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SP-01
Green Biosynthesis And Characterization Of Magnetic Iron Oxide

(Fe;o4) Nanoparticles Using Seaweed (Sargassum Muticum) Aqueous Extract

Dr .K.Sowmiya, A. Raja, R.Jayasri, Dr. Shalini
Dhanalakshmi Srinivasan College of Arts and Science for Women (Autonomous) Perambalur - 62121 2.

Abstract:The synthesis of nanoparticles has become a matter of great interest in recent times due to their various
advantageous properties and applications in a variety of fields. The exploitation of different plant materials for the biosynthesis of
nanoparticles is considered a green technology because it does not involve any harmful chemicals. In this study, iron oxide
nanoparticles (Fe3;O4-NPs) were synthesized using a rapid, single-step, and completely green biosynthetic method by reduction of
ferric chloride solution with brown seaweed (BS, Sargassummuticum) water extract containing sulphated polysaccharides as the
main factor which acts as reducing agent and efficient stabilizer. The structural and properties of the Fe3;O4+NPs were
investigated by X-ray diffraction, Fourier transforms infrared spectroscopy, field emission scanning electron microscopy
(FESEM), energy dispersive X-ray fluorescence spectrometry (EDXRF), vibrating sample magnetometry (VSM, and transmission
electron microscopy. The average particle diameter as determined by TEM was found to be 18 * 4 nm. X-ray diffraction showed
that the nanoparticles are crystalline, with a cubic shape. The nanoparticles synthesized through this biosynthesis method can
potentially be useful in various applications.

Keywords: Green synthesis; iron oxide nanoparticles; magnetic; Sargassummuticum
1. INTRODUCTION

In recent years, novel size-dependent physicochemical properties have led to metallic iron nanoparticles of great potential in a
wide range of applications, including magnetic storage media ', ferrofluids %, biosensors 3, catalysts *, separation processes, and
environmental remediation °. Specifically, magnetite (Fe;Os) is a common magnetic iron oxide having a cubic inverse spinel. The
compound exhibits unique electric and magnetic properties based upon the transfer of electrons between Fe 2* and Fe ** in
octahedral sites . According to their unique physical, chemical, thermal, and mechanical properties, and also by having suitable
surface characteristics, superparamagnetic nanoparticles offer great potential in many biomedical applications, such as cellular
therapy, tissue repair, drug delivery, magnetic resonance imaging (MRI), hyperthermia, and magnetofection ’. As magnetic
particles accumulate in tumor tissues, they can play an important role in detection through MRI or electron microscopic imaging
to locate and measure binding or as the drug carrier for certain anti-cancer drugs ®. Currently, a large number of physical,
chemical, biological, and hybrid methods are available to synthesize different types of nanoparticles °. The nanoparticles formed
using each method show specific properties. However, the biosynthesis of metal nanoparticles by plants is currently under
development. Green nanotechnology has attracted a lot of attention and includes a wide range of processes that reduce or
eliminate toxic substances to restore the environment. The synthesis of metal nanoparticles using inactivated plant tissue '°,
plant extracts '', exudates '%, and other parts of living plants '* is a modern alternative for their production. Green synthesis of
nanoparticles makes use of environmentally friendly, non-toxic, and safe reagents '* Historically, seaweed is a readily available
food source that has been consumed by coastal communities likely since the dawn of time. Seaweed is consumed habitually in
many countries in South-East Asia '*. Marine algae refer to a wide variety of different species with different medicinal behavior,
which are divided into two groups, namely microalgae and macroalgae. Marine macroalgae or seaweed, are plant-like organisms
classified according to their pigmentation into green (chlorophytes), red (rhodophytes, and brown (phaeophytes). Seaweeds are
well-known as a functional food for their richness in lipids, minerals, and certain vitamins, and also several bioactive substances
like polysaccharides, proteins, and polyphones, with potential medicinal uses against cancer '¢, oxidative stress '” inflammation '8,
allergy '*, diabetes °, thrombosis ', obesity 2, lipidemia ?* hypertensive ** and other degenerative diseases. Thus, their
phytochemicals include hydroxyl, carboxyl, and amino functional groups, which can serve both as effective metal-reducing agents
and as capping agents to provide a robust coating on the metal nanoparticles in a single step. The current work describes a
green and rapid method using brown seaweed (BS, Sargassummuticum) plant extract solution for the biosynthesis of iron oxide
nanoparticles in ambient conditions,without any additive protecting nanoparticles from aggregating, template shaping
nanoparticles, oraccelerants. The current simple synthetic green method using rapid precursors of BS plant extractprovides
high-yield nanosized materials with good optical properties, and the method can be used toprepare nanocrystalline oxides of
other interesting materials. In this work, the characterization andformation mechanisms of Fe304-NPs are discussed. The Fe;O4-
NPs were prepared using ferricchloride as an iron precursor and BS extract as a reducing agent and stabilizer.

2, EXPERIMENTAL
2.1. Materials
Ferric chloride hexahydrate (FeCl; 6H,O, 98%) was purchased from Merck (Darmstadt, Germany) and was used without further

purification. Specimens of the brown seaweed (BS, Sargassummuticum) were obtained from the coastal areas of Persian Gulf
waters. All aqueous solutions were made using distilled deionized water (DDW).
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2.2. Extraction Preparation

The BS sample is shown in Figure 9. Specimens of BS were washed and stored at =20 °C (Figure 9A). For the production of
extract, ground, freeze-dried seaweed samples (about | g, Figure 9B) were boiled with DDW (100 mL) in an Erlenmeyer flask
while being continuously stirred for |5 min. The extract was cooled to room temperature, filtered, and stored at =20 °C before
use.

2.3. Preparation of Fe;O, Nanoparticles

Iron oxide nanoparticles (Fe3O4-NPs) were prepared by adding 0. M FeCl; solution to the BS extract in a I:] volume ratio.
Fe3;O4-NPs were immediately obtained with the reduction process. The mixture was stirred for 60 min and then allowed to
stand at room temperature for another 30 min. The obtained colloidal suspensions were then centrifuged and washed several
times with ethanol and then dried at 40 °C under vacuum to obtain the Fe;O4-NPs.

Figurel.Brown seaweed (Sargassummuticum) (A), Brown seaweed (Sargassummuticum) powder (B).
2.4. Characterization Methods and Instruments

FT-IR spectra of the Fe;O4NPs were recorded over the range of 400—4,000 cm—1 on a model spectrum 100 series (Perkin
Elmer, Waltman, ) FTIR spectrophotometer. The crystalline structure and phase purity of the Fe;O4+NPs produced were
identified by X-ray diffraction measurement (XRD-6000; Shimadzu,). Field emission scanning electron microscopy (FESEM) was
performed using a Philips) JSM-6360LA instrument to study the morphology of magnetic NPs. The energy dispersive X-ray
fluorescence spectrometry (EDXRF) was carried out on a DX-700HS spectrometer (Shimadzu). The UV-visible spectra were
recorded over the 300—-700 nm range with a UV 1650 PC-Shimadzu B UV-visible spectrophotometer

3. RESULTS AND DISCUSSION
3.1. Mechanism of the Fe3;O4-NPs Formation in BS Extract

The improvement of reliable, non-toxic, and eco-friendly methods for the synthesis of nanoparticles is of utmost importance to
expand their biomedical applications **. The present work focused on the development of a biosynthetic method for the
production of Fe;Os-NPs using brown seaweed (Sargassummuticum) extract. As shown in Figure |A, the color of the Fe **/BS
extract solutions at room temperature rapidly changed from yellow to dark brown, indicating the formation of Fe304-NPs in the
BS extract.

Fect, T=25°¢

Green synthesis

Sulphated polysaccharide
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Figure 2. Photograph of synthesized Fe;O4-NPs in BS extract.

The addition of ferric chloride solution as an iron precursor to the BS extract containing sulphated polysaccharides (Figure |B)
as a major component which has sulphate, hydroxyl, and aldehyde group may cause the reduction of ~ Fe ** and stabilization of
the nanoparticles. Decreasing pH during the formation of Fe;O4-NPs signifies the involvement of the OH group in the reduction
process. Initially, FeCl; hydrolyzes to form ferric hydroxide and releases H+ ions thereafter; ferric hydroxide is partially reduced
by the BS extract to form Fe;O4-NPs, while aldehyde groups are oxidized to the corresponding acids. The proposed green
synthesis method for Fe;O4-NPs was found to be constructive and extremely reproducible.

3.2. Characterization of Fe;O4 Nanoparticles

3.2.1. Infrared Spectroscopy

FTIR spectroscopy was used to identify the functional groups of the active components based on the peak value in the region of
infrared radiation. Figure 2 shows FTIR spectra of BS powder and Fe;Os-NPs synthesized in BS extract. After complete

bioreduction of iron ions, the BS extract was centrifuged for 2 min to isolate the Fe3O4-NPs from the compounds present in the
solution.
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Figure 3. FT-IR spectrum for the BS powder (A) and Fe3O4-NPs from the biosynthesis reaction (B).

The FTIR spectrum of BS powder has a characteristic stretching vibration band at 1,233 cm—I denoting the asymmetric
stretching vibration of the sulfate group, which disappeared after synthesis of Fe;O4-NPs indicated the involvement of the sulfate
group in the reduction process and the stabilization of Fe;O4NPs. This is in agreement with, who reported that sulphated
polysaccharides isolated from the marine alga Porphyraviethamensis(Rhodophyta) had a strong ability to synthesize nanoparticles.
It is also possible that the sulfate group plays an important role in the reduction of metal ions by oxidation of aldehyde groups in
the molecules to carboxylic acids . The band at 1,021 cm—1| can be assigned to the symmetric C-O vibration associated with a
C-0O-S0O; group . In addition, signals at 3,348 cm—1 (OH stretching) and 2,929 cm—1 (CH stretching) were also observed. After
the reduction of FeCl;, the decreases in intensity at 3,217 cm—I imply the involvement of the OH group in the reduction
process. The peak at 1,415 cm—1 indicates the C-C groups derived from aromatic rings that are present in the BS extract and
also the peak at 1,610 cm—1 is attributed to the conjugated carbonyl (—C=0O) group stretching vibration. The shift of the band
from 1,610 cm—1 to 1,604 cm—1 was attributed to the binding of a C=O group with the nanoparticles. The formation of Fe;O,
is characterized by two absorption bands at 535 and 307 cm—1 which correspond to the Fe—O bond in magnetite. From the
FTIR result, the soluble elements present in BS extract could have acted as capping agents preventing the aggregation of
nanoparticles in solution, and thus playing a relevant role in their extracellular synthesis and shaping.

3.2.2. X-ray Diffraction (XRD)

The phase identification and crystalline structures of the nanoparticles were characterized by X-ray powder diffraction. The X-
ray diffraction patterns obtained for the Fe;O4-NPs synthesized using BS extract are shown in Figure 3. It is found that there
exist strong diffraction peaks with 20 values of 30.4°, 35.8°, 43.5°, 54.1 , and 57.4°, corresponding to the crystal planes of (200),
(311), (511) and (440) of crystalline Fe304-NPs, respectively. The results show the spinel phase structure of magnetite and agree
with the XRD standard for the magnetite nanoparticles .
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Figure 4. XRD pattern of Fe3O4-NPs synthesized using BS extract.

The average particle sizes of Fe3O4-NPs can be estimated using the Debye-Scherrer equation, which gives a relationship between
peak broadening in XRD and particle size that is demonstrated by the following equation:

d = kA/(B <cosB)

whered is the particle size of the crystal, k is theSherrer constant (0.9), A is the X-ray wavelength (0.15406 nm), {3 is the width of
the XRD peak at half-height, and 6 is the Bragg diffraction angle. Using the Scherrer equation the average crystallite sizes of the
magnetic Fe3O4-NPs are found to be in the range of 17-25 nm.

3.2.3. Morphology and Size Distribution of Nanoparticles

The morphology and structure of the Fe3O4+NPs were further investigated by field emission scanning electron microscopy
(FESEM). The FESEM image and EDXRF spectra for the Fe;O4NPs are shown in Figure 5. The FESEM image (Figure 5A)
confirms that the Fe3O4-NPs are cubic. In the EDXRF spectra (Figure 5B), the peaks around 0.8, 6.2, and 6.9 keV are related to
the binding energies of Fe. Therefore, the EDXRF spectra for the Fe;O./seaweed extract confirmed the presence of Fe;O4NPs
in the BS aqueous extract without any impurity peaks.

SV e 2
100 nm EMUPM X 100,000

Figure 5. FESEM image (A) and energy-dispersive X-ray fluorescence spectrometry
spectra of Fe;04-NPs synthesized using BS extract (B).

3.2.4. Ultraviolet-Visible Spectroscopy (UV-Vis)

Ultraviolet-visible spectroscopy (UV-Vis) refers to absorption spectroscopy in the UV-Visible spectral region. This means it uses
light in the visible and adjacent (near-UV and near-infrared) ranges. The absorption in the visible range directly affects the
perceived color of the chemicals involved. In this region of the electromagnetic spectrum, molecules undergo electronic
transitions. The UV Visible spectrum of Fe;O4-NPs in the aqueous BS extract is shown in Figure 6. The two absorption peaks at
wavelengths of 402 nm and 415 nm indicate the formation of iron nanoparticles.
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Figure 6. UV-visible absorption spectra of BS (A) and Fe;O4/BS extract (B).
4. CONCLUSIONS

A critical need in the field of nanotechnology is the development of reliable and ecofriendly

processes for the synthesis of metal oxide nanoparticles. Fe;O4NPs with an average size of 18 £ 4 nm and cubic shapes were
synthesized by bioreduction of ferric chloride solution with a green method using brown seaweed (Sargassummuticum) aqueous
extract containssulphated polysaccharides as the reducing agent and efficient stabilizer. The hydroxyl, sulphate, and aldehyde
group present in the BS extract are involved in the bioreductionand stabilization of Fe304-NPs. The involvement of these groups
in biosynthesis is revealed by FTIR analysis. The characteristics of the obtained Fe3O4NPs were studied using FTIR, XRD, UV-
visible, FESEM, EDXRF, TEM, and VSM techniques. Biosynthesis of Fe;O4-NPs using green resources is a simple, environmentally
friendly, pollutant-free, and low-cost approach. Functional bioactivity of Fe3;O4NPs (antimicrobial) is comparably higher than
particles that were synthesized by the chemical method. This green method of synthesizing Fe304-NPs could also be extended
to fabricate other, industrially important metal oxides.
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Abstract: In recent years, green synthesis of silver nanoparticles (AgNPs) has gained much interest from chemists and
researchers. This study investigates an efficient and sustainable route of AgNP preparation from | mm aqueous AgNO3 using
extracts of two plants lablab purpureus and winged been well adorned for their wide availability and medicinal property The
AgNPs were characterized by UV-visible (vis) spectrophotometer, particle size analyzer (DLS) , scanning electron microscopy
(SEM) ,fourier transform infrared spectrometer (FTIR) analysis was carried out to determine the natural the capping agents in
each of these extracts. AgNPsobtained showed significantly higher antimicrobial activities against staphylococcus aureus and
E.Coli.in comparison to both AgNO3 and raw plant extracts. activity nearing control levels, through detailed mechanisms of
uptake and translocation are yet to be analyzed. The AgNOs prepared are safe to be discharged in the environment and possibly
utilized in process of pollution remediation

Keywords: Nanoparticles, Microbial activity, SEM analysis, AgNO3etc
I. INTRODUCTION
Introduction to Nanoscience and Nanotechnology

The term "nanotechnology" was first used by NorioTaniguchi in 1974, though it was not widely known. Inspired by Feynman's
concepts, K. Eric Drexler independently used the term "nanotechnology" in his 1986 book Engines of Creation: The Coming Era of
Nanotechnology, which proposed the idea ofa nanoscale "assembler” which would be able to build a copy of itself and of other
items of arbitrary complexity with atomic control' . Since thena lot of research on Nanoscienceand nanotechnology has carried
out throughout the globe . And it has resulted into the discovery of new types of materials which possess physical and chemical
properties which are not observed in their bulk counterparts . Harold Kroto and co-workers discovered in 1985, a new
allotrope of carbon, fullerene (Ce)**lijima burst into the scene in 1990s with the discovery of another allotrope of carbon,
called carbon nanotubes. and phenomena of superconductivity and ferromagnetism were found in C¢o . .Nanoscience now deals
with the science of materials and technologies having size scales in the range of ~ |-100 nm.Presently, Nanoscience and
technology represents the most active discipline all around the world and is considered as the fastest growing technology
revolution, human history had ever seen®” This intense interest in the science of the Nanomaterials, which confined within the
atomic scales, stems from the fact that these nanomaterials exhibit fundamentally interesting unique properties with great
potential of next generation technologies in electronics, computing, optics, biotechnology, medical imaging, medicine, drug
delivery, structural materials, aerospace, energy, etc.®"!

2. MATERIALS AND METHODS
2.1  Preparation Of Flower Extract

The fresh and young flower samples werecollected and washed thoroughly with sterile double distilled water (DDW). Twenty
gram of sterilized flower samples were taken and cut into small pieces. Finely cut leaves were placed in a 500 ml Erlenmeyer
flask containing 100 ml of sterile DDW After that, the mixture was boiled for 5 minutes and then filtered. The extract was
stored in 4 °C

2.2  Synthesis Of Silver Nanoparticles

Silver nitrate was used as precursor in the synthesis of silver nanoparticles. 100 ml flower extract was added to 100 ml of 0.IN
AgNO3 aqueous solution in conical flask of 250 ml content at room temperature. The flask was thereafter put into a shaker
(100 rpm) at 500 C and reaction was carried out for a period of 12 hrs. Then the mixture is kept inmicrowave oven for
exposure of heat. The mixture was completely dried after a period of 20 minutes and hence Nanoparticles in form of powders
were obtained.

2.3  Uv Visible Spectroscopy Analysis
The colour change in reaction mixture (metal ion solution + flower extract) was recorded through visual observation. The bio
reduction of silver ions in aqueous solution was monitored by periodic sampling of solid and subsequently measuring UV visible

spectra of the solid sample. UV-visible spectra of sample were monitored as a function of time of reaction on the UV-visible
spectroscopy and the investigation was carried out using PERKIN ELMER (Lambda 35 model) spectrometer in the range of 190
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nm to 1100 nm.'"'?

2.4  Ft-Ir Measurment

The Fourier transform infrared (FTIR) investigation is carried out using PERKIN ELMER (Spectrum RXI) spectrometer in the
range of 400 cm-1 to 4000 cm-1. The functional groups were identified using the peak Assignments'?

2.5 Xrd Measurment

The sample was drop- coated onto Nickel plate by just dropping a small amount of sample on the plate frequently, allowed to
dry and finally thick coat of sample was prepared. The particle size and nature of the silver nanoparticle was determined using
Xray diffraction (XRD)'. This was carried out using Rigaku miniflex-3 model with 30kv, 30mA with Cuka radians at 26 angle.
2.6 Sem Analysis

Sample is dispersed with acetone and exposed in ultrasonics for 5 minutes. Take a drop of a solution from the sample and drop
it on the grid, leave until it dries. After drying the sample is inserted into SEM instruments using model is Tecnai T20 Making in
FEl, Netherlands operating at 200KeV Tungsten Filament.

2.7 ANTIBACTERIAL ACTIVITY

2.7.1 Micro Organisms And Culture Media

Bacterial cultures such as, Staphylococcus aureus, E.coli, were obtained from Eumic analytical Lab and Bacterial strains*’ were
maintained on Nutrient agar slants (Hi media) at 4°C.

2.7.2 Inoculum Preparation

Bacterial cultures were subcultured in liquid medium (Nutrient broth) at37°C for 8h and further used for the test (105-106CFU
/ml). These suspensions were prepared immediately before the test was carried out.

2.8 Preparation of culture media
2.8.1. Nutrient Agar Medium

Nutrient agar medium is one of the most commonly used medium for several routine bacteriological purposes.

Ingredients : Gramsl/Litre
Peptone : S5gm

Beef extract : 3gm

Agar : I5gm
Sodium chloride : S5gm

Yeast extract : I.5gm

pH : 7.0

After adding all the ingredients into the distilled water it is boiled to dissolve the medium completely and sterilized by
autoclaving at |5 Ib psi pressure (121°C)for 15 minutes.

2.8.2. Preparation Of Nutrient Broth

The nutrient broth was prepared by the same composition without agar. At the adding all the ingredients into the distilld water
it is boiled to dissolve the medium completely and sterilized by autoclaving at 15 ib psi pressure(121°C) for 15 minutes.

2.8.3. Preparation Of Plant Material

Flowers, of the plant materials taken for this study were shade dried individually at room temperature and then powdered by
using electric, blender. About 10gm of fresh plant materials ( flower). Were extracted with 100ml of distilled water 91:10. They
were kept for seven days at room temperature (31°C) for complete extraction. After seven days. The extracts were filtered
through what man no.| filter paper. This extract was collected in both and kept in refrigerator.

2.8.4. Microbial Inoculum Preparation

The nutrient broth were prepared, then identified bacterial colonies were inoculated into the broth culture were used for
antimicrobial activity.

2.8.5. Kirby Bauer Agar Well Diffusion Assay

12



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

The nutrient agar medium was prepared and sterilized by autoclaving at 121°C |5 Ibs pressure for |15 minutes then aseptically
poured the medium into the sterile petriplates and allowed to solidify the Bacterial broth culture was swabbed on each
petriplates using a sterile buds. Then wells were made by well cutter. The organic solvent extracts of flower were added to
each well aseptically. This procedure was repeated for each Petri plates then the petriplates were incubated at 37°C for 24 hrs.
After incubation the plates were observed for the zone of inhibition.

3. RESULT AND DISCUSSION

3.1  Uv-Visible Spectroscopy Analysis

UV-Visible spectroscopy analysis showed the absorbance band of silver nanoparticles synthesized using lablabpurpureus flower
extract at 197.10nm,382.60nm,and 391.30nm which conforms the presence of poly-unsaturated and aromatic compound
(Isoquinoline)'*'2,
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Figure:1 UV-Visible spectrum of synthesized silver nanoparticles using flower extract of lablab purpureus

3.2 FT-IR Measurmen

The lablab purpureus related functional groups were identified Using the peak assignments. A medium peak at 3734.19cm™" was
assigned to the N-H stretching in amide group, multiple broade peak at 2310.72 cm™' was assigned to N-H stretching primary
ammonium ions group, similar conjugated effects at 1685.79cm™ was assigned to C=O Stretching anhydride group,a strong
peak at 1514.12cm™ was assigned to N-O stretching'*"'®Nitro compound group, a strong peak at 1141.86cm™ was assigned to

P-O stretching Phosphorus oxide, strong peck at 1091.71cm™ was assigned to C-O stretching Alkyl aryl ether medium are
observed.
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Figure 2: FT-IR Spectrum of synthesized silver nanoparticles using flower extract lablab purpureus.

3.3  Sem Analysis

SEM analysis shows uniformly distributed silver nanoparticles on the surfaces of the cells.SEM analysis reveals individual
spherical polydisperse AgNPs as well as number of aggregates, which wear irregularly in shape .The size of the silver
nanoparticles was found to be 5-50nm, with an average size 14.91nm. The larger silver particles may be due to the aggregation
of the smaller ones
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Figure 3 :SEM image of synthesized silver nanoparticles using flower extract of lablab purpureus
3.4  Anti-Microbial Activity

In the present, purpureus maxima flowers exhibited significant anti- microbial activity when compared with standard drug .It is
evident from the data presented in table | that the sample possesses antibacterial activity. The disc diffusion method result
showed the zone of inhibition for 25mg/ml as  12mm,and 10mm, for 50mg/ml showing I4mm and  12mm 75mg/ml
showed 16mm and 14mm for 100mg/ml as 23mm,and 20mm,against staphylococcus aureus ,E.coli respectively when compared
with standard drug Gentamicin showing 23mm, and 20mm zone of inhibition respectively . then it is evident from the data
presented in table 2 that the sample possesses antibacterial activity 2’°. The above result shows that the activity of the
compound of lablab purpureus maxima flower shows significant antibacterial activities .

Extract 100 pl added and Zone of inhibition (mm/ml)
SAMPLE 25 pl 50 pl 75 pl 100 pl Control
Staphylococcus aureus 15 18 20 24 22
Al | Ecoli I5 17 19 22 23

Tablel: Anti-bacterial activity of lablabpurpureus maxima flower

Figure 4:Graphical representation of anti- bacterial activity of the compound of lablab purpureus maxima
flowers(standard:Gentamicin, concentration Img/ml)

Based on the result of the above study on the lablabpurpureus maxima we conclude that the compound of lablab purpureus
maxima flowers shows superior anti- bacterial activity against the following microorganisms such as Staphylococcus aureus. Also
it justifies the claimed uses of flower parts of the lablabpurpureus maxima in the traditional system of medicine to treat various
infections and diseases caused by the microbes. Antimicrobial activities are aggravated by increasing the quantity of this
compound ,which can be used as an alternative for antibiotics'®?%. Therefore, it is necessary to characterization their active
compounds and should be investigated for better understanding of its safety, efficacy and prope.

3.5 Uv-Visible Spectroscopy Analysis
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Figure:5 UV-Visible spectrum of synthesized silver nanoparticles using flower extract of winged bean

UV-Visible spectroscopy analysis showed the absorbance band of silver nanoparticles synthesized using winged bean flower
extract at 262.50nm ,718.00 nm ,797.80 nm, 993.25 nm ,1036.80 nm , and 1076.60 nm which conforms the presence of poly-
unsaturated and aromatic compound (Isoquinoline)

3.6 FT-IR Measurement

The winged bean related functional groups were identified Using the peak assignments. A strong peak at 3736.12 cm™ was
assigned to theOH stretching in alcohol group,the strong peak at 2835.36cm™'was assigned to C-H stretching.*ZAlkane group,
strong peak at 2312.65cm™ was assigned to O =C=0 Stretching Carbon-dioxide group,a strong peak at 1645.28cm™ was
assigned to C=N stretching Imine groups are a strong peak at 1517.98cm™ was assigned to N-O stretching alk Nitro
compound groups, a strong peak at 1381.03cm™ was assigned to C-H Stretching Aldehyde group, a strong peak at 1220.94cm’

! was assigned to C-O stretching Vinyl ether group, a strong peak at 1051.20cm™' was assigned to C-O stretching Primary
alcohol group .

GO sruamano=o

Smoothing

4500 4000 2500 2000 2500 2000 1750 1500 1250 1000 750
FAS-BO00A

EMjose¥other Cla¥2n.2 1 8¥New foldar¥AZ1 inpd

RAS—-B000A

Figure 6: FT-IR Spectrum of synthesized silver nanoparticles using flower extract winged bean

3.7 Sem Analysis

SEM analysis shows uniformly distributed silver nanoparticles on the surfaces of the cells SEM analysis reveals individual
spherical polydisperse?***AgNPs as well as number of aggregates, which irregular in shape. The size of the silver nanoparticles

was found to be 5-30nm, with an average size 24.25nm. the larger silver particles may be due to the aggregation of the smaller

ones. 577
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Figure:7 SEM image of synthesized silver nanoparticles using flower extract of winged bean
3.8 Anti-Microbial Activity

In the present isolated ethyl acetate fraction of winged beanflowers exhibited significant anti- microbial activity when compared
with standard drug .It is evident from the data presented in table | that the sample possesses antibacterial activity. The disc
diffusion method result showed the zone of inhibition for 25mg/mlas 12mm,and 10mm, for 50mg/ml showing  14mm and
12mm 75mg/ml showed 16mm and 14mm for 100mg/ml as 23mm,and 20mm,against staphylococcusaureus ,E.coli respectively
when compared with standard drug Gentamicin showing 23mm, and 20mm zone of inhibition respectively 2*° Then it is evident
from the data presented in table 2 that the sample possesses antibacterial activity. The above result shows that the activity of
the compound of winged bean maxima flower shows significiant antibacterial activities

Extract 100 yl added and Zone of inhibition (mm/ml)
SAMPLE 25 pl 50 pl 75 pl 100 pl Control
Staphylococcus aureus 16 18 21 23 23
E.coli 15 18 22 26 23

Table2: Anti-bacterial activity of the compound of fabaceae maxima flower

Staphylococcus

Figure8 :Graphical representation of anti- bacterial activity of the compound of fabaceae maxima
flowers(standard:Gentamicin, concentration Img/ml)

4. CONCLUSION

Silver nanoparticles (AgNPs) were successfully obtained from bioreduction of silver nitrate solutions using lablab purpureus , and
winged bean flower extracts. Owing to varying properties of these two plant species, AgNPs obtained from them also varied in
size, the smallest being yield using lablab purpureus and winged bean extracts. AgNPs have been appropriately characterized
using UV —vis spectroscopy, SEM, analysis. Results indicated purpureus and winged bean to be a better reducing agent in
comparison to neem and lablab purpureus and winged bean flower extracts.FTIR analysis revealed the efficient capping and
stabilization properties of these AgNPs . Besides ,they also aided in plants germination and growth by sequestering nutrients for
them and could hence be implemented for agricultural purposes. Hence ,due to their bening and stable nature and antimicrobial
property, these AgNPs may be well utilized in industrial and remedial purposes. However ,plant uptake and utilization of AgNPs
require more detailed research on many issues like uptake potential of various species, process of uptake and translocation and
the activities of the AgNPs at the cellular and molecular levels.
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Abstract: Actinomycetesare a potential source of many bioactive compounds which have diverse clinical effects and
important applications in medicine for treating various human diseases and disorders. The present study was performed to
isolate actinomycete strains with antimicrobial activities using the selective isolation media. Four different actinomycete strains
were isolated from 10 soil samples which were collected from different locations of the Salem mine area. These strains were
selected based on their morphology. These were characterized and screened for antibacterial activity against 5 bacterial
pathogens. The antibiotic stability was observed against E.coli (100%), Kpneumoniae (80%), S.aureus (80%), S.mutans (50%),
P.auroginosa (80%). 2 isolates (A2, A4) had high antimicrobial activity.

Keywords: Mine Soil Isolate, Kpneumoniae , S.aureus , S.mutans , P.auroginosa . 2 isolates (A2, A4) had high antimicrobial
activity.

1. INTRODUCTION

Microbial diversity is a major frontier and future source for the biotechnology sector Microorganisms produced natural
products that are a good source of antibiotics, including actinomycetes'. Actinomycetes are gram-positive and slow-growing
bacteria, distinguished by the development of aerial mycelium. They make mycelium from spores that anchor the substrate.In
the vegetative process, the substratum hyphae have a diameter of around 0.5 to 1.0lm and lack cross-walls. Actinomycetes
have acquired prominence in recent years because of their antibiotic capacity?>. Actinomycetes are a group of microbes widely
distributed across the world's natural ecosystems and are especially valuable for their organic cycling role Actinomycetes have
unique bioactive metabolites, including antibiotics, enzymes, and plant growth factors. The development of multidrug-resistant
pathogens requires unique antimicrobial agents at least 5000 known Streptomyces sp. (Streptomyces avermi-
tilisandStreptomyces verticillus) were produced bioactive compounds®¢

Antibiotic resistance in bacterial isolates was recorded since the first use of antibacterial agents. Penicillin-resistant Escherichia
coli were the first to be discovered in 1940 to possess penicillinases that inactivated the drug penicillin, followed by the
discovery of penicillin-resistant Staphylococcus aureus in 19447. In 2008, the NDM-| gene, encoding novel beta-lactamase
enzyme capable of hydrolyzingpenicillins, cephalosporins, and carbapenems was discovered in Klebsiella pneumonia. Bacteria
possessing the gene were found to be resistant to most of the tested antibacterial agents®’

2, MATERIALS AND METHODS
2.1  Collection of soil sample

Soil samples were collected from the different places of the Salem mine area. Samples were collected from a 2-inch depth of
the earth's surface.

2.2  Isolation of Actinomycetes

Soil samples were air-dried for | week before isolation. This helps in decreasing the population of gram-negative bacteria. The
soil suspension method described by Oskay et al. (2004) was used, where | g of the soil sample was taken and mixed with 100
ml of sterile distilled water. The soil suspension was shaken vigorously at room temperature (25 * 2°C) on an orbital shaker at
200 rpm for | h. 200 ml of the soil suspension were pipetted and lawn onto Starch Casein Agar (SCA) (Soluble starch, 10.0 g;
Casein hydrolysate, 0.3 g; KNO;3, 2.0 g NaCl, 2.0 g; K;HPO,, 2.0 g; MgSO.4.7H,0, 0.05 g; CaCO;, 0.02 g; FeSO..7H,0, 0.0l g;
Agar, 18.0 g; distilled water, 1000 ml; Nystatin, 100 pg/ml; ciprofloxin, 100ug/ml) at pH 7. A series of dilutions of the
suspension from 107 to 10was done with duplicates.

2.3 Morphological characterization

Gross morphology was observed after 2-3 days of growth on (SCA) agar plates by coverslip culture technique. The mycelium
structure, arrangement of conidiospore and arthrospore on the mycelium was observed through the oil immersion (100x).
The observed structure was compared with the Manual and the organism was identified.

2.4  Physiological characterization

These tests were performed as described by Gordon (1966, 1967). Physiological tests included biochemical tests (Indole, MR,
VP, Citrate, Nitrate reduction, Starch hydrolysis, and Gelatin hydrolysis) and Carbon source utilization (Starch, Dextrose,

Fructose, and Maltose).

2.5 Collection of clinical samples
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Purulent materials were collected aseptically with the aid of sterile swab sticks from forty patients with different wounds
infection at Namakkal Dist in surrounding hospitals. Swab samples were inoculated in peptone water and incubated at 37°C.

2.6 Bacterial Isolation and Identification

Culture plates of Eosin Methylene Blue Agar, MacConkey Agar Nutrient Agar, Blood Agar, and Mannitol Salt Agar were used.
The swab sticks used for the collection of the samples were streaked directly on the labeled agar plates and incubated at 37°C
for 24 h. After incubation, cultures were examined for significant growth. Subcultures were then made into plates of nutrient
agar and incubated for another 24 h. The primary identification of the bacterial isolates was made based on colonial
appearance and pigmentation. Biochemical tests were performed to identify microbes. Biochemical tests applied were standard
catalase test, citrate utilization, coagulase, oxidase, Methyl red, Voges-Proskauer, Indole production, motility, Glucose, sucrose,
maltose, lactose, Characterization, and identification of the isolates was done using the methods of Cowan (1985), Fawole and
Oso's (1988) and Cheesbrough .

2.7  Gram staining
Bacterial smears of 16-18 hrs old cultures were made on clean grease-free slides, heat-fixed, and stained as follows. The slide
was flooded with crystal violet solution for a minute, drained, and rinsed with water; followed by grams iodine solution for one

minute, drained, and rinsed with water. Decolorized with ethyl alcohol for 30 sec and later counterstained with safranin for
one minute and observed under an oil immersion microscope.

3. RESULTS
3.1 Isolation of actinomycete

This study was performed to isolate actinomycete strains with antimicrobial activities using the selective isolation media. Four
different actinomycete strains were isolated from 10 soil samples collected from different locations of Salem.

Table- | - Screening of antibacterial substance producing Actinomycetes
. Bacterial isolates
S.no Actinomycetes S.aureus Kleb P.aeuroginosa E.coli
| Al - - - -
2. A2 + + + -
3. A3 - - + -
4 A4 + + + +
5 A5 - - - -

All of these strains were collected by using Starch-casein-nitrate-agar media supplemented with nystatin (100ug/ml) to inhibit
fungal growth and ciprofloxin (100ug/ml) to inhibit the bacterial growth. Several colonies were found from each plate which
was shown in plate |. Colonies selected from each plate were 2 to 3 based on colony appearance which is shown in plate I.
Colonies having characteristic features such as powdery appearance with convex, concave or flat surface and color ranging
from white, gray to pinkish and yellowish were selected. Colonies observed on the 3rd and 4th days were eliminated because
actinomycetes are considered slow growers (Currie, 2006). Furthermore, bacterial configurations same as actinomycetes were
accepted from gram staining. Thirty-five selected isolates were examined microscopically and identified by their morphological
and cultural characteristics. All isolates were inoculated in ISP2 agar media and store at 4°C for further investigation
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Plate 1 Plate 2

Actinomycetes on starch cascin agar Antibacterial activity against 7. coli

Plate- 3 Plate- 4
Antibacterial activity against Kieb Antibactervial activiny i Pacr

Plate- S
Antibacterint metivits nEainst

S.merreuns

3.2 Isolation of bacterial isolates from wound samples

Bacterial isolates were obtained from wound samples by selective media and biochemical tests. Totally 20 isolates of 5
different bacterial isolates were obtained such as E.coli, S.aureus, S.mutans, P.aeuroginosa,and K.pneumoniae shown in Figures 2
and 3 and Table |. Among them, the highest occurrence was S.aureus and S.mutans (30%) second most K.pneumoniae (20%) and
followed by Pseudomonas (15%) and E.coli (5%).

3.3 Antibacterial activity of actinomyces against wound isolates.

All isolates were subjected to antibacterial activity wound isolates such as Kpneumoniae, S.mutans, E.coli, S.aureus, and
P.aeruginosawere shown in figure |.Among the four isolates of actinomycetes 2 (71.4%) isolates had antimicrobial activity
against all bacterial isolates. Out off 2 actinomycetes, 96% was active against S.mutans followed by 24% of actinomycetes against
K.pneumoniae, 20% to P.aeruginosa, 16% to Staphylococcus aureus,and 8% of isolates active against E.coli. This is the lowest
percentage of results in our study which means our test pathogen of E.coli was high resistance to actinomycetes. In this study,
most of the actinomycetes were active against gram-positive bacterial pathogens compared to gram-negative pathogens.

Biofilm production

Negative rosule

Moderate positive (wet black colony) Strong positive

Antibiotic resistant
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4. DISCUSSION

In the present investigation, actinomycetes were isolated from soil samples collected from different places in mine soil area,
Salem, India, which are large and diverse, for the isolation of potent and broad-spectrum antibiotic-producing actinomycetes'®
", Totally 4 isolates of actinomycetes were observed from soil samples by using Starch-casein-nitrate agar media supplemented
with nystatin (100ug/ml) to inhibit fungal growth and ciprofloxin (100ug/ml) to inhibit the bacterial growth. This media is very
specific for the isolation of actinomycetes, as only organisms (mostly actinomycetes) that are capable of degrading the
polymers in the media can grow'% Both primary and secondary screening methods were used to screen actinomycetes for
antibacterial activity. The first screening was used to select the antibacterial isolates and determine the range of microorganism
that was sensitive to the antibiotic. The secondary screening method was crucial to select the isolates for further studies. The
result of the screening revealed that four isolates were against bacterial culture. But the best strain was found to be A2 and
A4. Nutritional requirements of Streptomyces play an important role during the metabolite synthesis process Amongst
various nutritional requirements, carbon sources and nitrogen sources are generally regarded as important factors of
metabolism, and several examples of the production of metabolites in media with optimized contents of these components are
also described in the literature'*'* - In this current study, the crude substance was highly active against multidrug resistance
S.aureus, especially methicillin resistance isolates (MRSA). The previous studies of also observed the anti- MRSA isolates of
actinomycetes from soil samples. The present study result was well correlated with previous studies of They reported that
actinomycetes species usually show good activity against Gram-positive bacteria, but usually activity against Gramnegative
bacteria'*"'¢. In also reported antagonistic activity of actinomycetes against multidrug drug resistance of gram-positive isolates.
Several authors have screened soil samples collected from different parts all over the world for AAPMs as Brazil in the study
of ; Morocco India'”. Our isolates weremost active against gram-positive bacteria (Staph. aureus) than gram-negative bacteria.
The reason for different sensitivity between gram-positive and gram-negative bacteria could be ascribed to the morphological
differences between these microorganisms, gram-negative bacteria having an outer polysaccharide membrane carrying the
structural lipopolysaccharide components'®. The crude extract of Actinomyces showed antibacterial activity against several
species of human pathogens including both Gram-positive and Gram-negative bacteria. These findings indicated that our
produced substance might be the alternative antimicrobial substance as a tool for controlling human diseases.A commercial
product containing Actinomyces or its effective metabolite (s) is suggested to avoid some of the diseases in humans'?. In the
present study, the actinomycetes isolated from soil samples of Salem, Tamil Nadu showed antibiotic activity against Gram-
positive and Gram-negative bacteria.These findings indicated that our produced substance might be the alternative
antimicrobial substance as a tool for controlling human diseases*2'.
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Abstract: Decreasing the reabsorption of glucose in the intestine Acetylcholinesterase [AChE] inhibitors or
anticholinesterases that reduce the activity of enzyme acetylcholinesterase that degrades the neurotransmitter acetylcholine in
the brain is the therapeutic targets currently introduced in the management of type 2 DM. Forneurogenerative diseases like
Alzheimer's and Parkinson's, the inhibitors have a significant pharmacological role. Therefore the present study aimed to
screen the effective marine bacterial isolates capable to produce enzyme inhibitors specific for amylase and AchE. The
research aims to collect marine water, isolate marine bacteria, t, o characterize the isolated bacteria, produce secondary
metabolite, evaluate AChE inhibition, to quantify the amylase inhibition activity of metabolite.

Keywords: Alzheimer’s disease, Acetylcholinesterase, the neurotransmitter acetylcholine
l. INTRODUCTION
1.l Marine Bacterial Dynamics

The water, sediments, and marine organism in the marine environment provide a unique environment to bacteria. The
presence of physical factors such as high salinity, high pressure, acidic pH, the extreme temperature can create a unique
environment for microorganisms to produce unique secondary metabolites by the microorganisms. Isolation and identification
of natural products with biological properties was the main interest in the marine environment for which numerous organisms
and chemical structures were studied'.Zebrafish requires minimal Labor while rodent models have dominated to date,
however, these models are not suitable for large-scale drug screening. The usage of rodents has been more limited due to
ethical issues?. In the field of Cancer research also the small molecular compounds in marine have contributed. Actinomycetes
are gram positive filmentous fungus like bacteria. About 7600 compounds have been produced from Streptomycetes alone.
When compared to other microorganisms, marine actinomycetes have the ability to produce secondary metabolites and have
a wide nature of pharmacologically properties like antitumour, anti-inflammation®. Apoptosis can be caused in DNA damage or
the growth of endothelial cells can be inhibited in cell cycle during mitosis by the action of angiogenesis inhibitors directly on
the endothelial cells or other growth factors of angiogenic cascade*.Unique molecules such as highly halogenated terpens were
shown to produce from large showy creatures of the sea, such as red algaesponges, and soft corals®. The exploration of the
extent and diversity ofrichest terrestrial groups of bacteria in terms of number and diversity of natural product structures;
Actinomycetes is going on® natural products of biomedical significance that structurally resemble compounds produced by
terrestrial microorganisms have been seen to be harbor in marine microorganisms such as sponges, tunicates’.

1.2 Marine Microbial Metabolites

Most of the antibiotics used in agriculture are from the genus Streptomyces which have shown antibacterial effects®. Even after
treatment with certain chemicals, the spores of rare actinomycete genera including Streptosporangium and Microbispora can
remain resistant’. Breakdown and recycling of organic compounds. In addition, they play a significant role in the mineralization
of organic matter, immobilization of mineral nutrients, fixation of nitrogen is done by actinomycetes, and recycling of organic
compounds. In addition, they play a significant role in mineralization of organic matter, immobilization of mineral nutrients,
fixation of nitrogen®.Large population which constitutes variety organisms such as the complex marine still need to have more
studies'® staurosporinone, salinosporamide A are among the rare and potent bioactivity''. For the metagenomic study of
marine microbes,a less cost but effective method is now gaining popularity-Pyrosequencing'®. If study is conducted for the rare
marine actinomycetes , it can lead to the discovery of several secondary metabolities'>.

1.3  Enzymes

To study the activity of plant membrane enzyme chlorophyllase, Nowak et al. discovered the EMMA method which is less
cost'®. By targeted therapy, we can treat the tumor,CNS diseases, cardiovascular diseases'®. Using background absorption, a
fluorescence signal can be used for the samples in the detection of various diseases'®. An efficient approach for the fabrication
of enzymes was given by'’. The in-capillary enzyme assay was developed which is sensitive since the background arises from
the enzyme and removal of culture media is also possible'®. Lin et al discovered dual-enzyme co-IMER through which
multitargeted enzymes could be demonstrated'®.Streptosporangium and Microbispora spores can resist treatment by various
chemicals’.

2. MATERIALS AND METHOD
2.1 Isolation of bacteria®

Marine water is collected from a Nagapattinam beach. To isolate marine bacterial seawater collected aseptically. One mL of
water mixed with 9mL distilled water and serially diluted uptol07. | mL of 10’dilutions was plated on nutrient agar prepared
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with 50% seawater. Plates were incubated at 37° C and colony morphology was recorded after 48 h incubation.
2.1.1 Selection of Strain

Microorganisms from agar plates were selected based on colony morphology and subsequently streaked on a modified nutrient
agar plate and medium composition was comprised of the following: 0.1 g Yeast extract 3.0 g; peptone 5 g; NaCll0.0g;
Glucose 4.0 g; Agar 20.0 g; Distilled water 50 mL; sea water 50mL pH 7.2-7.4.

2.1.2 The physiological and biochemical characteristics

Each isolate was examined based on colony nature, color, diffusible pigment. The bacteria were grown on agar plates for 2
days at 30°C.following biochemical characters were performed

2.2  Biochemical characters®

2.2.1 Gram’s Staining

A preliminary Gram staining was performed to determine the likely organism present. A loopful of organisms was taken from a
nutrient agar plate and asmear was made out of it on a glass slide. First, crystal violet (primary stain) was added and left for
one minute. After the stipulated time, the slide was washed with distilled water. Secondly,Gram's iodine a mordant stain were
added and left for one minute. Again the slide was washed with distilled water and then Decolorization with organic solvents
like ethanol or acetone was added in drops to remove the primary stain. Again the slide was washed with distilled water.

Finally, secondary stain like safranin was added. After washing and air drying of the slide, it was microscopically observed for
the morphology of the organism.

2.2.2. Indole Test

About 2 to 3 ml of peptone water culture was taken in a test tube. Then, 0.5 ml of Kovac's reagent was added into the tube.
Then the results were observed for the record.

2.2.3. Methyl Red Test

48 hrs of glucose phosphate culture was taken in a sterile test tube. Then one or two drops of methyl red alcoholic reagent
were added. Then the results were observed for the record.

2.2.4. Voges-Proskauer Test

A loopful of culture was inoculated into glucose phosphate broth for 48 hrs. After incubation, Barrits A and B reagent were
added and the results were recorded.

2.2.5. Citrate Utilization

Sterile Simmoncitare agar slant prepared and autoclaved. Slants were prepared by dispensing a 5 ml agar into a test tube. Agar
slant tube is inoculated with test culture. Slant kept incubation for 48h.

2.2.6. Catalase Test

Catalase acts as a catalyst in the breakdown of hydrogen peroxide into oxygen and water. The organism was taken in the
sterile glass rod and was immersed into the hydrogen peroxide solution. Observed for immediate bubbling and recorded the
result.

2.2.7. Oxidastest

The enzyme oxidase when reacts with the reagent N, N- tetramethylparaphenylenediaminedihydrochloride gives colored
product indophenol. The bacterial culture was rubbed over a reagent impregnated filter paper disc using a sterile loop. The
color change was observed within 10 seconds. The purple color change of the disc indicates oxidase-positive.

2.3 Production and Extraction of metabolite?*

Seed cultures were prepared by inoculating bacterial spores into the NB medium (50 mL) and grown at 30°C for 2-3 days with
shaking at 200 RPM. The seed cultures were used for mono and co-culture experiments. Monoculture production was carried
out on Mineral salt broth, with seawater and trace elements. After 72 h shaking incubation cell-free extract of culture filtrate

was mixed with an equal volume of ethyl acetate and compound was extracted after 24 h.

2.4  Amylase inhibition®
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Briefly, 0.2ml of 5mg/mL concentration of extracted microbial metabolite made up to 0.2 ml with distilled water, and 400 L of
starch solution were mixed. The reaction started by the addition of 200 L of the enzyme solution (pancreatic extract) and the
tubes were incubated at 25°Cfor5 minatroomtemperature..200 PLofDNScolorreagent(50.68 sodium-potassium
tartratedissolvedin70 mLof2 MNaOHwith0.026 mMof3,5-dinitro salicylic acid)and placed in a water bath maintained at 85-90°C
for 15 min. The mixture in each tube was diluted with 900 mLofdistilledwaterandtheabsorbancewasmeasuredat540 nm. For
each concentration of the extract used, blank incubation was prepared by replacing the enzyme solution with distilled water
(200 pL) at the start of the reaction, to correct for the absorbance generated by the plant extract. Control incubations,
representing 100% enzyme activity,

Inhibition (%)=100 — %reaction (at min), where % reaction = mean glucose in sample X 100/mean glucose in control.
2.5 B-Galactosidase Inhibitory Assay®

2- Nitrophenyl B-D-Galactopyranoside as substrate, which is hydrolyzed by [-Galactosidase to release2-nitrophenyl(
colored agent;whichcanbemonitoredat410 nm).Briefly, a mixture of 150 uL of the samples at different concentrations (0.5-
5 mg/mL) and 100 pL of sodium phosphate buffer 0.1 M (pH=7.6) containing the enzyme [3-Galactosidase solution (ul E.coli cell
lysate)wasincubatedat37°Cfor |0 min.After pre-incubation,200 pLofgalasolution| M in sodium phosphate buffer 0.1 M (pH=7.6)
was added. The reaction mixtures were incubated at 37°Cfor30 min. After
incubation,| mLof0.| MofNa2CO3wereaddedtostopthereaction and the absorbance was recorded at 405 nm using the
spectrophotometer. The [3-Galactosidase inhibitory activity was expressed as percentage inhibition and calculated using
C-T/CXI0

2.6  AchE inhibition

To determine the Acetylcholine esterase inhibition from Ellman et al.(1961)* were modified and applied. An electronic
multichannel pipette (Eppendorf, USA) was used to transfer the exact 10 uL of enzyme solution to 0.5MI Phosphate buffer pH
7 further mixed with 25, 50, and 100 pL of tested compounds in a solution diluted to final volume0.2 ml. This was followed by
adding 20 pL of acetylthiocholine iodide (0.4 mM) and DTNB (Sigma-Aldrich, USA) (0.3 mM) to the enzyme solution to
observe the reaction. Yellowish or colorless solution was observed during reaction for 30 minutes at room temperature.
Changes in absorbance were recorded at 412 nm. Enzyme concentrations used were within the linear range of their toxicity
activity. Amantadine is used as a standard drug. Tube without test/standard used control.

Abs of control(C) —Test / C x100

3. RESULTS AND DISCUSSION

Bacterial colonies on Agar plates showed 32X10” CFU (colony forming unit)/mL of marine water. Most of the colonies were
recorded after 24 h. based on colony morphology (Table I) colonies were designated as marine bacteria |-5 (MBI-5). Totally
five different colonies were selected (plate |) and sorted out gram staining. MB1-3 were Grams negative rod and only oxidase-
positive strains among 5 tested bacterial colonies. MB4 is a Gram-positive rod whereas MB5 is Gram-positive cocci. The
biochemical character (table 2; plate 2) reveals except MBI-2 all are indole positive and these two were VP positive. All 5 were
MR and catalyze. exceptfor MBI and MBS, all are utilized citrate positive in nature During the primary screening, among the
five bacterial isolates from marine water the genera were Pseudoalteromonassp, Halomonassp, Pseudomoanssp, Bacillus sp, and
Enterococci sp. Members of Pseudoalteromonasare characteristically Gram-negative, rod-shaped isolated?'.

Table 2. Colony nature and biochemical characters

Biochemical
test MBI MB2 MB3 MB4 MB5
Entire .. .
Colony Circular Pale Pink Irregul:jtr Fluorescent Rhlzc.ndal Puncti form
nature yellow tint white translucent
green
Gram stain -rod -rod -rod +rod +cocci
Indole - - + + +
MR + + + + +
VP + + - - -
Citrate - + + + -
Catalase + + + + +
Oxidase + + + - -
Pseudoalteromonas Halomonas Pseudomoans . Enterococci
Genera Bacillus sp
Sp sp Sp sp

Plate I. Isolated marine bacteria
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Plate 2. Biochemical characteristics Oxides testCatalase test

Indoletest
Enzyme inhibition

Cholinesterases (ChokEs) are serine hydrolases that catalyze the hydrolysis of choline esters and are classified according to their
substrate specificities. acetylcholine acetylhydrolase or acetylcholinesterase from brain extract activity was retained in control
and inhibited on the test(plate 3). The percentage of inhibition was calculated and represented figure I. Isolate MB3 and MB 4
belongs to Pseudomoanssp and Bacillus sp have shown 63% inhibition which is equal to standard drug. The galactosidase inhibition
was inhibited by isolating MB2 Halomonassp metabolite only (table 3). Activity at amylase inhibition among 5 bacterial
compounds was found at 100 pg(Fig 2a-c). enzyme treated with sample and standard showed a decreased level of sugar. The
concentration of sugar is estimated from the standard and given in figure 2b. From the number of sugars, the enzyme inhibition
was calculated and given in figure 2c. the data reveals isolate MBI, MB2 and MB5 have 71 % inhibition of amylase activity close to
standard acarbose inhibition (80%). It would be expected that amylase inhibitors should possess a sugar-like structure e.g.

acarbose.

Figure |. AchE inhibition Figure 2 a. standard sugar
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4, SUMMARY AND CONCLUSION

Besides antimicrobial activity, microbial metabolite are important sources of bioactive molecules with acetylcholinesterase and
amylase inhibition activity. In this research, five marine associated bacteria were isolated and found to be the genera of
Pseudoalteromonassp ,Halomonassp, Pseudomoanssp, Bacillus sp, and Enterococci sp. Out of SisolatesPseudomoanssp and Bacillus sp
showed promising acetylcholinesterase enzyme inhibition. Likewise metabolite of halomonassp showed galactosidase inhibitory
activity. Isolates Pseudoalteromonassp ,Halomonassp and Enterococci sp have given maximum 71% amylase inhibition activity. The
study concludes marine bacterial isolate as alternate sources for prospective production of such inhibitors. AChE inhibitors are
potential therapies for Alzheimer’s disease. Overall, the strain Pseudoalteromonassp possesses a wide spectrum of enzyme
inhibitory, which affords the production of significant bioactive antidiabetic and Alzheimer’s drug as potential pharmacological
agents.
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Abstract: Pancreatic cancer is lethal cancer worldwide and ranked to be fourth among cancer-led death. Late prognosis and
drug resistance create major clinical challenges, which lead the way for alternative treatment strategies. L-
asparaginasecatalyzesasparagine to aspartic acid and ammonia and is commonly for treating acute lymphoblastic leukemia (ALL)
and other cancers. As L-asparaginase can able to inhibit all cancer cells, the present study was designed to explore the effect of
L-asparaginase isolated from Aspergillusnigerin pancreatic cancer cell line RIN-5F. The effect of L-asparaginase on the proliferation
of RIN 5F was assessed by MTT and cell viability. Antioxidant activity and apoptosis induction was performed by
spectrophotometric analysis and propidium iodide staining respectively. Further,apoptosis was confirmed by gene expression
using reverese transcriptase PCR. We observed significant growth inhibition on the RIN-5F cell line with well-appreciated
morphological changes and an increase in apoptotic cell numbers. L-asparaginase showed significant antioxidant activity with an
increase in CAT and SOD activities and a decrease in reduced glutathione level (GSH) to compensate for oxidative stress.
Elevated Bax gene expression with proportionally low expression of PARP genes confirms the intrinsic pathway of apoptosis.
Our results suggest a promising treatment strategy for pancreatic cancer through the apoptotic pathway.

Keywords: asparaginase, cancer, scavengers, cytotoXxic, gene suppression etc
l. INTRODUCTION

Pancreatic cancer is a highly lethal cancer with a |-5 year survival rate "% Most of the cases are detected in the metastatic stage
where only 15-20% can undergo surgery. Gemcitabine remains to be the first-line therapy of metastatic pancreatic cancer with
adverse side effects and drug resistance necessitates the need for alternative treatment.ROS facilitates the progression of
cancer leading to uncontrolled cell proliferation and invasion. This fact throws the spotlight on ROS as an important target for
chemotherapeutic drugs that selectively inhibit the growth of cancer cells *. To defend against ROS damage, cells utilize an
antioxidant system through antioxidant enzymes and redox-regulating proteins and lead to apoptosis > through mitochondrial
dysfunction. Until now, there has been an intense search for therapeutic regimens that specifically kills cancer cell without
inducing major side effects.L-asparaginase, the therapeutic enzyme that catalyzes endogenous amino acid asparagine into L-
aspartic acid and ammonia. L-asparaginase treatment reduces L-asparagine in the blood through impairment of DNA and RNA
synthesis through blast cell apoptosis in leukemia®. This unique mechanism supported L-asparaginase to use as multidrug
chemotherapy for critical lymphoblastic leukemia (CLL). The common source of this enzyme is from various bacterial species,
animals, and plants . The bacterialL-asparaginasecaused several severe side effects due to toxicity and hypersensitivity®'". L-
asparaginase from eukaryotic microorganisms hasfewer adverse effects'? which triggered us to evaluate the apoptosis-induction
potential of L-asparaginase purified from a fungus A. niger on RIN-5F cells.

2. MATERIALS AND METHODS

2.1  L- Asparaginase Producing Fungal Strain

Soil samples were collected from five different farming land of Sivagangai District of Tamilnadu, collected soil samples were dried
and passed through 2mm pore size sieve. Then L-Asparaginase producing fungal strain isolated from the Farmland soil by serial
dilution method. Screening for L-asparaginase production was done by the rapid-plate assay as described byGulati et al'?
Identification of the fungal strain was done by molecular methods adopting 18 S rRNA analysis. Followed by isolation of genomic
DNA, 18s rRNA gene sequence of the fungal isolate was carried out by Sanger’s method and the sequences were blasted at
NCBI. The pure culture was maintained on potato dextrose agar slant for further studies.

2.2  Anti-Cancer Activity

2.1.1 Cell culture collection and maintenance

RINSF - cell line used in this study was obtained from the ATCC, the USA with other supplements. Cells were grown in
Dulbecco's modified Eagle medium (DMEM) containing 10% fetal bovine serum, 1% penicillin and streptomycin under optimum
condition (5 % CO, atmosphere at 37°C).

2.2.1 Cell viability assay

Effect of asparaginase on the cell viability of RIN5F was done by MTT assay Mosmann, 1983'*. The cells were exposed to various
concentrations of asparaginase (1-10 and 10-100 pg/ml) for 24h in a 96-well plate. At the end of the exposure, the spent medium
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was replaced with a fresh medium containing MTT solution (0.5 mg/ml) and incubated at 37°C for 24 hrs. The plates were
shaken for 10 minutes at room temperature and analyzed by a multi-well microplate reader at 490 nm and 630 nm. Untreated
wells served as control. Differences in the optical density of control and treatment reveal cell viability which can be expressed in
percentage.

2.3.1 Trypan Blue Exclusion Assay

The lethality of L-Asparaginase on RINSF cells was assessed by the trypan blue exclusion test'®. Cells were exposed to L-
asparaginase in different concentrations with a seeded density of 10 cells in 6-well plates and incubated at 5% CO, for 24 hrs.
The cells were trypsinized and stained with trypan blue. The total number of live (stained) and dead (unstained) cells were
counted by hemocytometer.

2.4.1 Morphometric changes analysis
L-Asaparaginase-induced morphometric changes on the RIN5SF were studied by phase contrast and fluorescent microscopy.
2.5.1 Phase Contrast Inverted Microscope

Observation of morphological changes of apoptotic cells was performed according to the method of Moongkarndi et al., 2004'
with minor modifications. Briefly, 5 x 10°cells were incubated for hours with various concentrations of L-Asparaginase (0, 5, 10,
15, and 50 pg/ml) in a 60 mm diameter tissue culture dishes. The Control group was maintained without L- asparaginase
treatment. After incubation for 24 hrs, the medium was removed and cells were washed with PBS. The morphological changes
were observed using a phase-contrast inverted microscope (Optika, Singapore) at 200x magnifications.

2.3  Fluorescence Microscopy
2.3.1. Propidium lodide staining

Apoptotic changes in the L-asparaginase treated cells were analyzed by propidium iodide staining. Cultured cells were treated
with different concentrations of L-Asparaginase(5ug, |0pg, and 15ug/ml) for 24 hours. The control and treated cells were washed
with PBS twice, fixed with 4 % formaldehyde for 30 minutes. The fixed cells were washed with PBS followed by the addition of
propidium iodide stain (I mg/ml stock; 10 ug/ml, Stained cells were incubated at ambient temperature for 30 minutes)'’. After
staining, the excess stain was removed by PBS wash. Apoptotic changes were observed under a fluorescence microscope using
selective filters.

2.4 Antioxidative Enzymes Status
2.4.1 Catalase (CAT) assay

CAT activity was estimated by minor modifications of Goth, 1991'2. In this method, a known volume of cell suspension (0.5mL)
was added to the reaction mixture, containing | mL of 0.0 mol/L phosphate buffers (pH 7.0), 0.5 mL of 0.2 mol/L H,O, or 30%
H,O,, 0.4 mL H,O, and incubated for |0 minutes. The enzymatic reaction was stopped by | ml of 32.4 mmol/l ammonium
molybdate and the chromogenic complex formed was estimated at 405 nm.

2.4.2. Superoxide Dismutase (SOD) Assay

Estimation of SOD activity was done by the method of Luo et al., 2019'°. Cell suspension derived from respective control and
treatment group was mixed with 0.2 mL NBT (Nitrobluetetrazolium0.08 mM), 0.4 mL NADH(dihydronicotineamide adenine
dinucleotide0.25 mM), and 0.2 mL PMS (phenazine methosulfate0.06 mM) and incubated at dark condition for 10 minutes.
Absorbance was read at 560 nm.

2.4.3. Estimation of reduced glutathione (GSH)

Quantification of reduced glutathione was carried out by the method of Jollow et al, 1974*°. Homogenate derived from
respective treatment group 500 pL (in 0. M potassium phosphate buffer (pH 7.4)) was precipitated by the inclusion of 4%
sulfosalicylic acid (500uL). The reaction mixture was allowed to incubate at 4°C for | hour and centrifuged at 1200gfor 20
minutes. The supernatant (33 pL) thus obtained was mixed with 900 yL of 0.1 M potassium phosphate buffer (pH 7.4) and 66 pL
of 100 mM dithiobis (2-nitrobenzoic acid) (DTNB). The reaction mixture produces a yellow-colored complex which was
measured atanabsorbance of 412 nm.

2.4.5. Glutathione S-transferase assay(GST)

A known volume of cell homogenate (500 pl) derived from L- asparaginase dissolved in 3 ml of DMSO solution followed by
mixing with | ml of CDNB (I mM/ml). The reaction mixture was read at an absorbance of 340 nm?'.

2.4.6. Evaluation of changes in marker genes expression
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The molecular mechanism of anticancer activity was studied by the determination of marker genes like BAX and PARP
expression. Primers for respective genes were designed with the NCBI Primer-BLAST tool. The primer sequences are listed in
table |. B-actin was taken as the control for the housekeeping gene. DNA samples were isolated from the respective treatment
group adopting standard isolation protocol after 24 hours of post-treatment. The PCR was performed using thermocycler
gradient PCR and amplification reactions were performed in a volume of 25 pl containing 4.5 pl of template DNA, 12.5 pl of | X
PCR Emerald master mixture, each of the specific primers of volume | pl respectively and made up with the remaining volume
of distilled water. The amplification includes | cycle initial denaturationat 95°C for 2 minutes, 95°C for | minute for DNA
denaturation, annealing with 54°C for -Actin, 54.5°C for PARP, and 54.3°C for Bax for 30 seconds followed by 72°C for |
minute for extension of two strands, 72°C for 5 minutes for final extension and followed for 34 cycles. The PCR products were
analyzed on a 1.0% agarose gel containing | mg/ml ethidium bromide, 6 pl of the PCR products with 4 pl of 6X gel loading dye
were loaded into wells and electrophoresis was performed in | X TAE buffer at 50 V for 2 hours. The gel was visualized under
UV and photographed.

Table 2. Primers selection for the analysis of gene expression

Primer sequence Nucleotide sequences
B-Actin forward 5 TCAAGGTGGGTGTCTTTCCTG 3’
B-Actin reverse SATTTGCGGTGGACGATGGAG 3’

Bax forward 5CGTGTCTGATCAATCCCCGA 3
Bax reverse 5" GAGGCCAGAAGGCAGGATTG ¥
PARP forward 5" CCCAGCCTTGTGGAAAACAC 3
PARP reverse 5" CACCTGCAGAGACAGGCATT 3

3. STATISTICAL ANALYSIS

Three replicates were taken as mean. The values were expressed as mean (+SD) by One-way analysis of variance (ANOVA).
The high significance (***) between the samples was performed at p<0.0001. Statistical analysis was done using Graphpad Prism
version 8.0 statistical software.

4. RESULTS AND DISCUSSION
4.1 Cytotoxic effect

To explore the effect of L-asparaginase on RIN 5F cells, cell viability assay was analyzed by MTT and trypan blue exclusion assay.
The LCso range of the L-asparaginase was found at 10 pg/ml concentration (Fig. 1). The percentage viability of L- Asparaginase at
| pg/ml was 90% and at 10 pg/ml was 49.73% when compared to untreated cells. The MTT assay also showed inhibited cell
proliferation in a dose-dependent manner (I-10 pg) with 50.18% at 10 pg/ml (Fig.2).The inhibitory effect of L-Asparaginase was
assessed by morphological changes RIN-5F, using phase-contrast microscopy. There was a significant decrease in the number of
cells on treatment with L-asparaginase at concentrations 5 pg,10 pg, and |5 pg/ml compared to untreated cells. The
morphological changes observed in treated cells include cell shrinkage, cell rounding, and decreased volume (Fig 3. B, C, and D).
The normal architecture was observed in untreated cells (Fig. 3A). Morphological changes in cancer cell nuclei were observed by
fluorescence microscopy, which differentiates between normal and apoptotic cells. The apoptotic nuclei are represented by
concentrated fluorescence indicating condensed or fragsmented chromatin on treatment with |5 pg/ml (Fig. 4D). Cells at low
concentrationsof5 Ug and 10 g of nanoparticles showed a relatively lesser bright red fluorescence (Fig.4B and C). Untreated
cells were completely unstained (Fig 4A). Thus,apoptosis induced by L-asparaginasewas observed in a dose-dependent
manner.The effect of L-asparaginase on the anti-oxidative enzyme status of the RINSF cell line was also investigated. L-
asparaginase treatment exhibited a significant increase in SOD and CAT activity (p<0.0001) compared to control in a dose-
dependent manner (Fig.5 and Fig.6). A moderate increase in GST activity (Fig.7) was recorded in L- asparaginase treatment.
Comparing the levels of GSH between untreated and treated groups L- asparaginase treatment shows a significant decrease in
GSH content (p<0.0001) (Fig.8) revealed induction of oxidative stress.The effect of L-Asperginase on expression levels of Bax
and PARP was analyzed by reverse transcriptase-polymerase chain reaction (RT-PCR). Results indicated a higher expression
level of BAX and a low expression level of PARP with (-actin as control (Fig. 9). Compared to untreated cells, Bax levels
increased with a decrease in PARP gene expression upon treatment with L-asparaginase. L—Asparaginase is a therapeutic enzyme
produced by microorganisms, used in the treatment of patients suffering from lymphoma and leukemia as a chemotherapeutic
agent 223 |t causes the death of tumor cells by acting |-asparagine which is involved in activation and proliferation through
amino acid exchange factor 2*2¢. The incidence of pancreatic cancer is highly predominant with high mortality due to late
diagnosis and unsuccessful therapeutic strategies. As L-asparaginase is the first enzyme used as an anticancer agent, we
investigated its antiapoptotic and antioxidant activity on pancreatic cell line RIN-5F. The LCs, of L- asparaginase from A.niger was
10 pg/ml concentration, which is less than that of L —Asparaginase activity isolated from bacterial sources in different types of
cancer cell lines 2*8, Our experimental results revealed a high cytotoxicity effect with inhibition of cell proliferation in a dose-
dependent manner with cell shrinkage and detachment from the surface. Induction of apoptosis is an efficient mechanismto
screen anticancer activity. L—asparaginase repressed growth with morphological changes like chromatin condensation and
fragmentation, apoptotic bodies resulting in disruption of cell membrane integrity and release of cell organelles, and cell
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shrinkage 2%2°. The fluorescent micrograph depicted in figure 4 demonstrates more number of apoptotic cells in L-asparaginase
treatment which depicts the potential induction of cell death via apoptosis. Oxidative stress plays an important role in
programmed cell death by activating signaling pathways in several pathophysiological situations. Under oxidative stress, reactive
oxygen species (ROS) like superoxide (O,), hydroxyl radical (HO), and hydrogen peroxide (H,O,) are generated at high levels
leading to cellular damage and cell death *'. As the first line of defense, antioxidant enzymes like SOD and CAT acts on free
radicals to scavenge resulting in an imbalance of free radicals and antioxidant enzymes32. In our study, a significant depletion of
SOD and CAT and increased GSH levels was observed in the untreated group of RINSF cells in a dose-dependent increase.
However, no effect on GST activity was observed in all the concentrations. GSH depletion in combination with L-asparaginase
also depicts the ability of radical scavenging, growth inhibition, and enhanced apoptosis®'. Further, apoptosis induction was also
confirmed in RIN-5F cells by the increase in the level of the Bax gene and decrease in the PARP gene. Bax is an apoptosis
regulatory protein present in the outermembrane of mitochondria and facilitates the discharge of cytochrome c and stimulates
Caspase- 9 which in turn activates Caspase 3 resulting in concomitant PARP cleavage. We conclude that L-asparaginase
selectively induced apoptosis in pancreatic cancer cell lines through Bax which triggers PARP cleavage®***,

5. CONCLUSION

L-asparaginase induces a significant anticancer effect in the RIN-5F cell line by the reduction of ROS production through
antioxidant defense mechanism of SOD, CAT, and reduced glutathione inducing apoptosis resulting in modulation in the
molecular mechanism through BAX —PARP gene. The antioxidant activity with the pro-apoptotic property of L-asparaginase
could be a new alternative treatment for pancreatic cancer.
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Fig 4. Apoptotic effect of L- Asparaginase on RIN-5F cells

0.04+ .
Control
S B Spgml
3 003+ ” ng/ml
27 B3 10pg/ml
a2 s ~
§.5 0,02+ X 5ug/ml
s %
VE
2 0.01=
'2
v
0.00=

10

L-asparaginase (ug/mL)

Fig 5.Effect of L- Asparaginase on Catalase (CAT) activity in RIN-5F cells

2501 .
et ER Control
——
200+ & Spgmb
a B lugmL
% 1507 O 15pg/ml
b
s 1004
Sﬂ‘
0 Contral L (] s

L-asparaginase (ug/mL)
Fig 6:Effect of L- Asparaginase on Superoxide dismutase (SOD) activity in RIN-5F cells

B3 Control
B2 Spgml
2 10pg/mL
B i5ue/ml

GST Concentration

Control

L-asparaginase (pg/mL)
Fig 7:Effect of L- Asparaginase on Glutathione-S-transferase activity in RIN-5F cells

0.6 ;
& Control
ki & spgml
——_ -
0.4 B | 0ue/mL
3 15pg/mL

0.2

0.0~

Concentration of GSH uM/mL

Control : 10

15
L-asparaginase (ug/mL)



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

6.

Fig 8:Effect of L- Asparaginase on reduced glutathione content of RIN
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Abstract: An earthworm is a tubular, segmentedwormof the phylumAnnelida. They occur worldwide and are commonly found
in soil, eating live and dead organic matter. The present study was to isolate a bacteria from earthworm and its molecular
identification by 16s rDNA sequencing. In the present study, the bacterial colonies were isolated from the earthworm. The
DNA was isolated from the bacterial culture and subjected to I6s rRNA sequencing. The sequencing results were further
analysed using BLAST and phylogenetic tree analysis. The results showed that the bacterial isolate was Acinetobacterjunii. The
bacterial sequence was further submitted to GenBank in NCBI.

Keyword: Acinetobacterjunii, earthworm ,RNA, DNA thrombosis
I. INTRODUCTION

Earthworms are harmless creatures that live in the soil. They are eco-friendly,playing the significant role in decomposing organic
wastes, enhancing soil fertility, and improving soil drainage'. Earthworms have been used from ancient times in oriental countries
as drugs for prevention and treatment of various diseases, and have found applications such as intracystic calculus-contraction
and releasing-stimulating agent, anti-choloplania agent, parturifacient, hair growth tonic, antifebrile, spasm-treating agent,
hemiplegia-treating agent, urination improving agent, anti-bronchial asthma agent, antihypertensi agent, therapeutic medical for
thrombosis and others??. The 5’ region of the mitochondrial DNA gene cytochrome C oxidase subunit | (COI) is the standard
marker for DNA barcoding. Our previous study has demonstrated that COI and 16S ribosomal DNA (rDNA) were reliable in
species identification of ticks and a DNA barcoding system for ticks based on three DNA markers (COI, 16S rDNA, and 18S
rDNA) was developed* . However, there are still several problems with this DNA barcoding system®. First, the primer pair
COI-F/COI-R is not efficient in the recovery of COI from tick specimens; second, our previous study only focused on the tree-
based method é. The availability and declining cost of DNA sequencing mean that data on the diversity, variation and evolution of
organisms is more widely available than ever before. Increasingly, thousands of organisms are being sequenced at the whole-
genome scale " . This had a particular impact on the study of pathogens, whose evolution occurs rapidly enough to be observed
over relatively short periods.. Consequently, the occurrence of epibiotic bacteria on marine organisms and the composition,
structure, specificity, and stability of the epibiotic bacterial communities known today remain for the most part unexplored *'*
Genetic characterization of microbial diversity through amplification and sequence analysis of the 16S rRNA genes (rDNAs) has
been successful in a wide range of environments.

2. MATERIALS AND METHODS
2.1  Materials Required

Nutrient Agar medium, Nutrient broth, Whatman filter paper No. |, Gentamicin antibiotic solution, test samples, test tubes,
beakers conical flask, spirit lamp, double distilled water and petri-plates.

2.2  Sample Collection

The sample from Earthworm was collected from in our garden ArasalurPerambalur district (11.2342° N, 78.8807° E)

2.3  Enumeration Of Earthworm Microbes

0.lg of earthworm was taken in the Eppendorf tube and | ml sterile distilled water was added. To finally mashed the
earthworm.Filtrate jelly was used for enumerate bacteria by serial dilutions from 10' to 102 The 10* and 10%*" dilution was used
for bacterial isolation.

2.4  Nutrient Agar Medium

The medium was prepared by dissolving Peptone- 0.25gm, NaCl- 0.25gm, Yeast Extract- 0.1gm, Beef extract- 0.05gm and Agar
powder- 0.875gm commercially available Nutrient Agar Medium in 50ml of distilled water. The dissolved medium was
autoclaved at |5 Ibs pressure at 121°C for |5 minutes. The autoclaved medium was mixed well and poured onto 100mm
petriplates (25-30ml/plate) while still molten'?.

2.5 Identification Of Micro- Organism

The isolated sample was streaked on the nutrient agar medium.
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2.6 Characterization Of Microorganism
2.6.1. Gram staining

A loop full of samples was spread in the slide, which was taken from the plate'®. The slide was smeared in the flame. The Crystal
Violet dye was added , kept it for | min and washed the slide in the water. Gram lodine was added and kept for | minute then
it washed out. The decolourising agent was added, kept it | min and then it was out finally the strain was added after a minute it
was washed in the water. It was observed under microscope the purple colours indicate Gram Positive and the pink colour was
indicated as Gram Negative.

2.6.2. Motility

The motility test was performed by a hanging drop method. The cover was taken its edge was coated with Vaseline. The loop
full of samples was transferred into the covers slip and placed it over the cavity slide. The slide was viewed under a microscope
and observed the organism, whether it was motile or non- motile.

2.7 IMVIC TEST (Physical Chemical Characterization)
2.7.1. Indole test

Inoculate the bacteri to be tested in tryptone broth. To allow incubation at 37 degree celcius for 24hrs. After Incubation add a
few drops of the Kovacs reagent.'® The formation of a red colour ring top is positive reaction (or) pink colour ring at the top
positive reaction and yellow colour ring at the top negative reaction.

2.7.2. Methyl red test

Inoculate the bacterium to be tested in MRVP broth. To allow test tube incubate at 37 degree celcius for 24hrs. After
incubation, 5 drops of the methyl red reagent was added. Formation of red colour ring top of the positive reaction, formation of
yellow colour ring at top negative reaction.

2.8 DNA Isolation

DNA was isolated from the samples modified from the standardized salting-out procedure. Small bacterial culture samples were
placed in 1.5 mL tubes separately and then added 500 pL of Solutionl and 10% of 10 pL SDS. Homogenize the sample with
sterile homogenizer. And 5 pL of Proteinase K was added (20 mg/mL). The mixture was incubated at 55 °C for 2 hrs in a water
bath (with occasional mixing/quick vortex) for easy digestion'®. After complete digestion, the sample was kept on ice for 10 min.
To this, 250 pL of Solution 2 was added (saturated NaCl) and inverted several times to mix. Subsequently, the samples were
chilled on ice for 5 min. Then the samples were centrifuged at 8000 rpm for |5 min. After that, about 500 pL of clear
supernatant were collected into a newly-labeled .5 mL tube. Then twice the volume of 100% molecular biology grade ethanol
was added to precipitate the DNA '"'8 Then the samples were centrifuged at 11,000 rpm for 15 min. After that, the
supernatant was removed and 500 pL of ice-cold 70% ethanol was added to the precipitate for washing. Sample was spun at
11000 rpm, for 5 min. Carefully, removed the supernatant, then pipetted out excess liquid and allowed it to partially dry with
lid-off at room temperature. Partially dried DNA was re-suspended in 100 pL of I1x TE buffer.

2.9 Quantification of DNA

Quantity of the extracted DNA was checked ina UV spectrophotometer (SHIMADZHU, JAPAN) by taking the optical density
(OD) at 260 nm and 280 nm. The quality was checked by measuring the ratio of absorbance at 260 nm and 280 nm (260/280).
The value between 1.7 - 1.8 indicates good quality DNA without protein/RNA contamination. DNA quantification was done
according to the following calculation: a sample showing | OD at 260 nm is equivalent to 50 pg of DNA/mL. The OD of each
DNA sample at 260 nm was measured and quantified accordingly *°. 0.24g of agarose powder was soaked in 30 mL of 1X TAE
buffer and boiled until it formed into a clear solution. Then it was allowed to cooldown to approximately 50 °C. Then added |.5
pL of ethidium bromide and mixed well. It was poured in a gel casting plate with an already adjusted gel comb and kept at room
temperature for /2 hrs for solidification. The gel was soaked in a | X TAE buffer in the electrophoresis tank. 3 pL of DNA with
3 pL of gel loading dye was loaded in the wells using micropipettes. It was run at 70 V for |5 to 20 min. The orange color
(DNA) bands were observed in UV illuminators.

2.10 Pcr Amplification

PCR amplification is done using the standard protocol.
3. RESULT

3.1  Gram staining of bacterial isolates

Differentiation of gram-positive and gram-negative bacteria and different morphology of bacterial culture identified using
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atrinocular microscope. The results showed that, totally 13 different bacterial species were isolated. They belong to bacillus and
cocci.
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Figure 2. Gram staining images of bacterial isolates
3.2  Maotility table

The hanging drop technique is a well-established method for examining living, unstained, very small organisms. The unique
colonies from the gram staining results were subjected to motility assay. The results showed that the bacterial isolates were
motile in nature.

S.NO Sample Motility
l. 107 Motile
2. 108 Motile

Table 2. Motility of bacterial isolates from the earth worm
3.3 Biochemical characterization of bacterial isolate by IMVIC test

The biochemical identification of bacterial colonies by IMViC test was performed for the bacterial isolates of earthworm species.
The bacterial isolates showed negative results except methyl red in 10%isolate.

Figure 3. Biochemical characterization of bacterial isolates by IMViC test

3.4  Molecular identification of bacterial isolate by 16s rRNA sequencing

The 16s rDNA region is universally accepted as a DNA barcode for bacterial species. PCR amplification of the |6sr DNA region
for the bacterial isolate resulted in a predicted~700 amplicon, using BigDye Terminator v3.l following the manufacturer's
protocol. Each 16s rDNA genome sequence was subjected to BLAST to verify their identity. Consensus was obtained for the
bacterial species. The BLAST analysis for the consensus |6s rDNA sequences exhibited 100% similarity with Acinetobacterjunii.
The 16s rDNA sequences of bacterial isolates were deposited in GenBank.

Figure 4. Shows the PCR amplification of 16S rRNA gene
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4. DISCUSSION

The sequence analysis of 16S rDNA is the most common molecular method for the identification of bacteria , but most studies
have mainly focused on method development and anecdotal case reports''. On the basis of key reports and previous clinical
work, we selected a set of universal reference primers to amplify 16S rDNA and identify previously “difficult-to-identify”
bacteria in clinical setting'Z. In addition, the ITS region (especially ITS2) is heavily used for the identification of fungi . The
identification of standard strains and common clinical isolates by PCR and sequencing in this study demonstrates that this
method is consistent with conventional laboratory methods'*'%. This molecular identification method offers numerous desirable
features: (1) convenience, as common molecular biology methods and techniques are used in the procedure (including efficient
one-step DNA extraction, PCR, electrophoresis, commercial sequencing, and sequence analysis); (2) Availability, as it is based on
well established theories and methods (including amplicon preparation by PCR, commercial sequencing, and GeneBank
verification); and (3) cost-effectiveness, as the cost of the procedure can be lower than ever for the development of information
and technology'*'® . The aim of the present study was to isolate a bacteria from the earthworm and their molecular
identification by 16s rRNA sequencing and phylogenetic tree analysis. Furthermore, we isolated a bacterial DNA and quantified
it using a UV-spectrophotometer by taking the optical density (OD) at 260 nm and 280 nm'’. The quality was checked by
measuring the ratio of absorbance at 260 nm and 280 nm (260/280). The value between 1.7 - 1.8 indicated the quality of DNA
was good without protein/RNA contamination'®. Lysis of microbial cells from the environmental habitats marks a critical step in
a PCR-mediated approach. Insufficient or preferential disruption of cells will most likely bias the view of the composition of
microbial diversity as DNA or RNA, which is not released from the cells, will not contribute to the final analysis of diversityl®
2! Leonardoet al.,, 2015, identified microbes related to N,O fluxes in soil with sugarcane crops.

5. CONCLUSION

Soil contains one of the most diverse microbiomes of the terrestrial biosphere, with a gram (dry weight) of soil having 109 or
more microbial cells. L. terrestris is a model anecic earthworm, feeding on both soil and litter. Ingested material therefore
delivers an enormous number of microorganisms to the oxygen-deficient digestive system of the earthworm. Sequencing long
dual indexed rDNAamplicons on ONT’s MinlON is a simple, cost-effective, accurate, and universal approach for eukaryote
DNA barcoding. Long rDNAamplicons offer high phylogenetic and taxonomic resolution across broad taxonomic scales from
kingdom down to species. They also prove to be an excellent complement to mitochondrial COl-based barcoding in annelid.
The observed taxonomic bias is possibly a result of taxon-specific length variation of the rDNA cluster and preferential
amplification of species with shorter rDNA. Further research into the sources of the observed bias is required before long
rDNAamplicon sequencing can be utilized as a reliable resource for the analysis of bulk samples.
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ABSTRACT: Electrochemical decrease of carbon dioxide (ERCO?2) driven by non-traditional wellsprings of energy is a positive
way to deal with creating a shut circle CO2 cycle. It will lessen CO2 discharges by bringing down CO2 levels in the air and
changing over it into high-energy-thickness carbon-based powers like alcohols and hydrocarbons. Monometallic copper based
impetuses are generally detailed for ERCO2 to an assortment of mechanically significant carbon items. In any case, difficulties like
high over potential, wild item selectivity, and impetus deactivation repress their advancement. Oxide-determined bimetallic
CuZnxelectrocatalysts have been proposed as choices for accomplishing high selectivity for various important items. In this
review, the co-precipitation approach has been utilized to plan CuO with different amounts of ZnO dopants. HRTEM, FESEM,
XRD, and XPS were utilized to direct definite morphological and basic examinations on the electrode. The electrochemical
presentation was estimated utilizing an H-type electrochemical cell in a watery 0.1 M KHCO3 electrolyte. The assessment of
various CuO-ZnOx (where x=5, 10, I5 and 20 wt.%) impetuses for ethanol usefulness and Faradaic effectiveness are of specific
significance. Among contemplated electrocatalysts, the most elevated Faradaic proficiency of 22.27 % was acquired for ethanol
utilizing CuO-ZnOI10 at - 0.80 V (versus RHE) with the creation pace of around 121 pmol h—I L—1. The streamlined terminal
(CuO-ZnOI0) shows long haul dependability for somewhere around 12 h. Post portrayal of the impetus was additionally
directed to get an understanding into the dynamic destinations, which demonstrated that CO2 decrease occurred on diminished
oxide locales (for example metallic destinations) as opposed to metal oxides.

Keywords: Copper(ll) nitrate trihydrate (Cu(NO3)2¢3H20), zinc nitrate hexahydrate (Zn(NO3)2 6H20), and sodium
carbonate (Na2CO3)

1. INTRODUCTION

The worldwide transportation industry is defied with three major issues, in particular unrefined petroleum value flimsiness, non-
renewable energy source consumption, and severe natural arrangements. Among different choices biofuels are as a rule
forcefully investigated as a choice since they have less intricacies as far as handling, stockpiling, transportation, and use in inner
ignition motors . Ethanol is viewed as one of the best inexhaustible fuel in light of its tantamount higher warming worth (23.4
MJ/L) , serious ness, predominant eco-friendliness, and numerous natural benefits . Numerous nations presented ethanol mixing
program in re penny years . Hence, change of waste electrochemical decrease might be useful to satisfy world increasing ethanol
interest and simultaneously it will likewise diminish the CO2 discharges from the environment . Electrochemical decrease of
CO2 (ERCO?2) to ethanol is 12e— exchange measure . The coupling of the principle response intermediate *CO on the
electrocatalysts surface for the C-C bond arrangement, is considered as significant and complex advance in the creation of
ethanol . Likewise, CO2 is profoundly steady particle and requires high energy for transformation, which makes ERCO2
measure more troublesome.To gauge these issues and the imbalances that has been building in the system more carefully, the
chapter examines the changing dynamics of oil markets.' Then again, Cu with Zn shows concealment of HERs and advances multi
carbon items with higher selectivity . Additionally, Zn is more environmentally harmless and reasonable when contrasted with
various co impetuses like Ag, Pd, and Au. Li et. al. detailed the impact of creation and mathematical design of CuO-ZnO
impetuses for the particular creation of C2H4 and C2H50H. Utilizing 8CuO/2ZnO/C electrocatalyst, 24.0 % Faradaic
effectiveness (FE) was accomplished at - 0.75 V versus reversible hydrogen terminal (RHE). As per their report, the diminished
ZnO nanoparticles supply additional CO to decreased CuO nanoparticles which increment the *CO surface inclusion for C
coupling. The uniform dissemination of Cu and Zn molecules in the electrocatalysts was found to improve CO overflow
impacts.’detailed progressively mesoporous-macroporous (HMMP) Cu/Zn combination impetuses for fluid C2 items.. In the
previous work, metallic Cu nanoparticles (Cu NPs) , Cu NPs on N-doped graphene (Cux/NGN) '®and oxide-inferred Cu-Zn
nanoparticles upheld on N-doped graphene were utilized for the ERCO2 with a plan to create ethanol. Among these
electrocatalysts, the metallic Cu NPs blended by substance reduction technique showed just 5.8 % FE for ethanol at - 0.8 V
(versus RHE), in any case, it created formate with 45.4 % FE at a similar applied potential. Further, the electrocatalysts with high
degree of surface heterogeneity and accessibility of numerous adja penny dynamic destinations to work with the adjustment of
various adsorbed response intermediates, the copper upheld on nitrogen doped graphene (Cux/NGN) Cu NPs were utilized for
ethanol creation 3. The twenty wt.% copper on NGN showed uniform scattering of Cu on NGN and delivered ethanol with
25.72 % FE at - 1.0 V (versus RHE). From the writing, it has been inferred that ZnO is utilized as a co-impetus to works with
nearby *CO fixation and couplingof *CO transitional prompting further developed ethanol selectivity.*. In light of this thought,
oxide determined Cu-Zn bimetallic oxides supported on N-doped graphene has been likewise announced in our earlier work.®
The cathode having 20 wt.% Zn with copper on NGN (CuZn20/NGN) showed the most elevated selectivity for ethanol
production (FE = 34.25%).The enzymatic oxidation of ethanol occurs primarily in the liver, first to acetaldehyde by the enzyme
alcohol dehydrogenase and then conversion to acetic acid by the enzyme aldehyde dehydrogenase. Acetic acid is available for
the formation of acetyl coenzyme A, which enters the Krebs cycle and is eventually metabolized to carbon dioxide and water®.
The improved presentation of CuZn20/NGN is because of synergistic impact of N-doped dynamic locales and Cu-Zn bury face
in the electrocatalyst . Electrochemical CO, Reduction to Hydrocarbons on a Heterogeneous Molecular Cu Catalyst in Aqueous
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Solution’ In the current work, oxide inferred Cu-Zn bimetallic oxides (CuO-ZnOx) (without N-doped graphene support) were
synthesized through a simple co-precipitation method followed by calcination in air atmosphere, using cupric nitrate and zinc
nitrate as Cu and Zn precursor, respectively. The potential of such alternative feed stocks and ethanol conversion technologies
need to be exploited to increase ethanol availability for blending. The review indicates that ethanol is most suitable fuel for spark
ignition engines due to its higher octane number® ‘The loading percentage of Cu to Zn in the electrocatalysts can be easily
adjusted by changing the precursor concentrations. The activity and selectivity of synthesized CuO-ZnOx were studied by
various electrochemical characterization methodThe hikes in fuel prices affect the automobile, power generation, and agriculture
sectors. Due to hikes in fuel prices and depletion of fossil fuel reservoirs, the world’s moving towards renewable sources like
alternative fuels’

2. EXPERIMENTAL
2.1 Materials

Copper(ll) nitrate trihydrate (Cu(NO3)2:3H20O), zinc nitrate hexahydrate (Zn(NO3)2 6H20O), and sodium carbonate
(Na2CO3) were obtained from S. D. Fine Chemicals Ltd. (India).The catalytic performance of these materials for ethanol
production in aqueous conditions is discussed in terms of current density, overpotential, and faradaic efficiency '°. Nafion
solution (5 wt.%), Nafion-117 membrane, potassium bicarbonate (KHCO3), and HPLC grade chemicals required for HPLC
analysis were obtained from Sigma-Aldrich (India).'' Carbon papers (NOS1005) were pro cured from Ce-Tech (Japan). Carbon
dioxide (99.999%) and nitro gen (99.999%) were procured from Sigma Gases and Services, India. All chemicals were used as
received without further purificationand the solutions required for electrochemical experiments were freshly prepared using
ultrapure water. Converting atmospheric CO; into low-carbon fuels or small-molecule organic compounds not only benefits
CO; emission reduction, but also can be used as a carrier of energy storage, which exhibits great significance to alleviate energy
shortage and global environmental pollution'?

2.2 Synthesis Of The Catalysts

Straightforward co-precipitation technique was utilized to blend CuO-ZnOx (x= 5, 10, 15 and 20 wt.%) utilizing
Cu(NO3)2:3H20, Zn(NO3)2+:6H20, and NaOH as beginning materials. At first, 4 mM of Cu(NO3)2.3H20O was broken up in
200 mL ultrapure water, and a particular measure of Zn(NO3)2.6H20O was added to the arrangement according to required
conditions. This arrangement is held under consistent mix ring and temperature was expanded to 80 °C. Afterward, the NaOH
so lution was added drop-wise under consistent blending until the pH arrived at 14, bringing about the encouraged item'*. From
that point onward, the as accelerated response item was washed more than once with deionized water and ethanol until
supernatant pH came to 7. At last, the item was kept for the time being in a stove at 80°C'%. The dried goad uct was then
calcined in cylindrical heater at 350 °C in air atmo circle for 2 h and afterward temperature was bit by bit expanded to 700 °C
to improve the crystallinity of CuO-ZnOx'®. The schematic flowchart for the combination of CuO-ZnOx'é

2.3 Physico-Chemical Characterization

Precious stone constructions were concentrated on utilizing X-beam diffraction (XRD) procedure and performed on X-beam
powder Crystal structures were concentrated on utilizing X-beam diffraction'’ (XRD) strategy and performed on X-beam
powder diffractometer (X'Pert®* MRD, Malvern Panalytical Technologies, UK). Morphology of the materials was assessed utilizing
field discharge checking electron microscopy (FESEM) and transmission electron microscopy (TEM) on JSM 6100 and JEM 2100
magnifying lens separately (both fromJEOL Ltd., Japan) the major side reaction in aqueous solutions, the hydrogen evolution
reaction can be inhibited by increasing the energy barrier for H, formation and tuning the electrolyte diffusion toward the
electrocatalyst surface, thus enhancing the Faradaic efficiencies of CO,RR products'®. The oxidation state was assessed utilizing
X-beam photoelectron spectroscopy (XPS) and surface synthesis by energy dispersive X-beam spectroscopy (EDX) identifiers
furnished with HRTEM. XPS spectra were recorded utilizing X-beam photoelectron spectroscopy (Thermo Fischer Scientific Inc.
USA). CasaXPS Version 2.3.23 programming was utilized for the deconvolution of acquired crude XPS spectra. The BET surface
region and absolute pore volume of materials were assessed by N2 sorption isotherms recorded at —196°C utilizing
AutosorbiQ (Quantachrome Instruments, Germany) instrument'?. These portrayal reads were performed for CuO and best
performing CuO-ZnO10 nanoparticles.er diffractometer (X'Pert®* MRD, Malvern Panalytical Technologies, UK). Morphology of
the materials was assessed utilizing field outflow examining electron microscopy (FESEM) and transmission electron microscopy
(TEM) on JSM 6100 and JEM 2100 magnifying lens separately (both fromJEOL Ltd., Japan)?®. The oxidation state was assessed
utilizing X-beam photoelectron spectroscopy (XPS) and surface creation by energy dispersive X-beam spectroscopy (EDX)
finders outfitted with HRTEM. XPS spectra were recorded utilizing X-beam photoelectron spectroscope (Thermo Fischer
Scientific Inc. USA). CasaXPS Version 2.3.23 programming was utilized for the deconvolutionof crude XPS spectra. The BET
surface region and complete pore volume of materials were assessed by N2 sorption isotherms recorded at —196°C utilizing
AutosorbiQ (Quantachrome Instruments, Germany) instrument. These portrayal reads were performed for CuO and best
performing CuO-ZnO10 nanoparticles. Where, Z is the number of electrons (Z = 2, 6, 12 and |8 for formic acid, methanol,
ethanol, and n-propanol); N is the number of moles of a product (mol L—1) obtained from HPLC or IH NMR; Q is the total
charge passed through the system recorded during electrolysis (Coulombs, C); F is the Faraday constant (96485 C mol-1); V is
catholyte volume (L). The production rate of ethanol (Mmol h—1 L—1) was calculated using Eq. 2 Productivity = N t (2)

Where, t is a total electrolysis time (2 h)

42



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

3. RESULTS AND DISCUSSION
3.1 Physico-Chemical Characterization

The oxide inferred bimetallic CuO-ZnOx impetuses with various wt.% of ZnO were orchestrated by the co-precipitation
strategy followed by high temperature calcination. For controlled analysis study, CuO nanoparticles without ZnO content were
likewise ready. The crystallinity of the impetuous is significant for ERCO2 to different helpful synthetics 2'In this manner, the
translucent designs of selected impetuses were assessed by XRD estimations. As displayed in Fig. 2a, the diffraction pinnacles of
CuO overwhelm different pinnacles of ZnO since CuO has a higher weight rate than that of ZnO. Tops at 28 of 35.37, 38.56,
48.54, 58.02, and 61.24° compare to monoclinic CuO (- | 11), (111), (- 202), (202), and (- 113) aspects, re spectively (JCPDS
#01-078-0428). The tops at 26 of 31.78, 47.55, 56.61, and 67.87° are recorded to hexagonal ZnO (100), (102), (110), and (112)
aspects, separately (JCPDS #01-089-0510). Wide diffraction tops with bigger full-width at the half greatest (FWHM) affirm that
the CuO and ZnO are in nanoscale size. The crystallite size (D) of CuO and CuO-ZnOI10 is determined from notable Debye
Scherrer condition (D=0.9\/3 cos 8) 2where, D, A, and B is the normal crystallite size, frequency of incident x-beam bar, and
FWHM separately. The extraordinary diffraction pinnacle of CuO at 28 of 31.770 was utilized for estimation. The normal
crystallite sizes were observed to be around 19-22 nm. Electrochemical execution is enormously influenced by the chemical
nature of the electrocatalyst. Subsequently, XPS was utilized to concentrate on a superficial level creation and oxidation
condition of chosen CuO and CuO-ZnO10 impetuses. Fig. 2b and Fig. 2c shows the high-goal Cu 2p XPS spectra deconvoluted
into two pinnacles. Tops at 933.89 and 954.41 eV compared to the Cu 2p3/2 and Cu 2pl/2, respectively. The distinction in
restricting energies of Cu 2p3/2 and Cu 2p1/2 is observed to be 20.52 eV, which is exceptionally near standard worth of Cu 2p
in CuO, affirming the CuO stage .What's more, satellite tops at 943.0 and 962.6 eV, affirm the valence province of Cu2+. In Fig.
2d, the Zn 2p1/2 and Zn 2p3/2 pinnacles can be found at 1045.39 and 1022.20 eV, individually®. The limiting energy contrast
between Zn 2pl/2 and Zn 2p3/2 pinnacles is 23.2 eV, which agreed with the writingof an incentive for ZnO .Morphology and
design of CuO and ZnO were researched by FESEM and HR-TEM investigation. Fig. 3 shows the FESEM pictures for CuO and
CuO-ZnO|10 nanoparticles. The examples show a spherical morphology and the normal molecule size is revolved around 40 nm.
Since every one of the particles are in nanosize, the anodes ought to have a superior synergist reaction because of the great
surface to volume proportion, however different factors like nature, shape, and source/mass arrangement can fundamentally
affect cathode effectivenessEssential examination shows that main Cu, Zn, and O is noticed, proposing an arranged example is
liberated from pollutants. Tests display circle like morphology with extensive agglomeration (Fig. 4). The molecule sizes are in
nanoscale for both CuO and CuO-ZnO10 tests. SAED design shows little spots withrings in the two examples, affirming the
polycrystalline nature. All the comparing gem planes of ZnO and CuO, listed in the SAED design, are in acceptable concurrence
with XRD examines. The EDS elemental planning of chosen CuO-ZnOI0 test (Fig. S5) unmistakably shows the uniform
conveyances of CuO and ZnO nanoparticles?® These results are in accordance with XRD and FESEM

3.2 Electrochemical Measurements

The electrocatalytic execution of the various anodes was contemplated by recording LSVs in CO2 and N2 soaked 0.1 M
KHCO3 fluid arrangements. The anodes were pre-diminished by performing various outputs at a sweep pace of 50 mV s—|
before each LSV tests. Fig. 5a presentations the LSVs on all CuO/ZnOx electrodes in CO2 soaked arrangement. Fig. 5a likewise
shows LSV of representative CuO/ZnO10 cathode in N2 immersed electrolyte. The CD saw in CO2 immersed electrolyte is
higher than that of N2 soaked electrolyte at the possibilities more prominent than - 0.6 V (versus RHE), proposing CuO-ZnOx
is dynamic for CO2 decrease with respect to the HER ''. Little decrease around - 0.4 V (versus RHE) shows incomplete
decrease of ZnO stage. Likewise, when the LSVs of various CuO-ZnOx cathodes in CO2 immersed solution are thought about,
the CuO anode shows higher mathematical CD than the ZnO stacked terminals. Moreover, the CD reduce as the level of ZnO
in the CuO-ZnOx increase. The higher ZnO stacked cathodes ought to have more uncovered Zn surface than Cu surface,
subsequently, the mathematical action of the Cu-Zn terminal reduce with expanding ZnO content. This is because of the way
that Cu facially favors HER than Zn |. To concentrate on the impact of applied potential on ERCO?2 item distribution, CA
estimations were completed in two compartment H type electrochemical cells at various possibilities going from - 0.4V to - 1.0
V (versus RHE) for 2 h. Crisp working anode was utilized in each analysis. Fig. S7 shows ordinary current-likely bends for all
CuO-ZnOx cathodes at various applied possibilities. The unexpected decline in current thickness was seen at the starting phase
of the experiments because of the decrease of electrocatalyst itself . The CD value came to a consistent valuewhere genuine
ERCO?2 is normal. The outline of charge used at various applied possibilities using every one of the five anodes is displayed in Fig.
5b. The higher anode movement was shown by CuO terminal where absolute 30.29 C charge was devoured trailed by CuO-
ZnO5, CuO-ZnO10, CuO-ZnOI5, and CuO-ZnO20 where 27.87, 25.16, 23.26, and 20.48 C charge was utilized on the use of -
0.8 V (versus RHE) for 2 h. The outcomes obtained in the CA tests are in concurrence with the LSV butt-centric uses. After the
CA tests for 2 h, the fluid item is put away at 4 °C to limit the misfortunes of unstable items. Further, it was examined by HPLC
and IH NMR, where four unique items, including methanol (CH3OH), ethanol (CH3CH2OH), n-propanol (CH3CH2CH2OH),
and formate (HCOO-) were distinguished in the vast majority of the examples. The efficiency bends for every one of the
terminals are displayed in Fig. 6a and Fig. S8. The formate requires just 2e— for age of one atom in this manner; the arrangement
pace of HCOO- is higher over alcohols at the every concentrated on potential. Likewise, the efficiency of formate expanded
with expansion in applied potential beginning from almost 100 ymol L—1h—1 at - 0.4 V (versus RHE) to 1000 pmol L=1h—1 at -
1.0 V (versus RHE). The comparative pattern was seen if there should be an occurrence of methanol, ethanol, and n-propanol.
The highest usefulness for ethanol was seen to be 160 pmol L—1h—=1 at - 1.0 V (versus RHE) utilizing CuO-ZnOI0 anode
through with CuO, CuO-ZnO5, CuO-ZnO15, and CuO-Zn0O20 cathodes it was 68, 109, 112, and |16 pmol L-1h—I separately
at similar conditions. N propanol is likewise recognized past - 0.8 V (versus RHE) over completely concentrated on cathodes. It
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is additionally revealed that thermodynamically methanol is the most un-supported item than that of ethanol and n-propanol .
Creation rates are significant for modern sending of ERCO2 measure. Also, computation of Faradaic productivity gives thought
regarding selectivity and financial plausibility of the cycle . Curiously, the CuO-ZnOx terminals showed diverse FE for methanol,
ethanol, n-propanol, and formic corrosive relying upon the CuO to ZnO proportion (Fig. 6b and Fig. S9). Joining ZnO into CuO
upgrades the C2+ items selectivity, For this, the cyclic voltammograms (CV) were recorded in non-Faradaic locale at various
output rates (10-100 mV sec—1) us ing 0.1 M KHCO3 electrolyte arrangement. As displayed in Fig. S10, there was no dynamic
redox top in the filtering likely scope of 0.2 to 0.4] V (versus RHE). The incline of anodic current thickness versus filter rate
plot gives Cdl esteem. The most extreme Cdl| of 2.6 mF cm—2 was found for CuO-ZnO |10 anode followed by CuO-ZnO5 (1.8
mF cm—2), CuO (1.3 mF cm—2), CuO-ZnOI15 (I.I mF cm-2), and CuO-ZnO20 (0.9 mF cm—2). ECSA was then determined by
partitioning the Cdl by the capacitance of exposed CuO . The ECSA (standardized by CuO) was observed to be I, 1.38, 2,
0.84, and 0.69 for CuO, CuO-ZnO5, CuO-ZnO10, CuO ZnOI5, and CuO-ZnO20 individually. To reveal insight into the
dynamic instrument of the ERCO2 over the CuO-ZnOx cathodes, a plot of the log of the general current lair sity versus the
potential (Tafel plot) was acquired by LSV information . As displayed in Fig. 7, CuO cathode shows a Tafel incline of 144 mV
dec—| which is closer to hypothetical Tafel slant (I 18 mV dec—1) for beginning e-move to CO2 atom for the genera tion of
*CO2 . Interestingly, ZnO stacked cathodes show higher Tafel slant than CuO alone, and with expansion in ZnO stacking, the
Tafel slant is likewise expanding. The most noteworthy Tafel slop of 208 mV dec—1 was noticed for CuO-ZnO20, demonstrating
that its response kinetics is altogether more vulnerable than that of CuO-ZnO5, CuO-ZnO10, and CuO-ZnO|15 having Tafel
slant of 151, 171, and 189 mV dec—I individually . Tafel inclines of the relative multitude of cathodes are in concur ment with
LSV bends. As a general rule, the multi-carbon item selectivity of ERCO?2 is administered by the limiting strength of adsorbed
*CO and *H on the terminal surface. Many creators reported that the Cu has a moderate restricting energy for adsorbed *CO,
subsequently *CO species can additionally take e-and *H, and com bine with one more *CO for multi-carbon creation. On the
opposite side, Zn terminals has a moderately feeble restricting strength for promotion sorbed*CO hence, *CO desorbs from
anode surface without responding further and delivers CO with high selectivity . Numerous analysts proposed Cu-Zn composite
electrocatalyst for multi-carbon creation " 2>, The created CO and Zn dynamic destinations might have moved to Cu dynamic
site having high restricting energy *CO. Two *CO consolidate by taking required e-and *H for the multi-carbon item age.
Curiously, in these tests, with improved CuO-ZnO10 terminal, ethanol production was observed to be higher when contrasted
with that with CuO electrode. That implies, CuO-ZnO 10 anode gives adjusted CO stock for higher CO dimerization. The ZnO
in the electrocatalyst gives advantageous CO to expand the nearby CO focus on the Cu surface and thusly, *CO surface
inclusion, prompting the acceleration of CO-to-ethanol items change. An ideal ZnO mass stacking, at a particular potential,
supplies CO at a rate that accomplishes an immersion of *CO surface inclusion. Also, expanding Zn content past 10% in the
CuO-ZnOx cathode, brings about an overabundance supply of CO, and in this manner brings down the *CO dimerization.
Hydrogen absorbs dissociatively on span locales between the Cu and Zn iotas, which is a significant stage in the reactant
hydrogenation of CO2 to deliver ethanol . It is noticed that the harmony between CO stockpile rate and CO dimerization rate
with balance hydrogen accessibility can just decide the ideal FE of C2+ items . It is likewise revealed that the development of C-
C bonds on Cu-Zn is thermodynamically ideal since it shows lower energy toward the bound intermediates *CO-*CO than that
on the unadulterated Cu (I 11). Additionally, the unadulterated Cu (I Il) surface shows the biggest C-C distance demonstrating
a helpless propensity for the C-C coupling. Be that as it may, Cu with Zn shows diminished C-C distance demonstrating a higher
possibility for the C-C coupling *. To test the drawn out toughness and soundness of the CuO-ZnO10 cathode, ERCO?2 tests
were performed over a lengthy period at the enhanced conditions. The absolute current thickness was kept up with at around -
3.74 mA cm-2 during the 12 h running (Fig. 8a). In addition, the CuO-ZnO 10 additionally kept its unique morphology after the
strength test (Fig. SI1). Likewise, post portrayal by EDX uncovers that the surface natural synthesis has changed and extra K
recognized after 2 h ERCO2 which proposes the surface harming because of adsorption of K+ from the electrolyte or
arrangement of graphitic carbon . Reusability probes CuO-ZnO 10 terminal were additionally performed for 6 back to back runs.
During reusability tests, the terminal was washed by water and reused for the next run. As displayed in Fig. 8b, the ethanol
selectivity is kept up with for initial 3 reuse runs however later it diminished. The reduction in ethanol selectivity is principally
attributed to dynamic surface harming as examined before. The response dynamic locales were examined by performing XRD
butt-centric of working anode after 0, 10, and 120 min of ERCO2. The XRD examples of delegate terminals are displayed in Fig.
S12. Prior to ERCO?2, both the cathodes show CuO and ZnO stages as it were. After |0 min ERCO?2, the force of CuO and
ZnO tops has de wrinkled and power of metallic stage Cu has expanded because of decrease of CuO and ZnO itself at starting
time. Irrelevant CuO and ZnO force tops are seen after 2 h CO2 decrease. It is inferred that the CO2 decrease can occur on
metallic locales of Cuand Zn .

4. CONCLUSION

The CuO-ZnOxelectrocatalysts were effectively ready by a basic co-precipitation strategy and utilized for electrochemical
reduction of CO2. The Cu/Zn nuclear proportions can be changed by just changing the antecedent fixations. The CuO terminal
displays low selectivity for ethanol with under 9% Faradaic effectiveness (FE). Conversely, expansion of 10 wt.% ZnO with CuO
(for example CuO-ZnO10) gives worked on reactant selectivity for ethanol with FE of ~22.3% at —0.8 V (versus RHE) and an
absolute current thickness of - 3.78 mA cm-2. It is accepted that the science of the decreased Cu—Zn interface assumes a
significant part in the ethanol selectivity. Additionally, the CuO ZnOI0 impetus shows superb long haul strength with no
appreciable change in current thickness for something like 12 h. The momentum re hunt features the meaning of bimetallic
applications. Synthetic organization of electrocatalysts can be effortlessly tuned by blending different kinds of metals/metal
oxides. This review would open the chances for practical improvement of CO2 change electrocatalysts that are both proficient
and might be financially savvy in enormous scope manufactor.
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Activity Of Bi,o; Nps Helps For The Drug Development On Chenopodium
Album
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Abstract: To synthesize bismuth oxide nanoparticles by using fresh leaf extract of Chenopodium album. characterized the
synthesized bismuth oxide nanoparticle and evaluated the in vitro antifungal activity using synthesized nanoparticles.
Characterization was determined using UV-Visible spectroscopy, FT- IR, analysisNatural surroundings devour consecrated with
the plant as an enchanted wonder to crop enormous secondary metabolites as bioactive molecules.The prepared AG NPs
showed high catalytic behavior and also magnificent antimicrobial possessions alongside together gram-negative and gram-
positive microscopic organisms. To synthesize silver NPs,| mM arrangement of AgNOj; was set up into an Erlenmeyer cup with
I ml of plant extract to a final volume of 10 ml AgNO; of solution. The setup was brooded in a dull compartment at room
temperature to limit the photoactivation of AgNOs. Decrease of Ag* to Ag’ is affirmed via reduction change of arrangement
after drab to dark-colored. The aforementioned development remained additionally affirmed through utilizing UV-Vis
spectroscopy.The absorption bands recorded at 442, 470, and 510 cm™ are attributed to Bi,Os. FT-IR analysis confirmed the
presence of functional groups in the capping agent and also the formation of Bi,O3; NPs. FT-IR spectra of synthesized Bi,O; NPs
were represented in Figure 2. Figure 2. FT-IR spectra of Bi2O3 nanoparticle.Copper nanoparticles are very little and have
remarkable attributes which incorporate catalytic behavior and antifungal/antibacterial activities which aren't found in business
copper.

Keywords: UV-Visible spectroscopy, FT- IR, Drug delivery, C. Albicans,Chenopodium album.
l. INTRODUCTION

Nanotechnology is a developing implement by way of the drug transport system in numerous severe illnesses. It is an advanced
method that comprises the production, design, characterization, and application of devices, structures, and systems by regulating
the nanometer scale of its size and shape. It has a | nm to 100 nm of the size range. The materials which include the size of
about 100 nm were termed nanoparticles. It may be categorized as polymeric (natural and synthetic) nanoparticles, metal
nanoparticles (Fe;O;, Au nanoparticles, and Ag NPs), and lipoidal (biodegradable) NPs. Metallic nanoparticles synthesized by
using plant or plant extract are a method in advance in the direction of greener methodology for drug delivery application. Silver
nanoparticles display decent anti-bacterial activity in place of silver has been extensively used as a therapeutic and antibacterial
agent over fast decades '* Similarly, silver nanoparticles (AgNPs) hold antiviral, antiplatelet, anti-inflammatory, and antifungal
activity. Ag NPs may be produced via numerous methods, viz., photochemical reduction (photoreduction, microwave reduction,
and X-ray radiolysis), chemical reduction (polyol process, micro-emulsion techniques, thermal reduction,) and physical methods.
Medicinal plants demonstrate the key natural basis for drug design and then treat as in the form of ailments for healing
purposes. Nanoparticles afford findings to ecological and technical contests in several regions namely medicine, water-treatment,
catalysis, and solar energy conversion °. Predominantly CuO nanoparticles devise supposed a prodigious covenant of
prominence as they frequently exhibit distinctive and significantly improved chemical, physical and biotic belongings as related to
their equivalents of the large scale. CuO nanoparticles, display pronounced attention in recent times due to their distinctive
physical and chemical belongings in addition to low-cost preparation. Copper nanoparticles devise various uses as sensors &, as
catalysts 7 as super-strong materials 8, and as heat transfer systems ° Some other applications of nanoparticles such as stability in
place of matrix-bound particles, disinfecting property and antimicrobial activity could be promoted for the usage of nanoparticles
in plasters to pelt hospital equipment and wall paints '%''

I.I GREEN SYNTHESIS

Plant extracts were widely used as reducing agents rather than synthetic chemical compounds. An assembly of scientists
effectively steadied as well as produced silver NPs by an entirely green methodology that is an inexpensive, mild, renewable
method and the absence of the hazardous toxic reducing agent. These were the underlying methods for the discovery and
development of Ag NPs. Around2.0 ml test substance was pulled back as of response blend at various time intervals, also the
greatest absorbance remained estimated utilizing UV-1800 UV-VIS spectrophotometer. Afterward, the response blend sifted
over 0.23-mm Steritop Millipore channels, which may be joined with a vacuum siphon. Ag NPs were isolated from the
centrifugation of filtrates at 90,609g for 15 mins. Devise chipped away at the green combination of silver NPs. The plant removes
acts both as a lessening specialist just as a topping operator. New leaves stood washed by floating faucet water, trailed via
twofold refined water, and also dried with air. Magnificently amended leaves stayed bubbled with twofold refined water for
about 20 mins, then the concentrate stood put away at 4°C before the usage. These additionally anticipated another, the basic,
one-step, fast green strategy used to produce silver NPs via plant concentrates of Crotalaria retusa just utilizing Terminalia
arjuna in place of lessening and settling operators. (Ajitha)
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1.2 COPPER NANOPARTICLES

A copper nanoparticle is a copper-based molecule with a | to 100 nm size assortment. In addition, the same way as other
different types of NPs, copper-based particles will be shaped through common procedures or over chemical synthesis. Cu NPs
were exceptionally compelling as a consequence of their authentic uses for example coloring reagents and also advanced
medicinal properties. Copper nanoparticles have solid synergist movement, and incredible porosity, the nanoparticles can
accomplish a greater yield with dumpier reaction time while used as substances in the synthesis of organics and organometallics
' The initiation of antimicrobial activity was done by its nearby cooperation of bacteriological layers in addition to discharged
metal particles in solutions '** As the NPs oxidize gradually in solutions, Cu* ions were discharged .when the lipid film is nearby
and that will make dangerous hydroxyl free radicals. At that point, these radicals dismantle lipids of cell films over oxidation in
the direction of deteriorating the layers. Therefore, the intracellular substances leak out of cells over the destructed layers; the
cells were never again ready to support basic biological procedures '*. After a while, every one of its adjustments within the cell
brought about to lead cell passing via free radicals.

1.3 ZINC NANOPARTICLES

ZnO NPs that have diameters across under 100 nanometers. It has huge superficial territory comparative with its size and great
synergist movement '* Zinc oxide NPs were accepted as one amongst three supreme delivered nanomaterials, alongside TiO,
NPs and SiO; NPs ' The greatest well-known utilization of zinc oxide NPs as of sunscreens. It was utilized because they reflect
bright light, however, are sufficiently little to designate straightforward towards noticeable light. In addition, they were examined
to execute hurtful microbes in wrapping '" and UltraViolet-defensive materials '®. Predominantly CuO nanoparticles devise
supposed a prodigious covenant of prominence as they frequently exhibit distinctive and significantly improved chemical, physical
and biotic belongings as related to their equivalents of the large scale '*?°In both methodologies, synthesis of NPs was depending
on using physical and chemical strategies which includes effective cost and probably risky to nature and also utilization of
poisonous and hazardous substances may liable for different organic dangers

2. METHODS
2.1  Preparation of plant extract

The extract solution was equipped by using leaves of the Chenopodium album plant '*2. The leaves of the fresh plant had been
rinsed with deionized water and finely cut into small pieces. Then the plant material was boiled with 100 mL of distilled water at
100°C, sifted by using Whatman No. | filter paper then kept at 4°C for additional experimentation.Synthesis of Bismuth oxide
nanoparticles. In the preparation of Bismuth oxide nanoparticles, samples Bi(NO3);.5H,O (0.1g) was first dissolved in enough
quantity of deionized water and mixed with 10mL of Chenopodium album plant extract solution under vigorous stirring with a
magnetic stirrer at 1000 rpm at room temperature for three hours 2. Then Iml of 10% NaOH solution was added to the
reaction mixture to adjust the pH of the reaction mixture. The collected dried crude product was maintained at 150°C for 12
hrs in the oven. The obtained powder was calcined at 500 °C for 3 hrs and then crushed into fine powder by using pestle
mortar.

2.2 Characterization studies

Bismuth oxide nanoparticles synthesized by using green chemistry technique were confirmed with the help of UV-Visible
spectrophotometer (Shimadzu) and FT- IR spectrophotometer (Shimadzu) spectrum in the range 4000-400 cm™', Powder XRD,
SEM, and EDX examination.

2.3  Blogical screening Antifungal activity

The minimal inhibitory concentration (MIC) was determined by the broth microdilution method
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3. RESULT AND DISCUSSION

3.1  Optical Characterization

The reduction of Bi** ions to Bi® NPs by aqueous leaf extract of Chenopodium album was visually observed by color variation in
the reaction mixture. The gradual color change in solution from pink to brown. This indicates that the metal chlorides were
reduced to form their respective nanoparticles.2s*’

3.2 UV-Visible Analysis Of Bi203 Nps

The UV-visible absorption peak arising from 200-400 nm denotes the development of Bi;O; NPs. In our work, the extreme
absorption peak seemed at 234 nm directs the individual SPR band for Bi,O3; NPs with lesser particle size.
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Figure 2 FT-IR Analysis of Bi203 Nps
The FT-IR  spectrum was noted in the ranges from  400-4000 cm™'. The NH group may have appeared as a result of the

manifestation of alcohol at3400 cm™'. The bands at 2800 - 3000 cm™' signify the existence of a C-H functional group of alkanes.
The peaks at 1601 and 1396 cm™ showed the incidence of C-O and C=O from the PVP moiety. The absorption band at 829 cm’
I'is a consequence of Bi—~O-Bi bonds. The strong absorption band at 442 cm™ is due to the stretching mode of Bi—O. This is in
agreement with the data reportedin reference. The absorption bands recorded at 442, 470, and 510 cm™ are attributed to
Bi,Os. FT-IR analysis confirmed the presence of functional groups in the capping agent and also the formation of Bi,O3; NPs. FT-
IR spectra of synthesized Bi,O3; NPs were represented in Figure 2. Figure 2. FT-IR spectra of Bi2O3 nanoparticle.

Element Atomic Number Weight % Atom % Weight % Error
®) 8 7.42 51.14 1.70
Bi 83 92.58 48.86 5.10
Total - 100.00 100.00 -

Table I. Elemental composition of Bi20O3 nanoparticle

3.3 Antifungal Activity

The synthesized nanoparticle 2 and Chenopodium album fresh leaf extract | were evaluated for antifungal activity against four
different fungal species. Compound 2 shows remarkable antifungal activity than compound |. Compound 2 shows high antifungal
activity in two fungal species namely C. Albicans and M. audouinii. Compound 2 with the MIC value of Ol pg/mL was highly active
than control clotrimale with the MIC value of 02 pg/mL in C. Albicans. Compound 2 with the MIC value of 02 pg/mL shows high
antifungal activity than clotrimale with the MIC value of 04 pg/mL in M. audouinii. The results were summarized in Table |.

4. CONCLUSION

Bismuth oxide nanoparticle was synthesized using fresh leaf extract of Chenopodium album.The synthesized nanoparticle was
characterized and confirmed using UV, FT- IR, XRD, and SEM analysis, the results showed that Bi;Os Nps were synthesized
properly.The in-vitro antifungal activity depicts the effective antifungal activity of Bi,O3; Nps.This concludes that further studies on
Bi»Os Nps help for drug development.
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Abstract: Laccase is a copper-containing polyphenol oxidase found in many plant species and is widely distributed in fungi
including wood-rotting fungi. As laccase act on various types of substrates, several different compounds have been used as
indicators for laccase production. Some indicators used are Guaiacol, Tannic acid 2, 2-and-bis (3- zethylbenzthiazoline-6-
sulphonic acid) (ABTS), Syringaldazine, and polymeric dyes like remazolbrilliant blue-R (RBB-R). Therefore, the present study
was undertaken on, screening of laccase-producing fungi from various environmental samples using different indicator
compounds in agar plates and methods. Qualitative assay analysis on fungi possesses the good ability for the synthesis of laccase
enzyme at pH 5.5 was studied. Laccases are multicopper enzymes that catalyze the oxidation of a wide range of phenolic and
non-phenolic aromatic compounds and participate in several applications such as bioremediation, bio pulping, textile, and food
industries. Dye degrading wood-decaying fungi Schizophyllum commune were isolated from wood and laccase production
detected by growth on PDA supplemented with 0.02% guaiacol showing laccase activity.The present study emphasizes the
isolation of efficient laccase from mushroom fungi spent and their use for azo dye degradation. The primary isolates were
isolated by enrichment culture technique using guaiacol as substrate and laccase production cycle for the isolates was studied
and found that peak production was by 72 hours. Degradation efficiency enhanced by the addition of metal ion CuSosand found
to be 73% on reactive blue and 74 % on Turquoise Blue.The fungi Schizophyllumcommune produce extracellular laccase on
culture filtrate found to be an effective dye degrading source.

Keywords: Laccase, Dye degradation, Wood-rotting fungi,zethylbenzthiazoline, guaiacol
l. INTRODUCTION
I.I  Fungal Laccase

Ascomycetous fungi showing potential to degrade lignin include Aspergillus sp., Geotrichum sp., Oxyporuslatemarginatus,
Trichodermaatroviride, Trichodermaharzianum, Trichodermalongibrachiatum. Among the Basidiomycetes species, TrametesVersicolor and
Phanerchaetechrysosporiumarenow the most worked organism for laccase synthesis because of their exceptional lignin-
degrading capacity. Examples of other laccase producers include
Pleurotusostreatus*Marasmiusquercophilus,Pleurotuspulmonarius,Ganodermaadspersum®Pycnoporuscinnabarinus and
Pycnoporussanguineus,Chaetomiumthermophilium and Phelbiaradiata, and P. floridensis * Enzyme production is an expanding field of
biotechnology. Laccase (E.C. 1.10.3.2, p-benzenedial: oxygen oxidoreductase) can catalyze the oxidation of various aromatic
compounds (particularly phenol) with the concomitant reduction of oxygen to water. The role of laccase in lignin and phenolic
compound degradations has been evaluated in a large number of biotechnological applications such as dye degradation,
bioremediation of some toxic chemical wastes, wastewater, and soil treatments, and also biosensor developments. In particular,
the ability to biodegrade various types of dyes by white-rot fungi has proven to be effective.

1.2 Reactive Dyes

Reactive dyes form a new chemical compound when they come into contact with a fiber molecule. Reactive dyes are applied
either from a solution with high pH or from neutral solutions that are later alkalized through a separate process.Due to rapid
industrialization and urbanization, a lot of chemicals including dyes, pigments, and aromatic molecular structural compounds
were widely used in several industrial applications such as textiles, printing, pharmaceuticals, food, toys, paper.Effluent that is
released from the production process of textiles is not properly disposed of, can cause grave environmental pollution,
sometimes to levels that can threaten human health, livestock, wildlife, aquatic lives and collapse the entire ecosystem. The
presence of dyes in the effluent causes an unpleasant appearance by imparting the color and its breakdown products are toxic,
carcinogenic, and mutagenic *'®

1.3  Impacts Of Reactive Dye

Effluents from the textile industries contain reactive dye in a concentration range of 5-1500mg/L. The processing of dye-
contaminated effluents is currently a primary environmental problem *'* The biological activities also differ greatly between the
dyes and, despite the similarities of the structures; the toxicological properties cannot be generalized according to the reference
of only one chemical group®Toxicity of Bacillus velezensiscan degrade and detoxify completely the toxicity presented by the
metabolites of the azo dye Direct Red ’

1.4 Bioremediation Of Azo Dyes By Enzymes

Textile dyes are decolorized by microorganisms in two major ways, either adsorption on microbial biomass or biodegradation of
dyes by the cells or enzymes. The use of biomass is particularly useful if the effluent is highly toxic and does not support the
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growth and maintenance of microbial cells'®.
1.5 Bacterial Degradation

Work on bacterial degradation of dyes was started in the 1970s with a report on Bacillus subtilis. Azoreductase results in the
production of colorless aromatic amines which may be toxic, mutagenic, and carcinogenic to animals **°

1.6 Algal Biodegradation

Algal culture also can degrade azo dyes through azoreductase. Chlorella and Oscillatoria were capable of degrading azo dyes to
aromatic amines and further to simple organic compounds. Synechocystissp and Phormidiumspcan remove reactive dyes such as
Reactive Red, Remazol Blue, and Reactive Black B *

1.7  Biodegradation Of Fungi

A group of fungal organisms can decolorize a wide range of dyes.The degradation of some xenobiotics by other white-rot fungi
is known to occur under non- ligninolytic conditions and would mainly be through the laccase enzyme activity '®The enzyme
system of basidiomycetes fungi is non-specific in the degradation of pollutants and even acts on mixtures of pollutants '"

Laccase has been widely used for various types of dye decolorization studies'*The major advantage of laccase is that it degrades
the dye by a non-specific free radical mechanism to form phenolic products thereby avoiding the formation of aromatic amines '
The aerobic degradation by laccase yielded products that are less toxic than the original dye'”.

Table 1.Enzymes produced by microorganisms degrade azo dye

MICROORGANISMS ENZYME DYE
Bromophenol Blue, Orange G,

Pycnoporussanuineus Laccase .
yenop Amatanth, and Malachite Green
. . Reactive Orange 16, remazol Brilliant
Not available Manganese peroxidase g
Blue R
Streptomyces krainskii - . .
ptomy Lignin Peroxidase Reactive Blue 59

. Remazol Brilliant Blue R
Pleurotusostreatus Peroxidase and Laccase

2, MATERIALS AND METHOD
2.1 Collection Of Wood Adopted Fungi

The study was initiated at the time of the rainy season during February 2021. Wood growing mushrooms with soil debris were
collected from a local tea shop and bought to the lab for further studies.

2.2 Isolation Of Fungi

| gram of the collected sample was added to 10 ml of sterile water and mixed. The suspension was serially diluted from 10~ to
10°® dilution factors. Later, 1.0 ml of each dilution was spread on the surface of the Potato Dextrose Agar (PDA) medium plate
which is containing 0.01% Chloramphenicol and incubated at 30 0C for 7 days. Fruiting bodies of mushrooms were used for the
isolation. Mycelium was isolated by aseptically moving the upper unexposed part of the basidiocarp on PDA. The plates were
incubated at 37 °C for 7 days. Distinct fungal colonies were isolated and repeatedly subcultured until pure cultures were
obtained. The cultures were maintained on PDA slants and spore morphology was identified using Lactophenol cotton blue
staining.

2.3  Laccase Screening

Laccase production was carried out by inoculation of mycelium from each strain onto PDA plates containing 0.02% Guaiacoland
Cusosas indicator compound and it was incubated at 30 °C for 7 days. The formation of reddish-brown halo in Guaiacol
supplemented plates indicated a positive laccase secretion. Fungal mat collected and lysed in phosphate buffer under sonication
and tested on Turquoise Bluedecolorization.

2.4  Qualitative Screening
Screening for laccase-positive cultures was carried out in 250 mL Erlenmeyer flasks containing 100 mL of yeast extract peptone
dextrose-copper sulphate (YPD-Cu) medium with 50 ppm of reactive blue. Selected mycelia from PDA plates were used to

inoculate the production. Flasks were sterilized at 121 °C for 15 min and incubated with shaking at 120 rpm at room
temperature. The percentage of azodye degradation was recorded as follows
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%=T-CIT X 100
2.5 Extracellular Enzyme Activity

The Laccase activity was assayed at room temperature by using |0mM Guaiacol in 100 mM sodium acetate buffer (pH 5.0).The
reaction mixture contained 3ml acetate buffer, Iml Guaiacol, and Iml enzyme source. The change in the absorbance of the
reaction mixture containing guaiacol was monitored at 470 nm for 10 mins of incubation using a UV Spectrophotometer.
Enzyme activity is measured in U/ml which is defined as the amount of enzyme catalyzing the production of one micromole of
colored product per min per ml.

2.6 Calculation

Volume activity (U/ml) = AA470nm/min X 4 x Vt x dilution factor/€ X Vs
Where,

Vt = final volume of reaction mixture (ml) = 5.0

Vs = sample volume (ml) = |

€ = extinction co-efficient of guaiacol = 6,740/M/cm

4 = derived from unit definition & principle

Sampling was done 72 h for laccase activity

3. RESULTS AND DISCUSSION

The grayish-white split gill mushroom (plate |a) was collected and the fruiting bodies were scattered or clustered on hardwood
logs and branches.The fruiting body was 1-4 cm wide and laterally attached to the substratum, stipeless or irregular to shell-
shaped (plate Ib) related to the Schizophyllum commune. The Medulla region of pileus was made up of loosely arranged hyphae
and was heteromerous. thecolony was white, the mycelial mat was purely white spreading throughout the surface of the
medium, the reverse of the plate was darkened, clamps present, hyphae thin-walled, septate, hyaline and 2 x 3.125 mm thick. S.
commune is a ubiquitous fungus growing on a variety of trees and decaying wood reported by '“The low-cost and eco-friendly
nature of biological methods using Fungal strains like Rhizopusarrhizus, Aspergillusniger, RhizopusoryzaePleurotusFlorida, and
Rhizoctoniasolanihas already been reported in dye degradation. Among the various fungal strains, white-rot fungi (WRF) have
been reported as the most effective fungi in the dye decolorization process.The potent fungal strain for laccase production was
screened on 0.06% guaiacol containing PDA medium (plate 2).the fungal isolates were screened for laccase production on PDA
medium supplemented with 0.02% guaiacol as substrates developed reddish brown zones in the medium due to oxidative
polymerization of guaiacol, which marked the presence of laccase.A control run without any fungal inoculation showed no
decolorization. The white-rot fungus is the most common laccase producer among all fungi'* The crude laccase extracted from
fungal cell lysate to decolorize Turquoise Blue showed 33-74% decolorization (plate 3) between 250-1000uL by 36h (tablel).

Tablel. The activity of crude fungal cell lysate on

The volume of cell lysate pL % of decolorization
250 33
500 48
750 62
1000 74

Table 2.Reactive blue degradation

S.NO Medium % 48 h % 712h Assay
| Fungi + guaiacol +CUSO, 40 73 63.42U/mL
2 Fungi 25 51 52.88 U/mL

Fig l.isolation of wood-decaying fungi

54



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

Fig 2. Preliminary lactase screening

[y

(100-2250-750-1000pL)
Plate 4.Reactive blue degradation

24 h 48h 72h

Without CuSO, With CuSO,

Plate 5.Laccase assay of culture filtrate of fungi
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The laccase enzyme production both for mushroom spent samples and was tested using guaiacol and cuso4 as substrate and its
degradation on reactive blue was noted (table 2). It was found that these samples didn't show any effective degradation of
reactive blue when used alone at 48 and 72 h(51%). but the addition of copper sulfate and guaiacol the percentage of
decolorization was 73%(plate 4).The medium with copper sulphate and guaiacol showed complete degradation of all the azo
dyes with variation in time (Figure). The result was found to be significant when guaiacolwaslaccase substrate, where reactive
blue was completely degraded by fungi.Laccase activity in the medium reached a maximum on the 3rd day. The enzyme assay
(plate 5) reveals activity was 63.42 U/mL at pH 5.8 with inducer (guaiacol) and was 52.88 U/mL at pH 6.5 without inducer at
room temperature.
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Abstract: In the present work, synthesize copper oxide nanoparticles by using the fresh leaf of Chenopodium album have been
investigated. The synthesized nanoparticles characterized using various characterization technique, and effectively utilized for the
in-vitro antibacterial activity. CuO nanoparticles are of considerable technical importance. Non-toxicity, thermal consistency, high
functional surface area, and the simplicity of processing allowed this commodity for greater usage. There are also special
properties, for example, CuO nanostructures have amazing photoconductive and photochemical properties with can to the
nanoscale range. CuO NPs (2) were checked against two gram-negative bacteria (Escherichia coli, Pseudomonas aeruginosa along
with two gram-positive bacteria Staphylococcus aureus and Bacillus cereus). The elemental composition of the synthesized CuO
NPs was confirmed by EDX analysis. The weight percentage of Copper and Oxygen atoms were 71.10 and 28.90 respectively. All
the diffraction peaks are in good agreement with the standard pattern for the pure monoclinic phase of copper-oxide
nanoparticles. There is no impurity peaks were observed. The intense peaks indicate the highly crystalline nature of the formed
nanoparticles.

Keywords: Chenopodium album,copper oxide nanoparticles, EDX, SEM mapping, XRD analysis, Anti bacterial activity.
. INTRODUCTION

The main reason NPs have deemed an option to antibiotics is that in certain situations NPs can effectively avoid microbial drug
resistance. The rampant use of antibiotics has led to numerous public health hazards, such as superbugs that do not respond to
any existing drug and epidemics against which medicine does not have any defense '. Significant in combating drug resistance is
the search for new, effective bactericidal materials and NPs have been established as a promising approach to solving this
problem. In certain situations, however, NPs may also facilitate the evolution of bacterial resistance. We address the positive
and negative aspects of the interactions between NPs and drug-resistant bacteria in this portion. ' The effects of NPs on
microbial resistance As a new line of defense against microbial resistance and MDR, increasing numbers of NP variants and NP-
based materials have been utilized. Various types of NPs have different mechanisms to counter microbial resistance. The section
"Antibacterial Mechanisms of NPs" presents various antibacterial mechanisms of NPs according to the metabolic process
involved. One of the agreed associations between nanomaterials and antibacterial activity is as follows: "Nanomaterials are
highly promising as antibacterial complements to antibiotics and are gaining considerable interest as they could fill the gaps
where antibiotics frequently struggle. >* "However, nanomaterials as a strong carrier will supplement and endorse conventional
antibiotics.” This section focuses on the distinct features and complementary advantages of using NPs/nanotechnologies as
antibacterial agents compared to traditional antibiotics, which can be summarized as follows: |) overcoming existing antibiotic
resistance mechanisms listed in the section 'Antibacterial activity of NPs' including disruption of bacterial membranes and
hindrance of Supervising the current processes of antibiotic resistance®?, 2) combatting microbes using multiple mechanisms
simultaneously *'°, and 3) acting as good carriers of antibiotics. Overcoming the existing antibiotic resistance mechanisms. Most
types of NPs can overcome at least one of the common mechanisms of resistance mentioned in the section "Antibacterial
activity of NPs" (including disruption of bacterial membranes and impediment to biofilm formation). These effects are the result
of the NPs bactericidal mode, which is based on their particular physicochemical properties. Unlike typical antibiotics, the
measurements of NPs are common, 100 nm. Their unusually small scale contributes to novel properties, such as improved cell
activity due to a higher area-to-mass ratio and flexible and controllable application'''*. The processes by which NPs disrupt
bacterial membranes are defined in detail in the section on "Antibacterial cycle of NPs;" alternatively, this section considers the
interaction of NPs with cell barriers (including cell walls and membranes) and the synthesis of bacterial proteins. Because of its
strongly conserved existence, the bacterial cell membrane is hard to modify with only a few genetic changes, which also
decreases the probability of bacterial drug resistance. Biofilm formation hindrance is an important mechanism in addition to
disrupting bacterial membranes, as biofilms play an important role in the development of bacterial resistance The unique
composition and structure of bacterial biofilms provide the embedded microorganisms with shelter or protection, helping them
escape most antibiotics. Furthermore, bacterial biofilms are "a breeding place" for regular mutations of tolerance and the
communication and modification between specific bacterial cells with such mutations '*. Studies have shown that many NPs,
including Au-based NPs , Ag-based NPs, Mg-based NPs '¢, NO NPs '8, ZnO NPs 7, CuO NPs '°, Fe;O4 NPs, and YF NPs, can
prevent or overcome the formation of biofilms. Greater biofilm prevention is achieved through a smaller size and a higher
surface area-to-mass ratio, and the particle shape of NPs also has a remarkable effect on biofilm destruction (e.g., NPs with a
rod-like shape are more effective than NPs with a spherical shape). Cupric Oxide (CuO) CuO is one of copper's primary oxide
and higher oxide. It is an antiferroelectric p-type semiconductor with a gap of about 1.4 eV in the narrow band. CuO has a unit
cell and is monoclinic. It is highly insoluble and thermally stable oxide, and very suitable for applications in glass, optics, and
ceramic. CuO is used as a flux for CA metallurgy, as an optical polishing agent for glass, as a dye, and in galvanic electrodes.
Since the starting material is low cost and easy accessibility, the preparation methods are inexpensive '°, CuO has gained
interest.
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I.I  Properties Of Cupric Oxide

Table 1. Some basic properties of Cupric oxide at room temperature

Chemical Name Copper (1) Oxide
Other names Cupric oxide
Chemical Formula CuO
Molecular Weight 79.545 g/mol
Appearance black to brown powder
Density 6.31 g/lem?
Melting point 1,326 °C
Boiling point 2000°C
- Insoluble in water, soluble in ammonium
Solubility . : .
chloride, potassium cyanide
Refractive Index 2.63

1.2 Cupric Oxide Nps

Because of their broad variety of possible applications such as high-temperature superconductors, gas sensors giant
magnetic resistance materials, solar energy transformation and preparation of organic-inorganic nanostructure composites,
glucose sensors, field emission sensors, heterogeneous catalysts, and lithium-based nanoparticles, CuO nanoparticles are
of considerable technical importance. Non-toxicity, thermal consistency, high functional surface area, and the simplicity of
processing allowed this commodity for greater usage. There are also special properties, for example, CuO nanostructures
have amazing photoconductive and photochemical properties with can to the nanoscale range. A variety of morphologies
such as nanowires, nanoneedles, nano leaves, nanorods, nanoribbons, CuO nanostructures nanotube arrays have been
designed utilizing various techniques. There are many routes required to produce CuO NPs, including chemical bath
process, sol-gel method, gas-phase oxidation, micro-emulsion, sonochemical, microwave irradiation, alkoxide-based path,
solid-state room temperature reaction system, electrochemical methods, precipitation-pyrolysis '2

2. MATERIAL AND METHOD
2.1 Chemicals

All materials were purchased from Nice and Loba chemicals. Solvents that were used during the reactions were of high purity
and were used without further purification.

2.2  Collection Of Plant Materials

The plant material Chenopodium album was collected from the local places of the Ariyalur area. The freshly collected whole plant
was used for the synthesis of copper oxide nanoparticles.

2.3  Preparation Of Plant Extract

The extract solution was equipped by using leaves of the Chenopodium album plant. The leaves of the fresh plant had been rinsed
with deionized water and finely cut into small pieces. Then the plant material was boiled with 100 mL of distilled water at 100°C,
filtered by using Whatman No. | filter paper, and stored at 4°C for further experimentation®®?'.

2.4  Synthesis Of Copper Oxide Nanoparticles

In the preparation of Copper Oxide nanoparticles, samples Cu(NO3),.3H,O

(0.1g) was first dissolved in enough quantity of deionized water and mixed with 10mL of Chenopodium album plant extract
solution under vigorous stirring with a magnetic stirrer at 1000 rpm at room temperature for 3hr. Then Iml of 10% NaOH
solution was added to the reaction mixture to adjust the pH of the reaction mixture. The precipitated solid was filtered and
dried. The crude product was maintained at 150°C for 12 hrs in the oven. The obtained powder was calcined at 500 °C for 3
hrs and then crushed into fine powder by using pestle mortar.??

2.5 Characterization Studies

Copper oxide nanoparticles synthesized by using green chemistry technique were confirmed with the help of UV-Visible
spectrophotometer (Shimadzu) and FTIR spectrophotometer (Shimadzu) spectrum in the range 4000-400 cm™', Powder XRD,
SEM, and EDX examination.

2.6 Antibacterial Activity

Antibacterial behavior of the aqueous leaf extract of Chenopodium album (1)
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CuO NPs (2) were checked against two gram-negative bacteria (Escherichia coli, Pseudomonas aeruginosa along with two gram-
positive bacteria Staphylococcus aureus and Bacillus cereus) that were preserved on the agar slants of the nutrient. The
antimicrobial behavior was performed as defined by the Institute of Clinical and Laboratory Standards. Bacterial immunity to
CuO NPs was tested using an assay to disperse the disks. Triplicates of the CuO NPs were used in sterile deionized water
dilutions of (200, 100, 50, 25, and 12.5). Initially, the isolates were incubated at 4°C for |5min, and then overnight at 37°C. Good
test outcomes were graded when an inhibition zone was found across the well after the incubation time then a digital vernier
caliper was used to calculate the inhibition zone diameter '*'°.

2.7  Minimum Inhibitory Concentration (MIC) Determination

The bacterial isolates, which were used to prepare 0.5 McFarland, were incubated at 37°C overnight. A minimum of 10ml tube
nutrient broth medium was prepared and each sample was inoculated aseptically with Iml of the respective bacterial suspension
(approximately 108 CFU / mL). Five dilutions of aqueous leaf extract of Chenopodium album (1) CuO NPs (2) (200, 100, 50, 25,
and 12.5) were prepared in sterile deionized water and negative control (without CuO NPs) was used. Tests for each isolate
were performed in triplicates. The inoculated sets were overnight incubated to 37°C. The apparent turbidity in each tube was
examined during the incubation time. Of the measured strain, the lowest concentration without turbidity is defined as the MIC.
Tubes showed no turbidity on nutrient agar plates cultivated and incubated overnight at 37°C.

3. RESULTS AND DISCUSSION

The Chenopodium album plant was collected around Ariyalur and was identified using the Flora of the presidency of Madras and the
fresh plant extract plays a key role in copper oxide nanoparticle synthesis.

EDX Analysis of CuO nanoparticle '*'?

The elemental composition of the synthesized CuO NPs was confirmed by EDX analysis. The manifestation of copper and
oxygen peaks in the EDX spectra confirmed that the synthesized material was CuO NPs (Figure 5). The weight percentage of
Copper and Oxygen atoms were 71.10 and 28.90 respectively. The further peaks extant in the spectra may be as a result of the

existence of bioorganic or impurities in the solution. The elemental composition of CuO nanoparticles was represented in Table
2.
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Figure 5. EDX spectra of CuO nanoparticle. Figure 6. XRD spectra of CuO nanoparticle

Table 2. Elemental composition of CuO nanoparticle

Element NA:?nnl::r Weight % o
(@] 8 28.90 0.7
Cu 30 71.10 0.7

Total - 100 R

3.1  Xrd Analysis

The XRD pattern of aqueous leaf extract of Chenopodium album derived CuO NPs were represented in Figure 6. The diffraction
peaks at 20 = 32.4°, 35.5°, 38.7°, 46.1°, 48.8°, 53.6°, 58.4°, 61.6°, 66.2°, 68.0°, 72.4° and 75.2° were respectively indexed to
(110), (111, (111), (112), (202), (020), (202), (113), (310), (220), (311) and (310) planes of monoclinic structure of CuO NPs.
The obtained diffraction peaks were matched with standard CuO NPs. All the diffraction peaks are in good agreement with the
standard pattern for the pure monoclinic phase of copper-oxide nanoparticles JCPDS No. 80-0076). There is no impurity peaks
were observed. The intense peaks indicate the highly crystalline nature of the formed nanoparticles. From the observed main
diffracted peak, the average crystalline size can be calculated using the Scherer equation,
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A D(hkl)
" BcosO

Where Dy is the average crystalline size, k is shaped constant (0.89), A is the wavelength of the incident x-ray (Cuka source, A
= 0.15405 nm), B is the full width half maximum (FWHM), O is the incident angle of x-ray. The average crystallite size of the
synthesized CuO nanoparticles was 12.45 nm.

3.2 In Vitro Antibacterial Activity

The in vitro antibacterial activity was screened against two Gram-negative bacteria namely, E. coli, P. aeruginosa, and two Gram-
positive bacteria namely, S. aureus, B. cereus using ciprofloxacin as a standard drug. Minimum inhibitory concentration (MIC)
values were determined using the standard agar method. MIC values of the aqueous leaf extract of Chenopodium album (1) and
synthesized CuO nanoparticle (2) were presented in Table 3. The synthesized CuO nanoparticle shows remarkable
antibacterial activity than aqueous leaf extract of Chenopodium album (I). CuO nanoparticle 2 shows high antibacterial activity
with the MIC value of 23.10 ug/mL than control ciprofloxacin with the MIC value of 25.00 pg/mL in E. coli. CuO nanoparticle 2
shows high antibacterial activity with the MIC value of 28.63 ug/mL than control ciprofloxacin with the MIC value of 50.00 pg/mL
in B. cereus. CuO nanoparticle 2 displayed moderate activity in bacterial cultures P. aeruginosa and S. aureus with the MIC value of
36 and 28 pg/mL than standard ciprofloxacin Interestingly, The synthesized CuO nanoparticle (2) shows remarkable antibacterial
activity than control Ciprofloxacin in both pathogens E. coli and B. cereus respectively.'*?2

Table 2. Antibacterial activity of aqueous leaf extract of Chenopodium album (1) and synthesized CuO nanoparticle

(2
MIC pg/mL
Comp.No. E. coli P. aeruginosa S. aureus B. cereus
I 30.56% 1.18 42+ 0.64 34+ |46 38.23 £2.68
2 23.10+ 0.56 36+ 1.28 28+ 0.32 28.63+ 1.34
Ciprofloxacin 25.00+ 0.95 30+ 0.0 20+ 0.0 50.00% 1.75

*Value were the means of three replicates £ SD.
4. CONCLUSION

In conclusion, the copper oxide nanoparticle was synthesized using fresh leaf extract of Chenopodium album. The synthesized
nanoparticle was characterized and confirmed using UV-Visible, FT-IR, XRD, FE-SEM, EDX, and SEM mapping analysis, the
results showed that CuO Nps were synthesized properly. The in-vitro antibacterial assay depicts the effective antibacterial
activity of CuO Nps. This concludes that further studies on CuO Nps help fordrug development.
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Abstract: The microorganisms are used to convert toxic heavy metals into less harmful ones. Microbes play a significant role in
the bioremediation of heavy metal contaminated soil and wastewater. Bio-absorption, a passive cation bonding process by dead
or living organisms, represents the least costly way to remove toxic heavy metals from industrial wastewater. The ability of
microorganisms to remove metal ions in solution has been extensively studied; In particular, live and dead fungi have been
recognized as a promising class of low-cost adsorbents for the removal of heavy metal ions.In this study, isolates were used to
classify Cr (VI) and Ni (ll) biocommunications to evaluate their application for the removal of heavy metals from industrial
wastewater.This article aims to review and compare dead and living fungal biosynthesis methods for extracting heavy metal from
polluted environments and examine the factors affecting heavy metal removal and biosorption methods for removing metal by
various fungal organisms.

Keywords: Heavymetal ion,Chromium,Deadfungi,Ni(ll).
1. INTRODUCTION

Global population growth and industrial growth have led to the pollution of the marine environment by metals over the past
three decades'.Disposal of sewage and industrial effluents causes a serious pollution problem to water bodies and agriculture
lands.The industrial activities of the last century resulted in a large increase in the human release of heavy metals?.
Chromium,Mercury,cadmium, lead and arsenic are the most popular heavy metals that cause human poisoning'. Water bodies
and agricultural lands are polluted by disposal of sewage and industrial effluents®. The increasing requirement of leather and its
products led to the establishment of a large Commercial tanning industry due to the growth of the population. Chromium is
considered to be toxic to living organisms amongst heavy metals®. Biologically non-essential systems such as higher levels of
heavy metals, highly acidic pH, and low levels of nutrients can cause toxicity in the soil for the growth of
vegetation®.Environmental pollution due to chromium and its compounds is widespread because of wide applications in
industries®. The higher level of metal (iron, nickel, chromium, zinc, cadmium, manganese, and copper) that are present in the
treated tannery wastewater will contaminate the agricultural soil. It causes serious health hazards when the coops and
vegetables are consumed by the consumer’. With these wastes, especially in the case of clay, the properties of the soil are
altered®. Wastes from raw tanneries contain components of chromium and sulfide. Effluents from raw hide processing tanneries
contain components of chromium and sulphides in most cases with a major proportion of dyes. Majority of tanneries worldwide
use chromium (Cr Ill and Cr IV), which are highly toxic and poses a serious threat to the environment upon improper disposal
of their waste water. Even at low concentrations, these salts have a toxic effect on the food chain of fish and inhibits
photosynthesis of aquatic plants’. Most tanneries around the world use chromium (Cr lll and Cr IV), which are highly toxic and
pose a serious threat to the environment due to improper disposal of their wastewater. Even at low concentrations, these salts
have a toxic effect on the food chain of fish and aquatic plants photosynthesis inhibit ®°. These metal ions are environmentally
sustainable and non-degradable. Accumulation of heavy metals is the result of the removal of concentrated metal waste by
industries'®. As a result of the these problems, there is a growing interest in metal-microbial interactions by various scholars and
scientists to find suitable methods for dealing with and stabilizing heavy metals in water, soil and waste''. These contaminants
have been used for a variety of purposes, including chemical precipitation, filtration, ion exchange, reverse osmosis, evaporation,
membrane technology, carbon sequestration, precipitation, sewage freezing, selation, redox and electrochemical treatment '3,

To overcome those limitations, biologic methods are highly recommended because they are environmentally friendly, fast and
inexpensive'®. The large amounts of wastewater can treat with low biomass concentration and short time. This is the other
advantages of a biological system'®. The chromium concentration of plants that are grown in the area of treated tannery effluent
was determined and it was found to be a high concentration of chromium'é. Chromium in this form is hard, stable and resistant
to chemical changes such as oxidation or rust. Steel mixed with chromium is harder and brittle than steel and more
stainless.Metals in other environmental pollutants may also occur naturally and be present in the environment. Therefore,
human exposure to metals is ineluctable, and some studies reported common differences in the toxicity of metals'”
18 Carcinogenic metals are arsenic, cadmium and chromium disrupt DNA synthesis and repair'?. The toxicity of heavy metal is
dose dependent. Overweening exposure leads to severe effects in animals and humans, leading to enhanced DNA damage and
neuropsychiatric disorders?. Biosorption is the process of cation binding from industrial waste water by dead , living microbial
biomass, stands for potentially cost- effective method of removing toxic heavy metals from industrial waste waters. Inactive
microbial biomass frequently possess a higher relationship for metal ions compared with living biomass probably due to the
absence of competitive protons synthesized during metabolism?'. Dead fungal cells sequester metals through chemical functional
groups of the material respect the cell and especially the cell wall which constitutes a huge level of the cellular dry weight. Fungal
cell surfaces can be considered as a mosaic of various functional groups where arrangement edifices with metals can be form.
Among these group are carboxyle (- COOH), amide (- NH?), thiol (- SH), phosphate (PO* 3-), and hydroxide (- OH)*. Heavy
metal accumulations in vital human organs via the consumption of crops after the discharge of tannery effluents for irrigation
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purpose. This results into various degrees of illnesses on acute and chronic exposure, such as cancer, kidneyfailure, skin
problems and cholera?®. The most hazardous environmental pollutants are toxic heavy metals like Cr, Zn, Pb, Cu and Cd are
mostly absorbed and get accumulated in various plant part as free metals, which may adversely affect the plant growth and
metabolism. Chromium cause major diseases in cattle and human. Nickel cause cancer in human and cattle?*.

I.I  Dead And Live Fungi

Biosorption of heavy metals These pollutants are introduced into the aquatic systems significantly as a result of various industrial
operations®. Fungal cell walls and their components play an important role in cell absorption and also take up suspended metal
particles and colloids.Dead fungal cells sequester metals through chemical functional groups of the material comprising the cell
and particularly the cell wall which constitutes a large percentage of the cellular dry weight?2. Fungal cell surfaces can be
regarded as a mosaic of different functional groups where coordinations complexes with metals can be form. Among these
group are carboxyle (-COOH), amide (-NH,), thiol (- SH), phosphate (PO+*), and hydroxide (-OH). One of the main benefits of
biosorption is considered to be the inhibition of metal accumulation by growth, or nutrient or excreted metabolism, disrupting
the growth of biology from its function into a metal-absorbing substance?. Interaction of heavy metal with white-rot fungi
require trace amounts of essential heavy metals such as Cd, Mn or Zn for their growth, but these metals are toxic when present
in excess. Fungi are a large and diverse group of eukaryotic microorganisms, of which three groups are of major practical
importance, including mold, yeast, and fungi®’. Their cell membrane is made up of thin, double-layered lipids, mainly
phospholipids and sterols (about 40% of the membrane content) and protein molecules (approximately 60%)?'.

1.2 Metal Uptake By Dead Biomass

Different authors define biosorption in different terms. The passive extraction of metal ions from a liquid solution by a dead /
inactive organism. Studies show that biosynthesis is the activity of living and dead organisms to extract metal ions from aqueous
solution. The main dry weight of the fungal cell wall is 80% to 90% of a mixture of polysaccharides, proteins and lipids such as
glucans, citrine, mannans and phosphomannan?, First, the metal ions in solution are bonded to the cell wall of the biosorbents
because the cell wall is the primary component that interacts with the metal ions. The site from which the metal is removed
from the detected solution is classified as extra-cell accumulation / precipitation, intracellular accumulation and cell surface
absorption / precipitation. A method used to kill stem cells) has been shown to increase the metal uptake of dead cell fungi
rather than dry cells. Method of Heavy metal cell surface absorption by Dead organism physical absorption, lon exchange,
electrical reactions and metal lon Complex. Fungi have the ability to secrete extensive extracellular enzymes into their growth
environment or growth medium. It lead to the potential to grow on a wider carbon source’. Fungi have a high ion transfer ability
within their cell walls. Microorganisms are play a key role in biodegradable of heavy metals from polluted soil and sewage, but
when exposed to high concentrations of heavy metals, it can be detrimental to their growth and function®.

1.3  Live Biomass Metal Uptake

The living cell cell wall is negatively charged due to myths formed from functional groups that are easily attached to the metal
ions available in solution?. In the case of the second step process, the metabolic effect leads to the transport of metal ions
across the cell membrane after cell cell surface interaction. Contaminants can travel through the cell membrane to the cell and
accumulate endogenous and cell metabolic cycles®®.

2, CONCLUSION

The use of fungal biomaterials to remove heavy metals and / or to recover economically valuable metals from waste water is
attractive in industrial waste water treatment. The heavy metal removal process has many attractive features including relatively
wide temperature and removal of metal ion above pH. This is mainly due to the characteristic of the fungal cell wall with
polysaccharides, proteins and large functional groups that can interact with heavy metals by large chemical forces.Furthermore,
fungi have a number of mechanisms (body absorption, absorption, precipitation, complex formation, bioammunization,
biomineralization and biotransformation) and anonymous functional molecules for the removal of heavy metal ions, and are
therefore considered reliable biosynthesizers. The use of genetically modified strains for specific industrial applications will
become one of the major subjects of biosorption engineering in the future to produce economically attractive similar s sorbent
products.
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Abstract: Recent development in nanoscience and nanotechnology has contributed to the wide applications of metal and metal
oxides nanoparticles in several field of sciences, research institutes and industries. Among all metal oxides, copper oxide
nanoparticles (CuONPs) regained more attention due to.their distinctive properties and applications. The high cost of reagents,
equipment and environmental hazards associated with the physical and chemical methods of synthesizing CuONPs has been a
major setback. In order to puffer solution to the aforementioned challenges by reducing environmental pollution and production
of cheaper nanoparticles with good properties and efficiency, this review focus on collection of comprehensive information from
recent developments in the synthesis, characterization and applications from previous scientific findings on biological method of
synthesizing CuONPs due to the acclaimed advantages of been cheap, environmentally friendly, convenient and possibility of
been scale up in into large scale production reported by numerous researchers. Our finding also support the synthesis of
CuONPs from plant sources due to relative abundance of plants for the production of reducing and stabilizing agents required
for CuONPs synthesis, potential efficiency of plant biomolecules in enhancing the toxicity effect of CUONPs against microbes,
prevention of environmental pollution due of nontoxic chemicals and degradation effectiveness of CuONPs synthesized from
plant sources. Furthermore, this study provides useful information on the rapid synthesis of CuUONPs with desired properties
from plant extracts.To synthesize copperoxide nanoparticle by using fresh leaf of Chenopodium album.To characterize the
synthesized copperoxide nanoparticle. To evaluate the in-vitro antibacterial activity using synthesized nanoparticles.

Keywords: copper oxide nanoparticle,FT-IR,UV spectra, Chenopodium album, in-vitro antibacterial
l. INTRODUCTION

Bacterial infections constitute a significant cause of recurrent infections and death. Because of its cost-effectiveness and
successful efficacy, antibiotics have become the favored therapeutic tool for bacterial infections.'”? However, several studies have
provided direct evidence that widespread antibiotic use has resulted in multidrug-resistant bacterial strains emerging. In reality,
super bacteria, which are immune to almost all antibiotics, have evolved recently due to antibiotic misuse.3-*Studies have shown
that these bacteria carry a gene called NDM-Iwhich is superresistance. The major antibiotic groups currently in use have three
bacterial targets: synthesis of the cell wall, translation machinery, and machinery for DNA replication. Unfortunately, against
each of those modes of action, bacterial resistancemaydevelop®*®. Resistance mechanisms include expression of enzymes that
modify or degrade antibiotics such as [(3-lactamases and aminoglycosides modification of cell compounds such as vancomycin
resistance cell wall and tetracycline resistance ribosomes and expression of efflux pumps that provide simultaneous antibiotic
resistance.”®Most antibiotic resistance pathways are inaccessible to nanoparticles (NPs) because the mode of action of NPs is
direct contact with the bacterial cell wall, without the need to enter the cell; this increases the possibility that NPs would be less
vulnerable to fostering bacterial resistance than antibiotics. Hence the focus was on new and exciting NP-based materials with
antibacterial activity.”'® Most bacteria exist as a biofilm, which often contains various species interacting with each other and
their environment. Biofilms are basically microbial aggregates which depend on a solid surface and extracellular items, such as
extracellular polymeric substances (EPSs) .Bacteria move onto the surface reversibly but the expression of EPSs makes the
attachment irreversible. Once the bacteria are settled, the bacterial flagellum synthesis is inhibited, and the bacteria rapidly
multiply, resulting in a mature biofilm being developed'''2The bacteria are stuck together at this point, creating a barrier that
can withstand antibiotics and provide a source for chronic systemic infections. Biofilms thus represent a serious threat to health
.. In addition, Biofilm bacteria can produce superantigens to evade the immune system.'*'*Bacterial infections therefore remain a
major issue despite the abundance of antimicrobial drugs and other modern antibacterial agents. Due to their inherent
resistance to both antimicrobial agents and host defenses, chronic infections linked to planktonic bacteria and biofilms are always
hard to cure. Biofilms in particular are less restrained by antibacterial agents than those of the respective planktonic bacteria

2. MATERIAL AND METHODS

2.1 Chemicals

All materials were purchased from Nice and Loba chemicals. Solvents that were used during the reactions were of high purity
and used without further purification.

2.2  Collection Of Plant Materials

The plant material Chenopodium album was collected from the local places of Ariyalur area. Freshly collected whole plants were
used for the synthesis of copper oxide nanoparticles.
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2.3  Preparation Of Plant Extract

The extract solution was equipped by using leaves of Chenopodium album plant. The leaves of fresh plant that had been rinsed
with deionized water and finely cut into small pieces. Then the plant material was boiled with 100 mL of distilled water at 100°C,
filtered by using whatmaNo. | filter paper and stored at 4°C for further experimentation.

2.4  Synthesis Of Copper Oxide Nanoparticles

In the preparation of Copper Oxide nanoparticles, samples Cu(NO3),.3H,O

(0.1g) was first dissolved in enough quantity of deionized water and mixed with 10mL of Chenopodium album plant extract
solution under vigorous stirring with a magnetic stirrer at 1000 rpm at room temperature for 3hr. Then Iml of 10% NaOH
solution was added to the reaction mixture to adjust the pH of the reaction mixture.

The precipitated solid was filtered and dried. The crude product was maintained at 150°Cfor 12 hrs in the oven. The obtained
powder was calcined at 500 °Cfor 3 hrs and then crushed into fine powder by using pestle mortar.

2.5 Characterization Studies

Copper oxide nanoparticles synthesized by using green chemistry techniques were confirmed with the help of UV-Visible
spectrophotometer (Shimadzu) and FTIR spectrophotometer (Shimadzu) spectrum in the range 4000-400 cm™

2.6 Antibacterial Activity

Antibacterial behavior of the aqueous leaf extract of Chenopodium album (1)

CuO NPs (2) was checked against two gram negative bacteria (Escherichia coli, Pseudomonas aeruginosa along with two gram
positive bacteria Staphylococcus aureus and Bacillus cereus) that were preserved on the agar slants of the nutrient. The
antimicrobial behaviour was performed as defined by Institute of Clinical and Laboratory Standards . Bacterial immunity to CuO
NPs was tested using an assay to disperse the disks. Triplicates of the CuO NPs were used in sterile deionized water dilutions of
(200, 100, 50, 25, and 12.5). Initially, the isolates were incubated at 4°C for |5min, and then overnight at 37°C. Good test
outcomes were graded when an inhibition zone was found across the well after the incubation time then a digital verniercaliper
was used to calculate the inhibition zone diameter .

2.7  Minimum Inhibitory Concentration (MIC) Determination

The bacterial isolates, which were used to prepare 0.5 McFarland, were incubated at 370C overnight. A minimum of 10ml tube
nutrient broth medium was prepared and each sample was inoculated aseptically with Iml of the respective bacterial suspension
(approximately 108 CFU / mL). Five dilutions of aqueous leaf extract of Chenopodium album (1) CuO NPs (2) (200, 100, 50, 25
and 12.5) were prepared in sterile deionized water and a negative control (without CuO NPs) was used. Tests for each isolate
were performed in triplicates. The inoculated sets were overnight incubated to 37°C. The apparent turbidity in each tube was
examined during the incubation time. Of the measured strain the lowest concentration without turbidity is defined as the MIC.
Tubes showed no turbidity on nutrient agar plates cultivated and incubated overnight at 37°C.

3. RESULTS AND DISCUSSION

The Chenopodium album plant was collected around Ariyalur and was identified using the Flora of presidency of Madras and the
fresh plant extract plays a key role in copper oxide nanoparticle synthesis.'*'%.

3.1 Optical Characterization

The reduction of Cu?* ions to Cu® NPs by aqueous leaf extract of Chenopodium album was visually observed by color variation in
the reaction mixture. The gradual color change in solution from light green to sky blue. This indicates that the metal nitrates
were reduced to form its respective nanoparticles. '7"'8.,

3.2 Uv-Visible Spectroscopy

The UV-visible absorption peak arises from 300-380 nm denote the development of CuO NPs. In our study, the extreme

absorption peak seemed at 365 nm to direct the individual SPR band for CuO NPs with lesser particle size. Figure | displays
UV-vis spectra of CuO NPs synthesized by greener protocol '*2*
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Figure I UV - Visible spectra of CuO nanoparticle.

3.3  FT-IR Analysis Of Metal Oxide Nanoparticles Synthesized By Using Aqueous Leaf Extract Of Chenopodium
Album.

The FT-IR spectrum noted in the ranges from 400-4000 cm™. A wide peak at 3428.7]1 cm™ agrees to the O-H group which
appeared as a result of the manifestation of Hydroxyl moiety 131 . The bands at 2800 - 3000 cm' signify the existence of C-H
functional group of alkanes 130 . The peaks (1626.66 cm™') showed the incidence of carbonyl moiety (C=O) which confirms the
leaf extract having enzymes or proteins 129.. The band at 516.34 cm™ approves the existence of Cu-O vibrations 131 . FT-IR
analysis confirmed the presence of functional groups in the capping agent and also the formation of CuO NPs. FT-IR spectra of
green synthesized CuO NPs wasrepresentedin Figure 2.
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Figure 2.FT-IR spectra of CuO nanoparticle.

4. CONCLUSION

The copper oxide nanoparticle was synthesized using fresh leaf extract of Chenopodium album. The synthesized nanoparticle was
characterized and confirmed using UV-Visible  FT-IR, mapping is, the results showed that CuONps were synthesized
properly.This concludes that the further studies on CuONps helps for drug development.
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Abstract: An eco-friendly green mediated synthesis of inorganic nanoparticles is a fast growing research in the limb of
nanotechnology. This study reports the synthesis of silver Nanoparticles by using Glycyrrhizaglabraleaf extract. Visually, the
formation of silver nanoparticles was confirmed by observing the colour changes from pale yellow to dark brown colour and an
intense peak was observed in the UV- spectrophotometer at 460 nm. The possible functional groups in the plant extracts were
identified by FT-IR analysis.This novel green approach is a rapid, facile and used for large scale production of metallic
nanoparticles.

Keywords: Nanoparticle, UV, IR, NMR,Glycyrrhizaglabra
l. INTRODUCTION

Nanotechnology is a powerful new technology for taking apart and reconstructing nature at the atomic and molecular level.
Nanotechnology embodies the dream that scientists can remake the world from the atom up, using atomic level manipulation to
transform and construct a wide range of new materials, devices, living organisms and technological systems. Nanotechnology and
nanoscience involve the study of phenomena and materials, and the manipulation of structures, devices and systems that exist at
the nanoscale, <100 nanometers (nm) in size. To put 100nm in context: a strand of DNA is 2.5nm wide, a protein molecule is
5nm, a red blood cell 7,000 nm and a human hair is 80, 000 nm wide. The properties of nanoparticles are not governed by the
same physical laws as larger particles, but by quantum mechanics'?. “Nanotechnology is the creation of functional materials,
devices and systems through control of matter on the nanometer length scale (1-100 nanometers), and exploitation of novel
phenomena and properties like physical, chemical, biological, mechanical, electrical. at that length scale.” ** . Nanoparticles are
small clusters of atoms about | to 100 nanometers long. 'Nano' derives from the Greek word "nanos", which means dwarf or
extremely small. It can be used as a prefix for any unit like a second or a liter to mean a billionth of that unit. A nanosecond is a
billionth of a second. A nanoliter is a billionth of a liter. And therefore a nanometer is a billionth of a meter or 10° m. A
nanoparticle (or nanopowder or nanocluster or nanocrystal) is a microscopic particle with at least one dimension less than
100nm, due to a wide variety of potential applications in biomedical, optical, and electric fields. Nanoparticles are of great
scientific interest as they are effectively a bridge between bulk materials and atomic or molecular structures®®.

2. MATERIALS AND METHODS

Homogenate was prepared by weighing 20grams of fresh leaves of Glycyrrhizaglabracollected from Pattukkottai. Washed
thoroughly (thrice) in distilled water and homogenized using a mortar and pestle. The homogenate was then filtered using a
sterile gauze cloth. This homogenate extract prepared was then transferred to a sterile container. Simultaneously, the extract
was evaporated to obtain dry powder. Both the extract and powder were used for the study of qualitative phytochemical

analysis™'°.

2.1  Preparation Of Silver Nitrate Solution

Commercially purchased silver nitrate (molecular weight-169.87) was used to prepare ImM concentrations. Appropriate
amount of silver nitrate was weighed and dissolved in distilled water.

2.2  Preparation Of Silver Nanoparticles

To 750 ml of each millimolar concentration of silver nitrate, 7.5 ml of the leaves of Glycyrrhizaglabraextract homogenate was
added, respectively into a clean conical flask. The conical flasks were then exposed to the sunlight (while being continuously
shaken) for the synthesis of the nanoparticles to begin. The colors of the mixture turns from green to brown when exposed to
sunlight and once it turns colorless the particles settle at the bottom of the flasks. The particles were then centrifuged (high
speed centrifuge) and the supernatant was removed. To the particles now settled at the bottom of the centrifuge tubes, about
Iml acetone was added for the removal of the moisture content from the nanoparticles. The nanoparticle suspensions were
transferred to a watch glass, air dried, collected, weighed and stored in a sterile container'''*

2.3 UV-VIS Spectra Analysis
The bioreduction of Ag* ions in solutions was monitored by measuring the UV-VIS spectrum of the reaction medium. The UV-

VIS spectral analysis of the sample was done by using U-3200 Hitachi spectrophotometer at room temperature operated at a
resolution of | nm between 200 and 800 nm ranges
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2.4  FT-IR Analysis

For FT-IR measurements, the Ag nanoparticles solution was centrifuged at 10,000 rpm for 30 min. The pellet was washed three
times with 20 ml of deionized water to get rid of the free proteins/ enzymes that are not capping the silver nanoparticles. The
samples were dried and grinded with KBr pellets and analyzed on a Shimadzu FT-IR Affinityl model in the diffuse reflectance
mode operating at a resolution of 4 cm™

2.5 Fourier-Transform Spectrometers

The Michelson interferometer Radiation leaves the source and is split. Half is reflected to a stationary mirror and then back to
the splitter. This radiation has travelled a fixed distance. The other half of the radiation from the source passes through the
splitter and is reflected back by a movable mirror. Therefore, the path length of this beam is variable. The two reflected beams
recombine at the splitter, and they interfere (e.g. for any one wavelength, interference will be constructive if the difference in
path lengths is an exact multiple of the wavelength. If the difference in path lengths is half the wavelength then destructive
interference will result). If the movable mirror moves away from the beam splitter at a constant speed, radiation reaching the
detector goes through a steady sequence of maxima and minima as the interference alternates between constructive and
destructive phases'*'é. If monochromatic IR radiation of frequency, f (ir) enters the interferometer, then the output frequency,
fm can be found by;

i - Y # ffir)
i) i
5= 0

Where v is the speed of mirror travel in mm/s. Because all wavelengths emitted by the source are present, the interferogram is
extremely complicated. The moving mirror must travel smoothly; a frictionless bearing is used with electromagnetic drive. The
position of the mirror is measured by a laser shining on a corner of the mirror. A simple sine wave interference pattern is
produced. Each peak indicates mirror travel of one half the wavelength of the laser. The accuracy of this measurement system
means that the IR frequency scale is accurate and precise'® In the FT-IR instrument, the sample is placed between the output of
the interferometer and the detector. The sample absorbs radiation of particular wavelengths. Therefore, the interferogram
contains the spectrum of the source minus the spectrum of the sample. An interferogram of a reference (sample cell and
solvent) is needed to obtain the spectrum of the sample. After an interferogram has been collected, a computer performs a Fast
Fourier Transform, which results in a frequency domain trace (i.e intensity vs. wavenumber). The detector used in an FT-IR
instrument must respond quickly because intensity changes are rapid (the moving mirror moves quickly). Pyroelectric detectors
or liquid nitrogen cooled photon detectors must be used. Thermal detectors are too slow. To achieve a good signal to noise
ratio, many interferograms are obtained and then averaged. This can be done in less time than it would take a dispersive
instrument to record one scan

2.6 Scanning Electron Microscopy (Sem)

The supernatant from the maximum time-point of production (of silver nanoparticles) was air-dried. The synthesized silver
nanoparticles fabricated on glass substrates were done for the determination of the formation of silver nanoparticles. The
morphology and size of silver nanoparticles were investigated using Scanning Electron Microscope (VEGA 3 TESCAN). The
micrographs were recorded by focusing on clusters of particles'’.

3. RESULTS AND DISCUSSION

Table I: Preliminary phytochemical investigation of Glycyrrhizaglabraleaf Extract

Phytochemical ReSPItS.Of
S.No qualitative
compound
tests
I Sugars -
2 Terpenoids +
3 Alkaolids +
4 Phenolic +
compounds
5 Tannins +
6 Flavonoids +
7 Glycosides +
8 Quinones +
9 Steroids +
10 Coumarins +
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Table -2: Synthesis of silver nanopatrticles in plant extract.

Plant leaf
S.No
extracttAgNO3 Color change pH change .Color. Time | Result
intensity
Scientific name Before After Before After
. Light Brown 4.0 4.60 +++ 29 Positive
| Glycyrrhizaglabra yellow min
Note: +++: Dark brown
Fig: 1 UV-ViSanalysis of Glycyrrhizaglabra leaf extract
4
3
z
g,
g
! 1 2 3
| |
0
200 300 400 500 600 700 800 900 1000 1100
Wavelength (nm)
Fig: 2 FT -IRanalysis of Glycyrrhizaglabra leaf extract
Spectrum Name:Glycyrrhizaglabra
.
.
.
3
2
2
2
2
2
A 1
1
1
1
1
0
0
0
0
0
2 3 4 5 6 L7 8 9 1 1
Instrument Model: Scan Soeed: 480.00

Data Interval:

3.1 Phytochemical Analysis

The phytochemical analysis ofGlycyrrhizaglabraleaf extract showed the presence of alkaloids, tannins, flavonoid, quinines, steroids,
coumarins and phenolic compounds. Sugar alone was absent in the leaf extract (Tablel). Various herbs and spices have been
reported to exhibit antioxidant activity and antimicrobial properties. A majority of the antioxidant antimicrobial properties is
attributed to the flavones, isoflavones, flavonoids, anthocyanin, coumarin, lignans, catechins and isocatechins. Antioxidant based
drug formulations are used for the prevention and treatment of complex diseases like atherosclerosis, stroke, diabetes,
Alzheimer’s disease and cancer '*. Cancer chemoprevention by phytochemicals may be one of the most feasible approaches for
cancer control. Phytochemicals obtained from vegetables, fruits, spices, teas, herbs and medicinal plants, such as alkaloids,
terpenoids and other phenolic compounds, have been proven to suppress experimental carcinogenesis in various organs in pre-
clinical models. Recent studies have indicated that mechanisms underlying chemopreventive potential may be a combination of
antioxidant, anti-inflammatory, immune-enhancing and hormone modulation effects, with modification of drug metabolizing
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enzymes, influence on cell cycle and cell differentiation, induction of apoptosis, suppression of proliferation and angiogenesis,
playing roles in the initiation and secondary modification stages of neoplastic development (Rabi and Gupta, 2008). Our plant
also contains alkaloids, terpenoids and other phenolic compounds.

3.2  Snps Synthesis

In the current study, Silver Nano Particles (SNPs) was synthesized. Synthesis of SNPs were indicated by the Color Change from
yellow to brown and the pH was changed from 4.0 to 4.60. Table -2 shows the colour change during the synthesis of silver
nanoparticles. The synthesis and application of nanomaterial is in the limelight in modern nanotechnology. Plants including herbs,
lower plants, higher plants, weeds etc. contain an array of secondary metabolites such as phenolic compound, terpenoids,
essential oils, and flavonoids, which helps in the reduction of metal ion and formation of nanoparticles . The present investigation
demonstrated the formation of silver nanoparticles by the reduction of aqueous silver metal ions by plant extracts prepared
using Glycyrrhizaglabra . In the present study SNPs were synthesized by using flower extract of Glycyrrhizaglabra rapidly within 20
min of incubation period and yellowish brown colour was developed by addition of Silver Nitrate. The time duration of change
in colour and thickness of the colour varies from plant to plant. The reason could be the quantitative variation in the formation
of SNPs (or) availability of H+ ions to reduce the silver. It is well known that SNPs exhibit yellowish brown colour in aqueous
solution due to excitation of surface plasmon vibrations in silver nanoparticles. Silver nitrate is used as a reducing agent as silver
has distinctive properties such as good conductivity, catalytic and chemical stability. The aqueous silver ions when exposed to
herbal extracts were reduced in solution, thereby leading to the formation of silver hydrosol®.

3.3 Detection And Characterization Of Phyto Silver Nanoparticles

Visual Observation: After treatment of flower extract of Glycyrrhizaglabrawith AgNO3, the colour change of the reaction mixture
was visually observed. The time taken for the reaction mixture to change colour was noted. The reduction of silver ions into
silver particles during exposure to the plant extract was followed by colour change from colorless or pale yellow to brown. It is
well known that silver nanoparticles exhibit yellowish brown colour in aqueous solution due to excitation of surface plasmon
vibrations in silver nanoparticles .

3.4 Uv- Vis- Spectroscopy

The reduction of silver metal ions to silver nanoparticles was preliminarily analysed using UV-Vis Spectrophotometer between
300-700nm and depicted in Fig: |. This analysis showed an absorbance peak at 420 nm which was specific for Ag nanoparticles.
UV-visible spectroscopy is an important technique to determine the formation and stability of metal. Nanoparticle in aqueous
solution. The reaction mixture changes the colour by adding various concentrations of metal ions. These color changes arise
because of the excitation of surface plasmon vibrations in the silver Nanoparticle . It shows yellowish to dark brown in colour.
The dark brown colour of silver colloid is accepted to surface plasmon resonance (SPR) arising due to the group of free
conduction electrons induced by an interacting electromagnetic field '*'*. The synthesis of silver nanoparticles was confirmed
firstly by visual observation: the yellowish colour of petal extracts turned to brown after addition of AgNO; 10-3 M solution due
to excitation of surface plasmon vibrations indicating the formation of silver nanostructures .

3.5 Ft-Ir Analysis

FT-IR measurement was carried out to identify the possible biomolecules responsible for capping and efficient stabilization of Ag
Nanoparticle synthesized using Glycyrrhizaglabraleaf extract. This spectrum shows a lot of absorption bands indicating the
presence of active functional groups in the synthesized silver Nanoparticles. The intensity peaks are slightly increased for the
period of silver nanoparticle synthesis like 3470, 2832, 2719, 1630 cm™' Fig: 2 shows the band at 3470 corresponds to O-H and
H Stretching vibrations of alkaline phenol. The peak at 2832 indicates OH stretching vibrations to carboxylic acid. The peak at
2719 represents a C (trible bond) in plane bend to alkenes. The peak at 1630 corresponds to N-H, C-Br stretch in vibrations to
primary amines. The weak band at 1362 indicates C-H stretching vibrations and it corresponds to the presence of aromatic acids
in the flower extract of silver nanoparticles. The presence of active functional groups in seed extract results in the swift
reduction of silver ions to silver Nanoparticles. To obtain a good signal to noise ratio of silver nanoparticles were taken in the
range 669—3400 cm™'. (Fig: 2). FT-IR spectra showing the presence of IR peaks assigned to polyphenols and also the existence of
IR bands characteristic of amide | and amide Il groups specific for proteins/enzymes suggest that flavonoids and proteins present
in aqueous petal extracts of ornamental plants could be responsible for the reduction of silver ions and for the stabilization of
the photosynthesized noble metal nanoparticles.

3.6 Sem Analysis

The SEM image showing the high intensity of silver nanoparticles synthesized by Glycyrrhizaglabraextract further confirmed the
development of silver nanostructures.SEM provided further insight into the morphology and size details of the silver
nanoparticles. SEM analysis showed the particle size of about 100 nm as well the crystal structure of the nanoparticles. The silver
nanoparticles synthesized via green route are highly toxic to MultiDrug Resistant (MDR) bacteria hence have a great potential
in Biomedical applications. The present study showed a simple, rapid, economical route to synthesize silver nanoparticles.
Application of such eco-friendly nanoparticles in bactericidal, wound healing and other medical and electronic applications makes
this method potentially exciting for the large-scale synthesis of other inorganic materials (nano-materials) '®-2°
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4, SUMMARY AND CONCLUSION

In the preset investigation silver nanoparticles were synthesized fromGlycyrrhizaglabraleaf extract and the synthesis of
nanoparticles were confirmed both visually and by spectrophotometrically. In visual observation the colour change of the
solution, confirms the synthesis of AgNPs. UV-VIS, FT-IR and SEM analysis confirmed the presence of AgNPs by their respective
peaks and images. The present study represents a clean, non-toxic as well as eco-friendly procedure for synthesizing AgNPs of
Glycyrrhizaglabraleaf extract. The capping around each particle provides a regular chemical environment formed by the bio-
organic compound present in Glycyrrhizaglabraleaf extract, which may be chiefly responsible for the particles to become
stabilized. This technique gives us a simple and efficient way for the synthesis of nanoparticles with tunable optical properties
governed by particle size. The synthesis of silver nanoparticles was demonstrated by visual inspection and by performing some
spectral techniques (UV-VIS absorption, FT-IR spectroscopy and SEM analysis). FT-IR results proved that bioactive compounds
responsible for silver bioreduction could be proteins and flavonoids present in the aqueous extracts of
Glycyrrhizaglabrapresumed to act as reducing and capping agents for the silver nanoparticles preventing the agglomeration of the
particles and thereby stabilizing the nanoparticles. From the nanotechnology point of view, this is a noteworthy development for
synthesizing AgNPs economically. In conclusion, this green chemistry approach toward the synthesis of AgNPs possesses several
advantages viz, easy process by which this may be scaled up, economic viability, etc. Applications of such eco-friendly
nanoparticles in bactericidal, wound healing and other medical and electronic applications, makes this method potentially
stimulating for the large-scale synthesis of other inorganic materials, like nanomaterials. The present study included the bio-
reduction of silver ions through medicinal plant extracts.
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ANTIOXIDANT ANTIBACTERIAL AND ANTI-INFLAMMATORY ACTIVITY
OF WITHANIYA SOMNIFERA
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Abstract: Medicinal plants are a source of natural active compounds widely used by tribes around the world for many
ailments. Different types of rheumatic diseasesis one of the major concern in the present world. Developing safer and anti
inflammatory Drug is one of the major focus among researcher. One of the problem is the reappearance of the symptoms if the
medication is stopped. Withania somnifera, a traditional Indian medicinal plant, has anti-stress, antioxidant, analgesic, anti-
inflammatory, cardioprotective, tonic, antispasmodic, immune modulating and immune stimulating effects. Other actions include
anti-inflammatory, immunomodulatory, anti-tumor, anti-angiogenic, anti-invasive and chemopreventive effects. The aim of the
study is to produce anti-inflammatory and antioxidant drug from the root of W.somnifera.The objectives of the study are to
extract W.somnifera root compounds with ethanol, analyze Phytochmeical of W.somnifera root, testing of antibacterial activity,
testing of antioxidant activity and to screen anti inflammatory property WS extract.

Keywords: W.somnifera, Analyze phytochemical, Anti Inflammatory, Rheumatic Diseases

1. INTRODUCTION

Over 3000 years, Ashwagandha or Withania somnifera (WS) is considered as an important herb in Ayurveda'. Indian ginseng and
winter cherry is the other. In treatment of various infections, the root of the plant can be used’. Due to the presence of
steroidal lactones in the root, it plays an important role in antifungal, antibacterial, antitumo?®. It is as important ‘Rasayana’ as
“SattvicKaphaRasayana” in Indian Ayurveda* AsgandNagori and AsgandDakani are the 2 varieties of Ashwagandha®. Due to the
role in medical science, AsgandNagori is important.

Taxonomical Classification

Kingdom: Plantae, Plants;

Sub kingdom :Tracheobionta, Vascular plants;
Super division :Spermatophyta, Seeds plants;
Division :Angiosperma

Class :Dicotyledons

Order :Tubiflorae

Family :Solanaceae

Genus :Withania

Species :somniferaDunal

Due to the anti sedative, anticonvulsant properties W.somniferais Dunal (Solanaceae), also known as ashwagandha is considered
in medical science for the treatment stress, neurological problems, stress’. As dietary supplements, the use of herbal medicine is
higher. Side effect is lesser when compared to others and also economically at less price®. In India and Iran Withania somniferais
considered as a folk medicine. When taken alone or in combination of other drugs, the plant can lead to higher sex appeal and
also for the treatment of infertility’. In males reversible spermicidal can be seen due to the usage of WS plant says the various
studie®. These plants were considered for treatment by Chinese. In India, Rig-veda says about the importance of this plant and
afterwards it was entered in Ayurveda'’. In different parts of the country, all the parts of this plant such as root, flower, stem,
flower is considered as an ancient therapy of various diseases''. Various pharmacological and biological characters possessing
phytochemical have been discovered'*Ashwagandha have been shown to increase energy, increasing the level of hemoglobin in
blood, elevating the memory by activating the brain and nerves and also seen to increase the cell mediated immunity®. Both
specific as well as non specific immunity can be increased by the usage of this plant '%. To understand the antimicrobial effect in
various parts such as seed, leaves, root several research have been taken place'®. Solanaceae is the family to which
Ashwagandha belongs'®. For the solution of anti aging and in the treatment of various infections, researches are going on by the
antioxidant properties of food plants'’. Withania somnifera have anti stress and anti tumoractivity'®. Ashwaganda in spite of
various benefit, it also have antibacterial effect'’. The secondary metabolites from the root of Ashwaganda is also been studied?.

2. MATERIALS AND METHOD
2.1  Plantmaterial And Preparation Of The Extracts
The rhizome of the ashwagandha was shade dried and a coarse powder was prepared (particle size~0.25mm) and was subjected

to successive extraction using solvents with increasing polarity ethanol, by continuous cold and heat extraction. The aqueous
extract was prepared by maceration with water.
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2.2 Preparation Of The Plant Extracts

The air dried roots were finely powdered using an electric grinder. For conventional extraction (refluxing), 5 g of powdered
plant material was mixed with 50 ml of acetone in a round bottom flask and refluxed for about 5 h at 60 °C. Liquid extracts
obtained were separated from the solid residue by vacuum filtration, concentrated using a rotary evaporator. Boiling method A
total of 5 gm of powdered sample was taken and mixed with 50 ml distilled water in a round bottom flask and boiled for /2 hour
separately. The residue was removed by filtration through Whatmann No:l filter paper and the aqueous  extract was
concentrated

2.3  Phytochemical Analysis

Revealing of vital phytochemical constituents was carried out for all the extracts using the standard procedures?'**,

Test for Flavonoids

2ml of 2.0%NaOH Mixture was mixed with aqueous plant crude extract; concentrated yellow colour was produced, which
became colourless when we added 2 drops of diluted acid to the mixture. This result showed the presence of flavonoids.

Keller Kiliani Test:

A solution of glacial acetic acid (4.0ml) with Idrop of 2.0%FeCI3 mixture was mixed with the 10 ml aqueous plant extract and |
ml H2SO4 concentrated. A brown ring formed between the layers which showed the entity of cardiac steroidal glycosides.

Test for terpenoids:

2.0 ml of chloroform was added with the 5ml aqueous plant extract and evaporated o the water bath and then boiled with 3 ml
of H2SO4 concentrated. A grey colour formed which showed the presence of terpenoids.

Detection of tannins:

A small quantity of extract was mixed with water and heated in a water bath. The mixture was filtered and ferric chloride was
added to the filtrate. A dark green colour was formed. It indicates the presence of tannins.

Test for Steroids:

2 ml of chloroform and concentrated H2SO4 were added with the 5 ml aqueous plant crude extract. In the lower chloroform
layer red colour appeared that indicated the presence of steroids.

Test for phenols:

To 2 ml of each extract, 2 ml of 5% aqueous ferric chloride were added; formation of blue colour indicated the presence of
phenols in the sample extract

Test for saponins:

5.0 ml of distilled water was mixed with aqueous crude plant extract in a test tube and it was mixed vigorously. The frothing was
mixed with a few drops of olive oil and mixed vigorously and the foam appearance showed the presence of saponins.

Detection of Alkaloids:

Extracts were dissolved individually in dilute hydrochloric acid and filtered. The filtrates were used to test the presence of
alkaloids.

Mayer’s test:

Filtrates were treated with Mayer’s reagent. Formation of a yellow cream precipitate indicates the presence of alkaloids.

Antioxidant activity of WS extract®

Assay for ferric reducing antioxidant power (FRAP) FRAP assay is based on the ability of antioxidants to reduce Fe3 + to Fe2 +
in the presence of 2,4,6-tri(2-pyridyl)-s-triazine (TPTZ), forming an intense blue Fe2+TPTZ complex with an absorption
maximum at 593nm. This reaction is pH-dependent (optimum pH 3.6). The decrease in absorbance is proportional to the
antioxidant content. The FRAP assay was performed according to the method of Benzie and Strain. (1996). The FRAP reagent
contained 2.5ml of a 10mM TPTZ solution in 40mM HCI, 2.5ml of 20mM FeClI3.6H20O and 25ml of 300mM acetate buffer (pH
3.6). It was freshly prepared and warmed at 37°C. The reaction mixture contained 900ul FRAP reagent, 90ul water and 30pl of
one of the different concentrations (0.1, 0.2 and 0.3mg/ml) of each W. somnifera root extract and control was prepared without
plant extract. The reaction mixture was incubated at 37°C for 30 minutes and the absorbance was measured at 593nm. The
standard curve was prepared by using different concentrations of FeSO4 (10-100uM) and concentrations of the different
samples were estimated using the standard curve.

2.4  Antibacterial Activity Assay**?’

Antibacterial activity was determined against E.coli and Pseudomonas aeruginosa on Muller Hinton agar. Two Agar plates were
prepared and spreaded with test pathogen. One plate is used for agar well diffusion method and another plate used for disc
diffusion assay. 100pL of culture filtrate and solvent extract were used for agar well diffusion. For disc diffusion a known volume
of test sample is loaded on sterile disc and placed over the surface of agar. All the plates were kept under incubation for 24 h.
The zone of inhibition was recorded.

2.5  Albumin Denaturation Assay*®
Reaction mixture consisted of 0.2 ml of egg albumin (from fresh hen's egg), 2.8 ml of phosphate buffered saline (pH 6.4) and 2 ml
of varying concentrations of the test extract, by which the concentrations (Ug/ml) became 100-1000. Similar volume of double-

distilled water served as control. Then the mixtures were incubated at 37°C * 2°C in a biological oxygen demand incubator for
I5 min and then heated at 70°C for 5 min. After cooling, their absorbance was measured at 660 nm (Systronix
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Spectrophotometer |50) by using the vehicle as blank. Diclofenac sodium and rumalaya forte at the final concentrations (pg/ml)
of 1000were used as reference Test extracts were chosen such thatthey remained the nearest possible to the standard
therapeutic mode.

The percentage inhibition of protein denaturation was calculated by using the following formula:

% inhibition = 100 % ([Vt/Vc] —1).

Where, Vt = absorbance of test sample, Vc = absorbance of control.

3. RESULT AND DISCUSSION

Withaniasomnifera sample was collected (Plate |) phytochemical present in root were extracted by solvent and water. The
presence of phytochemical was qualitatively (plate 2) determined and result are given in (Table I).solvent based test shows
absence of tannins, phenols and saponins and presence of flavonoids, Glucosides, Terpiniods, steroids and alkaloids. The aqueous
test based on presence of flavonoids, sallowskis and terpenoids and absence of tannis, steriods, phenols, saponins and alkoloids.
Presence of alkloid was observed only in acetone extraction. Similar reports were obtained®. The crude and solvent extract
antibacterial activity of Withaniasomnifera done by agar well and disc diffusion method. Agar well diffusion of tested extract
showed good antibacterial activity against E.coli(Plate 3) maximum zone 18 mm WS extract and 16 mm respective for E.colli and
P.aeruginosa at 100pg and 14 mm at 50 pg. The antibacterial activity of extract against pathogen revealed presence of
antibacterial compounds potent and superior than third generation ofloxacin. P.aeruginosa was found to be resistant on standard
and inhibited by WS extract.

TABLE | : QUALITATIVE ANALYSIS OF W.SOMNIFERA

SERIAL Ethanol Extract
NO TEST
. Flavonoids Test Positive
2. Keller killiani- Glucosides Positive
3. Salkowski:s - Steroids Positive
4. Terpenoids Test Positive
5. Tannins Test Negative
7. Phenols Test Negative
8. Saponins Test Negative
9. Meyer Test-alkaloid Positive
10. Woagner Test —alkaloid Positive

Plate I. Phytochemical Extraction W.somnifera

ASHWAGANDHA SAMILE

SAMFLE 13X TR ACTION

=,

a)W.somnifera b)Sample Extraction

Plate 2 : Phytochemical Tes

Table 2: Antibacterial Activity Of W.Somnifera

ORGANISM | 100ug | 50ug | Standard
ofloxacin

50pg
E.coli 18 14 16

P.aeruginosa 16 14 -
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Plate 3. Antibacterial study

3.1  Antioxidant And Anti Inflammatory

Several herbal products are good sources of antioxidants, which can supplement the actions of endogeneous antioxidants. To
prevent oxidative damage caused by imbalance in the exogenous oxidant-antioxidant systems these herbal extracts can be
used.In the present investigation, the extracts of the ashwagandha root were prepared in ethanol solvents of have had
antioxidant activities of all the extracts were evaluated in several assay systems.FRAP assay measures the reducing ability of
antioxidants against oxidativeeffects of reactive oxygen species. The antioxidant potential is estimated by ability ofcompound to
reduce TPRZ-Fe (Ill) complex to TPTZ-Fe (Il).In the current study chloroform and alcoholic extracts of W. somnifera exhibited
greater total antioxidant power in FRAP assay compared to other extracts (plate 4). The percentage of antioxidant was 430mM
at 100pg which is maximum and 200 mM at 25ug/mL .The activity of WS at 100ug was equal to the activity of ascorbic at 250pg
which gave 450mM(figure 1)

450
364
é 200 260
-
25 50 45 100

Figure I. FRAP antioxidant percentage

Inhibition of protein denaturation of phytoconstituent of WS was compared with standard (plate 5) Root extracts of
W.somniferaat the dose of 1000 pg/ml exhibited an anti-inflammatory activity that became significant (P < 0.01) with a 72% more
inhibitory effect than the control presented (1000 pg/ml) induced significant 48% anti-inflammatory effect. The anti-inflammatory
effect of positive control (diclofenac) at concentration of 1000 pg/ml was lesser than that of the WS extract noted on albumin
denaturation assay (plate 4). WS showed 21, 48,54,60 and 72% of denaturation inhibition and standard diclofenac gave 12, 1835,
38, 48% among 100,250, 500,750 and 1000pg(fig 2).

100 250 500 750 1000

Figure 2. percentage of albumin denaturation inhibition
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Plate 4. FRAP ASSAY Plate 5 Anti Inflammatory

4. SUMMARY AND CONCLUSION

Withaniasomnifera (WS), also known as ashwagandha, is an important herb in ayurvedic and indigenous medical systems. The
present study was designed to evaluate the antioxidant and antibacterial activities of root extract of WS. The extracts of
W.somnifera showed the presence of following phytochemicals, i.e., alkaloids, flavonoids, tannins and steroidare major detected
compound. Antibacterial activities were measured using the agar well diffusion method and five pathogenic Gram-negative
bacteria: Escherichia coli, and Pseudomonas aeruginosa. The WS root extracts displayed the highest activity against 18 mm and 16
mm zone of inhibition among E.coli and P.aeruginosa. The values for FRAP, ferrous chelation and inhibition on ws extracts ranged
200- 470 mM The present findings exhibited a concentration dependent inhibition of protein (albumin) denaturation by the test
extract throughout the concentration range of|100-1000 from20-72%.W.somnifera exhibited significant antibacterial activities
against Gram-negative bacteria, %. In addition it have good antioxidant and anti inflammatory properties In this study, it was
found that phytochemical biological potential of W.somnifera confirm the ethnomedical uses of this medicinal plant as well as to
identify the plant part that gives the highest antioxidant, antibacterial and anti inflammatory activities.
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Abstract: Resistance of antibiotichas become a global concernworldwide. Urinary Tract Infections have become a common
clinical case specially in females.The aim of the study is to identify antibiotics showing highest resistance in Urinary Tract
Infections and thereby create an awareness on the increasing resistance rate which points out for the discovery of new
antibiotics.In this article we review various articles and check which antibiotic shows the highest resistance in Urinary Tract
Infections (UTI). Ampicillin (53%) which belong to Aminoglycosides Groupwhose resistance is through Altering penicillin binding
protein. The other members of Beta lactam drugs are Penicillin was found to have highest resistance in Urinary Tract Infections
followed by Trimethoprim/Sulfamethoxazole (46%), Amoxicillin clavulanicacid(40%) and Ciprofloxacin(40%). E. coliwas the
common organism isolated followed by Klebsiella species. Studies show that there is an increasing rate of antibiotic resistance in
UTI.Judicious use of antibiotics and following the correct prescription method can limit the cases of antibiotic resistance in the
community.

Keywords: Ampicillin, Urinary Tract Infections, Aminoglycosides Group
INTRODUCTION

Sir Alexander Fleming discovered Penicillin and there after the discovery of antibiotics. Antibiotics protected people from
various infections. But all the antibiotics have developed resistance.Due to the increasing drug resistance , the development of
new antibiotics have become an important aspect in Medical Science'.Scientistsworldwide have worked on the crisis that is
facing the medical science but the resistance is being attained by various antibiotic> Urinary tract infection(UTI) is the
multiplication of bacteria in urine with a presence of 100,000 or more organisms per ml of urine. The most bacterial cause of
UTI is E. coli(80%) followed by Proteus mirabilis,Klebsiella species. The fungal causes can be Candida albicans, Cryptococcus
neoformans.Viral causes can be Adenovirus, Cytomegalovirus, Measlesvirus. Adhesion of organisms is an important factor in the
pathogenesis of UTI. UTI can be asymptomatic or symptomatic as in Urethritis, Cystitis, Pyelonephritis. Complications include
Septicaemia, Chronic renal failure. Midstream urine is the most suitable sample collected. Screening methods include
Microscopical examination, Chemical method such as TTC and enzymatic methods such as Glucose Oxidase Test, Catalase Test.
Culture methods include Pour plate method, calibrated loop method. Susceptibility testing is carried out by Kirby-Bauer disc
diffusion method.Treatment is based on antibiotic sensitivity test. Resistance of 88.3%for Ampicillin,72.7% for piperacillin, 66.7%
for clindamycin, amoxicillin/clavulanic acid 66.2%finally 50% was shown for trimethoprim/sulfamethoxazole®. HighResistance for
nitrofurantoin and least for Fosfomycin®. 89.9% resistance to ampicillin, 75.6% to Oxacillin, 85.4% to piperacillin, 56.1% to
clindamycin, 74.5% to amoxicillin/clavulanic acidand 50% to trimethoprim/sulfamethoxazole®. 65.1% resistance to trimethoprim-
sulfamethoxazole ,38.3% to cephalothin, 27.3% to cefuroxime, 16.9% to ciprofloxacin finally least17.1% to amoxicillin-clavulanic
acid. 9.1% to ceftriaxone and 7.7% resistance to nitrofurantoin®.75.0% resistance to amoxicillin plus clavulanic acid, 76.2% to
piperacillin plus tazobactam, 76.2% to cefotaxime, 81.0% to cefuroxime, 81,0% to ciprofloxacin and lastly 81.0% trimethoprim
plus sulphamethoxazole’ Resistance of 85.0%to ampicillin, 73.8% to amoxicillin-clavulanate, 42.9% to trimethoprim-
sulfamethoxazole, 37.3% to cefazolin. Resistance of Ampicillin -100%,Ceftriaxone-33.3%, Ciprofloxacin- 17.4%° . Resistance to
ampicillin of 45.9% ,nitrofurantoin of 14.3%, Ciprofloxacin of 9.7% and least in levofloxacin of 8.1%. Most frequent organism was
E.coli with 69.5% resistance to ampicillin, 27.5% to amoxicillin/clavulonicacid,lastly 0.4% to nitrofurantoin''"The most frequently
isolated organism was E.coli followed by Klebsiella. Amphicillin had the highest resistant rate followed by amoxicillin/clavulanic
acid then by trimethoprim/sulfamethoxazole and lastly by ciprofloxacin'?. The most common organism isolated was E.coli
followed by Enterococcus faecalis. cotrimoxazole and fluoroquinolones were seen to be resistant'>. E.colibeing the commonly
isolated organism followed by Klebsiella. Ampicillin, Amoxicillin and Cephalosporins belonging to 2™ generation are resistant'*.
E,coli being the common organism isolated. 30% resistance to trimethoprim/sulfamethoxazole followed by 22% to
cephalothin'®.E,coli resistance of 82% to amoxicillin, 64% resistance to trimethoprim-sulphamethoxazole, 58% to cephalothin,
30% to ciprofloxacin, 21% to amoxicillin/clavulanate and finally 12% to gentamicin'®.E.coli being the common organism isolated
followed by Klebsiella pneumonia. Resistance of Gram negative organism to amoxicillin followed by
trimethoprim/sulfamethoxazole of 65.7% followed by ciprofloxacin and finally ceftriaxone'”Most commonly isolated was E.coli
which was 42% followed by Klebsiella 12.2%. Amoxicillin resistance to 97.9%, 90% to doxycycline followed by 78.3% resistance
to piperacillin , 63.9% Resistance tosulfamethoxazole/trimethoprim and finally 42.2% to cefaclor'® E.colibeing the most common
organism isolated was found to be 94.9% resistant to ampicillin whereas K. pneumoniae 100% resistant to penicillin'?. Most
common antibiotics are resistant to Gram negative organisms found in urinary tract infections?® . Cotrimoxazole had a high
resistant rate to most of the pathogens isolated?' .Imipenem showed high resistant to P. aeruginosa?>.Common symptoms such
as dysuria and micturation are commonly seen in patients while in some cases they will be no symptoms.On consulting usage of
antibiotic is considered as a result of which the increase in antibiotic resistance is seen?*.Only after knowing the risk factors
involved, treatment and control measures can be effective’®.The practice of antimicrobial peptides and probiotics are used for
urinary tract infections There are only few studies done on what can be replaced instead of antibiotics in the case of antibiotic
resistance”. One of the problem that pediatrics are facing is the Recurrent urinary tract infection (rUTI). In small childrens, the
treatment becomes difficult. Oral medicines are not considerable due to the increase in drug resistance. To outcome this
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problem, prophylactic antibiotics are preffered. High rise in the resistance of Enterobacterales which are community-acquired
are seen?’. In elder people the treatment with medicines is common. This is samre even in the case of urinary tract infections
specially in Clindamycin.All antibiotics had showed resistance pattern in Capital Region than as compared to SkineRegion?.
Community acquired E. faecalis strains have involvement of pathogenesis which are virulence determinant as it is commonly
seen?”. Urine cultures related to pediatric cases are resistant to most of the antibiotics. Doing treatment with Cephalexin or
Trimethoprim-Sulfamethoxazole (TMP-SMX) is not efficient in treatment.Cases of Urinary tract infections can be treated with
Nalidixic acid , Nitrofurantoin and even in recurrent cases of urinary tract infections, these drugs are effective. Cases of Urinary
tract infections which are complicated can be treated with Ciprofloxacin and Meropenam?®®.Nitrofurantoin can be given for the
patients who are having community-acquired UTI which are uncomplicated®'. Usage of empericalantibiotics is the best method
which is cost effective. Onlyn if the antibiotic resistance is low, emperical antibiotic is preffered but if the antibiotic resistance is
high, then the effective method is systematic treatment®2 Elder people suffering from bladder infections shows asymptomatic
bacteuria®. Based on the resistance of antibiotics only the selection of antibiotic can be determined®*. Urinary tract infection
cases are mostly seen in aged women.A chance of not diagnosis can also be seen. Due to the increase in resistance to various
antibiotics, the treatment becomes difficult. Specially in cases of elderly people diagnosis and treatment becomes a problem?*®.
Treatment with antibiotics should be done in an effecientway*t. Due to the high rise of antibiotic resistance, treatment without
antibiotics is effective.More Studies are required in this area®’. In cases of catheter associated gram negative bacilluria norfloxacin
is effective®®. E.coli strains showed a very less decrease susceptibility to amoxycillin antibiotic. This is due to the presence of R-
TEM enxzymes. It is very important to know the microorganisms causing Urinary tract infections and the resistance of various
antibiotics is essential while giving medicatipon to patients®.

RESISTANCE OF ANTIBIOTICS IN URINARY TRACT INFECTIONS

Antibiotics Percentage
Ampicillin 53%
Trimethoprim/Sulfamethoxazole | 46%
Amoxicillin Clavulanic Acid 40%
Ciprofloxacin 46%

RESISTANCE OF ANTIBIOTICS IN URINARY TRACT INFECTIONS

- . dase 40% 46%

TABLE SHOWING RESISTANCE OF YARIOUS ANTIBIOTICS AND THE CLASS OF ANTIBIOTIC THEY BELONG

ANTIBIOTICS NUMBER OF | PERCENTAGE OF | Antibiotic group
RESISTANCE RESISTANCE

Ampicillin 8 53% Penicillin
Amoxicillin clavulanic acid 6 40% Penicillin
Trimethoprim/Sulfamethoxazole 7 46% Sulfonamides
Piperacillin 4 26% Penicillin
Ciprofloxacin 6 40% Fluoroquinolones
Doxycycline I 65% Tetracycline
Nitrofurantoin 3 20% Nitrofuran
Levofloxacin I 6% Fluroquinolones
Gentamycin I 6% Aminoglycosides
Clindamycin I 6% Macrolides
Ciprofloxacin I 6% Fluoroquinolones
Cefotaxime I 6% Cephalosporins
Cefuroxime 2 13% Cephalosporins
Cefazolin 2 13% Cephalosporins
Ceftriaxone I 6% Cephalosporins
Cephalothin 4 26% Cephalosporins
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Highest frequency of resistance was found in Ampicillin (53%), Trimethoprim/Sulfamethoxazole(46%), followed by Amoxicillin
clavulanic acid(40%) and finally SCiprofloxacin(40%). E.coli was the most common organism isolated followed by Klebsiella
species. Ampicillin and Amoxicillin clavulanic acid belong to Betalactam group in which resistance is through Altering penicillin
binding protein. The other members of Beta lactam drugs are Penicillin, Methicillin. Trimethoprim/Sulfamethoxazolebelong to
sulfonamides class of antibiotic. They inhibit the metabolic pathway. Resistance is due to mutation in dhps gene which
allowPABA to bind but has greatly reduced binding of Sulfamethoxazole. Resistance to Trimethoprim is by mutation in the
dhfrgene with reduced binding of trimethoprim. Ciprofloxacin belong to fluoroquinolones class of antibiotics. They act by
inhibiting gyrase. Resistance is due to mutation in either the Gyr A subunit of gyrase which reduce the ability of the drugs to
bind to their targets.

HIGHEST RESISTANCE RATE ANTIBIOTICS AND THE CLASS THEY BELONG

Ampicillin Betalactams

Trimethoprim/Sulfamethoxazole Sulfonamides

Amoxicillin clavulanic acid Betalactams

Ciprofloxacin Fluoroquinolones
CONCLUSION

From the review of various articles, it was found that Ampicillin has the greatest resistance of 53% followed by
Trimethoprim/Sulfamethoxazole(46%)Which belongPenicillin class of antibiotics. The use of antibiotics without consulting
Doctor may lead to resistance of that antibiotic. Such antibiotic abuse in society occurs even due to the incompetion of the
antibiotic dosage.UTl is a very common infection in females and the resistance of antibiotics is a serious concern. The judicious
method of antibiotic usage and antibiotics if used only when needed can help to control antibiotic resistance.
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Abstract: Aerva lanata (Linn.) belonging to the Amaranthaceae family have several medicinal properties. The present study
aimed to determine the phytochemical components, in-vitro antioxidant activity, and antibacterial activity of the ethyl acetate and
methanol extract of Aerva lanata. Phytochemical analysis of Aerva lanata extracts revealed the presence of alkaloids,
carbohydrates, glycosides, steroids, terpenoids, tannins, sugar, saponins, flavonoids, phenols, and proteins. The results showed
the presence of many bioactive compounds in both ethyl acetate and methanol extract of the plant thus responsible for the
antioxidant activities. The methanol extract shows a high I1Cso value of 537. 63ug/ml when compared to ethyl acetate extract
which is 438.49ug/ml for DPPH scavenging activity. The antibacterial activity and the minimal inhibitory concentration (MIC) of
the plant extracts were examined against five bacterial strains. The highest zone of inhibition was shown by the ethyl acetate
extract against

against Staphylococcus aureus and Clostridium perfringens strains.

Keywords: Aerva lanata, antioxidant, phytochemical, antimicrobial, minimum inhibitory concentration.
l. INTRODUCTION

Aerva lanata, belonging to the family Amaranthaceaen is a succulent perennial herb with many medicinal properties. The whole
plant especially the leaf is edible. It is an integral part of traditional Ayurvedic and Siddha treatments because of its antibacterial,
antidiabetic, hepatoprotective, and diuretic activities'®. Traditionally, a decoction of the entire plant is used in the cure of
diarrhea, cholera, diuretics, kidney, malaria, and liver disorders® *. The dried roots of the plant are used as a sedative and also
used for nasal bleeding in summer, bronchitis, ear complaints, asthma, jaundice, removal of kidney stones, gonorrhea,
antirheumatic, and as an antivenin®’. The methanolic and ethyl acetate extracts of Aerva lanata have some interesting
antimicrobial activity'. The phytochemical investigation done by Anita et al.,2013%, by using the hydro-alcoholic extract of Aerva
lanata flowers showed the presence of flavonoids, glycosides, carbohydrates, alkaloids, and phytosterols. Alkaloids, Phenolic
compounds, Phytosterols, Carbohydrates, Proteins, Amino acids, Flavonoids, and Quinones were observed in different solvent
extract’. The phytochemical investigation of Aerva lanata reveals that it is a valuable source of different classes of biologically
active compounds like steroids, alkaloids, flavonoids, terpenoids, and various phenolics'®. Many medicinal properties of Aerva
lanata were reported. In the present study, a systematicinvestigation was done to evaluate the phytochemical analysis,
antioxidant, andantibacterial activity of the ethyl acetate and methanol extracts of Aerva lanata. Phytochemical analysis along with
an antimicrobial screening of the plant is suggested to assess its potential as a medicinal herb.

2. MATERIALS AND METHODS

2.1 Collection of plant materials

The whole plant of Aerva lanata was collected from different parts of the Kottayam district.

2.2 Preparation of the plant extracts

The entire fresh plant materials were collected washed and shade dried. The dried plant materials were ground to a fine powder
using an electric grinder. The dried and powdered plant material was successively extracted with ethyl acetate (ALE) and
methanol (ALM) in the soxhlet apparatus until it became colorless according to the standard methods'"'%. Each extract was
concentrated by using a rotary vacuum evaporator and stored in the refrigerator for further analysis.

2.3 Percentage Yield

The extract obtained with each solvent was weighed and the percentage yield was calculated in terms of dried weight of the
plant material using the formula:

%Yield = (Dry weight of the extract/Dry weight of leaf sample) x100.
2.4 Phytochemical screening
The plant extract was subjected to various phytochemical tests to determine the active constituents present. Each of the

extracts was analyzed for the presence of alkaloids, saponin, steroid, carbohydrates, flavonoids, alkaloid, terpenoid, phenol,
quinone, cardiac glycoside, and tannin using the standard methods with slight modification as described by Sofowara (1993)'?,
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Trease and Evans (1989)'*and Harborne (1973)'°.

Saponin test

I ml extract is mixed with Iml distilled water and shaken well. The formation of froth indicated the presence of saponins.
Steroid test

Iml extract is mixed with Iml glacial acetic acid and Iml sulphuric acid. The presence of green color indicates the presence of
steroids.Carbohydrate test: Iml extract was treated with Iml molisch reagent and 2/3 drops of sulphuric acid. The deep violet
color indicates the presence of carbohydrates.

Flavonoid test

To Iml of the plant extract 3/4 drops of concentrated sulphuric acid and magnesium turnings are added. A pink color indicates
the presence of flavonoids.

Alkaloid test

Iml extract was treated with Iml of dragendorff's reagent. The formation of orange-red color indicates the presence of
alkaloids.

Terpenoid test

To Iml of the extract 4/5 drops of concentrated sulphuric acid and Iml chloroform were added. The dark red color indicates
the presence of terpenoids.

Test for phenols

Iml extract was treated with Iml10% ferric chloride and 2ml distilled water. The formation of deep blue color indicated the
presence of phenol.

Quinone test

To Iml of the extract, a few drops of concentrated sulphuric acid were added. The yellow color indicates the presence of
quinone.

Cardiac glycoside test

Iml extract was treated with Iml glacial acetic acid, 0.5 ml ferric chloride solution, and four drops of concentrated sulphuric
acid. The formation of dark green color indicated the presence of cardiac glycoside.

Tannin test

To Iml of the extract Iml 10% ferric chloride solution was added. The formation of red color indicated the presence of tannin.
2.5 Estimation of Total Phenolic Content (TPC)

The total phenolic content of the extracts was estimated using Folin- Ciocalteau spectrometric method proposed by Singleton et
al,, (1999)". Test samples were dissolved in | % DMSO and were mixed with | ml 95 % ethanol. 0.25 ml of Folin- ciocalteau was
added to each test tube. After 2 min, 0.75 ml of 20 % sodium carbonate was added and the volume was made up to 5 ml with
distilled water. The mixture was vortexed, left for 2h and the absorbance was measured at 700 nm. Total phenolic content was
expressed as mg of gallic acid equivalent (GAE)/g of plant extract.

2.6 Antioxidant activity

2.6.1 DPPH radical scavenging activity

Free radical scavenging activity of the extracts of A. lanata was measured by the methodology proposed by Brand Williams et al.,
(1995)'%. 3mg of DPPH in 100ml of 70% methanol was used as a working solution of DPPH. Each extract (0.5 ml) was added to
2.5ml freshly prepared DPPH solution and mixed vigorously. The reduction of the DPPH radical was measured by continuous
monitoring the decrease in absorbance at 517 nm until a stable value was obtained. All the experiments were carried out in

triplicates. A blank reading was obtained using methanol instead of samples and ascorbic acid was used as the positive control.
Percent inhibition was determined according to the equation:

% inhibition = [(Absorbance of blank — Absorbance of the sample)/ Absorbance of blank] x 100.
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ICso value (mg extract/ml) was the inhibitory concentration at which DPPH radicals were scavenged by 50% which was calculated
from percentage inhibition.

2.7 Antibacterial activity
2.7.1 Microbial strains

The bacterial strains were collected from the Cashew Export Promotion Council of India (CEPCI), Kollam, Kerala, India. Two
gram-positive bacteria: Staphylococcus aureus and Clostridium perfringens; three gram-negative bacteria: Escherichia coli, Vibrio
cholera, and Salmonella typhi were used in the study.

2.7.2 Agar Well Diffusion Method

50 pg/ml of the extracts were taken for the antimicrobial assay. The five test bacteria namely, Staphylococcus aureus, Clostridium
perfringens Salmonella typhi, Vibrio cholera, and Escherichia coli were inoculated in 10mL of Nutrient Broth and kept for overnight
incubation. 1 1.7g of Mueller-Hinton Agar (MHA) was dissolved in 300 mL of distilled water. The sterilized MHA was poured into
Petri plates in the Laminar Air Flow Chamber. The test bacteria were swabbed onto the MHA plates using sterile cotton swabs.
Wells were punched in the culture plates using Sterile Well Borer. Kanamycin (positive control) and the respective solvent
(negative control) were added to the rest of the wells and incubated. The diameter of the zone of inhibitions was measured in
millimeters after 24 h.

2.7.3 Minimum Inhibitory Concentration

The extracts exhibited high antimicrobial activity at a concentration of 50 ug/ml against Staphylococcus aureus and Clostridium
perfringens. Therefore, this concentration was manipulated to determine their minimum inhibitory concentrations (MIC) using
the agar well diffusion method. Different concentrations of 10, 20, 30, and 50 pg/ml were used and the plates were incubated at
37°C for 24 h. The MIC was considered as the lowest concentration which inhibited the growth of the respective
microorganisms.

2.8 Statistical Analyses

The experiments were carried out in triplicates and their mean values were taken. Microsoft Excel was used for working out the
statistical part.

3. RESULTS

The present investigation shows the phytochemical analysis, in-vitro-antioxidant activity, and antimicrobial activity of ethyl acetate
and methanol extracts of the plant Aerva lanata. The percentage yield of the ethyl acetate and methanol extracts were 3.6 % and
8.0 % respectively.

3.1 Phytochemical Analysis

Phytochemical analysis of Aerva lanata extracts revealed the presence of alkaloids, carbohydrates, glycosides, steroids, tannins,
sugar, flavonoids, and phenols in the ethyl acetate extract while the presence of saponin, alkaloids, and terpenoids in the

methanol extracts (Table.l).

Table I: Phytochemical screening of the ethyl acetate and methanol extract of Aerva lanata

SI.No Phytochemicals ALE ALM
I Saponin -- ++
2. Steroid ++ +

3. Carbohydrate + - -
4. flavonoid ++ +

5. Alkaloid ++ ++
6. Terpenoid -- ++
7. Phenol ++ +

8. Quinone -- +
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9. Cardiac glycoside + +

10. Tannin + + - -
ALE- Ethyl acetate extract of A.lanata,; +++ALM- Methanol extract of A.lanata;

‘+’ -(slightly present), ‘+ +’ - (strongly present) , ‘- -‘- (absent)

The total phenolic content of ethyl acetate and methanol extract of Aerva lanata was estimated as 52.12 + 0.15 mg of GAE/g of
dry plant extract and 15.1£0.81 mg of GAE/g of dry plant extract respectively as obtained from a standard curve of gallic acid
(y=0.017x-0.015, R?=0.952).

3.2 In-vitro Antioxidant Activity

The free radical scavenging activity was found to be dose-dependent and the results were compared with ascorbic acid, which
was used as the standard. The percentage of DPPH scavenging capacity of the crude extracts of A.lanata is depicted in fig. 2. The
ICso value of ethyl acetate and methanol extracts of Alanata were found to be 438.59+0.08pug/ml and 537.63+0.08ug/ml
respectively for DPPH scavenging activity.

1204

100+

BaLe
ALM
Ascorbic acid

% inhibition

400 600 800 1000

Concentration (ug/ml)

Fig. |: DPPH radical scavenging activity of ethyl acetate (ALE) and methanol (ALM) extracts of Aerva lanata

3.3 Antibacterial Activity

The in vitro antimicrobial activity of ethyl acetate and methanol extracts of Aerva lanata against different bacterial strains are
shown in Figure 2 and Table 2. Both the extracts of the plant showed antimicrobial activity against most of the test organisms.
The highest zone of inhibition was shown by the ethyl acetate extract. Maximum antibacterial activity was exhibited against
Staphylococcus aureus and Clostridium perfringens strains. Minimum Inhibitory Concentration (MIC) of ethyl acetate (ALE) and
methanol extracts (ALM) of A.lanata against Staphylococcus aureus (Table.3) and Clostridium perfringens (Table. 4) shows the
maximum activity for ethyl acetate extract.

Staphyvilococcis aures Vibrio cholerae

Lo !

Clostridinm perfiingens Escherichia coli

Salmonella tyvphi

Fig 2: Antimicrobial activity of selected bacterial strains showing zone of inhibition
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Each disc received 50mg/ml of ethyl acetate and methanol extract of A.lanata.!0 mg/ml of standard (Kanamycin) and solvent (negative
control)

Table 2. Table showing the zone of inhibition of ethyl acetate (ALE) and methanol
(ALM) extract of A.lanata.
Zone of Inhibition (in mm)

Microbial Strains ?;';ir:a):;;‘ ALE (50 pg/ml) ALM (50 pg/ml)
Staphylococcus aureus 21 19 I
Clostridium perfringens 23 21 I

Salmonella typhi 26 I5 13
Escherichia coli 26 14 12
Vibrio cholera 22 10 0

Table 3: Minimum Inhibitory Concentration (MIC) of ethyl acetate (ALE) and methanol
extracts (ALM) of A.lanata on Staphylococcus aureus

Bacterial strain Concentration (ug/ml) Zone of Inhibition (in mm)
ALE ALM
10 I5 10
20 18 13
Staphylococcus aureus
30 20 14
50 21 I5

Table 4: Minimum Inhibitory Concentration (MIC) of ethyl acetate (ALE) and methanol (ALM)
extracts of A.lanata on Clostridium perfringens

Bacterial strain Zone of Inhibition (in mm)
Concentration (ug/ml)
ALE ALM
10 14 10
20 I5 14
Clostridium perfringens
30 6 17
50 18 17

DISCUSSION

Preliminary analysis helps to identify the phytochemical constituents which are known to exhibit medicinal as well as
physiological activities. The phytochemical analysis of the present study revealed the presence of steroids, flavonoids, alkaloids,
phenol, cardiac glycoside, tannins in the ethyl acetate extract and saponins, steroid, flavonoid, alkaloid, terpenoid, phenol,
quinone, cardiac glycoside in the methanol extract of A.lanata respectively which is shown in the tablel. The medicinal value of
plants lies in these bioactive phytochemical constituents that produce definite physiological effects on the human body'¢'" The
antioxidant activity of many compounds of botanical origin is proportional to the phenolic content. The present study shows
that both ethyl acetate and methanolic extract of A.lanata had considerable scavenging effects on the DPPH radical which was
increasing with the increase in the concentration of the sample from 200 — 1000 pg/ml. DPPH assay is based on the principle
that DPPH radical on accepting a hydrogen atom from the scavenger molecule i.e. antioxidant, results in a reduction of unpaired
valence electron at one atom of nitrogen bridge in DPPH leading to the change of purple color to yellow with a concomitant
decrease in absorbance at 515 nm'®. The color changes from deep purple to yellow or the reduction in intensity reveals the
antioxidant potential of the test compound. Different Concentrations (200, 400, 600, 800, 1000ug/ml) of ethyl acetate and
methanol extracts of A.lanata were tested for their DPPH scavenging activity. The ICsovalues of ALE and ALM were 438.59 and
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537.63pg/ml respectively. In the present analysis antibacterial activity of ethyl acetate and methanol extract of Aerva lanata was
examined against five bacterial species which includes two gram-positive and three gram-negative strains namely,
Staphylococcusaureus,Clostridium perfringens, Escherichia coli, Vibrio cholera, and Salmonella typhi using agar well diffusion method.
The agar disc diffusion method was used to evaluate the antimicrobial activity by measuring the inhibition zone against the test
microorganisms. The methanol extract showed little zone of inhibition against tested bacterial strains compared to ethyl acetate
extract except for vibrio cholera. The methanol extract does not affect V.cholera compared to ethyl acetate extract. A similar
result was reported in which ethyl extract of Aerva lanata showed antibacterial activity against B. cereus, S. aureus, and Klebsiella
species'®. The effectiveness of an antibacterial agent is measured by its ability to inhibit and kill bacteria.

CONCLUSION

The present study aimed at the primary phytochemical analysis, antioxidant property screening, antifungal activity, and
antimicrobial activity of the ethyl acetate and methanol extract of Aerva lanata belonging to the family Amaranthaceae.
Phytochemical analysis of Aerva lanata extracts revealed the presence of alkaloids, carbohydrates, glycosides, steroids,
terpenoids, tannins, sugar, saponins, flavonoids, phenols, and proteins. The results showed the presence of many bioactive
compounds in both ethyl acetate and methanol extract of the plant thus responsible for the antioxidant activities. The
quantitative analysis estimated the number of phenols and was expressed in terms of gallic acid equivalent. The methanol extract
shows a high 1Cs value of 537. 63ug/ml when compared to ethyl acetate extract which is 438.49ug/ml. The antibacterial activity
and the minimal inhibitory concentration (MIC) of the plant extracts were examined against five bacterial strains. The highest
zone of inhibition was shown by the ethyl acetate extract against Staphylococcus aureus and Clostridium perfringens strains. It can
be concluded that the preliminary phytochemical analysis supports the presence of bioactive compounds responsible for the
antioxidant activities'’. Therefore it could be a potential source of natural antioxidants that could have great importance as a
therapeutic agent?”
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Abstract:Chalcones are the important constituent of many natural sources and exhibit a wide range of biological properties.
The basic structure of chalcones consists of two phenyl rings (A & B) and an a,-unsaturated double bond. Two chalcones
namely. benzalacetophenone and cinnamalacetophenone were synthesized by Claisen-Schmidt reaction by condensing
acetophenone with benzaldehyde and cinnamaldehyde respectively in the presence of an aqueous alkali. The first step in this
reaction involves the nucleophilic addition of the carbanion derived from aryl ketones to the carbonyl carbon of aromatic
aldehydes. The second step involves the dehydration of the hydroxyl ketones to form the conjugated @, B-unsaturated ketones,
or chalcones. The structures of these synthesized chalcones were confirmed by NMR ('H, '*C), FTIR & MASS spectral data. The
antioxidant property of cinnamal acetophenone was then evaluated by Halliwell's method using Fenton's reagent and
deoxyribose. Chalcone was found to scavenge the hydroxyl radicals generated by Fenton's reagent preventing the degradation of
deoxyribose into malondialdehyde as indicated by the Thiobarbituric acid test, illustrating the antioxidant property of
cinnamalacetophenone.

KEYWORDS: Chalcones, Claisen-Schmidt reaction, cinnamalacetophenone, Halliwell’s method, antioxidant property,
INTRODUCTION

Chalcones or benzylideneacetophenones is an important class of natural products and belongs to the Flavonoid family which has
been reported a wide spectrum of biological activities including anti-inflammatory, anti-mutagenic, anti-bacterial, and anti-fungal. "
% 3|t was first isolated from Chinese liquorice (Glycyrrhizaeinflate).lt has|, 3-diaryl-1-ones skeletal system which was recognized
as the main pharmacophore for chalcones. From plants, stable chalcone moiety cannot be isolated because of the presence of
enzyme chalcone synthetase (CSH) which immediately converts chalcone into flavanone (Fig.l). The name "Chalcones" was given
by Kostanecki and Tambor.® In chalcones, two aromatic rings are linked by an aliphatic three-carbon chain. Chalcone bears a
very good synthon so a variety of novel heterocycles with a good pharmaceutical profile can be designed. These are colored
compounds because of the presence of the chromophore(-CO-CH=CH-).¢

HO OH OH

Coumarine-CoA ——» N —_— Flavanoids

OH O

Figure |

Yuh-Heei in 2002 synthesized a different series of chalcone derivatives, which are having 90% inhibitory activity against
Mycobacterium tuberculosis. They also performed pharmacophore mapping analysis on chalcone derivatives and concluded that
ring A containing hydrophobic group and ring B containing hydrogen bonding substituents are better for antitubercular activity.
Sylvie synthesized a series of chalcone derivatives and screened for cytotoxic activity against the K562 human leukemia cell line
using the MTT assay method. But only one compound (E)-3-(3-hydroxy-4-methoxyphenyl)-prop-2-en-1-one showed maximum
activity, among that five compounds showed distinct and potent inhibitory effects on the growth of Trypanosomacruzi and only
two compounds showed strong inhibitory activity on the growth of L.braziliensisin vitro. They also concluded that the position of
the substituent on the chalcone derivatives plays an important role in their antiprotozoal activity. Fabio et al synthesized a new
series of chalcone derivatives and tested them in vitro to inhibit aldose reductase enzyme (ALR2) and their specificity towards the
target enzyme.’All the compounds displayed an affinity for ALR2. With the help of X-ray crystallography studies, they also
proved that for efficient inhibition of ALR2, the presence of hydroxyl group in the ring A or in case of their absence, the
carboxylic moiety in the molecule is important for the interaction ALR2.®
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Figure 2

In a biological system, an antioxidant can be defined as “any substance that when present at low concentrations compared to
that of an oxidizable substrate would significantly delay or prevent oxidation of that substrate”.! The oxidizable substrate may be
any Molecule that is found in foods or biological materials, including carbohydrates, DNA, lipids, and proteins °. Food is a multi-
component system composed of a variety of biomolecules, and therefore, this definition describes well an antioxidant. However,
regulatory bodies that overlook the food supply categorize antioxidants under food additives and define them as "substances
used to preserve food by retarding deterioration, rancidity, or discoloration due to oxidation" '° (Code of Federal Regulations,
Food and Drug Administration). In foods, much of the work on antioxidants have emphasized retardation of lipid oxidation,
which eventually triggers and transforms to the oxidation of other macromolecules such as proteins. The objective of this
chapter is to summarize the available information on the chemistry of compounds that act as anti-oxidants and to study the
antioxidant property of cinnamalacetophenone.

MATERIALS AND METHODS

Chalcones were prepared by base catalyzed condensation of acetophenone with benzaldehyde and cinnamaldehyde in alcohol
"', 10% solution of sodium hydroxide (NaOH) was added dropwise with stirring for 4-5 hrs. The reaction mixture was kept at
room temperature. The progress of the reaction & purity of the synthesized compounds was monitored by TLC using silica gel-
G as stationary phase, hexane: chloroform'? (3:1) as mobile phase, and iodine vapor was used as detecting agent. The entire
compounds gave satisfactory Ry value

(Scheme-1).
o o o
H NaOH S
R
* EtOH
Benzaldehyde Acetophenone Benzalacetophenone
O o] |O
AN
SN H 4 NaOH =
EtOH
Cinnamaldehyde Acetophenone Cinnamalacetophenone
Scheme-|

All melting points (m.p) were determined in open capillaries on the Jindal melting point apparatus & were uncorrected. The
purity of the compounds was routinely checked by thin layer Chromatography (TLC) using silica gel (Merck). The instruments
used for spectroscopic data are IR: Jasco FTIR-470 spectrometer (KBr) with diffuse reflectance method; MS-JEOL SX102 Mass
spectrometry by using Argon/Xenon '* (6Kv, 10 Ma) as the FAB gas and m-nitro benzyl alcohol (NBA) as the matrix. 'H NMR
was recorded on a Brucker WM-400 (400 MHz FT NMR) spectrometer using TMS as an internal standard.

EXPERIMENTAL PROCEDURES

1) SYNTHESIS OF BENZALACETOPHENONE

PART | - CONDENSATION OF ACETOPHENONE WITH BENZALDEHYDE

40 mL ethanol and 5mL of 10 % aq. NaOH solutions were added to a 250 mL RB flask. The RB flask was placed in an ice-water
bath and cooled to approximately 20 °C. Then the flask was removed from the ice bath'. A mixture of benzaldehyde '*(4.8g,
0.0472mol) and acetophenone (5.6 g, 0.0472mol) was added to the RB flask in approximately 5 min and stirred for | h. The
reaction mixture was filtered, washed with water, and dried to afford 9.6 g of the crude product.

PART 2 - RECRYSTALLIZATION

A hot water bath was prepared by placing approximately 50 mL of water into a 100 mL beaker. Water was heated to boiling. 15
mL ethanol was added to the 250 mL RB flask containing solid benzalacetophenone. The RB flask was placed in the hot water
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bath and stirred continuously for 5 min. Another 10 mL of ethanol was added to the RB flask and stirred continuously till all the
solid had dissolved. Then the RB flask was removed from the hot water bath and allowed to cool at room temperature. If
necessary, scratch inside the RB flask with a glass rod to induce crystallization ' Once the RB flask was cooled to room
temperature it was further cooled in an ice water bath for 5-10 min allowing the crystallization to complete. The yellow crystals
obtained were collected and dried to make ethanol-free.

PART 3 - CHARACTERIZATION OF THE PRODUCT
The product was then analyzed by NMR ('H, '3C), FTIR, and mass spectroscopic techniques.
DATA AND CALCULATIONS

Mass product crystals: 8.54 g (0.041 mol)

Theoretical Yield: 9.82 g

Percent Yield: 87 %

Observed melting point: 102 °C'?

Literature value: 103°C

'H NMR (400 MHz, CDCl;): & 7.38 (3 H, m), 7.47 (2 H, m), 7.54 (2 H, m), 7.80 (I H, d, J=15.7 Hz)

'3C NMR (100 MHz, CDCl;): & 190.4, 144.7, 138.1, 134.8, 132.7, 130.4, 128.8, 128.5, 128.4, 128.3, 121.9
MS (m/z) : 209.10 (M*+1)

IR (neat): 1654.3, 1599.7 cm™!

i) SYNTHESIS OF CINNAMALACETOPHENONE
PART I-CONDENSATION OF ACETOPHENONE WITH CINNAMALDEHYDE

50 mL ethanol and 8 mL of 10 % aq. NaOH solutions were added to a 250 mL RB flask. The RB flask was placed in an ice-water
bath and cooled to approximately 20 °C. Then the flask was removed from the ice bath. A mixture of cinnamaldehyde (I 1.5g,
0.0871mol) and acetophenone (10.5g, 0.087 Imol) was added to the RB flask in approximately 5 min and stirred for | h. The
reaction mixture was filtered '¢, washed with water, and dried to afford 18.6 g of the crude product.

PART 2 - RECRYSTALLIZATION

A hot water bath was prepared by placing approximately 50 mL of water into a 100 mL beaker. Water was heated to boiling. 25
mL ethanol was added to the 250 mL RB flask containing solid cinnamalacetophenone. The RB flask was placed in the hot water
bath and stirred continuously for 5 min. Another |5 mL of ethanol was added to the RB flask and stirred continuously till all the
solid had dissolved. Then the RB flask was removed from the hot water bath and allowed to cool at room temperature. If
necessary, scratch inside the RB with a glass rod to induce crystallization. Once the RB was cooled to room temperature it was
further cooled in an ice water bath for 5-10 min allowing the crystallization '’ to complete. The yellow crystals were collected
and dried to make ethanol-free.

PART 3 - CHARACTERIZATION OF THE PRODUCT
The product was then analyzed by NMR ('H, '3C), FTIR, and mass spectroscopic techniques.
DATA AND CALCULATIONS:

Mass product crystals: 16.7 g (0.07 Imol)

Theoretical Yield: 20 g

Percent Yield: 82 %

Observed melting point: 132 °C

Literature value: 133 °C'?

'H NMR (400 MHz, CDCls): 87.02 2 H, d, ] = 3.9 Hz), 7.08 (I H, d, ] = 14.7 Hz), 7.39 (3 H, m), 7.46 (4 H, m), 7.51 (2 H, m),
7.98 (2 H, m)

3C NMR (100 MHz, CDCl;): 8 190.5, 144.8, 141.8, 138.2, 136.1, 132.6, 129.2, 128.8, 128.5, 128.3, 127.3, 126.9, 125.4

MS (m/z) : 235.20 (M*+1)

IR (neat): 1661.7, 1506.2 cm'

EVALUATION OF THE ANTIOXIDANT PROPERTY OF CINNAMALACETOPHENONE

The deoxyribose assay method as described by Halliwel '® has been followed to determine the antioxidant property of
cinnamalacetophenone. This method uses the hydroxyl radicals generated from Fenton's reagent to degrade 2-deoxy-D-ribose
resulting in the formation of malondialdehyde (MDA), which could be identified by a redcolor formed on treatment with
thiobarbituric acid (TBA). The red color is due to the formation of the MDA-TBA complex. Fenton’s reagent is prepared by the
addition of ferrous sulphate to hydrogen peroxide in equimolar proportion Ferrous Iron (Il) is oxidized by hydrogen peroxide
tferric iron (Ill), a hydroxyl radical, and a hydroxylanion. The hydroxyl free radical generated by Fenton’s reagent is a powerful,
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non-selective oxidant. Oxidation of an organic compound by Fenton’s reagent is rapid and exothermic (heat-producing) and
results in the reduction of contaminants to primarily carbon dioxide and oxygen.

Fe? + H,0, — Fe’* + OH + OH"

The hydroxyl free radical then reacts with deoxyribose degrading it to form malondialdehyde. The extent of the degradation
depends on the available hydroxyl free radicals. The malondialdehyde is identified by the red complex formed on reaction with
thiobarbituric acid that absorbs strongly at 532 nm (Scheme 2). The decomposed products of deoxyribose are 2-thiobarbituric
acid-reactive substances (TBARS). If an antioxidant is present in the system, it scavenges the hydroxyl radicals generated and
protects the deoxyribose from degradation producing a lesser amount of TBARS; accordingly, the intensity of red color
produced will be less.

@] CH OH
—_— OMO
HO™
Deoxyribose Malondialdehyde

9]
N 4 ) ﬁN SYN OH HC /N\”/SH
N)§S

Na = N
(0]
OH OH

Thiobarbituric acid MDA-TBA complex
(red colour)

Scheme 2

Cinnamalacetophenone has a conjugated system and is expected to be easily oxidized. The capability of cinnamalacetophenone
to scavenge hydroxyl radicals has been studied by preparing various concentrations of it in ethanol and measuring the intensity
of the red color formed in each case by UV absorbance at 532 nm.

EXPERIMENTAL PROCEDURE
Deoxyribose Assay

The assay was performed as described by Halliwell '. All solutions were freshly prepared. Into a solution of 2-deoxyribose
(ImL, 0.00037M ) was added buffer phosphate (ImL) (pH 7.4), H,O, (ImL, 0.004 M), | mL of various concentrations of chalcone
(0.0096 M, 0.0192 M, 0.0384 M, 0.0769 M, 0.1538 M), and ferrous sulphate (ImL, 0.004 M). After an incubation period of 30 min
at 310 K, the extent of deoxyribose degradation was measured by the TBA reaction. 3 ml of TBA (prepared by dissolving 100
mg in 10 mL ethanol) was added to the reaction mixture and heated for |5 min at 353 K. After the mixture was cooled, the
absorbance at A 532 nm is noted against a blank '*(the same solution but without sample).

RESULTS AND DISCUSSION

The activity test as a hydroxyl radical scavenger was conducted in vitro by using the Halliwell method. The reaction was started
by adding ferrous sulphate and H,O, to produce a radical that will react with deoxyribose. The reaction was stopped by adding a
TBA reagent that would give a red color if the malondialdehyde was formed as the result of the reaction between the radical
and deoxyribose. The absorbance of the red color was measured by using a UV spectrophotometer at the optimum wave
number. The percentage (%) activity as an antioxidant was calculated as the percentage of the absorbance decrease of the
product of the synthesis that could prevent the degradation of the 2-deoxyribose compared to the blank. When the sample of
the synthesis works well as the hydroxyl radical scavenger, then it will decrease the deoxyribose degradation ?° so that the
malondialdehyde-TBA complex will only give the low intensity of red color. Thus, the more intense the red color, the less active
the sample is. The graph showing the absorbance sample at different concentrations against wavelength is then obtained as
shown in figure 3. The percentage inhibition (I %) was calculated by the formula for the concentrations of the sample.

| % = Ablank - Asample x 100 %
A

sample

The 1Cso value represented the concentration of the compounds that caused 50% inhibition. 50% inhibition was determined to
be 0.0192 M for chalcone.
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Wavelengt

_ Blank (without sample)  1.893
C 0009%M 1.473 27.43
B oo™ 0.996 50.9

0.0384 M 0.752 62.9
0.0769 M Nil
I o.1538 M Nil
Figure 3

CONCLUSION

Benzalacetophenone and cinnamalacetophenone were synthesized by Claisen-Schmidt reaction in good yield. The progress of
the reaction & purity of the synthesized compounds was monitored by TLC using silica gel-G as stationary phase, chloroform:
hexane (1:3) as mobile phase and iodine vapor was used as detecting agent. The entire compounds gave a satisfactory R¢ value.
The structures of benzalacetophenone and cinnamalacetophenone were confirmed by NMR ('H, '* C), FTIR, and MASS spectra.

Cinnamalacetophenone was found to be an effective active hydroxyl radical scavenger as determined by Halliwell's method. 50%
inhibition was determined to be 0.0192 M for cinnamalacetophenone.
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Abstract:Alcohol is a hepatotoxin that is commonly consumed worldwide and is associated with a spectrum of liver injury
including simple steatosis/fatty liver, alcoholic hepatitis, fibrosis, and cirrhosis. Chronic liver diseases (CLD) cause significant
morbidity and mortality worldwide. Diabetes and alcohol consumption are two of the most prevalent public health problems in
the Indian population. The biochemical markers for chronic alcohol consumption that have been most commonly studied are
serum GGT, AST, ALT,ALP, mean corpuscular volume (MCV), and carbohydrate-deficient transferrin (CDT). The present study
was aimed to analyze the various liver function enzymes in chronic alcoholics with type 2 diabetes mellitus.

Keywords: Biochemical parameters, type 2 diabetes, Chronic liver diseases, haemoglobin, liver disease
INTRODUCTION

Alcohol is a hepatotoxin that is commonly consumed worldwide and is associated with a spectrum of liver injury including
simple steatosis/fatty liver, alcoholic hepatitis, fibrosis, and cirrhosis. Chronic liver diseases (CLD) cause significant morbidity and
mortality worldwide. Alcohol causes significant hepatocyte injury by the generation of free radicals, cytokine release, hypoxic
injury, and adduct formation '. Diabetes and alcohol consumption are two of the most prevalent public health problems in the
Indian population. Due to improved curative services and vaccination coverage, infectious diseases had been controlled to a
great extent. As an effect, there is a shift from communicable to non-communicable diseases. Among non-communicable
diseases, diabetes stands first which causes both health and economic burden to the patients as well as the country. There were
around463 million of the world's population were living with diabetes in 2019. In 2020, according to the International Diabetes
Federation (IDF), 88 million people are suffering from Diabetes mellitus in the Southeast Asia region. Of these 88 million people,
77 million belong to India.Alcohol influences glucose metabolism in several ways in diabetic patients as well as in non-diabetic
patients. If consumed with food, alcohol is the preferred fuel and causes higher blood glucose levels leading to insulin response.
Further, as alcohol inhibits both gluconeogenesis and glycogenolysis, its acute intake without food may provoke hypoglycemia,
especially in cases of depleted glycogen stores and in combination with a sulphonylurea. Thus alcohol consumption potentiates ill
health effects of diabetes “Approximately 60%-90% of individuals who drink more than 60 ml of alcohol per day have been
shown to have hepatic steatosis 34 However, less than half of individuals with alcoholic steatosis, who continue to drink alcohol,
will progress to fibrosis and only 10%-20% will eventually progress to cirrhosis ** Nonetheless, once steatohepatitis has
developed, the risk of the development of cirrhosis is increases compared with simple steatosis’ In addition, individuals who
have demonstrated steatohepatitis who continue to drink alcohol or who develop symptomatic alcoholic hepatitis have higher
rates of progression to cirrhosis compared with those who subsequently abstain from alcohol consumption or who have never
had an episode of symptomatic alcoholic hepatitis. Alcoholic cirrhotics who abstain from alcohol consumption for at least |.5
years have improved survival rates compared to those that continue to drink8.The biochemical markers for chronic alcohol
consumption that have been most commonly studied are serum GGT, AST, ALT,ALP, mean corpuscular volume (MCV), and
carbohydrate-deficient transferrin (CDT). An AST to ALT ratio over 2 is highly suggestive of Alcoholic Liver Disease.Most
patients with non-Alcoholic Liver Disease have AST to ALT ratios below one. Specific IgA antibodies directed towards
acetaldehyde-derived protein modifications are frequently seen in alcoholics and thus, IgA levels are increased in chronic
Alcoholic liver disease. An increased ratio of IgA to IgG is highly suggestive of ALD. While there are no ideal non-invasive
biomarkers currently available to differentiate between simple steatosis and alcoholic steatohepatitis, newly discovered
biomarkers for non-alcoholic steatohepatitis (NASH) may be potentially applied to ALD in the future. The present study was
aimed to analyze the various liver function enzymes in chronic alcoholics with type 2 diabetes mellitus °.

MATERIALS AND METHODS

This was a descriptive cross-sectional study conducted at the Department of Biochemistry, Santosh Medical College and
Hospital, Ghaziabad, India from January 2020 to September 2020. The present study was approved by the Institutional ethical
committee and review board. The study was conducted on 255 individuals out of the thesis 99 were adult Males aged 45-60
years patients with a positive history of prolonged alcohol intake for 2five years with Alcoholic Liver Diseaseconsidered as case
and |56age and sex-matched individuals with Alcoholic Liver Disease with no history of diabetes Mellitus were considered as
control'®'". Exclusion Criteria: Patients with autoimmune disease, hemolyticanemia, or infections of the liver, renal problem, and
history of any substance abuse were excluded from the study. Patients who tested positive for Hepatitis B surface antigen and
indicated the presence antibody of Hepatitis C virus were excluded from the study.Also, subjects were recruited in the present
study only after obtaining written informed consent '*'*Sample collection and record-keeping: A total of 5ml of blood was
drawn by venipuncture under aseptic precaution in the fasting condition in a plain tube. Serum was separated and biochemical
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parameters include Fasting and Postprandial blood glucose, total protein, albumin, globulin aspartate transaminase (SGOT),
alanine transaminase( SGPT), alkaline phosphatase (ALP) and y-glutamyltranspeptidase (GGT) were assayed by using Roche fully
automated clinical chemistry analyzer- Cobas cl | |.Demographic, biochemical, and clinical parameters of study subject were
recorded using pre-printed and pre-structured Performa with provision to record name, age, sex, duration of diabetes type 2,
dietary habit, drinking habit, smoking habit, family history of the disease,socio-economic status, community, occupation and
present, and past clinical history '°.

RESULTS

The study includes a total of 255 individuals with the age group 40-60 years among them, 99 were the case and 156 were the
control. The median age (IQR) of the study participants and controls was 53.4 (46.9-57.1) years and 54.6(74.4-57.8) years,
respectively. Table Ishows the mean and standard deviation for both study groups height (cm),Weight(kg), BMI(kg/m?). A
significantly increased level was observed in mean FBS and mean PBBS in the cases compared to control.However, GL and
Ferritin were insignificantly increased, and mean SGOT, mean SGPT,mean BILT, mean BILD, mean APL, mean TPR were
insignificantly decreased in case comparison to controls(Table 2). Among the cases, fever was most prevalent 41.41% whereas
ascetics were less prevalent 8%(Table3). There was a positive and significant correlation of Age with FBS and a negative
significant correlation of Age with SGPT,TPR in study participants. There was a positive and significant correlation of FBS with
PPBS and a negative significant correlation of FBS with BILD and SGPT in study participants (Table 4).

Table 1: Demographic parameters in control and diabetic population

S.No Characteristics Non-Diabetic control Diabetic population
(n=156) (n=99)

| Age (years)
Median 54.6 534
IQR (47.4 - 57.8) (46.9 — 57.1)

2 Height(cm)
Mean 155.0 154.4
SD 5.86 5.31

3 Weight(kg)
Mean 743 78.6
SD 9.41 8.20

4 BMI(kg/m?)
Mean 35.5 39.6
SD 5.52 5.27

5 Wiaist circumference(cm)
Mean 94.2 99.4
SD 1.8l 10.53
P (Value) 0.001

6 Systolic blood pressure(mm/Hg)
Mean 123 162
SD 17 9.2
P (Value) 0.001

7 Diastolic blood pressure(mm/Hg)
Mean 108 122
SD 6.45 6.25
P (Value) 0.001

A significantly increased level was observed in mean FBS and mean PBBS in the cases compared to control.However, GL and
Ferritin were insignificantly increased, and mean SGOT, mean SGPT,mean BILT, mean BILD, mean APL, mean TPR were
insignificantly decreased in case comparison to controls(Table 2).Among the cases, fever was most prevalent 41.41% whereas
ascetics were less prevalent 8%(Table3).There was a positive and significant correlation of Age with FBS and a negative significant
correlation of Age with SGPT,TPR in study participants. There was a positive and significant correlation of FBS with PPBS and a
negative significant correlation of FBS with BILD and SGPT in study participants (Table 4).

Table 2: Mean compression table of the Biochemical parameters among both study groups.

s.No Biochemical Non-Diabetic Diabetic P-Value (at the
Parameters control population 0.05 level)
(n=156) (n=99) ’
FBS(mg/dl)
| Mean 101.33 194.16 -
SD 14.88 64.06 0.001
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PPBS ( mg/dl)

2 Mean 213.19 252.35 "
SD 89.77 94.54 0.001
BILT

3 Mean 0.99 0.85
SD 1.03 0.65 0.201
BILD

4 Mean 0.48 0.33
SD 0.83 0.37 0.105
SGOT (U/L)

5 Mean 97.17 441 |
SD 305.20 57.11 0.089
SGPT (U/L)

6 Mean 118.12 42.70
SD 398.15 58.60 0.063
ALP (g/dl)

7 Mean 34431 322.06
SD 367.41 182.37 0.576
TPR (g/dl)
Mean 6.80 6.78

8 SD 0.46 0.47 0713
GL

9 Mean 3.07 5.95
SD 0.24 28.74 0214
GGTP

10 Mean 74.72 51.31
SD 140.20 77.73 0.130
FERRITIN (NG/ML)

| Mean 363.90 376.89 0.141
SD 66.67 71.25 ’

“Correlation is significant at the 0.05 level (2- tailed)

Table 3: Distribution of cases according to the clinical presentation in diabetic subjects (N=99)

Clinical features Number of cases (N=99) % prop (Cl at 95%)
Fever 41 41.41% (31.71 = 51.12)
Vomiting 28 28.28% (19.69 — 38.22)
Jaundice 12 12.12% (6.06 — 20.02)
Abdominal pain 35 35.35% (26.01 — 45.60)
Hepatomegaly 26 26.26% (17.93 — 36.07)
Ascitis 8 8.08% (3.55 — 15.30)
Pruritis 14 14.14% (17.95 — 22.59)

Table 4: Correlation among the Biochemical parameters in all study participants (N=255)

AGE | FBS | PPB | BIL | BIL | SG SGP | ALP | TPR | GL GG
S T D oT T TP
Pearson‘ 140°
Correlation
FBS n
Sig. (2- 026
tailed) )
Pearson . 073 ;37I
Correlation
PPBS Sig @
tailed) 246 .000
Pearson | oe1 [_112 | -015
Correlation
BILT Sig @
tailed) 332 .074 | 811
Pearson - .880"
BIL D Correlation -056 126" -048 | .
Sig. (2- | 376 .045 | 450 | .000
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tailed)
l::i?::l,:tion 118 [ -112 | 025 | 530 | 8
SGOT Sig a
tarted) 060 | .073 | 691 |.000 | .000
Pearson - - 001 620" | 7117 | 9637
Correlation | .144" | .124* | ~ * * *
SGPT | < 5
'8 2| 022 | 048 | 990 | .000 | .000 |.000
tailed)
Pearson. 120 | -026 | -014 ;4I0 ;492 ;239 ;329
Correlation
ALP = 5
'8 (- | 055 | 683 | 821 |.000 |.000 | 000 | .000
tailed)
Pearson - el - o
e ion | 2957 | 064 | -016 | 166" | "\ 50, | ~031 | -031 | .18
TPR = 5
'8 (-1 000 | 310 | 803 | .008 |.027 | 625 | 619 | .003
tailed)
Pearson | 40 | 003 | 087 |-020 |-018 | -015 | -015 | -028 | .004
GL Correlation
Sig. (| 469 | 956 | 166 | 749 | 777 | 813 | 810 | 659 | 947
tailed)
Pearson | | 020 | 032 | 3% | 816 [ Al | 4981 4300 1l 013
Correlation
GGTP | 5
8- (| 973 | 751 | 617 | 000 | 000 | 000 |.000 | 000 | 06l | .835
tailed)
FERRI | Pearson | ,\c | 049 | 024 | 080 | 099 | 036 |.053 | 077 |-088 |-021 | 073
TIN Correlation
Sig. | 470 | 432 | 706 | 203 | 113 | 563 | 401 | 220 | 163 | 735 | 24
tailed)
“Correlation is significant at the 0.05 level (2- tailed)
“Correlation is significant at the 0.01 level (2- tailed)
DISCUSSION

Sorbi et al in 1994 suggested that an elevated serum AST to ALT ratio has been proposed as an indicator of alcohol-induced
organ damage '® Hyperbilirubinemia, Hypoalbuminemia, and high ALT levels thus reflect the diminished hepatic activity of the
liver enzymes, which made them leak into the serum from damaged hepatocytes due to the location of ALT in the cytosol. ALT
provides reliable evidence for the liver injury caused by acute alcohol intoxication ''. The increase in AST may be due to
increased cell membrane permeability, cell necrosis and mitochondrial leakage into the blood, caused by excessive alcohol
consumption. Since AST is located in both the cytosol and mitochondria, serum levels depend markedly on the degree of liver
damage. Cohen et al also observed that an SGOT/SGPT ratio greater than 2 is highly suggestive of alcoholic hepatitis and
cirrhosis'?. It was reported that most patients with high alcohol consumption but without severe liver disease do not have an
AST/ALT ratio above one. A high AST/ALT ratio suggests advanced ALD. Serum AST values should be taken into account for
liver biopsy and treatment protocol for hepatitis C infection '*. Some interrelated reasons have been reported for the high
AST/ALT ratio in ALD due to decreased hepatic ALT activity, pyridoxal -5- phosphate depletion in the liver of alcoholics, and
mitochondrial damage leading to an increase in the serum activity of mitochondrial aspartate in patients with high alcohol
consumption. GGT is located in several tissues of the kidney, pancreas, and liver and plays a role in the metabolism of
glutathione, facilitating amino acid transport. The activity of serum GGT is induced by ALD and cholestasis, not by renal disease.
Several researchers have reported significant elevation in GGT in patients with ALD, and even in light and moderate drinkers. A
study by Cushman et al showed that elevated serum GGT levels in drinkers were related more closely to the biological effects
of alcohol consumption rather than to the amount of alcohol consumed. 45% of alcoholics showed increased levels of gamma-
glutamyltranspeptidase '* Irie et al found that GGT synthesis and protein expression were increased in ALD, leading to elevated
serum levels of GGT that were commonly noted in patients with the disease. We found in our study also that levels of GGT
were elevated significantly due to regular intake of alcohol '°. Many authors have shown that the determination of liver function
enzymes, lactate dehydrogenase, prothrombin time, and blood urea nitrogen are useful for the diagnosis and clinical evaluation
of patients with different pathologies related to alcoholic patients '®. Studies by Yamada etalin a 5-year follow-up study "’
showed that elevated serum GGT levels are directly proportional to alcoholism-related hypertension. In a study conducted in
2005, it was concluded that low socio-economic, hypertension and physical inactivity are significant predictors of diabetes
mellitus '®. In many studies, they state that the proportion of abnormal liver functions tests varied in a gender wise manner. In a
multivariate study by Stringhini et al BMI, deranged levels of lipid profile and unhealthy dietary habits go hand in hand with the
incidence of type 2 diabetes mellitus ' In a recent study conducted by Deshpande N et al, it was depicted that liver function
tests along with serum ferritin, blood urea, creatinine, blood glucose, and hemoglobin are directly related to the pathogenesis
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and progression of alcoholic liver cirrhosis 2°-24

Furthermore, the proportion of normal and abnormal values for the enzymes AST and ALT varied significantly between males
and females. It is increasingly believed that abnormal hepatocellular functions are strongly related to type 2 DM[21]. Analytical
studies have linked levated liver enzymes with hyperglycemia and/or insulin resistance. Abnormal LFTs in type 2 DM have also
been attributed to factors like non-alcoholic fatty liver disease and underlying hepatitis C infection. In a study conducted in 2014,
it was established that there was a significant positive correlation between alcoholism, liver injury, and liver function parameters.

CONCLUSION

The result of this study established that alcohol drinking is associated with several alterations in cell functions, the disintegration
of the plasma membrane, inhibition of key cellular metabolism, and a change ineffective mechanism for detoxification of harmful
components. Hyperbilirubinemia and Hypoalbuminemia are common features of alcoholics. Monitoring GGT, ALP, AST, and
ALT in combination is a sensitive means of detecting the severity of alcohol-induced liver damage.Internationally, the AST/ALT
ratio is accepted as a dependable marker for the diagnosis of ALD. ALD has a prime economic burden on society as well. This
provides reliable evidence for the liver injury caused by acute alcohol intoxication. We recommended screening for alcohol
abuse in all adult patients presenting to the hospital as an early modality for detection of ALD so that it can reduce the
morbidity and mortality due to ALD.
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From The Leaf Extract Of Psidium Guajava Plant And
Their Antibacterial Activity
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Abstract:Green synthesis of metallic nanoparticles has accumulated an ultimate interest over the last decade due to their
distinctive properties that make them applicable in various fields of science and technology. Metal nanoparticles that are
synthesized by using plants have emerged as nontoxic and ecofriendly. In this study, a very cheap and simple conventional heating
method was used to obtain the iron nanoparticles (FeNPs) using the extract obtained from the leaves of the Psidiumguajavaplant.
The obtained iron nanoparticles were characterized by UV-Vis spectroscopy, FTIR spectroscopy, XRD, Cyclic Voltammetry,
SEM, EDAX, and the antibacterial activity was studied against Bacillus cereus,Escherichia coli, Klebsiella pneumonia, and
Staphylococcus aureusby the standard disc diffusion method. The synthesized FeNPs were found to be 27nm which was confirmed
by XRD.

Keywords: FeNPs, Psidiumguajava, UV-Vis, FTIR, XRD, Cyclic Voltammetry, SEM-EDAX
INTRODUCTION

Matter can be broadly divided into two categories based on size: Macroscopic and Mesoscopic. A Macroscopic matter is visible
to the naked eye whereas mesoscopic particles such as bacteria and cells that have dimensions on the order of micron(s), can be
observed with optical microscopes. Falling into the gap between the microscopic and the mesoscopic is another class of matter,
the nanoscopic particles. . Nanotechnology is a very broad area comprising of nanomaterials, nanotools, and nanodevices *
Nanoscale iron particles are recently in great interest in environmental remediation circles in the removal of organic and
inorganic pollutants from aqueous solutions . The attention into zero-valent iron nanoparticles has been increasing considerably
since the growth of a green production technique in which extracts from leaves are used ** Nowadays iron nanoparticles (Fe
NPs) are synthesized by plant extracts and are used to remove nitrate in water. These Iron nanoparticles are considered as
cleaner productions that can be used for the efficient removal of nitrate ®. In this method of green synthesis, there is no
requirement for high pressure, energy, temperature, or toxic chemicals. Hence nowadays many researchers are diverting
themselves from using synthetic methods 7. Zero-valent iron nanoparticles (nZVI) have already proven their efficacy in the
reductive disposal of a wide array of environmental contaminants in numerous laboratory and field trials ®. The synthesis of nZVI
by the recently developed green bottom-up method is extremely promising °. Biosynthesis of metal nanoparticles extracted
from different parts (mostly leaves) of the plant is the most effective process of synthesis at a very affordable cost. During the
synthesis bioreduction of metal ions takes place. According to the researchers, the polyol components present in the plant
extract are responsible for the reduction of iron ions whereas water-soluble heterocyclic components stabilize the nanoparticles
formed. Appropriate precursors such as ferric chloride can be used for the reduction of plant extracts ''"

MATERIALS AND METHODS
Reagents and chemicals

Ferric Chloride (FeClI3) and all analytical grade chemicals were purchased from TCl Chemicals, Chennai. Freshly prepared triple
distilled water was used throughout the experiment.

Preparation of leaf extract by boiling method

Psidiumguajava leaves were selected from the Nagamalai area, Madurai, Tamilnadu, India based on cost-effectiveness and ease of
availability (Figure 1). Fresh and healthy leaves were collected locally and rinsed thoroughly first with tap water followed by
distilled water to remove all the dust and unwanted visible particles, cut into small pieces. About 10 g of these finely incised
leaves were weighed and transferred into 250 mL beakers containing 100 Ml distilled water and boiled for about 20 min. The
extracts were then filtered thrice through Whatman No. | filter paper to remove particulate matter and to get clear solutions
which were then refrigerated (4 °C) in 250 mL Erlenmeyer flasks for further experiments. In every step of the experiment,
sterility conditions were maintained for effectiveness and accuracy in results without contamination.
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Figure | Image ofPsidiumguajava

UV-Vis spectra Analysis

3* in aqueous

Samples (I mL) of the suspension were collected periodically to monitor the completion of bioreduction of Fe
solution, followed by dilution of the samples with 2 ml of deionized water and subsequent scan in UV-visible (vis) spectra '2,
between wavelengths of 200 to 700 nm in a spectrophotometer (Beckman - Model No. DU - 50, Fullerton), having a resolution

of | nm".
FTIR analysis

FTIR analysis of the dried FeNPs was carried out through the potassium bromide (KBr) pellet (FTIR grade) method in 1:100
ratio and the spectrum was recorded using Jasco FT/IR-6300. Fourier transform infrared spectrometer 2° equipped with JASCO
IRT-7000. Intron Infrared Microscope using transmittance mode operating at a resolution of 4 cm—1.

X-ray Diffraction (XRD)

The crystal structure of the produced FeNPs was determined and confirmed by using an X-ray diffractometer ' (Model PW
1710 control unit Philips Anode material Cu, 40 KV,30 M.A, optics: Automatic divergence slit) with Cu Ka radiation A=1.540 5
°A over a wide range of Bragg angles (30°<26<80°). Elemental analysis of the sample was examined by energy dispersive analyses
of X-rays with the JED-2300 instrument. The crystallite domain size was calculated from the width of the XRD peaks, assuring
that they are free from non-uniform strains. The particle size of the prepared sample was determined by using Scherrer's
equation as follows D=0.94A/Bcos©, where D is the average crystallite domain size perpendicular to the reflecting planes, A is
the X-ray wavelength, {3 is the full width at half maximum (FWHM) and © is the diffraction angle.

Scanning Electron Microscopy — Energy Dispersive X-ray Spectrometry (SEM-EDX) Analysis

The microstructure and composite homogeneity of the obtained samples were investigated using an SEM/EDX scanning
microscope JEOL-JSM 64000 LV. Energy-dispersive X-ray analysis measurements were performed under standard conditions.
The Iron nanoparticles were centrifuged at 10,000 rpm for 30 min and the pellet was redispersed in 10 mL ethanol and washed
3 times with sterile distilled water to obtain the pellet. The pellet was dried in an oven

and thin films of dried samples (10 mg/mL) were used for compositional analysis.

RESULTS AND DISCUSSION
Synthesis of Iron nanoparticles

The fresh leaves of Psidiumguajava broth solution were prepared by taking 100g of thoroughly washed and finely cut plants in a
500ml Erlenmeyer flask along with 200ml of sterilized double distilled water and then boiling the mixture for |5min before finally
decanting it. The extract was filtered through Whatman filter paper no | and stored at -4°C. The filtrate was treated with an
aqueous ImM FeCl; solution in an Erlenmeyer flask and the mixture was heated at 60°-70°C for 10-15 minutes. As a result, a
black-colored solution was formed; indicating the formation of iron nanoparticles. The Iron nanoparticle solution thus obtained
was purified by repeated centrifugation at 10,000 rpm for 10 min. As a black color solution was further confirmed by UV-Visible
spectrum analysis. It showed that aqueous Iron ions could be reduced by aqueous extract of plant parts to generate extremely
stable Iron nanoparticles in water(Figure 2).
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Figure 2 Formation of Iron nanoparticles and it is identified by the color change. (A) FeCls solution, (B) plant
extract (C) plant extract with FeCI3 solution.

UV - Visible spectral analysis

Synthesized FeNPs using UV-visible spectroscopy were studied and the recorded spectra are shown in Figure 3. The
absorption behavior shown in Figure 3 arises due to surface Plasmon resonance (SPR) '®. As the Psidiumguajava leaf extract was
added to the aqueous FeCl3 solution, the color of the solution changed from yellow to a black color indicating FeNPs formation.
Figure 3 shows the UV-Vis spectra of the synthesized FeNPs which gives a broad absorption band at around 254.12nm. Such
observation is characteristic of transition metal elements where the observed broad peaks are due to transitions within the filled
and unfilled d-orbital compounded by influence from other external factors '°. This peak at 254.12 nm due to the presence of
the Iron nanoparticles in the FeO state. Synthesized FeNPs using UV—visible spectroscopy were studied and the recorded
spectra are shown in Figure 3.
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Figure 3 (A) UV-Visible absorption spectra of Psidiumguajava leave extract. (B) UV-visible absorption spectra of
synthesized Iron nanoparticles, showing the surfaceplasmon resonance peak at 254.12 nm

FTIR analysis

FTIR analysis was carried out to identify the possible interaction between the biomolecules and Fe 3* during the biogeneric
reduction reactions. The FTIR data for FeNPs containing Psidiumguajava leaf extract is shown in Figure 4. The band at 3466
cm-1 is assigned for O-H stretching vibration of alcohol and phenol compounds and bands observed at 2075 cm-1, 1637 cm-I,
670 cm-1 are due to the C-O stretching, C=O stretching mode of the carbonyl functional groups in alcohol, ethers, acids, and
esters. The carbonyl band at 1637 cm-1 was shifted to 1690 cm-1 during the formation of FeNPs. The shift in bands at 1690 cm-
| was indicating the coordination of carboxylic acid with FeNPs and 688 cm-1 is attributed to zero-valent iron, FeO as reported
in the literature.

cmt

Figure 4 FTIR spectra of a) Psidiumguajavaleaf extract and b) Iron nanoparticles synthesized using the leaf
extract of Psidiumguajava

From the analysis of the FTIR study, we revealed that the carbonyl group from the amino acid residue, carbohydrates, and
phytochemical constituents has the stronger ability to bind metal NPs(capping of FeNPs) to prevent the agglomeration and
thereby stabilize the medium. This suggests that biological molecules could perform the dual function of formation and
stabilization of FeNPs in the aqueous medium. Water soluble heterocyclic compounds such as flavonoids, alkaloids were mainly
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responsible for the reduction and stabilization of NPs. These results implied that tannins, Spain, flavonoids, steroids,
carbohydrates, polyphenol, glycosides present in Psidiumguajava leaf extract play a major role in the reduction of Fe ** 2°,

X-ray Diffraction (XRD)

The sample of FeNPs could be also characterized by X-ray diffraction analysis of dry powders. The diffraction intensities were
recorded from 10° to 80° at 2 theta angles (Figure 5). The results for FeNPs revealed four diffraction peaks?' [42(100),
44(002), 48(101), 77(110)] are indexed as cubic (JCPDS file no-655099). The mean size of nanoparticles is calculated using
Debye Scherrer’s equation by determining the width of the (101) peak 2*
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Figure 5 X-ray diffractograms of Iron nanoparticles

All the peaks in the XRD pattern can be readily indexed to a hexagonal structure of Iron as per available literature. The size of
the sample was calculated from Scherrer's formula

The size of Iron nanoparticles synthesized by green synthesis was estimated to be 27X10-9 nm
Scanning Electron Microscopy- Energy Dispersive X-ray Spectrometry (SEM-EDX) Analysis

The presence of elemental Iron can be seen in the graph presented by EDX, Which indicates the reduction of Iron ions to
elemental Iron. The result of EDAX gives a clear idea about the elements present in the biosynthesized nanoparticles. The
EDAX profile of Phyto-capped FeNPs shows the strong signal of the Fe atom indicates the crystalline property as shown in
Figure 6 the vertical axis displays the number of X-ray counts whilst the horizontal axis displays energy in Kev. The optical
absorption peak is at 7Kev which is typical for the absorption of metallic Iron nanocrystallites. Other than these signals for C,
Ois observed which may originate from the biomolecules capped to the surface of the FeNPs, Mn, and Cl due to plant
constituents.
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Figure 6 SEM-EDX profile of the synthesizediron nanoparticles
To determine the morphology of the synthesized FeNPs the sample was analyzed with a Scanning electron microscope (SEM).

FeNPs synthesized using the extract of leaves of Psidiumguajava are studied under SEM and shown in Figure 7. It indicates that
FeNPs formed are agglomerated because of the adhesive nature having the morphology of irregular appearance.
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Figure 7 SEM image of the synthesized iron nanoparticles

CONCLUSION

The extract of the Psidiumguajava plant may be capable of producing Iron nanoparticles. Under the UV-Visible wavelength,
nanoparticles showed a surface Plasmon resonance behavior. The color change was also remarkable when Ferric Chloride was
mixed with the reducing agent of plant extract. The biosynthesized FeNPs were characterized by UV-Vis spectroscopy, FTIR
spectroscopy, XRD, SEM-EDAX. From the XRD analysis, the average crystal of Iron nanoparticles was found to be 27nm.
Overall, this approach is highly promising for the green-sustainable production of FeNPs.

References

.
2.
3.

o

13.
14.
15.
16.

17.
18.

20.
21.
22.

Pattanayak, Monalisa, P. L. Nayak, International Journal of Plant, Animal and Environmental Sciences, 2013, 3(I), 68-78.
M. Herlekar, S. Barve, R. Kumar, Journal of Nanoparticles, 2014, 2014, |-9.

T. Shahwana, S. Abu Sirriaha, M. Nairat, E. Boyaci, A.E. Eroglu, T.B. Scott, K.R Hallam, Chemical Engineering Journal,
2011, 172, 258-266.

S. Machado, S.L. Pinto, J. P. Grosso, H. P. A. Nouws, |. T. Albergaria, C. Delerue-Matos, Science of the total
environment, 2013, 445 - 446, 1-8.

MonalisaPattanayak, P. L. Nayak, World Journal of Nano Science & Technology, 2013, 2(1), 06-09.

T. Wang, |. Lin, Z. Chen, M. Megharaj, R. Naidu, Journal of Cleaner Production. 2014, 83, 413-419.

Y. Liu, S.A. Majetich, R. D. Tilton, D. S. Sholl, G. V. Lowry, Environmental Science & Technology. 2005, 39 (5), 1338
1345.

Gabor Kozma, Andrea Ronavari, Zoltan Konya, AkosKukovecz, ACS Sustainable Chemistry & Engineering. 2016, 4 (1),
291-297.

S. Machado, ]JG. Pacheco, HP. Nouws, JT. Albergaria, C. Delerue-Matos, Science of the total environment. 2015,
15(533), 76-81.

. W. C. W .Chan, D. J. Maxwell, X. Gao, R. E. Bailey, M. Han, S. Nie, Current Opinion in Biotechnology, 2002, 13(1), 40-

46.

. A. Thess, R. Lee, P. Nikolaev, H. Dai, P. Petit, . Robert, C. Xu, Y. H. Lee, S. G. Kim, A. G. Rinzler, Science, 1996,

273(5274), 483-487.

B. Z. Zhan, M. A. White, T. K. Sham, . A. Pincock, R. J. Doucet, K. V. R. Rao, K. N. Robertson, T.S. Cameron, Journal
of the American Chemical Society, 2003, 125(8), 2195-2199.

A. L. Linsebigler, G. Lu, J. T. Yates, Chemical reviews. 1995, 95 (3), 735-758.

H. Zhang, R. L. Penn, R. J. Hamers, J. F. Banfield, ]. Phys. Chem., B., 1999, 103 (22), 4656—4662.

R. F. Service, Science, 1998, 281(5379), 940-942.

N. L. Rosi, D. A. Giljohann, C.S. Thaxton, A. K. R. Lytton-Jean, M. S. Han, C.A. Mirkin, Science, 2006, 312(5776), 1027-
1030.

D. G. Shchukin, J. H. Schattka, M. Antonietti, R. A. Caruso, J. Phys. Chem. B., 2003, 107(4), 952-957.

R. Veerasamy, TZ. Xin, S. Gunasagaran, TFW. Xiang, EFC. Yang, N. Jeyakumar, Journal of Saudi Chemical Society, 2011,
15(2), 113-120.

I. N. Michiraa, D.N. Katithib, P. Gutoc, G. N. Kamaud, P. Bakere, E. Iwuohaf, International Journal of Sciences: Basic
and Applied Research, 2014, 13(2), 63-76.

R. Kiruba, G. Alagumuthu, International journal of Pharmacy, 2014, 4(4), 195-200.

E. Laviron, Journal of Electroanalytical Chemistry and Interfacial Electrochemistry 1979, 101(l), 19-28.

K. Shameli, MB. Ahmad, M. Zargar, WM. Yunus, A. Rustaiyan, NA. |brahim, International Journal of Nanomedicine,
2011,2011(6), 581-590.

109



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

SP-20

Extraction Of Bioactive Compounds From Actinomycetes Associated With
Lichen

V.S.Sangeetha'” ,M.Durga’ V.Vanitha' ,R.Elayaperumal’
'Dhanalakshmi Srinivasancollege of arts and science for women Autonomous Perambalur Tamilnadu-621212

""Corresponding Author
Mail id :sangeethavasanth23@gmail.com

Abstract:In the present scenario, entire globe urgently require two important reforms, one with economic reform and
another one withnantibiotic reform. Among them antibiotic reform is urgently needed one to control the emergence of new
pathogenic forms and blooming of multiple antibiotic resistant human pathogens leading to limited or no treatment options. In
order to treat such infection and avoid an epidemic to occur new treatment method must be made available by discovery of
new structural chemotypes thatcan inhibit the growth of pathogenic organisms by new modes of actions. The screening and
characterization of promising stains of actinomycetes producing potential antibiotics and other therapeutics are focusing on the
response of antioxidant systems of bacterium which is important in various oxidative stress conditions. Actinomycetes are gram
positive bacterium of the order actinomycetes they are characterized by filamentous morphology DNA with a high in G+C
content presence of LL diaminopimelic acid (LL-DAP) and the presence or absence of characteristic sugars in the cell wall.
Actinomycetes taxa from diverse habitat with unique metabolic activity often led to the of novel antimicrobial agent various
antimicrobial agent .In Present study bioactive compound are extracted from actinomycetes and characterised.

Key words:Actinomycetes, Lichens, screening, antibiotics

INTRODUCTION

Lichens are complex symbiotic associations between a fungus (mycobiont) and an alga (photobiont) with unique characteristics
in plant kingdom.Many species extremely slow-growing rates ranging from <0.9 mm/year '2. In general, crustose lichens have
substantially lower growth rates as compared to foliose lichens **Water is absorbed when the lichen’s water potential is below
the atmospheric water potential, which generally happens at relatively low temperatures (<20°C) and high relative humidity
(>75-95%) (Palmgqvist et al., 2008). About 40-50% of lichen’s dry mass is composed of carbon, which they mainly gain from the
photobiont’s photosynthesis "

MATERIAL AND METHODS
Sample collection

Lichen samples were collected from Karaikal region of northern coastal region located in Tamil Nadu Intact well dried lichen
samples were chosen and segregated based on the thallus morphology and general '*'". The morphological features of thallus
and fruiting bodies were observed under Stereozoom microscopes. Spot test was carried out by 10% aqueous solution of
potassium hydroxide (K), Steiner’s stable Para-Phenylenediamine solution (PD) and calcium hypochlorite solution. Anatomical
investigation of fruiting bodies was observed under light microscope and compound microscope. ldentified specimens were
reconfirmed at National Botanical Research Institute (NBRI)-Lucknow '*'*

Sample pretreatment and selective isolation of Actinomycetes

The lichen samples were washed with sterile water for a few minutes. Followed by washing in 3.15% calcium hypochlorite
solution for 10 min. Consecutively, washed with 10% sodium hydrogen carbonate solution for 15 min and 1% sodium azide for 2
min. Lichen samples were rinsed with sterile distilled water followed by washed with disinfectant and homogenized finally with
sterile water. Approximately 2 mg of lichen thallus was randomly picked and homogenized. ImL of homogenate was serially
diluted, plated on starch casein agar amended with Cycloheximide (50 mg/L) and Nalidixic acid (20 mg/L) and incubated the
samples at 30°C for 7-15 days.

Morphological characterization — Coverslip Method

The Actinomycetes colonies were streaked the plate containing starch casein agar and the sterile cover slip was taken and the
coverslip are inserted into the medium at 40°angle without disturb the agar surface of the medium, then the plate are incubated
at 37°C for 4 to 7 days after incubation the cover slip are taken and placed the microscopic slide and observed under the

microscope in different objective. '**!7

Biochemical Characterization
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Actinomycetes is different method identified the physiological characteristics such as urease test, catalase test, cellulose test
and nitrate reduction test urease Urease amidohydrolase) was discovered arounl|50 years ago. The first ureolytic
microorganism, Micrococcus ureae, was isolated from urine in 1864 by van Tieghem. However, Musculus obtained the first
ureolytic enzyme in 1874 from putrid urine, and as proposed by Miquel in 1890, it was named urease.

Christensen’s Urea agar

Theurease medium was prepared in 1000ml and the medium was sterilized in 1210c. This medium was poured intothe petri
plate, in each plate 20 ml is transfered . After solidification the medium to be streaked on the isolated colony and then
incubated at 30°C for 48 hrs. Change in colour of the medium from orange to deep pink indicated the production of urease.

RESULT AND DISCUSSION

Collected lichen sample was washed in tap water for 2 min. 70% ethanol and 3% sodium hypochlorite is used for surface
sterilization. Finally, sterile water wasadded and homogenized. | mL of Extract was serially diluted, plated in starch casein agar
(SCA) and incubated at 37°C '8, Eight different isolated colonies have been found on SCA agar plate with varied colony shape
and color. The isolated colonies are further streaked using quadra streak technique in order to obtain a pure strain of
Actinomycetes

Strain no | Strain name Colony morphology
| 7 Powdery colony
2 RRI Light white colony
3 2(1) Dirty white powdery
colony
4 1(2) White powdery with dirty white layer
5 L2MD8 | Creamy white colony
6 2(2) Powdery creamy colony
7 6(3) Light white colony

Fresh SCA medium was prepared, autoclaved at 121°C for |5 mins and poured in a plate under laminar air flow chamber for
maintaining a sterile environment to avoid other contaminations from the surrounding. After streaking the strain in sterile SCA
medium, sterilized coverslip are placed at an angle of 40°C in a slanting position hasActinomycetes is thread-like filaments in
morphology which tends to grow above the surface of the coverslip. This coverslip technique is to determine the morphological
of the Actinomycetes

Microscopic characterization

Certain biochemical characterization has been performed that helps in ease identification of ActinomycetesEfficiency.All the
eight strains of Actinomycetes isolated from the Lichen sample showed no colour change from orange to pink that indicates the
presence of urease. Similarly, all the seven strains of Actinomycetes are negative in Oxidase test showing no formation of
effervescence when treated with 2% H202. DNA isolation is performed to all the isolated Actinomycetes such that to
determine the Genus and Species name of them using Molecular techniques. Before DNA isolation, all the strains were
inoculated into a sterile SCA broth medium and allowed to grow for about 7 to 8 days for their growth of cells. After incubation
at room temperature |.5ml sample was taken and centrifuged in which supernatantconsist of medium is removed from the pellet
and steps regarding DNA extraction are started. The cells were preliminarily breaken, made all the internal cell materials to
come out and remove or separate all the cell materials from our main product DNA and purified 2 They are performed using
certain chemicals that play a role in breaking, bringing out, separating and purifying our target template DNA. '

Figure :1 DNA isolation
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Antimicrobial activity

Extraction of secondary product fromActinomycetes is performed . Culture are centrifuged at 10,000rpm for about 10 mins to
separate the supernatant and pellet and transferred into a fresh tube. The cell pellet are washed with distilled water completely
to avoid any cellular contaminants. With the help of separating funnel, methanol is added to the supernatant to extract the
compounds from them 2%, Under sterile condition, using mortar and pestle, the pellet was completely grinded with methanol
and the extract were transferred to a fresh tube. Both the supernatant and pellet extract are stored in fridge. To the extracts,
Antimicrobial activity is determined by inoculating a known volume of extract onto four different pathogens plated in bacterial
medium ?¢ . LB medium is prepared, sterilized in autoclave at 121°C for |5mins. They were poured into sterilized plates under
the laminar air flow chamber to maintain the aseptic condition. Four different pathogens like Staphylococcus, E.coli,
Pseudomonas, and Enterococci were taken and sub- cultured. The sub cultured pathogens were incubated at 37°C for 24 hours.
After incubation the pathogens were swabbed by using the sterile cotton bud on the solidified Luria Britani plates. Wells were
created on the pathogenic plates and 30ul of the methanol extracts were injected into the well with the help of micropipette

. Pseudom'o Staphylo | Bacillus | Enterobac | Salmonel | Aeromon | Klebs
Strain . nasaerugin - .
E.coli osa coccus subtilis ter la as iella

RRI 19mml - - 9mmz| - - - -
7 6mmzl| - - - - - - -
L2MD - 13 mmzl - - - - - -
8

6(3) i i i i i i i i
1(2) - - - - 2 mmzl - - -
2(2) - - - 2mmz| - - - -
6(1) - - - - - - - -
2() - 3 mmzl - - - - - -

Thus from the antibacterial activity test, it has been found that strain RRI has activity towards E.coli and Bacillus subtilis with
19mm. Strain 7 shows activity towards E.coli with 6mm. Maximum zone of inhibition was found in RRI with 19mm in E.coli and
I3mm in P.aeruginosa by L2MD8

CONCLUSION

Actinomycetes associated with lichens from Ramanathapuram are collected and isolated using streak method. 7 strains of
actinomyces were found and were purified using a spread plate technique to get a pure colony. Their morphological and
biochemical characters were studied along with molecular characterization. From the broth strain, bioactive compounds were
extracted using ethylacetate and water extract separately. To both the extracts antibacterial activity was studied in which
solvent extract show no zone of inihibition whereas water extract of 2 strains showed maximum inhibiting activity on E.coli and
Pseudomonas aeruginosa. In future, the Extracted DNA has to be sent for sequencing to identify the culture which shows
activity. The water extract which shows activity should be sent out for GC-MS, HPLC And NMR for purification and
identification of compound and its structure that shows activity towards pathogens.
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Abstract:Diabetes mellitus is one of the common metabolic disorders and 10% of the population. Suffer from this disease
throughout the world. Insulin and oral hypoglycemic agents are still the major players in the management of the disease but
many adverse effects were, observed and they did not reduce diabetic associated complications. Currently, available treatment is
far from satisfactory and is expensive. Many indigenous Indian medicinal plants are successfully used to manage diabetes. Plant
drugs are frequently considered to be less toxic and free from side effects than synthetic ones. However, the search for new
anti-diabetic drugs continues. Keeping this view, the present study aimed to evaluate the anti-diabetic Terminalia bellirica.
Administration of Terminalia belliricato AXN rats restored the level of glucose profile. This confirms the antidiabetic activity
of Terminalia bellirica. The potential antidiabetic activity of Terminalia belliricais due to the presence of phytochemical
constitution present in the plant. Some of these phytochemicals such as Carbohydrates, Free amino acids, Alkaloids, Flavonoids,
Tannins, Saponin, Quinones, Glycosides, Cardiac glycosides, Terpenoids, and polyphenolic compounds have possessed
antidiabetic activity.

Keywords:Terminalia bellirica, Phytochemicals, Diabetes mellitus, Lipid profile.
INTRODUCTION

Diabetes is a metabolic disorder of carbohydrates, fat, and protein, affecting a large number of the population in the world' .
Diabetes mellitus is not a single disorder but is a group of metabolic disorders characterized by chronic hyperglycemia, resulting
from defects in insulin secretion, insulin action, or both?. Increased thirst, increased urinary output, ketonemia, and ketonuria
are the common symptoms®. Diabetes mellitus has caused significant morbidity and mortality due to microvascular (retinopathy,
neuropathy, and nephropathy) and macrovascular (heart attack, stroke, and peripheral vascular disease) complications reductase
as a key enzyme, catalyze the reduction of glucose to sorbitol and is associated in the chronic complications of diabetes such as
peripheral neuropathy and retinopathy®. The use of aldose reductase inhibitors and.-glucosidase inhibitors has been reported for
the treatment of diabetic complications . Based upon the etiology, diabetes mellitus can be divided into two main types, Type I,
“Juvenile Diabetes Mellitus" (Insulin Dependent Diabetes Mellitus), and Type 2, "Adult type" (Non-Insulin Dependent Diabetes
Mellitus)®. Type | occurs in childhood, mainly due to the destruction of pancreatic.-cell islets through autoimmune-mediated,
resulting in absolute insulin deficiency®. Type 2 is more associated with adult hood and elderly people, which are mainly due to
insulin resistance or abnormal insulin secretion . Herbal medications have been used for the treatment of a variety of ailments, a
huge number of the population in the world is entirely dependent on traditional medicines. From the ethnobotanical
information, about 800 plants which may possess anti-diabetic potential have been found 72 .In folk / tribal medical practice,
many plants are used to treat diabetes mellitus in south.'®"!

Terminalia bellirica.

Kingdom: Plantae

(unranked) : Eudicots

Order: Myrtales

Genus: Terminal

Kingdom: Plantae

(unranked) : Eudicots

Order: Myrtales

Species; belliricia
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MATERIALS AND METHODS
Collection of Plant materials:

The fully mature Terminalia bellirica leaves were collected from Tamil University in January 2015 at Thanjavur, Tamil Nadu, and
South India.

Preparation of ethanolic leaf extract

The collected Terminalia bellirica leaves were cut into small pieces and shade dried at room temperature. The Terminalia bellirica
leaves were soaked with methanol (50%) for 48 hours. A semi-solid extract was obtained after the complete elimination of
alcohol under reduced pressure.

Preliminary phytochemical tests

The phytochemical test was carried out in the leaf extract of Terminalia bellirica using standard procedures to identify
phytochemical constituents

Antidiabetic activity

Male albino rats of Wistar strain approximately weighing 180-190g were used in this study. They were healthy animals purchased
from the Indian Institute of Science, Bangalore. The animals were housed in spacious polypropylene cages bedded with rice husk.
The animal room was well ventilated and maintained under standard experimental conditions (Temperature 27 + 2° C and 12
hours light/dark cycle) throughout the experimental period. All the animals were fed with a standard pellet diet and water was
provided adlibitum. They were acclimatized to the environment for one week before experimental use. The experiment was
carried out according to the guidelines of the Committee for Control and Supervision of Experiments on Animals (CPCSEA),
New Delhi, India.

Alloxan induced, Diabetic rats

NIDDM was induced in overnight fasted adult male Wistar albino rats weighing 150-200 g by a single intraperitoneal injection of
120 mg/kg alloxan monohydrate (Loba Chemie) . This model has been used in earlier studies to induce type Il diabetes in rats .
Glibenclamide (2.5 mg/kg) was used as the standard drug. After 72 h of alloxan injection, stable hyperglycemia was confirmed by
estimating the glucose level in the urine of rats by Benedict's qualitative test . Plant extracts at a dose of 500mg/kg were orally
given once a day for |5 days after hyperglycemia was confirmed by the elevated glucose levels in urine determined at 72 h.
The animals were divided into six groups of six animals each as follows. Each animal was marked for identification and regular
monitoring.

Group | - Vehicle control were injected with buffer alone (Non-diabetic)

Group Il - Diabetic control

Group llI - Termindlia bellirica leaves extracts at a dose of 500mg/kg was orally given once a day for 20 days.
Group IV - Diabetic standard as 2.5mg/kg of Glibenclamide, p.o was orally given once a day for 20 days.

Collection of blood and preparation of serum sample

At the end of the experimental period, the animals were killed by cervical dislocation after overnight fasting. The blood sample
was collected. The blood was allowed to clot by standing at room temperature for 30 minutes and then refrigerated for another
30 minutes. The resultant clear part was centrifuged at 3000 rpm for 10minutes and then the serum (supernatant) was isolated
and stored refrigerated until required for biochemical analysis.

BIOCHEMICAL ESTIMATION

Estimation of Glucose

Glucose was estimated by GOD/POD method 0.0 ml of serum was mixed with 1.0ml of buffered enzyme reagent and incubated
at 37°C for |5 minutes. The absorbance of the working standard and test was measured at 505nm against blank in a
spectrophotometer.Values were expressed as mg/dl serum

Estimation of hemoglobin

Haemoglobin was estimated by the Cyanmethaemoglobin method

Reagents

115



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

20pl of blood was added to 5ml of Drabkin’s solution. Mixed well and allowed to stand for |Ominutes. Read the absorbance at
540nm with Drabkin’s solution as blank. Read the absorbance of the standard in the same way. Values were expressed as g/dI.

RESULTS

The present study was carried out on the plant sample revealed the presence of medicinally active constituents. The
phytochemical characters of the Termindlia bellirica investigated a summarized in Table |. The present study was carried out to
evaluate the Antidiabetic activity of Termindlia bellirica on alloxan-induced diabetic rats. The observations made on different
groups of experimental animals were compared as follows

Table I. Phytochemical screening of Terminalia bellirica

TEST RESULT
Tannin +
Phlobatannins | +
Saponin +
Flavonoids +
Steroids ++
Terpenoids +
Triterpenoids ++
Alkaloids +

Carbohydrate | +

Amino acid ++

Anthroquinone | +

Polyphenol ++
Glycoside ++
300 = Glucose (nw/dl)
= Hb (2o/dD

250
200
150
100
ul B L L
0 | ! , .

Group T Group IT Group ITT Group IV

Fig.1.Effect of Terminalia bellirica on Glucose and Hb in normal and experimental rats.

Fig. 1 Represents the levels of Glucose and Hb in normal and experimental rats. Group |l Diabetic rats showed a significant
increase in the level of Glucose when compared to Group | rats. Group Ill and IV Diabetic rats treated with Terminalia bellirica
and standard as glibenclamide significantly decreased in the level of Glucose when compared to group Il. Group Il Diabetic rats
showed a significant decrease in the content of Hb when compared to Group | rats. Group lll and IV Diabetic rats treated with
Terminalia bellirica and standard as glibenclamide significantly increased in the level of Hb when compared to group II.

DISCUSSION

Diabetes mellitus is one of the most common chronic diseases associated with carbohydrate metabolism®'®. Alloxan (AXN) is
commonly used for experimental induction of type-l diabetes mellitus, which causes selective pancreatic islet beta-cell
cytotoxicity mediated through the release of nitric oxide (NO)'* This results in a rapid reduction in pancreatic islet pyridine
nucleotide concentration and subsequent beta-cell necrosis. This damages a large number of B cells, resulting in a decrease in
endogenous insulin release, which paves the way for the decreased use of glucose by the tissues'’. The action of AXN on
mitochondria generates SOD anions, which leads to diabetic “mPlications!3-15. Based on the above perspectives, in the present
study, oxidative stress has been assessed in rats made diabetic by AXN (Szkudelki 2001). Sulfonylureas such as glibenclamide are
often used as a standard antidiabetic drug in AXN-induced diabetes to compare the efficacy of a variety of antihyperglycemic
compound®'®!” The ethanolic extract of Terminalia bellirica (Group Ill) was treated on Alloxan-induced diabetic rats (Group lI).
The results were compared with control (Group 1) and the positive control glibenclamide (Group IV) after |5 days of treatment
based on biochemical parameters'®. After the Alloxan induction, glucose, lipid profiles, protein, and Hb were restored to control

116



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

level with the administration of the known drug glibenclamide and plant extracts of Terminalia bellirica
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Abstract: Brassica Oleracea Var.ltalica is typically known as broccoli. Is an edible green plant in the cabbage circle of relatives.
Broccoli has an anti-cancer pastime. Broccoli additionally consists of a compound glucoraphanin which may be processed into an
anti-most cancers compound sulphoraphane. This sulphoraphane is mentioned to have anti-cancer activity. Several experimental
studies also verify the preventive impact of sulphoraphane in the chemically induced lung, breast, renal, prostate, and colon
cancers. Broccoli is an underutilized food in India. Moreovebroccoli can be applied for its anti-most cancers ability for
preventing most cancers. The primary intention of this take a look is to save you and treat colon cancer with the aid of the use
of broccoli.

Keyword: Brassica Oleracea, Anti cancer Activity, Colon Cancer,Bioactive phytochemical
INTRODUCTION

Cancer is one of the causes ofmortalitglobally. In 2008, 8 million deaths were recorded due to malignant diseases, and miles are
estimated to attain || million by using 2030. Various factors contributed to the prevalence of cancer. This disorder takes place
all around the world it incidence, mortality, and survival quotes vary drastically among one of a kind elements of the arena,
which will be because of factors like population structure lifestyle, genetic element, and surroundings'.Even as a few lifestyle
factors, along with cigarette smoking, are properly stated as affecting most cancers, the position of food plan is less well known.
But, food plans may be connected to as many as 70% - eighty% of cases of colorectal most cancer? Ordinary intake of
culmination and veggies appreciably contributes to reducing the chance of developing belly, colorectal, rectal, and breast most
cancers. Europe-extensive research by way of the ECU prospective investigation into cancer and vitamins (EPIC) has proven that
eating a very big amount of vegetables and fruits four hundred-800g every day, can lessen the threat of growing cancer of the
mouth, throat, larynx, and esophagus by using to a 3rd, and stomach and lung cancer- by a quarter® (global most cancers
Fund/American institute for most cancers studies 2018) A take look confirmed that a plant-based eating regimen resulted in a
forty six% reduced chance of colon cancer and seventy three% decreased danger of rectal most cancers (wang p et al ., 2015)
Broccoli is the maximum prized member of the Cruciferous*(Brassicaceae) circle of relatives that consists of several veggies. It's
miles widely cultivated inside the Mediterranean regions, Asia and North America, mainly in California. Nutrient and fitness
advantages of broccoli include diabetes, obesity, gastrointestinal disturbances and is considered to be an anti-inflammatory and
anti-cancer agent®Several researchhas said the chemopreventive and anti-most cancers houses of dietary retailers. It has been
found that vegetable consumption is associated with a decreased hazard of growing most cancers. In theBrassicaceae own
family, such as broccoli and cauliflower, as these greens are a source of glucosinolates ” .Broccoli incorporates a big quantity of
glucosinolates. The chemopreventive houses of sulforaphane towards cancer through both blockading and suppressing

Clinical category of Brassica oleraceavar.ltalica

State : Plantae

Department : Flowering plant Dicotyledons
Order : CapparalesFamily: Brassicaceae
Genus : Brassica L

Species : Brassica oleracea

Bioactive phytochemicals

The useful consequences are commonly attributed to bioactive phytochemicals gift that includes hydroxycinnamic acids,
flavonoids (e.G., quercetin, kaempferol, myricetin), carotenoids (lutein), and glucosinolates (e.G., glucoraphanin) ®'°The
biologically energetic sorts of the glucosinolates are isothiocyanates which might be generated utilizing the motion of the enzyme
myrosinase that is launched whilst the plant tissue is chopped or chewedFitness selling phytonutrients in cruciferous greens had
been gaining interest for their powerful results in fighting cancer. Sulforaphane turns on gene expression, supporting clear
carcinogenic from the body extra quick''. It triggers the liver to produce a detoxification enzyme called phase Il enzyme, which
assists neutralize cancer-inflicting substances.

Sulforaphane
Sulforaphane (SFN) is an isothiocyanate this is found in cruciferous vegetables, with excessive attention in broccoli. The effects
of the maximum recent studies suggest that multi-targeted sulforaphane moves may additionally make contributions to the

prevention and treatment of cancer. Protective houses of sulforaphane had been determined in each degree of carcinogenesis

Nutrients present in broccoli
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Broccoli is scientifically known as BRASSICA OLERACEA VAR.ITALICA a cruciferous inexperienced vegetable is one promising
underexploited plant. It is a supply of precious vitamins diet A, C, and riboflavin'?'*, It's also excellent in iron and calcium and is
nonfattening meals and possesses various medicinal houses . Broccoli includes multiple nutrients with anti-most cancers houses
along with di indolmethene and selenium broccoli is a modulator of the immune reaction machine with anti-viral, anti-bacterial,
and anti-cancer activity cardio protective, anti-obesity, anti-diabetic, anti-inflammatory, and immune modulatory sports. Broccoli
additionally contains a compound ‘"glucoraphanin”, which may be processed into an anti-most cancers
compoundsulphoraphane'®'¢. Broccoli has fiber (2.60%) and carbohydrates (6.Sixty-four%). It is a rich supply of minerals
together with potassium, phosphorus, and sodium. Moreover, broccoli gives folic acid (US branch of Agriculture 2008)".
Broccoli has gained interest because of the struggles on patenting genotypes with high concentrations of glucosinolates displaying
nice effects in cancer remedies

Advantages of broccoli

plant life had been the number one source of drugs for early drug discovery. In developing international locations, because of
economic factors, almost eighty% of the population nonetheless relies upon plant extracts as a supply of medication. Due to the
increasing chance of continual illness international, global fitness company (WHO) is encouraging developing international
locations to apply conventional natural drug treatments for the remedy of diverse persistent ailments.Broccoli has many health-
promoting compounds '®. Inflammation increases thecell proliferation will increase apoptosis and will increase the risk of
developing most cancers. Bioactive substances present in broccoli can lessen infection by way of activating detoxification
enzymes, clearing the unfastened radicals and inducing immune capabilities. Isothiocyanates sluggish down the pastime of a great
deal irritation mechanism. Among pronounced antimost cancers capabilities, sulforaphane changed into also determined to
lessen irritation Helicobacter pylori are pretty associated with numerous gastrointestinal sicknesses which include gastric
contamination, gastric ulcer, and so forth. The reproductive potential in gastric acid of H. Pylori depends on the production of
the urease enzyme. Sulphoraphane and other isothiocyanates gift are broccoli inhibit urease produced by H. Pylori The nutrients
present in broccoli help us in many methods consisting of diet ok for the functioning of many proteins concerned in blood
clotting, vitamin C builds collagen, which forms body tissue and bone, and facilitates cuts and wounds heal'*?. Diet C is an
effective antioxidant and protects the body from destructive unfastened radicals, diets excessive in fiber sell digestive health. A
high fiber intake can also help decrease LDL cholesterol, Potassium — a mineral and electrolyte this is vital for the feature of
nerves and heart contraction, Folate — is vital for the manufacturing and preservation of the latest cells inside the frame .

The function of broccoli in combating cancer

Different chemo preventative procedures had been sought to interfere with initiation and manipulate malignant progression. The
Brassica's own family of cruciferous greens which includes broccoli is a wealthy source of glucosinolates, which can be
metabolized to isothiocyanate compounds. Amongst some related versions of isothiocyanates, sulforaphane (SFN) has surfaced
as a specifically amazing chemopreventive agent-based totally on its ability to target more than one mechanisms inside the
cellular to govern carcinogenesis. .

CONCLUSION

Broccoli is an underutilized food in India. Moreover, broccoli can be utilized for its anti-cancer capability for stopping cancer.
Broccoli integrated recipes will assist in stopping various varieties of cancers as they have got anti-most cancers pastime and
presence of sulphoraphane which helps towards cancer and lots of other conditions.
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Abstract:Uvarianarum has anticancer, anti-inflammatory, antifungal and anti-HIV properties which are effective in action. The
aim of the study was to biosynthesize silver nanoparticles using Uvarianarum leaves extract and determine their anticancer
activity against MCF-7 breast cancer cell line.Silver nanoparticles has become an important prioritized nanomaterial among the
others as they are non-toxic to the cells exhibiting as a defensive inorganic antimicrobial agent. Presence of AgNPs confirmed
with yellowish-brown colour at 8:2 ratio. The synthesized nanoparticles were characterized through SEM analysis along with
Fluorescence microscope analysis. TheEtBr/Ao staining results suggest that AgNPs may exert its antiproliferative effect on MCF-7
cell line by suppressing its growth and inducing apoptosis.The cytotoxic activity studied by MTT assay in MCF-7 cell lines
revealed that the U. narumAgNPs were non-toxic exhibiting 50% growth inhibition as 22.19 pug/ml.The outcomes revealed that
the U.narumAgNPs as the most active, in terms of IC50, with a more pronounced efficacy against breast cancer cell lines.

Keywords: Uvarianarum, breast cancer cells, silver nanoparticles, anticancer activit.

I. INTRODUCTION

Breast cancer, a heterogeneous disease, is the commonly diagnosed malignant cancer among women in various countries and
the incidence rate of breast cancer has been rising rapidly over the past few decades worldwide'. Most of the well-established
breast cancer risk factors include family history, age at menarche, age at menopause, and reproductive history??3. Breast cancer
cells are able to spread to distant sites, specifically lung, liver, bone, and brain where they proliferate into macroscopic masses
that lead to death of most patients. Much progress has been made in early detection and better treatment of breast cancer,
leading to improved survival® A substantial number of epidemiological studies examined the associations between individual
foods and the risk of breast cancer*®. High intakes of red meat, animal fats, and refined carbohydrates associated with an
increased risk, whereas intake of fruits, vegetables, whole grains, and dietary fiber had been linked with a reduced risk of breast
cancer®. The studies suggested that potentially modifiable lifestyle factors, particularly diet, plays an important role in breast
cancer prevention”®. Globally, breast cancer is the most frequently diagnosed cancer in women, with an estimated 1.38 million
new cases per year’. For those with BRCAI/2 mutations, the risks are higher than for the average woman.HIF-1 is a major
driver of breast cancer development and metastasis, and there is great interest in the potential to mitigate tumour hypoxia in
this disease increasing cellular vitamin C content can moderate the hypoxic response'®!'. Nanoparticle size, shape and core
composition are strong determinants of cellular uptake. DOX-loaded polymeric nanoparticles showed a similar trend, with a
higher cellular uptake for rod-like and worm-like nanoparticles than spherical nanoparticles in MCF-7 cells'*'®. Biological
synthesis of Ag NPs from herbal extract and/or microorganisms has appeared as an alternative approach as these routes have
several advantages over the chemical and physical methods of synthesis'* It is also a well-established fact that these routes are
simple, cost-effective, eco-friendly and easily scaled up for high yields and or production. Biosynthesis of metal and metal oxide
nanoparticles using biological agents such as bacteria, fungi, yeast, plant and algal extracts has gained popularity in the area of
nanotechnology'®. Plants and their parts contain carbohydrates, fats, proteins, nucleic acids, pigments and several types of
secondary metabolites which act as reducing agents to produce nanoparticles from metal salts without producing any toxic by-
product'®'’.

MATERIALS AND METHODS

2.1 Authentication of plant materials

The plant material uvarianarum was collected from Tiruchirappalli, Tamil Nadu, India.

2.2 Reagents

DMEM medium, Fetal Bovine Serum (FBS) and antibiotic solution were from Gibco (USA), DMSO (Dimethyl sulfoxide) and MTT
(3-4,5 dimethylthiazol-2yl-2,5-diphenyl tetrazolium bromide) (5 mg/ml) were from Sigma, (USA), IX PBS was from Himedia,
(India). 96 well tissue culture plates and wash beakers were from Tarson (India). Silver nitrate was purchased from Fisher
Scientific (Pittsburgh).

2.3 Preparation of uvarianarumplant extract

The uvarianarumplant were washed thoroughly and cut into fine pieces and heated at 60° C with 100 ml of distilled water for
60 min. Then the extract was primarily filtered with tissue paper and then secondary filtration with the Whatman filter paper.

Thefiltered plant extract was used for the synthesis of silver nanoparticles'® "’
2.4 Bio-synthesis of U. AgNPs
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The plantextract was used for the synthesis ofAgNPs. To synthesize AgNps fromuvarianarumplant extract a different ratio of
0.01N AgNO; and plant extract was used(5:5,6:4,7:3,6:4,8:2,9:1) 8.

2.5 Characterization of U. AgNPs
The plantextract and synthesized silver nanoparticles along with AgNoj3 solution was analysed through the SEM analysis.
2.6 SEM analysis of biosynthesized AgNPs

The biosynthesized silver nanoparticles were characterized using high resolution SEM analysis. The samples were prepared by
simple drop coating of the suspension of silver solutions onto an electric clean glass and allowing the solvent (water) to
evaporate. The samples were left to dry completely at room temperature

2.7 Cell culture

MCF-7 (Human breast cancer cells)cell line were cultured in liquid medium (DMEM) supplemented 10% Fetal Bovine Serum
(FBS), 100 ug/ml penicillin and 100 pug/ml streptomycin, and maintained under an atmosphere of 5% CO, at 37°C.

2.8 MTT Assay

The U. AgNPs sample was tested forin vitro cytotoxicity, usingMCF-7 cells by 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay. Briefly, the cultured MCF-7 cells were harvested by trypsinization, pooled in a 15 ml
tube. Then, the cells were plated at a density of 1x10° cells/ml cells/well (200 pL) into 96-well tissue culture plate in DMEM
medium containing 10 % FBS and |% antibiotic solution for 24-48 hour at 37°C. The wells were washed with sterile PBS and
treated with various concentrations of the U. AgNPs sample in a serum free DMEM medium. Each sample was replicated three
times and the cells were incubated at 37°C in a humidified 5% CO?2 incubator for 24 h. After the incubation period, MTT (20 uL
of 5 mg/ml) was added into each well and the cells incubated for another 2-4 h until purple precipitates were clearly visible
under an inverted microscope. Finally, the medium together with MTT (220 plL) were aspirated off the wells and washed with
I X PBS (200 pl)'* 2.

2.9. ETBr/AO staining

Briefly, 5 x 10° cells/ml of MCF-7 cells were plated in a 24 well tissue culture plate and treated with U. AgNPs sample in a serum
free DMEM medium. The plate was incubated at 37°C at 5% Co2 incubator for 24 hours. After incubation, 50 pl of | mg/ml
acridine orange and ethidium bromide were added to the wells and mixed gently. Finally, the plate was centrifuged at 800 rpm
for 2 minutes and evaluated immediately within an hour and examined at least 100 cells by fluorescence microscope using a
fluorescent filter.

SEM analysis of biosynthesized AgNPs

The biosynthesized silver nanoparticles were characterized using high resolution SEM analysis. The samples were prepared by
simple drop coating of the suspension of silver solutions onto an electric clean glass and allowing the solvent (water) to
evaporate. The samples were left to dry completely at room temperature.

RESULTS

3.1 Synthesis of silver nanoparticles

Silver nanoparticles was synthesized and optimized by various parameters using U. narumplant extracts in different ratio
(9:1,6:4,7:3,5:5,8:2). The presence of AgNPs in U. narumwas confirmed with the yellowish-brown colour formation.The synthesis
rate of silver nanoparticles increased in 8:2 ratio.

3.2 SEM analysis of biosynthesized AgNPs

The biosynthesized AgNps were subjected to SEM analysis. The results showed that the silver nanoparticles were spherical in
shape and their nano in their size as shown in Fig 3 and 4.
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Fig |: SEM image of biosynthesised U. AgNPsat 200nm

The anti-cancer activity of MCF-7 cell line was increased with increase in concentration of U-AgNPs. There was a change in the
percentage of cell viability in control and U. AgNPs treated MCF-7 cells. The inhibitory concentration at 50% (IC50) was
observed at 22.19 pg/ml of AgNPs for MCF-7 cells.

3.3MTT assay
The anti-cancer activity of MCF-7 cell line was increased with increase in concentration of U-AgNPs. There was a change in the
percentage of cell viability in control and U. AgNPs treated MCF-7 cells. The inhibitory concentration at 50% (IC50) was

observed at 22.19 pg/ml of AgNPs for MCF-7 cells.

A. OD Value at 570 nm
Control Mean OD value: 0.250

S. No | Tested sample concentration (ug/ml) | OD Value at 570 nm (in duplicates)
. Control 0.250 0.250
2. 100 pg/ml 0.142 0.165
3. 90 pg/ml 0.153 0.141
4. 80 pg/ml 0.117 0.153
5. 70 pg/ml 0.123 0.156
6. 60 pg/ml 0.136 0.141
7. 50 pg/ml 0.119 0.143
8. 40 pg/ml 0.120 0.127
9. 30 pg/ml 0.125 0.115
10. 20 pg/ml 0.108 0.093
1. 10 pg/ml 0.153 0.143

1.4 ETBr/AO staining

The U. AgNPstreated MCF-7 cells were subjected to AO/EB staining. AO entering the nucleus, stains live cells in green
fluorescent colour whereas EB penetrating the dead cells are stained in red due to loss of membrane integrity. The
antiproliferative effect of AgNPs biosynthesized from plant extract upon staining showed apoptotic changes. A
progressiveincrease in the number of apoptotic cells was noted in AgNPs treated cells compared to the control cells.(Fig. Aand
b).

Fig(A) Fig(B)
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DISCUSSION

Uvarianarum is asource of an essential oil with a large, woody, climbing shrub. The plant is harvested from the wild for local use
as a medicine where essential oil obtained from the roots is used in the treatment of various diseases'®. A scant shrub with
globose-cylindrical, red, aggregate fruit and aromatic odour of the roots are the distinguishing character of the plant.
Macroscopically the root shows the cortex, interrupted by some secretory cells containing granular reddish brown or essential
oil and resin, patches of secondary phloem and thick-walled lignified cells. Starch grains and calcium oxalate crystals are found in
the cortex. However, further studies like experimental and clinical studies can be conducted to explore its utility'®.In the
present study the silver nanoparticles were synthesized using the aqueous extract of U. narium. Silver nanoparticles was
synthesized and optimized by various parameters using U. nariumplant extracts in different ratio (9:1,6:4,7:3,5:5,8:2).The
presence of AgNPs in U. nariumwas confirmed with the yellowish-brown colour formation.The synthesis rate of silver
nanoparticles increased in 8:2 ratio.The biosynthesized AgNps were subjected to SEM analysis?®. The results showed that the
silver nanoparticles were spherical in shape and their nano in their size as shown inFig . MTT assay is metabolized by all cells; the
assay can be used with all cell types where the entire assay is performed in a single microplate. . Theanti-cancer activity of MCF-
7 cell line was increased with increase in concentration of U-AgNPs. There was a change in the percentage of cell viability in
control and U. AgNPs treated MCF-7 cells. The inhibitory concentration at 50% (IC50) was observed at 22.19 pg/ml of AgNPs
for MCF-7 cells. The U. AgNPstreated MCF-7 cells were subjected to AO/EB staining. AO entering the nucleus, stains live cells
in green fluorescent colour whereas EB penetrating the dead cells are stained in red due to loss of membrane integrity?"?*The
antiproliferative effect of AgNPs biosynthesized from plant extract upon staining showed apoptotic changes. A
progressiveincrease in the number of apoptotic cells was noted in AgNPs treated cells compared to the control cells.(Fig. 6).
The present study deals with early cellular response induced by the AgNPs treatment in an attempt to define events involved in
cytotoxicity, involved in inducing apoptosis and to design chemotherapeutic agents*?*,

CONCLUSION

This study demonstrated the biosynthesis of AgNPs using extract from leaves of U.narum by an eco-friendly, simple and efficient
method. These synthesized nanoparticles having potential anticancer activity against MCF-7 cells may be suitable for application
in pharmaceutical industries and for many uses.
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Abstract:Hydrazides subsidiaries are the kind of natural mixtures containing a nitrogen-nitrogen covalent bond with one of the
substituents being an acyl bunch. Hydrazides and their subordinates have acquired noticeable quality in light of their
antibacterial,anti-incendiary, anticancer, antiplatelet, antimalarial, pain relieving and cancer prevention agent action.
Notwithstanding this they are likewise utilized as expected inhibitors for controlling consumption of many metals including
gentle steel [1].Hydrazide—hydrazones establish a class of natural mixtures, which draws in the consideration of restorative
physicists because of the way that they contain azomethine bunch (- NH-N=CH-) associated with carbonyl gathering, which is
answerable for their diverse drug applications and makes conceivable the amalgamation of various heterocyclic frameworks.

Keywords:Hydrazides,anti-inflammatory,hydrazones,antiplatelet, antimalarial, analgesicetc
INDRODUCTION

Hydrazides act also to hydrazines, on the grounds that an alkyl or an acyl revolutionary bound to the NH end of NH-NH,
doesn't fundamentally impact the reactivity of the NH, bunch. Carbonyl mixtures are regularly utilized as derivatization
reagents'" A portion of the hydrazides and practically equivalent to hydrazones are psychopharmacological specialist like
monoamine oxidase (MAQ) inhibitor and serotonin antagonists.Recently, sulfonylhydrazides have been generally utilized as a
harmless to the ecosystem sulfur source since they are steady, promptly open and smell free. The principle course to combine
hydrazide—hydrazone subordinates is the warming of proper hydrazides of carboxylic or heterocarboxylic acids with various
aldehydes or ketones in different natural solvents like ethanol, methanol or butanol .A great deal of organically significant
hydrazide—hydrazone subsidiaries with various utilitarian gatherings have been incorporated from a wide range of carbonyl
mixtures. An assortment of strategies have been utilized to plan hydrazides, some of them include the response of acids or their
subsidiaries with hydrazine hydrate, anhydrides and corrosive chlorides, albeit the more well known strategy for the readiness of
hydrazides accomplished by the hydrazinolysis®. Hydrazone compounds as it was referenced above because of their azo methane
bunch exercises have attracted the consideration of numerous scientists integrating various mixtures of hydrazones by the
notable hydrazinolysismethod .Hydrazides are known to incorporate a fundamental class of organically dynamic natural
compounds(Tabanca et, al., 2013) These hydrazides and their buildup items were expressed to have a wide scope of natural
exercises just as antibacterial movement ,tuberculostatic properties , HIV inhibitors , pesticidal, antifungal . A portion of the
hydrazides and practically equivalent to hydrazones are psychopharmacological specialist like monoamine oxidase (MAO)
inhibitor and serotonin adversaries .Hydrazide-hydrazones compounds are intermediates as well as they are moreover
extremely successful natural mixtures by their own doing. At the point when they are utilized as intermediates, new subsidiaries
can be blended by utilizing the dynamic hydrogen part of — CONHN=CH-azometinegroup *.

REVIEW OF LITERATURE

Studies show series of 4-(morpholin-4-yl)-N'-(arylidene)benzohydrazide were synthesized using appropriate synthetic route.
Schiff bases mediated different 4-(morpholin-4-yl)-N'-(arylidene) benzohydrazides synthesized and Antimycobacterial activity of
the was carried out by luciferase reporter phages (LRP) assay. Percentage reduction in relative light units (RLU) for isoniazid was
also calculated * The test compounds showed significant antitubercular activity against Mycobacterium tuberculosis
H37Rv.Amongst the compounds tested 4-(morpholin-4-yl)-N'-(arylidene)benzohydrazidesfound to be the most potent, activity
against M. tuberculosis H37Rv and to have a greater activity against clinical isolates '* Newhydrazide derivatives of imidazo[l,2-
a]pyridine were synthesized and evaluated for antituberculosis activity. The reaction of 2-[(2-carboxyimidazo[l,2-a] pyridine-3-
yl)sulfanyl] acetic acid hydrazide with various benzaldehydes gave N-(arylidene)-2-[(2-carboxyimidazo[l,2-a]pyridine-3-
yl)sulfanyl]acetic acid hydrazide derivatives. The chemical structures of the compounds were elucidated by IR,(1)H-NMR, FAB-
MS spectral data and elemental analysis. Antituberculosis activities of the synthesized compounds were determined by broth
microdilution assay, the MicroplateAlamar Blue Assay in BACTEC 12B medium. The results of BACTEC 460 Radiometric
System against Mycobacterium tuberculosis H37Rv was 6.25 microg/mL; the tested compounds showed significant inhibition *New
compounds containing 4-hydroxy-N’-(1,3-thiazoldin-2-yldene)benzohydrazide moiety is basically for superior antimycobacterial
activity studied by QSAR and further, the biological activity of the compound can be predicted before synthesis. The 3D-QSAR
studies for the set of 4-hydroxy-N’-(1,3-thiazoldin-2-yldene)benzohydrazide and their derivatives were carried out by using V-life
MDS (3.50)". The various statistical methods such as Multiple Linear Regression (MLR), Partial Least Square Regression (PLSR),
Principle Component Regression(PCR) and K nearest neighbour (kNN) were used. The kNN showed good results having cross
validated r 20.9319, r % for external test set 0.8561 and standard error of estimate 0.2195. The docking studies were carried out
by using Schrodinger GLIDE module which resulted in a good docking score in comparison with the standard isoniazid. The
designed compounds were further subjected for synthesis and biological evaluation. Antitubercular evaluation of these
compounds showed that (4.a), (4.d) and (4.g) were found as potent inhibitors of H37RV*
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novel series of 4-pyrrol-1-yl benzoic acid hydrazide analogs, some derived 5-substituted-2-thiol-1,3,4-oxadiazoles, 5-substituted-
4-amino-1,2,4-triazolin-3-thione and 2,5-dimethyl pyrroles have been synthesized in good yields and characterized by IR, NMR,
mass spectral and elemental analyses’. Compounds were evaluated for their preliminary in vitro antibacterial activity against
some Gram-positive and Gram-negative bacteria and compounds were screened for antitubercular activity against
Mycobacterium tuberculosis H37Rv strain by broth dilution assay method. Some compounds showed very good antibacterial and
antitubercular activities.

Synthesis ofpicoliohydrazide(2-pyridine carboxylic acid hydrazide)'®
0.875g of 2, 3-dichlorobenzaldehyde is taken in a conical flask. Then it is dissolved in 10ml of methanol. 0.685g of 2-
pyridiecarboxylic acid hydrazide is dissolved in 20ml water. Then these two mixtures are mixed using a magnetic stirrer. After

10 minutes of stirring the white precipitate crude is yielded (Fig. ). The crude sample was recrystallized from ethanol. The
purity of the compound was checked by Thin Layer Chromatography (TLC).

[ |
L
/N\N N\
Ho |l
=

Fig |: Structure of (E)-N’-(2,4-dichloroezylidene)picolinohydrazide.''
SOLUBILITY TEST
Solubility of the compound was tested using water, methanol, ethanol, hexane, dichloromethane, benzene, ethyl acetate,
chloroform and DMSO. Img of compound was added to 10ml of solvent and solubility was tested under three different
conditions such as cold condition and hot condition corresponding to the boiling point of the solvent'%.

CRYSTALLIZATION

After synthesis the compound is dissolved 0.1g in 10ml ethanol and kept in a conical flask at RT for several days until the
formation of crystals.

Characterization

Some physical methods were used to elucidate the bonding and structure of the synthesized ligands and complexes and to
confirm the expected properties. While the ligands were characterized by usual methods such as analytical techniques such as
TLC, molar conductance, magnetic susceptibility and spectral techniques such as IR and NMR techniques, it differs for
complexes depending on the nature of the ligands and the metal ions involved. The presence of paired or unpaired electrons of
the metal ions imparts the magnetic behavior of the complexes'>.

UV analysis

The synthesized compound is subjected to UV-visible analysis. DMSO used as blank. The OD is recorded between 200-700nm.
FTIR

Infrared spectra were obtained on a Bomen FTIR MB-102 spectrometer in KBr pellets.

NMR

IH NMR (200 MHz) and 13C NMR (50 MHz) spectra were recorded on BrukerAvance DRX200 spectrometers at the SASTRA
university, thanjavur.

Analytical techniques

Elemental Analysis

Our objective is to detect the presence of nitrogen, sulphur, chlorine, bromine and iodine in synthesized ligands by Lassaigne's
test. A small piece of dry sodium was melted in a fusion tube. Then 0.1g of solid substance was added to the molten sodium. It
was heated gently at first, then to red hotness. Quickly plunged the red hot end of the tube into 10mL distilled water in a china
dish. It is stirred well with broken end of the tube, boiled and filtered"*.

Test for nitrogen

Few crystals of ferrous sulphatewas added with Iml of fusion extract. It was boiled, cooled and then added two-ml of diluted
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sulfuric acid. Sodium cyanide is converted to sodium ferrocyanide on treating with ferrous sulphate. The green colour solution
developed, it indicates the presence of nitrogen.

BIOLOGICAL ACTIVITY
Antitubercular activity

Disc diffusion method was used for antibacterial activity. The M.smegmatis MTCC300 strain is used in this study. Dubose oleic
medium with bovine albumin used for assay. A stock solution of extract was prepared by dissolving | mg/MI| of ethanol. The
stock solution was then loaded to sterile disc at concentrations of 25, 50, and 100ug. 30 pgrifampicin used as positive control
and ethanol served as negative control. Each of the discs were allowed to air dry and place over the test pathogen swabbed on
agar platesand incubated at 37° C under anaerobic condition for 3 days. The zone of inhibition was measured'®.

RESULTS AND DISCUSSION

Efforts are being made here to investigate the coordination properties of 2, 3-dichlorobenzaldehyde and picolinic acid
synthesizes as given in Figure 2. The compounds are crystallized(plate |) and tested for solubility among different solvent (plate
2). The data given in Table | reveals that the synthesized compound was insoluble among hexane and water under RT and cold
conditions. Solubility is higher in methanol, ethanol, ethylacetate, DMSO and dichloromethane and partial in benzene and
chloroform. TLC(plate 3) reveals that the compound is pure and having higher Rf value 0.9 among polar solvent,moderate in
benzene (0.6) and no mobility in hexane solvent.

Figure 2. Synthesis of (E)-N'-(2,4-dichlorobenzylidene)picolinohydrazide :

Cl cl
~
cl cl | g MeOH, reflux \©1/N Q .
-
" N NH, Z N S
CHO g H,0 HoL

2.4-dichlorobenzaldehy de picolinohydrazide (E)-N'-(2,4dichlorobenzylidene )picolinohydrazide

Table 1. Solubility test for MBSPDO

S.no. | Solvents Room temperature Hot condition Rf value

| Water Insoluble Insoluble -

2 Methanol Soluble Soluble 0.95 cm-1
3 Ethanol Soluble Soluble 0.97 cm-1
4 Hexane Insoluble Insoluble -

5 Benzene Soluble Soluble 0.66 cm-1
6 Ethyl acetate Soluble Soluble 0.90 cm-1
7 Chloroform Soluble Soluble 0.94cm-1
8 Dimethylsulphoxide Soluble Soluble 0.97cm-1
9 Dichloromethane Soluble Soluble 0.90 cm-1

Spectral Characterization
FT-IR Spectral studies

In order to study the functional group of the synthesized Schiff base, the IR spectrum was compared with the general functional
ranges. The IR spectrum of Schiff base showed characteristic broad band at 3429 cm™ can be attributed to vV(N-H) and aromatic
V(ArC-H) stretching vibrations appeared at 3079 cm™. It is indicated, the Schiff base also having intermolecular O...H hydrogen
bonding. The weak interaction dependn the concentration of the solution. In this spectrum was recorded with a very dilute
sample. Another distinctive vibration expected for N-N is observed at 1910 cm™. Generally carbonyl group stretching vibrations
appear at 1680-1700 cm™ but in this case appeared at 1605 cm™; this is due to an amide group present in the compound which
decreases the carbonyl functional group'®. The newly generated C=N stretching vibration appeared at 145] cm™' along with
other fingerprint region signals and all other peaks are in good agreement with the proposed structure. The FT-IR spectral data
are given in Table 2.

Table 2. Important IR bands of Schiff base with their assignments.

Vibrations V(N-H) V(ArC-H) V(N-N) v(C=0) v(C=N)
Peak (cm™) 3429 3079 1910 1605 1451

NMR spectra analysis

In the 'H NMR spectrum, the proton attached to C5 & C7 carbon showed as a singlet . It was the unique proton that appeared
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as a sharp singlet without multiplicity and used to calibrate other peaks. The characteristic amine N-H appeared as a broad
singlet . The three protons attached on the phenyl ring appeared as two doublets at 7.40 and 7.98 ppm and one sharp singlet
discussed earlier. On the other hand, the four protons associated with pyridine ring were identified as two doublets at 8.35 and
8.68 ppm and two multiplets at 7.80 and 8.05 ppm. The detailed assignments of protons were given in Table 3 and Figure 3.

Table 3. NMR Spectroscopic Data (8) of (E)-N'-(2,4-dichlorobenzylidene)picolinohydrazide

S. No | Position Assignment | 'H (5, ppm) | *C(5, ppm)
| I -- 132.8
2 2 -- 131.0
3 3 7.70, s 129.1
4 4 -- 128.3
5 5 7.40,d 127.0
6 6 798, d 129.0
7 7 836, s 138.7
8 8 -- --
9 9 8.0, br --
10 10 -- 157.0
Il I’ -- --
12 2 -- 151.8
13 3 8.35,d 122.4
14 4 8.05, m 137.5
15 5 7.80, m 127.3
16 6 8.68, d 148.0
Cles i g c 2 _cl o
3 ! ' 7¥©&N N N 868
2 798 83% H |
Cl 8.0 8.35 7 780
8.05

PPM

Figure 3.'H NMR spectrum of (E)-N'-(2,4-dichlorobenzylidene)picolinohydrazide

In the'*C NMR spectrum, the discernible amide carbonyl appeared at 157.0 ppm and it clearly indicates a molecule having an
amide group on its skeleton'”. Next, the carbon attached to the nitrogen atom on the pyridine ring appeared at 151.8 and 148.0
ppm. The newly formed imine carbon peak appeared around 138.7 ppm. The chlorine attached quaternary carbon appeared at
131.0 and 128.3 ppm. The remaining six C-H carbons are show six signals in the range of 122.4 to 137.5 ppm. Peak assigning of
other carbons was show in Figure 4.

cl 1291 cl

1283 131.0
132./8 N.

129.0 1387

127.0

Figure 4."*C NMR spectrum of (E)-N'-(2,4-dichlorobenzylidene)picolinohydrazide
UV-Visible absorption spectra analysis
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UV-visible absorption spectra of (E)-N'-(2,4-dichlorobenzylidene)picolinohydrazide in solvent which exhibit absorption bands at
264 nm. Normally, pyridine absorbs at visible region and its linkwith other azo units reduces its absorption. The longer
wavelength bands can be attributed to the T-T* transitions of the (E)-N'-(2,4-dichlorobenzylidene)picolinohydrazide'®.
antibacterial activity of compound is shown in Table 4.

Table 4.antibacterial activity of compound

Organism Zone and inhibition mm in dm
NC Rif pc 25 pg 50 pg 100 pg
M.smegmatis _ 20 12 12 18

IN SILICO DOCKING WITH MYCOLIC ACID SYNTHESIS

These compounds showed great hydrophobic contributions and for each established system 100 ns of molecular dynamics
simulations were performed and the binding free energy was calculated . The results for the ligand molecules selected are
shown in Table 5. Ligand performs hydrophobic interactions of its dihydroxybenzene ring with the TRP 60, GLU84 and GLY 59
with 2.4022.0522.28 A hydrogen bond distance. The free energy is -7.2 and — 7.5. Hydrogen interactions with the same residues
have already been verified in other studies®

Table 5.scoring of intermolecular interaction between receptor and ligand

Pose Score Residues Distance of hydrogen
Pose | -7.5 TRP 60 LIGIN 2.40
Pose 2 -7.2 GLU84 -LIGIO 2.053
GLY 59-LIG 10 2.286
CONCLUSION

In the present study, substituted picolinohydrazidewas synthesized and evaluated as antibacterial compared with standard drug
rifampicin and results interpret that having nitrogen as heteroatom in the heterocyclic nucleus found to be more potent than the
standard drug rifampicin.Insilico study reveals that the synthesized compound capable to inhibit mycolic acid synthase and might
be a novel antimycobacterial agent.
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Abstract: Barbituric acid is a synthesized novel bio-active thiobarbituric acid analogues.The synthesis sequence followed
conventional organic synthetic protocol.To screen different metal chlorides for catalyst performance.To be report here a simple
but effective procedure for the synthesis of 2- imino thio barbituric acid analogues via Schiff base multi-component condensation
reaction.Monitoring the completion of reaction with the help of TLC (Thin- layer chromatography)technique.To be characterize
the final product by FT-IR (Fourier-transform infrared spectroscopy), 'H NMR (Proton nuclear magnetic resonance), and'® C
NMR (Carbon- 13 nuclear magnetic resonance) spectralanalysis.Thefurther antifungal studies of synthesized compounds is against
fungalstrains.

Keywords: Barbit,Anticonvulsants TLC, FT-IR,"*C NMR, Thiobarbituric acid
INTRODUCTIION

Barbituricacidalsocalledasmalonylurea,wasdiscoveredbychemistAdolphVon Bayer in the year 1863 . Some Schiffbase and their
metal complexes exhibit biologicalactivity as antibiotics, antiviral and antitumor agents'? IUPAC name of barbituric acid is
pyrimidine-2,4,6 (I1H,3H,5H)-trione. The structure and numbering of the barbituric acid is as in Fig. 1.1

0]
Hx J\ /H
N " 3N

6 4
5

(0) O
H H

Fig. 1.1: Barbituric acid (A)
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Fig. 1.2: Synthesis of barbituric acid

Barbituric acid was first synthesized by the reaction of urea with diethyl malonate in basic medium. During the reaction urea
undergo condensation with the diethyl malonate to afford the product *(Fig. 1.2). From the literature, it is proved that
barbituric acid is pharmacologically inactive, but the derivatives of barbituric acid called barbiturates are having pharmacological
applications as mentioned in further sections.The green synthesis by microwave irradiation was chosen as route due to its
novelty, cleanliness, efficiency, time and solvent saving properties compared with the conventional methods which lack these
advantages; such as time consume and wasting environment polluting organic solvents to achieve the same efficiency in
synthesis.® Barbituricaciddiscoveryprovidedthebasefortheintroductionofnumber of barbiturates that would be used in the
medical field. As a catalyst, we incorporate gold nanoparticles into polystyrene nanoreactors stabilized by polyethylene glycol.
..*The earlier use of barbituric acid derivatives wereas sedatives and hypnotics.These derivatives can induce mild sedation and
can also be used forlocaland to talanaesthesia®® Innumerable barbituric acid derivatives were synthesized from the past few
decades but only certain barbiturates have been employed for clinical usage. it demonstrates the reactivity of these arylidene
derivatives in heterocyclic synthesis with emphasis on the most recent findings. The others are synthetic substances which are
convenient and important intermediates for the synthesis of a variety of useful and novel heterocyclic systems.’Catalysis by
aniline hydrochloride is ineffective in benzene as solvent because of the insolubility of the salt, but the reaction can be strongly
catalyzed by soluble acids,® Barbiturates were the only drugs which clinically employed as anaesthetics, anticonvulsants,
anxiolytics, sedatives and hypnotics in the beginning of 19" century.
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History of Barbiturates and Their Developments

Barbiturates are the derivatives of barbituric acid which obtained by the structural modification of barbituric acid. The simple
barbiturates can be obtained by the substitution at 1,3 and at 5th position of barbituric acid (Fig. 1.1). The various derivatives of

barbituric acids can be classified into 1,3 di substituted barbiturates,

1,3,5 tri substituted barbiturates, 5,5’-disubstituted

barbiturates etc. The use of solvent retards the rate of the reaction and requires a much longer reaction time than that for neat
conditions’. Thio barbituric acid is a derivative of barbituric acid and is obtained by the replacement of oxygen atom at C-2 of
barbituric acid with sulphur atom. Similar to barbiturates, thio barbiturates have been obtained by the structural modification of
thio barbituric acid at 1,3 and 5th positions. The various functionalgroups such as alkyl, aryl, alkenyl etc may be introduced at 1,3
and at 5th position of barbituric acid or thio barbituric acid. The C-5 position of barbituric acid/thio barbituric acid contain highl
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Fig. 1.3: Barbiturates prepared by Knoevenagel condensation.
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ic hydrogen atoms and can undergo Knoevenagel condensation to give barbiturates and thiobarbiturates .

Organic reactions

under solvent-free conditions have gained in popularity in recent years™®. The various such derivatives found in literature are
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Veronal (F), is also called barbital is a derivative of barbituric acid prepared by substitution at C-5 position. The chemical name
of veronal is 5,5 diethyl barbituric acid and was synthesized first time by Fisher and Mering in 1902 * This compound become
clinically used true hypnotic drug. These flow reactions also exhibited high performances, thus allowing the scale-up of this
reaction system for industrial use.'® Similarly other analogues of barbituric acid synthesized were the phenobarbital (G) also
called as luminal,butabarbital (H) and butobarbital (I) which acts as sedatives and antagonists (Fig. 1.4). After many years of
introduction of barbiturates in clinical trials, some oxybarbiturates are still using as drugs fort hetreatment ofseriousf ormsof
insomnia and in the treatment of some epilepsytypes. Compound with Schiff base core are widely used for industrial purposes
and also exhibit abroad range of biological activities'®''. Diethyl barbituric acid was the first barbiturate entered the market in
the name of barbital, malonal or gardenal. Conrad and Guthzeit synthesized the barbital in 1881 by the reaction of barbituric
acid with ethyl iodide. This compound was introduced clinically as a hypnotic drug in 1991 by the two companies from the
Germany E-Merck and F. Bayer Co. Diethyl acetyl urea was synthesized and analysedbyVonMeringandVonBayer’sand was found
to bemore potenthypnotic drug than sulphonal . The same authors analysed the hypnotic properties of Veronal by in-vivo
method. The studies demonstrated that hypnotic power of veronalwasgreaterthanthatofdiethyl-acetylurea.This new
hypnoticdrugveronal was filed for potent by Fischer in 1903 and further its research data was published in the form of report .
Since, veronal is having hypnotic, anticonvulsant and sedative properties it can be used for treating manic patients and
melancholic patients. It also been employed as an effective inducer of sleep ininsomniacs. Phenobarbital (G) a similar analogue of
veronal (F) was first prepared in 1911 by Horlein by substituting one of the ethyl groups with phenyl group. In 1912 it was
employed as a hypnotic drug for the first time by Loewe and his co-workers .Later this drug was also been used for the
treatment of epilepsy and soon it become king of barbiturates. These two barbiturates i.e veronal (barbital) and luminal
(phenobarbital) become the first two representatives of barbiturates and were accepted by US pharmacopoeia as well as British
pharmacopoeia in 1926 and 1932 respectively. Later, these two drugs were also been included in pharmacopoeia internationalis
The application of this solvent-freeMW approach to multicomponent reactions is highlighted that can be adapted for high-
speedparallel synthesis of the library of dihydropyrimidine-2(IH)-ones and imidazo[l,2-a]annulated pyridines, pyrazines, and
pyrimidines.'? Subsequently in 1921 butobarbital (I) was synthesized by Poulenc brothers. This hypnotic drug was three times
stronger than that of barbital and called by other names butobarbitone, soneryl and neonal. The period of action for this drug
was much shorter than other analogues (due to its highly pophilicity) and it
reducespossiblerebounddrowsinessafteritsadministration.Thereasonforitsquick and effective action is because of its high
lipophilicity. Its high lipophilicity is the reason for its rapid and efficientaction.

Later on many barbiturates were synthesized and one such derivatives were mobarbital (B) in 1923 and secobarbital (D) in
1929. Both these derivatives were knowntoexhibitsimilarpharmacologicalpropertiesasofbutobarbital. Otherseries of drugs added
were the phenobarbital (G) and thiopental (J) which were synthesized by Tabern and Volwiler in 1930. Hexobarbital (E) was
synthesized by KroppandTaubbytheadditionofmethylgrouptothealkylchainofbutobarbital I 5.
Thisdrugwasusedasanaesthesiaforpatientswhilesurgeryduringtheperiod
1940’s.Duetoitsexcellentlipophilicityitsdurationofactionwasgetreduced.Since these drugs causes some muscular movements, the
modifications of basic core structure of barbituric acid was made by introducing the sulphur group at C-2 position of
pentobarbital(C).

Many attempts were made to synthesize the sulphur derivatives of pentobarbital called pentothal and was become only
representative of thiobarbiturate After the clinical trials, this drug was accepted by many pharmacopoeia including British and
US.

Thiobarbiturates were successfully employed as intravenous anaesthetic drugs and one such drug was pentothal (J). The results
of the clinical use of pentothal was published in 1936 .The search of potent anaesthetic barbiturates was continued and some of
the new barbiturates discovered were the thiobutobarbital in 1952
andmethohexitalin | 956.Methohexitalwasmorepotentthanthiopentalintermsof quick recovery in patients and was proved from its
clinical trials. The subsequent developmentofmanyotheranaestheticdrugsforintravenousadministrationleadto the reduction in
usage of barbiturates. Condensation reactions of aldehydes and amines occur efficiently in a water suspension medium, and the
reaction products are collected easily by filtration.'® Schiff bases are aldehyde-or ketone-like compounds in which the carbonyl
group is replaced by an imine or azomethine group.'* Infrared irradiation promoted the formation of a series of Schiff bases in
the condensation reaction between benzaldehydes and anilines, in the absence of solvent.'®

Barbiturates and its Classification
Barbituratesaresegregatedintofourdifferentclasses. Theclassificationisaccording
totheirmetabolicdegradationanddepositionoftissues. Thehydrocarbonchain length attached at C-5 position of barbituric acid is the
key role in controlling the barbiturates with respect to duration of effect and the protein binding affinity.

I Ultra short actingbarbiturates

Thesebarbituratesmetabolizedrapidlyandarelyophilicinnature. Thesederivatives have been used as intravenous anaesthetics. The
barbiturates hexobarbital (E) thiopental (J) thiamylal (K) are classified under this category and all of which have hydrocarbon
substitution at C-5 with more than four carbonunits.

1| Short actingbarbiturates
These are also lipid soluble in nature and binds to proteins. These barbiturates are generally employed as hypnotics and which

makes the patients falling asleep. The derivatives of this class have very low renal clearance capacity and have a half-life of about
three hours. The advantage of using these barbiturates is that there will not be any next day drowsiness after administration.
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These compounds have similar structures as of ultra-short acting analogues. There are many examples for short acting
barbiturates which includes pentobarbital (C) and secobarbital (D).

11 Intermediate acting barbiturates

These can be used as hypnotics for the patients who getting awake in the midnight. Half-life period of these molecules is about
three to six hours. Intermediate acting barbituratescausenextdaydrowsiness.Butabarbital(H)andamobarbital(B)arethe examples
for this category ofbarbiturates.Long actingbarbiturates.The derivatives which cause hypnotic effect of more than six hours,
inducing sedation followed by next day drowsiness are the long acting barbiturates. These compounds are having anticonvulsant
effects besides hypnotic effects. Examples of long acting barbiturates are phenobarbital (G) and veronal (F).

Down Fall of Barbiturate Therapy

Since overdose of barbiturates results in the death cases across the world, the useof barbiturates as sedatives is banned in many
countries. The over dosage of barbituratescauseanacutepoisoninginthebodyofthepatientstreated.Barbiturates mixture with other
compounds could even become common procedure in USA for the execution of prisoners who sentenced to death. There were
thousands of death occurred all over the world during nineteenth century due to the over dose of barbiturates .Due to the
death reports, prescription of barbiturate drugs was get restricted by medical advisory council in Britain and subsequently in
other countries. The awareness among citizens was made through campaign on the use and restrictions of barbiturates (CURB)
during 1970’s.
Presently Using Barbiturates as Sedative and Hypnotics

Even though barbiturates are restricted in use, number of these analogues are still being used for many pharmacological
applications. Phenobarbital (G) is used for new born babies suffering from kernicterus and hyper-bilirubinemia, since it is capable
of enhancing the bilirubin transport in patients having hemolytic
jaundice.Dominantcerebralhemispherecanbeidentifiedbeforetheneurosurgerybythe intravenal administration of amobarbital (B).
Severe traumatic brain damage canbe curedbytheuseofbarbiturateswhichreducetheintracranialpressure.Thehigh dosage of
barbiturates for the patients suffering with brain damage can increase the intracranial pressure lowering effect twice. The
mechanism involved in activity of barbiturate are vascular tone modification and metabolism reduction which results in low
oxygen demand from cerebral tissue. Due to their effective action, the barbiturates phenobarbital and amobarbital are even now
considered as preferential drugs for the treatment as anticonvulsants andhypnotics.
Action of Barbiturates - Mechanism

Our nervous system consisting of some special cells called neurons.Thecentral and peripheral nervous system to the regular
function through communication between the neurons .The neurons present in the central nervous system do not undergo
direct communication since they are separated by as pace named synapticcleft which restrict the direct communication between
the two next to next neurons. For the communication between the adjacent neurons, neurotransmitters are used and there
aret wok in dof neurotransmitters namely excitatory neurotransmitters and inhibitory neurotransmitters.Excitatory
neurotransmitters enhances excitation (increases the action potential) of the nerve cells whereas inhibitory neuro transmitters
calm down (reduces the action potential) the nerve cells. In our human body system main inhibitory neuro transmitter present is
gamma amino butyric acid which is commonly called as GABA. The neurotransmitter GABA is recognized by receptor known as
GABAa receptor and which releases the CI- ions to the intracellular fluid which in turn reduces the action potential of nerve
cells. Due to identification of GABA by GABA arecaptor and release of chlorideions,our anxiety tension and excitation will be
controlled. These GABAa receptors become the target for many anaesthetic agents, tranquilizer, sedatives and which includes
barbituric acid derivatives. These barbiturates bind to the GABAa receptor complex which linked to the neurons and there by
induce there lease of Cl which inhibits the fire of actionpotential of neurons. So this results in the calm down of nerve cells,
reducing the anxiety tension, excitation and inducing thesedation.
Barbiturates-New Era

Since from the discovery of barbituric acid, many of its derivatives called barbiturates have been synthesized and employed for
wide range of applications as sedatives, hypnotics, anticonvulsants and anxiolytic agents. In the recent years, many research
groups have been working on the modifications of barbituric acid,
whichleadtothesynthesisofwidevarietyofnovelbarbiturateshavingbroadrange

of pharmacological applications. The pharmacological applications of this new era barbiturates include antibacterial, antifungal,
antiviral, antioxidant, anti- inflammatory, anti-diabetic and anticancer activities. The synthesis and pharmacological activities of
this new era barbiturates is discussed in the further section. Some notable biological activity of pyrimidine derivatives include
adenosine receptor antagonists '®!?

MATERIAL AND METHODS
General materials and characterization techniques:

All materials were purchased from Nice and Loba chemicals.
The IR spectra (KBr) was recorded in KBr on a shimadzu 8201pc (4000-400 cm™). The 'H NMR and '"*C NMR spectra were

recorded on aJEOL-300 MHz. The Elemental analysis (C, H, and N) were recorded using an Elemental analyzer model (Varian EL
I1). (TLC) with silica gelplate are used due to pure
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General method for the synthesis of mannich base analogue of thiobarbituricacid (2) via Mannich base
reaction.
ThereactantsThiobarbituricacid(1)(0.005mol,0.72g),Phenylhydrazine(0.005mol, 0.5mL) and  3,4,5-trimethoxybenzaldehyde
(0.005mol, 0.98g) were mixed together inapestlemortaratroomtemperature.After the completion of reaction indicated by
TLC,there action mixture was coredinanice-coldwater.ltisfiltered and dried.The product was recrystallized in ethanol to get
pureproduct.

2-phenyl-6-thioxo-3-(3,4,5-trimethoxyphenyl)-3,3a,6,7-tetrahydro-
one (2)
Brown solid; mw: 412.46; m.p. 168°C; IR (cm™): 3301.89 (NH), 3009.53 (Ph-CHstr), 2851.23 (CH), 1587.84 (C=N), 1452.95
(C=S); 'H-NMR (400 MHz, CDCl;): 8= 9.20 (I1H, NH), 7.82 (IH, s, NH), 6.70 (7H, m, Phenyl ring), 4.10(2H,s,CH),3.83(9H,s,-
OCH;);"*C-
NMR(100MHz,CDCl;):6=208.30(1 C,C=0),190.0(1 C,C=S),175.20(1 C,C=N),158.70,137.85,137.25,110.10(12C,Ph),72.50 (2C, -
CH). Elemental analysis: Caled. for Cy0H20N4O4S:

2H- pyrazolo[3,4-d]pyrimidin-4(5H)-

ElementalAnalysis:C, 58.24; H, 4.89; N, 13.58 %; Found: C, 58.22; H, 4.90; N, 13.60 %;

The minimal inhibitory concentration (MIC) was determined by the broth microdilution method according to the Clinical and
Laboratory Standards Institute (CLSI) (The National Commmittee for Clinical Laboratory Standards). In vitro antifungal activity of
the final compounds | and 2 were evaluated against standard strains; Aspergillus Niger, Microsporum audouinii, Cryptococcus
Neoformans and Candida albicans. 10 mg of product dissolved in DMSO (250 pyL) water (750 pL) are utilized. Fifty pL of a
bacterial suspension,obtainedfroma24hculture(~106cfu/mL)wasaddedtoeachwellwith a final DMSO concentration of 1:16. The
incubated target involved at thirty five degree celcius for 24 hours. We tested ceftazidime as antimicrobial agents for quality
control of the method

RESULTS AND DISCUSSION

The synthesis of compound 2 was illustrated in scheme |. Compound 2 was synthesized by condensation method via novel
catalyst free cyclocondensation reaction '*'?, The formation of the title compound was confirmed by recording the IR, 'H NMR,
3C NMR spectra, and elemental analyses. The IR spectra of compound 2 showed absorption bands at 3301.89, 2851.23 and
1587.84 cm™ corresponding to the NH, CH and C=N groups, respectively. The 'H NMR spectra of compound 2 showed a
sharp singlet at [1 9.20 for NH proton and a singlet at [1 3.83 for —OCH; proton *. The '*C NMR spectra of compound 2

showed characteristic
peaks at [1 [Compds  MIC (ug/mL) 208.30, 190.0
and [0 72.50 Aspergillus Candida albicansMicrosporum Cryptococcus ppm
corresponding Niger audouinii Neoformans to C=0, C=S
and cH [l 32 20 56 12 carbons,
respectively. 2 60 04 01 25

Clotrimale (02 06 02 05

The synthesized compounds | and 2 were evaluated for antifungal activity against four different fungal species. The final
compound 2 shows remarkable antifungal activitythancompoundl.Compound2showshighantifungalactivityintwofungal species
namely C albicans and M. audouinii. Compound 2 with the MIC value of
04pg/mLwashighlyactivethancontrolclotrimalewiththeMICvalueof06ug/mLinC.albicans. Compound2withtheMICvalueof0 | yg/mLsho
wshighantifungalactivitythanclotrimalewiththeMICvalueof02 ug/mLinM.audouinii.Theresults were summarized in Tablel.

Table I. Antifungal activity of compounds | and 2

WT
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Figure I.11: '*C NMR spectrum of compound

CONCLUSION

In conclusion, the one-pot multi-component synthesis of thiobarbituricacid analogue (2) via condensation reaction
by using novel catalyst free grindstone method. Synthesized thiobarbituricacid derivative was confirmed by FT-IR, 'HNMR, and
3CNMR spectralanalysis. A series of imines was synthesized by an ultrasound-assisted reaction of aldehydes and primary amines
using silica as the promoter. Products were obtained in high yields even in large scale synthesis. Green chemistry is an eco-
friendly and rapid emerging field of chemistry which offers a green alternative to conventional chemistry practices. It focuses on
the reduction, recycling and removal of the use of toxic and hazardous chemicals through innovative alternative routes making
desired products with minimum environment impact.The compounds | and 2 were further evaluated for antifungal activity. The
results shows that the 2-iminobarbituricacid derivative 2 having remarkable
activityinfungalstrains.Thisconcludesthatcompound2havinganabilitytoact as a fungicide in future. since this technique has attracted
broad range of interest from the scientific and practical viewpointsThe derivatives were subjected to antimicrobial activity using
different bacterial strains (Klebsiella pneumoniae, gram negative bacteria and Staphylococcus epidermidis.
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Biosorption Of Heavy Metals By Using Fungi Isolated From Contaminated Soil
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Abstract: Microorganisms have been reported to extract heavy metals from wastewater Contaminated soil through
bioaccumulation and biosorption. An attempt was, therefore, made to isolate fungi from sites contaminated with heavy metals
for higher tolerance and removal from soil. Four different fungal isolated viz:A niger.A flavus and A fumigatus and T.viride were
isolated from the soil sample using the plate culture technique. All the isolates were shown to exhibit heavy metals tolerance by
growing in heavy metals such as molybdate, silver nitrate, manganese chloride, and Mercury chloride amended medium
separately. The biosorption of heavy metals potential by the fungi was determined by measuring the growth biomass and optical
density (OD).In soon of concentration, the maximum Uptake of 86.21 mg/g of molybdate was observed in T.viride Maximum
uptake of molybdate (12.5mg/g)was foundin A fumigatus minimum uptake of molybdate (12.5mg/g) found in A.niger.The maximum
Uptake in 5ppn concentration (43.85mg/g) of silver nitrate was observed in T.viride. Minimum uptake of silver nitrate (14.2mg/g)
was observed in A.niger.In 10ppm concentration the maximum Uptake (57.14mg/g) and minimum uptake (25mg/g) were observed
in T viride and A.niger respectively A fumigatus was unable to uptake the silver nitrate higher concentration.

Keywords: Heavy metals, Cadmium,Lead,Nickel,Manganese,A.niger
INTRODUCTION

Heavy metals contamination has been recognized as a major environmental concern due to its pervasiveness and persistence. As
they are not biodegradable, there is a crucial need to develop techniques, which should be efficient, economical, and rapidly
deployable in a wide range of physical settings like chemosensors in general, and sensorsbased conducting polymers in particular.
Heavy metals are a group of metals and metalloids that have relatively high density and are toxic even at ppb levels '. Heavy
metals can also cause kidney damage. After exposure to heavy metals, the excretion of low-molecular-weight proteins increases.
In addition, heavy metals also have the potential to increase the formation of kidney stones and the risk of cancer. 2 On the
other hand, soil pollution is due to contamination from domestic and industrial pollutants. Some common soil pollutants are
solvents, hydrocarbons, and heavy metals. Fossil fuels also cause contamination to soil and water. Common sources of fossil fuel
pollution include petrochemical plants, power-generating plants, petroleum refineries, the production and distribution of fossil
fuels, road transport (i.e., motor vehicles), and aircraft industries. >'*

Heavy metals soil contamination and toxicity

Soil pollution can be both deliberate and not. Deliberate pollution includes wastewater irrigation, pesticides, animal manures,
fertilizers, leaded paint, mine ore waste (mine tailing), sewage sludge, spillage of petroleum distillates, coal combustion residues,
waste dumpings. These metals present in the soil cause risks to all the biosphere and are taken up through direct ingestion,
absorbed by plants which can be hazardous both to the plant and also to the food chain that eats the plant, altering the
properties of the soil such as the pH, color, porosity, and natural chemistry thus impacting the quality of the soil, and also
contaminating the water *'¢

Heavy metals Toxicity
Fe,Mo,Mn Low toxicity
Zn, Ni, Cu, V,Co,W,Cr | Average toxicity
As, Ag, Sb,Cd,Hg,Pb,U | High toxicity

MATERIALS AND METHODS
Collection of soil samples

For the present research work, the soil samples were collected from the various industrial effluent soil sampling sites. Two
sampling areas were identified, based on the extent of heavy metals and their bi-products pollutants being discharged.Soil
samples were collected in new sterile plastic bags and kept on iceboxes during transportation. The samples were stored at 4°C
in the refrigerator for isolation of fungi. The metal tolerant fungi were isolated from industrial effluent soil by using PDA .The
suppress the bacterial growth, streptomycin, (30mg/lit) was added in the medium. The medium was allowed to solidify, and then
the plates were put in an inverted position for 24 hours at room temperature *'”.The fungal isolates from the PDA plate were
identified based on the microscopically examined.

Screening of fungal Isolates for Tolerance to Heavy Metals (Munees and Mulgeta 2013)

Heavy metal tolerant fungal isolates were further screened for tolerance to Sodium molybdate, Silver nitrate, Maganenes
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chloride, and Mercury chloride at 3 ppm of heavy metals individually on PDA. All the fungal isolated were streaked on a PDA
medium containing 3 ppm of each of the four heavy metals separately. Streaking of fungal isolates on normal PDA medium
served as control (normal growth) for comparison of growth of fungal isolates on PDA medium containing different
concentrations of heavy metals. Observations on the growth of fungal isolate were made after 72 h of incubation. The growth of
fungal isolates was recorded as growth or absent growth in comparison to control.

Metal biosorption assay
The heavy metal bioadsorption by filamentous fungi was determined using the standard procedure *'®
Preparation of Adsorbent

100ml of the PD broth 20ml of potato extract and 2 gm of glucose were added in a conical flask and were made up to 100ml
with distilled water. Flask was tightly closed with a cotton plug and then aluminum foil and autoclaved at 121°C and |5 psi for
20minutes. Later on, the flask was opened under laminar flow and fungus was inoculated into each flask. The flasks were agitated
on a rotatory shaker for 3-4 days at 150 rpm and 30C temperature. After 3-4 days thick beds of fungal biomass were developed
and used for further biosorption experiments.

Uptake of Heavy Metals by fungal Isolates from Liquid Media

Potato dextrose broth containing different concentrations of 5, 10, and |5 ppm heavy metals was dispensed in 20 ml into to
100ml conical flask and sterilized at |5 Ibs/psi for 15 min. This flask was inoculated with the mycelia plugs of isolated fungus and
put on a shaker at 150 rpm at 28+2C for 7 days. For each heavy metal, control was maintained only with Potato dextrose
medium with an appropriate fungal culture. Fungal growth was harvested by filtration using Whatman filter paper No.2 after 7
days. The harvested fungal biomass was rinsed with double distilled water 3-4 times and dried in a hot air oven at 80°C for 18h.
The heavy metal concentration in the filtrate was estimated ®'?. The uptake of heavy metal by fungal biomass was calculated
using the following equation

CxVx100
qe(mgl/g)=
w

ge:concentration of heavy metal accumulated by fungal biomass,(mg/g) C: concentration of heavy metal(ppm)
V:(ml) the volume of the aqueous medium W:(g) is the dry weight of the fungal biomass.

Determination of optical density

The optical density of fermented broth was determined 1°tand 7% days of treatment.
The calculation of optical density is as follows as Initial OD- final ODx 100

Initial OD

Effect of different pH uptake in heavy metals by fungal isolated from liquid media
Potato dextrose broth containing different concentrations of 5,10 and 15 ppm heavy metals were dispensed in 20ml into 100ml
conical flasks, as described earlier and the pH was adjusted to 3, 5, 9, and | | and sterilized at 15 Ibs/psi for |5 min. These flasks
were inoculated with the mycelia plugs of isolated fungus and put on the shaker at 150 rpm at 28+2C for 7 days. For each heavy
metal, control was maintained only with Potato dextrose medium with an appropriate fungal culture. The harvested fungal
biomass was rinsed with double distilled water 3-4 times and dried in the hot air

RESULTS
Isolation of metal tolerant fungi

From the soil sample collected from heavy metal contaminated industries were subjected to plating technique for mycological
examination a total number of four fungal colonies were isolated. They were represented by morphologically distinct four micro
fungi. All of them were three species such as A.niger.A flavus. and A fumigatus followed by one species from the Trichoderma
genera was T.viride (table |; plate I)

Screening of heavy metal tolerant fungi

The isolated four fungal culturesA. Niger. A. Flavus. And A. fumigatus and T.viride were screened for their heavy metal tolerant by
growing in heavy metals such as molybdate, silver nitrate, manganese chloride, and Mercury chloride amended medium
Separately, All the fungal isolated were showed growth on the particular heavy metal amended medium and the potential of fungi
in heavy metals degradation were determined by measuring the biomass and optical density (Table 2; plate 2) Growth and
uptake of heavy metals by the fungi from liquid media Growth and uptake of heavy metals by the fungi were determined by
measuring the biomass and optical density (OD) using a spectrophotometer. The result showed various levels of difference
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between the fungi and in the concentration (Table 3 -6; plate 3-6).

Uptake of heavy metals by A.niger from liquid media

The biosorption capacity of Aspergillus fumigatus isolates towards the various heavy metals was investigated. the fungal isolated
with 5ppm concentration of heavy metals and the uptake of molybdate. Silver nitrate manganese chloride and Mercury chloride
were 12.5, 14.2, 16.67, and 14.29 mg/g and their optical density was recorded as 8 3. 52.38, 0.0, and 22.22 respectively. While in
10ppm concentration molybdate uptake was 33.3 mg/g silver nitrate and manganese chloride uptake was recorded as 25 mg/g,
and it was failed to uptake the mercury chloride. The OD measurement was observed as 28.57, 27.28, 23.08, and 40.0% for
molybdate silver nitrate, manganese chloride, and Mercury chloride respectively by the fungi

Uptake of heavy metals by A.flavus from liquid media

The biosorption by A flavus isolates when grown at 5ppm concentration of molybdate silver nitrate manganese chloride and
Mercury chloride the uptake capacity was recorded as 27.7, 25, 41.6, and 25 mg/g and OD was 20, 61.6, 18.1, and 27.78
respectively. In 10ppm concentration molybdate uptake was 50mg/g manganese chloride uptake was recorded as 25 mg/g and
Mercury chloride uptake was 55.6 mg/g and it was inefficient for uptake of silver nitrate. the degradation efficiency of molybdate,
silver nitrate, manganese chloride, and Mercury chloride by the fungi was observed as 7.1,6.09,38.46 and 10%.

Uptake of heavy metals by A.fumigatus from liquid media

The uptake of heavy metals such as a molybdate, silver nitrate, and manganese chloride by A.fumigatus was found to be 41.6,37
and 38.rmg/g in 5ppm concentration while in 10ppm concentration of molybdate and manganese chloride fungal uptake was
recorded as 55.5 and 54.mg/g A.fumjgatus was unable to uptake the silver nitrate and Mercury chloride in higher concentration in
5ppm concentration the degradation efficiency of molybdate, silver nitrate manganese chloride, and Mercury chloride by the
fungi was observed as 14.9, 28.6, 10.2, and 24% while in 10ppm concentration it was 5.8, 23 3, 25.5 and 3.6%.

Uptake of heavy metals by T.viride from liquid media

In the investigation,the biosorption of molybdate, silver nitrate manganese chloride, and Mercury chloride by the fungi T.viride
was analyzed in 5ppm concentration and it was observed that 86.21, 43.85, 40.32, and 25mg/g and OD was measured as 38.5,
4.7, 3.8 and 23.3%. the culture was grown at 10ppm concentration of the same heavy metals the uptake level by the fungi was
recorded as 50, 57.14, 64.51, and 50mg/g, and the optical density was observed as 29.5, 3.7, 1.7,

and 22.8%

Table | Identification of fungal isolates.

S.NO | Strain No | Fungal name

I SLI Aspergillus niger

2 SL2 Aspergillus flavus

3 SL3 Aspergillus funigatus
4 SL4 Trichoderma viride

Table:2 Preliminary screening of heavymetal(5ppmconc) degradation test by plate assay.

Heavy metals Fungal isolates Biosorbents of heavy metals
Aspergillus niger
Sodium molybdate | Aspergillus flavus
Aspergillus funigatus
Trichoderma viride
Aspergillus niger
Aspergillus flavus
Silver mitrate Aspergillus funigatus
Trichoderma viride
Aspergillus niger
Manganese Aspergillus flavus
Chloride Aspergillus funigatus
Trichoderma viride
Aspergillus niger
Mercury chloride | Aspergillus flavus
Aspergillus funigatus

o e I I ) I B B e e e N A

+

Trichoderma viride
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Table 3 Growth(mycelia biomass) of Aspergillus niger in different heavy metal concentrations supplemented
within PD medium.

Heavy metal Concentration(ppm) | Mycelial Biomass(g) | Dry biomass(g) | % of growth
Sodium 5 43 0.8 12.5

10 6.2 0.6 333
molybdate
Silver mitrate 5 8.1 0.7 14.2

10 5.9 0.8 25
Manganese chloride | 5 3.0 0.6 16.67

10 5.4 0.8 25
Mercury chloride 5 59 0.7 14.29

10 0.2 - -
Control 6.6 0.8 -

Table 4: Growth(mycelia biomass) of Aspergillus flavus in different heavy metal concentrations supplemented
within PD medium.

Heavy metal Concentraction(ppm)[Mycelial Biomass(g)Dry biomass(g)%of growth
Sodium molybdate 05 9.9 0.9 27.7

10 7.5 1.0 50
Silver mitrate 05 6.6 1.0 25

10 0.5 - -
Manganese chloride 05 6.0 0.6 41.6

10 10.1 0.9 55.6
Mercury chloride 05 1.9 1.0 25

10 8.2 0.9 55.6
control 4.7 0.9 -

Table 5 Growth(myceliabiomass) of aspergillus fumigatus in different heavy metal concentrations supplemented
within PD medium.

Heavy metal Concentraction(ppm)Mycelial Biomass(g)Dry biomass(g)[%of growth
Sodium molybdate |5 6.2 2.4 41.6

10 8.4 3.6 55.5
Silver mitrate 5 3.6 2.7 37.6

10 - - -
Manganese chloride/5 4.8 2.6 38.4

10 5.8 3.7 54.0
Mercury chloride |5 - - -

10 - - -
control 7.8 5.4 -

Table 6 Growth (mycelia biomass) of Trichoderma viride in different heavy metal concentrations supplemented
within PD medium.

Heavy metal Concentraction(ppm)Mycelial Biomass(g)Dry biomass(g)%
ofgrowth
Sodium molybdate |05 3.2 0.29 86.21
10 3.5 0.4 50
Silver mitrate 05 4.6 0.57 43.85
10 3.8 0.35 57.14
Manganese chloride/05 05 0.62 40.32
10 04 0.31 64.51
Mercury chloride |05 4.4 0.4 25
10 4.2 0.4 50
control 3.8 0.35 -
Table 7: Biosorbents of heavy metal(%) in flask trails.
Name of  the fungiConcentration (ppm)Molybdate (%)[Silver nitrate (%)Manganese Chloride (%)Mercury Chloride(%)
Aspergillus niger 05 8.3 52.38 - 22.22
10 28.57 27.28 23.08 40.0
Aspergillus flavus 05 20 61.9 18.1 27.78
10 7.1 6.9 36.46 10
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Aspergillus funigatus 05 14.9 28.6 10.2 24
10 5.8 23.3 25.5 3.6

Trichoderma viride 05 38.5 4.7 3.8 23.3
10 29.5 3.7 1.7 22.8

Plate l:Isolated fungal species from microscopy.

. -‘.’ RN () ! \ v : ) :
Aspergillus niger Aspergillus flavus Aspergillus fumigates Trichoderma viride
Plate 2:Preliminary screening test for heavy metals tolerance by Plate assay

Maganese chloride Sodium Molybdate Silver nitrate  Mercury chloride

Plate 3:Aspergillus niger growth in PD broth supplemented with different heavy metals ( con. At 5& 10 ppm)

Sodium Molybdate Silver nitrate Manganese chloride Mercury chloride

Plate 4:Aspergillus flavus growth in PD broth supplemented with different heavy metals (con. At 5& 10 ppm)

Sodium Molybdate  Silver nitrate Manganes chloride Mercury chloride

Plate 5:Aspergillus fumigates growth in PD broth supplemented with different heavy metals (con. At 5 & 10 ppm)
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Sodium Molybdate  Silver nitrate Manganes chloride Mercury chloride

Plate 6:Trichoderma viride growth in PD broth supplemented with different heavy metals ( con. At 5 & 10 ppm)

=

Sodium Molybdate Silver nitrate Manganese chloride Mrcury chloride

Increased use of metals and chemicals in process industries has resulted in the generation of large quantities of effluent that
contain a high level of toxic heavy metals. Their presence due to lack of proper disposal poses environmental problems due to
their non-degradable and persistent nature. These metals enter into human beings and animals through the food chain and cause
many metabolic disorders 7® Using microorganisms are biosorbents for heavy metals is an attractive alternative to existing
methods such as chemical precipitation, chemical oxidation or reduction, electrochemical treatment, filtration, ion exchange, and
membrane technologies for toxicity reduction and recovery of valuable metals from industrial effluents, because of good
performance and low-cost biosorbent materials '*. The process may be ineffective or expensive, especially when dissolved heavy
metals concentration in the solution ranged. Bioremediation of heavy metals involving microorganisms could be brought about
by employing methods such as bioaccumulation, biosorption, bio-precipitation, and uptake by purified biopolymers from
microbial cells®?°

Isolation of metal tolerant fungi

Heavy metal-resistant microbes might be present in heavy metal contaminated sites. The resistance and efficiency of microbes
for the removal of heavy metals vary greatly. Therefore, there is a need to isolate and screen heavy metal tolerant fungi and
bacteria from heavy metals contaminated sites. Thus, in the present investigation four isolate Aspegillus niger, Aspergillus flavus,
Aspergillus fumigates,and Trichoderma viride were identified as heavy metal contaminated soils. Similarly, seventy-six fungal isolates
tolerant to heavy metals were isolated from samples of sewage, sludge, and industrial effluent contaminated with heavy metals
such as Pb, Cd, Cr, and Ni using standard methods '®?'. This proved that the fungi are capable of growing in heavy metal
contaminated soils. Fungi constitute a high proportion of the microbial biomass in soil. Being widespread in the soil the large
surface-to-volume ratio and high metabolic activity, fungi can contribute significantly to heavy metal dynamics in soil ''?'

Screening of heavy metal tolerant fungi

The biosorption of heavy metals ions by microorganisms is a promising property with a great potential for industrial applications.
The mechanisms of biosorption are beyond the scopes of the research and can be found elsewhere '**2. Fungal enzymes
degrade heavy metals by incorporating them into their metabolic pathways and by utilizing them as their carbon and energy
source. All the isolates were streaked and the PDA medium served as control (normal growth) for comparison of growth of
fungal isolates on PDA medium containing heavy metals. Observations on the growth of fungal isolates were made after 72 hrs
of incubation. The growth of fungal isolates was recorded as normal growth or absent growth in comparison to control. Four
isolates tolerant to heavy metals were isolated from soil samples Aspellgillus niger, Aspergillus flavus, Aspergillus fumigates and
Trichoderma viride was found tolerant to sodium molybdate, silver nitrate, manganese chloride, and mercury chloride.

Growth and uptake of heavy metals by fungal isolates from liquid media

Biosorption commonly refers to the technique of passive radioactive elements or metallic ions by active and denatured biomass.
These biological agents possess the property of metal-sequestering and can be utilized to reduce metal ions concentration in the
aqueous solution even from ppb level. In the present study highly tolerant filamentous fungal Aspegillus niger, Aspergillus flavus,
aspergillus fumigates, and Trichoderma viride heavy metal polluted soil were checked against heavy metals viz; molydebate, silver
nitrate, manganese chloride, and mercury chloride were further evaluated for their growth tolerance to at 5 and 10 ppm of
heavy metal concentrations. The biosorption capacity may vary extensively and mainly it is depending upon the metal ions and
biosorbent involved in the process, the use of denatured biomass can be of great concern. With these dead biomasses, heavy
metal ions were accumulated on cell walls, while no specific molecules were found as particular sites for metal chelating. In the
present investigation, the biosorption capacity using different fungal isolates was influenced by the concentration of metal ions.
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Similarly, another study reported the investigation of Aspergillus niger biosorption that is reflecting a similar pattern of
biosorption '*%, Biosorption echniques employing microbial biomass as biosorbent as both alive and heat-killed dead biomass of
several filamentous fungi (Mucorspp., Aspergillusspp., Penicillium spp., Rhizopus spp.) have been employed '***
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Synthesis, Characterization Of Pyrazole, And Biological Activities
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Abstract:To synthesize novel bio-active Pyrazole. The synthesis sequence followed the eco-friendly green chemistry technique
(Grindstone method). The synthesis sequences are illustrated by novel eco-friendly and inexpensive catalyst FeCls. synthesis of
pyrazole analogs. To be reported here is a simple but effective procedure for the synthesis of pyrazole analogue via multi-
component cyclo condensation reaction. Monitoring the completion of reaction with the help of the TLC (Thin- layer
chromatography) technique. To characterize the final product by FT-IR (Fourier-transform infrared spectroscopy), 'H NMR
(Proton nuclear magnetic resonance), and *C NMR (Carbon-13 nuclear magnetic resonance) spectral analysis. The synthesized
compound was further evaluated for antifungal activity.

Keywords:Pyrazole, ,FeCl; FT-IR, H' NMR, Heterocyclic compounds and Anti fungal activity

INTRODUCTION
Heterocyclic compounds

A heterocyclic compound is a cyclic compound that has atoms of at least two different elements as members of its ring(s) . The
counterparts of heterocyclic compounds are homocyclic compounds, the rings of which are made of a single element. Although
heterocyclic compounds may be inorganic, most contain at least one carbon. Since in organic chemistry non-carbons usually are
considered to replace carbon atoms, they are called heteroatom, meaning different from carbon and hydrogen (rings of
heteroatom of the same element are homocyclic Heterocyclic compounds can be usefully classified based on their electronic
structure. The saturated heterocycles behave like the acyclic derivatives. Thus, piperidine and tetrahydrofuran are conventional
amines and ethers, with modified steric profiles. Therefore, the study of heterocyclic chemistry focuses especially on
unsaturated derivatives, and the preponderance of work and applications involves unstrained 5- and 6-membered rings. Included
are pyridine, thiophene, pyrrole, and furan. Another large class of heterocycles is fused to benzene rings, which for pyridine,
thiophene, pyrrole, and furan are quinoline, benzothiophene, indole, and benzofuran, respectively. The fusion of two benzene
rings gives rise to a third large family of compounds, respectively the acridine, dibenzothiophene, carbazole, and dibenzofuran.
The unsaturated rings can be classified according to the participation of the heteroatom in the pi-system.'” Pyrone derivatives
are present in natural products. Kojic acid, for example, is an antibiotic derived from the action of certain molds on starches or
sugars. The steroid bufotalin and its poisonous ester bufotoxin are obtained from the skin glands of toads. The benzopyrylium
cation is the parent of a large number of natural products. Chroman, or 3,4-dihydro-2H-1-benzopyran, is itself not found in
nature, but the chroman unit is present in many natural products. Vitamin E (a-tocopherol), a substituted chroman, is found in
plant oils and the leaves of green vegetables, whereas coumarin, or 2H-1-benzopyran-2-one, is used in perfumes and flavorings,
and its derivative dicoumarin (dicumarol, or discoumarol), a blood anticoagulant, are products of living organisms. The most
convenient method is the Claisen-Schmidt condensation of equimolar quantities of aryl-methyl ketone with aryl aldehyde in the
presence of alcoholic akali . Chalcones are used to synthesize several derivatives like Flavones, pyrazolines, 3-chlorochromones,
|,5-benzothiazepines, and having different heterocyclic ring systems .

MATERIAL AND METHODS
General materials and characterization techniques

All materials were purchased from Nice and Loba chemicals. Chemistry: Melting points were recorded in open capillary tubes
and were uncorrected. The IR spectra (KBr) were recorded in KBr on a shimadzu 8201pc (4000-400 cm™). The 'H NMR and
'3C NMR spectra were recorded on a JEOL-300 MHz. The Elemental analysis (C, H, and N) were recorded using an Elemental
analyzer model (Varian EL Ill). The purity of the compounds was checked by thin-layer chromatography (TLC) with silica gel
plates. A general method for the synthesis of pyrazole (2) via multi-component cyclo condensation reaction. The reactants 3-(4-
chlorophenyl)-1-(2-hydroxyphenyl)prop-2-en-1-one (1) (0.002mol, 0.5g), hydrazine hydrate (0.00Imol, 0.5mL) and FeCls
(0.002mol, 0.3g) were mixed together in a pestle and mortar. The reaction was monitored by TLC. After the completion of the
reaction indicated by TLC the reaction mixture was cored into ice-cold water. The brown-colored precipitate was formed it is
filtered and dried. The product was recrystallized in ethanol to get pure product 2-(5-(4-chlorophenyl)-4,5-dihydro- | H-pyrazol-
3-yl)phenol (2) Brown solid; mw: 272.73; m.p. 240°C; IR (cm™): 3275.52 (NH), 2922.0 (Ph-CHstr), 2854.76 (CH,), 1565.31
(C=N); 'H-NMR (400 MHz, CDCl;): = 10.8 (IH, s, OH), 9.20 (IH, s, NH), 6.9-7.3 (8H, m, Phenyl ring), 4.64 (1H, s, -CH), 3.80
(2H, s, - CH,); *C-NMR (100 MHz, CDCls): 8= 157.0 (IC, C=N), 152.70, 137.8, 137.2 102.1 (12C, Ph), 60.8 (IC, -CH), 45.0
(IC, -CHy). Elemental analysis: Calcd. For C;sH3CIN,O: Elemental Analysis: C, 66.06; H, 4.80, N, 10.27 %; Found: C, 66.03; H,
4.80; N, 10.30 %.

Bilogical screening Antifungal activity
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The minimal inhibitory concentration (MIC) was determined by the broth microdilution method according to the Clinical and
Laboratory Standards Institute (CLSI) (The National Committee for Clinical Laboratory Standards). In vitro antifungal activity of
the final compounds | and 2 were evaluated against standard strains; Aspergillus Niger, Microsporum audouinii, Cryptococcus
Neoformans and Candida albicans. The antibacterial and antifungal assays were performed in Mueller—Hinton broth and Sabouraud
dextrose broth, respectively. All the synthesized compounds were weighed (10 mg), dissolved in DMSO (250 pL), and diluted
with water (750 YL) to prepare the stock solutions of 10 mg/mL. The serial dilution from 2048 to | pg/mL was made in a 96-
well plate. Fifty gL of a bacterial suspension, obtained from a 24 h culture (~106 cfu/mL) was added to each well with a final
DMSO concentration of |:16. The plates were incubated at 35 °C for 24 h. We tested ceftazidime as antimicrobial agents for
quality control of the method. Each experiment was carried out in duplicate. *'2

RESULTS AND DISCUSSION

The synthesis of pyrazole was illustrated in scheme |. The optimization in catalysts were shown in Table |. Compound 2 was
synthesized by the condensation method. The formation of all the compounds was confirmed by recording the IR, 'H NMR, '*C
NMR spectra, and elemental analyses. The IR spectra of compound 2 showed absorption bands at 3275.52, 2922.00 and 1565.31
cm! confirms the presence of NH, Ph-CH, and C=N groups, respectively. The 'H NMR spectra of compound 2 showed a sharp
singlet at & 9.20 for NH proton and a singlet at & 4.64 for -CH- proton. The "*C NMR spectra of compound 2 showed
characteristic peaks at & 157.0,60.80 and 45.0 ppm corresponding to C=N, CH, and CH; carbons, respectively.

0 N/NH
G 1
+ FeCl, | Cl
»

OH Cl
a)
OH
Scheme I: Synthetic route of proposed compound (2)
Table |I: Optimization of catalyst.

. Yield (%)

No. | S22t | g5 Mole % | ' MO1% | 5 Mole %
| TiCl, - - -

7 |snCh |- - 48

3 | znCh, |13 37 46

4 | zoch |- - 10

5 CuCl, 19 38 68

6 FeCls 42 92 -

Antifungal activity

The compounds | and 2 were evaluated for antifungal activity against four different fungal species. The final compound 2 shows
remarkable antifungal activity than compound |. Compound 2 shows high antifungal activity in two fungal species namely C.
albicans and M. audouinii. Compound 2 with the MIC value of 03 ug/mL was highly active than control clotrimale with the MIC
value of 06 pg/mL in C. albicans.**Compound 2 with the MIC value of 02 pg/mL shows high antifungal activity than clotrimale with
the MIC value of 03 pg/mL in M. audouinii.'*""* The results were summarized in

Table 2. Antifungal activity of compounds | and 2

Compds MIC (ug/mL)
Aspergillus Niger | Candida albicans | Microsporum audouinii | Cryptococcus Neoformans
| 34 28 53 16
2 56 03 02 28
Clotrimale | Ol 06 03 05

146



International journal of Life Sciences and Pharma Research,

ISSN 2250-0480

.}.@n

o1

Figure |: IR spectrum of compound 2. Figure 2: '"H NMR spectrum of ccompound 2.
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Figure 3: *C NMR spectrum of compound 2

CONCLUSION

In conclusion, the synthesis of pyrazole (2) via one-pot multi-component cyclo condensation reaction by using novel (Grindstone
method). Synthesized pyrazole derivative was confirmed by FT-IR, 'HNMR, and *CNMR spectral analysis. The compounds | and
2 were further evaluated for antifungal activity. The results show that the pyrazole derivative 2 has remarkable activity in fungal
strains. This concludes that compound 2 can act as a fungicide in the future.
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Abstract:Tannery effluent creates various waste products depending upon the process used. Tannery water creates a lot of
nutritional and growth promotion demand for Soil and Plants.The present study deals with the physical and chemical parameters
of treated tannery effluent and analyses the morphological, Biochemical, Antibacterial activity, and Phytochemical analysis of
Acalypha Indica plant samples. The present study deals to compare and analyze the pollution effect on the plant growing in the
unpolluted and polluted areas.

Keywords: Tannery effluent, Wastewater analysis, Heavy metals, Antibacterial activity, and Phytochemical analysis.
INTRODUCTION

Disposal of sewage and industrial effluents causes a serious pollution problem to water bodies and agricultural lands'.The
increasing requirement of leather and its products led to the establishment oflarge Commercial tanning industry due to the
growth of the population®In tannery Industry during the process skin to leather, chemicals like chromium, Sodium chloride,
sulphate, calcium salt, ammonium salts, sodium sulphide, alkali, acids, fat, liquorand organic dyesand large amount of water is
used. Excess amount of dissolved salts, high BOD & COD are contained in the resultant effluents®. Chromium is considered to
be toxic to living organisms amongst heavy metals*. Biologically non-essential systems such as higher level of heavy metals, highly
acidic pH and low levels of nutrients can cause toxicity in the soil for the growth of vegetation®. The chromium concentration
of plants that are grown in the area of treated tannery effluent was determined and it was found to be a high concentration of
chromium®. The higher level of metal (iron, nickel, chromium, zinc, cadmium, manganese, and copper) that are present in the
treated tannery wastewater will contaminate the agricultural soil. It causes serious health hazards when the coops and
vegetables are consumed by the consumer’. Acalypha indica is a plant for indicating environmental pollution and as a suitable
plant for phytoremediation reported®. The pollution from the effluents of leather industries is a major environmental and social
concern, which results in extremely high values of TSS, TDS, TS, BOD, COD, Cd, Ni, Cr, and Pb’. The treated tannery effluent
has a higher chromium concentration than the discharge limit. Even at low concentrated chromium effluent discharge
continuously can disrupt the food chain by causing a toxic effect on aquatic life'®. Cr > Ni>Zn>Cu was the order of levels of
heavy metals in the industrial wastewater. The aquatic system or agricultural fields pose a risk of transfer into the food web
when those heavy metals are discharged''. Tannery waste should be treated effectively before release, which may cause a major
hazard that affects the drinking water'2.The disposal of sewage and industrial effluents from uncontrolled urbanization causes a
serious pollution problem when disposed into the water bodies. Heavy metals are difficult to remove from the environment,
unlike many other pollutants'®. The most prominent sources of chromium were tanneries which can cause pollution to the
aquatic environment. Wastewater from tanneries contaminates surface water and sediments to an unacceptable level, if not
treated adequately'®.

AIM & OBJECTIVES

Therefore, the present study was carried out with the following objectives ldentification, selection, and collection of Acalypha
indica plants that are widely and luxuriously grown in natural and tannery industrial areas Measure the Total solids, Total
dissolved solids, and suspended solids in the Treated Tannery effluent,Determination of chloride, Hardness, Calcium,
Magnesium, pH in the effluent and Soil sample.Qualitative phytochemical analysis and Antibacterial activity of Acalypha indica
grown in natural and tannery industrial areas,Assess the environmental demands of wastewater by COD

MATERIALS AND METHODS

Tannery Water Analysis

Collection of Tannery Water Sample

The treated tannery water was collected from KMM Leather Factory located at Sempat, Tiruchirappalli. It was collected in a
plastic container and taken to the laboratory for further analysis.

Analysis of Physico-Chemical Parameters
The Effluent Physical characters of color, pH, total suspended solids (TSS), total dissolved solids (TDS), Total Hardness, and

Chemical Oxygen Demand were carried out by simple laboratory method'®.The chemical parameters of Chloride, Magnesium,
Calcium(Ca. and Sulphate(SO4*") were determined by wastewater examination of standard APHA methods'é.
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Soil Analysis

The polluted soil sample was collected from the treated tannery effluent area at KMM Tannery, Tiruchirapalli, Tamil Nadu. The
normal soil sample was collected from Green House at Dhanalakshmi Srinivasan College of Arts and Science for Women
(Autonomous), Perambalur, Tamil Nadu, India. It was taken to the laboratory & stored for further analysis. Physico-Chemical
Parameters ofcolor, Texture, pH&Chloride were analyzed in the polluted soil sample'”.

Plant analysis
Collection of Plant Sample

The polluted plant sample was collected from the treated tannery effluent area at KMM tannery industry, Tiruchirapalli, Tamil
Nadu, and the normal plant sample was collected from Green House at Dhanalakshmi Srinivasan College of arts and science for
women (Autonomous), Perambalur, Tamil Nadu. The plant sample was taken to the laboratory and stored for further analysis.

Morphological Analysis

The stem length and diameter of both polluted and normal plant was measured for each species using a measuring scale. Root
length, lamina length, lamina width, number of leaves, and node of both the plant's leaves were further measured using the
method suggested'®,

Plant extract preparation

The leaves of both polluted and normal plants were dried and then ground to a fine powder with a blender machine. The
extraction was done at room temperature. The powder was soaked in absolute ethanol at a 1:20 ratio for seven days and then
filtered by Whatman filter paper number |. The extracts were stored at 4°Cfor further use'®.

The pH of Leaf extracts

lg of fresh leaf sample of both plants was homogenized. The extracts were centrifuged at 5000rpm for 10 minutes. The
supernatant was collected and the pH was measured by a digital pH meter.

Bacterial Culture

A bacterial culture is a method of bacteria organisms by following them to reproduce In predetermined culture media under
controlled laboratory conditions. Both gram-positive and gram-negative bacteria were taken for Antibacterial screening. The
bacterial colony were cultured freshly on a nutrient broth and incubated for 24 hours at 37°C. Then the cultures were used for
Antibacterial screening®.

Disc Diffusion Method

The discdiffusion method was used for antibacterial activity. The plant extract was then impregnated into sterile, blank discs
6mm in diameter. 5ml of the extract was spotted alternately on both sides of the discs and allowed to dry before the next 5ml
was spotted to ensure precise impregnation. All the discs were fully dried before the application on the bacterial lawn. Ethanol
was used as a control disc. Antibacterial activity was evaluated by measuring the diameter of the inhibition zone around the
discs. Antibacterial activity was expressed as the mean zone of inhibition diameter (mm) produced by the leaf extract?'.

Phytochemical Analysis

The Acalypha leaves were subjected to phytochemical screening such as Carbohydrates, Alkaloids,Flavonoids,
Glycosides(Quinones, Phenols, Terpenoids, Tannins,Anthraquinones, Steroids?%. ( Harborne, J. B. (1998) and Saponins .

RESULT
Tannery water Analysis

The physical and chemical analysis of wastewater reveals the characteristics of the tannery effluent in table I. The effluent of
wastewater was dark brown. The color was found to be 1.54 in the wavelength of 400nm and 760nm.The wastewater pH was
measured by using a pH meter. It was slightly neutral 6.96. The chemical oxygen demand was measured to be very low in the
wastewater. The chemical oxygen demand was found to be — 1,086.1 mg/l in the contaminated tannery wastewater. The amount
of chloride in the wastewater was 6,770 mg/I'2. Calcium, magnesium, and sulphate cause the permanent hardness of the
wastewater. Hardness was estimated by using the titration method. The total hardness in the wastewater sample was calculated
to be 640 mg/I®. The total solids were measured by using an unfiltered wastewater sample via the evaporation method. The
total solids were found to be 114.84 mg/l. The dissolved solids are a measure of iron dissolved in the tannery wastewater®,
Dissolved solids were measured by using the evaporation method. The total dissolved solids were estimated to be 74.54 mg/I.
Suspended solids are the total solids suspended in the wastewater?. The suspended solids were measured by using the
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evaporation method. The total suspended solids were found to be 40.3 mg/l in the tannery wastewater. Calcium is a chemical
parameter of wastewater. The calcium was estimated by using the titration method. The calcium content in the wastewater was
found to be 228 mg/l.Magnesium is a chemical parameter of waste water. The value of Mg was calculated by subtracting the value
of calcium from the total hardness. The magnesium content in waste water found to be 412 mg/l.

Table I. The physical and chemical analysis of waste water
S. No Parameters Result

| Colour [.55

2 pH 6.95

3 COD -1058.1 mg/l
4 Chloride 6740.95 mg/l
5 Total Hardness 641 mg/l

6 Total Solids(TS) [14.94 mg/l
7 Total Dissolved Solids(TDS) 73.54 mg/l

8 Total Suspended Solids(TSS) 41.3 mg/l

9 Calcium 229 mg/l

10 Magnesium 411 mg/l

Soil Analysis

The physical and chemical parameters of both polluted and normal soil samples were analyzed. The color of the polluted soil
sample was black whereas the normal soil sample was brown. The texture of the polluted soil sample was oily clumsy and the
texture of the normal soil sample was crumbled with less moisture.The pH of the polluted soil sample was 6.18 and the normal
soil sample pH was found to be 6.56. The amount of chloride present in both polluted and normal soil samples was found to be
8,596.6 mg/l and 70.9 mg/l.

Table 2- Morphological analysis of normaland polluted Acalypha indica
S. No Part of the plants Normal plant Polluted plant

I Stem length 25cm 2lcm

2 Stem diameter 0.5cm 0.3cm

3 Root length 0.9cm 0.7cm

4 Leaf length 0.6cm 0.5cm

5 Leaf diameter 0.4cm 0.3cm

6 No. of leaves 55 48

Plant Analysis
Morphological analysis of plant sample
The plant root length, stem length, stem diameter, leaf length, leaf diameter, and number of leaf count by using a measuring

scale. The plant size was measured. The morphological measurement was measured to both polluted and normal plant samples.
The results were evaluated in (Table 2).

Table 3- Antibacterial activity of normal and polluted Acalypha indica

S. No | Culture Name Normal plant (cm) | Polluted plant (cm)
| E. Coli 1.7 22

2 Salmonella paratyphi .1 1.6

3 Pseudomonas aeruginosa | | 2.1

4 Klebsilla aerogenes 1.5 1.6

5 Streptococcus pneumonia | 1.9 25

6 Staphylococcus aureus 1.7 2.0

7 Bacillus cereus 1.4 1.7

Leaf extract pH

The pH of the plant leaf extract was measured by using a pH meter. The polluted plant and normal plant pH were measured.
The pH of the polluted plant leaf extract was found to be 6.48 whereas that of normal plant pH was found to be 6.76

Antibacterial activity

The antibacterial activity of ethanolic extract of Acalypha indica of both polluted and normal plant leaves were shown significant
zone of inhibition against both Gram-positive and Gram-negative Bacteria. The result of the zone of inhibition were evaluated in
(Table 3).

Phytochemical analysis
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The study of phytochemical analysis of Acalypha indica was done for the screening of active medicinal chemical constituents in
both polluted and normal plant samples?é. The result of the phytochemical analysis of Acalypha indica of both plant samples were
evaluated in (Table 4).

Table 4 — Phytochemical analysis of normaland polluted Acalypha indica
S. No Test Normal plant Polluted plant
I Alkaloids + -

2 Terpenoids + -

3 Tannins + +

4 Anthraquinones - -

5 Saponins + +

6 Carbohydrate - -

7 Flavonoids + +

8 Glycosids + -

9 Quinones - -

10 Phenol - +

I Steroids + -

DISCUSSION

The waste water and plant growing in the soil contaminated with waste water viz.. Acalypha indica were collected with kind
permission from KMM tannery Trichy. And their colour, pH, total solids (TS), chemical oxygen demand (COD),chloride, Total
hardness, Total dissolved solids(TDS),Total suspended solids(TSS), calcium and magnesium were determined*.The phsico
chemical characteristics were analyzed. The color of wastewater was dark brown with value of 1.54 thus indicating the presence
of various chemicals and organic matter in the effluent®. The pH of the sample was found to be 6.96. It is nearly neutral. The
COD was found to be -1068.1(mg/l). Calcium was found to be 228(mg/l) and the chloride content of the sample was found to
be 6770(mg/l). The total hardness of the sample was found to be 640(mg/l).And these values indicate that the sample is
contaminated with high organic content as evidenced by the works of 2% The Acalypa indica species plant collected from normal
soil exhibited a length of 25 cm. The same plant collected from soil polluted with tannery effluent exhibited a length of 21 cm.
The normal plant showed a higher length than that of the polluted sample. The normal plant leaf diameter was found to be
0.5cm which was higher than the polluted plant 0.3cm. The normal plant showed a higher number of leaf counting of 55 than
that of polluted plants®®..Biochemical analyze were performed on both samples. The leaf extracts of Acalypha indica from normal
and polluted areas showed negligible differences in their pH. Both plant leaf extracts were exhibited near-neutral pH.The
Antibacterial activity of both polluted and normal plant extract of Acalypha indica shows that the zone of inhibition is higher with
normal plant extract than with polluted plant extract. The phytochemical analysis of Acalypha indica shows the presence of
alkaloids, terpenoids, glycosid and steroids which of these substances were present in normal plant extract but these substances
shows absence in the polluted plant extract. Whereas tannins, saponins, and flavonoids are present in both normal and polluted
plant extract. And anthraquinones, carbohydrates, glycosides were shown absent in both the plant extract. The results indicate
that the tannery effluent pollution affects the normal growth of the plant. The plant sequester chromium at a high level and
accumulate Cr in the leaf rather than the other parts of the plant. These results point out the plant taken for the study can be
considered as a potential candidate for phytoremediation in further studies.

CONCLUSION

The wastewater and plant sample Acalypha indica species were collected from the KMM tannery industry, Semmbat,
Tiruchirapalli, TamilNadu. The wastewater physical and chemical, parameters of color, pH, total solids (TS),chemical oxygen
demand(COD), Chloride, Total hardness, Total dissolved solids, Total suspended solids, calcium, and magnesium were analyzed.
All the results indicated that the wastewater is highly contaminated. The polluted plant was compared to the normal Acalypha
Indica species plant collected from Dhanalakshmi Srinivasan College of Arts and Science for Women (A), Perambalur. The
polluted plant morphological, biochemical, Antibacterial activity, and phytochemical analysis sequestration were analyzed. The
Antibacterial activity and phytochemical analysis content showed a decreased level than a normal plant. These analyses showed
that the plant can play a role in phytoremediation after further potential studies.
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Abstract :Numerous physiological and biochemical processes within the physical body may produce oxygen centered free
radicals and other reactive oxygen species as byproducts. More production of such free radicals can cause oxidative damage to
biomolecules (e.g. lipids, proteins, DNA), eventually leading to many chronic diseases like atherosclerosis, cancer, diabetes, aging,
and other degenerative diseases in human.Plants (fruits, vegetables, medicinal herbs, etc.) may contain a good sort of radical
scavenging molecules, like phenolic compounds (e.g. phenolic acids, flavonoids, quinones, coumarins, lignans, stilbenes, tannins),
nitrogen compounds (alkaloids, amines), vitamins, terpenoids (including carotenoids), and a few ofendogenous metabolites,
which are rich in antioxidant activity. The intake of natural antioxidants has been related to reduce risks of cancer disorder
,cardiovascular disease, diabetes, and other diseases related to aging. Thepresent study is to investigate the in-vitro antioxidant
activity of the plant Centellaasiatica L

Key words:Centellaasiatica,freeradicals,oxidants,bio molecules.
INTRODUCTION

Oxidants are generated in aerobic organisms as byproduct of normal cellular metabolism. Oxidants have both beneficial and
deleterious effects, like while they are essential for normal life, their excessive production has been linked to disease
development'?2. In nature oxidants in two forms both molecular and free radical. Free radical is any atom, molecule or ion with
one or more unpaired electrons and itis capable of independent existence. Free radicals are produced during
oxidation/reduction reactions involving one electron transfer**, or when a covalent bond is broken and one electron from each
pair remains with each group. For this presence of unpaired electron(s), free radicals are considerably more reactive and
participate in a number of physiological and patho-physiological functions®®. The most important class of radical species
generated in living systems are oxygen derived radicals, which are referred as reactive oxygen species (ROS).In the etiology of
several diseases like arthritis, cancer, atherosclerosis etc,free radicals plays an important vital role’®. The oxidative damage to
DNA may play a vital role in aging and the presence of intracellular oxygen also can be responsible forinitiating a chain of
inadvertent reaction at the cellular level and these reactions cause damage to critical cell biomolecules. These radicals are highly
toxic and thus generate oxidative stress in plants.’'?

MATERILS AND METHODS

Plant source selected for the present study was Centellaasiatica (L.) Leaves of the selected plant was collected from in and
around Trichy, identified with the help of Flora of Presidency of Madras and authenticated with the specimen deposited at
RAPINAT Herbarium, Department of Botany, St. Joseph’s college, Trichy.

IN - VITROANTIOXIDANT ASSAY (DPPH Radical scavenging Assay .

Antioxidant activity can be measured using DPPH radical scavenging assay method. Antioxidants react with DPPH, a stable
radical that was reduced to DPPH: H form. The degree of discolouration indicates the scavenging potential of the antioxidant
compound or solution.

|.Plant Extract : [0mg/ 10ml
2.Phosphate buffer : pH 6.6
3.DPPH Solution : 7.88mg/ 100ml
4.Ascorbic acid : [0mg/ 100ml

The free radical scavenging capacity of the aqueous extract of Pisoniaalba Span. was determined by using DPPH. DPPH (200uM)
solution was prepared in 95% methanol. From the stock plant extract solution (100,250,500.750 and 1000 pg/ ml) were taken in
five test tubes. 0.5ml of freshly prepared DPPH solution was incubated with atest drug and after 10 minutes, absorbance was
taken as 517 nm using a spectrophotometer. Standard ascorbic acid was used as reference.

REDUCING POWER ASSAY (ManmohanSinghal et al., 2011)

|. Plant extract : 50mg/10ml
2. Phosphate buffer : pH6.6
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3. Potassium ferricyanide : 1g/100ml

4. Trichloroacetic acid : 10mg/100ml
5. Ferric chloride : 0.1g/100ml
6. Ascorbic acid : 10mg/100ml

I ml of varying concentrations (I1-5 mg/ml) of extract was mixed with 2.5 ml phosphate buffer and 2.5 ml of potassium
ferricyanide. The mixture was incubated at 50°C for 20 min. Aliquots of near 2.5 ml of trichloroacetic acid were added to the
mixture, which was then centrifuged at 3000 rpm for |10min. The upper layer of solution (2.5 ml) was mixed with equal volume
of distilled water, to this 0.5ml of freshly prepared ferric chloride solution was added and the absorbance was measured at 700
nm. Increased absorbance of the reaction mixture indicatesan increase in reducing power.

NITRIC OXIDE SCAVENGING ACTIVITY

Nitric oxide (NO) was generated from sodium nitroprusside (SNP) and was measured by the Griess reagent. SNP in aqueous
solution at physiological pH spontaneously generates NO, which interacts with oxygen to produce nitric ions that can be
estimated by the use of Griess reagent.

I. Plant extract : 10mg/10ml

2. Phosphate buffer : 0.025M, pH 7.4
3. Sodium nitroprusside : 5mM

4. Ascorbic acid : 10 mg/100ml
5. Griess reagent

Solution A: 0.1% naphthylethylenediaminedihydrochloride dissolved in dis. water
Solution B: 1% sulfanilic acid in 5% phosphoric acid A & B mixed in the ratio |:|

Sodium nitroprusside (5 mM) in standard phosphate buffer solution was incubated with different concentrations (200-
1000pg/ml) of the ethanol and aqueous plant extract dissolved in phosphate buffer (0.025 M, pH 7.4) and tubes were incubated
at 25 °C for 5 hours. Control tube without the plant extract, but with an equivalent amount of buffer was maintained in an
identical manner. After 5 hours, 0.5ml of the incubated solution was removed and diluted with 0.5ml of Griess reagent (1%
sulfanilic acid, 5 % phosphoric acid, and 0.1 % naphthylethylenediaminedihydrochloride). The absorbance of the chromophore
formed during diazotization of nitrite ions with sulfanilic acid and its subsequent coupling with naphthylethylenediamine was read
at 546 nm.

ABTS'RADICAL SCAVENGING ACTIVITY

Plant extract : 10mg/10ml

Phosphate buffer : 0.IM,pH 74

ABTS Solution

ABTS Solution (2Mm): 0.0274g of ABTS was dissolved in 25 ml of distilled water-.

Potassium persulphate (70Mm): 0.0946g of potassium per sulphate was dissolved in 5ml of distilled water.

o whE

ABTS Reagent: ABTS reagent solution was mixed with 0.1 of potassium persulphate solution. The solution was stored in
dark place for 2 hours.

7. Ascorbic acid: 10mg of ascorbic acid was dissolved in distilled water and made up to 100 ml using standard flask.

Varying concentration (20 - 100 pg/ml) of plant extract and standard ascorbic acid solutions were taken into series of test tubes.
2ml of ABTS solutions was added and the volume was made up to Iml with ethanol. To the control 2ml of ABTS solution and
Iml with ethanol was added. The solutions were read immediately at 734 nm.

SUPEROXIDE RADICAL SCAVENGING ACTIVITY
Reagents:

Plant extract: 10mg/10ml

NADHPH: 468um: 33.20mg NADHPH was dissolved in 100 ml of distilled water.

Nitro blur tetrazolium: 156um 12.75mg of NBT was dissolved in 100ml of distilled water.
Phenozinemethosulfate: 6pm 1.83mg of PMS was dissolved in 100ml of distilled water.
Phosphate buffer: pH7.8

LA whN —

Solution A (0.1M): 1.56g of mono sodium dihydrogen orthophosphate was dissolved in 100ml of distilled water-.
Solution B (0.1M): 1.77g of dissolution hydrogen orthophosphate was dissolved in 100ml Of distilled water.
The phosphate buffer was prepared by mixing the solutions A and B adjusting pH7.8.

6. Ascorbic acid: 10mg of ascorbic acid was dissolved in distilled water and the volume made up to 100ml using standard flask.

Phenazinemethosulfate: nictotinamide adenine dinucleotide system was used for the generation of superoxide anion. 0.2-1ml of
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ethanol and aqueous extract was mixed with 0.5ml NBT and 0.5ml NADH was mixed. The reaction mixture incubated at 25° C
for 5 minutes. After 5 minutes absorbance of the mixture was measured at 560nm against blank. The percentage of inhibition
was determined by comparing the results of the control and test sample.

RESULTS AND DISCUSSION

INVITRO ANTIOXIDANT ACTIVITY OF CENTELLA ASIATICA (L.)

Table |- DPPH Scavenging assay of Centellaasiatica (L.) leaves

S. NO | Concentration (ug/ml) % Activity
| 10 70.43

2 20 72.66

3 30 79.8

4 40 82.73

5 50 85.24

6 Ascorbic Acid (30pg/ml) | 63.00
IC50 Value = 7.0pg/ml

Figure | - DPPH Scavenging potential of aqueous extract of Centellaasiatica (L.)
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The result depicts the increased antioxidant effect on DPPH (Diphenyl -2- picrylhydrazyl) with increase in concentration of the
test drug (10 — 50 pg/ml). The result was comparable with that of standard ascorbic acid''"'* The maximum percentage inhibition
of DPPH radical was 85.24% at a concentration of 50pug/ml. The percentage of inhibition of DPPH is strongly dependent on
concentration of plant extract. The mean IC50 Value of the plant was found to be 7.0pg/ml'3"4,

Table 2 - ABTS" inhibition potential of aqueous extract of Centellaasiatica (L.) leaves

S. NO | Concentration (pg/ml) % Activity
| 10 26.6

2 20 41.1

3 30 67.7

4 40 88.8

5 50 94.4

6 Ascorbic acid (30 pg/ml) | 72.5

IC50 Value =22.1 pg/ml
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Figure 2 - ABTS" Inhibition potential of aqueous extract of Centellaasiatica (L.)leaves.

The ABTS cation radical which absorbs at 743 nm (giving a bluish- green colour) is formed by the loss of an electron by the
nitrogen atom of ABTS (2,2’-azino-bis(3- ethylbenzthiazoline-6-sulphonic acid)'*'¢. This has a characteristic wavelength
absorption spectrum. ABTS chemistry involves direct generation of ABTS radical mono cation with no involvement prior to
addition of the antioxidant test system, rather than the generation of the radical taking place continuously in the presence of
antioxidants'”'®. From the Table - 2, it is found that the low concentration (10 ug/ml) showed 26.6 %. ABTS" radical inhibition
potentials were found at high concentration (50 pg/ml) which showed 94.4% activity. The result was comparable with that of
standard ascorbic acid. The IC50 value was found to be 22.1pg/ml.Results are presented as the ability of phenols to scavenge
50% of free radical ABTS IC50. ABTS radical cation was produced in the stable form using potassium persulphate. After getting
the stable absorbance, the antioxidant plant extract is added to the reaction medium and the antioxidant power measured by
studying decolorization'??°,

Table 3 - Reducing power assay of aqueous extract of Centellaasiatica (L.) leaves.

S. No | Concentration (ug/ml) % Activity
I 30 25

2 60 36.7

3 90 56.75

4 120 68.7

5 150 84.6

6 Ascorbic acid (30 pg/ml) | 80

C50 Value = 75 pg/ml

From Table 3 it was known that the higher percentage (74.4%) of reducing power was visualized 150 pg/ml. The result was
found to be constantly increasing with that of increasing concentration of the plant drug. The result was comparable with that of
standard ascorbic acid. The IC50 value was found to be 75 pg/ml.

Figure 3 - Reducing power assay of aqueous extract of Centellaasiatica (L.) leaves
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CONCLUSION

From the literature review the plant was selected for their antioxidant potential. Hence in the present study the Centellaasiatica
L. belonging to the family Apiaceae was selected and carried out for its free radical scavenging activity. Leaves of the selected
plants material was authenticated, shade dried water extract were used to screen the antioxidant potentials, employing various
in vitro assay procedures.Standardization is essential for global acceptance herbal medicine, hence phytochemical screening were
determined for the plant drug under study as per the Indian Ayurvedic Pharmacopoeia.(IAS). Water extract showed dose
dependent DPPH radical scavenging activity with IC50 value of 70ug/ml respectively. The tested extract has the capacity to
inhibit the NO radical production and scavenge the H202, superoxide radicals. The test drug also showed potent reducing
power. To conclude that the findings of this study supports the view, the aqueous extract of Centellaasiatica L exhibited
optimum levels of antioxidant activities in all models. It needs further studies that plant extracts endowed with potentially
exploitable antioxidant activities.

CONFLICT OF INTEREST
Conflict of interest declared none.
REFERENCES

Halliwell, B.; Gutteridge, ). M. C. Free Radicals in Biology and Medicine, Clarendon Press, Oxford, 1993.

Nelson. D. L.; Cox, M. M. Lehninger Principles of Biochemistry (5th ed), Freeman,

H. & company, San Francisco, 2008.

Cadenas, E.; Davies, K. J. A. Free Radic. Biol. Med. 2000, 29, 222-230.

Kovacic, P.; Pozos, R. S.; Somanathan, R.; Shangari, N.; O’Brien, P. . Curr. Med. Chem. 2005, 12, 2601-262.

6.Remacle, J.; Raes, M.; Toussaint, O.; Renard, P.; Rao, G. Mutat. Res. 1995, 316, 103—122.7.Droge, W. Physiol. Rev. 2002, 82,

47-95. Schreck , R.; Baeuerle, P. A. Trends Cell Biol. 1991, 1, 39—42.

Finkel, T. Curr. Opin.Cell Biol. 1998, 10, 248-53.

7.deMagalhaes, J. P.; Church, G. M. Exp. Gerontol. 2006, 41, 1-10.

9. 8.17.Cheeseman K.H. and Slater T.F. (1993) Free radicals in medicine. Churchill Livingstone 9.Pub. British Med. Bull., 49: 479-
724.

10. 10.SulekhaMandal, SatishYadav, SunitaYadav, Rajesh Kumar Nema. Antioxidants: A Review Journal of Chemical and
Pharmaceutical Research, 2009, | (1):102-104.

I'1. 11.V S Sangeetha , Vanith A, Devi P, BhakyajothiV’Green synthesis of Zinc oxide nanao particle using flower extract of phyla
nodiflora” Schoolar National School of leadership vol-9

12. 12.Dormandy TL. Free-radical reaction in biological systems Annals of the Royal College of Surgeons of England (1980) vol
62,

13. 13.Yadav R and Agarwala M: Phytochemical analysis of some medicinal plants. Journal of Phytology 201 I; 3: 10-14.

14. 14.R Elayaperumal , G Vanaja, A Vanith,VSSangeetha “Green synthesis of Glycyrrhizagla silver nano particle and conformation
of through Microscopy and Spectrophotometric techniques. “Eurasian journal of Analytical chemistry ,2017-Feb ,1680-168

I5. 15.Xavier ] and Reddy J: A study on antioxidant and antibacterial activities of the fruit and seed extracts of two different
cultivars of Momordicacharantia ] PharmacognPhytochem 2017; 6: |182-87.

16. Kartning T. Clinical Application of Centella asiatica (L.) Urb. in Craker L.E. and Simon J.E (eds.), Herbs Spices and Medicinal
Plants. Vol. Il. Oryx Press, Phoemix, AZ. 1988:145.

17.Satheeja Santhi.S, Jose.A, and Solomon., R.D (2010), Isolation and Characterization of antagonistic actinomycetes from
Mangrove sediments, International Journal of Current Research, 3: 020-023.

19. Khan, M.; Choi, J.; Lee, M.; Kim, E.; Nam, T. Anti-inflammatory activities of methanol extracts from various seaweed species.

J. Environ. Biol. 2008, 29, 465—469.
20. Zuercher, AW.; Fritsché, R.; Corthésy, B.; Mercenier, A. Food products, and allergy development, prevention, and
treatment. Curr. Opin. Biotechnol. 2006, |7, 198-203.

oA wpN —

© N

158



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

SP-30
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Abstract: Many medicinal plants are distributed throughout the world out of which only some plants are known and most of
them remain unidentified. The natural product chemists in the world try to explore them so that they can utilize them for the
welfare of human being including disease. The research work is still in progress. As a part of them, the plants selected for our
work were Cardiospermumhalicacabum and Coccinicaindica, commonly known as “mudakathan” and “kovai” respectively in
Tamil. The first plant (mudakathan) is applied to rheumatism and stiffness of the limbs. The second plant (kovai) having a
remarkable effect in reducing the amount of sugar in the urine of the patient suffering from diabetes mellitus. The dried leaves
of the plants were analyzed for the presence of pharmacologically active ingredients using GC-MS The chromatograms were
found to contain coumarin,propylgallate,tropane& methyl heptenol(for first plant) piperidine, hexenal and gallic acid (for second
plant). Then the methanolic extract of the leaves of Cardiospermum halicacabum and Coccinicaindica were tested for its
pharmacological activities

Keywords: Cardiospermumbhalicacabum, Coccinicaindica, methanol, streptococcus and Escherichia coli
INTRODUCTION

Many plants synthesize substances that are useful to the maintenance of health in humans and other animals. These include
aromatic substances, most of which are phenols or their oxygen-substituted derivatives such as tannins. Many are secondary
metabolites, of which at least 12,000 have been isolated, a number estimated to be less than 10% of the total. In many cases,
substances such as alkaloids serve as plant defense mechanisms against predation by microorganisms, insects and herbivores.
Many of the herbs and spices used by humans to season food yield useful medicinal compounds Natural compounds extracted
from plants, particularly higher plants, have been suggested as alternative sources for antibiotics. The chemical features of these
constituents differ considerably among different species. This approach is alluring, in part, because they constitute a potential
source of bioactive compounds that have been professed by the general public as comparatively safe and often act at multiple
and novel target sites, thereby reducing the potential for resistance. The screening and testing of extracts against a variety of
pharmacological targets in order to benefit from the immense natural chemical diversity is a concern in many laboratories
worldwide' The increased popularity of herbal treatments, the safety and effectiveness of alternative medicines have not been
scientifically collaborated and remain largely unknown. A number of herbs are thought to be likely to cause adverse effects.
Adulteration, inappropriate formulation, or lack of understanding of plant action and drug interactions have led to adverse
reactions that are sometimes life threatening or lethal. Traditionally used medicinal plants produce a variety of compounds of
known therapeutic properties .The substances that can either inhibit the growth of pathogens or kill them and have no or least
toxicity to host cells are considered for developing new antimicrobial drugs. In recent years, antimicrobial properties of
medicinal plants are being increasingly reported from different parts of the world .It is expected that plant extracts showing
target sites other than those used by antibiotics will be active against drug-resistant microbial pathogens. However, very little
information is available on such activity of medicinal plants. Medicinal plants of India Traditional medicines are used by about 60
per cent of the world's population. These are not only used for primary health care not just in rural areas in developing
countries, but also in developed countries as well where modern medicines are predominantly used. While the traditional
medicines are derived from medicinal plants, minerals, and organic matter, the herbal drugs are prepared from medicinal plants
only. Use of plants as a source of medicine has been inherited and is an important component of the health care system in India.
In the Indian systems of medicine, most practitioners formulate and dispense their own recipes; hence this requires proper
documentation and research. In western world also, the use of herbal medicines is steadily growing with approximately 40
percent of the population reporting use of herbs to treat medical illnesses within the past year. Public, academic and government
interest in traditional medicines is growing exponentially due to the increased incidence of the adverse drug reactions and
economic burden of the modern system of medicine There are about 45,000 plant species in India, with concentrated hotspots
in the region of Eastern Himalayas, Western Ghats and Andaman & Nicobar Island. The officially documented plants with
medicinal potential are 3000 but traditional practitioners use more than 6000. India is the largest producer of medicinal herbs
and is appropriately called the botanical garden of the world. There are currently about 250 000 registered medical practitioners
of the Ayurvedic system (total for all traditional systems: approximately 291 000), as compared to about 700,000 of the modern
medicine system. In rural India, 70 percent of the population is dependent on the traditional system of medicine, the Ayurveda.

Secondary metabolism refers to compounds present in specialized cells that are not necessary for the cells survival but are
thought to be required for the plants survival in the environment. These compounds are believed to aid plant fitness by
preventing insect herbivory and pathogen attack as well as aiding reproduction through providing pollinator attraction as either
floral scent or colouration. This requirement for secondary metabolites to have highly diverse biological activities has led plants
to accumulate a vast catalogue of compounds. The catalogue in vascular plants is at least several hundred thousand secondary
metabolites.Most of the secondary metabolite structural diversity is generated by differentially modifying common backbone
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structures, with the derived compounds having potentially divergent biological activities. Differential modification of common
backbone structures can alter the biological activity of a number of plant hormones and secondary metabolites including auxins,
glucosinolates, gibberellins and phenylpropanoid derivatives .This modification of common backbone structures or precursors
produces approximately 12 000 known alkaloid structures .One explanation for this modular diversity is that selection favours
plants with newly derived defences when insects or other pests have evolved the ability to overcome existing defences .New
defensive compounds can be synthesized by structurally modifying a toxic compound to evade the pest's counter-defence while
maintaining the compounds toxic activity. The reiteration of this process over millennia may explain the vast range of plant
secondary metabolic chemistry. In addition to aiding plant survival, this chemical diversity has led to the development of
numerous medical treatments and assisted in significant nutritional advancements. The biological impact of small molecular
changes is significant enough that the pharmaceutical industry is creating combinatorial chemistry technologies to generate the
same structural diversity in vitro. Despite the biological and medical importance of structural variation, little is known about how
plants generate this variation, why it has arisen and whether it impacts plant biology.

MATERIALS AND METHODS

Plant
Cardiospermumbhalicacabum and Coccinicaindica herbs collected in march 2009 from painganadu near Mannargudi, Tamil,India

Uses in traditional medicine
First Plant

The plant has been used in traditional medicine for the treatment of diaphoretic,diuretic,aperients,fever,emetic,bleedingpiles,
amenorrhoea, gonorrhea,erysipelas and scorpion-sting. The plant belongs to the family sapindaceae.the leaf has been used for to
rheumatism,lumbago,sore-eyes, snake —bite ,cuts ,injuries, dysenteries ,diarrhoeas,headache stiffness of the limbs and reducing
swelling®*

Second plant

This plant belongs to the family cucurbitaceae.These leaves are used to kapha, pitta, itching, biliousness, jaundice, fever,
gonorrhea, diabetes, reduce, blood sugar, snake-bite, ear ache and ulcer .*®

Chemical constituents

Coccinicaindica weight contains as an enzyme with amylolytic properties a hormone and traces of an alkaloids and OMBUIN -3-
ARABINOFURANOSE (triterpenoids) *''

Tested Material
Methanolic extract of two plant leaves.
Microorganism

i. Streptococcus
ii. Escherichia coli

Experimental Methods
Gc-Ms Study

These leaves were collected from painganadu near Mannargudi,Tamil Nadu and then dried under shade. The dried leaves were
then pulverized well in a Udy cyclone mill and 10 g of the powdered leaves then soaked in 100 % 45 ml of methanol. The
supernatant was collected after 24 hours and stored at -20° C. The residue was re-extracted twice with 50% and 25% methanol
using the same procedure. The collected supernatant was kept at -20° C till they solidified. The solidified samples were
subjected to GC-MS '?. Before analyzing the extract using, the temperature of oven, flow rate of the gas used and the energy of
the electron gun was programmed initially. The temperature of the oven was 230° C. The gas used as carrier as well as an
eluent was helium. The flow rate of helium was set to 1.4 ml/min. The electron gun of mass detector liberated electrons having
energy of about 70ev.The column employed here for the separation of components was Elite 1(100% dimethylpolysiloxane).
About 100 mg/ ml of the methanolic extract was injected into the GC-MS using a micro syringe. Scanning was done for 45
minutes. A chromatogram was obtained with retention time in the abscissa abundance of the peak in the ordinate (the time
elapsed between injection and elution is called the “RETENTION TIME” .The retention time can help to differentiate between
some compounds). Also from the mass spectral data , the compounds present in the extract were identified'*'5.

Antimicrobial Activity

Disc diffusion method was adopted to study the anti-bacterial activity of plant extracts. Before starting inoculation all the
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required instruments such as media containing culture tubes, sprit lamp, sterile water etc , were transferred to the laminar air
flow chamber and the platform surface of the chamber was swapped with 70% alcohol'®'?. After swapping , the uv light
become “off” and on” the ordinary light. Before inoculation , hands were rinsed with 70% alcohol. Sterile What man No.lI. Paper
of discs were used. Discs were stored at 5°C pirior to use. Tests were performed by the disc diffusion method. Extract
impregnated discs were placed on culture inoculation agar plate and incubated either at 37 °C for 24 hours. Anti-bacterial
activities were then measured indicated by the clear zones of inhibition'®'. Antibacterial screening of diffusion percentage of
methanol plant extract of Cardiospermumhalicacabum and Cocciniaindica in terms of average zone of inhibition for
streptococcus and Escherichia coli.

RESULTS AND DISCUSSION

The beneficial medical effect of plant materials typically result from the combination of the secondary products in the plants
Cardiospermumbhalicacabum and Coccinicaindica. The medicinal action of plants are unique to particular species or groups is
consistent with this concept as the combination of secondary products in a particular plant are after taxonomically distinct. GC-
MS study reveals that the components present the plants Cardiospermumhalicacabum and Coccinicaindica have possessed
significant antimicrobial activity'?

Table: | Phtocomponents Identified In the Methonolic Extract Of
Plant Cardiospermumbhalicacabum (Gc-Ms Study)

S.No Name Of The | Molecular Molecular Compound Activity
) Compound Formula Weight Nature

| Coumarin C.H O, 146,14 Coumarin Antl-funga!, . . antl-PIasmodlaI,?mtl-
compounds cancer,anti-microbial, anti-arrhythmic

2 Propyl gallate C;H sGa 130.82 Gallium Anti-fungal, Anti-oxidant Anti-microbial

3 Tropane CoH 15N 12521 | Bicyclic Antl-proFozol, Anti-cancer, Anti- viral
compounds drug design

4 Methyl heptenone CoH 1O 13022 Alcohol Antl' — oxidant, Anti- microbial ,Anti-
compounds fungi

Table: 1l Phtocomponents Identified In The Methonolic Extract Of Plant Coccinicaindica (GC-MS STUDY)

S.No | Name Of The | Molecular Molecular Compound Activity
Compound Formula Weight Nature
I Piperidine C:sH N 85.14 Alkaloids Cytotoxicity
compounds ,DNA Modifying
2 Propyl gallate CeH 0O 98.14 Ketone Anti-oxidant
compounds ,Anti-microbial
,Anti-fungal
3 Tropane CH;Ga 100.75 Acid Anti- oxidant,
Anti-hypertensive,
Anti- microbial

Table: lll Antimicrobial Activity Of Cardiospermumhalicacabum

S.NO SAMPLE DIAMETER OF ZONE OF
INHIBITION(mm)
Streptococcus Escherichia coli

I Cardiospermumbhalicacabum 10 15

2 Standard 21 26

3 Control NI NI

Table: IV Antimicrobial Activity Of Coccinicaindica

S.No Sample Diameter Of Zone Of Inhibition(Mm)
Streptococcus Escherichia coli

I Coccinicaindica I 9

2 Standard 26 21

3 Control NI NI

Standard : Nutrient agar medium.
NI : No inhibitory effect .
Solvent : Methanol.
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CONCLUSION

The phytochemical analysis of the methanolic extract of Cardiospermumhalicacabum and Coccinicaindica spectabilis is carried
out by GC-MS Techniques. Methanolic extracts of Cardiospermumhalicacabum and Coccinicaindicaspectabilis suppressed
antimicrobial activity responses against bacteria which may be due to the presence of coumarin ,propyl gallate ,tropane methyl
heptenol present in Cardiospermumhalicacabum and piperidine ,hexenal,gallic acid is present in Coccinicaindica®.
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Abstract: The application of sewage sludge causes an improvement of soil parameters as well as increase in cation exchange
capacity, The source of heavy metals in soil is an intense mining extraction, industrial activities, transport, power engineering,
and agriculture. , it was discovered that many plants through their roots, stems and leaves metabolism, morphology and
mechanisms can reduce the concentration of heavy metals. Phytoremediation, which is an emerging technology for cleaning up
contaminated sites, is cost effective and has aesthetic advantages and long term applicability. The technology involves efficient
use of plant species to remove, detoxify or immobilize contaminants in a growth matrix (soil, water or sediments) through
natural processes. For this study we have selected Sorghastrumnutans for phytoremediation of dairy sludge.

Key Words- Phytoremediation,sewage sludge,Power engineering,Heavy metals
INTRODUCTION

Dairy sludge Milk is transformed into yogurt, soft and cottage cheese, cream ,condensed milk, icecream,lactose which is the
main technique in diary industry. About 2.5 times higher the milk that is processed , wastewater is produced. Whey is the main
pollutant in milk waste water. fat 0.4-0.5%, | to 3%salt,lactose, Proteins and lactic acid are the main constituents of whey'. The
pollutants that come depend on a number of factors such as wastewater reuse, management of waste products, the instruments
that are used in various industries®. People consume more dairy products as a result the number of dairy factories increase and
thereby the pollution from these industries. Heavymetal contamination When the heavy metal reach unpollut areas and when
they come in contact with the slurry of sewage, it can effectourenvironment®In phytoremediation reduction of heavy metals in
situ by plants will be a usefultechnique for detoxification of metal*®. In shoot and root tissue, nontoxic Cr(lll) accumulate when
Eichhorniacrassipes(water hyacinth) is supplied with Cr(VI) which can be seen usingX-ray spectroscopy.To produce solutions for
industrial purposes, studies are required on the process of how plant extract can act as corrosion inhibitors®. For Cancer cell
lines dichloromethanic (DCM) extracts and hexanic from foliage and stem are useful. Fusariuminhibited by the hexanic extract
that is present in the leaves during the initial stages but declines after later stages’. From corresion metal substances are
protected by using natural extracts® Not knowing the fertilizers of nitrogen or phosphorous replacement rate, sludge which is
processing diary is being changed to grassland®A fast growing aquatic or semi aquatic plant- Nasturtium officinaleis used as a
food ingredient as well as the leaves are used for the treatment of various infections and are also rich in various Vitamins'®. The
concentration of the biomass and the amount of pollutants in the plantbiomass are the factors that depend for the removal of
heavy metals by plants''.When the waste gets mixed with plants, it becomes a problem for growth of plants'2In
phytoremediation reduction of heavy metals in situ by plants will be a usefultechnique for detoxification of metaal'®* The
pollutants that come depend on a number of factors such as wastewater reuse, management of waste products, the instruments
that are used in various industries'* People consume more diary products as a result the number of diary factories increase and
thereby the pollution from these industries. These pollutions can lead to air pollution, water pollution, soil pollution'*,

MATERIALS AND METHOD

Sample collection
The matured Sorghastrumnutans plants were collected and planted in polythene bag. Dairy sludge collected from AR dairy
industry dindugal.

Seed germination test
In a sterile pot 2 parts of sludge and | part of soil are mixed and irrigated with water. The Seeds of Vignaradiata were soaked
and tested for germination. Triplicates of setup was evaluated

Experimental Design

The study consisted of three different management variables—soil amendments (sludge and grass I:l and |:2; control without
sludge) were prepared. Within each of these, soil was planted (12 okra seeds)

100 g of fine sterile sand and 100g of sludge waste was used as base and subjected to phytoremediation. Different treatment
groups were prepared as follows

Treatment |: soil base + Sorghastrumnutans(!:1)

Treatment 2: soil base + Sorghastrumnutans(1:2)

Treatment 3: base alone

Treatment 3: soil alone

Moisture contents (MC) Moisture content (wet basis) was measured by drying at 105°C for approximately 2h at
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constant weight(2g).

Percentage of moisture = | wt-F t/lwtX100

Determination ofpH
2 g of composted soil at the end of 15 day was taken and 50 ml water was mixed and kept under a magnetic stirrer for |5 min.
the soil filtrate was taken and pH was determined'® "'

Bio stimulant property

Based on pot culture seed germination pot culture was used. Two days Germinated seeds used in this study. Agricultural land
soil mixed with compost at 5:1 ratio. TI-T4 and control group were prepared and then the seeds were sown in to pots
containing sand, compost and watered. Pots were irrigated as needed. After 15 days of sowing Vigor index was recorded."'?

Vigor index= (mean root length +mean shoot length) X % germination

In vitro assay of chromium (VI) reduction

Reduction of Cr (VI) among sludge enriched pots followed by phytoremediation was performed at 20 day. 5g sample mixed
with 50 ml sterile distilled water and stirred well at 200 rpm for 30min. soilfreefiltrate was taken and assayed for presence of
chromiumusingdiphenylcarbazide method. I ml of extract 2ml of DPZ reagent mixed and incubated for 10 min at RT and changes
of color recorded at450 nm against standard potassium dichromate'®.

RESULTS AND DISCUSSION

Modified groundnut hull can absorb , chromium(VI) '¢ For the production of nanoiron suspension, a mixture of PG juice and RW
along with GT extracts are effective which helps in the reduction of Cr(VI)'” Most heavy metal causes serious hazards to
humans. Some are carcinogenic in nature.These heavy metals effect our environment as they get mixed with water particles and
thereby come in contact with our water sources'®. For the production of nanoiron suspension, a mixture of PG juice and RW
along with GT extracts are effective which helps in the reduction of Cr(VI)'** Lower concentration of dairy effluent showed
promoting effect on seed germination on seedling growth, dry matter production. Maximum germination promoting effect was
90% recorded at 50 % concentration on day 4. Sludge at 25% gave 80% germination whereas 100% the rate of germination of
V.radaiata was 60% attained on 6% day. In control 100% germination was noted on 5% day. Results of present investigation by
Prasannakumar et al(2007) support previous work of black gram and green gram with effect of dairy sludge. The promotion of
seedling growth by lower concentration of effluent might be due to the presence of plant nutrient in the effluent and inhibition
at high concentration due to heavy metalload(table I). Germination percentage and seedling growth inhibited at 100%
concentrationdue to phosphorylase and the increased activity of beta-amylase osmotic pressure caused due to high dose The
moisture content of pot among Sorghastrumnutans were 36%, 39.5%, 11.5% and control have 30%(table 2). Morphological traits of
the OKRA plants depending on the treatments are presented in Table 3-6. The overall growth of plant was stimulated by the
treatment |:2 and the vigor index was 1,489.95 and the VI was [,190.96 on |:1 treatment. Sludge alone have given VI 888. Plant
height and root significantly increased by Sorghastrumnutans at [:2 ratio and the mean of root and shoot were 4.8/11.755cm. The
height of plants was increased by 34.5% when cultivated on 15% growth of control compared with
Sorghastrumnutansshoweddecreased germination butt the amended substrates enhance the growth of seed ofokra plant. Root
length was not significantly affected by the treatmentsSorghastrumnutansbut affected by sludge alone (plate 2-3).2"** Another
Important study effective data of this treatment is reduction of Chromium VI removal .pot treated with Sorghastrumnutansit was
observed complete reduction was recorded from 180 ppm to 30 ppm on 1:2 ratio and 45 ppm at |:| ratio phytoremidiation.
Control pots showed reduction of chromium as 120 ppm. Sorghastrumnutansshowed reduction of chromium (plate 4) reveals the
ability of phytochemicals are significant to remove Chromium .

Table |.Seed germination

Treatment No.Of Seed Germinate % Germination Duration Days
SOIL+SLUDGE (25%) 8 80% 4
SOIL+SLUDGE(50%) 9 90% 4
SLUDGE ALONE(100%) 6 60% 6
( CONTROI) 10 100% |5

Plate |. Processing of dairy sample for phytoremidiation

164



International journal of Life Sciences and Pharma Research,

ISSN 2250-0480

Table 2 Ph Moister Content Of Composting Samples

S.N Treatment Moister Content Ph
| Treatment | 36% 8.4
2 Treatment 2 39.5% 7.6
3 Treatment 3 11.5% 8.4
4 Control 30% 6.8
Table 3. Length Of Root And Shoot On Control
S.No Stem Root No.Of.Leaf
| 9.5 I 3
2 1.5 2 4
3 12.6 25 3
4 1.5 2 3
5 I 3 4
6 10.6 3 4
7 1.6 3.3 4
8 1.5 3 4
9 12.4 3 3
10 12 4.7 4
TOTAL 114.1 27.5 36
Table 4 length of Root and Shoot On Treatment-|
S.No Stem Root No.Of Leaf
| 10 I 3
2 9.8 3 4
3 10.5 3 4
4 13 1.5 4
5 13 3 4
6 12 25 4
7 12 25 4
8 I .3 4
9 _ _ _
10 _ _ _
TOTAL 91.3 27.8 31
Table 5.Length of Root and Shoot on Treatment-2
S.No Stem Root No.Of Leaf
I 9.3 3.5 3
2 12.5 25 3
3 I 2.7 3
4 1.5 2.5 3
5 .5 3 3
6 13 5 3
7 13 6 4
8 12 9 4
9 12 9 3
10 _ _ _
TOTEL 105 432 29
Table 6. Length On Root And Shoot On Treatment-3
S.No Stem Root No.Of Leaf
I 10 3.2 4
2 10.5 3.7 3
3 12 3 4
4 10 4 4
5 12 3 3
6 10.5 3.5 4
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7 10 3.5 4
8 1.5 3.5 3
9 13 4 3
10 12.5 4.7 3
TOTAL 112 36.1 35
Table 6.vigor index of tested plant seedling
Treatment Mean Of Root Mean Of Shoot % Germination Vigor Index
Length
C(SOIL) 2.75 I1.41 100% 1,416
TI(1:1) 3.475 11.412 80% 1,190.96
T2(1:2) 4.8 11.755 90% 1,489.95
T3(SLUDGE) 3.6l 1.2 60% 888

Plate 4. Detection of chromium

SUMMARY AND CONCLUSION

During pot trials, treated sludge dairy sludge with Sorghastrumnutans showed significant results on seed germination of okra and
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untreated appeared to be inhibited by the presence of chromium in sludge. Laboratory experiments confirmed this effect and
showed that germination was not permanently inhibited instead merely delayed. The lag period of germination was dose-
dependent, increasing in proportion of sludge added Sorghastrumnutans exerts stimulatory effects growth, while the investigated
physiological parameters were not affected at any point. When sludge is freshly incorporated with soil, intense microbial activity
is to be expected leading to reduced oxygen tensions and conditions which favor the formation of volatile inhibitors were
involved in the delayed seed germination and growth effect. A similar effect was induced by heavy metals removal in sludge,
considering that Sorghastrumnutans to be a phytoremedaiant. Further testing need to be conducted to optimize the
Sorghastrumnutans and dairy sludge application in order to improve crop fertilization and chromium removal
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Abstract: Rice is one of the major cereals of India.Rice is India's main crop and millions of Indians find comfort in it every day.
With a presence of high carbohydrate content, it provides instant energy and is an essential exhausted by the majority of the
population in India. Abiotic stress is one of the most important challenges facing Agriculture. Oryza sativa (Rice) is a crop that is
grown significantly in areas with high crop stresses, has high heat and drought tolerance, and is considered a model crop for
tolerance studies.The present study was to find out the drought, salinity, submergence tolerance of Rice varieties in Tamil Nadu.
The twenty rice varieties are collected from various regions of Tamil Nadu. As plants in the Rice seedlings stage exhibit high
sensitivity to Abiotic stresses. We use hydroponic solutions for the assay of salt tolerance of Rice. For drought, the plants are
grown in soil and subjected to waterlogging. Assessing the performance of seedlings using IRRI, SES Score 2002.

Keywords: Oryza sativa, Drought, Salinity, Submergence tolerance.
INTRODUCTION:

Since the dawn of civilization, rice has severed humans as alife-giving cereal in the humid regions of Asia and to a lesser extent,in
West Africa. Introduction to rice into Europe and America has led to its increased use in human diets.There are 42 rice-
producing countries throughout the world but China and India are the major rice-producing countries throughout the world but
China and India are the major rice-producing centers. Rice is grown in a wide range of agro-climatic conditions ranging from
mountainous (Jammu)lands to low land delta areas (Sundarbans), but about 90% of the crop is grown and consumed in Asia.
According to one estimate, around 28 percent of the world's land is too dry to support vegetation'. Rice is the essential source
of food for more than half of the world's population. In today's climatic change scenario's most rice varieties are severely injured
by abiotic stresses,with strong social and economic impact®.This describes the experimental conditions established at the
Genomics of the plant to three different abiotic stresses-high salinity,drought, and submergence®. Drought is a major Abiotic
stress factor that controls rice production worldwide. A total of 20 high yielding rice varieties were collected from various
regions of Tamil Nadu in India to evaluate the osmotic stress responses in drought tolerant rice varieties. Submergence affects
low-lying areas of crops. Submergence is defined based on duration, depth, and frequency. Flooding causes submersion and
damage to rice crops. Flash flood submergence and stagnant floods are treacherously affecting rice production in South and
Southeast Asia. Different categories of flash floods cause rice production losses of up to 100% *. Salinity stress causes various
physiological and biological processes, depending on the severity and period of the stress, and finally suppresses crop
production®. During the initial stage of salinity stress, it decreases the water absorption capacity of root systems, and water loss
from leaves is expedited due to osmotic stress of high salt aggregation in soil and plants, and therefore salinity stress is also
considered as hyperosmotic stress .

MATERIALS AND METHODS

The present study was undertaken to identify the traditional rice varieties tolerant/resistant to major Abiotic Stresses viz,
drought, salinity, and submergence. All the traditional rice varieties used in this study were collected from the different regions
of Tamil Nadu The Rice varieties are Karunguruvai, Aruvatham kuruvai, Kalli mudaiyan, Kichalli Samba, Navara, Poongar,
Poomuthigar, Salem channa, Basmath, Thuya malli, Sivan samba, Chithrakar, ADT45, Sivappu Kavuni, Karuppu kavuni, Thanga
samba, Seeraga samba, Chinnar, Mapillai Samba, Kullakar, and Sembuli Samba.

Responses against salinity during germination:

About twenty one rice varieties are collected from the different places of Tamil Nadu. Fifteen seeds of each rice variety are
placed in a petri dish containing 10ml of 100mM NaCl concentration.Germination % was calculated by counting the number of
seeds germinated on the fifth day and expressed in percentage’.

Response against salinity during vegetative stage:

Responses to salinity stress exhibited by seedlings selected were assessed using the modified standard evaluation Scoring
(SES)System of IRRI* A 21 rice varieties were germinated in Petri dishes and transferred to ydroponic conditions (Thermocole
sheets floating on trays containing Yoshida solution) and allowed for establishment.Salinity stress was imposed (15 days at
100mM NaCl Stress) under hydroponic conditions. Leaf rolling and drying symptoms of seedling of different genotypes were
recorded.
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Evaluation of seed germination against dehydration

All the 21 seed varieties were evaluated for their responses against dehydration induced by -0.5 M Pa PEG treatment was
dissolved in 200 ml of water to achieve-0.5 MPa water potential Seedlings were subjected to dehydration stress stimulated by -
0.5MPa Polyethylene glycol (PEG 4000).After |5 days plants were scored for their responses against osmotic stress using the
Standard Evaluation system'®. The germination percentage of the Seedlings was also observed.

Screening For Submergence Tolerance At Seedling Stage:

About twenty rice varieties have collected the seeds Flooding was imposed on the seedlings.After two weeks observationson
seedling survival were recorded. The recovery ability of BILS and parents were assessed after |5 days of de-Submergence using
the Standard evaluation score'’.

RESULT

Evaluation of rice accession against dehydration stress

In this study, we collected 21 rice varieties from the various places of Tamil Nadu. All the 21| rice accessions were evaluated for
their tolerance against dehydration stress during the germination stage and the effect of - 0.5 PEG on seed germination was
measured to determine the tolerance of rice genotypes to water deficit conditions. We checked the yielding capacities of rice in
drought and the water control®- The Effect of dehydration stress on the seed germination of rice varieties was analyzed. The
50% of seed germination was reduced in drought conditions by comparing normal growing plants(Table.l). We measured the
root and shoot of all 21 rice varieties against drought stress conditions.The root and shoot length were decreased in the
drought conditions'®The germination of seeds under drought stress was found to be affected significantly with -0.5 MPa PEG in
all the rice accessions and severe reduction in root and shoot length were recorded and presented in Table.l.

Table:l. Effect of dehydration stress on the seed germination of rice accessions.

Rice Varieties Germination Percentage (- 0.5 MPa)

S. No. Control(cm) Stress(cm)
. Aruvatham Kuruvai 60 40
2. Salem Channa 46.6 26.6
3. Thuyamalli 66.6 53.3
4. Poomuthigar 46.6 333
5. ADT 45 26.6 20
6. Seeraga Samba 40 40
7. Kalli Mudaiyan 60 333
8. Sembuli Samba 333 26.6
9. Poongar 733 40
10. Mapillai Samba 86.6 46.6
1. Kullakar 40 26.6
12. Chithrakar 13.3 6.6
13. Basmathi 80 333
14. Navara 733 26.6
15. Karunguruvai 40 333
16. Chinnar 733 40
17. Sivan Samba 40 13.3
18. Thanga Samba 26.6 20
19. Karuppu Kavuni 86.6 40
20. Kichalli Samba 80 46.6
21. Sivappu Kavuni 46.6 333

Table:2. Root and shoot length of rice accessions against drought stress

S.No Rice Varieties ROOT LENGTH SHOOT LENGHT
Control (cm) | Stress (cm) Control(cm) | Stress(cm)

. Aruvatham kuruvai 14 6 10 10
2. Salem Channa 12 4 19 12
3. Thuyamalli 7 4 12 13
4. Poomuthigar 13 6 12 )
5. ADT45 16 I 13 12
6. Seeraga Samba 16 7 10 7
7. Kalli mudaiyan 13 5 9 13
8. Sembuli Samba 13 6 21 13
9. Poongar 17 6 25 10
10. Mapillai Samba 4 6 10 10
1. Kullakar I 6 6 10
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12. Chithrakar 14 7 12 14
13. Basmathi 14 4 12 14
14. Navara 14 9 12 I
15. Karunguruvai I 9 19 14
16. Chinnar 4 4 I I5
17. Sivan samba 5 5 14 12
18. Thanga samba 17 12 12 I
19. Karuppu kavuni 10 4 16 14
20. Kichalli Samba 10 4 18 10
21. Sivappu kavuni 9 5 14 10

Evaluation of Salinity tolerance at Seedling stage

A total 21 accessions of traditional rice varieties were imposed with salinity stress (15 days at 100 mM NaCl stress) under
hydroponics condition. The salinity stress NaCl were induced to the seed germination.The evaluate the stress in rice varieties
under salinity stress the NaCl were induced in a 100mM concentration and the seed were kept for germination. After 10-15
days from the germination of seed we compare the growth of the seed in water content and salinity stress.Saline soils are
usually under waterlogged condition:other crops could not grow except rice.Salt tolerance is generally a sustained growth of the
plant in the soil environment impregnated with Nails worth or other salt combinations''. Karunguruvai, Aruvatham kuruvai, Kalli
mudaiyan, Kichalli Samba, Navara,, Poomuthigar, Salem channa, Basmath, Thuya malli, Sivan samba, ADT45, Sivappu Kavuni,
Karuppu kavuni, Thanga samba, Seeraga samba, Chinnar, Mapillai Samba, Kullakar and Sembuli Samba rice varieties of growth
were completely ceased most of the leaves were dried; some plants died(Table. 4). Poongar and Chithrakar rice varieties of
Growth were nearly normal but there was some reduction in tillering and some leaveswere discolored (alkali)/whitish and rolled
(salt). Two accessions viz., Chitrakar and Poongar were moderately tolerant with the SES score 3, while the other accessions
were susceptible and exhibited an average SES score of 7.

Evaluation of rice accessions against submergence

In our study demonstrated that the rice is a semi aquatic cereals .Submergence stress severely reduced the germination growth
of the seed in the flooded. we checked that the seed varieties whether able to tolerate during the submergence'? For that we
take 21| rice varieties from the various places of tamilnadu.The seed are fully submerged in a water .The water level is nearly
75% and allow to grow the seed in the submergence stress. The growth rate in submergence conditions rice varieties and their
survived rates are Salem channa(80%), Poomuthigar(80%), Mapillai samba(70%), Basmathi(30%), Navara(20%),
Karunguruvai(70%), Chinnar(80%), Thanga Samba(50%), Sembuli samba(30%), Karuppu kavuni(90%), Kichalli samba(90%),Sivappu
kavuni(90%), Kalli mudaiyan(90%). There is no survival rate in Thuyamalli, Aruvatham kuruvai, ADT45, Seeraga Samba,Poongar,
Kullakar, Chithrakar, Sivan samba rice varieties(IRRI 2002). Seed germination and SES core ratio were reduced in Submergence
conditions of Rice.

Table:3. Seed germination percentage and SES score in Submergence conditions

S. No. Rice accessions Seed germination Seed germination under SES Score
percentage complete submergence
I Seeraga samba 66.6 % No germination 0
3 Sembuli Samba 73.3% Poor germination 3
4 Poongar 46.6% Poor germination 0
5 Mappillai Samba 66.6% Moderately tolerant 5
6 Chitrakar 0 No germination 0
7 Kullakar 6.6 No germination 0
8 Navara 733 Poor germination 4
9 Basmati 53.3% Poor germination 3
10 Karuppu Kavuni 60 Tolerant 8
Il Sivan Samba 13.3% No germination 0
12 Sivappu Kavuni 66.6 Tolerant 8
13 Thanga samba 26.6% Moderately tolerant 4
14 Thuyamalli 53.3% Poor germination 0
15 Karunguruvai 33.3% Moderately tolerant 6
16 Chinnar 53.3% Tolerant 8
17 Aruvatam Kuruvai 66.6% Moderately tolerant 5
18 Karunguruvai 60 Moderately tolerant 5
19 Salem sanna 33.3% Tolerant 8
20 Kichili samba 60 Tolerant 8
21 Poomuthigan 53.3% Tolerant 7
CONCLUSION

India is fortunate with great rice germplasmdiversity, and these are still preserved for many reasons.Plants are non mobile
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organisms and therefore need to adapt to environmental stresses mostly by modulating their growth and development in
addition to physiological and biochemical changes. The plant life style of continuous development also requires proper
maintenance of many important functions in the stress environment'®. Plants may acclimate to the limited stress conditions by
integrating stress information with developmental programs. Salinity tolerance involves a complex of responses at cellular,
molecular, metabolic, physiological, and whole-plant levels. It elucidated that among various salinity responses, mechanisms or
strategies controlling ion uptake, transport and balance, osmotic regulation, hormone metabolism, antioxidant metabolism, and
stress signalling play critical roles in plant adaptation to salinity stress'“.Drought stress causes to growth reduction, which is
affected in plant height, biomass and other growth functions in which deep rooting is a target trait in rice improvement
programs under drought stress'®.The intercellular and intracellular molecular interaction are the further characterization
involved in salinity stress response of rice. We analysed wide genetic distance among the genotypes deliberated. Highly
significant associations among the traits studied were revealed simple correlation analysis. The combination of morphological
findings and molecular evaluation revealed better salt-tolerance in a few genetic variants'®.Further biochemical and molecular
works are needed to confirm the tolerance or susceptibility of Oryza sativ'’. Salinity, osmotic stress, temperature extremes, and
plants use their genetic mechanism and different adaptive and biological approaches for survival and high production also
analysed'®. Genetic engineering is an efficient approach.The salinity-tolerant plants development has been proved by Genetic
engineering'’2%
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Abstract: Nitrogen-containing heterocyclic compounds dihydropyrimidinone and its sulphur analog, diphenylpyrimidine-2-
thione, have been reported to possess many pharmacological properties such as anticancer, anti-HIV, antibacterial, antimalarial,
antihypertensive, sedative, hypnotics, anticonvulsant, antithyroid, and antibiotics. In the present study, the antioxidant property
of 4, 6-diphenylpyramidine-2-thione was evaluated by Halliwell's method using Fenton's reagent and deoxyribose. 4, 6-
diphenylpyramidine-2-thione was found to scavenge the hydroxyl radicals generated by Fenton's reagent preventing the
degradation of deoxyribose into malondialdehyde as indicated by the Thiobarbituric acid test, illustrating the antioxidant
property of 4, 6-diphenylpyramidine-2-thione.

Keywords: 4, 6-diphenylpyramidine-2-thione, Halliwell’'s method, antioxidant property, Nitrogen—containing,degradation of
deoxyribose

INTRODUCTION

A large number of pyrimidines are known for their varied biological properties. Brugnatelli was the first scientist to isolate
alloxan, a pyrimidine derivative in 1818, and later this compound was found to possess anti-antineoplastic properties.
Nucleosides of pyrimidine bases have been used extensively as antiviral and anticancer agents. Recently, fluoropyrimidines ' and
fluorouracil-based combination therapy is used in the treatment of gastrointestinal cancer and solid tumors. Fluoropyrimidinones
are found to be metabolites of dihydropyrimidinones that are subtype-selective antagonists of the l|a-adrenergic receptor
antagonists. The pyrimidine entities are one of the most prominent structures found in nucleic acid chemistry. Pyrimidinones
play a vital role in many biological processes since their ring system is present in several vitamins, coenzymes, and nucleic acids.
Several pyrimidine derivatives have wide varieties of usages and its nucleus is also present in vitamin B2 and folic acid. As
pyrimidine is a basic nucleus in DNA and RNA it is associated with diverse biological activities. Pyrimidine derivatives are an
important class of heterocyclic chemistry and are associated with various biological, pharmaceutical, and therapeutical activities
like anticancer, anti-inflammatory, anti-HIV, etc. It is evident from the literature that pyrimidinones played an essential role in
several biological processes ? and have considerable chemical and pharmacological importance. One of the methods for the
synthesis of such compounds is from 0,3 unsaturated carbonyls by the cyclization with urea and thiourea. Synthesis of sulphur,
oxygen-containing heterocyclics has been explored for their therapeutic activity. Chalcones have been proved to be an
important intermediate for the synthesis of many heterocyclic compounds. Chalcone and its derivative possess some interesting
biological properties such as antibacterial, antifungal, insecticidal, anti-inflammatory, analgesic, anticanceretic Chalcones possess
conjugated double bonds and completely delocalized * pi electrons system on both benzene rings. Molecule possessing such a
system has relatively low redox potential and have a great probability of undergoing electron transfer reaction. Chalcones exist
as either E or Z isomers. E isomers are the most stable form and consequently, the majority of the chalcones are isolated as E
isomers. The highly polarised pyrimidinones can add a carbon nucleophile at either C-4 or C-6 to form the corresponding 3,4 or
3,6-dihydro derivatives. Dihydropyrimidinones have always remained in the forefront due to their therapeutic and
pharmacological properties were patented for the protection of wool moths. Dihydropyrimidinones derivatives were
synthesized by the modification of the substituents in virtually* all the six positions of the pyrimidines nucleus which provided
interesting activity against HIV, Sendai virus, and Rubella virus. Besides these, substituted pyrimidines derivatives have been used
as antihypertensive agents. Anticancer agents, antimicrobial, antifungal agents, anti-inflammatory agents. Calcium channel
blockers, neuropeptides, y-antagonists, and some pyrimidinones carrying an arylidne moiety have potential as antitumor agents.
Some of these analogs also showed, besides broad-spectrum, antitumor activity, a distinctive pattern of selectivity towards
individual cell lines, such that of leukemia based on the observation it is worthwhile to prepare newer compounds for their
antimicrobial anti-inflammatory and anticancer activities. Because of the varied biological pharmacological application is
synthesized * some new pyrimidine derivatives from chalcones and evaluated for antioxidant, anti-inflammatory, anticancer
activity. Nitrogen heterocycles are of special interest as they constitute an important class of natural and non-natural products,
many of which exhibit useful biological activities. They are mostly used as calcium channel blockers, alpha- antagonists, ¢ and
neuropeptide-antagonists. Alkaloids containing the dihydro pyrimidine structure have been isolated from various marine sources
which have been shown some interesting biological properties. Most important among these alkaloids was batzelladine, which
was found to be potent HIV GP-120-CD4 inhibitors. Because of these efficient applications of the above compound, our interest
in the synthesis of Dihydropyrimidinone and their thio analog is increasing tremendously. These compounds have been screened
for their antifungal activity against A. niger and C. Albicans ™® The objectives of the present study are: (1) to develop an
oxidation system using deoxyribose assay and (2) to arrive at an |Cs, value of 4,6-diphenylpyrimidine-2-thione.

MATERIALS AND METHODS

Deoxyribose assay method as described by Halliwell has been followed to determine the antioxidant property of 4, 6-
diphenylpyramidin--2-one. This method uses the hydroxyl radicals generated from Fenton’s reagent to degrade 2-deoxy-D-ribose
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resulting in the formation of malondialdehyde (MDA), which could be identified by a red color formed on treatment with
thiobarbituric acid (TBA). The red color is due to the formation of the MDA-TBA ? complex. Fenton’s reagent is prepared by the
addition of ferrous sulphate to hydrogen peroxide in equimolar proportion Ferrous Iron (ll) is oxidized by hydrogen peroxide
ferric iron (lll), a hydroxyl radical, and a hydroxylanion'®. The hydroxyl free radical generated by Fenton’s reagent is a powerful,
non-selective oxidant. Oxidation of an organic compound by Fenton’s reagent is rapid and exothermic (heat-producing) and results
in the reduction of contaminants to primarily carbon dioxide and oxygen.

Fe* + H,0, — Fe** + OH'+ OH~

The hydroxyl free radical then reacts with deoxyribose degrading it to form malondialdehyde. The extent of the degradation
depends on the available hydroxyl free radicals. The malondialdehyde is identified by the red complex formed on reaction with
thiobarbituric acid that absorbs strongly at 532 nm (Scheme ). The decomposed products of deoxyribose are 2-thiobarbituric
acid-reactive substances (TBARS). If an antioxidant is present in the system, it scavenges the hydroxyl radicals generated and
protects the deoxyribose from degradation producing a lesser amount of TBARS; accordingly, the intensity of red color
produced will be less.

OH
o OH oH"
JE— OMO
HO™
Deoxyribose Malondialdehyde

O
0 F g = 5 ﬁ\N SYN OH HO /NYSH
O NA\S

Nao A = N
OH OH
Thiobarbituric acid MDA-TBA complex
(red colour)

Scheme |

4, 6-Diphenylpyramidin--2-one has a conjugated system and is expected to be easily oxidized. The capability of 4, 6-
Diphenylpyramidin--2-one to scavenge hydroxyl radicals '' has been studied by preparing various concentrations of them in
ethanol and measuring the intensity of the red color formed in each case by UV absorbance at 530 nm.

Experimental Section: Determination Of The Antioxidant Property Of 4, 6-Diphenylpyramidine-2-Thione
Deoxyribose Assay

The assay was performed as described by Halliwell. All solutions were freshly prepared. Into a solution of 2-deoxyribose (ImL,
0.00037M) was added buffer phosphate (ImL) (pH 7.4), H,O, (ImL, 0.004 M), | mL of various concentrations of 4, 6-
diphenylpyramidine-2-thione (0.0140 M, 0.0280 M, 0.0559 M) and ferrous sulphate (I mL, 0.004 M). After an incubation period
of 30 min at 310 K, the extent of deoxyribose'"'? degradation was measured by the TBA reaction. 3 mL of TBA (prepared by
dissolving 100 mg in 10 mL ethanol) was added to the reaction mixture and heated for |5 min at 353 K. After the mixture was
cooled, the absorbance at A 532 nm is noted against a blank (the same solution but without sample).

RESULTS AND DISCUSSION

The activity test as a hydroxyl radical scavenger was conducted in vitro by using the Halliwell method. The reaction was started
by adding ferrous sulphate and H,O, to produce a radical that will react with deoxyribose'®. The reaction was stopped by adding
a TBA reagent that would give a red color if the malondialdehyde was formed as the result of the reaction between the radical
and deoxyribose. The absorbance of the red color was measured by using a UV spectrophotometer at the optimum wave
number. The percentage (%) activity as an antioxidant was calculated as the percentage of the absorbance decrease of the
product of the synthesis that could prevent the degradation of the 2-deoxyribose compared to the blank. When the sample of
the synthesis works well as the hydroxyl radical scavenger, then it will decrease the deoxyribose degradation so that the
malondialdehyde-TBA complex will only give the low intensity of red color. Thus, the more intense the red color, the less active
the sample is. The graph showing the absorbance sample at different concentrations '*'¢ against wavelength is then obtained as
shown in figure |. The percentage inhibition (I %) was calculated by the formula for the concentrations of the sample.

| % = Ablank - Asample x 100 %

A

sample

The ICso value represented the concentration of the compounds that caused 50% inhibition. 50 % inhibition was determined to
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be 0.028 M for 4, 6-diphenylpyramidine-2-thione'”2°,
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Figure |
Colour code Concentration Absorbance 1%
Blank (without sample) 1.77
0.014 1.38 22.13
0.0280 0.87 50.08
0.0559 0.50 71.74

CONCLUSION

4, 6-diphenylpyramidine-2-thione was found to be an effective active hydroxyl radical cavenger as determined by Halliwell’s

method. 50 % inhibition was determined to be 0.028 M for 4, 6-diphenylpyramidine-2-thione.
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Abstract: Life science is a branch of science that studies the life processes of living organisms. As it deals with the life processes
of organisms its connectivity with street art could beneficial in all walks of life. Art and science are no two entities to be kept
aloof. Human Societies can be benefited from the comingling of these two disciplines along with Life Sciences. These disciplines
effectively interact with each other and influence each other mutually information of new principals. Close analysis of works of
art in public spaces can prove the impact of life sciences in street art. Moreover, the theoretical basis of various concepts from
different branches of science could be found in street art practice.This paper is an exploration of different concepts of life
science associated with Street Art. Street Art includes any work of art installed in the streets or public spaces. The connection
between public art and science is a topic that arouses curiosity in the academic milieu. The paper is an attempt to look at the
role of life science involved in the processes of production and reception of works of art in public spaces.

Keywords: Street Art, public space, behavior setting, stigmergy, stimulus-response.
INTRODUCTION

Street art refers to any work of art created in a public space. It includes graffiti mural stencil, wheat pastings, wall paintings,
posters !, etc. Origins of street art could be traced back to the cave paintings or the paintings that appeared on the walls of
tribal settlements in ancient times. The art form gained wide currency during the 1960s. Street art has a significant role in urban
placemaking ? as it changes not only the geographical street space but also the socio-political landscape of the locality. Street art
has the capability of stimulating feelings and emotions in the onlookers through the representation of reality and hence forming
public opinion. Studying the science of street art could be done concerning ® various theories explaining different mechanisms
(biological, psychological) operating in various organisms. As Life Science as a discipline comprises various branches of science
that revolves around the scientific study of life in general i.e life of organisms, insects, plants, animals, and human beings,
connecting life science and street can open up a new intellectual space that could help out humanity in divergent ways.

Street Art in the Light of Science

The methods, concepts, and techniques of science make their presence directly or indirectly in Street Art. In one sense, works
of art in public spaces have some scientific base. Even though the artist doesn't have any knowledge of science, the work and the
impact of the work of art on the onlookers could be explained and understood in the light of scientific knowledge. Even if the
artist is not purposefully mixing science with works of art, patterns, methods, and concepts in science creep through. A work of
art may not be the result of scientific research, but it is a product of human creativity. Even the physical and psychological
environments of the artist form the catalyst in the creative process could be explained in the light of science.

Gaps and Bridging

Art and science are two inseparable entities as C.P Snow argues . There should always be an effort to bridge the gap between
these two disciplines as both streams can benefit each other. Unfortunately, all over the ages, only a few attempts are made to
bridge the gap between the two disciplines. Taking up the public art domain for delineating the presence of principles of science
in artworks will serve the purpose well. Street art belongs to the category of visual media, and it directly catches the attention
of the onlooker with its visual effect. Creating structures, shapes through myriads of colors forms *'? the primary task of the
artist. Even in this primary task of the art science of mixing different colors of paint gets involved. The process of combining
colors to make secondary and tertiary colors help the artist in creating more and more vibrant colors. Even uneducated and
illiterate painters used to practice this method which is purely based on science. The creativity of an artist is stirred by several
factors including his experiences, life situations, living environment, political situation of the place in which he lives. Any work of
art is one way or the other connected with the living environment i.e. socio-political situation of the locality. It could be proved
that even in this process of creativity or imagination the processes or patterns of science is at work. Theories of biological
sciences such as stigmergy, behavior pattern, emergence, and stimulus-response can be used in studying works of art in public
spaces. Concepts from science, particularly from biology are used in connection with street art.

Connecting the disciplines

In the process of connecting science and street art, some questions regarding street art are to be addressed. The evolution of
street art and its growing popularity have to be understood clearly. The increasing number of street art signals its social
relevance. Social issues, political environment, or even personal issues may push an artist to create a work of art. At times, there
may be a large number of artists dealing '*'® with the same theme for their works. They may be taking up one social issue for
painting different pictures in one single area. Artists could be inspired by a common emotion/collective emotion for putting up
their works of art. Art in any form communicates or shares some message to the audience, sometimes it may try to educate the
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audience, create awareness, persuade or it can even turn into a call for an uprise.

Theory of Stigmergy

The making of street art by the artists and its communicative function in society can be read through the lens of theories and
concepts from biology. The theory of stigmergy was first introduced by the great biologist Pierrie Paul Grasse in the 1950s to
refer to the pattern of indirect coordination found in insects. It refers to a mechanism of coordination between the actions of
social insects. According to Pierrie Paul Grasse '""%°, the environment stimulates action and this individual action may help
stimulate another response from other insects of the ant community. In the light of this theory, one could easily figure out the
fact that the artist community also works in the same pattern as stigmergy explains the coordination mechanism found in insects.
Creativity is stirred by the living environment of the artist, the socio-political environment of the artist function as the primary
agent in the making of a work of art, being influenced by the environment or the agent the individual artist reacts to it by
creating his piece of art. Once the work of art is visible to the audience, the artwork acts as another agent in invoking responses
from the onlookers. To an extent the artist's attempt to elicit similar emotions (that once worked within his mind, or his /her
emotion or response to some issue that resulted in the creation of that particular work of art) from the onlooker becomes
successful. The theory of stigmergy that speaks of indirect coordination, the presence of common trace elements, agents of
action could be connected well with the production and reception processes of street art. The behavior of the artist could be
studied in connection with and behavior. The way an individual of the ant community starts responding to an environmental
factor and its impact on all the members of the community could be linked with the individual artist's reaction to specific
external factors and the pattern in which the creative action initiates the generating similar actions in other individuals.

Stimulus-response mechanism

The stimulus-response mechanism is the one on which the works of art in public spaces function. Street art, in simple terms,
could be described as the artist's response to some stimulus. The work of art in turn evokes different human emotions. Art is
the product of creativity which involves human emotions and feelings. Psychologist Daniel Berlyne's theories could also be
connected concerning the study. Berlyne's theory focuses on the properties of art and the effect of arousal systems.
Psychological reading can offer a lot to the study of street art. The science of emotion can offer a better study of stimulus-
response action pattern working of street art. The interaction of various elements plays a significant role in the creation of
artworks. Human interaction with the world or the living environment is the basis of any work of art. According to theories of
behavior, Interaction with the living world forms human behavior. Activities or human actions form human behavior. Barker's
theories on human behavior study patterns of behavior. He considers the individual as a functioning organism filled with strange
feelings, emotion, and cognition likely to come out with significant performances. He tried connecting social systems and natural
environment that the social system is part of Artist could be identified with Barker's individual having various emotions stored at
his heart and the significant performance outcomes or actions point to the work of art installed in the public space. The specific
behavior pattern of the artist results in the creation of art and pattern further influencing the societal structure points towards
the behavior setting of the total community. The impact of art on society and the impact of environment and society on art
could be brought into light in connection with these theories.

CONCLUSION

The functioning of the street art realm can be studied concerning science. Many of the existing theories of science have to be
utilized in explaining the art form. More theories are to be explored for a better understanding of art in the public space.
Application of theories of Life Science to Street Art provides a better understanding of the art forms, throws light on how the
artistic processes of creative work are in line with methods and patterns of science, alsoprovides a deeper insight into the realm
of the psychological impact of street art that could do a lot in connection with medical sciences, as much studies are taking place
globally in theorizing and making use of the visual impact of street art in treating stress in human beings. Combining performative
actions with processes of the functioning of the brain becomes more beneficial in devising new neuro treatment methods.
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Abstract: Copper exhibits considerable biochemical action either as an essential trace metal or as a constituent of various
exogenously administered compounds in humans. In its former role it is bound to ceruloplasmin, albumin, and other proteins,
while in its latter it is bound to ligands of various types forming complexes that interact with biomolecules, mainly proteins and
nucleic acids. The multifaceted role of copper in biological systems is demonstrated by several studies. In particular the
involvement of copper in human diseases has been described from a medicinal-chemical and a biochemical view focusing on the
molecular physiology of Cu transport. Current interest in Cu complexes is stemming from their potential use as antimicrobial,
antiviral, anti-inflammatory, antitumor agents, enzyme inhibitors, or chemical nucleases. Markedly, the biochemical action of Cu
complexes with non-steroidal anti-inflammatory drugs (NSAIDs) has been studied. Numerous Cu (ll) complexes of NSAIDs
showing enhanced anti-inflammatory and antiulcerogenic activity, as well as reduced gastrointestinal toxicity compared to the
complexed drug, have been prepared and structurally characterized.

Keywords: Copper, antimicrobial, antiviral, anti-inflammatory, Larvicidal Activity
INTRODUCTION

Several authors have brought to attention the antiviral and antibacterial activity of Cu (Il) complexes. For instance, it was shown
that the infectivity of influenza virus is reduced after exposure on copper surfaces. The mechanism of this process is only partly
understood, but it has been speculated the degradation of the viral nucleic acid takes place after the intervention of copper
ions'. In addition, the study and development of Cu complexes could be helpful in the design and production of antiviral and
antibacterial materials, able to deactivate HIV or HINI viruses and antibiotic resistant bacteria, respectively. Medicinal inorganic
chemistry offers additional opportunities for the design of therapeutic agents not accessible to organic compounds® The wide
range of coordination numbers and geometries, available redox states, thermodynamic and kinetic characteristics, and intrinsic
properties of the cationic metal ion and ligand itself offer the medicinal chemist a large variety of reactivities to be exploited. The
widespread success of cisplatin in the clinical treatment of various types of neoplasias has placed coordination chemistry of
metal-based drugs in the frontline in the fight against cancer®*. Copper-based complexes have been investigated on the
assumption that endogenous metals may be less toxic for normal cells with respect to cancer cells. However, copper can also be
toxic due to its redox activity and affinity for binding sites that should be occupied by other metals. The copper concentration in
the human body is tightly regulated at the levels of cells, organs, and body, since copper free ions are potentially harmful®®.
Once absorbed in the small intestine and stomach (adult human dietary recommendation is estimated at between 1.5 and 3.0 mg
Cu/d), distribution of copper is regulated by the liver into the bloodstream through ceruloplasmin and albumin. Then,
sophisticated mechanisms control the transport of copper across the cell membrane mainly via the copper transporter protein
(CTRI) during import and the Cu ATP7A/B transporters during export’™®.

MATERIALS AND METHODS

Chemicals and reagents

All chemicals were purchased from Merck, Sigma-Aldrich, and used without further purification. Solvent was dried and distilled
prior to use. Merck pre-coated silica gel plates with a fluorescent indicator were used for analytical TLC. Flash column
chromatography was performed using silica gel (Merck). Ethyl acetate, hexane was used as an eluting solvent for TLC and
column chromatography’. Melting points were recorded in open capillary tubes and were uncorrected. The UV-Visible spectra
(KBr) were recorded on a Shimadzu UV - 1280 (200-800 nm) spectrometer. The FT-IR spectra (KBr) were recorded on a
Shimadzu 8201 pc (4000-400 cm™') spectrometer.

Method of preparation

Preparation of Bis-(4-benzylidene-3-methyl- 1 H-pyrazol-5(4H)-one)-Copper (Il) complex (1).

The compounds 4-benzylidene-3-methyl- | H-pyrazol-5(4H)-one (0.0 mol, 1.86g) in 5ml ethanol is refluxed over a water bath in a
magnetic stirrer with CuCl,.2H,O (0.005mol, 0.85g) in 5ml ethanol for three hours at 60°C. The reaction mixture was washed
with excess ice-cold water'®. Brown coloured precipitate was formed. It is filtered and dried. The product was confirmed by
TLC. The product was recrystallized in ethanol to get pure product.

Bis-(4-benzylidene-3-methyl- 1 H-pyrazol-5(4H)-one)-copper (ll) chloride (1)
Brown solid; mw: 358.71; mp: 246°C; UV AMe%H  nm (abs): 236 (1.24), 274 (1.41); IR (cm™): 3317.02 (NH), 2982.07 (CH),
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1709.53 (C=0), 1499.48 (C-N); Elemental analysis: Calculated. For CoH¢C,CuN4O,: C, 33.48; H, 4.50; N, 15.62; %. Found: C,
33.50; H, 4.49; N, 15.61; %.

Preparation of Bis-(1,3-cyclohexanedione)-Copper (II) complex (2).

The compounds |,3-cyclohexanedione (0.01mol, 1.12 ) in 5ml ethanol is refluxed over a water bath in a magnetic stirrer with
CuCl,.2H,0 (0.005mol, 0.85g) in 5ml ethanol for three hours at 60°C'*'3, Then 30ml of 10% NaOH solution was added. Green
coloured precipitate was formed. It is filtered and dried. The product was confirmed by TLC. The product was recrystallized in
ethanol to get pure product.

Bis-(1,3-cyclohexanedione)-copper (ll) (2)

Black solid; mw: 287.80; mp: >360°C; UV AMe9H  nm (abs): 291 (4.00), 391 (2.60), 395 (2.42) and 664 (1.05); IR (cm™): 2102.55
(CH), 1639.52 (C=0), 1188.22 (C-O); Elemental analysis: Calculated. For C\;H(CuO,: C, 50.08; H, 5.60; %. Found: C, 50.07; H,
5.61; %.

RESULTS AND DISCUSSION

UV-VIS profile of complex | was studied at a wavelength range of 200 to 800 nm. Two major bands were noticed at 236 and
274 nm with absorbance values of 1.24 and |.4| respectively. FT-IR spectrum of complex | was performed to identify the
functional groups present in the complex based on the peak values in the region of infrared radiation'®. The major bands were
observed at V8" cm ;' 3317.02, 2982.07, 1709.53, 1499.48, 745.22 and 670.80. The peak at 3317.02 cm™ indicates the
absorption arising from Cu-NH stretching. The peak at 2982.07 cm' indicates the absorption arising from C-H stretching. The
peak at 1709.53 cm™ corresponds to the presence of Cu-CO stretching frequency. The peak at 1499.48 cm™ corresponds to
the presence of C-N stretching frequency. The peak at 745.22 cm™ indicates the bending vibration of aliphatic C-H bonds'*'¢
The peak at 670.80 cm™' corresponds to the disubstituted moiety in the aliphatic compound. In addition, some weak absorption
bands were also recorded in the spectra'’"'®, UV-VIS profile of complex 2 was studied at a wavelength range of 200 to 800 nm.
Four major bands were noticed at 291, 391, 395 and 664 nm with absorbance values of 4.00, 2.60, 2.42 and 1.05 respectively'?2°.
FT-IR spectrum of complex 2 was performed to identify the functional groups present in the complex based on the peak values
in the region of infrared radiation. The major bands were observed at V*®" cm™': 2102.55, 1639.52, 1188.22, 745.22 and 670.80.
The peak at 2102.55 cm™' indicates the absorption arising from C-H stretching?'. The peak at 1639.52 cm™ corresponds to the
presence of Cu-CO stretching frequency. The peak at 118822 cm™ corresponds to the presence of C-O stretching
frequency 12?2, The peak at 745.22 cm™ indicates the bending vibration of aliphatic C-H bonds. The peak at 670.80 cm
corresponds to the disubstituted moiety in the aliphatic compound. In addition, some weak absorption bands were also
recorded in the spectra®. The fluorescence micrograph was obtained by the excitation of the sample with blue light between
450 and 490 nm.

Fig: 1. Optical and fluorescence microéraphs of complex-1 (a and b) and complex-2 (c and d) with DNA
microwires, respectively.

Larvicidal activity

Complex | was more active against the Culex quinquefasciatus LDs, value of 45.28 pg/ml than complexes 3 with the LDsp value of
84.73 pg/ml. Among the complexes | - 2 the complex 2 was less active against Culex quinquefasciatus with the LDso values of
84.73 pg/ml respectively. The synthesized complex | was highly active and to the positive control Permethrin with the LDs, value
of 60.03 pg/ml. The values are summarized in Table |

Table I. Larvicidal activity of synthesized complexes (I - 2)

Mortality (%)Room temp Concentration(ug /mL)* LDso
Comp.No. 100 50 25 10 (Mg /mL)
| 80+ |.44 60+ 1.30 40+ 1.43 20+ 1.29 45.28
2 60+ 1.64 30+ 0.54 10+ 0.34 0+ 0.00 84.73
Positive control - - - - 60.03
Negative control 0.0+0.0 0.0+ 0.0 0.0+ 0.0 0.0+£0.0 0.0+ 0.0
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Positive control: Permethrin Negative control:DMSO 9Value were the means of three replicates * SD.
Antifeedant activity (Ichthyotoxicity activity)
Complex | showed high toxicity compared with other complexes 2. Toxicity was measured as death percentage at 24hr.
Complex | produced 60% mortality in 24hr at 100 pg/mi**. The values are summarized in Table 2. Among the synthesized

complexes | - 2 the complex | was highly active with the LDs value of 71.89ug/ml.

Table 2.Antifeedant activity of synthesized complexes (| - 2)

Mortality (%)Room temp Concentration(ug /mL)? LDso (g /mL)
Comp.No. 100 50 25 10
| 66x2.12 41+1.34 22+1.73 10+1.47 71.89
2 33%1.22 0+0.00 - - >100
Negative control 0.0+£0.0 0.0+0.0 0.0 +0.0 0.0+£0.0 0.0+ 0.0

Negative control:DMSO <Value were the means of three replicates * SD.
CONCLUSION

From the present study, it can be concluded that the potency of the copper (ll) complexes shows significant activity in larvicidal
and less toxic in antifeedant bioassays. The 3-methyl-IH-pyrazol-5(4H)-one derived complex | shows significant activity against
mosquito larvae compared with positive control and shows less toxic in antifeedant activity. Therefore, these compounds might
be a potential source for developing ecologically significant bioactive compounds, including biodegradable pesticides, and
biopharmaceuticals.
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Abstract: In recent years the green and eco-friendly method of synthesis for metal nanoparticles is an emerging field in
nanotechnology and nanoscience. The importance of nanoparticles in society and industries is due to the remarkable change in
the physical and chemical properties of the materials in the nano dimension. The Copper nanoparticles (CuNPs) are mostly
found in their applications in the field of medical, electronic devices, biosensors, reagents in various reactions, lubricants, anti-
biotic, anti-fungal, anti-microbial agents, and many more. The present study involves the green and eco-friendly synthesis of
CuNPs using the leaves extracts of the plant MurrayaKoenigii (Curry leaves) and | mM Copper Sulphate (CuSO..5H20)
solution. For this synthesis, the different bio-components present in the leaves extract works as a reducing agent. The
synthesized CuNPs were characterized by UV-visible spectroscopy, Scanning Electron Microscopy (SEM and FTIR. The CuNPs
formed were confirmed by the characteristics surface plasmon resonance (SPR) peak found at 340nm in UV-visible spectra. The
morphological study from SEM images, it is confirmed that unsymmetrical spherical size Copper nanoparticles settled on leaves
extract residue. FTIR spectrum clearly illustrates the green synthesis of copper nanoparticles mediated by the leaves extract. The
method is fast and easy. As it does not involve the use of harmful and costly chemicals, it is more economical.

Keywords: Copper nanoparticles (CuNPs), Plant extract, Characterization, UV-Vis. Spectra, SEM, FTIR.
INTRODUCTION

Nanoscience and Nanotechnology are modern and very useful fast-growing branches of science and technology which deals with
fabrication, characterization, and applications of various nano (which is the billionth part of meter i.e.10-9 m.) metallic and non-
metallic nanostructured materials of different compositions, sizes, and shapes' that are playing an ever-increasing role in day to
day life, as more and more products based on nanostructured materials are introduced in the market. The properties of
nanomaterials are found to be very distinct and more superior to the macroscale properties of the same substance. This leads
to the increasing importance of research interest in these materials. Copper nanoparticles (CuNPs) are mostly found in their
applications in the field of medical, electronic devices, biosensors, reagents in various reactions, lubricants, and biotechnology?.
Among various types of nanoparticles available, copper nanoparticles (CuNPs) are the most commonly employed as they are
simple to produce by reducing copper ions in the aqueous solution of copper sulphate. Further, copper has also been used as an
anti-biotic, anti-fungal, anti-microbial agent in the treatment of wounds * Various attempts have been made for the synthesis of
CuNPs by the methods of laser ablation, gamma irradiation, electron irradiation, thermal decomposition of metal compounds,
chemical reduction, photochemical methods, microwave processing, and biological methods *. The major drawback of these
methods is the use of toxic and expensive chemicals °. Nowadays, therefore it is the need of the hour to investigate a new route
of synthesis which should be green and eco-friendly. Therefore bio-synthesis of CuNPs by employing different medicinal plant
leaves extracts is found to be a simple, easy, low cost, and eco-friendly green technique for the production of CuNPs in bulk®.
The main mechanism considered in such synthesis of nanoparticles is the role of phytochemicals present in the extract which
acts as the reducing agents to reduce the aqueous metal ions. The phytochemicals that mainly cause the reduction of metal ions
are flavonoids, terpenoids, carboxylic acids, quinones, aldehydes, ketones, and amides’. Different plants are being currently
investigated for their role in the synthesis of nanoparticles The literature review showed that many researchers have synthesized
metal nanoparticles from the leaves extracts of the plants like Buteamonosperma %'°, Piper longum , Nerium oleander ''-'?
Ocimum sanctum , Tealeaf '3, Glycine Max '*'¢, Aloe vera plant '""'?, etc. In the present study, the synthesis of CuNPs from the
leaves extracts of the plant MurrayaKoenigii 2° was selected due to its potential medicinal value.

MATERIALS AND METHODS
Chemicals: Copper Sulphate (CuSO4.5H,0), Double Distilled water.
Glassware: All glasswares (Conical flasks, Measuring cylinders, Beakers, Petri plates, and Test tubes, etc.) of borosil were used.

The plant used: The present work involves the synthesis of copper nanoparticles (CuNPs) by a green method using the leaves
extract of the plant MurrayaKoenigii (Curry leaves).>*

Preparation of the plant extract: The Plant leaf extract was prepared by using 25g of fresh leaves, collected from the local
area. Fresh leaves were washed extensively with water followed by a final wash twice/thrice with distilled water to remove all
the dust and unwanted visible particles. The leaves were cut into small pieces and then shade-dried for 2-3 days (figure 1). The
shade-dried small leaves pieces were then put in 100 mL of distilled water and boiled on a water bath for 15 minutes. After
boiling, the solution was cooled and filtered using Whatman filter paper no. | to remove particulate matter and to get the clear
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solution which was then stored at 4°C until further use within one week (Gardea-Torresdey, 2003). During every process,
cleanliness and hygiene were maintained for good results®®,

Figure.l.The shade-dried Curry leaves

Characterization of Copper nanoparticles:

Characterization of Synthesized Cu-nanoparticles can be carried out by UV- Vis spectroscopy. Metal nanoparticles have free
electrons, which are responsible for a characteristics surface plasmon resonance (SPR) absorption band in UV- Vis spectra. This
peak in the UV-Vis spectrum is because of the strong interaction between the free electrons present on the surface of metal
nanoparticles and the light of specific wavelengths. The color of Metal nanoparticles depends upon their shape and size. The
reduction of Cu++ was confirmed from the UV-Vis spectrum of the solution from region 300-600nm using an Equiptronics
microprocessor-based Single-beam spectrophotometer (EQ-825A). The FT-IR Characterization is used to find the entities with
their functional group associated with the synthesized Nanoparticles. High-resolution Scanning electron microscope (SEM)
analysis is employed to study the shape, size & surface morphologies of the nanoparticle.

RESULTS AND DISCUSSIONS

UV-Vis Spectra: Synthesized Copper nanoparticles (CuNPs) were characterized by UV-Vis spectroscopy. The UV-Visible
spectrum of the CuNPs solution recorded after 24 hours is shown in Figure.3. The sharp and high peak is appearing in the
spectrum at 340 nm, suggesting the stability and size of the Copper nanoparticles (Gopinath, 2014; Ajitha, 2014). High
absorbance indicates a high conversion of Cu++ to Cu as nanoparticles leading to a higher concentration of CuNPs (Mathur,
2014). ISSN: 0974-2115 www.jchps.com Journal of Chemical and Pharmaceutical Sciences
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FT-IR spectra: FTIR gives information about entities with their functional group associated with the synthesized Nanoparticles.
FTIR spectrum as shown in Figure 4 clearly illustrates the eco-friendly green synthesis of Copper nanoparticles mediated by the
leaves extract. In the spectra, the broad peak at 3273.40 cm-1 corresponds to N-H or O-H stretching in amino acids, alcohols,
and phenols. The peak at 2926.81cm-1 corresponds to C-H stretching in alkanes and aldehydes'*'¢, The weak peak at 2104.74
cm-1| corresponds to C=C stretching in alkynes, The peak at 1587.34 cm-1 corresponds to C=C stretching, The peak at 1393.29
cm-1 corresponds to CH2 & CH3 deformation, The peak at 1043.06 cm-1 corresponds to C-O stretching, The weak peaks in
between 850-550 cm-1| are associated to C-CI stretching in halo compounds. Thus the nanoparticles formed seemed to be
associated with metabolites and proteins like terpenoids having functional groups as ketons, aldehydes, alcohols, phenols, and
carboxylic acids. As the phenolic group has the more tendency to bind metal indicates that the phenols might be acting as the
capping agent for the metal nanoparticles and thus prevent agglomeration,thereby stabilizing the medium. This suggests that the
bio-entities could probably play the dual role of fabrication and stabilization of Cu nanoparticles in the aqueous solution .
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Figure.4. FTIR spectra of CuNPs using Curry leaves extract

After the evaporation of the water solvent, the surface morphology of the nanoparticles was obtained by Scanning Electron
Microscopy (SEM) analysis. Figure.5, shows the SEM image of Copper nanoparticles. From the image, one can notice the
existence of unsymmetrical spherical tiny copper nanoparticles settled on extract residue as the sample was prepared by the

method of evaporation. However, we couldn't investigate the exact surface texture of the observed nanoparticles.

18

Figure.5. SEM Image of CuNPs using Curry leaves extract

CONCLUSION

It is strongly desired in the field of Nanoscience and Nanotechnology to develop the reliable, easy, low cost, safe, non-toxic, and
eco-friendly process for the synthesis of metal nanoparticles. Eco-friendly green synthesis of Copper nanoparticles by using plant
leaves extract has all these aspects thus acts as an eco-friendly path of synthesis which can be adopted for the bulk production of
CuNPs. The UV peak at 340nm indicates the synthesis of CuNPs. The SEM studieshelped study the surface texture of CuNPs.
FTIR studies confirmed the green synthesis of the CuNPs by the action of various phytochemicals with their different functional
groups in the extract solution. It can be concluded that CuNPs synthesized in the present work are found very stable because of
the capping and stabilizing materials present in the leaves extract.
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Abstract: Azimatetracantha.Lam (Salvadoraceae) is widely used in folklore herbal medicine practices in the villages of southern
Kerala. The plant is claimed to have anti-inflammatory, antiperiodic, analgesic, and wound healing properties. The present study
evaluated the antioxidant and anti-inflammatory activity of azimatetracantha leaves. Qualitative analysis of Azimarevelated the
presence of flavonoids, alkaloids, glycosides, phenolic compounds, tannins, and terpenoides.. Methanolic extract showed greater
antioxidant activity than chloroform extract. The extract showed both the radical scavenging activity and reducing capability to
fight against free radicals. The results from antioxidant and antiinflammationof A. tetracantha Lam leaves showed significant
medicinal properties.

Key Words: azimatetracantha, alkaloids ,antiperoidic , antioxidant, Extract.
INTRODUCTION

Nature has been a source of medicinal agents for thousands of years and impressive medicinal drugs have been prepared from
natural sources'. Herbal medicines are currently in demand and their popularity is increasing day by day. Throughout the ages,
humans have relied on nature for their basic needs, for the production of food, shelter, clothing, transportation, fertilizers,
flavors, and fragrances® .Medicinal plants have formed the basis of sophisticated traditional medicinal systems that have been in
existence for thousands of years and continue to provide mankind with new remedies. The various indigenous systems such as
Siddha, Ayurvedha, andUnani are used in several plant species to treat different ailments .The use of herbal medicine is
increasingly popular due to the toxicity and side effects of allopathic medicines .World Health Organization (WHO) estimated
that 80 % of the population of developing countries relies on traditional medicines, mostly plant drugs, for their primary health
care needs® .The primary benefits of plant-derived medicines are relatively safer than synthetic alternatives, offering profound
therapeutic benefits and more affordable treatment. Although herbs had been priced for their medicinal, flavoring, and aromatic
qualities for centuries, the synthetic products of the modern age surpassed their importance for a while*. Natural products and
their derivatives represent more than 50 % of all the drugs in clinical use in the world today .Medicinal plants play an important
role in the development of potent therapeutic agents. Plant-derived substances collectively called phytonutrients or
phytochemicals are increasingly known for their antioxidant activities®. Naturally occurring plant metabolites are divided into
two groups(primary and secondary metabolites).Primary metabolites are involved directly in the growth and metabolism of
plants and secondary metabolites are considered as an end product of primary metabolites and in general, it is not involved in
any metabolism. It comprises common sugars, amino acids, proteins, and chlorophyll®’. Antioxidant Substances that can
neutralize reactive molecules and reduce oxidative damage.Result of metabolic processes and environmental sources. Vitamin C,
vitamin E, beta-carotene,Vitamin A, Selenium, iron, zinc, copper, and manganese. Free radicals are electrically charged molecules
ie., they have an unpaired electron which causes them to seek out and capture electrons from other substances to neutralize
themselves®. Reactive oxygen species is a term that encompasses all highly reactive and oxygen-containing molecules, including
free radicals. Reactive oxygen species such as superoxide radicals, hydrogen peroxide, hydroxyl free radical, singlet oxygen, nitric
oxide can directly lead to DNA mutation, alteration of gene expression, modification of cell signal transduction, cell apoptosis,
lipid peroxidation, and protein degradation by reacting with membrane lipid, nucleic acids, proteins and enzymes °.Anti-
inflammatory of a substance or treatment that reduces inflammation. Anti-inflammatory drugs make up about half of analgesics
remedying pain by reducing inflammation as opposed to opioids which affect the central nervous system.'® . Azima is a dioecious
shrub, erect or scrambling, glabrous, much-branched, smelling rancid when it rubbed. Leaves are simple, opposite, and present in
the entire plant. Flowers are small, unisexual, or sometimes partially bisexual. Pedicels are absent or very short. The calyx is
campanulate. It has 4 free, oblong, or lanceolate petals. Flowers are bisexual. Berries are globose or ovoid with 2 or 3 seeded'"
'2_It has a thin membranous endocarp. Seeds are compressed globous with a thick and leathery testa.The Genus Azima further
organized into finer groups including, A.angustifolia, A. diacantha, A. nova, A. pubescens, A. sarmentosa, A. scandens, A. spinosissima,
and A. tetracantha.lt leaves its oval to circular arranged oppositely and nearby'*'*. Each pair are right angle to the others. It is
light green, leathery, and hairy. Apex has a short tip and entire margin tapering at both ends with short petioles.

MATERIALS AND METHODS

Potassium dichromate was dissolved in warm water, cooled, and sulfuric acid was added slowly and up to | liter. It was mixed
thoroughly and used for cleaning glassware. Then the glassware was rinsed thrice in tap water, finally rinsed in distilled water,
and dried in a hot air oven. These glasswares were used in further experiments.

Collection and preparation of plant material
Fresh leaves of Azimatetracantha were collected from Red Hills, ThiruvalluvarTaluk, Chennai, Tamil Nadu, India. The plant
specimen was authenticated by Prof. S. Jayaram, Plant Anatomy Research Centre, Tambaram, Chennai. Fresh leaves of

A.tetracantha were washed in running tap water followed by double distilled water then shade dried for two weeks. Dried leaves
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were grounded as a coarse powder using an electrical blender.
Preparation of extract

100 g of powdered leaves were used for successive soxhlet extraction with 500 ml hexane, dichloromethane, ethyl acetate,
ethanol at the respective temperature. The extract was then concentrated using a rotary evaporator under reduced pressure at
40 °C. Organic solvents were selected based on their polarity.

Screening of bioactive constituents
Detection of Alkaloids

Solvent-free extract, 50 mg is stirred with a few ml of concentrated hydrochloric acid and filtered. The filtrate is tested carefully
with various alkaloid reagents.

Detection of Flavonoids
50 mg of extract was dissolved in 5 ml of distilled water and used for further studies.

Detection of Carbohydrates
The extract (100 mg) is dissolved in 5 ml of water and filtered. The filtrate is subjected to the following tests.

Benedict’s test

To 0.5 ml of filtrate, 0.5 ml of Benedict's reagent is added. The mixture is heated in a boiling water bath for 2 minutes. A
characteristic colored precipitate indicates the presence

of sugar.

Benedict’s test
Sodium citrate (173 g) and sodium carbonate (100 g) are dissolved in 800 ml of distilled water and boiled to make it clear.
Copper sulphate (17.3 g) dissolved in 100 ml of distilled water is added to it, made up to | liter.

Detection of Saponins

a.

b. Honeycomb test

50 mg of the extract is dissolved in 5 ml of distilled water and a few drops of 5 % sodium bicarbonate solution were added to it.
The mixture was shaken vigorously and kept for 3 minutes. The formation of honeycomb-like froth shows the presence of
saponins.

b.Foam test the extract (50 mg) is diluted with distilled water and made up to 20 ml. The suspension in a graduated cylinder
was shaken for 15 minutes. A 2 cm layer of foam indicates the presence of saponins.

Detection of Phenolic compound and Tannins
a) Ferric Chloride Test

The extract (50 mg) is dissolved in 5 ml of distilled water. To this, a few drops of neutral 5 % ferric chloride solution are
added. The dark green color indicates the presence of phenolic compounds.

b) Lead acetate Test
The extract (50 mg) is dissolved in distilled water, to this; 3 ml of 10 % lead acetate solution is added. A bulky white precipitate
indicates the presence of phenolic compounds.

C.Alkaline reagent test
An aqueous solution of the extract is treated with 10 % sodium hydroxide solution.

Evaluation of antioxidant and radical scavenging activity by in vitro techniques Antioxidant activities

The antioxidant potential was evaluated by the following methods
I.  Total antioxidant activity by phosphomolybdenum method
2. Reducing potential assay

|.Total antioxidant activity by phosphomolybdenum method

The total antioxidant activity of all the extracts was evaluated by the phosphomolybdenum assay method .436 mg of 28 mM
sodium phosphate and 465 mg of 4 M ammonium molybdate were dissolved in 100 ml of sulfuric acid.0.3 ml of different
concentrations of extracts were mixed with 3 ml of reagent (0.6 M sulfuric acid, 28 mM sodium phosphate, and 4 mM
ammonium molybdate) and incubated in a water bath at 95 °C for 90 minutes. A blank solution was prepared with 3 ml of
reagent solution and | ml of methanol and it was incubated under the same condition as the sample treated. The absorbance of
the reaction mixture was measured at 695 nm. The antioxidant capacity of the sample was expressed as ascorbic acid
equivalents (mg/g of extract).
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In-vitro radical scavenging activities
I. DPPH radical scavenging activity

The DPPH radical scavenging activity of all the extracts was assessed spectrophotometrically by the method of Blois
(1958).

Percentage inhibition = [(Absorbance of control — Absorbance of the sample)/Absorbance of control] x 100
Superoxide radical scavenging activity

The influence of extracts on the generation of superoxide was assessed spectrophotometrically by the method of (Nishikimiet
al., (1972).

Percentage inhibition = [(Absorbance of control — Absorbance of the sample)/Absorbance of control] x 100
RESULTS

Natural antioxidants present in the plants are closely related to their medicinal and pharmaceutical properties. Thus antioxidant
capacity is a widely used parameter for assessing the bioavailability of foodstuffs such as medicinal plants.

Yield percentage

Table I: Yield % of successive extracts from the leaves of A.tetracantha

Extracts Yield %
Hexane 4
Dichloromethane 3.2

Ethyl acetate 2
Ethanol 16

Solvent extraction is the most commonly used method in sample preparations from plants. The total yield value of all the
extracts of leaves of A. tetracantha was given in the table. |. The yield percentage of all the extracts was found to be in the order
of ethanol > hexane > dichloromethane > ethyl acetate. Ethanolic extract was found to possess high recovery than the other
extracts.

Screening of bioactive constituents

Phytoconstituents Assays Hxn Dcm Ea Etoh
Alkaloids Woagers + ++ +++ | ++
Flavonoids Shinoda + + +++ | ++
Lead acetate + ++ +++ | ++
Phenolics and tannins Lead acetate + - + +
Ferric chloride + + ++ +
Sodium hydroxide - - ++ +
Steroids and sterols Salkowski + + + +
Carbohydrates Fehlings - + ++ | +
Benedicts - + +++ | +

HXN - Hexane; DCM — Dichloromethane; EA — Ethyl acetate; EtOH — Ethanol

Antioxidant assays

There are several methods for the determination of antioxidant activities. The chemical complexities of the extracts often a
mixture of dozens of compounds with different functional polarities and chemical behavior, could lead to scattered results
depending on the test employed. Therefore approaches with different assays for evaluating the antioxidant potential of extracts
would be more informative and even necessary. In this study, mainly 6 methods such as DPPH radical, superoxide radical, nitric
oxide radical, metal chelating, reducing power, and total antioxidant activities were used.

I. Total antioxidant assay by phosphomolybdenum method

Antioxidant activity of leaves of A.tetracantha was expressed as the number of ascorbic acid equivalents. The
phosphomolybdenum method was based on the reduction of Mo (VI) to Mo (V) by the antioxidant compound in the crude
extracts and the formation of the green phosphate/Mo (V) complex with maximum absorption at 695 nm.
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Table I: Total antioxidant activity by phosphomolybdenum method for extracts from leaves of
Azimatetracantha.

Ethyl acetate extract exhibited high antioxidant capacity than all the other extracts. The antioxidant capacity of the extracts
decreases in the order of ethyl acetate > dichloromethane > ethanol > hexane (Table 4). The standard calibration curve of
ascorbic acid was shown in(figure 7).

Radical scavenging assays

a. DPPH radical scavenging activity
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Figure |: DPPH radical scavenging activities of extracts from leaves of Azimatetracantha.
Radical scavenging was determined in the concentration of (400 - 2000 pg/ml) the extracts and shown in figure 7. For each
extract, |Csovalue was calculated as the concentration that causes a 50 % reduction in DPPH free radical (Table 5). Hence ethyl
acetate extract exhibited potent ICs with a maximum inhibition at 2mg/ml concentration.

b. Superoxide radical scavenging activity

Superoxide radical is one of the major reactive oxygen species is known to be deleterious, highly contributing towards tissue
damage and various diseases. This radical is known to be produced invivo and generates hydrogen peroxide.
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Figure 2: Superoxide radical scavenging activities of extracts from leaves of Azimatetracantha.

DISCUSSION

In the present study, leaves of Azimatetracantha were used for the evaluation of yield percentage, screening of phytoconstituents,
quantification of total phenolics and flavonoids, in vitro antioxidant, radical scavenging, and in vitro anti-inflammatory
activities.Successive Soxhlet extraction was carried out using 4 different solvents'>"'® Solvents were chosen based on their
polarity.Soxhlet extraction is a classical technique for the solvent extraction of obtaining bioactive compounds. Even though,
some of the heat-sensitive compounds may decompose in the Soxhlet extraction . However thermostable compounds cannot
be dehydrolyzed due to the stability of the compounds'’. Leaves ofAzimatetracantha were revealed to contain saponins, which
are known to produce an inhibitory effect on inflammation .The spectrophotometric method for the development of antioxidant
capacity by the phosphomolybdenum method'® It is based on the reduction of Mo (VI) and Mo (V) by the sample and
subsequent formation of a green phosphate/Mo (V) . From the results, the antioxidant capacity of the extracts was able to
inhibit the Mo (V) complex'” DPPH is a stable free radical and accepts an electron or hydrogen radical to become a stable
diamagnetic molecule and reported that phenolics and flavonoids reduce the DPPH radical by their hydrogen donating abilities.
The result obtained in this investigation revealed thatDPPH radical scavenging activities of leaves of A.tetracantha might be
attributed to the hydrogen donating ability.

SUMMARY AND CONCLUSION

The present study elucidated the antioxidant and anti-inflammatory properties of leaves of Azimatetracantha. Among four
extracts, ethyl acetate extract possesses good antioxidant, radical scavenging, and anti-inflammatory activities which might help
prevent the progression of various oxidative stress-related disorders. Therefore, it can be concluded that the leaves of
Azimatetracantha have a potential natural antioxidant and radical scavenger, and this can act as an effective ingredient in food
industries?® Hence further research is in need to isolate and analyze the bioactive constituents which are responsible for
antioxidant activities.
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Abstract: The Ficusreligiosa, Allium sativum, Sennaauriculata, Andrographispaniculata, Momordicacharantiaand Eugenia jambolana, are
well-known plants available throughout India and they are commonly used for the treatment of various diseases. The polyherbal
formulation was formulated using the hydroalcoholic extracts of the Ficusreligiosa, Allium sativum, Sennaauriculata,
Andrographispaniculata, Momordicacharantia, Eugenia jambolanaby the Soxhlet extraction method. The phytochemical
characterization was carried out for the polyherbal formulation. Further, the anticancer activity of polyherbal formulation was
studied using MOLT-4 cells and their mechanism of action was analyzed by ETBr/AO staining method. The ETBr/AO staining
results further confirmed the polyherbal formulation. Taken together, these results showed thatthe polyherbal formulation has
anti-cancer potential and can be used for the treatment of blood cancer.

Keyword: Anti-cancer, Polyherbal formulation, phytochemical, MOLT-4 cells, Ficusreligiosa,Allium sativum.
INTRODUCTION

The total research and development (R&D) spending for drug discovery worldwide has increased at least |5-fold from
1975'. There are four broad categories of blood cancers: leukaemia, myeloma, Hodgkin lymphoma and non-Hodgkin lymphoma.
Together, these account for around 9 % of all cancers and are currently the fourth most common in both males and females in
the world'?. Increasing age has been historically implicated in higher mortality after high-dose allogeneic hematopoietic cell
transplantation (HCT) for patients with hematologic malignancies*These transplants are preceded by intense, cytotoxic
conditioning regimens that are aimed at reducing tumor burden. The risk of organ toxicities has limited the use of high-dose
regimens to younger patients in good medical condition. Therefore, age cut-offs of 55—60 years have been in place for decades
for high-dose HCT. This excluded the vast majority of patients from allogeneic HCT given that median ages of patients at
diagnosis of most hematologic malignancies range from 65—70 years®® . Morindacitrifolia L. (noni) is an example of a plant used as
a functional food and has been widely studied due to its apparent beneficial effects on human health’. It has been investigated as
an alternative in anticancer, antibacterial, and antimicrobial therapies, and in the treatment of esophageal reflux and ulcers in
animals . One of the explanations for the medicinal action of noni fruits is that xeronine could modulate the conformation and
stability of specific proteins®. Heinicke described beneficial effects of noni fruits, such as in menstrual cramps, hypertension,
burns, depression, atherosclerosis, digestion, relief for pain, and many others. Lantana camara Linn. (family: Verbenaceae), an
ornamental shrub, has spread as an intractable weed in many parts of the world®'®The genus Lantana contains many species that
are native to the Americas and Africa, and has become naturalized as a noxious weed in tropical, subtropical, and warm
temperate countries. Lantana camara has been found in nearly 50 countries and is the principal weed in 12 countries. It is a
serious weed spreading over Australia, Asia, Africa, South America, and North America''"'% Strategies for the control of lantana
have been reviewed in a recent monograph by Day and coworkers . The present study was to prepare a polyherbal formulation
and phytochemical characterization for the treatment of human blood cancer and their mechanism of action by ETBr/AO
staining method.

MATERIALS AND METHODS

Chemicals and reagents

DMEM medium, Fetal Bovine Serum (FBS) and antibiotic solution were from Gibco (USA), DMSO (Dimethyl sulfoxide) and MTT
(3-4,5 dimethylthiazol-2yl-2,5-diphenyl tetrazolium bromide) (5 mg/ml) were from Sigma, (USA), IX PBS was from Himedia,
(India). 96 well tissue culture plates and wash beakers were from Tarson (India). DMEM medium, Penicillin/Streptomycin
antibiotic solution, Trypsin-EDTA was purchased from Gibco (USA), ETBr and Acridine orange was purchased from Sigma
Aldrich (USA).

Preparation of polyherbal formulation
The fresh leaves were collected and cleaned with distilled water and shade dried for | week. The dried leaves were grounded in
a mixer grinder. The polyherbal formulation was made from different ratios of herbal powders listed in table 1.

Name of the medicinal Weight
S.No | Plants
| Ficuspumila 5gm
2 Andrographispaniculata 10 gm
3 Morindacitrifolia 7 gm
4 Lantana camara 3gm
5 Colocasia 5gm
6 Cymbopogancitratus 10 gm
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| 7 | Piper nigrum | 10 gm |
Ratio of polyherbal formulation

Phytochemical Extraction (soxhlet apparatus)

The plant powdered sample (10 g) is used for extraction by Soxhlet apparatus at a boiling temperature. The crude powders
were defatted with | litre of petroleum ether (60°- 80°c) using soxhlet apparatus. After defatting, the extraction was carried out
using 1000 mL of 100% ethyl alcohol (75.0°c) for 4 h. After extraction, the samples were evaporated to remain with important
ingredients.

Detection of Glycosides
To 0.5ml of extract, 0.5ml of Benedict reagent is added and boiled for 2 min. Colour changes and ppt is formed. It indicates the
presence of carbohydrates.

To prepare Hydrosalyte
To 50mg of extract, 2ml of conc. HCL is added and kept in the water bath for | hour and then filtration methods. The filtrate is
hydrated.

Born- Trageru’s Test
Take 2ml of hydrolysate, add 3ml of chloroform, shake vigorously, then the chloroform layer gets separated. To form 0%
ammonia solution of pink colour indicates the presence of glycosides.

Saponification test
To | or 2ml of normal sodium hydroxide, 2mlof extract is added and boiled for 2 minutes. Formation of soap or fat indicates the
positive test for saponification.

Detection of Proteins by BradFord Method:
To 500 and | of extract, add 5mlof bradford reagent, Take OD at 575nm.

Detection of Phenol by Biuret Test
To 2ml of extract, | drop of 2% cuso4 solution. Add | ml of 95% ethanol, then add 2 to 3 sodium hydroxide pellets.Formation
of pink colour indicates the test is positive.

MTT Assay

The FALMPCC sample was tested for in vitro cytotoxicity, using MOLT 4 cells by 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay. Briefly, the cultured A549 cells were harvested by trypsinization, pooled in a |5 ml
tube. Then, the cells were plated at a density of 1x10° cells/ml cells/well (200 pL) into 96-well tissue culture plate in DMEM
medium containing 10 % FBS and |% antibiotic solution for 24-48 hour at 37°C. The wells were washed with sterile PBS and
treated with various concentrations of the MOLT 4sample in a serum free DMEM medium. Each sample was replicated three
times and the cells were incubated at 37°C in a humidified 5% CO2 incubator for 24 h. After the incubation period, MTT (20 pL
of 5 mg/ml) was added into each well and the cells incubated for another 2-4 h until purple precipitates were clearly visible
under an inverted microscope

ETBr /AO staining

Briefly, 5 x 10 5 cells/ml of MOLT 4 cells were plated to a 24 well tissue culture plate and incubated for 24 hr in a DMEM
growth medium. After incubation, the plate was washed with PBS and treated with 3.46 uM/ml of compound 8 sample in a
serum free DMEM medium. The plate was incubated at 37 o C at 5% Co2 incubator for 24 hours. After incubation, 50 pl of |
mg/ml acridine orange and ethidium bromide were added to the wells and mixed gently. Finally, the plate was centrifuged at 800
rpm for 2 minutes and evaluated immediately within an hour and examined at least 100 cells by fluorescence microscope using a
fluorescent filter.

RESULTS

Polyherbal formulation

The polyherbal formulation was made from seven different types of medicinal plants. Soxhlet extraction was done with various
ratios of plant extracts such as, Ficuspumila(5gm), Andrographicspaniculata(l0gm), Lantana camara(3gm), Morindacitrifolia (7gm)),
Cymbopogancitratus(10gm), Colocasia (5gm) and Piper nigrum (10 gm). After evaporation, totally 4 gm of polyherbal formulation
was obtained.

Phytochemical analysis
The extracts of poly herbal formulation were used for the qualitative phytochemical characterization for the identification of the
various classes of active chemical constituents, using standard prescribed methods shows in the followind table.

S.No | Name of the | Phytochemical Result
test sample analysis
I Resin +++
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2 Carboxylic acid +++
3 Steroids ++
4 Flavonoids +++
5 Carbohydrates ++
6 FALMPCC Protein +

7 Biuret -

8 Saponin +

9 Glycoside +

Anticancer activity of polyherbal formulation

The anticancer activity of polyherbal formulation was carried out against MOLT- 4 at different concentrations to determine the
ICso (50% growth inhibition) by MTT assay. Results of different concentrations of polyherbal formulation were shown in Fig. The
formation of formazan crystals decreases when the concentration of polyherbal formulation increases in MOLT- 4 cells. MTT
assay of polyherbal formulation showed significant effect on MOLT- 4 cell line in a concentration range between 100 ug/ml to 10
pg/ml compared with control. Similarly, polyherbal formulation inhibited cancer cell growth more than 50%. This polyherbal
formulation exerts high cytotoxicity in 100 pg/ml concentration against MOLT- 4 cell line. The IC50 values of polyherbal
formulation on MOLT- 4 cell line were 61.91 ug/ml. Taken together, these results showed that the polyherbal formulations are
toxic to MOLT- 4 cells and effective in inhibition of cancer cell proliferation.
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c
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Figurel. Images of control cells andpolyherbal formulation treated cells

1.1. ETBr/AO staining result
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The polyherbal formulation treated MOLT- 4 cells were subjected to AO/EB staining. AO will enter the nucleus and stain live
cells as green color fluorescence and EB will penetrate the nucleus of dead cells due to loss of membrane integrity and stain as
red colour fluorescence. In the present study, the MOLT- 4 cells were treated with 61.91 ug/ml of polyherbal formulation and
the cells were examined using fluorescent microscopy. Normal viable cells appeared as green fluorescence with highly organized
nuclei. Early apoptotic cells (9.47 %) appeared as a crescent-shaped or granular yellow-green with AO nuclear staining. Late
apoptotic cells (14.21%) appeared as a concentrated and asymmetrically localized orange nuclear ETBr staining. Necrotic cells
(45.96%), Live cells (7.07%) and Dead cells (26.31%) showed uneven, orange-red fluorescence at their periphery without
chromatin fragmentation. The |Cs values of plant extracts 61.91 ug/ml treated cells showed typical apoptotic and necrotic
morphological features such as condensed nuclei, membrane blebbing and formation of apoptotic bodies, which were clearly
observed under the fluorescence microscope.

Control
Apoptotic and necrotic indexes of 61.91 pg/mlofherbal formulation treated cells

Figure 2.ETBr/Ao staining showing the apoptotic and necrotic indexes of Herbal formulation in MOLT- 4 cells
Table 4. Apoptotic and necrotic indexes of polyherbal formulation treated cells

-1 00

No.of Events

DISCUSSSION

The polyherbal formulation was used against cancer in Indian traditional systems of medicines like Ayurvedic, Siddha and
Unani'*"3. The formulated herbal drugs have become a boon for mankind since ancient times and still are, used worldwide for
the treatments of various human ailments'*'®. There 7 different types of medicinal herbs such as Lantana camara, Colocasia,
Cymbopogancitratus, Ficuspumila, Andrographispaniculata, Morindacitrifolia, Piper nigrum was found to be rich in anticancer activity
against blood cancer cells'®'™

CONCLUSION

Our polyherbal formulation FALMPCC showed significant anti-cancer activity against the blood cancer cells lines in invitro
condition'®'?. In order to evaluate the anticancer properties, further research will be continued by following this polyherbal
formulation in in vivo studies using mice, rat, rabbit etc.??
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Abstract: Gold nanoparticles (AuNPs) are a promising class of nanomaterials with many varieties of applications. The aim of
the present study was to green synthesis of gold nanoparticles (AuNps) from Ardlia elata leaf extract and their biological activity.
The gold nanoparticles synthesized using the aqueous extract of Ardlia elata. Synthesized A-AuNps was further characterized
using SEM, UV and XRD. The biological activity such as antioxidant, anti-inflammatory, antidiabetic, antibacterial and antifungal
activity was analysed for A-AuNps. The SEM analysis results showed that the gold nanoparticles were nano in size and spherical
in shape. The XRD analysis also confirmed the presence of gold nanoparticles. The antioxidant activity by DPPH assay revealed
the antioxidant potential of A-AuNps. The A-AuNps showed anti-inflammatory, antidiabetic activity. A-AuNps exhibited
potential antibacterial activity against Streptococcus pyogenes, Streptococcus oralis and Streptococcus faecalis. The maximum zone of
inhibition was found at 1000 pg/ml. Similarly, A-AuNPs showed antifungal activity against Aspergillusniger and Candida albicans..

Keywords: Nanoparticles, Aralia elata, Antioxidant, Streptococcus pyogenes, Antidiabetic ,DPPH.

INTRODUCTION

Nano-biotechnology is an interdisciplinary research field involving biology, medicine and molecular engineering'2. Its aim is the
production of biocompatible and environmentally safe nanoparticles for medical applications using green synthesis
methodologies2-3. In the production of biocompatible nanoparticles, the use of plants or microorganisms is increasingly being
used, and nanoparticles from such “green synthesis” have been applied for drug and gene delivery and various medical
treatments including antimicrobial, anticancer, anti-inflammatory, antiaging, antioxidant and anti-biofilm inhibition **. Gold
nanoparticles (AuNPs) are very popular for their biocompatible nature and were recently applied for the identification of
chemical and biological molecules, photoimaging and photothermal therapy against cancer cells for control and treatment of
many infectious diseases, such as inflammation and skin whitening*®. This increasing need for biocompatible nanoparticles
requires new nanotechnology solutions for green synthesis of these metallic nanoparticles with biocompatible surfaces™
¢ Recently, metallic nanoparticles have received much attention because of their distinctive optical, magnetic, and catalytic
properties’. The size, shape, monodispersity, and morphology of the particles are essential to tune these properties. Various
synthesis methods have been developed to formulate such nanoparticles, including chemical, physical, and biological methods™® .
Gold nanoparticles (AuNPs) are a promising class of nanomaterials with many varieties of applications, which includes cancer
hyperthermia treatment , surface-enhanced Raman spectroscopy (SERS) , and infrared radiation absorbing optics®. Consequently,
a variety of synthetic procedures for the formation of various shapes and sizes of AuNPs have been reported. Several isotropic
shapes including rods, wires, plates, and teardrop structures can be obtained by wet chemical synthesis routes'®"'".

MATERIALS AND METHODS

Biosynthesis of AuNps from Aralia elataaqueous extract

Ardlia elata (10g) was taken with100 ml of double distilled water and then boiled 60°C for 30 minutes. Then the extract was
filtered through the muslin cloth followed by the filtered paper. The filtered extract of Aralia elatawas used for the synthesis of
AuNps. To synthesize AuNpsfrom , different ratio of 0. IN gold chloride and Ardlia elataextract were taken (5:5, 6:4, 7:3, 6:4,
8:2, 9:1). The mixture was incubated at room temperature for 24 hr. The best ratio was taken for bulk synthesis of gold
nanoparticles. For the synthesis of gold nanoparticles (GNPs) from 70 ml of 0.1 N gold chloride solution and 30 ml plant extract
were mixed the 50 ml tubes. After 24 hours the centrifuged at 3000 RPM for 10 minutes. The supernatant was then discarded,
and the pellets were dissolved in Iml of ethanol and dried.

Characterization of AuNPs
The green synthesized gold nanoparticles along with gold chloride solution were analysed using UV- Vis spectrophotometry and
their size and shape was analysed through the SEM analysis.

UV- Vis spectrophotometry analysis

The biosynthesis of AuNPs nanoparticles were monitored periodically by UV-vis spectroscopy. The samples used for analysis
were diluted with 2 mL deionized water and subsequently measured by the UV-vis spectrum at regular different time intervals
(Raut Rajesh et al). A UV-vis spectrograph of silver nanoparticles was recorded as a function of time by using a quartz cuvette
with water as reference. The UV-vis spectrometric readings were recorded at a scanning speed of 200 to | 100 nm.

SEM analysis of biosynthesized AuNPs

The biosynthesized gold nanoparticles were characterized using high resolution SEM analysis. The samples were prepared by
simple drop coating of the suspension of gold solutions onto an electric clean glass and allowing the solvent (water) to
evaporate. The samples were left to dry completely at room temperature.
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Analysis of B-Galactosidase Activity

For the inhibition of B-galactosidase activity, a total of 0.5 mL of the different concentration of A-AuNPs sample was pre-
incubated with B-galactosidase in Na-acetate buffer at room temperature for 20 min. Then 0.5 mL of substrate mixture (8.3 mM
o-nitrophenyl b-D-galactopyranoside, | mM MgCl2, and 0. M b-mercaptoethanol in 0.1 M Na-phosphate buffer, pH 7.0) was
added to the sample mixture. After the incubation at 30°C for 20 min, the reaction was terminated with 0.5 mL of
0.5 M Na,COs buffer. Release of o-nitrophenol was recorded at 420 nm using a microplate reader (Thermo scientific, USA). Each
measurement was performed with three independent biological replicates using 96 well plate. Inhibition of enzyme activity was
determined by using the following formula.

Absorbance of control- Absorbance of test sample X 100

Percentage of inhibition (%) =
Absorbance of control

RESULTS AND DISCUSSION

Biosynthesis and characterization of AuNPs using Aralia elata

The present study, we synthesized A-AgNPs from the aqueous extract of Aralia elata. The reduction of AuNps was observed
maximum at the ratio of 5:5'2 The gold nanoparticles reduction was taken place immediately after the addition of ImM HAuCl,
solution to the Ardlia elata extract. The formation of gold nanoparticles was further confirmed by UV- Vis and SEM analysis. The
UV-Vis spectrophotometric analysis confirmed the presence of gold nanoparticles by the representation of peaks at 400- 450
nm. The shape of the biosynthesized A-AuNPs was found to be round in shape|*'“.

Figure 4. Biosynthesized A-AuNPs gold nanoparticles
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Figure 6. UV spectrophotometer analysis A-AUNPS
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Figure 7. SEM analysis of A-AuNps
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Figure 8. XRD analysis of A-AuNps
CONCLUSION

In this work we successfully synthesized gold nanoparticles from Ardlia elata leaf extract.The synthesized A-AuNPs were
thoroughly characterized by UV-Vis, SEM, and XRD'¢'". The current work demonstrates promising results on the antioxidant,
anti-inflammatory,antidiabetic and antimicrobial activities of A-AuNps'’'8, The synthesized A-AuNps '* were found to be the
most promising approach and could be used for the treatment of various biomedical applications?®-2*
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Abstract: The significance of the nanofiber networks increases quickly because of their profoundly permeable construction,
limited pore size, and dissemination; explicit surface region and similarity with inorganics. Electrospinning has been presented as
one of the most effective strategy for the creation of polymeric nanofibers because of its capacity to manufacture
nanostructures with remarkable properties like a high surface region and porosity. The cycle and the working boundaries
influence the nanofiber manufacture and the utilization of nanofibers in different fields, like sensors, tissue designing, injury
dressing, defensive garments, filtration, desalination, and refining. In this survey, a complete report is introduced on the
boundaries of electrospinning framework including applications. More accentuation is given to the use of nanofibers in film
refining (MD). The examination advancements and the current circumstance of the nanofiber networks in MD are likewise
talked about.

Key words; nanofibers, electrospinfiltration, desalination, and refining etc
INTRODUCTION

The designed materials have acquired enormous interest during the last a very long time because of progress in innovation and
expansion in requests'. A large number of the applications com-monly require precisely solid, consumption opposition,
lightweight, dependable, recyclable, simple to measure, simple to deal with, regenerative, and low value materials®. Polymeric
materials can satisfy the overall requests for upper quali-fied applications®*. At present, polymers are utilized wherever in our
day to day existence. Alongside inorganic materials, polymers are effectively utilized in nanotechnology. Nanotechnology implies
the science and innovation happens in nanometer dimen-sions. The greatest significance of nanotechnology is their angle
proportion which is connected with the huge surface region to volume proportions and their quantum impacts It isn't easy to
bring polymer science into nanotechnology® One of the promising spaces of nanofiber is that fundamentally polymeric materials
are utilized. During the cycle, the pol-ymeric arrangement/liquefy is expelled, drawn or parted into exceptionally fine strands
utilizing outer compound or actual techniques like an electrical field, drawing power, parting into more modest pieces. There
have beendifferent strategies in the writing for the arrangement of nanofibers. A portion of these strategies are drawing,|
electrospinning,2-5 dissolve blowing,® format synthesis,”® self-assembly,”'® stage separation’'' island in the sea,'* power
spinning,'>'* and bubble electrospinning.'* Among all, electrospinning is the most regularly and for the most part utilized strategy
for produc-tion of nano-filaments. Electrospinning is so far the most utilized technique for modern creation. The greater part of
the examination arti-cles which identified with nanofiber are supportive of duced by electro-turning methods.
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Figure 1.The whipping and splitting behavior of system ? Figure 2. Diagram of needle electrospinnisystem '3
Electrospinning

Electrospinning essentially equires a polymeric arrangement/soften and an electrical field. In the majority of the electrospinning
arrangement plans, there is a taking care of unit which ships the polymeric arrangement/liquefy into the electrical field. There is a
high-voltage provider associated with the feed arrangement. On the contrary side of the feed arrangement, there is a metallic
authority which can be oppositely charged or grounded. The electrical field is created between the feed arrangement and the
contrary side authority. In the event that the produced electrical field beats the surface pressure of the polymeric solu-tion,
Taylor's cone'® is noticed; then, at that point, the arrangement begins to push toward to authority and under the power and
insta-bility starts, the whipping or parting of the polymeric arrangement will be noticed. Dur-ing the whipping, the draw-ing
proceeds until the polymeric arrangement contacts the authority. Whipping unsteadiness causes bowing and stretch-ing of the
jet '7. On the other hand, in case there is parting, the polymeric arrangement parts into numerous fibers. The sol-vent begins to
vanish during whipping or parting. The instrument of the bowing flimsiness was clarified by Yarinet al.'®They work out the state
of the envelope cone which encompasses the bowing circles of the stream during the whipping of polymeric arrangement. The
picture of whipping and parting is displayed in Figure |. Electrospinning strategies can be assembled into two as nee-dle and
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needleless electrospinning. As a rule, single spout or needle framework is utilized in the electrospinning framework for research
objectives. In single needle electrospinning framework, the polymeric arrangement is put away inside a needle which is con-
nected to a high-voltage provider. A needle siphon is utilized for the taking care of the answer for needle tip as displayed in
Figure There are different boundaries in needle framework which plays a successful part in the morphology and usefulness of
nanofibers. These boundaries can be sorted into two gatherings as framework and interaction boundaries. The framework
boundaries incorporate the properties of a polymeric arrangement like focus, consistency, conductivity, surface tension,
permittivity, and the sub-atomic load of the polymer. Then again, measure boundaries are identified with gadget arrangement
and climate like applied voltage, the distance between anodes (tip to authority), the fed pace of arrangement, the breadth of the
needle tip, and encompassing conditions. Every boundary influences the surface morphology of the nanofibers. Deitzelet al.'?
showed that deformity free polyethylene oxide (PEO)/water nanofibers were delivered at 5.5 kV. At the point when the voltage
expanded to 9 kV, dab structures occurred. The outcome showed that the applied voltage significantly affected the state of the
drop and globules free construction?. They likewise tracked down that the PEO arrangement fixation significantly affects the last
size and dissemination of particles. PEO at a sub-atomic weight 400,000 g/mol, concentrations in the scope of 4-10 wt%
delivered filaments. At the point when the fixation diminished, the filaments had a sporadic shape; drops with strands were seen
during electrospinning. For arrangements with a centralization of |5 wt% or more, the consistency of the PEO arrangements
became hard to turn because of power through the needle of the device, and the drop toward the finish of the hairlike extended
into a thick breadth around 0.5mm. Resultant filaments have a normal, barrel shaped morphology and on normal have a bigger
and more uniform distance across. Much of the time, an expansion in the focus and the applied voltage brings about an expanded
fiber breadth. Comparable outcomes were found in another works?*?? Matabola and Moutloali®® utilized sodium chloride (NaCl)
salt as an added substance to polyvinylidene fluoride (PVDF)/dimethylacetamide answer for work on surface morphology of the
nanofibers. Expansion in NaCl content respects expansion in fiber width. In the past work, the lithium chloride (LiCl) and
tetraethylene ammonium brother mide (TEAB) salts were into PEO/water arrangement in different ratios.?*?* Adding salt builds
the conductivity while diminishing the spinnability and usefulness of the nanofib-ers. It was disclosed that adding salt to PEO
builds the conductivity of the arrangement which shows a conduct as a conductor?. Therefore, the arrangement loses the
quality of a cracked model which prompts the deficiency of capacity to make Taylor cones.a similar conduct was seen with
adding a different centralization of sodium hydroxide?” (NaOH) salt into polyvinyl liquor (PVA)/water solution. despite what
might be expected, it was discovered that adding TEAB and LiCl salts into polyurethane (PUR)/dimethylformamide expanded

Table | Electrospunnanofibers and their application using needle electrospinning systems

Nanofiber Application

PLA, HA, FHA bioceramics, poly(vinylidene fluoride—

trifluoroethylene), poly(hydroxybutyrate-co- | Biomedical application
hydroxyvalerate), PAé/lecithin, and PCL

Poly(D,L-lactide-co-glycolide), starch/PCL, PLA Tissue engineering scaffolds
PVA-Ag, vitamin E-loaded SF, and PVA-Au Cosmetics

PANI/CPI and PVA/PAA High-performance energy storage devices
MnO and hexagonal boron nitride/PAN Lithium-ion batteries
Graphite X-ray radiography

PSU amide/PUR High-performance apparels
Polyimide Self-cleaning materials
Fluorescent polymers PAA-poly(pyrene methanol) Optical chemical sensors
PVDF, Ag/TiO;nanofiber, PAN, PSU, and chitosan/PEO Water purification

PUR, chitosan/PEO, PVA, PA6, and PA66 Air filtration

PVA/indium acetate CO gas sensor

Table 2. Electrospunnanofibers and application using needle-free electrospinning system.

Nanofiber Application

CS, PVA, cellulose acetate, and PUR/copper oxide Air filtration
CS/PCL, collagen, gelatin, PCL, and poly(L-lactide-co- | Tissue engineering
glycolide)

Cellulose, PA6, PVYDF, PAN, PVDF/ Membrane for water
PAN, PVDF, PUR, and polypropylene purification

Gelatin, silk, PCL, CS-PEO, PA6, and dextran Biomedical applications
PVA and PA6 Acoustics

PVA, polyvinyl butyral, PUR, and PAN High-performance
CS, PVA, cellulose acetate, and PUR/copper oxide Air filtration
CS/PCL,collagen, gelatin, PCL, and poly(L-lactide-co-glycolide) | Tissue engineering

The quantity of planes which results in higher productivity.25,29-31 Casper et al.32 arranged polystyrene
(PS)/tetrahydrofurannanofibers in various atomic load of PS (31,600, 171,000, 190,000, and 560,000 g/mol) at different
mugginess. The resultant filaments showed that both dampness and the sub-atomic weight influence the outer layer of
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electrospun PS. Bigger fiber distance across and less uniform pore-formed nanofibers were created by increasing the atomic
weight. Additionally, expanding moistness causes an expansion in the measurement, shape, and dispersion of the pores. Smooth
nanofibers were delivered at moistness under 25%, while pore structures were seen at 30% relative dampness. In another work,
different sub-atomic weight polyamide 66 nanofibers were electrospun. Resultant filaments showed that expanding the sub-
atomic weight causes an increment in fiber width. It was recommended that a basic low sub-atomic weight was vital for
electrospinning.33 .The sub-atomic weight doesn't just affect fiber width yet in addition on the mechanical strength of the fiber.
An increment in sub-atomic weight expands the elasticity and modulus of the nanofiber mat.34 Utilizing a needle and sans
needle electrospinning framework, different polymeric arrangements were utilized to deliver nanofibers in different applications.
A few instances of them are displayed in Tables | and 2. Single needle electrospinning framework isn't sufficient to ful-fill the
usefulness. Different electrospinning frameworks have as of now been intended to work on the usefulness of the nanofibers.
These strategies incorporate air pocket electrospin-ning,96,97 two-layer liquid electrospinning,98 multi-stream electro-
spinning,99 conelike wire curl electrospinning, |00 edge plate electrospinning, |0l pivoting roller electrospin-ning, 102,103 wire
electrospinning, 104,105, etc. Contrasted with needle electro-turning framework, sans needle electrospinning framework has
benefits. For example, the stopping up of needles is a problem and there must be a legitimate distance between needles. In any
case, the electrical fields around the needle influence one another and stop the turning. Both roller and wire electrospinning
framework are at present utilized in modern scale under the trademark Nanospider with an alternate age. The original of
Nanospider is a pivoting roller electrospinning licensed by Jirsaket al.102 as displayed in Figure 3. In the guideline of the roller
electrospinning framework, there is a turning roller drenched in a polymer arrangement tank which is associated with a high-
voltage provider. The polymer solu-tion is taken care of to the outer layer of the roller by means of turn. Turning begins at the
outer layer of the roller. The turning is done in a shut chamber to keep up with encompassing conditions and keep it settled
during the cycle. Both the framework and the favorable to cess boundaries assume a major part in the end result. The cycle
boundaries of the roller electrospinning framework are very unique contrasted with needle electrospinning because of an
alternate arrangement. In writing by Yalcinkaya et al.,106—108 the boundaries of the sans needle electrospinning framework are
delegated "reliant and free boundaries”" as displayed in Table 3. Then again, the boundaries for the wire electrospinning
framework are as yet not explored. The functioning rule of the wire electrospinning is different roller electrospinning. The
polymeric arrangement is set into a shut tank which is the taking care of the unit. In the arrangement tank, there is a wire giving
turning region. The wire is associated with a high-voltage sup-plier. The arrangement tank is moving to and fro and the
arrangement is benefiting from the wire. The second wire cathode is put on the vertical that by and large has the contrary
charge to the descending wire anode or is grounded. A transport supporting material is put before the vertical elec-trode to
gather the nanofibers.104 Figure 4 shows the schematic graph of wire electrospinning framework. The benefits of the wire
framework contrasted with the roller are that the arrangement is in a shut tank and the outer layer of the wire cathode is
smaller which expands the electri-cal field power around the wire.

Take-up Output of Collector  Supporting

cylinder air electrode material

Nanofiber

Rotating Z
roller

i 33

BN D
High voltage
supplier

&

Input of
conditioned air

Figure 3.Diagram of roller electrospinning system (ref 17).

Different polymeric solutions are feasible to electrospun in modern scale. The principle benefits of nanofibers are their
particular surface region, high perspective proportion, outrageous permeable design, and little pore size 2*. Nanofibers have
shown extraordinary qualities and colossal application potential. One of the effective application spaces of nanofiber is water
refinement. Nanofiber films in the layer refining (MD) application are examined in the following segment 2.

Table 3.Dependent and independent parameters of needleless electrospinning system

Independent parameters Dependent parameters

Polymer solution properties (concentration, viscosity, Number of cones and the density of jets
composition, surface tension, conductivity, and molecular Lifetime of jets

weight)

Applied voltage

Distance between electrodes Total average Current and current/jet

The velocity of rotating roller The thickness of polymer solution layer on

the surface of the roller
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The velocity of take-up fabric Spinning area

The velocity of take-up fabric Spinning area

Geometry of electrode The distance between neighboring jets
Geometry of collector Jet length in the stable zone

Ambient conditions (temperature and relative humidity)Fiber

diameter and distribution

The guideline is that fume transport across the hydro-phobic microporous layer driven by the fume pressure angle across the
film because of a temperature slope. The unstable dissolvable vanishes through the layer by means of dissemination and
additionally convection. The fume is moved to the compartment with low fume pressure where they are con-densed in the cool
fluid/fume stage (Figure 5). MD innovation is appropriate for some application regions like wastewater remediation, ocean water
distilla-tion, and division of unpredictable fluids. Despite the fact that the dismissal of MD films is 100%, this innovation has not
discovered a spot in the modern stage. The explanation is because of low motion and penetrability of the films, potential pores
wetting and water misfortune, energy utilization, and apparatus cost. Other than drawbacks, there are a few benefits of MD, like
full dismissal, lower pressure-driven partition measure because of low prerequisite for mechanical properties and low working
temperature. There are a few designs of MD unit announced in the writing by Khayet and Matsuural |0 and Wang and
Chung, I 11, for example, direct contact layer refining (DCMD), air hole film refining, clearing gas membrane distillation (SGMD),
and vacuum membrane- distillation (VMD). The membrane is the most important part of the MD process

Feed Stream

Permeate Stream

Figure. 4 schematic graph of wire electrospinning framework (ref 19)

In DCMD, a membrane is placed between permeate and a hotter feed solution. It has to have a temperature between feed and
permeate. The membrane is in con- tact both the feed and the permeated side. A magnetic stirrer or circulating pumps are
used to circulate feed and permeate solution to the membrane surfaces. As a result of heat difference on both sides of the
membrane, vapor pressure is generated. The vapor of the feed solution is passing through the membrane pores via diffusion or
convection. In air gap membrane distillation (AGMD), there is a gap between permeate and membrane. The membrane is in
direct contact with the feed solution. The vapor of feed solu- tion is passing through the membranes to air gap and con- dense
on the condensing plate. The filted liquid is collected between feed and permeate solution.In SGMD, instead of a cold feed
solution, a cold inert gas sweeps in the permeate side of the membrane . The volatile liquid molecules are passing through to
membrane pores toward the cold gas side and condensation takes place out of the MD module.In VMD, there is no cooling
system. Using a vacuum pump, a lower vacuum pressure is applied to permeate side. The feed side has higher saturation
pressure which results in separation of the volatile molecules from the feed solution. As in the SGMD, the condensation takes
place out of the MD module

CONCLUSION

In this review, the properties, the spinning parameters, and the software vicinity of the electrospunnanofibers had been dis-
cussed. Electrospinning approach is a captivating technique to put together membranes in micro or nanopore size. One can put
together porous shape the usage of a range of polymeric electro- spun nanofiber layers. Electrospunnanofiber layers havehigher
porosity with uniform pore size appropriation com-pared to ordinary layers. The profoundly permeable construction respects
the increment the penetrability of the mem-branes while high surface region permits layers to be functionalized easily. It was
tracked down that noteworthy supportofgress has been made in the creations of electrospun layers for water treatment. MD is
one of the most encouraging application fields for the electrospunnanofiber layers. The permeable construction, hydrophobicity,
and the presentation of the film are pivotal for additional devel-opments in MD. This audit uncovers that conceivable applica-tion
of nanofiber layers in MD.
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Abstract: The synthesis of pyrazole analogue 3-methyl-5-(2-phenylhydrazono)-4,5-dihydro-1H-pyrazole (2) via Schiff base
reaction by using grindstone chemistry technique. In this method, inexpensive and easily available CuCl,.2H,O was used as a
catalyst and this gives excellent yields. Synthesized pyrazole derivatives were confirmed by, 'HNMR, and '*CNMR spectral
analysis. All the synthesized compounds were screened for in vitro antibacterial activity. Ciprofloxacin and were used as a
standard for the comparison of antibacterial activity.The synthesis of the title compound (2) was illustrated in scheme I. The
synthesized compounds were characterized by FT-IR, 'H NMR, and '*C NMR. Compound 2 was synthesized by the
condensation method.In this method, inexpensive and easily available CuCl,.2H,O was used as a catalyst and this gives excellent
yields.

Keywords: '"HNMR, and "*CNMR spectral analysis, E. COLI , B. SUBTILIS, Pyrazole

INTRODUCTION

Metabolism studied using hepatic microsomes suggest that this procedure would be a useful in viro methed for the approptiate
animal model for testing oral absorption.'selecting In vitro anti-inflammatory activity of the synthesized compounds was
investigated against inhibition of Albumin Denaturation and Membrane Stabilization test methods. Majority of the compounds
showed good activity when compared with the standard drugs.? Numerous pyrazole derivatives have been found to possess a
broad spectrum of biological activities, which stimulated the research activity in this field. Pyrazoles and its derivatives represent
one of the most active classes of compounds, which possess wide range of biological activities like anti-bacterial, anti-convulsant,
analgesic, anti-microbial, anti-inflammatory, ant diabetic, sedative anti-rheumatic, anticancer, and anti-tubercular
activities. *Attributed to its several potential applications, there is a rise in the significance of designing novel pyrazoles, disclosing
innovative routes for synthesizing pyrazoles, examining different potencies of pyrazoles, and seeking for potential applications of
pyrazoles While the presence of solvents in drugs is not usually considered an environmental impact, they may be considered a
form of pollution for the purposes of this review as they affect us directly as does other pollution®. A series of substituted
chalcones and their corresponding pyrazoles were synthesized and evaluated for in vitro cytotoxic activity against a panel of
human cancer cell lines.® Under transition-metal-free conditions, calcium carbide was used as the acetylide source to react with
a wide range of N-tosylhydrazones derived from aldehydes or ketones, affording various substituted pyrazoles in good yields
with high regioselectivities. ’ the heterocyclic compounds have been extensively studied not only for their intrinsic interest, but
also because many natural products, many drugs and medicines, and many dyestuffs belong to this group ®

SCHIFF BASE

Schiff bases are condensation products of primary amines with carbonyl compounds and they were first reported by Hugo Schiff
in 1864. The common structural feature of these compounds is the azomethine group with a general formula RN=CH-RI,
where R and R1 are alkyl, aryl, cycloalkyl, or heterocyclic groups which may be variously substituted. These compounds are also
known as imines or azomethines.

R=——NH, + R'—ﬁ—N —_—  R——N==CH—R' + H,0
(o]

Primary amine  Aldehyde Schff base By product
Scheme I. Process of condensation of aldehyde and primary amine
Schiff bases of aliphatic aldehydes are relatively unstable and readily polymerizable, while those of aromatic aldehydes have

effective conjugation and stability. The formation of Schiff bases from aldehydes or ketones is a reversible reaction and generally
takes place under acid or base catalysis or upon heating.

OH

H R

\:I;/ + R—NH, H—Ll' R LN o+ gyg
é NHR R

Aldelvde  Prmary anune Carbinolamine Tinize By product

Scheme 2. Process of formation of Schiff base with carbinolamine intermediate
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The mechanism of Schiff base formation is nucleophilic addition to the carbonyl group. In the first part of the mechanism
(Scheme 2), the amine reacts with the aldehyde or ketone to give an unstable addition compound called carbinolamine. Typically
the dehydration of the carbinolamine is the rate-determining step of Schiff base formation and that is why the reaction is
catalyzed by acids. If the amine is protonated and becomes non-nucleophilic, equilibrium is pushed to the left and carbinolamine
formation cannot occur. Therefore, syntheses of many Schiff bases are best carried out at mildly acidic pH. The dehydration of
carbinolamine is also catalyzed by a base. This reaction is similar to the E; elimination of alkyl halides except that it proceeds in
two steps through an anionic intermediate. .e., addition followed by elimination. Owing to the relative easiness of preparation,
synthetic flexibility, and the unique property of the C=N group, the azomethine group facilitates the formation of five or six-
membered rings with the metal ion. Several studies showed that the presence of a lone pair of electrons in the sp? hybridized
orbital of a nitrogen atom in the azomethine group is of considerable chemical and biological importance. The electron-donating
groups, such as azomethines, can trap metal ions with large radii and high coordination numbers. In such a case, two or more
metal atoms are located in one cavity, i.e., close to each other and contributing to unusual magnetic properties and catalytic
activity. The versatility of Schiff base ligands and biological, analytical, and industrial applications of their complexes make further
investigations in this area highly desirable. One-pot condensations of ketones, aldehydes and hydrazine monohydrochloride
readily formed pyrazoline intermediates under mild conditions. In situ oxidation employing bromine afforded a wide variety of
pyrazoles in very good yields.” . methods of synthesis and transformation of styrylpyrazoles; thus, highlighting the interest and
huge potential for application of this kind of compound.'® First synthetic method for the synthesis of pyrazole was explored by
Knorr in 1883 which employed the reactions of |,3-dicarbonyl compounds with arylhydrazines to afford pyrazoles derivatives '
An efficient protocol for the one pot regioselective synthesis of 4-bromopyrazole derivatives from |,3-diketones, arylhydrazines
and N-bromosaccharin, in the presence of silica gel supported sulfuric acid as heterogeneous catalyst, under solvent free
conditions,'?An efficient protocol for the one pot regioselective synthesis of 4-bromopyrazole derivatives from I,3-diketones,
arylhydrazines and N-bromosaccharin, in the presence of silica gel supported sulfuric acid as heterogeneous catalyst, under
solvent free conditions, is reported.”” An environmentally benign multicomponent strategy for the synthesis of
fused pyrazole derivatives has been developed '* There are several applications of pyrazole core based organic molecules in
various areas including pharmacy and agro-chemical industries. There is an increase in the interest of synthesizing, analyzing
different properties, and seeking possible applications of pyrazole derivatives'® Diazo compounds derived from aldehydes were
reacted with terminal alkynes to furnish regioselectively 3,5-disubstituted pyrazoles.'® Subsequent quenching with strong acids
such as TFA is essential to achieve good yields.'"The screening for the in vitro antimicrobial activity against eleven bacterial and
three fungal/yeast strains exhibited complete inactivity of these aldehydes, but Bu imines of ortho and meta derivs. showed
moderate activity compared to those of the used stds'®

MATERIAL AND METHODS

General materials and characterization techniques:
All materials were purchased from Nice and Loba chemicals. The IR spectra (KBr) was recorded in KBr on a Shimadzu 8201 pc
(4000-400 cm™). The 'H NMR and '*C NMR spectra were recorded on a JEOL-300 MHz.

A general method for the synthesis of 2-iminopyrazole (2) via Schiff base reaction.

The reactants 3-methyl-|H-pyrazol-5(4H)-one (1) (0.01mol, 0.98g), Phenylhydrazine (0.0l mol, ImL), CuCl,.2H,O (0.005mol,
0.85g) and few drops of con. HCl| was mixed in a pestle and mortar. The reaction was monitored by TLC. After the completion
of the reaction specified by TLC, the reaction mixture was cored into ice-cold water. The white-colored precipitate was formed
it is filtered and dried. The product was recrystallized in ethanol to get pure product.

3-methyl-5-(2-phenylhydrazono)-4,5-dihydro-1 H-pyrazole (2)

White solid; mw: 188.23; m.p. 198°C; IR (cm™'): 3321.09 (NH), 3118.48 (Ph-CHstr), 2920.27 (Ar-H), 2852.23 (CH,), 1597.19
(C=N); '"H-NMR (400 MHz, CDCl5): 5= 9.23 (IH, s, NH), 8.20 (IH, s, NH), 7.35, 7.20, 6.80 (5H, m, Phenyl ring), 1.94 (3H, s,
CH;), 1.36 (2H, s, -CH,); *C-NMR (100 MHz, CDCls): 8= 159.50 (1C, C=N), 157.0 (IC, C=N), 148.0, 129.50, 122.40, 113.90
(6C, Phenyl), 40.0 (I1C, -CH,), 12.10 (IC, CH3). Elemental analysis: Calcd. for CioH2N4: Elemental Analysis: C, 63.81; H, 6.43; N,
29.77 %; Found: C, 63.80; H, 6.45; N, 29.75 %.

Biological screening

In vitro activities of the title compounds, | and 2 were tested in Nutrient broth (NB) for bacteria by the two-fold serial dilution
method. Seeded broth (broth containing microbial spores) was prepared in NB from 24 hold bacterial cultures on nutrient agar
(Hi-media) at 37 + 1°C. The bacterial suspension was adjusted with sterile saline to a concentration of | x10™ -10° CFU. The
synthesized compounds and standard drugs were prepared by two-fold serial dilutions to obtain the required concentrations of
100, 50, 25, 12.5, 6.25, and 3.13 mg/mL. The tubes were incubated in BOD incubators at 37 * |°C for bacteria. Antimicrobial
screening was carried out for the synthesized compounds along with a series of N(2)-pyridyl tetrahydroindazoles.'’

RESULTS AND DISCUSSION

The synthesis of the title compound (2) was illustrated in scheme |. The synthesized compounds were characterized by FT-IR,
'H NMR, and "*C NMR. Compound 2 was synthesized by the condensation method. The optimization of catalyst was shown in
Table. 1. The formation of the title compound was confirmed by recording the IR, '"H NMR, "*C NMR spectra, and elemental
analyses.|9 The IR spectra of compound 2 showed absorption bands at 3321.09, 2920.27 and 1597.19 cm™' confirms the
presence of NH, Phenyl, and C=N groups, respectively. The '"H NMR spectra of compound 2 showed a sharp singlet at 9.23 for
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NH proton and a singlet at [ 1.40 for —CH,- proton. The '*C NMR spectra of compound 2 showed characteristic peaks at []
159.50 and 12.10 ppm corresponding to C=N and —CH; carbons, respectively. The catalytic hydrogenation of 4-
silylmethylisoxazole derivative 34 produced 3-enaminoketones, which afforded Michael substrate, and they are reactive toward
malononitrile as nucleophiles to produce 3-cyano-2-pyridones 36 in 56% yield?®

Table I: Optimization of catalyst

S. Catalysts Yield (%)
No. 0.5 I 2
equivalent | equivalen | equival
t ent
| TiCl, - - -
2 FeCl, - - 34
3 ZnCl, 20 32 40
4 ZrOCl, - - 18
5 SnCl, 10 30 48
6 CuCl,.2H,0 48 78 -
HN—NH5
/ 7 K
N n CUCIz.dHEO / N
Y 0 > N S
H Con. HCI NN N
RT, Gringing H
(1) (2)
Scheme |: Synthetic route of proposed compound (2)
Table 2. Antibacterial activity of title compounds (I and 2)
MIC pg/mL
Comp.No. E. coli B. subtilis
| 2991+ 2.15 3541 £ 241
2 24.16+ 1.43 33.16x 1.95
Positive control 25.00% 0.95 50.00+ 1.75
Negative control 0.0+0.0 0.0 +0.0

Positive control: Ciprofloxacin  Negative control: DMSO < Value were the means of three replicates £ SD.

Figure I: '"H NMR spectrum of compound 2.
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Figure 2: '*C NMR spectrum of compound 2.

CONCLUSION

The synthesis of pyrazole analogue 3-methyl-5-(2-phenylhydrazono)-4,5-dihydro- | H-pyrazole (2) via Schiff base reaction by using
grindstone chemistry technique. In this method, inexpensive and easily available CuCl,.2H,O was used as a catalyst and this gives
excellent yields. Synthesized pyrazole derivatives were confirmed by 'HNMR and '*CNMR spectral analysis.
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Abstract: A few novel chelators dependent on |-hydroxy-2(1H)- pyridinone organizing bunches improving a triazamacrocyclic
spine framework were orchestrated as potential amazing Fe3 + chelators equipped for contending with bacterial siderophores.
Specifically, a novel chloromethyl subsidiary of |-hydroxy-2(IH)-pyridinone. A misusing a novel defensive gathering for this
group of planning bunches was created. These are the primary instances of hexadentatechelators dependent on |-hydroxy-
2(IH)-pyridinone to appear to have a biostatic movement against a scope of pathogenic microscopic organisms. Their adequacy
as biostatic specialists was evaluated,uncovering that minor varieties in the design of the chelator can influence viability
significantly. The insignificant inhibitory groupings of our best tried novel chelators approach or are practically identical to those
for 1,4,7-tris(3-hydroxy-6-methyl-2-pyridylmethyl)- 1,4,7-triazacyclononane, the best Fe3 + chelator known to date. The
impending impact these chelators have on microbial development proposes that they could have an expected application as a co-
dynamic close by antimicrobials in the battle against contaminations.

Key words; |,4,7-triazacyclononane, chelators,Fe3 + chelator,helation,cyclic ligands
INTRODUCTION

Bacterial protection from once compelling anti-toxins has arisen as a significant wellbeing danger of the 2Ist century'?here is
accordingly a pressing need to grow new systems to battle the spread of multidrug safe contaminations. One of the potential
alternatives as of now being contemplated is the utilization of biostatic specialists (for example inhibitors of bacterial
development) that could work synergistically with existing anti-toxins and lift their viability ***®’Metal chelators can be utilized
with that impact as their biostatic action upon microorganisms has for quite some time been known. Their method of activity is
believed to be the inconvenience of metal starvation on the microorganisms ®%'® To rival solid siderophores, the correct
decision of planning bunches is urgent. While considering just the thermodynamic rivalry between bacterial siderophores and an
additional chelator, one should essentially consider the particular pFe3 + values (characterized as — log[Fe3 +]free, typically
determined at pH 7.4,"" with [Chelator]total = 10 UM and [Fe3 +]Jtotal = | UM and referred to thus in these states) of the two
chelators to appraise which is destined to be powerful in complexing the metal No doubt three isomers of the
hydroxypyridinone (HOPO) family (Fig. 1) have the correct blend of pKa and log(Fe3 +) to give high pFe3 + values and in this
manner thermodynamically contend with siderophores (that are ordinarily founded on planning gatherings, for example, a-
hydroxycarboxylic acids, hydroxamic acids and catechols)'?
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Fig. |. Three relevant isomers of the HOPO family.

These hydroxypyridinones likewise offer alluring extra possibilities. Numerous microorganisms can utilize siderophores
expounded by those of another species '* to be powerful biostatic specialists, manufactured chelators should not experience the
ill effects of this "siderophore robbery" and really advance bacterial development. Since not many HOPO are found in nature
and just one has been portrayed as a siderophore ligand (I-hydroxy-5-methoxy-6-methyl-2(IH)-pyridinone likewise called
cepabactin), the probability of the metallatedchelators being perceived by bacterial receptors and utilized as a wellspring of Fe3 +
is required to be little. Also, tainted human hosts are known to utilize different Fe3 + retaining methodologies to restrict
bacterial development. One of these depends on the action of siderocalin, a protein that basically goes about as a snare for some
siderophores A remedial chelator should not cooperate with siderocalin and restrains its defensive activity'3. It is realized that
some |-hydroxy-2(IH)- pyridinone (1.2-HOPO) based chelators don't tie unequivocally to siderocalin, recommending that this
class of planning gatherings would supplement as opposed to overpower this protection technique '
Individuals from the 3-hydroxy-4(IH)-pyridinone (3.4-HOPO) sub-family have been broadly concentrated in chelation
treatments '*A critical number of reports have likewise portrayed development restraint of a scope of pathogenic
microorganisms by bidentate or hexadentatechelators dependent on 3.4-HOPO To accomplish high pFe3 +,
hexadentatechelators are wanted to bidentate ones, particularly since their method of activity as biostatic specialists is relied
upon to be extracellular and hence don't experience the ill effects of size limitation to enter the organisms'®. An extremely
modest number of mixes having a place with the 1.2-HOPO sub-family were depicted as antimicrobial specialists yet these are
for the most part bidentatechelators. No hexadentate individual from that [.2-HOPO sub-family has been portrayed as
antimicrobial specialist. This nonattendance of reports is amazing looking at that as a couple hexadentatechelators dependent on
1.2-HOPO were depicted (for complexation of non-organically important metals) whose primary highlights and chelation
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properties make them alluring contender for this reason (for instance exacerbates | and 2, Fig. 2)'” Albeit marginally more
vulnerable planning bunches than their 3-hydroxy-2(IH)- pyridinone (3.2-HOPOQO) and 3.4-HOPO isomers, 1.2-HOPO organizing
bunches have another favorable position that make them more alluring than their isomers'®. Their lower pKa esteems
(commonly 6 versus 8.5-10 relying upon replacement make them charged atoms at physiological pH and consequently less
inclined to infiltrate cells of the host. This could have helpful security benefits in treating foundational contaminations.
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Fig. 2. Examples of known hexadentatechelators based on 1.2-HOPO (1, 3) and 1,4,7-tris(3-hydroxy-6-methyl-2-
pyridylmethyl)-1,4,7-triazacyclononane (TACN-MeHP) '2.

Albeit not founded on HOPO, compound 3 has the most elevated known estimation of pFe3 + (see beneath) and is
subsequently expected to have the option to contend well with siderophores for ferric cations at low focus and along these lines
show high biostatic viability . Regardless of its high pFe3 + esteem, to the most amazing aspect our insight this compound has
never been depicted as a biostatic specialist. It was along these lines thought to be important to blend, screen and utilize
compound 3 as a benchmark'®. Our premium in growing ground-breaking Fe3 +-upgraded chelators as biostatic specialists
incited us to explore a scope of hexadentatechelators dependent on 1.2-HOPO and a triazamacrocyclic spine platform to
attempt to distinguish novel microbiostaticchelators. Not many polyazamacrocycles bearing HOPO planning bunches have been
depicted Macrocycles offer the possibility to adjust the metal chelating properties by differing the cycle's size and flexibility. Our
point was to join key underlying components of siderophores, HOPO and 1,4,7-tris(3-hydroxy-6-methyl-2-pyridylmethyl)- 1,4,7-
triazacyclononane (TACN-MeHP, 3) into a novel arrangement of chelators. Specifically by relationship with enterobactin (Fig. 3,
compound, it is theorized that the impact of the macrocyclic spine framework could be helpful to the adequacy of metal
authoritative and according to the base inhibitory focus (MIC) of the chelator. Besides, no past amalgamation of
hexadentatechelators where |1.2-HOPO moieties where connected to the sub-atomic platform by means of a methylene
connect were ever detailed, the emphasis having been on a carbonyl linker. The effect of that linker on metal chelation viability
can be emotional and along these lines merits top to bottom examination. Detailed in this is the amalgamation of novel
triazamacrocyclicchelators bearing 1.2-HOPO moieties, connected through methylene or carbonyl gatherings and the

investigation of their biostatic impact on a scope of microorganisms, incorporating an examination with that of known mixes |-
3.
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Fig. 3. Structure of siderophores enterobactin (4), bacillibactin (5) and synthetic analogue 6. Experimental

Arrangement of stock arrangements

China was flushed with a deionised fluid arrangement of EDTA (0.1 M) at that point washed together with deionised water (18
mw) before ligands were broken up in deionised water to the ideal focus (5 mM; 5 mL). The stock arrangement was then gone
through a layer channel (0.22 UM) into a sterile bijoux tube (7 mL) and put away at 4 °C until required®.

4.2. Bacterial strains

All strains were bought from DSMZ. E. coli DSM-18,039, K. pneumoniae DSM-30,104, P. aeruginosa DSM-19,880 and S. aureus
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DSM-1104 were refined onto cerebrum heart imbuement (BHI) agar and brooded at 37 °C for 24 h. Comparative techniques
were directed for strains of A. baumannii DSM-30,007 and C. albicans DSM-1386 brooded at 30 °C and B. subtilis brooded at 25
°C, just for 48 h. The refined plates were then put away at 4 °C until required.

Antimicrobial test

The test depended on a comparative writing methodology Stock arrangements of ligands (5000 uM) were added to the primary
wells of a 96 well plate (200 pL) and sterile BHI stock (100 pL) was added to the leftover wells in the line. Ligand arrangement
from the primary well (100 pL) was added to the following great in the column and blended. The method was then rehashed
along the column from the weakened arrangements and disposed of after the penultimate well. Inoculum (105 CFU/mL; 100 pL)
was then added to all wells and the plate brooded without unsettling at 37 °C. Readings were taken after for 24 and 48 h,
contingent on the microorganism, and the MIC decided based on visual turbidity of the well. Measures were acted in three-fold

RESULTS AND DISCUSSION
Natural union

Our chelator configuration has zeroed in on thermodynamics (pFe3 +) as opposed to active contemplations. Quite possibly the
most amazing bacterial siderophores is enterobactin (4), whose platform is made out of a triserinemacrocycle (Fig. 3), and has
been widely contemplated inferable from its exceptionally ground-breaking Fe3 + chelation (logB110 = 49 and pFe3 + = 34.3,
where Bmlh is characterized as the balance steady for the response L + M + h H+ SLIMmHh[25]) . The starting point of its
proficient restricting has been explained and demonstrated to be affected by the pre-association of the planning gatherings, itself
to a great extent impacted by the cyclic construction of its framework and intra-sub-atomic hydrogen holding Curiously,
bacillibactin (5), a siderophore simple of enterobactin with glycine spacers connected to a tris-threonine macrocyclic framework
likewise shows enormous log 110 and pFe3 + values (47.6, 33.I individually) . Nonetheless, engineered simple 6, likewise made
out of a glycine spacer yet of a tris-serine platform has less fortunate logf31 10 and pFe3 + values (44.1 and 29.6 separately). No
doubt the idea of the spacer and the idea of the platform profoundly affect pFe3 + that we estimate as impacting development
hindrance?'.
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The initial phase in the arrangement of 7 was performed dependent on a current technique by responding to known acyl
chloride 8 with TACN in THF [60]. Secured chelator 9 was acquired in low yield (25%). Expulsion of the benzyl bunches from 9
utilizing a combination of concentrated hydrochloric and icy acidic corrosive yielded 7 in fantastic yield (97%). A simple of that
compound with the bigger triazamacrocycle (for example 1,5,9-triazacyclododecane, TACD) was likewise blended to consider
correlation of the impact of the ring size upon bacterial development hindrance (Scheme |). Response of acyl chloride 8 with
TACD in DMF considered the disconnection of the bigger center ensured atom || in 49% yield. A comparable corrosive
deprotection gave 10 in great yield (71%). Oxidation to the costly |.2-HOPO-6-carboxylate 12 was performed utilizing
industrially accessible peroxyacetic corrosive, an adjustment to the current strategy of Xu et al. [60], bringing about a somewhat
expanded yield (77%) without the utilization of likewise costly trifluoroacetic corrosive. Treatment of the free corrosive |3 with
thionyl chloride in methanol, following the strategy for Burgada et al.gave the methyl ester 14 in magnificent yield (96%). Ensuing
assurance of the N-hydroxyl gathering, utilizing allyl bromide and potassium carbonate, yielded the novel methyl ester 15 (94%).
Decrease of the ester |5 to the methyl liquor 16 was refined by moderate expansion of methanol to sodium borohydride in
THF, astoundingly without decrease of the allylbunch . Eminently, a large portion of these means offered satisfactory to superb
yields. Workup of the response combinations were not difficult to perform and the items either required no refinement at all or
were not difficult to sanitize. In spite of the fact that chelators 1-3 were recently depicted in the writing they have not been
assessed as biostatic specialists subsequently their blend was likewise embraced to evaluate their antimicrobial properties

A B
M/OQ = O S
“o-N=# N
O N =
¢ P
\rIj M\N

Fig. 4. Possible coordination modes for compound 19 with trivalent metal M (e.g. Fe**, Ga**).

Fig. 5. 6-hydroxymethyl-I-hydroxy-2(1H)-pyridinone *and its expected 3:1 complex with Ga(lll) 2

To additional investigation the specific coordination method of ligand 19, specifically by NMR, Ga3 + was utilized as a proxy for
Fe3 +. No top to bottom investigation by MS or NMR of 1.2-HOPO based edifices of Ga(lll) exist in the writing. For instance,
just a single subsidiary of 1.2-HOPO complex (in light of the |-oxo-2-hydroxy-isoquinoline-3-carboxylic corrosive) of Ga(lll) has
been described by NMR in CDCI3. Basically, no investigation of the chelation by NMR or MS was acted in water, a dissolvable
more pertinent to our development media and where protonation responses can dramatically affect the species framed ** . To
attempt to set up spectroscopic highlights that would permit us to recognize a N3O3 from an O6 coordination mode, we had
to initially explore by MS and NMR the complexation of Ga(lll) on a model framework. Compound 22 that we depicted for
another kind of utilization has been chosen as a particularly model of ligand 19 It was judged that compound 22 in the presence
of Ga(lll) would form a 3:1 complex via the six oxygen atoms of three 1.2-HOPO bidentate ligands (Fig. 5). Therefore,
compound 23 would be a good model of the coordination environment around Ga(lll) if ligand 19 coordinated Ga(lll) in a
Os mode (Fig. 4A) and by extension, would give us some information on the way Fe?* is chelated by 19. Proton and carbon
NMR were first performed on solutions of 22and 19in D;O. To these solutions, a stoichiometric amount of
Ga(acac)s (acac = acetylacetonate) was then added and the solutions incubated at room temperature for 24 h. The |H and 13C
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NMR of the resulting complexes were then recorded. Also, these solutions, after dilution with methanol (non-deuterated), were
analysed by MS. Starting with MS, 22 + Ga(acac); (3:1 molar ratio) gave major peaks that match (m/z values and isotopic
distribution) the formula [(22 — 3H)Ga + Na]* at m/z 511.93 (expected 512.02), 512.93 (expected 513.02), 513.93 (expected
514.02), 515.00 (expected 515.02) and 516.00 (expected 516.02) (Fig. SI), confirming the displacement of the three acac ligands
and strongly suggesting the formation of the 3:1 complex 23 as expected. In NMR, we expected that coordination of the HOPO
moiety to Ga(lll) would bring about particular changes to the substance movements of key protons and additionally carbon
molecules of the ligand and it was foreseen that these could be normal for the two coordination modes. The IH and 13C NMR
spectra are given in Figs. S3 and S4 separately. The IH of ligand 22 in D2O in the nonattendance or presence of /3 molar
likeness Ga(acac)3 showed that upon complexation, the three signs of the 1.2-HOPO bunch are moved downfield by close to
0.3 ppm. The IH NMR of 19 + Ga(acac)3 additionally indicated a downfield move of the substance moves however by a bigger
estimation of 0.6 ppm. These distinctions could propose an alternate coordination mode. The presence of just one bunch of
somewhat expanded signals for the 1.2-HOPO moiety on account of 19 + Ga(acac)3 demonstrates that they are altogether to a
great extent same and thus all comparatively planning, as proposed by the mass range. The signs for the TACN platform are
significantly more affected by the presence of the metal. Rather than all around characterized singlet in the ligand, different
expansive signs are seen somewhere in the range of 3.1 and 4.1 ppm. Appearance of wide signals for In(lll) edifices of NOKA has
been seen at raised temperature (in opposition to the Ga(lll)NOKA complex where the signs stayed also characterized
multiplets even at 85 °C) .This has been credited to fast trade between the A and A isomers. The wide signals in our complex
recommend that this quick trade exist even at room temperature 2* In the 13C range of 22 with and without Ga(acac)3, the sign
appointed to the carbon particle of the carbonyl is additionally moved, upfield this time by 3.3 ppm. Curiously, the most affected
signs relate to the three Csingle bondH gatherings. The 13C NMR of 19 + Ga(acac)3 is definitely not the same as that of the
parent ligand and that of the similar complex 23. Once more, zeroing in on the signs for the TACN's methylene gathering, a few
signs are currently seen, affirming the misshaped idea of the framework. The signs related with the carbon molecules in the |.2-
HOPO bunches are likewise definitely moved upon complexation. For instance, one sign was found at 195.4 ppm relating to a
quaternary carbon particle that didn't show up in the range of the free ligand. The contrasts between the IH and 13C NMR of
19 and 22 with and without Ga(lll) recommend that the two ligands give an alternate coordination mode. Since 22 is relied upon
to give an O6 coordination climate, we probably recommend that a N3O3 coordination mode exists for ligand 19 + Ga(lll) and
thusly likewise to 19 + Fe(lll) however further work will be important to reach a firmer inference.

CONCLUSION

We report the union of a scope of hexadentatechelators dependent on triazamacrocycles, including the principal report of the
utilization of a methylene as a linker between a 1.2-HOPO organizing gathering and the atomic framework. The ligands have an
obvious biostatic impact upon the development of a scope of microorganisms. It is proposed that metal chelation is the
fundamental method of activity of these chelators yet that a straightforward thermodynamic rivalry between the chelator and
bacterial siderophore for Fe3 + is too basic an image. Further work is in progressto comprehend the method of activity of these
chelators in detail and to orchestrate a more extensive scope of hexadentatechelators dependent on [.2-HOPO to evaluate
their viability as biostatic specialists. These mixes will likewise shape the reason for the investigation of the impact of the linker
between the 1.2-HOPO moiety and the atomic spine on the thermodynamic adequacy of Fe3 + chelation through estimations of
pKa and 3110 values.
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Abstract: The nickel oxide nanoparticle has been synthesized by using unripe fruit extract of Solanumtorvum. The
synthesized NiO nanoparticels have been characterized by various techniques and effectively utilized for in vitro
antifungal activity. In recent years the fabrication of NPs using plants/frutis has fascinated researchers because of its
simple, cost-effective, fast, and environmentally friendly protocol. The reduction of Ni** ions to NiO NPs by unripe fruit
of Solanumtorvumextract was visually monitored by a color change in the mixture. The gradual color change in solution
color from pale green to dark brown color was observed and this indicates that the phenolic compounds and
phytochemicals present in unripe fruit extract act as a good reducing agent for the synthesis of NiO NPs. The
synthesized NiO shown good in vitro antifungal activity.

Keyword: The reduction ,UV-Visible spectroscopy, FT-IR, SEM,Solanumtorvum, nickel oxide nanoparticles

INTRODUCTION

The field of Nanotechnology has blossomed over the last twenty years and the need for nanotechnology will only increase as
miniaturization becomes more important in areas such as computing, sensors, and medical applications. Advances in this field
largely depend on the ability to manufacture nanoparticles of various nanomaterials, based on their shapes and sizes as well as
their efficiency to assemble them into diverse architectures Results Preliminary phytochemical investigation revealed the
presence of Saponins, glycosides, tannins, alkalaids, volatile oils and flavonoids.' Nanotechnology provides the ability to engineer
the properties of materials by controlling their size, and this has driven research toward a multitude of potential uses for
Nanomaterial . The NiO nanoparticles showed inhibitory activity in both strains of bacteria with best selectivity against gram-
positive bacteria? .Synthesis and study of their size and properties of fundamental importance in the advancement of recent
research, it is found that the optical, electronic, magnetic, and catalytic properties of metal nanoparticles also depend on their
size, shape, and chemical surroundings Magnetic nanostructures have been widely studied due to their potential applicability into
several research fields such as data storage, sensing and biomedical applications. Focusing on the biomedical aspect, some new
approaches deserve to be mentioned: cell manipulation and separation, contrast-enhancing agents for magnetic resonance
imaging, and magnetomechanically induced cell death. * Cytotoxicity suppression and cellular uptake enhancement of surface
modified magnetic nanoparticles,* Synthesis and characterization of magnetite nanoparticles via the chemical co-precipitation
method was required.*The science of nanometer-scale objects however was not discussed until much later. Interestingly, it
would be, in principle, possible for a physicist to synthesize any chemical substance that the chemist writes down. Give the
orders and the physicist synthesizes them. How? Put the atoms down where the chemist says, and so you make the substance.
The problems of chemistry and biology can be greatly helped if our ability to see what we are doing and to do things on an
atomic level, is ultimately developed—a development which | think cannot be avoided” Synthesis of nickel nanoparticles in water-
in-oil microemulsions was absorved, Hydrothermal synthesis and characterization of nanocrystalliney-Fe20O3 particles was
prepared in this manner *’ However, the world had to wait a long time to put down atoms at the requisite place. This talk
would be credited as the genesis of the modern field of nanotechnology, the science of manipulating molecular- and atomic-level
structures to engineer microscopic devices. The pure metals in nanoparticle form are useful in the field of diagnostics,
antimicrobial agents, drug delivery, textiles (clothing), electronics, bio-sensing, food industry, paints, cosmetics, medical devices,
and treatment of several acute and chronic diseases malaria, hepatitis, cancer, and AIDS. The properties of nanoparticles such as
size, shape, composition, crystalline nature, and structure determine their applications. The nanoparticles (NPs) are metal atom
clusters of ranging sizes (1-100 nm), highly promising due to their wide range of applications in commercial products. The metal
nanoparticles are synthesized by various methods such as physical, chemical, and biological approaches. The organic synthesis of
nanoparticles involves algae, actinomycetes, bacteria, fungi, and plants. Significance of Nickel Nanoparticles Electrospray of ionic
precursor solutions to synthesize iron oxide nanoparticles: modified scaling law ®Nickel NPs find potential applications in various
fields including electronics, magnetism ,energy technology and biomedicines .Due to their high reactivity, operational simplicity,
Laser ablation in liquids: applications in the synthesis of nanocrystals has noted in this progress.’and eco-friendly properties they
are used to catalyze various organic reactions Biosynthesis of gold nanoparticles of Ixoracoccinea flower extract & their
antimicrobial activities'®, Green and controlled synthesis of gold and platinum nanomaterials using vitamin B2: density-assisted
self-assembly of nanospheres, wires, and rods are used production '' Chemical synthesis of magnetic nanoparticles'? Oxidation
kinetics of nickel particles: comparison between free particles and particles in an oxide matrix are discussed about this
progress.'> Bio-synthesis of NiO and Ni nanoparticles and their characterization is applied.'*including the chemoselective
oxidative coupling of thiols '®, reduction of aldehydes and ketones .nickel nanoparticles as efficient and recyclable catalysts for
hydrogenation of olefins '®synthesis of stilbenes from alcohol through Wittig-type olefination ' and a- alkylation of methyl
ketone'®. They also catalyze certain inorganic reactions like the decomposition of ammonia '°. One of their recent applications is
their role in the fabrication of carbon nanotubes (CNTs) 2% Tannic acid assisted one-step synthesis route for stable colloidal
dispersion of nickel nanostructures®'. Synthesis of metallic nanoparticles using plant extracts,?* Plant-mediated synthesis of size-
controllable Ni nanoparticles with alfalfa extract 2. Annonasquamosa leaf extract as an efficient reducing agent in the synthesis of
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chromium and nickelization and antimicrobial study of nickel nanoparticles synthesized from Dioscorea (Elephant Yam) by green
route,*.they also find environmental applications in the field of adsorption of hazardous dye and inorganic pollutants and thus
play a vital role in the cleanliness of the environment *** Due to their good antibacterial and anti-inflammatory activities, they are
used in the field of biomedicine , Biochemical synthesis of nickel & cobalt oxide nano-particles by using biomass waste 2. They
also show cytotoxicity against cancerous cells as is evident from the distortion of the morphology of these cells after their
treatment with Ni NPs .The biocompatibility of Ni NPs capped with biomolecules such as glucose is highly increased and these
are used as biosensors and heat non mediators for cancer hyperthermia . Strategies for Nanoparticles Synthesis Principally there
are 2 approaches used to synthesize NPs including the top-down approach and the bottom-up approach. The mechanism for
Biosynthesis of Metal and Metal Oxide Nanoparticles The secondary metabolites of plants and microbial/fungal enzymes are
responsible for the reduction of metal ions into metal atoms. The metal salts like nitrates, chlorides, oxides, and sulphates have
high reduction potential due to the attachment of metal with the chloride, oxide, and sulphide parts and their tendency to
donate electrons. As a result of both these factors electronic density on the conjugative salts of metal increases. So metals in
their ionic form can easily get detached from their anionic part and get reduced into stable form by using plant/microbial/fungal
extract. The secondary metabolites of the plant including alkaloids, flavonoids, polyphenols, and terpenoids act as a chelator to
metal ions and reduce them into zero-valent states. Mostly the —OH group of polyphenols and flavonoids develop coordination
with metal ions, while in the case of microbial mediated synthesis the reductase enzyme of bacterial or fungal cell wall donates
electrons for reduction of metal ions. In the case of metal oxide NPs the end product is air-dried or calcined in air to get final
metal oxide NPs. As the growth phase duration increases, aggregation of NPs occurs and nano hexahedrons, nanotubes,
nanoprisms, and different kinds of irregularly shaped NPs are formed. Mallikarjuna and coworkers reported that the hydroxyl
and carbonyl groups of amino acid residues or proteins can strongly adhere to metal NPs as a capping agent and prevent them
from aggregation .

Biosynthesis of Nickel Nanoparticles

Very little literature is available on the biological synthesis of Ni and NiO NPs as compared to chemical synthesis. The physical
and chemical methods of NPs fabrication are accompanied by some disadvantages like high cost, complexity (involving multiple
steps), use of harmful organic chemicals, and environmental pollution. So there is a great need to develop alternative eco-friendly
and low-cost fabrication methods for NPs. Nature has devised numerous processes for the fabrication of micro-and nanoscaled
inorganic materials using naturally occurring biomolecules or microorganisms and plant extract as a reducing agent. Green
synthesis of NPs is a type of bottom-up technique where the main reaction takes place is reduction/oxidation. There are 3 basic
requirements for the biosynthesis of NPs including (i) choice of proper solvent, (ii) choice of an eco-friendly reducing agent, and
(iii) choice of nontoxic stabilizing agent for NPs. Thus by choosing proper solvent, surfactant, and reductant biosynthesis produce
NPs with controlled morphology without producing any toxic environmental pollutants. In the plant-mediated synthesis of Ni
NPs commonly extract of different parts of plants is used as a reducing agent, while in some other cases rather than using the
extract either the whole plant is grown on a metal substrate or an entire part of the plant is soaked in the metal solution. Here,
in situ reductions of metal ions occurs and their morphology can also be controlled as porous parts of plants also act as
biotemplate]. Some naturally occurring biomolecules such as glucose, sucrose, or plant secretions may also work as good
reducing agents and stabilizing agents and thus are used to fabricate Ni NPs?" . In recent years the fabrication of NPs using plants
has fascinated researchers because of its simple, cost-effective, fast, and environmentally friendly protocol. Biosynthesis is a
single-step technique for the synthesis of NPs which provides stable NPs of different morphologies. The rate of production is
rapid compared to the microorganisms-based biosynthesis of NPs. Infra-red spectroscopy showed that secondary metabolites
including terpenoids, flavones, pyrones, aldehydes, amides, and carboxylic acids derived from plant extracts are responsible for
the reduction of metal salts into their respective NPs. Only a few research articles are reported so far on the synthesis of Ni
NPs using plants. Different parts of plants such as leaves and roots are used for synthesizing Ni NPs.

Chemicals

All materials were purchased from Nice and Loba chemicals. Solvents used throughout the reactions were of high purity and
used without further purifications. Collection of plant materials .The unripe fruit of Solanumtorvumwas collected from the local
places of the perambalur area. Fresh unripe fruit was used for the synthesis of nickel oxide nanoparticles.

Preparation of plant extract

The nickel chloride and Solanumtorvumunripe fruit extract were used as the starting materials. The Solanumtorvumunripe fruit
extract solution was prepared using unripe fruits that had been rinsed with deionized water and finely cut into small pieces. The
unripe fruits are grained, boiled with 100 mL distilled water for about 10 mins, filtered, and stored. The resulting extract was
used as a Solanumtorvumextract solution.

Synthesis of Nickel oxide nanoparticles

In the preparation of Nickel Oxide nanoparticles, compounds NiCl,.2H,O (I g) was first dissolved in 10 ml of deionized water
and mixed with 10 ml of flower extract solution under vigorous stirring at room temperature for 3hr?'. Then ImL of 10%
NaOH was added as a reducing agent. The mixture was maintained at 100 ° for 12 hrs in the oven. The obtained powder was
calcined at 350 ° for 4 hrs.

Characterization studies

Nickel oxide nanoparticles synthesized by this green method were characterized by, UV-Visible spectrophotometer (Shimadzu)
and Fourier-transform infrared (FTIR- Shimadzu) spectrum in the range 4000-400 cm™, SEM (Scanning Electron Microscope),
EDX (Energy Dispersive Diagram)??, XRD (X-ray Diffraction Spectrophotometer) and also the synthesized nickel oxide
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nanoparticles were tested for in vitro antifungal activity against four different fungal strains.The minimal inhibitory concentration
(MIC) was determined by the broth microdilution methodaccording to the Clinical and Laboratory Standards Institute (CLSI )
(The National Committee for Clinical Laboratory Standards). In vitro antifungal activity of the final compounds |- la was
evaluated against standard strains; Aspergillus Niger, Microsporumaudouinii, Cryptococcus neoformans, and Candida albicans. The
antibacterial and antifungal assays were performed in Mueller—Hinton broth and Sabouraud dextrose broth, respectively. All the
synthesized compounds were weighed (10 mg), dissolved in DMSO (250 pL), and diluted with water (750 uL) to prepare the
stock solutions of 10 mg/mL. The serial dilution from 2048 to | pg/mL was made in a 96-well plate. Fifty uL of a bacterial
suspension, obtained from a 24 h culture (~106 cfu/mL) was added to each well with a final DMSO concentration of 1:16. The
plates were incubated at 35 °C for 24 h. We tested ceftazidime as antimicrobial agents for quality control of the method. Each
experiment was carried out in duplicate.

RESULT AND DISCUSSION
Optical Characterization

The reduction of Ni** ions to NiO NPs by unripe fruit of Solanumtorvumextract was visually monitored by a color change in the
mixture. The gradual color change in solution color from pale green to dark brown color was observed and this indicates that
the phenolic compounds and phytochemicals present in unripe fruit extract act as a good reducing agent for the synthesis of
NiONPs*24 Phytochemicals in plant parts play a significant role in the reduction of metal ions to metal NPs. Surface plasmon
resonance (SPR) excitation in UV-vis analysis was used to characterize the metallic nature of the nanoparticles in colloidal
dispersion. Figure | represented the UV-vis spectra of green synthesized NiO NPs using unripe fruit extract. A progressive
strong broadening of SPR was observed in the visible region from 320 to 430 nm representing the formation of NiO NPs»25, |n
this study, the maximum absorption peak that appeared at 329 nm indicates the formation of NiO NPs.
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Figure 1.UV-Visible spectra of synthesized nickel oxide nanoparticles.
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Figure 2. FT-IR analysis of NiO nanoparticle synthesized using unripe fruit extract of Solanumtorvum.
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Broadband at 3239.95 cm™' corresponds to the N-H group which may be appeared due to the presence of alkaloids. The
peaks 2919.48 cm™ and 2852.48 cm' represent the presence of the C-H functional group of alkanes. The bands 1583.84 cm’
! were attributed to (C=S) functional groups*?’. FTIR analysis confirmed the presence of functional groups for NiO and
NiO NPs surface bioactive capping agents The peaks (1452.17 cm™) showed the presence of imine moiety (C=N) which are
the characteristic of proteins/enzymes present in the unripe fruit extract. The peak at 422.08 cm™ confirms the presence of
Ni-O vibrations.

EDS Layered image 2

Tom

Figure3 SEM and Mapping studies NiO nanoparticle

The investigation Scanning Electron Microscopy (SEM) was performed to govern the size and morphology of the synthesized
NiO NPs. SEM image shown in Figure 3 confirmed that the obtained NiO NPs were spherical shaped?’-%. The synthesized NiO
NPs were dispersed as distinct particles and monodispersity in nature. SEM mapping studies also conforms the synthesized
nanoparticle was NiO. The green dots correspond to Nickel atoms and the blue dots represent Oxygen atoms. Figure 3
represents the SEM mapping studies of NiONps?*-3°,

CONCLUSION

In conclusion, the nickel oxide nanoparticle was synthesized using fresh unripe fruit extract of Solanumtorvum. The synthesized
nanoparticles were characterized and confirmed using UV, FT- IR, and SEM analysis, the results showed that NiONps were
synthesized properly. The in vitro antifungal activity depicts the effective antifungal activity of NiONps. This concludes that
further studies on NiONps help for drug development.

CONFLICT OF INTEREST

Conflict of interest declared none.

REFERENCES

Kannan Marikani “antibacterial and antioxident studies” The Journal of Pharmacy 20125:2418-2421 April 2012

Dr.Kannan Marikani” Phytochemical, antibacterial and antioxident studies on medicinal plant Solanum torvum “The
Journal of Pharmacy 20125:2418-2421 April 2012

J. M. DeSimone, “Practical approaches to green solvents,” Science, vol. 297, no. 5582, pp. 799-803, 2002

H. Rui, R. Xing, Z. Xu, Y. Hou, S. Goo, and S. Sun, “Synthesis, functionalization, and biomedical applications of
multifunctional magnetic nanoparticles,” Advanced Materials, vol. 22, no. 25, pp. 2729-2742, 2010.

A. K. Gupta and M. Gupta, “Cytotoxicity suppression and cellular uptake enhancement of surface modified
magnetic nanoparticles,” Biomaterials, vol. 26, no. |13, pp. 1565-1573, 2005.

K. Petcharoen and A. Sirivat, "Synthesis and characterization of magnetite nanoparticles via the chemical co-
precipitation method, "Materials Science and Engineering B: Solid-StateMaterials

for Advanced Technology, vol. 177, no. 5, pp. 421427, 2012.F. Jia, L. Zhang, X. Shang, and Y. Yang, "Non-aqueous sol-gel
approach towards the controllable synthesis of nickel nanospheres, nanowires, and nanoflowers," Advanced Materials,vol.
20, no. 5, pp. 1050-1054, 2008.

D.-H. Chen and S.-H. Wu, “Synthesis of nickel nanoparticles in water-in-oil microemulsions,” Chemistry of Materials, vol.
12, no. 5, pp. 1354-1360, 2000.

9. D. Chen and R. Xu, “Hydrothermal synthesis and characterization of nanocrystalliney-Fe2O3 particles,” Journal of
Solid State Chemistry, vol. 137, no. 2, pp. 185-190, 1998.

10. s. Basak, D.-R. Chen, and P. Biswas, “Electrospray of ionic precursor solutions to synthesize iron oxide nanoparticles:
modified scaling law,” Chemical Engineering Science, vol. 62, no.4, pp. 1263-1268, 2007.

N o a hkrw dME

©

11. G w. Yang, “Laser ablation in liquids: applications in the synthesis of nanocrystals,” Progress in Materials Science,
vol. 52, no. 4, pp. 648-698, 2007.

12. B Nagaraj, N. B. Krishnamurthy, P. Liny, T. K. Divya, and R. Dinesh, “Biosynthesis of gold nanoparticles of
Ixoracoccinea flower extract & their antimicrobial activities,” Internationaljournal of Pharma and Bio Sciences, vol. 2,

220


https://www.researchgate.net/profile/Drkannan-Marikani
https://www.researchgate.net/journal/The-Journal-of-Pharmacy-2249-5819
https://www.researchgate.net/profile/Drkannan-Marikani
https://www.researchgate.net/journal/The-Journal-of-Pharmacy-2249-5819
https://www.researchgate.net/journal/The-Journal-of-Pharmacy-2249-5819

International journal of Life Sciences and Pharma Research, ISSN 2250-0480

13.
14.
15.
16.
17.

18.
19.

20.

21.
22.
23.
24,
25.
26.

27.
28.

no. 4, pp. 557-565, 2011.M. Kowshik, S. Ashtaputre, S. Kharrazi, et al., "Extracellular synthesis of silver
nanoparticles by a silver-tolerant yeast strain MKY3," Nanotechnology, vol. 14, no. |, pp. 95-100, 2003.

M. N. Nadagouda and R. S. Varma, "Green and controlled synthesis of gold and platinum nanomaterials using vitamin B2:

density-assisted self-assembly of nanospheres, wires, and rods," Green Chemistry, vol. 8, no. 6, pp. 516-518, 2006.

T. Hyeon, “Chemical synthesis of magnetic nanoparticles,” Chemical Communications, vol. 9, no. 8, pp. 927-934, 2003.

R. Karmhag, T. Tesfamichael, E. W ackelg’ard, G. A. Niklasson, and M. Nygren, “Oxidation kinetics of nickel
particles: comparison between free particles and particles in an oxide matrix,” Solar Energy, vol. 68, no. 4, pp.
329-333, 2000.

A. A.Mariam, M. Kashif, S. Arokiyaraj, et al,, "Bio-synthesis of NiO and Ni nanoparticles and their characterization," Digest

Journal of Nanomaterials and Biostructures, vol. 9, no. 3, pp.1007-1019, 2014.

A. Saxena, A. Kumar, and S. Mozumdar, “Ni-nanoparticles: an efficient green catalyst for chemo-selective
oxidative coupling of thiols,” Journal of Molecular Catalysis A: Chemical, vol. 269, no. |-2, pp. 35—40, 2007.F. Alonso,
P. Riente, and M. Yus, “Hydrogen-transfer reduction of carbonyl compounds promoted by nickel nanoparticles,”
Tetrahedron, vol. 64, no. 8, pp. 1847—-1852, 2008.

A. Dhakshinamoorthy and K. Pitchumani, “Clay entrapped nickel nanoparticles as efficient and recyclable catalysts
for hydrogenation of olefins,” Tetrahedron Letters, vol. 49, no. | |, pp.1818-1823, 2008.

F. Alonso, P. Riente, and M. Yus, “Wittig-type olefination of alcohols promoted by nickel nanoparticles: synthesis
of polymethoxylated and polyhydroxylatedstilbenes,” European Journal of Organic Chemistry, vol. 2009, no. 34, pp.
6034— 6042, 2009.

F. Alonso, P. Riente, and M. Yus, “Alcohols for the a-alkylation of methyl ketones and indirect aza-Wittig
reaction promoted by nickel nanoparticles," European Journal of Organic Chemistry, vol. 2008, no. 29, pp. 4908—
4914, 2008.

X.-K. Li, W.-. Ji, . Zhao, S.-J. Wang, and C.-T. Au, “Ammonia decomposition over Ru and Ni catalysts supported
on fumed SiO2, MCM-41, and SBA-15,” Journal of Catalysis, vol. 236, no. 2, pp. 181-189, 2005.

Y. Li, B. Zhang, X. Xie, J. Liu, Y. Xu, and W. Shen, “Novel Ni catalysts for methane decomposition to hydrogen
and carbon nanofibers,” Journal of Catalysis, vol. 238, no. 2, pp. 412—424, 2006.

A. Dutta and S. K. Dolui, "Tannic acid assisted one-step synthesis route for stable colloidal dispersion of nickel
nanostructures," Applied Surface Science, vol. 257, no. |5, pp. 6889— 6896, 201 I.

A. K.Mittal, Y. Chisti, and U. C. Banerjee, “Synthesis of metallic nanoparticles using plant extracts,” Biotechnology
Advances, vol. 31, no. 2, pp. 346-356, 2013.

H. Chen, J.Wang, D. Huang, et al.,, "Plant-mediated synthesis of size- controllable Ni nanoparticles with alfalfa
extract," Materials Letters, vol. 122, pp. 166—169, 2014.

S. A. Mamuru, A. S. Bello, and S. B. Hamman, "Annonasquamosa leaf extract as an efficient reducing agent in the
synthesis of chromium and nickelization and antimicrobial study of nickel nanoparticles synthesized from
Dioscorea (Elephant Yam) by green route," International Journal of Science and Research, vol. 4, no. |1, pp. 216—
219, 2015.

F. T. Thema, E. Manikandan, A. Gurib-Fakim, and M. Maaza, "Single-phase BunseniteNiO nanoparticles green
synthesis by Agathosmabetulinanatural extract,” Journal of Alloys and compounds, vol. 657, pp. 655—661, 2016.

M. Ullah, A. Naz, T. Mahmood, M. Siddiq, and A. Bano, “Biochemical synthesis of nickel & cobalt oxide nano-
particles by using biomass waste,” International Journal of Enhanced Research in Science Technology & Engineering, vol.
3, pp- 415—422, 2014.

221



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

SP-44
Molecular Cloning Of Amylase Encoding Gene From Bacillus Subtilis

Dr.Surya.C, Dr.Sathya.R, Nirmaladevi.P, Soniya.A
Dhanalakshmi Srinivasan College of Arts and Science for Women (Autonomous), Perambalur.

Abstract: The study aimed to amplify the amylase coding gene from B. Subtilis & Clone the gene in E.Coli. The amylase-
producing microorganisms were isolated using starch agar media. Isolation of genomic DNA from the Characterized strain. Then
the 5'-CCTACAACATTTGTGC-3 'and TAATCTCGAGTACGTATTTAAAAGTCACGTACS3' primers were used to amplify the
DNA using the following cycle in PCR Method, The amplification reaction of 40 cycles was generated & bands with sizes ranging
from 675 bps & up to 9742 bps. DNA fragment of 2000bps carrying the amylase gene was obtained & it was cloned in PUC 18
plasmid. E.Coli was used as a host to clone the gene.As a result.from the soil sample,the present study deals with the cloning and
expression of amylase gene from Bacillus subtilis to E.coli was expressed to produce more amount of the industrial important
amylase enzyme.

Keywords: B.sutillis, E.Coli, PCR, Genomic DNA,Amylase.

INTRODUCTION

Microorganisms have become increasingly important as a producer of industrial enzymes'. Due to their biochemical diversity and
the ease with whichenzyme concentrations may be increased by environmental and genetic manipulation, attempts are now
being made to replace enzymes, which traditionally have been isolated from complex eukaryotes®>. Starch degrading amylolytic
enzymes are most important in the biotechnology industries with huge applications in food, fermentation, textile, and paper**.
Amylases can be obtained from several sources such as plants, animals, and microbes . These enzymes work either from the
non-reducing end of the chain acting as exo-enzymes producing low molecular weight products (i.e., B-amylase, glucoamylase,
and a-glucosidase) or in the interior of the chain and in a random fashion acting as endo enzymes and producing linear and
branched saccharides with various lengths (i.e., - amylase® Amylases are important enzymes, particularly in the process involving
starch hydrolysis’®. Though they originate from different sources (plants, animals, and microorganisms),in industry, they are
mainly produced from microbes,due to their higher yield and thermostability®'® . Bacillus spp. is considered to be the most
important source of d-amylase and has been used for its production'' . Bacillus strains produce the enzyme in the exponential
phase, whereas some others in the mid stationary phase. Though the pattern of growth and the enzyme profiles of Bacillus spp.
have similarities, the optimized “onditions'*'® . Although purification of many amylases and cloning of their genes have been
reported, amylases from Pseudoalteromonasspecies have not been purified to date, except for Pseudoalteromonas haloplanktis, a
psychrophilic bacterium isolated from Antarctica ( In this, study, we have isolated a marine bacterium producing extracellular a-
amylase from seawater and have identified this strain as a member of Pseudoalteromonas species. Here, we report the cloning and
expression of this 0-amylase gene in Escherichia coli and characterization of the purified recombinant a-amylase.'*'® Cloning  of
genes has been done extensively for the molecular study of proteins, their hyperproduction, and protein engineering. Cloning of
a-amylases has been done for studying their sequence, characteristics, hyperproduction, and expression and for enzyme
engineering .a-Amylase genes from different fungal and bacterial sources have been cloned in appropriate host organisms using
suitable vectors.'®"

MATERIALS AND METHOD

Collection Of Sample
The samples were collected from different locations. Soil received from the waste of the sago industry to isolate the amylase-
producing microorganisms.

Isolation Of Microorganism From Sample

lg of soil sample was weighed and suspended in 10ml of sterile water and then diluted using the serial dilution method. A
diluted sample was spread on the Starch agar plate containing 2% Soluble Starch, 0.3% Beef extract, 0.5% Peptone, and 1.5%
Agar. Incubation was kept at 37 °C for 48 hrs.

Morphological Identification
Gram staining was preferred to know whether the isolated colony was Gram-positive or Gram-negative. Morphology was
observed under a light microscope.

Gram Staining

A Clean glass slide was taken and a bacterial smear was made and heat-fixed. The Smear was then flooded with the crystal violet
stain and kept for | minute and washed with the tap water by holding the slide parallel to the direction of the running
water.The Slide was then flooded with Gram’s iodine to fix the primary stain and kept for | minute and washed with tap
water.The smear was flooded with alcohol, the decolorizing agent for 30 seconds, and washed with tap water and Counter Stain
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safranin was added , the slide was left undisturbed for | minute. This was then washed in tap water and allowed to air dry.The
Stained smear was taken then viewed under an oil immersion microscope.

Biochemical Test Indole Production From Tryptophan

Prepare tryptone broth and inoculate it with bacterial culture.Incubate the culture at 37°C for 48 hours.Add 0.5ml of the Kovac’s
reagent after the bacteria growth.After 2 minutes a red color band appears at the junction of medium and regent as in the case
of E.Coli on the other hand, indole is diffused above the medium, and the paper strip turned pink if the strip is already
impregnated with oxalic acid.

Methyl Red (Mr) Test

Methyl redVoges Pruskauer broth is prepared and sterilized at 121°C for |15 mins.The tubes are inoculated with test cultures and
incubated at 37 °C for 48 hrs.After incubation, 5-6 drops of methyl red indicator are added and thoroughly nixed.This methyl red
is an acid-base indicator. It is used only below pH 4.2.

IsOlation Of Genomic Dna

About 2 ml of sample was taken and centrifuged at 10,000 rpm for 10 minutes.To this | ml of lysis buffer was added and
incubated at room temperature for 5 min.The Eppendorf tubes were centrifuged at 10,000 rpm for 10 mins to lyse the
cells.About 750ul of supernatant was collected and add phenol: chloroform: Isoamyl alcohol in the ratio of 500: 480: 20 ul and
incubated in ice for 5 mins.The Eppendorf tubes were centrifuged at 10, 000 rpm for |0 mins.The aqueous layer was collected in
a separate Eppendorf tube and an equal volume of ice-cold ethanol was added and then incubate in ice for 5 mins.The
supernatant was discarded and the pellet (DNA) was dissolved in 50 ul TE buffer.

Polymerase Chain Reaction

The solutions were gently vortexed and briefly centrifuged after thawing. All the contents were added in a thin-walled PCR tube.

S. No Reagent Mixture Quantity for 15ul reaction
. Template DNA 4ul
2. Tag DNA polymerase I.5ul
3. dNTPs mix 1.5ul
4. Forward primer 3ul
5. Reverse primer 3ul
6. 10x Assay buffer lul
7. Nuclease free water lul

The total volume was made up to 25ul using sterile nuclease-free water. The sample was vortexed and centrifuged to collect all
drops from the walls of the tube. The sample was placed in a thermocycler and started the PCR. The steps were repeated for
40 cycles and the final extension lasted for 4 mins. The amplified expected PCR product was checked by 1.5%. Agar uses gel
electrophoresis with a 1kb ladder.

Determination Of Molecular Weight Of Amplified Fragments

The image of the gel was transferred to appropriate software in defined formation.

The molecular weight differentiation between the simplified bands was analyzed using non — linear dynamics software.
The dendrograms were constructed by the UPGMA method according to the dice co-efficient method.

RESULTS

Collection Of Samples
The samples were collected from urban areas receiving sago factory waste.

Isolation Of Amylolytic Bacteria

The collected samples were serially diluted for the reduction of bacterial cells and the least dilution of 0.1 ml was pipette out and
spread over the starch enrichment agar media. Fine growth was observed and a few colonies were produced zones. This
confirms that the zones forming isolates were amylase-producing microorganisms.Figure-2.
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Figure.l — Screening of amylase producing microorganism

Identification Of Bacteria
The selected colonies from the enrichment media were identified by morphological and biochemical characterization by

standard procedure The results of biochemical characteristics were given (Table: | and Figure:3 ) and the bacteria was identified
as Bacillus subtilis.

Morphological and biochemical characterization of microorganism

Tests Organism |
Gram Staining + ve Rod
Indole test -

MR test +

Isolation Of Genomic Dna
Genomic DNA was isolated by the buffer lysis method. The presence of DNA was confirmed by Agarose gel electrophoresis.

Orange-colored bands were observed under a UV transilluminator and confirms the presence of DNA.

Amplification Of Dna
Amplification were performed in 15_ reaction mixture consisting of forward and reverse primer 5'-

AAGAATTCGGCACCTACAACATTTGTGC-3 and 5TAATCTCGAGTACGTATTTAAAAGTCACGTAC-3").The amplified
products were resolved by electrophoresis in 1% agarose gel.The gel was visualized under a UV transilluminator and the banding
patterns were photographed over the UV transilluminator and shown in (Figure-4).The amplification reaction of 40 cycles was
generated and bands with sizes ranging from 675bps and up to 9742 bps.The PCR product was purified by modified

electroelution®

Production And Purification Of Recombinant Amylase
The recombinant strain was inoculated in a production broth and incubated at 37°c for 24 hrs. The amount of enzyme produced

was determined by quantitative estimation The media was centrifuged and the enzyme present in the supernatant was collected
in a fresh tube. It was, further purified by the ammonium sulfate salt precipitation method and it was characterized by SDS-PAGE

(Figure-6).
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Figure. 6 — SDS - PAGE for characterization of amylase enzyme

Although nucleotide sequenc4es of the amylase gene from Pseudomonas haloplanktis(AA0762321), Pseudomonas Atlantica
Té6c(YP_662421),and Pseudomonas Tunicata D2(ZP_01134110) were deposited in the GenBank database except for amylase
from Pseudomonas haloplanktis(Feller G and Gerday C,2003). It is known that because of the complex gene regulatory and
secretion mechanisms, overproduction of extracellular enzymes as active enzymes in heterologous hosts like Escherichia coli is

difficult (Baneyx F, 1999).

DISCUSSION
The starch degrading microorganisms were isolated from the soil sample collected from the areas receiving sago factory waste'®
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The organism was identified by morphological and biochemical characterization.The pure culture of isolation was made in
nutrient agar and the genomic DNA was isolated from the starch degrader'®. The isolated genetic material was confirmed by
agarose gel electrophoresis.The specific gene code for the enzyme was amplified using specific primers and their amplifications
were confirmed by the agarose gel electrophoresis. The 2000bps molecular weight fragment was eluted from the gel and the
fragment was inserted into the toPUC8 plasmid?®. The plasmid was ligated with amylase enzyme and the recombinant plasmid
was transformed to Escherichia Coli strains expression of the cloned gene was screened using starch enrichment agar diffusion
method by degradation of turbid starch emulsion. The recombinant protein was characterized with SDSPAGE.

CONCLUSION

The microbial amylase enzyme has received much attention because of its potential use in a variety of biotechnological
applications. So,in conclusion, the present study deals with the cloning and expression of the amylase gene from Bacillus subtilis
to Escherichia coli was successfully expressed to produce more amount of industrially important enzymes.
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Abstract: Naturally-colored silk has natural luster, a soft texture, and avoids the use of chemical dyeing. It has become one of
the most important aspects of sericulture development and offers considerable market and developmental potential. Mulberry
leaves are the main food source for silkworms, which means that they are also the main source of the pigments that determine
cocoon color .The study examined the role of carotenoid-like binding protein (CBP) in hemelymph pigmentation on B.mori.
Bombyxmori (B. mori) larvae to induced to feed the pigment coated leave and effect of feed compared with untreated control.
Initially pigment producing Serratiamarcescens was isolated from rhizosphere soil and characterized. Optimum pigment
production was noted on lactose and starch. No variation or influence of nitrogen sources found. The results showed that there
were generally pigmented silk gland and was found in the blood of silkworm tested. The method used to detect visible pigments
reported here could be used to breed new colors of cocoons and to develop and utilize the pigments found in mulberry. The
results suggest that the extracted pigment that selectively absorbed by heme lymph proteins and influence the protein profile.
further studies on silk gland is much needed for dying of silk with natural pigment.

Keywords: Mulberry leaves, silkworms, cocoons, Hemelymph proteins
INTRODUTION

Textiles and their end products constitute the world’s second largest industry, only ranking below food products. Textile
production involves several wet processes that include scouring, bleaching, dyeing, and finishing of textile fibers. Because the
largest use of textiles is in the retail apparel market, most textile fibers (both natural and synthetic) undergo a dyeing process to
obtain colored fabric. Dyeing is the application of color, mostly with aqueous solutions of synthetic organic dyes, to fiber, yarn,
or fabric. Despite a century of process improvements, dyeing remains one of the most polluting chemical processes because it
produces large volumes of toxic wastewater as a byproduct. Hence, new “green” dyeing methods have to be developed to solve
this enormous problem. Among natural fabrics, silk has been used as a textile fabric for thousands of years. Silk is a fine, smooth,
lustrous fiber produced by a variety of insects, moths, and worms. Silk fiber consists of two proteins: sericin and fibroin. Sericin
forms the outer protective coat, while fibroin is the main structural protein. Sericin is hydrophilic in nature and can be easily
removed by boiling the silk in alkaline solution. This process is called degumming. The fibroin protein gives the silk its
characteristic luster and feel. The fibroin molecule is amphiphillic in nature; it consists of alternating hydrophilic and hydrophobic
domains. Silk used in textile applications is produced in variety of qualities, which include raw silk or undegummed silk (sericin
and fibroin) and either partially or fully degummed silk (only fibroin). Treating mulberry leaves with specific dyes with known
concentration and feeding silkworm larvae has been reported for obtaining naturally colored silk '. Color is one of the
qualitative parameter for silk filament. Giving the color to silk after reeling the cocoons is exclusively mechanical. It is creating
environmental troublesome situations. Artificial silk coloring is affecting the natural and original quality of water. Toxic materials
are released in the natural water bodies through the process of coloring the silk filament. Moreover, use of water in large
quantity for the purpose to give color to silk is not affordable for existing environmental situations. The literature on technology
of coloring the silk and recommended some eco-friendly alternatives. Artificial coloring the silk, unique parameter is labeling the
sericulture industry as most polluting industry. It requires establishing environmentally protected silk coloring technology. Silk is
a fine continuous protein fiber produced by spiders or insect larvae. Spiders spin threads of silk to make cocoons for their eggs
and webs to catch prey, and such silks have been admired for their extraordinary mechanical properties since ancient times. A
key factor that makes silk fabrics popular in China and throughout the world is their lustrousness, which is due to their special
mesoscopic structure and reflective properties. Silk fabrics hold color well, and the Chinese characters (deep red), (red), and
(green), which incorporate the character (silk), refer to the colors of silk.

MATERIALS AND METHOD

Isolation of Strain

Microorganism from onion root surface adhered soil (rhizoplane) was collected and serially diluted. 107 was plated on modified
nutrient agar plate and medium composition was comprised off the following: Yeast extract 3.0 g; peptone Nacl 5 g; 10.0g;
Glucose 4.0 g; Agar 20.0 g; Distilled water 1.0 L; pH 7.2—7.4. After incubation colony morphology were recorded and screened
for inulinase production

Biochemical Identification of Clinical Isolates
Isolated colonies were subjected to microscopy (Gram’s staining) and biochemical test such as Indole Test, Methyl Red
Test,VogusProskauer Test ,Citrate Utilization Test,Catalasetest,Oxidase test for further identification of the pathogens.

Effect of substrate on pigment production

Five g of substrate barley was taken in 50 mL flask and mixed with a known quantity of distilled water to adjust the moisture at
56% (pH 6.5). The flak were enriched with 10 ML OF 1% of peptone, yeast extract, NB, ammonium sulphate then autoclaved at
121°C for |5 min, cooled, inoculated with | mL of culture of bacterium and incubated at 37°C for 48h.pigment were extracted

226



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

from | g of sample with 25 ml methanol and centrifuge at 10,000 rpm. OD values were recorded and yield was calculated OD x
(dilution factor) x (total volume of pigment) / Weight of substrate.

Purification and characterization of pigment
Extracted pigment purified with silica column with methanol solvent and detected by TLC using acetone and methanol as mobile
phase. The nature of pigment such as presence of protein backbone and amino acid were detected by ninhydrin test.

Feed efficiency

Two group of 3™instarB.mori with known average weight (9.2 g) was fed with mulberry leaves freshly. feed 3 times
approximately 0.8g per day. Test leaves coated with pigment | mL per dayand Control treated with fresh leaf at same quantity.
Treatment carried out for 14 days and end of 14™ day hemlymph was collected and total protein was measured. The
characteristics of protein changes was analysed by SDS PAGE and compared with control and marker.

RESULTS AND DISCUSSION

Isolation of pigment producing bacteria

Bacterial colonies on Agar plates showed 28 X107 CFU (colony forming unit)/g of soil. Mostly (26 colonies) of the colonies were
formed after 24 h and two were developed after 48 h. based on colony morphology (table |) clolnies were designated as onion
Root soil bacteria 1-5 (OS1-5). The organism selected under study was Pinkish orange pigmented bacterium which is gram
negative, rod, KOH positive, catalyst positive, oxidase negative identified as Serratiamarcescens .The pigment from isolate grown
on selected 4carbon and two nitrogen was extracted by solvent extraction. The coloured crude supernatant was collected
(plate 2) and the process was repeated until the pellet turned white and purified with column. The yield of pigment on
extracellularly was given in table 2. Lactose incombined with peptone(80U) and yeast (78U) gaave maximum pigment yield
followed by starch (60 and 58 U). Othercarbon sources found to be ineffective. The data indicates carbon plays critical role on
pigment production. The crude pigment extract reveals presence of protein and amino acid (plate 3). TLC analysis of pure
pigments reveals presence of one fraction found to be aminoacidHistidine based on its Rf value 0.12 (plate 3b). Peptone was
used as nitrogen source when used with glycerol and gave the highest production of predigiosin which was similarly observed
with 2 other inorganic nitrogen sources didn’t support prodigiosin production and that was in accordance with * where sodium
nitrate, ammonium sulfate, and potassium nitrate medium didn’t support production of predigiosin.

Table |I. Biochemical characteristic of bacterial isolate

TEST RESULT
Grams stain - rod
Oxidase Negative
Catalase Positive
Ninhydrin test Positive

CuSo4 test Positive

Plate 1. Isolation Of pigment Producing Bactria

Table 2 Fermentation and pigment quantification

S.No | Sample Units Of Yield
I. | Glucose +peptone 12
2. | Glucose +yeast 08
3. | Lactose +peptone 80
4. | Lactose +yeast extract
78
5. | Sucrose +peptone 18
6. | Sucrose tyeast extract 22
7. | Starch +peptone 60
8. | Starch + yeast extract 58
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Plate 3. Detection of amino acid and protein on pigment

Effect of pigment on B.mori

Treatment of B. Mori with 10 number of 3™ instar larvae was taken for feed efficiency test(plate 4). The feed efficiency of
encapsulated feed tested for 15 days by feeding 0.8g of feed 3 time per day. Control fed with fresh leaves at same condition.
Weight of B. Mori taken at the end of experiment and found to gained 5% greater than control. The test have average mean
weight 16.8 increased from 9.2g. Similarly control gained 12.8 g . The protein profile of hemelymph of control and test
wasstudied and it was found entrapment of pigment on heme lymph (plate 5) where as control its clear. The concentration of
protein on treated is 6.4mg/mL and 3.4mg/mL in control(fig I). The protein profile shows variation in bands on test have7 bands
comparative with molecular weight of 20, 15,12,10,8,52 Da. In control only5different bands were observed with known
molecular weight of 20, 15, 12, 10, 8(plate 6)

6.423222221

3422322221

M Seriesl
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Figure |. Concentration Of Total Protein
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Plate 6.Total protein and SDS PAGE

Silver nanoparticles (Ag-NPs) are known as a noble metal, and owing to their exclusive properties, their use is widespread in
consumer products and they are mostly incorporated into food packaging and food contact products®. Silkworms, Bombyxmori,
are a promising model animal in health safety and environmental pollution®.Bombyxbatryticatus is a well-known animal in
traditional Chinese medicine® . Silkworm pupae is the main by-product of the sericulture industry with an interesting nutritional
profile, especially in terms of proteins™Silkworm Bombyxmori, pigment mutants with diverse body colors have been maintained
throughout domestication for about 5000 years®. The thermoprotective mechanisms of insects remain largely unknown’. The
exists an increasing need to produce useful proteins in recombinant technologies '®.Bombyxmori nuclear polyhedrosis virus
(BmNPV) is the most damaging virus for the production of silkworm cocoons''.The storage proteins are haemolymph-specific
proteins in insects, mainly synthesized in the fat body, released into the haemolymph, and then selectively reabsorbed by the fat
body before pupation'?. The d-3-phosphoglycerate dehydrogenase (PHGDH) is a key enzyme involved in the synthesis of I-
serine'. The |-Deoxynojirimycin (DNJ)) is the most abundant poly-hydroxylated alkaloid in the latex of mulberry leaves and it
protects mulberry from insect predation'*.The silkworm infection model has the potential to replace conventional animal
models for evaluation of the efficacy and toxicity of investigational antifungal agents'®. The organophosphate pesticides are widely
applied worldwide for agricultural purposes, and their exposures often result in adverse effects on Bombyxmori'é. The
silkworms are economically important insects because of the value of their silk'’. The olfaction plays an essential role in feeding
and information exchange in insects'®. The insect midgut secretes a semi-permeable, acellularperitrophic membrane (PM) that
maintains intestinal structure, promotes digestion, and protects the midgut from food particles and pathogenic
microorganisms'?.The juvenile hormone (JH) plays important roles in the control of many biological processes in insects, such
as development, reproduction, and polyphenism 2°. On this study used the larval tissues and colored cocoons of silkworms,
Bombyxmori L. (Lepidoptera: Bombycidae), that were fed leaves of cultivated mulberry, Husang 32, as experimental material "
An entomopathogenic bacterial strain SCQI was isolated from silkworm (Bombyxmori) and identified as Serratiamarcescens via
16S rRNA gene analysis 22.
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Abstract: Recent advances in nanoscience and nanotechnology radically changed the way we diagnose, treat, and prevent
various diseases in all aspects of human life. Silver nanoparticles (AgNPs) are one of the most vital and fascinating nanomaterials
among several metallic nanoparticles that are involved in biomedical applications. AgNPs play an important role in nanoscience
and nanotechnology, particularly in nanomedicine. Although several noble metals have been used for various purposes, AgNPs
have been focused on potential applications in cancer diagnosis and therapy.The current study concerned with the synthesis of
silver nanoparticles from leaf extract of Sansevieriatrifasciata. Thus it is important to characterize different types of medicinal
plants for their antioxidant and antimicrobial potential.

Keyword: Nanoparticle, Sansevieriatrifasciata, AgNP, Cancer, Nanotechnology, Diagnosis.
INTRODUCTION

Nanotechnology is mainly concerned with the synthesis of nanoparticles of variable sizes, nanoparticles'. The methods are quite
expensive and potentially dangerous to the environment. The use of biological organisms such as microorganisms, plant extract,
or plant biomass could be an alternative to chemical and physical methods for the production of nanoparticles in an eco-friendly
manner? . Silver nanoparticles (AgNPs) have been proven to possess immense importance and have been extensively studied.
AgNPs find use in several applications such as electrical conducting, catalytic, sensing, optical, and antimicrobial properties®*. In
the last some years, there has been an upsurge in studying AgNPs on account of their inherent antimicrobial efficacy. They are
also being seen as future-generation therapeutic agents against several drug-resistant microbes. Physicochemical methods for
synthesizing AgNPs thus, pose problems due to the use of toxic solvents, high energy consumption, and generation of by-
products®®. Accordingly, there is an urgent need to develop environment-friendly procedures for synthesizing AgNPs’. Plant
extracts have shown large prospects in AgNPs synthesis . Leaf extract is a good antioxidant and the compound obtained from
has been identified as a flavonol compound and named 'Kaempferol' . Sansevieriatrifasciatais categorized under the family
Fabaceae, apantropical ornamental shrub, 2-3m high, widely distributed in tropical countries, stretching from Tropical America
to India, Fiji, Indonesia, Malaysia, and Africa®’. SansevieriatrifasciatalLinn (Fabaceae) is an ornamental shrub, which grows well in
forest areas of West Africa. It is locally used in Nigeria in the treatment of several infections which include ringworm, parasitic
skin diseases'®. Many of the plant materials used in traditional medicine are readily available in rural areas at relatively cheaper
than modern medicine. Thus it is important to characterize different types of medicinal plants for their antioxidant and
antimicrobial potential'''* .

Air-Purifying Plant: Sansevieriatrifasciata is in NASA's list of air-purifying plants, improving indoor
MATERIALS AND METHODS
Collection Of Plant Material And Preparation Of Extracts

Matured leaves of Sansevieriatrifasciatawere collected from the local field of AalavanthanNallur, Kuzhumani road, Trichy, India.
The leaves were shade dried, ground into a coarse powder. The powder was first defatted with Acetone and then extracted
with ethanol which is further evaporated to dryness to obtain thealcoholic extract. The aqueous extract was obtained by
maceration for 24 hrs

Aqueous Extraction

100g of coarse powder of leaves of Sansevieriatrifasciatawas taken and dissolved in 300ml of sterile distilled water. It is allowed to
stand for 3 days with intermittent shaking. Then the extracts were filtered through a three-layered muslin cloth and condensed
into solid form at 40° C using a hot air oven. The extracts were weighed to find out the extracted value and stored in a sterile
container for further use.

Alcohol Extraction

100g of coarse powder of leaves of Sansevieriatrifasciatawas taken and dissolved in 300ml of alcohol. It is allowed to stand for 3
days at 37°C under occasional shaking. Then the extracts were filtered through a three-layered muslin cloth and condensed into
solid form at 400 C using a hot air oven. The extracts were weighed to find out the extracted value and stored in a sterile
container for further use.

Phytochemical Test
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Alkaloids
To 2 ml of extract was measured in a test tube to which picric acid solution was added. An orange coloration indicated the
presence of alkaloids.

Anthraquinone
To | ml of methanolic extract, 2 ml of 5% KOH was added. Then the solution was filtered. A color change was observed. The
pink color shows the presence of anthraquinones.

Coumarin
To | ml of extract, | ml of concentrated sulphuric acid was added and was allowed to stand for some time to develop color.
The development of red color shows the presence of quinine.

Flavonoids
To 5 ml of methanolic extract, | ml of 10% NaOH solution was added. From the side of the beaker, 2 drops of concentrated
HClwere added. Yellow color turning colorless is an indication of the presence of flavonoids.

Glycosides
To 25ml of dilute sulphuric acid was added to 5ml extract in a test tube and boiled for |5 minutes, cooled and neutralized with
10% NaOH, then 5ml of Fehling solution added. Glycosides are indicated by a brick-red precipitate.

Phenol
To | ml of extract and a few drops of alcohol and ferric chloride solution was added and allowed for a few minutes. The
development of yellow color shows the presence of phenol.

Saponins

Saponins were detected using the froth test. Ig of the sample was weighed into a conical flask in which 10ml of sterile distilled
water was added and boiled for 5 minutes. The mixture was filtered and 2.5 ml of the filtrate was added to 10ml of sterile
distilled water in a test tube. The test tube was stoppered and shaken vigorously for about 30 seconds. It was then allowed to
stand for half an hour. Honeycomb froth indicated the presence of saponins.

Steroids
The powder was dissolved in two ml of chloroform in a dry test tube. 10 drops of acetic anhydride and two drops of
concentrated sulphuric acid were added. The solution becomes red, then blue, and finely bluish indicated the presence of
steroids.

Tannins
To a portion of the extract diluted with water, 3-4 drops of 10% ferric chloride solution are added. The blue color is observed
for Gallic tannins and the green color indicates catecholic tannins.

Terpenoids
Four milligrams of extract were treated with 0.5 ml of acetic anhydride and 0.5 ml of chloroform. Then a concentrated solution
of sulphuric acid was added slowly and a redviolet color was observed for terpenoid.

Preparation Of Silver Nit-Rate Solution
Commercially purchased silver nitrate (molecular weight-169.87) was used to prepare ImM concentrations. appropriate
amount of silver nitrate was weighed and dissolved in distilled water.

Preparation Of Silver Nanoparticles

To 750 ml of each millimolar concentration of silver nitrate, 7.5 ml of the flower extract homogenate was added, respectively
into a clean conical flask. The conical flasks were then exposed to the sunlight (while being continuously shaken) for the
synthesis of the nanoparticles to begin. The colors of the mixture turn from green to brown when exposed to sunlight and once
it turns colorless the particles were settled at the bottom of the flasks. The particles were then centrifuged (highspeed
centrifuge) and the supernatant was removed. To the particles now settled at the bottom of the centrifuge tubes, about Iml
acetone was added for the removal of the moisture content from the nanoparticles. The nanoparticle suspension was
transferred to a watch glass, air dried, collected, weighed, and stored in a sterile container.

Uv-Vis Spectra Analysis

The bioreduction of Ag* ions in solutions was monitored by measuring the UV-VIS spectrum of the reaction medium. The UV-
VIS spectral analysis of the sample was done by using U-3200 Hitachi spectrophotometer at room temperature operated at a
resolution of | nm between 200 and 800 nm ranges.

RESULTS

Table-I: Preliminary Phytochemical Screening Of Sansevieria Trifasciat

| S.No | Test | Aqueous | Ethanol |
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I Alkaloids + +
2 Anthaquinone | - -
3 Coumarin + +
4 Flavonoids - +
5 Glycosides - +
6 Phenols + +
7 Saponin + +
8 Steroids - +
9 Tannins + +
10 Terpenoids - -

Table 3: Indication Of Color Change In The Synthesis Of Silver Nanoparticle (Snps)

Plant leaf extract+AgNo3 | Color change pH change . . .
S.No | Scientific name Before After | Before | After Color intensity | Time | Resul¢
Lo . Light yellow | Brown | 4.0 4.60 +++ 20 min | Positive
| Sansevieriatrifasciata

Note: +++: Dark brown

Confirmation And Characterization Of Phyto Silver Nanoparticles (Snps) Synthesis:
Visual Observation:

In the present study, SNPs were synthesized by using leaf extract of Sansevieriatrifasciatarapidly within 20 min of incubation
period and yellowish-brown color was developed by addition of Silver Nitrate. The time duration of change in color and
thickness of the color varies from plant to plant. The time is taken for the reaction mixture to change color and the pH was
changed from 4.0 to 4.60.

Fig 2: Uv-Vis Analysis Of Sansevieria Trifasciata

Absorbance(AL))

200 300 400 500 600 700 300 900 1000 1100

Wavelength (nm)

Table: 2uv-Vis Analysis Of Sansevieria Trifasciata

S.NO | WavelLength | Absorbance
I 276.15 1.7600
2 570.20 0.2963
3 735.40 0.2896
4 756.55 0.2901
5 901.15 0.2892

UV- VIS SPECTROSCOPY

The reduction of silver metal ions to silver nanoparticles was preliminarily analyzed using UV-Vis Spectrophotometer between
300-700nm (Table 2 and fig 1). This analysis showed an absorbance peak at 420 nm which was specific for Ag nanoparticles. UV—
visible spectroscopy is an important technique to determine the formation and stability of metal.Nanoparticle in aqueous
solution. The reaction mixture changes the color by adding various concentrations of -metal ions. These color changes arise
because of the excitation of surface plasmon vibrations in the silver Nanoparticle. It shows yellowish to dark brown. The dark
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brown color of silver colloid is accepted to surface plasmon resonance (SPR) arising due to the group of free conduction
electrons induced by an interacting electromagnetic field. The photosynthesis of silver nanoparticles was confirmed firstly by
visual observation: the yellowish color of petal extracts turned to brown after the addition of AgNO; 10.3 M solution due to
excitation of surface plasmon vibrations indicating the formation of silver nanostructures

DISCUSSION

A large number of medicinal plants and their purified constituents have shown beneficial therapeutic potentials'*'** To promote
the use of medicinal plants as potential sources of antimicrobial compounds, it is important to thoroughly investigate their
composition and activity and thus validate their use'® In the present investigate on, preliminary phytochemical analysis was
carried out in the extracts of Sansevieriatrifasciata. The extracts showed the presence of alkaloids, reducing sugar, coumarin,
tannin, and phenolic compounds'™'® Common human pathogens such as Streptococcus pneumonia, Proteus.spand
Enterobacterspwhich are the causative agents of the respiratory tract and urinary tract infections were selected and assayed for
their susceptibility for green Silver Nano Particle (SNPs) synthesized from Sansevieriatrifasciataleaves extract. The formation of
SNPs was identified in different techniques'®.

CONCLUSION

In conclusion, this green chemistry approach toward the synthesis of AgNPs or SNPs possesses several advantages viz, the easy
process by which this may be scaled up, economic viability, etc. Applications of such eco-friendly nanoparticles in bactericidal,
wound healing, other medical and electronic applications makes this method potentially stimulating for the large-scale synthesis
of nanomaterials?®. The present study included the bio-reduction of silver ions through medicinal plants extracts and testing for
their antimicrobial activity.
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Synthesis and Characterization of Cobalt Oxide Nanoparticles and Evaluation
of I’ S Antibacterial Activity

G.Vanaja, Dr.T.Adinaveen, Dr.A.Priya, R Shanmugapriya
DhanalakshmiSrinivasan College of arts and science for women (Autonomous),Perambalur-621212

Abstract: synthesize cobalt oxide nanoparticles by using fresh leaf extract of Chenopodium Album. Characterize the synthesized
cobalt oxide nanoparticle. Evaluate the in vitro antibacterial activity using synthesized nanoparticle. Literature survey of synthesis
of cobalt oxide nanoparticle using plant extracts. Selection of plant Chenopodium Album.Preparation of fresh leaf
extract.Synthesis of cobalt oxide nanoparticles can be done using fresh leaf extract of selected plants. Characterization was
determined using UV-Visible spectroscopy, FT- IR, SEM, EDX and XRD analysis.

INTRODUCTION

Nanomaterials

The exact definition of nano-materials remained unavailable in the literature until Schmidt provided a clear-cut definition of
nanoscale materials as described below . According to Finke, it is very difficult to classify a material either as a bulk or as a
nanostructured material without precise data of composition, size and phase purity . Now, it is possible to classify any material
into discrete single metal complexes; metal clusters including nanoclusters< 100 A; traditional colloids > 100 A; and bulk meta"*

Transition metal oxides

Transition metal elements are significantly different from the other metal elements in the periodic table due to the fact that their
valence electrons may be present in more than one shell. Therefore, most of them exhibit variable oxidation states. As the
number of transition metal elements is large, they are subdivided into three main groups: the main transition elements (d-block
elements), the lanthanide elements and the actinide elements. Only those elements that have partially filled d shells can be
included into the main transition elements .Sc, Ti, V, Cr, Mn, Fe, Co, Ni and Cu typically form the first or 3d transition series.
Except, Cu and Zn, all the elements have partially filled 3d shells either in ground state of the free atom or in one or more of
their important ions (except Sc). Cu has a completely filled 3d shell in ground state, however a partially filled 3d shell can be
obtained in excited states. Zn, on the other hand, has a complete octet (3d104s2) and no ionization of the 3d shell can be
observed under any circumstance and thus its behavior is different from transition metals**

Nanotechnology

Nanotechnology is a profoundly and popularly used term these days to label a wide variety of research activities around the
world. It is the discovery of properties of materials at nanoscale. Generally, NPs are particles having the size range of 100 nm
and are clusters of atoms. Nanotechnology is expected to play a vital role in various disciplines and is becoming the most
innovative scientific field. Nanotechnology mainly concerns the synthesis of NPs of variable sizes, shapes, chemical compositions
and the potential use for human benefits. Nanotechnology is an exciting and powerful discipline of science and is considered the
most important technological advancement in recent years, due to its new and profitable applications. Industries such as food,
agriculture, electronics, medicine, automotive, information and communication technologies, energy, textile, construction, etc.
have been investing and reorganizing their future in the light of nanotechnological developments®.

Importance of being Nano

NPs are in great demand by the scientific community due to their fascinating properties and for their many technological
applications. This interest halts from the radical property, varies with the particle size and reduces from macro/micro scale to
the nanoscale. An increase in the surface area per unit mass is an effect of reduced dimensions of nanocrystals which alters the
physical and chemical properties of a material. The large fractions of surface atoms and surface energy may influence thermal
stability and catalytic properties of nanomaterials. Owing to high surface area to volume ratio, they have exhibited lower melting
point as well as high mechanical strength due to crystal defects compared to their bulk materials.

EXPERIMENTAL METHODS

Chemicals
All materials were purchased from Nice and Loba chemicals. Solvents that were used during the reactions were of high purity
and used without further purification.

Collection of plant materials
The plant material Chenopodium album was collected from the local places of Trichirappalli area. Freshly collected whole plants
were cast-off for AgONp synthesis.

Preparation of plant extract

The extract solution was equipped by using leaves from the Chenopodium album plant. The leaves of fresh plant that had been
rinsed with deionized water and finely cut into small pieces. Then the plant material was boiled with 100 mL of distilled water at
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100°C, sifted by using whatman No. | filter paper then kept at 4°C for additional experimentation®.

Synthesis of Cobalt oxide nanoparticles

In the preparation of Silver oxide nanoparticles, samples CoCl,.6H,O (0.1g) was first dissolved in enough quantity of deionized
water and mixed with 10mL of Chenopodium album plant extract solution under vigorous stirring with magnetic stirrer at 1000
rpm at room temperature for 3hr. Then Iml of 10% NaOH solution was added to the reaction mixture to adjust the pH of the
reaction mixture. The precipitated solid was filtered and dried. The crude product was maintained at 150°C for 12 hrs inthe
oven. The obtained powder was calcined at 500 °C for 3 hrs and then crushed into fine powder by using pestle mortar®'°

Characterization studies
Silver oxide nanoparticles synthesized by using green chemistry technique were confirmed with the help of UV-Visible
spectrophotometer (Shimadzu) and FT- IR spectrophotometer (Shimadzu) spectrum in the range 4000-400 cm™, Powder XRD,
SEM and EDX examination''.

Antibacterial activity

Antibacterial behavior of the aqueous leaf extract of Chenopodium album (1) Co3O4 NPs (2) was checked against two gram
negative bacteria (Escherichia coli, Pseudomonas aeruginosaalong with two gram positive bacteria Staphylococcus aureus and Bacillus
cereus) that were preserved on the agar slants of the nutrient'®. The antimicrobial behavior was performed as defined by
Institute of Clinical andLaboratory Standards. Bacterial immunity to Co3O4 NPs was tested using an assay to disperse the disks.
Triplicates of the Co3O4 NPs were used in sterile deionized water dilutions of (200, 100, 50, 25, and 12.5). Initially, the isolates
were incubated at 40C for |5min, and then overnight at 370C. Good test outcomes were graded when an inhibition zone was

found across the well after the incubation time then a digital vernier caliper was used to calculate the inhibition zone diameter.'"
13

Minimum inhibitory concentration (MIC) determination

The bacterial isolates, which were used to prepare 0.5 McFarland, were incubated at 370C overnight. A minimum of 10ml tube
nutrient broth medium was equipped and each sample was injected aseptically by Iml of the particular bacterial suspension
(about 108 CFU / mL). Five dilutions of aqueous leaf extract of Chenopodium album (1) Co3;O4 NPs (2) (200,100,50,25 and 12.5)
were prepared in sterile deionized water and a negative control (without Co3;O. NPs) was used. Assessments for each isolate
were performed in triplicates. The inoculated sets were overnight incubated to 370C. The apparent turbidity in each tube was
examined during the incubation time. Of the measured strain the lowest concentration without turbidity is defined as the MIC'".
Tubes showed no turbidity on nutrient agar plates cultivated and incubated overnight at 37°C.

RESULTS AND DISCUSSION

The Chenopodium album plant was collected around Tiruchirappalli and was identified using the Flora of presidency of Madras and
the fresh plant extract plays a key role in zincoxide nanoparticle synthesis'*'* Optical Characterization The reduction of Co**
ions to Co® NPs by aqueous leaf extract of Chenopodium album was visually observed by color variation in the reaction mixture.
The gradual color change in solution from pink to brown. This indicates that the metal chlorides were reduced to form its
respective nanoparticles. UV-Visible analysis of Co3;O4 Nps The UV-visible absorption peak arises from 320-380 nm denoting the
development of Co3;O4 NPs. In our work, two absorption bands in the wavelength ranges of 200—350 and 380-600 nm. As has
been reported in the literature, these bands can be assigned to the O ~ — Co " and O ~ — Co * charge transfer processes,
respectively'é'®,
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Figure | UV - Visible spectra of Co304 nanoparticle. FT-IR Analysis of Co;O4Nps

The FT-IR spectrum noted in the range from 400-4000 cm™'. A wide peak at 3465.93 cm™' agrees to the NH group which
may be appeared as a result of the manifestation of amine moiety. The bands at 2800 - 3000 cm™' signify the existence of the C-
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H functional group of alkanes. The peaks at 1644.01 cm™' showed the incidence of C=O from the PVP moiety. The band at
584.80 cm™! approves the existence of octahedral Co-O vibrations and 509.59 cm™ approves the existence of tetrahedral Co-O
vibrations. FT-IR analysis confirmed the presence of functional groups in the capping agent and also the formation of Co3;O;
NPs. FT-IR spectra of synthesized Co3O4 NPs was represented in Figure 2.
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Figure 2.FT-IR spectra of Co304 nanoparticle.

SEM and Mapping studies Co3;O04 nanoparticle
The investigation Scanning Electron Microscopy (SEM) was performed to govern the size and morphology of the synthesized
Co304 NPs. The SEM image shown in Figure 3 confirmed that the obtained Co3O, NPs were spherically shaped. The synthesized
Co304 NPs were dispersed as distinct particles and monodispersity in nature. SEM mapping studies also confirm the synthesized
nanoparticle was Co3O4. The rose dots correspond to Cobalt atoms and green dots represent Oxygen atoms. Figure 4
represents the SEM mapping studies of Co3;O4Nps'”.

EDX Analysis of Co;04nanoparticle

The synthesized Co3O4 NPs elemental composition was confirmed by EDX examination. The manifestation of zinc and oxygen
peaks in the EDX spectra confirmed that the synthesized material was Co3O4 NPs (Figure 5). The weight percentage of Cobalt
and Oxygen atoms were 35.80 and 64.20 respectively. The further peaks extant in the spectra may be as a result of the

existence of bioorganics or impurities in the solution. The elemental composition of Co3;O4 nanoparticle was represented in
Table 1.

B Map Sum Spectrum

Figure 5.EDX spectra of Co304 nanoparticles.

Table I. Elemental composition of Co304 nanoparticle

Element Atomic Number Weight % Weight %Error
©) 8 44.94 3.50
Co 27 55.06 3.50
Total - 100.00 -

XRD Analysis

The XRD pattern of synthesized Co;O4 NPs was represented in Figure 6. The diffraction peaks at 26 = 31.2°, 37.6°, 38.7°, 44.8°,
55.6° 59.8°, and 66.3° were respectively indexed to (220), (311), (222), (400), (422), (511) and (440) planes of pure face
centered cubic spinel phase structure of Co;O4 NPs. The obtained diffraction peaks were matched with standard Co;O4 NPs. All
the diffraction peaks are in decent agreement with the standard pattern for pure Co3;O4 nanoparticles (JCPDS No. 00-042-1467).
There some impurity peaks observed. The intense peaks indicatesextremely crystalline nature of the formed nanoparticles.
From the observed main diffracted peak, the average crystallise size can be calculated using the Scherer equation,
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(hkl)™ peoso

Where, Dujis the average crystallite size, k is shape constant (0.89), A is the wavelength of the incident x-ray (Cuka source, A =
0.15405 nm), B is the full width half maximum (FWHM), 6 is the incident angle of x-ray. The average crystallite size of the
synthesized Co3O4 nanoparticles was 22.70 nm.
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Figure 6. XRD spectra of Co304 nanoparticles.

In vitro antibacterial activity

The assessment of in vitro antibacterial activity against two Gram-negative bacteria specifically, E. coli, P. aeruginosaand two
Gram-positive bacteria explicitly, S. aureus, B. cereus utilizing standard drug ciprofloxacin. Minimum inhibitory concentration
(MIC) values were evaluated via standard agar method. MIC values of the aqueous leaf extract of Chenopodium album (1) and
synthesized Co3;O4 nanoparticle (2) were presented in Table 3. The synthesized Co3;O4 nanoparticle shows remarkable
antibacterial activity than aqueous leaf extract of Chenopodium album (I). Co3O4 nanoparticle 2 shows higher antibacterial
activity with the MIC value of 23.60 pg/mL than control ciprofloxacin with the MIC value of 25.00 pg/mL in E. coli. Co3O4
nanoparticle 2 shows higher antibacterial activity with the MIC value of 26.56 pg/mL than control ciprofloxacin with the MIC
value of 50.00 pg/mL inB. cereus. Co3;O4 nanoparticle 2 displayed moderate activity in bacterial cultures P. aeruginosaand S.
aureuswith the MIC value of 34 and 28 pg/mL than standard ciprofloxacin. Interestingly, the synthesized Co3O4 nanoparticle (2)
shows remarkable antibacterial activity tha control Ciprofloxacin in both pathogens E. coli and B. cereus respectively.

Table 2. Antibacterial activity of aqueous leaf extract of Chenopodium album (1) and synthesized Co03;0,
nanoparticle (2)

MIC pg/MI
Comp.No. E. coli P. aeruginosa S. aureus B. cereus
| 32.10+ 0.24 40+ 1.23 32+ 0.62 5223+ 1.24
2 23.60% 1.25 34+ 0.21 28+ 1.12 26.56+ 0.56
Ciprofloxacin 25.00+ 0.95 30+ 0.0 20+ 0.0 50.00+ 1.75

a Value were the means of three replicates + SD.
CONCLUSION

In conclusion, the Cobalt oxide nanoparticle was synthesized using fresh leaf extract of Chenopodium album.The synthesized
nanoparticle was characterized and confirmed using UV, FT- IR, XRD and SEM analysis, the results showed that Co3;O4Nps were
synthesized properly.The in vitro antibacterial activity depicts the effective antibacterial activity of Co3;O4Nps.This conclude that
the further studies on Co3;O4Nps helps for the drug development 2°.
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Investigation and Characterization of Copper Oxide Nanoparticle
Using Fresh Leaves of Chenopodium Album
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Abstract: Functional groups present in the CuO NPs crystal were identified in the FT-IR spectral investigation. UV-Visible
spectroscopy of CuO NPs. predicts cut-off wavelength was 278 nm. Synthesize copper oxide nanoparticles by using a fresh leaf
of Chenopodium album. characterization and synthesized copper oxide nanoparticles. Synthesis of the copper-oxide
nanoparticle can be done using fresh leaf extract of the selected plant.

Keywords: Chenopodium album, copper oxide nanoparticles, ZnO NPs, XRD, SEM, and EDX
INTRODUCTION

Nanomaterials are products of at least one size (I-100 nm) in the spectrum of the nanometer scale or whose basic unit is
beyond this spectrum in the threedimensional space'®. In particular, NPs have demonstrated antibacterial broad-spectrum
properties against both Gram-positive and Gram-negative bacteria. For eg, ZnO NPs have been found to inhibit Staphylococcus
aureus, and Ag NPs have antimicrobial activity based on concentration against Escherichia coli and Pseudomonas aeruginosa *'°.
Nevertheless, the precise antibacterial functions of NPs have not been thoroughly described, and opposing symptoms sometimes
arise in the same forms of NPs. NPs' antimicrobial action mechanism is defined as genetically adhering to one of three models:
oxidative stress induction , metal ion release , or non-oxidative mechanisms ''*'3. Simultaneously, all three forms of processes
may occur. Several experiments have indicated that Ag NPs cause neutralization of the bacterial membrane's surface electric
charge and change its penetrability, eventually contributing to bacterial death '*. In addition, reactive oxygen species (ROS)
generation inhibits antioxidant protection mechanisms and induces mechanical harm to the cell membrane. The main processes
influencing the antibacterial effects of NPs are, according to existing research, |) degradation of the bacterial cell membrane; 2)
production of ROS; 3) penetration of the bacterial cell membrane; and 4) activation of intracellular antibacterial effects, including
interactions with DNA and protein.

Bacterial resistance to NPs

Significant in combating drug resistance is the search for new, effective bactericidal materials and NPs have been established as a
promising approach to solving this problem °. In certain situations, however, NPs may also facilitate the evolution of bacterial
resistance '°. We address the positive and negative aspects of the interactions between NPs and drug-resistant bacteria in this
portion.

The effects of NPs on microbial resistance

As a new line of defense against microbial resistance and MDR , increasing numbers of NP variants and NP-based materials have
been utilized.Various types of NPs have different mechanisms to counter microbial resistance. The section "Antibacterial
Mechanisms of NPs" presents various antibacterial mechanisms of NPs according to the metabolic process involved. One of the
agreed associations between nanomaterials and antibacterial activity is as follows: "Nanomaterials are highly promising as
antibacterial complements to antibiotics and are gaining considerable interest as they could fill the gaps where antibiotics
frequently struggle. '® "However, nanomaterials as a strong carrier will supplement and endorse conventional antibiotics' This
section focuses on the distinct features and complementary advantages of using NPs/nanotechnologies as antibacterial agents
compared to traditional antibiotics, which can be summarized as follows: |) overcoming existing antibiotic resistance
mechanisms listed in the section 'Antibacterial activity of NPs' including disruption of bacterial membranes and hindrance of
Supervising the current processes of antibiotic resistance, 2) combatting microbes using multiple mechanisms simultaneously 7,
and 3) acting as good carriers of antibiotics.

MATERIAL AND METHODS

Chemicals
All materials were purchased from Nice and Loba chemicals. Solvents that were used during the reactions were of high purity
and were used without further purification.

Collection of plant materials
The plant material Chenopodium album was collected from the local places of the Ariyalur area. The freshly collected whole plant
was used for the synthesis of copper oxide nanoparticles.

Preparation of plant extract

The extract solution was equipped by using leaves of the Chenopodium album plant. The leaves of the fresh plant had been rinsed
with deionized water and finely cut into small pieces. Then the plant material was boiled with 100 mL of distilled water at 100°C,
filtered by using Whatman No. | filter paper, and stored at 4°C for further experimentation.
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Synthesis of Copper oxide nanoparticles

In the preparation of Copper Oxide nanoparticles, samples Cu(NOj3)2.3H,O (0.1g) was first dissolved in enough quantity of
deionized water and mixed with 10mL of Chenopodium album plant extract solution under vigorous stirring with a magnetic
stirrer at 1000 rpm at room temperature for 3hr. Then Iml of 10% NaOH solution was added to the reaction mixture to adjust
the pH of the reaction mixture. The precipitated solid was filtered and dried. The crude product was maintained at |150°C for
12 hrs in the oven. The obtained powder was calcined at 500 °C for 3 hrs and then crushed into fine powder by using pestle
mortar. '*'®

Characterization studies
Copper oxide nanoparticles synthesized by using green chemistry technique were confirmed with the help of UV-Visible
spectrophotometer (Shimadzu) and FTIR spectrophotometer (Shimadzu) spectrum in the range 4000-400 cm™', Powder XRD,
SEM, and EDX examination.

Antibacterial activity

Antibacterial behavior of the aqueous leaf extract of Chenopodium album (1)

CuO NPs (2) were checked against two gram-negative bacteria (Escherichia coli, Pseudomonas aeruginosa along with two gram-
positive bacteria Staphylococcus aureus and Bacillus cereus) that were preserved on the agar slants of the nutrient. The
antimicrobial behavior was performed as defined by the Institute of Clinical and Laboratory Standards . Bacterial immunity to
CuO NPs was tested using an assay to disperse the disks. Triplicates of the CuO NPs were used in sterile deionized water
dilutions of (200, 100, 50, 25, and 12.5). Initially, the isolates were incubated at 4°C for |5min, and then overnight at 37°C. Good
test outcomes were graded when an inhibition zone was found across the well after the incubation time then a digital vernier
caliper was used to calculate the inhibition zone diameter .

Minimum inhibitory concentration (MIC) determination

The bacterial isolates, which were used to prepare 0.5 McFarland, were incubated at 370C overnight. A minimum of 10ml tube
nutrient broth medium was prepared and each sample was inoculated aseptically with Iml of the respective bacterial suspension
(approximately 108 CFU / mL). Five dilutions of aqueous leaf extract of Chenopodium album (1) CuO NPs (2) (200, 100, 50, 25,
and 12.5) were prepared in sterile deionized water and negative control (without CuO NPs) was used. Tests for each isolate
were performed in triplicates. The inoculated sets were overnight incubated to 37°C. The apparent turbidity in each tube was
examined during the incubation time. Of the measured strain, the lowest concentration without turbidity is defined as the MIC.
Tubes showed no turbidity on nutrient agar plates cultivated and incubated overnight at 37°C.

RESULTS AND DISCUSSION

The Chenopodium album plant was collected around Ariyalur and was identified using the Flora of the presidency of Madras and the
fresh plant extract plays a key role in copper oxide nanoparticle synthesis.

Optical Characterization

The reduction of Cu®* ions to Cu® NPs by aqueous leaf extract of Chenopodium album was visually observed by color variation in
the reaction mixture. The gradual color change in solution from light green to sky blue. This indicates that the metal nitrates
were reduced to form their respective nanoparticles. '*%°

UV-Visible Spectroscopy

The UV-visible absorption peak arising from 300-380 nm denotes the development of CuO NPs. In this study, the extreme
absorption peak seemed at 365 nm directs the individual SPR band for CuO NPs with lesser particle size. Figure | displays UV-
vis spectra of CuO NPs synthesized by greener protocol.
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Fig 2. FT-IR spectra of CuO nanoparticles. Fig. | UV - Visible spectra of CuO nanoparticle.

FT-IR Analysis of metal oxide nanoparticles synthesized by using aqueous leaf extract of Chenopodium album.
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The FT-IR  spectrum noted in the ranges from 400-4000 cm”. A wide peak at
3428.71 cm™ agrees to the O-H group which may be appeared as a result of the manifestation of Hydroxyl moiety 131 . The
bands at 2800 - 3000 cm™ signify the existence of the C-H functional group of alkanes 130 [56]. The peaks (1626.66 cm™)
showed the incidence of carbonyl moiety (C=O) which confirms the leaf extract has enzymes or proteins 129 . The band at
516.34 cm™ approves the existence of Cu-O vibrations 131 . FT-IR analysis confirmed the presence of functional groups in the
capping agent and also the formation of CuO NPs. FT-IR spectra of green synthesized CuO NPs were represented in Figure 2.

SEM and Mapping studies CuO nanoparticle

Scanning Electron Microscopy (SEM) investigation was performed to govern the size and morphology of the green synthesized
CuO NPs by Chenopodium album (aqueous leaf extract). SEM image shown in Figure 3 confirmed that the obtained CuO NPs
were flake-like morphology. The green synthesized CuO NPs were dispersed as distinct particles and monodispersity in nature.
Phytochemicals in Chenopodium album aqueous leaf extract turn as a capping agent which prevents the aggregation of particles
causes monodispersity of CuO NPs. SEM mapping studies also conforms the synthesized nanoparticle was CuO. The blue dots
correspond to the Copper atom and rose dots represent the Oxygen atom. Figure 4 represents the SEM mapping studies of Cu
nanoparticles.
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Fig 3. SEM image of CuO nanoparticle. Fig 4. SEM image mapping of CuO nanoparticle
CONCLUSION

In conclusion, the copper oxide nanoparticle was synthesized using fresh leaf extract of Chenopodium album. The synthesized
nanoparticle was characterized and confirmed using FE-SEM, EDX, and SEM mapping analysis, the results showed that CuO Nps
were synthesized properly. The in-vitro antibacterial assay depicts the effective antibacterial activity of CuO Nps. This concludes
that further studies on CuO Nps help fordrug development.
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Dpph Scavenging Techniques, Soxhlet Extraction Studies On Centella Asiatica
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Abstract: In vitro antioxidant activity of Centellaasiatica (Leaf.) and the impact of extraction solvent polarity on the antioxidant
potential were investigated in the present study. 100% ethanol, 50% ethanol and water were chosen asextraction solvent due to
arithmetic progression of their polarity. Total polyphenol, flavonoid, B-carotene, tannin andvitamin C content of these three
extracts were determined while their antioxidant potentials were assayed by total reducing power assay and 2, 2-diphenyl-1-
picrylhydrazyl (DPPH)-scavenging activity. 50% ethanol extract of C. asiatica containeda significantly higher amount of
polyphenol, flavonoid while moderate amount of carotene andtannin but the lowest amount of vitamin C compared to 100%
ethanol and water extract. All the phytochemicals showed solvent polarity specific extraction patterns. Total reducing power
and DPPH-radical scavenging activity of 50% ethanol extract also were significantly higher when compared to those of the 100%
ethanol and water extracts. Significant variations of antioxidant potentials of C.

Keywords: DPPH, Scavenging Technique Centellaasiatica; extraction;

INTRODUCTION

Centella Asiatic (synonym: Hydrocotyleasiatica L.), belonging to the family of Mackinlayaceae is native to most of the countries
of Asia. Being herbaceous, it contains stems which are long, filiform and prostate with long internodes containing roots, -5
leaves per node which are 50-350cm in radius, reniformed, deeply cordate, long petioles and oval or orbicular in shape, 3-6
small flowers which are purple to white-green in color and are arranged in umbels arising from the axils of the leaves ' It grows
well in both tropical and subtropical countries. It is a popular herb that is either consumed fresh, or processed into tea or juice.
The plant has been claimed to exert various physiological effects and is traditionally used for various ailments including wound
healing, bronchitis, asthma, diabetes, kidney troubles, urethritis, liver complaints, allergy, cancer, diuretic, and hypertension and
to improve mental ability % In ulcer, depression and venomous insufficiency Centella Asiatic is a potent drug **The plant is also
found to improve the general behavior and mental ability of retarded children °. The anti-diabetic property of C. asiatica has
been known to the ancient people of Bangladeshfor centuries that are following Ayurvedic system of medicine. Although the
plant is being long used in our country, a very few chemical and pharmacological studies on the extract of this plant have been
done in Bangladesh till now. The search for the phytochemical bioactive compounds from medicinal plant is always an alternative
means of finding new drugs. Phytochemical screening of C. asiatica will lead to the rationalization of the use of this plant in
various diseases as mentioned and will also lead to the discovery of specific causative compounds which have effective treatment
roles against specific diseases ® Alzheimer’s disease (AD) is a progressive neurodegenerative disorder which has the
characteristic features of memory impairment, cognitive dysfunction, behavior disturbances and deficits in activities of daily living
7. Although the etiology of the disease is still not very clearly known there are two major hypotheses which inadequately explain
the molecular mechanism of AD, namely: the cholinergic hypothesisand the amyloid cascade hypothesis ®The cognitive
dysfunction in AD is supposed to be a result of degeneration of cholinergic neurons in the basal forebrain and associated loss of
cholinergic neurotransmission in cerebral cortex and some other areas °. The enzyme acetylcholinesterase (AChE) and
butyrylcholinesterase (BChE) play an important role in the cholinergic deficit through enhanced degradation of the
neurotransmitter acetylcholine (ACh). So, in most cases to improve neurotransmission and to alleviate cholinergic deficit, the
focus is mainly on acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) '°. According to the amyloid cascade
hypothesis, AD is associated with the accumulation of B-amyloid (A) fibrils and senile plaque in the brain parenchyma. Several
studies have reported that increased oxidative stress has a potential role in the inflammatory processes that eventually lead to
the lipid peroxidation and formation of AR ''. Many studies have shown that increased level of free radicals and reactive oxygen
species induced the degeneration of neurons '*'*'%, Antioxidants can scavenge free radicals and ROS and can also attenuate
inflammation pathways. Hence, antioxidants may be useful in the protection from neurodegeneration in AD. Although in some
previous study '*.The effect of C. asiatica extract on the AR levels in the hippocampus of the AD animal model was observed;no
study has yet been done on its cholinesterase (ChEs) inhibitory effect. Diabetes mellitus is a metabolic disease characterized by
high blood glucose levels due to absolute or relative deficiency of circulatory insulin levels 'é. It has an adverse effect on
carbohydrate, lipid and protein metabolism resulting in chronic hyperglycemia and abnormality of lipid profile. These lead to a
series of secondary complications including polyurea, polyphagia, ketosis, retinopathy as well as cardiovascular disorder '". The
disease is a major degenerative ailment in the world today, affecting al least 15 million people . Currently available therapy for
diabetes includes insulin and various oral hypoglycemic agents such as sulfonylureas, metformin, glucosidase inhibitors,
troglitazone, etc. But these are reported to produce serious adverse side effects such as liver problems, lactic acidosis and
diarrhea In addition they are not suitable for use during pregnancy. Moreover increasedoxidative stress and generation of
excessive free radicals in diabetic patients are thought to be the etiology of chronic diabetic complications . Increased reactive
oxygen species and oxidative stress are observed in type-| and type-2 diabetes mellitus in some studies . Besides, in diabetes
glucose autoxidation, polyol pathway and non-enzymatic glycation of proteins lead to irregular formation of free radical 2°. This
increased free radical generation along with a decreased antioxidantdefense system may damage enzymes, cellular organelles,
lipid peroxidation and further diabetic abnormalities . So, if any medicinal plant can work as a potential antioxidant together with
having anti-diabetic property then it could prevent or reduce diabetic complication more effectively
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MATERIALS AND METHODS

Collection and Identification of plant materials

Fresh leaves of C. asiatica were collected from Savar, Dhaka, Bangladesh in July, 2011 and the plant samples were identified and
authenticated by Bangladesh National Herbarium with accession number DACB 33537. 2.2 Preparation of plant extract leaves
were washed with distilled water without squeezing to remove debris and dust particles, dried at room temperature and
pulverized into a coarse material of about | mm in diameter. Pulverized powdered leaves (1.2 kg)? of the plant were macerated
with 6.0 and 5.0 L of ethanol, respectively at room temperature for |15 days with occasional shaking. The ethanolic extracts of
leaves were collected, filtered by cotton plug followed by whatman filter paper (no. 1) and evaporated to dryness (45°C) under
reduced pressure by a rotary evaporator. The obtained crude extract was stored in a refrigerator at 4°C until time of use. The
percentage yield of the extract was calculated using the formula below:

% yield= (weight of the extract/ weight of plant material) X100

Photochemical Screening For preliminary phytochemical analysis the freshly prepared crude ethanolic extracts of leaves were
tested for the presence or absence of phytoconstituents such as reducing sugar, tannins, flavonoids, saponins, gums, steroids and
alkaloids by using standard phytochemical procedures .

Evaluation of antioxidant activity*®

DPPH radical scavenging activity

The free radical scavenging activities of the ethanolic extracts of leaves of the plant on the stable radical I, |-diphenyl-2-
picrylhydrazyl (DPPH) were estimated by the method of Brand-Williams

Inhibitions were calculated by using the following equation:

% inhibition = [1- (ABSsample / ABScontrol)] x 100 ----- 1)

Where ABScontrol is the absorbance of the control reaction (containing all reagents except the test material) and ABSsample is
the absorbance of the sample material. Then percent inhibitions were plotted against respective concentrations. IC50 values
were calculated as the concentration of each sample required to give 50% DPPH radical scavenging activity from the graph. Tert-
butyl-1- hydroxytoluene (BHT) and Ascorbic acid were used as positive contro'®. The experiment was performed thrice and the
result was expressed as MeantStandard Error of Mean (SEM) in every case.

Superoxide radical scavenging activity :

The super oxide radical scavenging activity was assayed by the nitro blue tetrazolium reduction method which is based on the
capacity of the sample to inhibit blue formazan formation by scavenging the superoxide radicals generated in -sodium carbonate-
EDTA-NBT system. | mL of 50 mM sodium carbonate, 0.4 mL of24 pM nitrobluetetrazolium and 0.2 mL of 0.1 mM EDTA were
taken in a test tube'*'%. Then 100 pL of plant extract (conc. ranging from 1000 pg/mL to 7.513 pg/mL) was added to the test
tube. Reaction was initiated by adding 0.4 mL of | mM hydroxylamine hydrochloride. The reaction mixture was incubated for 5
min at ambient temperature and then the absorbance at 562 nm was measured against an appropriate blank to determine the
quantity of formazan generated'®. The percentage inhibition of superoxide anion generation (I %) was calculated by formula (1).
The experiment was performed and the result was expressed as mean*SEM in every case.

Anti-diabetic study :

Alloxan monohydrate solution of 10 mg/ml was prepared in ice-cold citrate buffer (0.1M); pH of the ice was kept at 4.5 and was
administered to the rats within 5 mins at a dose of 50 mg/kg bodyweight intraperitoneally'?. The fasting blood sugar levels of
each of the rats were checked every day with an autoanalyzer (Glucometer, Bioland G-423 S) glucose kit. After 8 days, animals
with fasting blood sugar levels of 250 mg/dl and above were considered to be diabetic and were used for the study and assigned
into five groups of five rats each. Group | served as the negative control and received tween 80 solutions (solvent used to
dissolve the extract) (10 ml/kg), group lI-IV received the C. asiatica extract at the dose of 250, 500 and 1000 mg/kg respectively
while group V served as the positive control and received the standard reference drug glibenclamide (2 mg/kg) all by gastric
gavage. The blood glucose levels of the rats were measured at 0, I, 2 and 3 h after administration of drug and extracts. Blood
samples were collected by tail snipping the blood glucose measured with an autoanalyzer (Glucometer, Bioland G-423 S)
glucose kit. At the end of the experiment percentage'® .Results were presented as meantStandard Error of Mean (SEM) and the
statistical analysis was done using one way reduction of the glucose levels of the rats at the 3rd hour was calculated using the
formula below:

% reduction in glucose level= {(V0- Vt)/ V0} x100
Where V0= value at zero hour and Vt= value at subsequent hours.

Maceration

Maceration is a technique in which plant materials are soaked in a solvent at a specific temperature and time .The extract from
this method is concentrated using a rotary evaporator to obtain the final solvent-free crude extract. This process softens the
plant cells and eventually releases the bioactive compounds from the cells. The solvent used for maceration is based on the
study objectives. Maceration is a simple extraction method and has broad applicability. However, it has a long extraction time,
high temperature, high mass transfer resistance, low extraction efficiency, and requires a large volume of solvent '’
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In the case of C. asiatica, organic solvents like ethanol, methanol, or a mixture of alcohol and water are typically used. Aqueous
extracts obtained by this technique usually show antioxidant and cytotoxic activity .Maceration has also been used in cosmetics
manufacturing, in which propylene glycol and water are used as solvents, and the leaves and stalks of C. asiatica are extracted for
a few days .In a study by Monton et al. using maceration, the highest amounts of madecassoside, asiaticoside, madecassic acid,
and asiatic acid (0.855%, 0.174%, 0.053%, and 0.025%, respectively) were extracted at optimal conditions of 60 °C and 120 min
extraction time .In a study using cold maceration, Pittella et al. obtained phenolic and flavonoid constituents from C. asiatica.
Maceration of C. asiatica is also able to extract various types of compounds such as triterpenoids, flavonoids, phenolics, saponins,
alkaloids, tannins, and carotenoids, primarily based on the solvents used and period of extraction %°.

0.6

0.4

Concentration (%)

Madecassoside Asiaticoside Madecassic Asiatic acid
acid

Compounds
Figure 2. Triterpenoids found in Centellaasiatica extract using the maceration method of Monton et al.*

Distillation

Distillation is the separation of components at a particular boiling point and condensation. There are two types of distillation
used in extraction: steam distillation that is performed by passing dry steam through the plant material, and water distillation in
which elevated pressure is used with plants whose essential oil is difficult to extract at a higher temperature . Steam distillation
using distilled water and vinegar has been used to extract dry and fresh leaves of C. asiatica. Steam distillation is an efficient
technique for obtaining the best quality of oil, and by employing fresh leaves over dry leaves in extraction, many constituents can
be detected The essential oil of C. asiatica obtained from steam distillation yielded more sesquiterpenoid hydrocarbons; 43
constituents were identified, representing 98.60% of the composition of the oil. On the other hand, water distillation is an
excellent method for extracting caryophyllene and monoterpenoid hydrocarbons from C. asiatica; 54 constituents were
identified, representing 98.29% of the total composition. However, water distillation utilizes a tremendous amount of water
besides consuming a lot of energy and time .A study by Orhanetal.successfully extracted 47 components representing 88.9% of
the essential oil. The dominant compound was a-copaene (22.0%), followed by alloaromadendrene (7.6%), [(3-caryophyllene
(7.1%), a-humulene (6.7%), and B-cubebene (5.9%). Paudel et al.discovered that distillation of 85 g of dry C. asiatica leaves for 4 h
extracted a 0.05% yield of essential oil composed of 33 compounds. The essential oil was rich in sesquiterpene hydrocarbons
(74.1%) and oxygenated sesquiterpenoids (13.0%), the most abundant compounds being B-farnesene (26.5%), a-humulene
(20.9%), B-caryophyllene (13.3%), and falcarinol (8.8%) (Figure 3).
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Figure 3. Compounds obtained from Centellaasiatica using the distillation method
of Paudel et al. 2.3. Soxhlet Extraction

Soxhlet extraction has also been used to obtain the crude extract of C. asiatica, which will be later screened for its antimicrobial
activity. Several organic solvents such as hexane, chloroform, methanol , petroleum ether, acetone and water have been used in
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the extraction for this purpose. Byakodi et al. discovered that the methanolic extract of C. asiatica from the Soxhlet method
contained phenols, tannins, flavonoids, terpenoids, saponin, and alkaloids. Another study by ThamaraiSelvi et al. found that 500 g
of powdered C. asiatica subjected to Soxhlet extraction for 8 h using an ethanol to solid ratio of 1:4 resulted in extracts
containing saponins, terpenoids, alkaloids, and phenols but no steroids, flavonoids, tannins, proteins, carbohydrates, or
glycosides. In a preliminary phytochemical screening of the C. asiatica extract, Jayaprakash and Nagarajan discovered the
existence of alkaloids, saponins, flavonoids, phenols, steroids, tannins, glycosides, triterpenoids, and terpenoids. The extract also
contained 1-8% saponins, 0.1% volatile oils, triterpenic acids (e.g., terminolic acid, brahmic acid, centellic acid, madasiatic acid),
and glycosides (e.g., madasiaticoside, brahminoside, centelloside) . Rahman et al. used 100% ethanol, 50% ethanol, and water as
solvents for Soxhlet extraction to obtain total polyphenols, flavonoids, B-carotene, tannins, and vitamin C from C. asiatica. The
study showed that the 50% ethanol extract of C. asiatica contained a significantly higher amount of polyphenols and flavonoids
while 100% ethanol extracted the highest amount of (-carotene and tannins. On the other hand, the water extract of C.
asiatica contained more vitamin C than the 50 and 100% ethanol extracts
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DISCUSSION

Several methods have been used to extract compounds from C. asiatica. The efficiency of extraction is based on the extraction
method, extraction solvent, and extraction time. The desired compounds extracted also influence the choice of extraction
method aside from cost and availability. Among the applications, the antimicrobial action of C. asiatica has been widely studied,
mostly in extracts obtained conventionally'®. To date, very few microbial species have been tested using C. asiatica extracts
obtained by modern extraction techniques. Thus, more studies are necessary for these extracts to determine their effect on
microorganisms. The modern extraction techniques also seem to be more promising for obtaining antimicrobial compounds in
terms of cost, time, and better efficacy toward certain microbes compared to conventional techniques'®. In particular,
solventless extraction hinders the possible retention of the chemical solvent in the extract.

CONCLUSION
Therefore, the extracts obtained from these modern techniques are worthy as antimicrobial agents. Both in vitro and in vivo

studies have shown that C. asiatica possesses antimicrobial activity, although there have been few in vivo studies due to their
complexity. Nevertheless, the extracts have the potential to be used in the medicinal, cosmeceutical, and food sectors.
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Abstract: M. tuberculosis mainly infects the lungs, which is known as pulmonary tuberculosis, but it can infect other organs also
such as the gastrointestinal tract, central nervous system, lymph nodes, bones, joints, urinary tract, and other sites, which is
known as extrapulmonary tuberculosis. Drug-resistant M. tuberculosis isolates are a serious threat to TB control because only a
few effective drugs are available for the treatment of this disease. Directly observed treatment short course (DOTS) is the main
pillar employed for the control of tuberculosis under the National Tuberculosis Elimination Programme (NTEP) in India.
Treatment of tuberculosis either drug-sensitive or drug-resistant involves drugs that are potentially hepatotoxic and may lead to
drug-induced liver injury (DILI). Research has noticed the inevitability and cyclicity of pandemics during the last two centuries
and highlighted it through smallpox, Tuberculosis, Plague, Influenza, HIV/AIDS, Ebola, and COVID-19. '8

Keywords: M. tuberculosis, Tuberculosis, Plague, Influenza, HIV/AIDS, Ebola, and COVID-19
INTRODUCTION

Tuberculosis (TB) is a major public health problem in the Indian subcontinent. TB is spread from person to person through
droplet infection in the air. Although the most commonly affected organ is the lungs (pulmonary TB), other organs such as the
brain, spine, bones may also get affected by TB bacilli (extra-pulmonary TB) " Mycobacterium tuberculosis is a non-motile, non-
spore-forming; obligate aerobe, acid-fast bacillus. As [tmultiplies more slowly than the majority of bacteria, Mycobacterium
tuberculosis has a slower evolution. Mycolic acids present in the cell wall of Mycobacterium tuberculosis make the cell wall
extremely hydrophobic and enhance resistance to desiccation, disinfectants, and drugs. These unique features of the
Mycobacterial cell wall structure provide the basis for special laboratory considerations when performing direct stains from
specimens, growing organisms in culture, and determining species identification by molecular methods *As M. tuberculosis is a
strictly aerobic bacterium it, therefore, multiplies better in pulmonary tissue (in particular at the apex, where oxygen
concentration is higher) than in the deeper organs. India has the highest burden of tuberculosis accounting for one-fifth of global
TB incidence with 1.9 million new cases occurring every year and 0.87 million being smear-positive infections 3. Tuberculosis is
an important health problem requiring early diagnosis for timely initiation of therapy and control of disease transmission * Drug-
resistant TB has emerged now as a major public health threat. Worldwide in 2019, close to half a million people developed
Rifampicin-resistant TB (RR-TB), of which 78% had multidrug-resistant TB (MDR-TB) *% The three countries with the largest
share of the global burden were India (27%), China (14%), and the Russian Federation (9%). Globally in 2019, 3.4% of new TB
cases and 17.7% of previously treated cases had MDR/RR-TB. The highest proportions (>50% in previously treated cases) were
in countries of the former Soviet Union. Despite the availability of effective anti-tubercular chemotherapy for more than fifty
years and major advances in the biology and epidemiology of Mycobacterium tuberculosis, pulmonary and extrapulmonary
tuberculosis remains the leading cause of mortality and morbidity both in adults and children due to its disease progression and
also because of unwanted toxic side effects of drugs leading to the involvement of the liver, kidney and other parts of the body ’
Treatment for TB can cause reactions such as skin rash, visual and gastrointestinal disturbance, and neurological disorders.
However, the most common side effect is hepatotoxicity which can range from a transient rise in transaminases to acute liver
failure or even death when therapy is not interrupted 2. Treatment of multidrug resistance (MDR) tuberculosis is expensive and
riddled with increased adverse effects. Hepatotoxicity can prolong the duration of iliness and diminish treatment effectiveness by
contributing to non-adherence and treatment failure. This can lead to relapse and even the emergence of drug resistance °.
Limited studies have been done on hepatotoxicity involving MDR- TB patients in India. The present study aimed to screen
subjects with multidrug resistance (MDR) tuberculosis and analyze their liver function to evaluate the prevalence of
hepatotoxicity in Indian patients with MDR tuberculosis.

MATERIAL AND METHODS

The study was carried out at the chest clinic and Department of Biochemistry, Santosh Deemed to be University in
collaboration with the Intermediate Reference Laboratory New Delhi Tuberculosis Centre (NDTBC) New Delhi from
September 2019 to August 2020.Pulmonary Tuberculosis (TB) positive patients aged between 18 and 65 years and on ATT
treatment were recruited for the study. Pediatric / Old age patients, patients with extrapulmonary TB, HIV / AIDS Patients,
HBV/HCV positive patients, transplant recipients, and patients with any previous history of liver disorder were excluded from
the study. A total of 50Drug-resistant TB patients were enrolled in the study following inclusion criteria and were followed up
at 3rd and 06th months. Details of patients in the form of demographic information, clinical history, weight, etc. were recorded
on a pre-defined proforma. The recruited subjects were instructed to provide a sputum sample (3-5ml) as per National
Tuberculosis Elimination program (NTEP) guidelines. 5 ml of whole blood was collected in Plane and EDTA Vials for further
hematological and biochemical examinations. Investigations including Sputum microscopy by Fluorescent Microscopy (FM),
Gene-expert, Line Probe Assay First Line (FL) and Second Line (SL), and Biochemical Test such as Hemoglobin and Liver
Function Tests (Serum Bilirubin, SGOT, SGPT & Alkaline Phosphatase(ALP)) were performed at baseline and follow-up visits.
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RESULTS

Demographic information of the patients
The average age of the study patients was 29.7 years (range: |18 — 58 years). The majority of the patients were in the age group
of 18 — 27 years (56%) followed by 28 — 37 years of age (20%). Among entire patients; 68% were the males (N = 34) and
remaining were the females 32% (N = [6). In the study, the majority (76%) Of the enrolled patients were married (N = 38).
Further, among the study population, the majority of the patients were MDR (60%; N = 30) and the remaining were Rifampicin
resistant and Isoniazid sensitive (40%; N = 20).

Baseline laboratory parameters:

The baseline parameters for the recruited study subjects are given in Table |. At baseline, we observed nearly all (except two)
participants to have normal serum levels. Serum SGOT of 07 participants was elevated at baseline. |3 participants had elevated
serum SGPT at baseline. However, the baseline serum ALP of all participants was elevated.

Table |: Baseline parameters for the recruited study subjects

Parameters Total participants Male Female
(N =50) (N =34) (N=16)
Average (Range) Average (Range) Average (Range)
Weight (Kg) 46.4 49.7 394
(19 - 70) (28 -70) (19 -50)
Hemoglobin (g/dl) 11.45 12.0 10.2
(8.2-15) (9.5-15) (82-11.8)
S.Bilirubin (mg/dl) 0.83 0.7 7.2
(0.3-8.2) 0.3-2) (0.45-8.2)
SGOT (unit/L) 358 324 42.9
(7-29.6) (7-110) (8 —29.6)
SGPT (unit/L) 338 31.8 38
(12-109) (12 - 105) (15-109)
ALP (IU/L) 110.5 102 129
(65—-319) (65 — 145) (73 -319)

Follow-up of laboratory parameters at 3 months:
The laboratory parameters at the 3™-month follow-up for the recruited study subjects are given in Table 2.

Table 2: Laboratory parameters at 3"-month follow-up for the recruited study subjects

Parameters Total participants Male Female

(N =50) (N =34) (N=16)

Average (Range) Average (Range) Average (Range)
Weight (Kg) 47.5 50.3 415

(30-74) (30-74) (30 -50)
Hemoglobin (g/dl) 1.6 12.1 10.6

(82-14.2) (9.8-142) (82-12.8)
S.Bilirubin (mg/dl) 0.7 0.7 0.7

04-1.7) 04-1.7) 0.4-14)
SGOT (unit/L) 428 50.6 26.4

(12 -190) (15-190) (12 -62)
SGPT (unit/L) 38.6 428 298

(14— 146) (18— 146) (14-81)
ALP (1U/L) 122 135 95

(60 — 989) (68 — 989) (60 — 182)

During follow-up after 3 months, all the participants showed an increase in body weight ranging from 30 to 70 Kg. Hemoglobin
was comparable to the baseline values. Serum SGOT of the study population was slightly elevated as compared to the baseline.
Serum SGPT is found to be slightly elevated at the third month of follow-up as compared to baseline. However, serum ALP was
slightly elevated when compared to baseline. 04 male patients had significantly higher serum ALP levels ranging from 175 — 989
IU/L. At 3 months follow up, we observed 10% of the study population to be having Grade 3 and 2 % of the study population to
be having Grade 4 Hepatotoxicity as per the WHO definition. The number of participants having each grade has been
mentioned in Table 3.

Table 3: WHO Adverse Drug-induced hepatotoxicity classification at 3"-month follow-up

WHO  definition  of | Value Number of participants

251



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

hepatotoxicity

Grade | <2.5 times ULN (ALP 51— | 44
125 U/L)

Grade 2 (mild) 2.5-5 times ULN (ALP 126— | 05
250 U/L)

Grade 3 (mOderate) 5-10 times ULN (ALP 251- | 00
500 U/L)

Grade 4 (severe) >10 times ULN (ALP > 500 | Ol
U/L)

Follow-up of laboratory parameters at 6 months

The laboratory parameters at the 6™-month follow-up for the recruited study subjects are given in Table 4. The bodyweight of
all the participants during the 06th month of follow-up revealed continuous improvement ranging from 34 - 72 Kg. Hemoglobin
also markedly improved when compared with the baseline and 03rd follow-up. Serum Bilirubin was comparable with the
baseline and the 3™ monthly follow-up values. There was marked imprOvement in the serum SGOT level of most of the study
population in the 06th month of follow-up. The serum SGPT level of the majority of the study participants was within the
normal range. Noticeable improvement was seen in the serum ALP levels at the 06th month of follow-up.

Table 4: Laboratory parameters at 6™-month follow-up for the recruited study subjects

Total participants Male Female
Parameters (N =50) (N =34) (N=16)
Average (Range) | Average (Range) | Average (Range)
: 48.9 51.7 43
Weight (Kg) (34-72) (34-72) (37-51.4)
) 1.8 12.3 108
Haemoglobin (g/dl) (8.9-15.2) (8.9-15.2) (9.5-12.4)
N 08 0.8 0.8
S.Bilirubin (mg/dl) (04— 1.3) 0.1 - 1.3) (0.4-1.2)
: 426 457 36.2
SGOT (unit/L) (18-91) (20 -91) (18 —88)
. 47.6 51.5 39.2
SGPT (unit/L) (15— 126) (16— 126) (15 -9¢)
119 120 115
ALP (IU/L) (51 —263) (56 — 255) (51 —263)

At 6 months follow up, we observed 28% of the study population to be having Grade 2 and 4% of the study population to be
having Grade 3 and none having Grade 4 Hepatotoxicity as per the WHO definition. The number of participants having each
grade has been mentioned in Table 5.

Table 5: WHO Adverse Drug-induced hepatotoxicity classification at 6"-month follow-up

WHO  definition  of | Value Number of participants
hepatotoxicity
Grade | <2.5 times ULN (ALP 51-125 U/L) 34
Grade 2 (mild) 2.5-5 times ULN (ALP 126-250 U/L) 14
Grade 3 (moderate) 5-10 times ULN (ALP 251-500 U/L) 02
Grade 4 (severe) >10 times ULN (ALP > 500 U/L) 00
DISCUSSION

Tuberculosis is one of the leading infectious causes of death among adults globally, accounting for an estimated |.7 million deaths
each year. MDR-TB has been observed to have increased morbidity and mortality. The treatment of MDR-TB is drug intensive
and involves multiple second-line anti-tuberculosis agents given over 18-24 months '° One of the main concerns about MDR-TB
regimens is their potential to cause adverse effects. The development of hepatotoxicity including hepatitis (hepatocellular
necrosis), cholestasis (impairment of bile flow), and zonal necrosis—is one of the most commonly reported adverse effects
associated with first- and second-line anti-tuberculosis treatment '' Drug-induced liver injury (DILI) secondary to antituberculous
treatment (ATT) is reported in 2-28% of patients '2. The prevalence of DILI is much higher in developing countries owing to
several factors such as acute or chronic liver disease, alcoholism, malnutrition, indiscriminate drug use, advanced TB, and other
coexisting chronic illness. ATT drugs may cause hepatotoxicity ranging from a transient asymptomatic rise in liver enzymes to
acute liver failure. The reported mortality from DILI after the development of jaundice varies from 4% to 12%. It is to be noted
that the frequency of DILI in different countries varies widely from 2% to 39% '* In our study, the majority of the study
population were in the age group of 18 — 47 years which is considered to be an economically productive age group for any of
the country. This is in line with many of the studies which have also found a similar type of observation '*. Rifampicin (RIF) was
introduced in 1972 as an antituberculosis drug and has excellent sterilizing activity. It is a bactericidal drug that kills growing,
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metabolically active bacilli, as well as bacilli in the stationary phase, during which metabolism is reduced. Rifampicin inhibits the
gene transcription of mycobacteria by blocking the DNA-dependent RNA polymerase, which prevents the bacillus from
synthesizing messenger RNA and protein, causing cell death ' On the other hand, Isoniazid (INH) is one of the most effective
and specific antituberculosis drugs and it is introduced in 1952. It has a bactericidal effect on rapidly growing bacilli and has a
limited effect on slow-growing and intermittently growing bacilli. Isoniazid is a prodrug and is activated by the M. tuberculosis
catalase-peroxidase enzyme KatG. The activation of isoniazid produces oxygen-derived free radicals (superoxide, hydrogen
peroxide, and peroxynitrite) and organic free radicals that inhibit the formation of mycolic acids of the bacterial cell wall, causing
DNA damage and, subsequently, the death of the bacillus. INH is only active against growing tubercle bacilli and is not active
against non-replicating bacilli or under anaerobic conditions. Mutations in several genes, including KatG, alpC, and inhA, have all
been associated with isoniazid resistance. When TB bacteria are resistant to at least isoniazid and rifampin, the two most potent
TB drugs,the disease is termed as Multidrug-Resistant tuberculosis. These MDR cases are difficult to treat with an extensive
duration of treatment, more side effects, and a high financial burden to the patient and its family. In this study 60% Of the study
population is MDR and 40% are Rifampicin resistant and Isoniazid sensitive. Our study demonstrates a slight non-significant
elevation in liver enzymatic profile till the third month of follow-up. In our study, none of the known liver markers mentioned
were significantly associated with DILI. This is interesting as many of these markers are independently and significantly associated
with DILI in different studies. The development of DILI during TB treatment is the most common reason leading to interruption
of therapy. However, in a UK based study, the drug-induced liver injury (DILI) expert working group categorically stated that it
may not be appropriate to say that anti-TB drugs are a causative agent for granulomatous hepatitis with raised ALP, but instead
of that, a rising ALP on treatment may indicate a paradoxical reaction rather than true DILI '* The incidence of DILI from TB
treatment was reported from Taiwan at 12% (I 11/926) within a median of 38 days from the initiation of treatment and China at
10.4% (267/2457) within the first 2 months of treatment '¢. Independent risk factors for DILI in these studies came out to be
overweight/ obesity status, high alcohol intake, and HBV co-infection. The use of alcohol and co-infection with HIV or viral
hepatitis is often considered to be a major predisposing risk factor for the development of hepatitis among patients on anti-
tuberculosis treatment '’. However, we in our study, have not included alcoholic, HIV reactive, or HBV/HCV positive patients.
The limited sample size and short follow-up duration are the limitations of our study.

CONCLUSION

The therapeutic approach in DILI is quite demanding. According to the present recommendations, anti-TB drugs should be
suspended until the normalization of liver function '®'?. The American Thoracic Society recommends the initiation of a new
treatment regimen provided that liver enzymes are below twice the upper limit of normal 20. Reintroduction of hepatotoxic
ATT drugs must be balanced carefully with their benefit by thorough supervision and close monitoring of baseline laboratory
testing 22! Our study demonstrates that at 6 months, 28% of the study population had Grade 2 and 4% of the study population
had Grade 3 Hepatotoxicity as per the WHO definition. Further, long-term studies are necessary to understand the hepatic
adverse effects of these drugs and their role in the quality of life in MDR tuberculosis patients.
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Abstract: Green routes of synthesis are simple, safe, nontoxic and eco-friendly methods to synthesize nanoparticles of various
metals and their oxides by the application of bioactive compounds of plants, algae, fungi, yeast, etc. Green engineered copper
and copper oxide nanoparticles (Cu and CuO NPs) synthesis has been reported to be more economical and best alternative
method among available methods. Cu and CuO NPs have been applied as dietary additives, lubricant supplements, chemical
sensors, coating materials in addition to a large number of biotechnological and pharmaceuticals applications. The present review
aims to bring awareness about various aspects of biogenic synthesis of Cu and its oxide NPs for multifunctional applications and
discusses their characterization techniques and applications in antimicrobial activity of chenopodium album and evaluating its
spectral studies by using SEM & EDX analysis.

Keywords: Antimicrobial activity; Catalysis; Cu and CuO NPs; Green synthesis; Multifunctional.
INTRODUCTION

The research on synthesis and characterization of metallic nanomaterials is an emerging field of nanotechnology due to
applications of nanoparticles for scientific, technological, pharmacological and biomedical sectors. Various physical and chemical
routes have been employed to synthesize nanoparticles. The chemical method of synthesizing nanoparticles is an extremely
costly affair with additional environmental and biological risk. But biogenic synthesis which involves plants for the production of
nanoparticles, is a cheap, less costly and environment-friendly method. Metallic nanoparticles are multifunctional in nature and
hence finds huge number of applications in various sectors for environmental, biomedical and antimicrobial, solar power
generation and catalytic causes.' Application of plant extracts to synthesize copper and its oxide nanoparticles is a green
chemistry methodology which establishes strong relationship between natural plant material and nanosynthesis.? It has been
reported in the earlier works®* that copper, gold and silver nanoparticles exhibited excellent antimicrobial activity against
various disease -causing pathogens. In recent years, copper nanoparticles (Cu NPs) have gained significance due to their
multifunctional uses in industries and medicine. However, other nanoparticles, such as platinum, gold, iron oxide, silicon oxides
and nickel have not shown bactericidal effects in studies with Escherichia coli.®* The antibacterial study on E. coli and Bacillus
subtilis using Cu and Ag NPs, revealed the fact that Cu exhibited superiority over Ag.® Cu NPs have wide applications as heat
transfer systems’ antimicrobial materials,® sensors,” and catalysts.'® In addition, copper and its compound have been applied as
antifungal, antiviral, and molluscicidal agents. The synthesis of Cu NPs by using extracts of various plants found all over the globe
have been reported by many researchers in the past.'"'? It is essential to develop clean, reliable, biocompatible, cheap, and
nontoxic green methods of nanoparticle’s synthesis. Many plants parts or whole plants have been used for the green synthesis of
Cu NPs'? due to the presence of large number of bioactive compounds in plants. The extracts of plants Nerium oleander,"* Punica
granatum,'® Aegle marmelos & Ocimum sanctum,'®'” Zingiber officinale'® have been efficiently applied for this purpose.The present
review concentrates on biogenic synthetic processes for Cu NPs using extracts of diverse range of plant species including
medicinal plants found across the globe and their applications in electronic, magnetic, optoelectronic, biomedical,
pharmaceutical, cosmetic, energy and catalysis.

Green Synthesis of Cu and CuO NPs

Plants consists of a large number of biologically active compounds and hence, most of the plants havea proven record for their
anthelmintic, antitumor, antimutagenic, antibacterial and fungicidal properties. The synthesis of metallic NPs involves simple
mixing of metal solution with extract of plant. Nanoparticles are produced in the medium due to reduction of metal ions. The
reaction to give metallic NPs is as shown in Figure |.Many earlier investigations revealed that Cu NPs can be synthesised by the
application of most common precursor copper salts namely, cupric acetate (monohydrate) ((CH;COO),Cu H,0),"? Copper
chloride di-hydrate (CuCl,. 2H,0)* and Copper sulfate pentahydrate (CuSQ..5H,0). Various factors such as concentration, pH,
temperature, influence the nature and properties of synthetic Cu NPs as well as CuO NPs.

Characterization of Cu and CuO NPs

The Characterization of biogenically synthesized Cu and CuO nanoparticles has been carried out by using analytical tools
namely, UV-Visible spectroscopy, XRD, EDS, DLS, SEM, TEM, FTIR, HRTEM, particle analyzer, Surface Plasmon resonance etc.
The UV—Vis absorption spectroscopy was applied to detect color change in Cu nanoparticle prepareded by using Ziziphus spina-
christi leaves which is possibly due to the surface plasmon vibrations. The surface plasmon vibration bands for Cu-NPs

synthesised by many plant extracts was found to be between 191 nm and 721 nm as given in Table I.

SEM and Mapping studies CuO nanoparticle
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Scanning Electron Microscopy (SEM) investigation was performed to govern the size and morphology of the green synthesized
CuO NPs by Chenopodium album (aqueous leaf extract). SEM image shown in Figure 3 confirmed that the obtained

CuO NPs were flake like morphology. The green synthesized CuO NPs were dispersed as distinct particles and
monodispersity in nature. Phytochemicals in Chenopodium album aqueous leaf extract turn as a capping agent which prevents

the aggregation of particles causes monodispersity of CuO NPs. SEM mapping studies also conforms the synthesized
nanoparticle was CuO. The blue dots corresponds to Copper atom and rose dots represents Oxygen atom. Figure 4
represents the SEM mapping studies of CuO nanoparticle.

Fig 3. SEM image of CuO nanoparticle.

EDS Layered Image 7

250nm

Fig 4. SEM image mapping of CuO nanoparticle.

EDX Analysis of CuO nanoparticle

The elemental composition of the synthesized CuO NPs was confirmed by EDX analysis. The manifestation of copper and
oxygen peaks in the EDX spectra confirmed that the synthesized material was CuO NPs (Figure 5). The weight percentage of
Copper and Oxygen atoms were 71.10 and 28.90 respectively. The further peaks extant in the spectra may be as a result of the
existence of bio organics or impurities in the solution. The elemental composition of CuO nanoparticles was represented in
Table 2.

B Map Sum Spectrum

Wik o
Cu 711 )7
o 288

Fig 5. EDX spectra of CuO nanoparticles.
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Table 2. Elemental composition of CuO nanoparticle

Element | Atomic Number | Weight % | o

@] 8 28.90 0.7

Cu 30 71.10 0.7
Total - 100 -

XRD Analysis

The XRD pattern of aqueous leaf extract of Chenopodium album derived CuO NPs was represented in Figure 6. The diffraction
peaks at 20 = 32.4°, 35.5°, 38.7°, 46.1°, 48.8°, 53.6°, 58.4°, 61.6°, 66.2°, 68.0°, 72.4° and 75.2° were respectively indexed to
(110), (111, (111), (112), (202), (020), (202), (113), (310), (220), (311) and (310) planes of monoclinic structure of CuO NPs.
The obtained diffraction peaks were matched with standard CuO NPs. All the diffraction peaks are in good agreement with the
standard pattern for pure monoclinic phase of copper oxide nanoparticles (JCPDS No. 80-0076). There no impurity peaks
observed. The intense peaks indicate the highly crystalline nature of the formed nanoparticles. From the observed main
diffracted peak, the average crystalline size can be calculated using the Scherer equation,

hkl) = BcosB

Where, Dy is the average crystalline size, k is shape constant (0.89), A is the wavelength of the incident x-ray (Cuka source, A
= 0.15405 nm), B is the full width half maximum (FWHM), O is the incident angle of x-ray. The average crystallite size of the
synthesized CuO nanoparticles was 12.45 nm. XRD patterns obtained for the Cu NPs synthesized using citron juice and Aloe
vera extract showed intense peak confirming crystalline copperand crystalline CuO NPs respectively.The analysis of FT IR
spectra provides information about functional groups of biomolecules present in plant extracts. IR peaks were observed at 3,333
cm™ for the hydroxyl group (H-bonded OH stretch); 2,917 cm™ for methylene C-H asym. / sym. stretch; 1,615 cm™ for
aromatic ring stretch. The peaks at about 3400, 1650, 1595, 1400 and | 100 cm™ corresponds to -OH, C=0, C=C, C-OH and
C-H vibrations. The common IR bands for cellulose were usually found at 3304 cm™,2891 cm™,1664 cm™,10ll
cm™' corresponds to vibrations of -OH, CH,, H,O, and C-OH groups. Peaks at 610, 499 and 415 cm™ confirmed Cu-O bond
vibrations that support the presence of monoclinic phases of CuO synthesised by Aloe barbadensis Miller extract. The IR band
recorded at about 800 cm™ corresponds to C—H out of plane bending vibrations due to adsorbed phenolic compound on to the
CuO NPs.Electron microscopy is used for morphological characterization and internal composition of biogenic copper and silver
nanoparticles. EDS will reveal the elemental composition of the particles.Homogeneous and spherical morphology of biogenic
Cu NPs were revealed by FESEM images. The average particle size varied from 20 nm to 500 nm. TEM micrographs also
revealed spherical nature for NPs with least tendency towards agglomeration. DLS studies reveal size distribution of Cu NPs.
The average particle size of NPs synthesised by using Azadirachta indica leaves was found to be around 50 nm. The spherical
morphology and narrow diameter distributions of Cu NPs were also confirmed by TEM images. Biomolecules present in Aloe
vera extract believed to act as stabilizing and capping agent for copper caused a raise in the size of NP up to 30 nm but without
change in shape. FESEM images of CuO NPs too confirmed their spherical nature (20 nm to 300 nm). CuO NPs synthesised by
Oak fruit extract exhibited average diameter of 34 nm. CuO NPs were found to exhibit agglomeration tendency thus enhancing
average particle size to as high as 300 nm. HRTEM studies involving in-depth analysis of CuO NPs synthesised by using fruit
extract of Syzygium alternifolium recorded particle size of 2 nm. CuO NPs synthesised by ferulago angulata ( schlecht )
extract revealed shell- like sheet structure. CuO NPs with relatively good monodispersed and virtually spherical structures were
obtained with size range of I5 to 25 nm without agglomeration. TEM analysis of CuO NPs synthesized using B. tomentosa leaf
extract also showed spherical morphology (size of 22 to 40 nm).

Applications of Cu and CuO NPs

Cu and CuO nanoparticles are multifunctional in nature and hence finds significant role in applications that include antimicrobial
activities, catalytic degradation, anticancer activity, photocatalytic degradation, antiviral activity, Biofilm formation, nitrates
removal, upshot against human pathogens, photoluminescent activities, organic dye degradation catalysis, etc, Cu NPs
demonstrated good antimicrobial influence on Bacillus spp. and prominent fungicidal influence on Penicillium spp.
microorganisms.'” Cu NPs exhibited greater inhibition on Escherichia coli in comparison with Klebsiella pneumoniae, Pseudomonas
aeruginosa, Propionibacterium acnes and Salmonella typhi. Fusarium culmorum was found to establish more sensitive plant
pathogenic fungi. Cu NPs were also used for antioxidant and cytotoxic activities. Cu NPs green engineered by Ginkgo biloba L. leaf
extract found catalytic application for Huisgen [3 + 2] reaction. Cu- NPs synthesized with Z. spina-christi fruits extract proved to
be excellent nanoadsorbent for Crystal Violet removal from aqueous solution.Catalytic degradation of basic violet 3 dye in water
was successful with CuO NPs obtained by using extract of Oak fruit hull. The extract of Rheum palmatum L was also used to
synthesize CuO nanoparticles which proved to be efficient catalyst for degradation of 4-nitrophenol, methylene blue rhodamine
B and Congo red. Effective catalytic application The role of CuO as catalyst can be attributed to high surface to volume ratio
associate with large number of active sites. On the same line these particles were found to be photocatalyst for Congo red
degradation and nanocatalyst for arylation recation. CuO NPs synthesised by aqueous extracts of Anthemis nobilis flowers,Thymus
vulgaris L. leaves and Euphorbia esula L were reported to be catalytically active for the synthesis of propargylamines via aldehyde—
amine—alkyne (A®) coupling reaction, and Ullmann- coupling reaction respectively. CuO particles synthesized by Saraca
indica Leaves exhibited photoluminescence properties. Aloe vera leaf extract mediated biogenic CuO NPs exhibited the capability
to serve as antimicrobial agents against fish bacterial pathogens.Cu nanoparticles and nano biocomposites synthesised using
plants animal sources found to have potential electronic device applications. Cu NPs synthesized by using peel extract of Punica
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granatu® have demonstrated significant antibacterial inhibition against pathogens. In general, a large number of plant extracts have
been applied towards the green synthesis of Cu and CuO nanoparticles for applications such as catalytic, antimicrobial activity
(urinary tract), photocatalytic, antioxidant and organic dye degradation.

CONCLUSION

Green synthesis of metallic and metallic oxide particles has gained great significance in the recent past due to its simplicity, cost
effectiveness and environment friendly nature. It has been considered as an alternative method to all existing methods. UV-
Visible spectroscopy, XRD,SEM,and Surface Plasmon Resonance are the most applied analytical tools for the characterization of
copper and its oxide nanoparticles. Cu and CuO NPs were found to exhibit spherical morphology with size range of 2 — 500 nm
depending on concentration of extracts as well as on preparative conditions. Cu and CuO nanoparticles proved to be
multifunctional in nature with significant applications with great future implications in the fields of catalysis, photocatalysis,
organic dye degradation, cosmetics, biomedicine and pharmaceutics.
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Abstract: This study aims to analyze the presence of active compounds in squid ink extract powder can be used as
Pharmacological active compounds against Alzheimer's and Diabetic disease. The method used in this research is explorative and
in vitro experimental method. Squid ink was collected from cuttle fish and processed. The results showed that the squid ink
extract contained aminoacid and carboxylic acid from the FTIR test results. Limited enzyme inhibition by squid inhibitors was
detected at low concentration and significant at 100pL indicate the presence of several enzyme inhibitors in squid extract. It
showed both tested enzyme inhibition and found to be superior than standard drugs amantidine and acarbose.

Keyword: Squid ink, Cuttle fish, Amantaidine, Acarbose, inhibitors
INTRODUCTION

The squid world comprises around 304 species that belongs to the order Teethed, in cephalopods. Anatomically it have eight
arms and longer tentacles that helps them to swim. Some of them can even "fly" out of the water for short distance. The
identified squids are classified into two categories '; either myopsida or oegopsida and it can be found in several sizes. The
majority of these species are not more than 60 cm (24 ft)in length. The giant squid has a maximum size of 13 m (43 ft) and a
colossal squid can weigh up to 1,000 pounds and grow to a length of 35 feet which is the largest species in the squid world. It
tends to stay in cold, deep water. Another type of squid is known as vampire squid that have a capability to jump out of
water. It is black in color and has long arms that can move like a black cape. These squid are normally around the size of |
foot and have small suckers on the arms. In American countries, squid as food is often marketed using the Italian word
calamari?. Table | describes different types of squid discovered in the world including its species name, family, common name
and catch tones. The goal of this review is to describe the squid ink including different types of squid currently available,
chemical constituents of squid ink * and its pharmacological activities along with the traditional / homeopathic effects affecting
human body.

Types Scientists believe that there are four different types of squid
1) Squidussquida: is the main ingredient in calamari.
2) Squidusblooperus is found in the seas of the Mushroom Kingdom.

3) Squidusflyidae is similar to Squidusblooperus in structure, but its habitat is the skies of the Mushroom Kingdom
instead of the seas.

4) Jellyfishussquida: It is a type of jellyfish that many scientists believe may actually be a squid

Table a :Types of squids discovered in world

Species Family Common Name
Loligo gahi Or Loliginidae Patagonian Squid
Doryteuthisgahi

Loligopealei Loliginidae Longfin Inshore Squid
Common squid Loliginidae -
Ommastrephusbartramii Ommatriphidae Neon Flying Squid

llex argentinus Ommatriphidae Argentine Shortfin Squid
Dosidicusgigas Ommatriphidae Humboldt Squid
Todarodes Ommatriphidae Japanese Flying Squid
Nototodarussloanii Ommatriphidae Wellington Flying Squid
Squid nei Various -
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Table b: Types of squids discovered in world

Species Family Common Name Catch Tones
Loligo gahi Or Doryteuthis gahi  Loliginidae Patagonian Squid 24976
Loligo pealei Loliginidae Longfin Inshore Squid 16,684
Common squid Loliginidae 22,5958
Ommastrephus bartramii Ommatriphidae Neon Flying Squid 22,483
llex argentinus Ommatriphidae Argentine Shortfin Squid 511,087
Dosidicus gigas Ommatriphidae Humboldt Squid 406,356
Todarodes Ommatriphidae Japanese Flying Squid 504,438
Nototodarus sloanii Ommatriphidae Wellington Flying Squid 62,234
Squid nei Various 414,990
Total 2,189,206

Types of squid ink

Squidussquida: It is the main ingredient in calamari. 2) Squidusblooperus: It is found in the seas of the Mushroom Kingdom. 3)
Squidusflyidae: It is similar to Squidusblooperus in structure, but its habitat is the skies of the Mushroom Kingdom instead of the
seas. 4) Jellyfishussquida: It is a type of jellyfish that many scientists believe may actually be a squid.The ink produced from
cephalopod species is a dark cloudy liquid * which is released as a defense that helps to escape from predator. Each species in
this family can produce slightly different colored inks and it is popular in many names such as squid ink, cuttlefish ink,
tintacalamar, nero di seppia, black squid ink, cephalopod ink and octopus ink. Commonly octopuses produce black ink while
squid ink is blue-black in colour and cuttlefish ink is like a shade of brown. Squid ink is most popular in Italy and Spain, due to its
unique appearance . It contains a large number of important nutrients particularly antioxidants and is low in fat and calories. The
striking blue — black color of squid ink is due to the presence of large amounts of melanin. The melanin pigment is produced in
mature cells of the ink gland which is present in the bottom of the ink sac. Additionally, it also contains large quantities of
proteins, lipids, minerals, taurin and dopamine 2. The food chemistry studies using ink of the neon flying squid, boreal clubhook
and boreo pacific gonate squid reveals that they are also rich in taurin and hydroxylpyroline °. The tyrosinase in the ink is
converted to toxic quinines that act as detergent for predator..

MATERIALS AND METHODS

Squid (Loligo sp.) Ink Extraction

The making of squid ink extract powder starts with taking ink from squid. The squid used came from trichy fish market in a ice
cold condition. | kg of fish is used to collect ink from a sack. Taking ink begins with cutting the part of the mantle (the lower
part of the squid body) vertically or longitudinally. The tool used to take squid ink bag is tweezers > Taking is done carefully to
avoid tearing the ink bag. Then, the squid ink bag is placed in the container. The squid ink bag is cut using scissors and squeezed
to take the black ink. Drop of squid is added to ninhydrin for detection of amino group.

Amylase inhibition

Briefly, 0.2ml of 5mg/mL concentration of extracted microbial metabolite made upto 0.2 ml with distilled water, and 400 pL of
starch solution were mixed. The reaction started by the addition of 200 UL of the enzyme solution (pancreatic extract) and the
tubes were incubated at 25°C for 5 min at room temperature.. 200 pL of DNS color reagent (50.68 g sodium potassium tartrate
dissolved in 70 mL of 2 M NaOH with 0.026 mM of 3,5-dinitrosalicylic acid) ” and placed in a water bath maintained at 85-90°C
for 15 min. The mixture in each tube was diluted with 900 mL of distilled water and the absorbance was measured at 540 nm.
For each concentration of the extract used, blank incubation was prepared by replacing the enzyme solution with distilled water
(200 pL) at the start of the reaction, to correct for the absorbance generated by the plant extract. Control incubations,
representing 100% enzyme activity,

Inhibition (%) = 100 — % reaction (at min),
where % reaction = mean glucose in sample x |00/mean glucose in control.

AchE inhibition (Eldee et al.,2005)

To determine the Acetylcholineesterase inhibition were modified and applied. Electronic multichannel pipette (Eppendorf, USA)
was used to transfer exact |10 pL of enzyme solution to 0.5MI Phosphate buffer pH 7 further mixed with 25, 50 and 100 pL of
tested compounds in solution diluted to final volume0.2 ml . This was followed by adding 20 pL of acetylthiocholine iodide (0.4
mM) and DTNB (Sigma-Aldrich, USA) (0.3 mM) to enzyme solution to observe the reaction. Yellowish or colorless solution was
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observed during reaction for 30 minutes at room temperature. Changes in absorbance were recorded at 412 nm. Enzyme
concentrations used were within the linear range of their toxicity activity. Amantadine used as standard drug. Tube without
test/standard used as control.

Abs of control(C) —Test / C x100
Fourier Transform Infrared (FTIR)

Fourier Transform Infrared (FTIR) analysis was performed on pellet  samples made from KBr (99.99%) mixed with squid ink
extract powder. Samples of squid ink extract powder for FTIR test of about 4 mg. This amount is mixed with about 1400 mg
KBr. To ensure that the resulting pellets allow an accurate spectrum, the mixture is mixed using mortar and pestle.

RESULT AND DISCUSSION

The squid ink bag from cuttle fish (fig 3) is cut using scissors and squeezed into a test tube diluted with ethanol (fig 4). Presence
of amino group confirmed by ninhydrin test.Squid (Loligo sp.) ink extract identified the contents of its active compound using
FTIR in transmission mode (400-4000 cm'). The results obtained can be seen in Figure |.Based on the above results, it can be
seen that the squid (Loligo sp.) ink extract contains compounds in absorbance of 3436 cm-1 at peak |; 2074 cm™' at peak 2; 1634
cm-1 at peak 3; 1273 cm™ at peak 4; The absorbance at: I. 3500-3370 cm™ is a bond of N-H group *'¢2. 3100-2800 cm-1 is a
bond of C-H group *'"Beside amine group, squid ink extract powder contains carboxylic group. This is indicated by the
absorption that height and width is 1634 cm-1 which is part of the C=O double bond that belongs to the carboxylic group, one

of the derivatives from carboxylic acid is oleic acid'®. Oleic acid content in squid ink raw extract could kill the bacteria and fungi
I5

em-

Fig I.FTIR analysis
Enzyme inhibition

Cholinesterases (ChoEs) are serine hydrolases that catalyze the hydrolysis of choline esters and are classified according
to their substrate specificities. acetylcholineacetylhydrolase or acetylcholinesterase from brain extract activity was
retained in control and inhibited on test (plate 3). The percentage of inhibition was calculated and represented on figure
I. Among 4 different concentrations maximum 48% inhibition was noted at 100uL squid ink whereas 20% recorded
between 20-75pL. The acetylcholinesterase inhibition of squid ink is concentration dependent. This result is found to be

similar to the result of the standard. Acetylcholinesterase (AChE) is essential for hydrolysis of the neurotransmitter
acetylcholine (ACh), and, therefore, for termination of impulse transmission at cholinergic synapses

. lIrreversible
inhibition of AChE can result in accumulation of ACh at cholinergic synapses and, ultimately, to death Antidiabetic activity
extracted SQUID INK with ethyl acetate (plate 4) and its inhibition of quantitative alpha amylase and AchE inhibitory *
Activity at amylase inhibition among 4 concentration inhibitions was found best at 100 pg (Fig 2). Chick pancreas used as
amylase source and found released sugar from starch estimated as 0.3 mg/ml by DNS method.Enzymes treated with
sample and standard showed decreased levels of sugar. The concentration of sugar estimated from standard and given in
figure 2b. From the amount of sugars the enzyme inhibition was calculated and given in figure 2. The data reveals squid

ink has 78 % inhibition of amylase activity which is greater than standard acarbose inhibition (70%). The minimum activity
was 62% at 25 pl and reached maximum 70-78 between 75-100pL of squid ink
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The plant leaves were extracted with various solvents like n-butanol, methanol and aqueous. Among the different
plant tested,all the three solvents, the methanolic extracts of Lawsoniainermis showed maximum activity against
Pythiumdebaryanum 7%, The study was conducted to explore the effects of squid ink on growth performance,
immune functions and antioxidant ability of broiler chickens during a period of six weeks.The protective effects of
squid ink in chemotherapy, BALB/c mice were used as animal models of injuries induced by cyclophosphamine, a well
known chemotherapeutic drug . In recent years many bioactive compounds have been extracted from various
marine animals like tunicates, sponges, soft corals, cephalopods, sea slugs, etc. *'° In the subclass Coleidea (virtually
all the cephalopods belong here) the shell is either considerably external or internal or has been completely lost
.Oxidation injury to skin is one of the main reasons for skin aging. The aim of the present study was to explore the
protective effect of squid ink post damage .The proteomics analysis of crude squid ink isolated from Sepia esculenta

262



International journal of Life Sciences and Pharma Research, ISSN 2250-0480

for their antibacterial, antifungal, antibiofilm and cytotoxic properties '*'* A new type of wound healing agent was
developed using two marine biomaterials (squid ink polysaccharide and chitosan) as carriers and calcium chloride as
an initiator for coagulation .Melanin is a dark naturally occurring pigment produced in nature and in many organisms.
Although several reports have demonstrated applications for melanins in various therapeutic treatments, to date, no
research has examined the anti-allergic effect of melanin '*'® .One of the most distinctive and defining features of

coleoid cephalopods-squid, cuttlefish and octopus-is their inking behavior

'7 . Acetylcholine is essential to neural

function. It synthesis is catalyzed by choline acetyltransferase, the enzyme responsible for the acetylation of choline

by acetyl coenzyme

18-20
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Abstract: Diabetes involved acute disease that requires continuous medical care with complex risk reduction strategies as
diabetes weak almost all organs of the body. The most important thing in controlling the risk of diabetes is to control the level of
sugar in the blood and not to cause hypoglycemia. Areca catechu fruit (Areca nut) is one of the most traditional components
used in betel chewing. There is premise that the antidiabetic effect of chewing betel is sourced from areca nut. This present
study aims to determine the anti-hyperglycemic effect and antioxidant activity of ethanol extract of areca nut (Areca catechu)
seed. The objectives are to extract and detect the phytochemicals and estimate the total polyphenol content in areca nut, to find
out the antioxidant property of DPPH, determine the anti-inflammatory activity, and evaluate anti-diabetic potential by in vitro
method( amylase inhibition- glycosylation method in Areca nut.

Keywords: Areca nut, Diabetes, Phytochemicals, Anti-inflammatory.

INTRODUCTION

Areca nut is the seed of Areca catechu, It is otherwise called betel nut. It grows in the tropical Pacific, East Africa, and Asia. It
belongs to the family of Arecaceae. The Areca nut causes a wide range of effects on the human body. It is related to central
obesity and type Il diabetes. It is one of the most widely consumed drugs in the world after nicotine, ethanol, and caffeine, and is
consumed by about 10% of the world's population. Many reports that chewing gum begins at an early age and is ingested freely
by children'. Areca nut extract is used to treat diabetes. It contains alkaloids such as arecoline. It immediately crosses the blood-
brain barrier. It increased the capacity to work and creates a warm sensation throughout the bodyAs of 2019, 463 million
people worldwide have diabetes (8.8% of adults), and type 2 diabetes accounts for 90% of cases(WHO, 2014). Areca nut extract
possesses an 0O- glucosidase inhibitory activity and is useful for preventing the formation of high glucose levels in the blood. It
involves the hypoglycaemic effect at lower dose (0.05-0.25 mg/kg) body weight in the diabetic animal. The water, ethanolic, acetic
acid, calcium hydroxide extract of the areca nut possess a capillary shrinking/contraction effect. It is administered and effective by
both routes subcutaneous (SC) and intravenous (IV) and it is useful in the treatment of cardiac depression®.

Antioxidants Agents:

Due to the presence of some bioactive compounds such as phenolic compounds, flavonoids in methanolic extract of the plant
showed significant effect against oxidation. Areca nut is also used for several natural anti-oxidative agents production®. Ethanol
extract of Areca nut showed powerful anti-oxidant, free radicals scavenging, and anti-hyaluronidase activity. The anti-oxidant
effect of the extract was low Butylated hydroxydoline, but related to Tocopherol and greater than ascorbic®.

Anti-inflammatory agents:

Areca nut has main constituents like polyphenols, fat polysaccharides, fiber, and protein. These results confirm that extract of
Areca nut can lower the inflammatory on skin The skin whitening effect of wild oil extract has been shown to inhibit the activity
of fungal tyrosinase and the synthesis of melanin in the BI6 melanoma cell. Electron spin resonance (ESR) technique is used to
evaluate the 1, | diphenyl 2-picryl (DPPH) free radical scavenging activity 10 and strong scavenging activity against superoxide
anion radical (O,) of Areca cut extract®.

Antidiabetic agents:

Research Based on the results from Areca catechu leaves are famed to be effective as anti-diabetic®®. In a study of glucose
tolerance testing in Swiss albino mice, the methanolic extract of areca nut leaves at 100,200 and 400 mg/kg BW significantly
reduced serum glucose levels compared to the control group receiving only glucose’. while for areca nut, there are two
different opinions. Examined the a-glycosidase in-vitro inhibitory activity and hypoglycemic effect by oral administration of Areca
nut ethanol extract in mice®. Areca nut extract pretended in-vitro inhibitory activity of intestinal d-glucosiadse enzymes maltase,
IC50 values of maltase, and sucrase. |2ug / mland 30 g/ ml, were found to be sucrase activity in areca nut extract respectively.

MATERIALS AND METHOD

Preparations of the Areca nut extract

Areca nut was collected from the local market nearby our college, Perambalur, Tamilnadu, India. The Areca nuts were rinsed
with distilled water thoroughly washed. The Areca nuts extract was prepared by taking 20 g of thoroughly washed and finely
cut Areca nuts in a 250 ml Erlenmeyer flask with 100 ml of sterile distilled water and then boiled the mixture for 10 min.® The
solution was then removed from the t source and left at room temperature. Following this step, the extract was then filtered
through a Whatman filter paper No.l. The extract was kept in the refrigerator at 4°C for further experiments’.

Phytochemical analysis of Areca nut:

Phytochemical components of the aqueous extracts of areca nut were screened by using standard methods. The components
such as carbohydrates, Tannins,Saponins, Flavonoids, Keller-Kiliani Test, Salkowski's Test, Glycosides, Steroids, Terpenoids &
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Phenol were analyzed by standard protocols.’

Determination of Total Phenolic Content (TPC)

Determination of Total Polyphenols (TP) for the optimization and standardization of the spectrophotometric method using the
Folin-Ciocalteau reagent, three parameters were analyzed: The total phenolic content (TPC) of the different plant extracts was
determined using Folin— Ciocalteu reagent, with slight modification'®. In brief, | mL of crude extract (I mg/mL) was mixed with
I mL of Folin—Ciocalteu reagent followed by the addition of 5 mL of distilled water in a volumetric flask. After 5 min, | mL of
sodium carbonate (10%) was added and shaken vigorously''. Then, the final mixture was incubated in the dark condition at room
temperature for 60 min, and the absorbance was measured against the blank at 725 nm using a UV-VIS spectrophotometer. The
total phenolic content of plant samples is calculated from the calibration curve of stable gallic acid (10-250 mg / L) and expressed
as the equivalent of gallic acid (GAE) per gram of dry extract weight.

Antioxidant assay

I,1-Diphenyl-2-picrylhydrazyl (DPPH) Test | mg of the f extract was dissolved in | ml ethanol. The standards used in this test
were ascorbic acid uses at the same concentration. For the DPPH reagent (light-sensitive), the concentration used was 2.5
mg/ml. The DMSO solution was added to each 96-well plate followed by the addition of leaf extract on first row wells. Once
suspended, the mixture of leaf extract was diluted from the first row to the second row and the dilution process was continued
until the last row. The DPPH reagent was added to each well plate. It was wrapped in aluminum foil and incubated on the shaker
at room temperature for 20 minutes. The absorbance was recorded at 517 nm'2,

alpha-amylase inhibition assay

Briefly, 0.2 ml of the plant extract at 25,50,75 and100 pg/ml concentrations (diluted in a phosphate buffer) was added to 25 pl of
enzyme porcine pancreatic solution into a test tube. After 10 min of incubation at 37°C, the reaction was initiated by adding 20
Ul of 1% starch solution and further incubated for 30 min at 37°C'®. The reaction was then stopped by adding 10 yl IM of HCl to
each well followed by 75 ul of iodine reagent. A phosphate buffer (pH 6.9) is used to blank instead of the extract and positive
control (acarbose, 64 ug/ml) prepared. No enzyme control and no starch control were included for each test sample. The
absorbance was measured at 580 nm and the percentage inhibitory activity was calculated by using the following equation:| -
c/tx100

in vitro glycation of albumin

BSA was glycated using BSA (I mL, 10 mg/mL) was incubated along with aqueous plant extracts (I mL) and fructose (I mL,
250 mM) in potassium phosphate buffer saline (PBS), (2 mL, 200 mM, pH 7.4) containing 0.02% sodium azide, in the dark at 37 °C
for 4 days in sealed tubes under sterile conditions (0.22 y filter), hereafter referred to as glycated sample'. Negative control
(I mL BSA +3mL PBS) and positive control (I mL BSA +ImL fructose +2mL PBS)were maintained under similar
condition. After incubation, unbound fructose was removed by dialysis against PBS, and dialysate was used for further analysis. All
additions and analyses were performed in triplicates'*.

Determination of amyloid 3-aggregation by congo red

Aggregation in the glycated sample was measured using amyloid-specific Congo red dye according to the method described
previously (Congo red (100 uM), which was prepared in PBS (pH 7.4) containing ethanol (10%, v/v). Glycated sample (500 pL),
was incubated with Congo red solution (100 pL) and absorbance was measured after incubation for 20 min, at 530 nm.

RESULT AND DISCUSSION

Phytochemical Analysis

The colLected and powdered Arachea nut (plate la) was extracted with ethanol and ethyl acetate at 5%. qualitative analysis both
extract given in table |. The data reveals a sample extracted with ethyl acetate that presence of Carbohydrate, Amino acid,
Protein, Terpenoids, Flavonoids, Quinones and negative on alkaloid and phenols in contrast positive on ethanolic extract (plate
2). Ethanolic extract gave 8 positive results and 4 were negative. Whereas Ethyl acetate showed 6 positive and 6 were negative.
In the present study, suspected polyphenols were profiled is quantified by and total phenolic using the Folin-Ciocalteu method
(plate 3, and the concentration from gallic acid standard was given in figure | and estimated as 5.85 mg/ml. The higher content of
total phenol from betel nut seed as 70% ethanol extraction's. This study also evaluates the antioxidant activity and the total
phenolic compound of ethanolic extract of seeds. The antioxidant activity was determined using the |, | -diphenyl-2-
picrylhydrazyl (DPPH) radical scavenging assay The results from this study showed that the antioxidant activities of ethanolic
extracts of the seeds as determined by the |, | -Diphenyl-2- picrylhydrazyl (DPPH) presented higher percentage inhibition at 100
pg gave 90%. at minimum concentration of 25ug/ml, the percentage of inhibition was 8 3 and was found to be increased by
increasing concentration(table 3). Antioxidant activity and the effect of different parts of areca catechu extracts were reported'®
1Pand showed 70% by methanolic extraction

Antidiabetic activity
Plant extracts were tested for alpha-amylase inhibitory activity at 25-100 but inhibition was found at 100 pg. chick pancreas used as
amylase source and found released sugar from starch estimated as 0.3 mg/ml by DNS method. Enzyme treated with sample and
standard showed a decreased level of sugar. The concentration of sugar is estimated from standard and given in figure 2 a-b. From
the number of sugars, the enzyme inhibition was calculated and given in Figure 2c. the data reveals 40% inhibition at 100pg and 365
by standard were recorded. It would be expected that amylase inhibitors should possess a sugar-like structure e.g. acarbose.
However, alpha-amylase inhibitory activity has been demonstrated for other non-sugar naturally occurring products such as
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hibiscus acid and flavonoids including luteolin'”'®2°, Products, by checking browning intensity, determination of aggregation index,
and Congo red assays. Our findings demonstrated that ginger extract (100 ug/mL) significantly reduced the browning, compared to
control

Table 1. Qualitative Phytochemical Analysis

Concentration Percentage
Ascorbic acid 100 95
Tl 25 83
T2 50 85
T3 75 87
T4 100 90

Table 2. Antioxidant Assay DPPH

SAMPLE Ethyl Acetate| ETHANOL
Carbohydrate Positive Positive
Saponin Negative Negative
Flavonoids Positive Positive
Quinones Positive Negative
Alkaloids Negative Positive
Terpenoids Positive Positive
Phlobatannis Negative Negative
Tannin Negative Positive
Reducing sugar Negative Negative
Phenol Negative Positive
Amino acid Positive Positive
Protein Positive Positive
YR oo 42 0
40
P i s
— £ 38
8 e 34 1
- 5 34
30
20 40 60 80 100 200 tESt acarbose
CON
Fig 2 a)standard sugar 2b) amount of sugar release

CONCLUSION

Polyphenols are functional compounds in plants, which include many bioactivities beneficial for humans. This study was to
establish a highly efficient method for extracting polyphenol compounds from areca seeds and further to identify polyphenols and
antioxidant properties of the seed extract. By comparison with ascorbic acid (Vc), the antioxidant activities of the ethanol
extracts were evaluated by inhibition of the DPPH (l,l-diphenyl-2-picrylhydrazyl) radical- scavenging activity found good
antioxidant property. Screened plants exhibited significant (40%) alpha-amylase inhibitory activity comparatively higher than
standard at tested concentration |00pg/mL. These findings support the hypoglycemic activity of these species and give insight
into the rich antioxidant potential and promising mechanism of their hypoglycemic activity by amylase inhibition and
antiglycosylation will develop new insights on Areca nut.
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Abstract: Green synthesis of silver nanoparticles was achieved by reducing the bioavailability of silver nitrate using
ArtocarpusHirsutus leaf aqueous extract. The formation of AH-AgNPs was confirmed by UV-Vis spectroscopy. The synthesized
silver nanoparticles were monitored by recording the surface plasmon resonance peak observed at 425nm. Functional groups of
biomarkers in the extracts and their interaction with AgNPs were identified by FTIR analysis. XRD analysis confirmed the nature
and presence of silver. The developed method for the synthesis of silver nanoparticles using ArtocarpusHirsutus leaf extract is an
eco-friendly and convenient method. In the future, integrated AH -AgNPs may be used in the biomedicine, biosensor, and
nanotechnology fields.

Keywords: ArtocarpusHirsutus, Silver nanoparticles, XRD, UV, FTIR.

INTRODUCTION

In recent years, numerous approaches using chemicals or electrochemistry have been investigated for the preparation of silver
nanoparticles (AgNPs). However, most of the techniques have difficulties during the refining phase as the used chemicals or the
byproducts created are hazardous and require more energy to manufacture "% Numerous materials are used in the preparation
of nanoparticles such as metal oxide ceramics, metals, silicate, and non-oxide ceramics. Currently, the most widely used
methods for the production of nanoparticles are reduction of chemical or light chemistry and electrochemistry 3. Controlling
the size shape of nanoparticles and achieving monodispersity are common challenges faced by researchers * The
characterization of synthesized silver nanoparticles was performed using SEM, FTIR, DLS, and XRD imaging.

MATERIAL and METHODS

Plant Material Source
Plant material leaves of ArtocarpusHirsutus (figure 1) were collected from Trichy, Tamilnadu.

Fig.l ArtocarpusHirsutus

Preparation of plant extract

Fresh leaves of ArtocarpusHirsutus were gathered from Trichy, India. Silver nitrate was obtained from Sigma-Aldrich.
ArtocarpusHirsutus leaves were washed with tap water to remove dirt, then washed with double distilled water and dried in the
dark to remove moisture completely. 10 g of dried leaves grained in Mortor is added to 100 ml of double-distilled water and
boiled for 5 minutes at 60 ° C. After cooling, the plant extract was filtered done Whatman's Number | filter paper and the
liquid was stored at 4 ° C for the synthesis of silver nanoparticles (AgNPs

Biosynthesis of AgNPs

Bioenergetics of AgNPs, 10 mL of liquid extract was added to 100 mL of 5 mL of fluid AgNO;* solution. The mixture was boiled
for 10 min at 95 ° C. The reaction of silver nanoparticles was observed by a change in the color of the mixture during the
temperature treatment. A control group was also developed without leaf extract. The solution of AgNPs was purified by
repeated centrifugation at 10000 rpm for 20 min 4 °c. The resulting hole was suspended in distilled double distilled water and
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dried using Archive. The reduction of silver nanoparticles was observed by the change in color Reaction compound during

temperature treatment *'°
~—— '?’

S

Silver Nitrate (1mM) Leaf Extract Silver Nanoparticles

Fig.2 Colour changed from brown to pale yellow
Characterization

UV-Vis Spectra Analysis

The absorption spectrum of AgNPs and Plant Extract aqueous solutions were stored with a UV-Vis Spectrophotometer
(Perkin Elmer) in the range of 0-900nm at room temperature. Analysis Quartz was carried out with quartz. The reaction
mixture was monitored spectroscopically from 0 to 150 min every

30 min. There was distilled water used as a blank solution.

1-16

FTIR Analysis

The presence of plant elements on the surface of AgNPs was determined by Fourier to transform infrared spectroscopy (FT-IR).
Potassium bromide atoms were prepared for Plant Extract and AgNP. This analysis helps determine which bonds are responsible
for the synthesis and stability of silver nanoparticles. The biogeochemistry of NPs was demonstrated by a comparative study of
FTIR (Perkin Elmer 400 FTIR) spectroscopy in the range of 4000-500cm™.

PXRD Analysis
X-ray diffraction (XRD) analysis was performed to study the crystal structure AgNPs. The XRD method was recorded using an
embryo X-ray diffractometer.

RESULT AND DISCUSSION

UV-vis spectrum Analysis

The use of a UV-vis spectrophotometer induces localized surface plasmon vibrations in the metal, causing an electric field to
resonate at a certain wavelength, causing a strong beam dispersion at that wavelength. Assessment of spectrophotometric
measurements at this level; Color or color calibration estimation is performed at different wavelengths. Surface plasmon
resonance was induced by reducing the Ag + ion in the AgNP complex by extracting the horse chestnut leaf and, consequently,
quantifying the UV-Vis spectrophotometer. AgNP formation is expected in the wavelength range of 386 nm, according to UV-Vis
measurements. The synthesis of AgNPs in liquid solution was observed by measuring the absorption spectra in the wavelength
range of 300—1100 nm (Figure 3). The solution of silver nitrate became dark brown with the juice of the leaves. In the UV-vis
spectrum; The single, strong, and wide surface plasmon resonance peak was observed at 464 nm, which confirmed the synthesis
of AgNPs '71?

Absorbance

Wavelength (nm)

Fig.3 UV-Vis spectrum of AgNPsUsing ArtocarpusHirsutus Leaf leaf extract

FTIR Analysis

The FTIR spectrum confirmed the interaction between silver nanoparticles and capping agents. FTIR spectra of 3381, 2925,
2865 cm™' (phenolic OH) and 1598 cm™' (aromatic N-H stretches) in speciosa leaf extracts (Figure S3 (a))., 1384 cm™ (-OH
Stretch), 1072 cm ' (Aromatic C-H Stretch), 914 cm™ (Protein Binding due to Carbonyl Stretching in Proteins), 830 cm
(Aromatic ring Stretch), 667 cm™ (C-C bond or set group Il of the aromatic ring), 607 cm™' (aromatic secondary amine CN
stretching. which indicates the reduction of the corresponding functional groups (figure. 4). The results obtained show that the
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polyphenols in Cassia anceolata leaf extracts are extended in the C-C and CNresonance.
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Fig 4 FT-IR spectrum of AgNPs Using ArtocarpusHirsutus leaf extract

PXRD Analysis

The crystallinity of silver nanoparticles was confirmed by analysis of XRD shape as shown in Figure 3. Five different difference
peaks in the values of 38.03 °, 44.29 °, 64.49, 77.49 ° and 81.51 ° which can be indexed to the (I | 1), (200), (2 20), (3 | | and
(2 2 2) reflective planes of the face-centered cube structure (figure. 5). The intensity of 100% was observed 26 value with 38.03
2 These peaks are caused by existing organic compounds that are responsible for the extraction and reduction of silver ions

and the stabilization of the resulting nanoparticles 2' .
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Fig.5 PXRD pattern of AgNPs synthesized using the supernatant of ArtocarpusHirsutus leaf

CONCLUSIONS

The biocompatible synthesis of silver nanoparticles (AgNO;) was achieved by applying a simple and novel green chemistry
procedure involving the use of Cassia anceolata leaf extract as a reducing and capping agent. The biosynthesis of silver
nanoparticles was carried out via hydroxide precipitation at room temperature followed by calcination at 450 °C. The successful
formation of silver nanoparticles was confirmed by UV, FTIR, XRD analyses. XRD results confirm the average crystallite size
observed from the intense plane of (I | 1) was measured as 38.03 nm.
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Abstract: In this work, the copper complexes was synthesised in the conventional method. It was an eco-friendly method with
less amount of solvent was preferred. In this method the catalyst free synthesis of copper complexes are more preferable. The
reaction was carried out in the room temperature . The complexes has been synthesised and the formation of the complexes
were confirmed by Its melting point ,the characterisation studies like UV-Visible as well as FT-IR ,Antimicrobial studies based on
the ant feeding and larvicidal activity against mosquito. In scope of this work, the pharmacological activity of the newly
synthesised copper complex has a positive affects in the biological activity. Present work has focused on the larvicidal activity.
But it can be analysis for the anti-inflammatory, anti-cancer, antiallergic activity and so on.

Key words: Eco friendly, Larvicidal, Anti feeding, Ligand, CU(ll) Complex
INTRODUCTION

Copper exhibits considerable biochemical action either as an essential trace metal or as a constituent of various exogenously
administered compounds in humans. In its former role it is bound to ceruloplasmin, albumin, and other proteins, while in its
latter it is bound to ligands of various types forming complexes that interact with biomolecules, mainly proteins and nucleic acids
4. The multifaceted role of copper in biological systems is demonstrated by several studies. In particular the involvement of
copper in human diseases has been described from a medicinal-chemical and a biochemical view focusing on the molecular
physiology of Cu transport *7. Much of the current research effort is cited on copper homeostasis and its relation to iron
metabolism as well as the role of copper in biological processes related to human physiology and pathology. While a lot of the
functions that have been proposed to account for the homeostasis of inorganic noncomplexed copper in humans have been
described, only a limited number of review studies have focused on the multiple biochemical events which could be directly
implicated in the use of copper complexes in medicine.®!" To be considered as Molecular Biology International a functional
index of Cu status, the chosen marker must (a) respond sensitively, specifically, and predictably to changes in the concentration
and/or supply of readily available (and potentially toxic) copper, (b) be accessible for measurement and measurable, and (c)
impact directly on health. It is estimated that less than 5% of the total copper concentration circulates independently of binding
proteins such as ceruloplasmin.'”'* The concentration of protein-free copper is very low relative to the total serum copper
concentration, and therefore a clinically significant change in the free copper concentration may not be detected through
measuring total copper concentrations in serum alone. Because copper is most toxic in the unbound form, measurement of
unbound copper in circulation would theoretically be the most direct laboratory test for detecting potentially toxic copper
overload. For these reasons, a single index, such as total copper concentration in serum (determined by several standardized
methods, including atomic absorption spectrometry (AAS), inductively coupled plasma emission spectroscopy (ICP), and
colorimetric methods applied to autoanalyzers), is inadequate for assessing the total body copper nutriture of an individual and
must be supported by collaborating evidence '*-'". Usually, immunoreactive or enzymatically measured ceruloplasmin (Cp) levels
are used to evaluate the body storage of copper. Cp levels are a good reflector (or biomarker) to keep copper status in the
right therapeutic window, avoiding clinical copper deficiency. The specific activity of copper-containing enzymes in blood cells,
such as erythrocyte superoxide dismutase and platelet or leukocyte cytochrome c oxidase, may be a better indicator of
metabolically active copper stores than the serum concentration of copper or ceruloplasmin, since the enzyme activities are
sensitive to changes in copper stores but are not sensitive to factors not related to copper nutriture. Despite the fact that the
ideal index of copper status in adult humans has not been established yet, certain novel potential biomarkers that could be
analyzed to screen for copper deficiency are currently under evaluation. Copper chaperon for superoxide dismutase (CCS) has
been proposed as a sensitive and accurate biomarker since it reflects both deficiency and excess states of Cu. CCS levels in
blood erythrocytes and white cells are determined with specific antibodies and have been shown to vary inversely proportional
to Cu status .

MATERIALS AND METHODS

All chemicals were purchased from Merck, Sigma-Aldrich, and used without further purification. Solvent was dried and distilled
prior to use. Merck pre-coated silica gel plates with a fluorescent indicator were used for analytical TLC. Flash column
chromatography was performed using silica gel (Merck). Ethyl acetate hexane was used as an eluting solvent for TLC and column
chromatography '® Melting points were recorded in open capillary tubes and were uncorrected. The UV-Visible spectra (KBr)
were recorded on a Shimadzu UV - 1280 (200-800 nm) spectrometer. The FT-IR spectra (KBr) were recorded on a Shimadzu
8201pc (4000-400 cm™) spectrometer.'?

Preparation of Bis-(N-aminoethylethanolamine)-Copper (Il) Complex ().
The compoundsN-aminoethylethanolamine (0.02mol, 2ml) in 5ml ethanol is stirred in a magnetic stirrer with CuCl,.2H,O
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(0.0Imol, 1.7g) in 5ml ethanol for one hour. Blue coloured precipitate was formed. The solvent ethanol was evaporated under
vacuum. The product was confirmed by TLC. The product was recrystallized in ethanol to get pure product 2%,

Bis-(N-aminoethylethanolamine)-Copper (ll) chloride(1).

Blue solid; mw: 398.86; mp 195°C; UV A™°M _nm (abs): 225 (0.65), 253 (0.79), 591 (0.02); IR (cm™'): 3759.70 (OH), 3410.74
(NH), 292291 (CH), 1474.46 (C-N) 1018.83 (C-O), 745.22 (CHbend) 670.80 (Disubstituted); Elemental analysis: Calculated. for:
Ci2H»ClLCuN4O;: C, 36.14; H, 8.09; N, 14.05 %; Found: C, 36.12; H, 8.10; N, 14.06; %

RESULTS AND DISCUSSION

The complex | was prepared according to the synthesis sequences illustrated in scheme |. Complex | was synthesised by the
condensation reaction using N-aminoethylethanolamine reacted with CuCl,.2H;O in ethanol medium (Scheme 1). The
compounds were confirmed by recording the UV and IR spectra 2 UV-VIS profile of complex | was studied at a wavelength
range of 200 to 800 nm 2 Three major bands were noticed at 225, 253 and 591 nm with absorbance values of 0.65, 0.79 and
0.02 respectively. FT-IR spectrum of complex | was performed to identify the functional groups present in thecomplex based on
the peak values in the region of infrared radiation. The major bands were observed at V*® cm™': 3759.70, 3410.74, 2922.91,
1474.46, 1018.83, 745.22 and 670.80. The peak at 3759.70 cm™' indicates the absorption arising from Cu-OH stretching. The
peak at 3410.74 cm™' indicates the absorption arising from Cu-NH stretching **?°. The peak at 2922.91 cm’' indicates the
absorption arising from C-H stretching. The peak at 1474.46 cm™ corresponds to the presence of C-N stretching frequency.
The peak at 1018.83 cm™' confirms the stretched vibration of C-O bond in the alcohol moiety. The peak at 745.22 cm™' indicates
the bending vibration of aliphatic C-H bonds %32 The peak at 670.80 cm™ corresponds to the disubstituted moiety in the
aliphatic compound. In addition, some weak absorption bands were also recorded in the spectra.

Larvicidal activity

Complex | was active against CulexquinquefasciatusLDs, value of 69.83 ugiml

Table |.Larvicidal activity of synthesized complexes .

Mortality (%)Room temp LDso
Comp.No. Concentration(pg /mL)? (g /mL)
100 50 25 10
| 68+ 0.67 | 40 £ 1.29 | 24+ 1.78 | 12+ 0.98 69.83
Positive control - - - - 60.03
Negative control | 00+0.0 | 0.0+0.0 [ 00+0.0 | 0.0+ 0.0 | 0.0+0.0

Positive control: Permethrin Negative control:DMSO, “Value were the means of three replicates * SD.
Antifeedant activity (Ichthyotoxicity activity)
Complex | showed high toxicity. Complex | produced 66% mortality in 24hr at 100 pg/ml respectively. Toxicity was measured
as the death percentage at 24hr. The values are summarized in Table 2. Complex | was highly active with the LDs, value of

69.57 pg/ml.

Table 2.Antifeedantactivity of synthesized complexes .

Mortality (%)Room temp LDso
Comp.No. Concentration(ug /mL)* (Mg /mL)
100 50 25 10

| 66x1.45 | 42+0.78 | 28%].18 | 12+0.06 69.57

Negative control | 0.0+ 0.0 | 0.0+0.0 | 0.0+0.0 | 00+0.0 | 0.0£0.0
Negative control:DMSO “Value were the means of three replicates = SD
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Fig 1. UV spectrum of complex I. Fig.2.. IR spectrum of complex |

CONCLUSION

From the present study, it can be concluded that the potency of the copper (Il) complexes shows significant activity in larvicidal
and less toxic in antifeedant bioassays. The derived complex | shows significant activity against mosquito larvae compared with
positive control and shows less toxic in antifeedant activity. Therefore, these compounds might be a potential source for
developing ecologically significant bioactive compounds, including biodegradable pesticides, and biopharmaceuticals.
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Abstract: In this work, the nickel complexes were synthesised in a convenient method like the conventional method. It was an
eco-friendly method with less amount of solvent. In this method the catalyst free synthesis of nickel complexes is more
preferable. The reaction was carried out in the room temperature for such ligands and reflux temperature for such types of
ligands. This will be helpful to carryout in normal condition. The complexes have been synthesized and the formation of the
complexes were confirmed by its melting point, the characterization studies like UV-Visible as well as FT-IR. Antimicrobial
studies based on the ant feeding and larvicidal activity against mosquitoes

Keywords:FT-IR.,UV-Visible, Antimicrobial,Nickel oxide

INTRODUCTION

Nickel has a lot of compounds and complexes which present the oxidation states -1, 0, +1, +2, +3, +4. The compounds of Ni (0)
are quite usual, with special relevance to the carbonyl Ni (CO)4, and they are a very volatile colorless liquid used in material
plating. The oxidation state +2 is the most common one, being known a great number of compounds, namely the hydroxide Ni
(OH),, the oxide NiO, salts of all the inorganic acids and of a great number of organic acids. Among these we refer the sulfate,
usually used in electroplating solutions, the acetate, used as catalyst and mordant in the textile industry, the formate, used in the
production of catalysts, the isodecyl orthophosphate and the naphthenate, used as motor oil and lubricants additives, and many
other, with several applications in the laboratory and in chemical industry.! Metal complexes of Schiff base derived from 2-
thiophene carboxaldehyde and 2-aminobenzoic acid (HL) and Fe (lll) or Co (1) or Ni (Il) or UO; (Il) showed a good antibacterial
activity against Escherichia coli, Pseudomonas aeruginosa and Staphylococcus pyogenes. Fe (lll), Cu (Il), Zn (Il) and UO, (Il)
complexes caused inhibition for E. coli. The importance of this lies in the fact that these complexes could be applied fairly in the
treatment of some common diseases caused by E. coli. However, Fe (lll), Co (ll), Cu (Il), Zn (Il) and UO, (ll) complexes were
specialized in inhibiting Gram-positive bacterial strains (Staphylococcus pyogenes and P. aeruginosa). The importance of this
unique property of the investigated Schiff base complexes lies in the fact that it could be applied safely in the treatment of
infections caused by any of these particular strains?.

MATERIALS AND METHODS

Chemicals and reagents

All chemicals were purchased from Merck, Sigma-Aldrich, and used without further purification. Solvent was dried and distilled
prior to use. Merck pre-coated silica gel plates with a fluorescent indicator were used for analytical TLC. Flash column
chromatography was performed using silica gel (Merck). Ethyl acetate — hexane was used as an eluting solvent for TLC and
column chromatography. Melting points were recorded in open capillary tubes and were uncorrected. The UV-Visible spectra
(KBr) were recorded on a Shimadzu UV - 1280 (200-800 nm) spectrometer. The FT-IR spectra (KBr) were recorded on a
Shimadzu 8201 pc (4000-400 cm™') spectrometer®®

Method of preparation

Preparation of Bis-(N-aminoethylethanolamine)-Nickel (II) Complex (1).

The compounds N-aminoethylethanolamine (0.0Imol, Iml) in 5ml ethanol is stirred in a magnetic stirrer with NiCl,.4H,O
(0.005mol, Ig) in 5ml ethanol for one hour at 60°C. Skyblue coloured precipitate was formed. The solvent ethanol evaporated
under vacuum. The product was confirmed by TLC. The product was recrystallized in ethanol to get pure product.Bis-(N-
aminoethylethanolamine)-Nickel (Il) chloride (1).Skyblue solid; mw: 394.01; mp: >360°C; UV AMeOH nm (abs): 225 (0.21),
359 (0.02); IR (cm™): 3426.21 (OH), 3238.61 (NH), 2925.86 (CH), 1467.97 (C-N)1063.84 (C-O), 789.99 (CHbend), 630.03
(Disubstituted); Elemental analysis:Calculated.for: C;H3;,CLNiN4O,: C, 36.14; H, 8.09; N, 14.22 %; Found: C, 36.12;H, 8.10; N,
14.23; %Preparation of Bis-(4-benzylidene-3-methyl-1H-pyrazol-5(4H)-one)-Nickel (Il) complex (2).The compounds 4-
benzylidene-3-methyl- | H-pyrazol-5(4H)-one (0.01mol, 0.98) in 5ml ethanol is refluxed over a water bath in a magnetic stirrer
with NiCl;.4H,O (0.005mol, 1g) in 5ml ethanol for three hours at 60°C. Then 30ml of 10% NaOH solution was added. Pale
green coloured precipitate was formed. It is filtered and dried. The product was confirmed by TLC. The product was
recrystallized in ethanol to get pure product®® Bis-(4-benzylidene-3-methyl- |H-pyrazol-5(4H)-one)-nickel (Il) (2) Pale green
solid; mw: 353.86; mp: >360°C; UV AMOH __ nm (abs): 252 (1.42); IR (cm™): 3433.42 (NH), 2928.32 (CH), 1631.73 (C=0),
1458.31 (C-N) 820.93(CHbend), 626.65 (Disubstituted); Elemental analysis: Calculated. ForCoH¢ClLNiN+O,: C,
33.94; H, 4.56; N, 15.83; %. Found: C, 33.96; H, 4.55; N,15.82; %.Preparation of Bis-(1,3-cyclohexanedione)-Nickel (Il) complex
(3). The compounds 1,3-cyclohexanedione (0.0lmol, 1.12 ) in 5ml ethanol is refluxed over a water bath in a magnetic stirrer
with NiCl,.4H,O (0.005mol, Ig) in 5ml ethanol for three hours at 60°C. Then 30ml of 10% NaOH solution was added. Green
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coloured precipitate was formed. It is filtered and dried. The product was confirmed by TLC. The product was recrystallized in
ethanol to get pure product.

Bis-(1,3-cyclohexanedione)-nickel (Il) (3) Pale green solid; mw: 282.95; mp: >360°C; UV A™°H nm (abs): 225 (3.95), 244 (0.79),
271 (0.85) and 276 (0.87); IR (cm™): 2940.85 (CH), 1639.52 (C=0),1186.56 (C-O), 865.55 (CHbend), 610.95
(disubstitutedmoity); Elemental analysis: Calculated. For C;H¢NiO.: C, 50.94; H, 5.70; %. Found: C, 50.95; H, 5.69; %.

Larvicidal activity

Larvicidal bioassay procedure from the previous literature (Song, G.P. et al.). Assessments were made on a dead/alive basis.
Evaluations are based on a percentage scale of 0—100, which 0 equals no activity and 100 equals total kill. The bioassay was
repeated three times, and the result of bioactivity was the average of these replicates. The values are compared with the positive
control Permethrin. The LDsovalues of some active title compounds were evaluated using probit analysis and the results were
analysed using the SPSS v16 software®!'.

Larvicidal Activity against Mosquito (Culexquinquefasciatus).

The larvicidal activity was evaluated at the preliminary test concentration of 100ug mL—1 against the fourth-instar
Culexquinquefasciatusby the water immersion method 44 under conditions of (27 £2) °C, photoperiod of 10:14 (light:dark), and
relative humidity 50-70%. All the test beakers containing twenty Culexquinquefasciatuswere evaluated 8 days after treatment. The
results were recorded by average percentage mortality.

Antifeedant activity

Fingerlings (1.5-2.0 cm) of marine acclimated Oreochromismossambicuswere used for evaluating ichthyotoxic potential. Ten
fingerlings were introduced in experimental and control glass bowls, each containing one L of seawater and the selected
concentration of compound. Immediate reflex changes and mortality were observed continuously for the first 6 h, and then at | -
h intervals for the next 12 h. After 24 h of exposure, the number dead and live fish were counted.

/N\N\ Ni /N/N\ CHs /E\AL
DA T
o :\o:

Scheme |.One-pot two component synthesis of Bis-(1,3-cyclohexanedione)-nickel(ll) (3).
RESULTS AND DISCUSSION

The complex | was prepared according to the synthesis sequences illustrated in scheme |. The complex 2 was prepared
according to the synthesis sequences illustrated in scheme 2. The complex 3 was prepared according to the synthesis sequences
illustrated in scheme 3. Complex | was synthesised by the condensation reaction using N-aminoethylethanolamine reacted with
NiCl,.4H,O in ethanol medium . The complex 2 was synthesised by 3-methyl-1H-pyrazol- 5(4H)-one reacted with NiCl,.4H,O
by condensation method . The complex 3 was synthesised by |,3-cyclohexanedione reacting with NiCl,.4H,O by condensation
method (Scheme 1) The compounds were confirmed by recording the UV and IR spectra.UV-VIS profile of complex | was
studied at a wavelength range of 200 to 800 nm. Three major bands were noticed at 225 and 359 nm with absorbance values of
0.21 and 0.02 respectively'”'.FT-IR spectrum of complex | was performed to identify the functional groups present in the
complex based on the peak values in the region of infrared radiation. The major bands were observed at V¥®" cm™': 3426.21,
3238.61, 2925.86, 1467.97, 1063.84, 789.99 and 630.03. The peak at 3426.21 cm™ indicates the absorption arising from Ni-OH
stretching. The peak at 3238.61 cm™' indicates the absorption arising from Ni-NH stretching. The peak at 2925.86 cm™ indicates
the absorption arising from C-H stretching. The peak at 1467.97 cm™corresponds to the presence of C-N stretching frequency.
The peak at 1063.84 cm™ confirms the stretched vibration of C-O bond in the alcohol moiety. The peak at789.99 cm™ indicates
the bending vibration of aliphatic C-H bonds. The peak at 630.03 cm™ corresponds to the disubstituted moiety in the aliphatic
compound. In addition, some weak absorption bands were also recorded in the spectra. UV-VIS profile of complex 2 was studied
at a wavelength range of 200 to 800 nm. One major band was noticed at 252nm with absorbance values of 1.42 respectively. FT-
IR spectrum of complex 2 was performed to identify the functional groups present in the complex based on the peak values in
the region of infrared radiation. The major bands were observed at V¥ cm™: 3433.42, 2928.32, 1631.73, 1458.31, 820.93 and
626.65. The peak at 3433.42 cm™ indicates the absorption arising from Ni-NH stretching. The peak at 2928.32 cm™ indicates the
absorption arising from C-H stretching. The peak at 1631.73 cm™corresponds to the presence of Ni-CO stretching frequency.
The peak at 1458.31 cm™'corresponds to the presence of C-N stretching frequency. The peak at 820.93 cm™' indicates the
bending vibration of aliphatic C-H bonds. The peak at 626.65 cm™ corresponds to the disubstituted moiety in the aliphatic
compound. In addition, some weak absorption bands were also recorded in the spectra. UV-VIS profile of complex 3 was studied
at a wavelength range of 200 to 800 nm. Four major bands were noticed at 225, 244, 271 and 276 nm with absorbance values of
3.95, 0.79, 0.85 and 0.87 respectively. FT-IR spectrum of complex 3 was performed to identify the functional groups present in
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complex based on the peak values in the region of infrared radiation. The major bands were observed at VB cm™': 2940.55,
1639.52, 1186.56, 865.55 and 610.95.80. The peak at 2940.55 cm™ indicates the absorption arising from C-H stretching. The
peak at 1639.52 cm™ is corresponds to the presence of Ni-CO stretching frequency. The peak at |186.56 cm™ is corresponds to
the presence of C-O stretching frequency. The peak at 865.55 cm™' indicates the bending vibration of aliphatic C-H bonds.
The peak at 610.95 cm™ corresponds to the disubstituted moiety in the aliphatic compound. In addition, some weak absorption
bands were also recorded in the spectral 5-16.

Larvicidal activity

Complex 2 was highly active against CulexquinquefasciatusLDs, value of 18.52 pg/ml than complexes | and 3 with the LDso value of
59.97 and 84.73 pg/ml. Among the complexes | - 3 the complex 3 was less active against Culexquinquefasciatuswith the LDso
values of 84.73 pg/ml respectively. The synthesized complex 2 was highly active and | was moderately active compared to the
positive control Permethrinwith the LDso value of 60.03 pg/ml. The values are summarized in Table I.

Table I.Larvicidal activity of synthesized complexes (I - 3)

Comp.No. Mortality (%)Room temp Concentration(ug LD50 (g
/mL)? /mL)
100 50 25 10
I 80+1.78 42+0.67 20+1.87 0+0.00 59.97
2 100+0.00 80+1.42 68+1.54 34+1.23 18.52
3 60+ 1.64 30+ 0.54 10+ 0.34 0+ 0.00 84.73
Positive control - - - - 60.03
Negative control 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+ 0.0

MSO“Value were the means of three replicates £ SD.

Antifeedant activity (Ichthyotoxicity activity) Complex | showed high toxicity compared with other complexes | and 2.
Comeplex | produced 80% mortality in 24hr at 100 pg/ml respectively. Toxicity was measured as the death percentage at
24hr. Complex 2 produced 43% mortality in 24hr at 100 pg/ml. The values are summarized in Table 2. Among the
synthesized complexes | - 3 the complex | was highly active with the LDs, value of 46.08 pg/ml'"'*

Table 2.Antifeedantactivity of synthesized complexes (I - 3)

Comp.No. Mortality (%)Room temp Concentration(ug /mL)* LD50 (ug /mL)
100 50 25 10
I 80+1.54 60+0.56 40+1.21 18+1.87 46.08
2 43+0.87 20+0.07 0+0.00 - >100
3 60+2.12 44+1.47 20+0.67 0+0.00 75.96
Negative control | 0.0+0.0 | 0.0+£0.0 | 0.0+£0.0 | 0.0 £0.0 | 0.0+ 0.0

Negative control:DMSO°Value were the means of three replicates * SD.

I —
L . L) i) 1 =
UV spectrum of complex |. IR spectrum of complex |.
- *"
00 00 B0 T 200 300 s 140
Wasismgh
UV spectrum of complex 2 . IR spectrum of complex 2.
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UV spectrum of complex 3 .IR spectrum of complex 3

CONCLUSION

From the present study, it can be concluded that the potency of the nickel(ll) complexes shows significant activity in larvicidal
and less toxic in antifeedant bioassays. The 3-methyl-1H-pyrazol-5(4H)-one derived complex 2 shows significant activity against
mosquito larvae compared with positive control and shows less toxic in antifeedant activity. Therefore, these compounds might
be a potential source for developing ecologically significant bioactive compounds, including biodegradable pesticides, and
biopharmaceuticals?
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Green Synthesis Nickel Oxide Nanoparticle Using Unripe Fruit Extract Of
Solanum Torvum and Evaluating Its In-Vitro Antifungal Activity
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Abstract: Biological method for the synthesis of nanomaterials has been suggested as an ecofriendly method. The synthesis of
Nickel oxide nanoparticles (NiO NPs) is reported in this paper using Solanum trilobatum leaf extract as the fuel and nickel
nitrate as the precursor through biological method. X-ray diffraction (XRD) study confirmed that the formed product has face
centered cubic phase with high crytallinity and an average crystallite size of 23.21 nm. A cylindrical and rod like morphology was
confirmed from morphological studies. The NiO formation with high purity phase was also confirmed by XRD study. The
functional group of the NiO was confirmed with FT-IR study.

Keywords: Solanum torvum, NiO,, UV-Visible spectroscopy, FT-IR, EDX, and XRD analysis
INTRODUCTION

Ni based nanoparticles have recently become a fundamental building block in nanotechnology due to their unique optical,
electronic, catalytic, and chemical properties. The high surface-to-volume ratio, size and shape-dependent optical features, their
size-dependent electrochemistry, high chemical stability, and facile surface chemistry have made them the model system of
choice for exploring a wide range of phenomena including self-assembly, bio-labeling, catalysis, etc. '2. One attractive feature of
nonble metal/transition metal nanoparticles is that their surfaces can be derivatized with thiols, phosphines, alkynes, and amines
in both aqueous and organic solvents, allowing a range of chemistry to be utilized in particle modification *7. Noble/transition
metal nanoparticles are often modified by soaking the colloid in a solution of the ligand of interest, making modification
straightforward. Another advantage is that gold nanoparticle size can be easily modified to suit the needs of the experiment. For
example, larger gold nanoparticles (> 80 nm) scatter light very effectively, making them useful labels in optical microscopy. In
contrast, smaller nanoparticles (~ 5 nm) can be used as a size-control template for biomimetic high-density lipoprotein
structures. A fascinating and useful trait of gold nanoparticles is their electronic interactions causing a distance-dependent color
change. This effect is observed in solutions when the particles come within less than one particle diameter of each
other.Importantly, almost any surface modification that can be made to the gold nanoparticle that can cause particle cross-linking
in the presence of a specific analyte, in principle, can result in a colorimetric sensor. Even today, the biological aspects of metallic
gold nanoparticles (GNPs) are very useful to human health and cosmetic applications . Gold nanoparticles have widespread
applications in targeted drug delivery, imaging, diagnosis, and therapeutics due to their extremely small size, high surface area,
stability, non-cytotoxicity, and tunable optical, physical, and chemical properties. In some ways, it has revolutionized the field of
medicine. Functionalized gold nanoparticles with various biomolecules such as DNA, amino acids, and carboxylic acids have been
used in cancer therapy and offer outstanding drug delivery systems. Targeted drug delivery and programmed release of curative
drugs to the specific site is achieved by using gold nanoparticles because they can tolerate high drug load and release it to the
specific site through various administration routes and can act together with cancerous cells. Side effects of generic drugs have
been reduced by conjugation with gold nanoparticles and they increase the quality of life of patients.

MATERIEL AND METHODS

All materials were purchased from Nice and Loba chemicals. Solvents used throughout the reactions were of high purity and
used without further purifications. Collection of plant materials.The unripe fruit of Solanum torvum was collected from the local
places of the perambalur area. Fresh unripe fruit was used for the synthesis of nickel oxide nanoparticle Preparation of plant
extractThe nickel chloride and Solanum torvum unripe fruit extract were used as the starting materials. The Solanum torvum
unripe fruit extract solution was prepared using unripe fruits that had been rinsed with deionized water and finely cut into small
pieces. The unripe fruits are grained, boiled with 100 mL distilled water for about |0 mins, filtered, and stored. The resulting
extract was used as a Solanum torvum extract solution.

Synthesis of Nickel oxide nanoparticles

In the preparation of Nickel Oxide nanoparticles, compounds NiCl,.2H,O (I g) was first dissolved in 10 ml of deionized water
and mixed with 10 ml of flower extract solution under vigorous stirring at room temperature for 3hr. Then ImL of 10% NaOH
was added. The mixture was maintained at 100 ° for |12 hrs in the oven. The obtained powder was calcined at 350 ° for 4 hrs.
Characterization studies

Nickel oxide nanoparticles synthesized by this green method were characterized by, UV-Visible spectrophotometer (Shimadzu)
and Fourier-transform infrared (FTIR- Shimadzu) spectrum in the range 4000-400 cm™, SEM (Scanning Electron Microscope),

EDX (Energy Dispersive Diagram), XRD (X-ray Diffraction Spectrophotometer) and also the synthesized nickel oxide
nanoparticles were tested for in vitro antifungal activity against four different fungal strains.®'3
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Biological screening Antifungal activity

The minimal inhibitory concentration (MIC) was determined by the broth microdilution method according to the Clinical and
Laboratory Standards Institute (CLSI ) (The National Committee for Clinical Laboratory Standards). In vitro antifungal activity of
the final compounds |- |a was evaluated against standard strains; Aspergillus Niger,

RESULT AND DISCUSSION
Optical Characterization

The reduction of Ni** ions to NiO NPs by unripe fruit of Solanum torvum extract was visually monitored by color change in
the mixture. The gradual color change in solution color from pale green to dark brown color was observed and this indicates
that the phenolic compounds and phytochemicals present in unripe fruit extract act as a good reducing agent for the synthesis
of NiO NPs. Phytochemicals in plant parts play a significant role in the reduction of metal ions to metal NPs. Surface plasmon
resonance (SPR) excitation in UV-vis analysis was used to characterize the metallic nature of the nanoparticles in colloidal
dispersion. Figure | represented the UV-vis spectra of green synthesized NiO NPs using unripe fruit extract. A progressive
strong broadening of SPR was observed in the visible region from 320 to 430 nm representing the formation of NiO NPs. In
this study, the maximum absorption peak appeared at 329 nm indicates the formation of NiO NPs '*'®The synthesized NiO
NPs elemental composition was confirmed by EDX examination. The manifestation of zinc and oxygen peaks in the EDX
spectra confirmed that the synthesized material was NiO NPs . The weight percentage of Nickel and Oxygen atoms were
55.06 and 44.94 respectively. The further peaks extant in the spectra may be as a result of the existence of bio organics or
impurities in the solution. The elemental composition of NiO nanoparticles was represented in Table

e NO
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Fig:1 EDX Analysis of NiO nanoparticles Fig:2 XRD of NiO

XRD Analysis

The XRD pattern of synthesized NiO NPs was represented in Figure . The diffraction peaks at 20 = 37.1°, 43.2°, 62.7°, 75.3°,
and 67.979.3° were respectively indexed to (I11), (200),(220), (311) and (222) planes of the pure cubic structure of NiO NPs
(bumsenite, NaCl type structure). The obtained diffraction peaks were matched with standard NiO NPs. All the diffraction peaks
are in decent agreement with the standard pattern for pure NiO nanoparticles (JCPDS No. 73-1519). There is some impurity
peaks were observed. The intense peaks indicate the extremely crystalline nature of the formed nanoparticles. From the

observed main diffracted peak, the average crystalline size can be calculated using the Scherer equation,'®?'
Table 1. Elemental composition of NiO nanoparticle
Element Atomic Weight % Atom % Weight % Error
Number
O 8 44.94 75.00 [.13
Ni 28 55.06 25.00 .13
Total - 100.00 100.00 -

kA (hkl) = gcosd
Where Dy is the average crystalline size, k is shaped constant (0.89), A is the wavelength of the incident x-ray (Cuka source, A
= 0.15405 nm), B is the full width half maximum (FWHM), 0 is the incident angle of x-ray. The average crystallite size of the
synthesized NiO nanoparticles was 153.49 nm.
Antifungal activity

The synthesized nanoparticle 2 and Solanum torvum unripe fruit extract | were evaluated for antifungal activity against four
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different fungal species. Compound 2 shows remarkable antifungal activity than compound |. Compound 2 shows high
antifungal activity in two fungal species namely C. Albicans and M. audouinii. Compound la with the MIC value of 01 pg/mL was
highly active than control clotrimale with the MIC value of 02 pg/mL in C. Albicans. Compound 2 with the MIC value of 02
pg/mL shows high antifungal activity than clotrimale with the MIC value of 04 pg/mL. The results were summarized in Table 2.

Table 2. Antifungal activity of Solanum torvum unripe fruit extract | and NiO nanoparticle 2

Compounds MIC (ug/mL)
Aspergillus Candida Microspor um Cryptoco ccus
Niger albicans audouinii Neoforma ns
| 45 25 64 16
2 56 ol 02 26
Clotrimale ol 02 04 05
CONCLUSION

In conclusion, the nickel oxide nanoparticle was synthesized using fresh unripe fruit extract of Solanum torvum. The synthesized
nanoparticles were characterized and confirmed using UV, FT- IR, XRD, and SEM analysis, the results showed that NiO Nps
were synthesized properly. The in vitro antifungal activity depicts the effective antifungal activity of NiO NPs. This concludes that
further studies on NiO Nps help for drug development.
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