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Abstract: Cleome gynandra is one among the plants used as a remedy for various human and animal diseases. It is commonly called nalvelai 
in Tamil and belongs to the family cleomaceae. Aim of the present study is used to assess quality of the powdered plant materials. The 
prime objective of this study is to assess characteristic features of powder preparation, pharmacognostic value like ash value, extractive 
value, chromophore by fluorescent assay and also to study phytochemical markers. Powder microscopy, organoleptic character 
assessment, physiochemical, fluorescent features, microbial load and preliminary phytochemical features like pharmacognosy of this plant 
were studied by making use of standard textual procedures. Plant powder is yellowish green in colour with a bitter taste. Plant powder 
showed 0% foreign matter, 4.9%w/w total ash with higher water extractive (23.7%w/w). Variable chromophores were detected with 
different acid and alkali treatment. Treatment of nitric acid showed violet brown coloration under long UV radiation. Microbial load was 
within the limits of pharmacopeial standards of raw drugs and no pathogenic organisms were detected. All the pharmacognostic results 
were within the limits of ayurvedic pharmacopeia of India. Whole plant powder showed the presence of terpenoids, flavonoids, 
polyphenols and saponins, which could be a phytochemical marker. GC-MS report revealed the presence of 20 Compounds in crude 
powder preparation. Histochemical study also confirmed the presence of tannin, saponin, flavonoids, steroids, Terpenoids and 
polyphenols, which could also confirm the water-soluble compounds in the C. gynandra whole plant powder. These observations would 
be of immense value in the botanical identification and standardization of drugs in a crude form. 
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1. INTRODUCTION  
 
Standardization of crude drug is a prominent research in the 
field of pharmacology. Pharmacology is concerned with the 
preparation of medicine for the treatment of microbial as well 
as metabolic disorders. Indian system of medicine uses 
medicinal plants as a major source of drug. Crude drugs from 
nature is the backbone of the Indian System of medicine like 
Siddha, Ayurveda etc.,1. In Indian Culture people uses crude 
preparation as a medicine. One medicinal plant had different 
name in different places within a country. In most of the cases 
medicinal plants are consumed without knowing its identity. 
Now a day medicinal crude drugs are available in the local 
market with local vernacular names. Sometime unknown use 
of these drugs may create severe side effects or even death. 
Improperly used medicinal drugs are ineffective in treatment. 
Sometimes the crude drugs are in an adulterated, adulteration 
in crude drug may leads to unwanted effects as well as no drug 
efficacy2. To understand the role of medicinal plants and its 
identity, the present study is aimed at the assessing the quality 
of raw drug from the wild and standardize its quality 
parameters. The objective of this study is to assesses quality 
of medicinal plant drugs via pharmacognostic, physiochemical, 
histochemical, fluorescent and phytochemical parameters. In 
this study, the whole plant of C. gynandra was collected from 
Mannargudi and assessed for its standard pharmacognostic 
features. This plant is commonly called as Nalvezhalai, and is a 
member of Cleomaceae family. It is an annual herb, widely 
spread in many tropical and sub-tropical parts of the world. It 
is an erect glandular-pubescent annual herb, popularly used in 
the Ayurveda, Siddha, Folk and Tibetian systems of medicine3,4. 
In India, this plant grows best during august – November 
months. This plant is indigenous to the tropical and pan 
tropical regions and plays an important role in agricultural and 
nutritional system of these regions5. Both leaves and flowers 
of this plant are edible. The leaves have a strong bitter, 
sometimes peppery flavor similar to mustard greens. This 
plant's morphology is similar to Cleome viscosa, and in Tamil it 
is called Naikaduku. When the plant is in growing condition, 
one should differentiate Cleome species based on the leaf 
arrangements, flower and seed pods. After harvesting, it is not 
possible to differentiate the plant based on the morphological 
features6,7. In this context, pharmacognostic studies are 
mandatory because once the plant is dried and made into 
powder form, it loses its morphological identity and is easily 
prone to adulteration. Such studies would assist in the 
authentication of medically potential plants and would ensure 
reproducible quality of herbal products leading to safety and 
efficacy of natural products. Hence in this study crude drug 
from C. gynandra was subjected for pharmacognostic 
standardization by making use of the following materials and 
methods. 
 
2. MATERIALS AND METHODS  
 
2.1 Collection of Plant Material 
 
The plant of C. gynandra was collected from the road sides of 
SH 66 from Kattur to neivasal road Tamil Nadu. The plant was 
identified by local people of that village and authenticated by 
Professor Dr. John Britto, Taxonomist, Department of Botany, 
St. Joseph’s College, Tiruchirapalli, India. A voucher specimen 
of the plant material has been submitted to herbarium deposit 
with reference No. 148/Herb/A/20-21. After authentication, 
the whole plant was shade dried and then milled into coarse 
powder by a mechanical grinder.  
 

2.2 Powdered Microscopy 
 
Powdered plant material was assessed microscopically for the 
presence of specific structures. Small quantity of different plant 
powder was placed separately on slides and each slide was 
mounted 2-3 drops of chloral hydrate and each slide was 
covered with cover slip and then examined under microscope. 
Different cell components were noted and photography was 
done by using digital camera8. 
 
2.3 Organoleptic Evaluation 
 
Organoleptic evaluation refers to evaluation of the 
formulation by colour, odor, taste, texture, etc. The 
organoleptic characters of the samples were evaluated based 
on the textual methods9. 
 

2.4 Physicochemical Parameters 
 

The determination of various physicochemical parameters 
such as total ash, acid insoluble ash, water soluble ash, water 
soluble extractive value, alcohol soluble extractive value, 
swelling index, foaming index, foreign matters were analyzed 
by the methods given in the ayurvedic Pharmacopoeia of 
India10.  
 

2.5 Fluorescence Analysis 
 

Powder of C. gynandra were subjected to analyze fluorescence 
features under ultraviolet light and daylight after giving 
treatment for 48 hours with various chemical and organic 
solvents like ethanol, 50% sulphuric acid, 10% sodium 
hydroxide and dilute hydrochloric acid 11-13. 
 

2.6 Microbial Limit Assay 
 

Dissolved 1gm of powdered plant material in 10mL of distilled 
water. It was serially diluted using a phosphate buffer as 
diluent. The sample was inoculated in Nutrient agar by pour 
plate, Rose Bengal agar and SS agar by spread plate techniques 
for Bacteria, Fungi and Salmonella respectively. For bacteria, 
the plates were incubated at 37°C for 48 hrs and for fungi; the 
plates were incubated 25°C for 96 hrs8.  
 
2.7 Qualitative Phytochemical Screening 
 

Preliminary phytochemical characterization was carried out by 
using standard procedure14- 16. 
 

2.8 Quantitative Analysis of Phytochemicals  
 

2.8.1 Determination of Total Phenols by 
Spectrophotometric Method 

 

Total phenols were estimated by the method of Edeoga et 
al.,17. Plant powder (2g) was boiled with 50ml of ether for the 
extraction of the phenolic component for 15min. 5ml of the 
extract was pipetted out into a 50ml flask, then 10ml of 
distilled water was added. 2ml of ammonium hydroxide 
solution and 5ml of concentrated amyl alcohol were also 
added. The samples were made up to mark and left to react 
for 30min for colour development. This was measured at 
505nm.  
 

2.8.2 Determination of Tannin 
 
Tannin was determined by Van-Burden and Robinson 
method18. 500mg of the sample was weighed into a 50ml 
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plastic bottle. 50ml of distilled water was added and shaken for 
1hr in a mechanical shaker. This was filtered into a 50ml 
volumetric flask and made up to the mark. Then 5ml of the 
filtrate was pipetted out into a test tube and mixed with 2ml 
of 0.1M FeCl3 in 0.1N HCl and 0.008M potassium 
ferrocyanide. The absorbance was measured at 120nm within 
10min  
 
2.8.3 Determination of Saponin 
 
Saponin is determined by the method of Obdoni and 
Ochuko19. Plant powder was grounded and 20g of each were 
kept in a conical flask and 100cm3 of 20% aqueous ethanol 
were added. The samples were heated over a hot water bath 
for 4hr with continuous stirring at about 55◦ C. The mixture 
was filtered and the residue re-extracted with another 200ml 
of 20% ethanol. The combined extracts were reduced to 40ml 
over water bath at about 90◦ C. The concentrate was 
transferred into a 250ml separating funnel and 20ml of diethyl 
ether was added and shaken vigorously. The aqueous layer was 
recovered, while the ether layer was discarded. The 
purification process was repeated. 60ml of n-butanol was 
added. The combined n-butanol extracts were washed twice 
with 10 ml of 5% aqueous sodium chloride. The remaining 
solution was heated in a water bath. After evaporation the 
samples were dried in the oven to a constant. 
 
2.8.4 Determination of Flavonoid  
 
Flavonoid determined by the method of Boham and Kocipai-
Abyazan20. 10g of the plant sample was extracted repeatedly 
with 100ml of 80% aqueous methanol at room temperature. 
The whole solution was filtered through whatman filter paper 
No 42 (125mm). The filtrate was later transferred into a 
crucible and evaporated into dryness over a water bath and 
weighed to a constant weight. 
 
2.8.5 Histochemical Tests 21,22   
 
A small quantity of dried and finely powdered bean sample was 
placed on a grease free microscopic slide and treated with 
specific chemicals and reagents and waited for 1-2 minutes. A 
positive test for histochemical was indicated by the appearance 
of the appropriate colour change after application of the 
reagent. Light microscope was used to observe and record any 
colour changes.  The powder sample was treated with dilute 
ammonia and H2SO4 gave yellow colour indicating flavonoids. 
Plant powder treated with dragendorff reagent gave brown 
colour indicating alkaloids. Plant powder treated with ferric 
chloride gave Dark blue to black which indicates the presence 
of tannin. Plant powder treated with 5 drops of acetic 
anhydride and 5 drops of H2SO4 to give Violet to Blue (or) 
Green colour which indicates the presence of steroids. Plant 
powder treated with Toludine blue to give Blue green/Red 
colour indicates the presence of polyphenol. Plant powder 
treated with Dinitrophenylhydrazine (few drops) to give 
Orange colour indicates the presence of Terpenoids. Plant 
powder treated with H2SO4 (few drops) to give Yellow colour 
indicates the presence of Saponin. Plant powder treated with 
Acidic acid, few drops of ferric chloride and H2SO4 to give 
Brown colour indicates the presence of Glycoside. 
 
2.8.6 Gc-Ms Analysis 
 
GC MS analysis was carried out on Shimadzu 2010 plus 
comprising a AOC-20i autosampler and gas chromatograph 

interfaced to a mass spectrometer instrument employing the 
following conditions: column RTX 5Ms (Column diameter is 
0.32mm, column length is 30m, column thickness 0.50µm), 
operating in electron impact mode at 70eV; Helium gas 
(99.999%) was used as carrier gas at a constant flow of 1.73 
ml /min and an injection volume of 0.5 µI was employed (split 
ratio of 10:1) injector temperature 270 ºC; ion-source 
temperature 200 ºC. The oven temperature was programmed 
from 40 ºC (isothermal for 2 min), with an increase of 8 
ºC/min, to 150ºC, then 8ºC/min to 250ºC, ending with a 20min 
isothermal at 280ºC. Mass spectra were taken at 70eV; a scan 
interval of 0.5 seconds and fragments from 40 to 450 Da. Total 
GC running time is 51.25min. The relative percentage amount 
of each component was calculated by comparing its average 
peak area to the total areas. Software adopted to handle mass 
spectra and chromatograms was a Turbo Mass Ver 5.2.023-25. 
 
2.8.7 Identification of Components  
 
The mass spectrum was interpreted with the aid of the 
database of National Institute Standard and Technology, 
WILEY8 and FAME which possess 65,000 plus patterns. The 
spectrum of the unknown component was compared with the 
spectrum of the known components stored in the NIST08s, 
WILEY8 and FAME library. The name, molecular weight and 
structure of the components of the test materials were 
ascertained26. 
 
3. RESULTS 
 
Quality control of any materials used in the health industry 
needs to be validated with standard Pharmacognostic studies 
like organoleptic evaluation, physicochemical assessment, 
powder analysis and phytochemical analysis. All these methods 
are useful for checking drug identity and quality of raw 
materials used in this study. Plant materials were collected 
from road sides of SH 66 and processed at the Microbiology 
laboratory of M. R. Government Arts College, Mannargudi.  
Plant materials were authenticated by botanists and processed. 
C. gynandra is a dense herb available during the August to 
November period of every year.  
 
3.1 Taxonomy of C. gynandra 
 
This plant belongs to the Kingdom Plantae, Phylum 
spermatophyta, Division Magnoliophyta, Class Magnoliopsida, 
Order Brassicales and Family Cleomaceae 27, 28. Out of 200 
species in Cleome, 15 are found in India29, 30. Genus Cleome L 
and the species C. gynandra (L.) Briq. 
 
3.2 Morphology of Cleome gynandra 
 
Cleome species are annual or perennial herbs. Stems are 
simple or sparsely branched, glabrous or glandular pubescent, 
foetid or sometimes with scattered prickly appendages. Leaves 
are 5 foliate pinnately compound; leaf stalk is 20–50 mm long 
with glandular hairs. Inflorescence racemes, solitary to many 
flowered, terminal or axillary. Flowers bisexual, zygomorphic 
or rarely actinomorphic, pedicellate, bracts membranous or 
leaflike, caducous or persistent, sepals 4, equal, valvate, free or 
slightly fused at the base, subtending nectary glands at the base, 
pubescent, petals 4, equal or unequal, usually clawed at base, 
longer than the sepals. Stamens 4-6, filament inserted on a 
discoid, declinate, glabrous, anthers linear oblong. Ovary 
superior, bicarpellary, sessile or on short gynophore, 
unilocular, ovules many on parietal 2 placentae, style short or 
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absent, stigma capitate. Fruit capsule, dehiscent, linear oblong, 
with persistent seed-bearing replum. Seeds 4-40, orbicular or 

reniform, cleft fused between 2 ends, surface smooth, 
reticulate or warty, embryo straight (Plate I – Fig. 1-3). 

 

 
      

Fig 1-3: C. gynandra is an erect yellowish green herb, stem is glandular in nature, leaves are 3-5 foliate, leaflet 
elliptic oblong and entire, Flowers are white in colour with Corymbose-racemes type (Plate I – Fig 1-3).  

 
Powder microscopy revealed the presence of a xylem 
element, which showed dense spiral lining lateral wall 
thickenings. There are wide rectangular parenchyma cells 
which form one below the other forming vertical strands. The 
cell wall is fairly thick and inside cells are seen as dark particles. 
There are other types of parenchymal cells which are wider 
with thick walls and dense cytoplasm. There are fibres with 
varying thickness and length. This is another vessel element 
which has a long conical and thick tail at one end. The other 
end is blunt. There are wide circular perforations. The cell has 
thick cell wall and there are numerous circular bordered pits. 

In the powder, bundles of fibres and parenchymal cells were 
seen. They are occurring in vertical compact rows. The fibres 
are narrow thick walled with narrow lumen. The parenchyma 
cells vertically rectangular compactly arranged one below 
another. Some of the parenchymal cells exhibit prominent 
nucleus. Many parenchyma cells are seen which are long, 
narrow and wide. The narrow parenchyma cells are separated 
and two celled. It has prominent nuclei. Some parenchymal 
cells are wide, long and septate. There are also fibres which 
are narrow thick walled and lignified (Plate II – Fig. 4-7). Size 
of the various elements found in C.gynandra were in Table 1. 

 

Table 1: Microscopic characters of Powder of C. gynandra whole plant powder 
Xylem element 600µm long and 80 µm thick. 

The strand is, the  140 µm long 
individual cells 40 µm long and 20 µm wide. 

Parenchyma cells 70 µm long and 40 µm wide. 
The vessel element  110 µm long and 50 µm thick 
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Fig. 4 -7 - Presence of a xylem element, which showed dense spiral lining lateral wall thickenings.  
There are wide rectangular parenchyma cells which form one below the other forming  

vertical strands (Plate II – Fig. 4-7) 
 
3.3 Ayurvedhic properties of C. gynandra 31 
 
Medicine made from this plant is used for the treatment of various diseases, which is illustrated in ayurvedic texts. In Sanskrit this 
plant is called Ajagandha. 
Vahnikrut – Improve digestion strength 
Hrudya – acts as a cardiac tonic. 
Ruchya – Improves taste. 
Druk – Good for eyes 
Shukrhara – Aphrodisiac. 
Kaphavatahara- Balances Kapha and vada doses 
Grahi – Absorbent, useful in diarrhoea. 
Kaphapaha – useful in productive cough, asthma 
Vatahara – Treat paralysis, constipation 
Pittala – Controls Pitta dosha 
Gulma – tumours of the abdomen 
 

Table 2- Organoleptic characters of mixed powder preparation of C. gynandra 
S. No Character Observation/ Result 

1 Colour Yellowish Green 

2 Odour Characteristic  

3 Taste Bitter  

4 Texture Rough  

 
Processed whole plant of C. gynandra was assessed for its organoleptic characters, it revealed that the powder was greenish yellow 
in colour, characteristic odour, bitter taste and rough texture (Table 2).  
 

Table 3 - Physicochemical constant and extractives of 
mixed powder preparation of C. gynandra 

S. No Parameter Results 

1 Foreign matter Nil 

2 Total ash 04.9% 

3 Acid insoluble ash  01.2% 

4 Water soluble ash  02.3% 
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5 Water extractive  23.7% 

6 Alcohol extractive  18.3% 

7 Chloroform extractive 04.2% 

8 Ethyl acetate extractive 02.1% 

9 Hexane extractive 00.8% 

 
When powder was analysed for its physicochemical 
parameters, it showed 4.9% total ash content followed by 2.3% 
w/w water soluble ash and 1.7% acid insoluble ash. This is 
within the limits of ayurvedic pharmacopeia of India (Table 3). 
Extractive phytocompounds play a vital role in biological 
potentials. Mixed powder preparation showed 23.7%w/w 
water extractives followed by 18.3%w/w ethanol extractive, 

4.2% chloroform extractive, 2.1% ethyl acetate extractive and 
0.8%w/w hexane extractives. Higher water extractive 
indicated that the presence of polar phytochemicals in the 
powder. This was done successively with increased polar 
solvents. This is also in line with ayurvedic pharmacopoeia of 
India.  

 

Table 4- Fluorescence analysis of C. gynandra 
S. No Test Visible Light Short UV  

(254 nm) 
Long UV  
(365 nm) 

1 Plant powder Green  Green  Black  

2 Plant powder +Water Green  Light yellowish green  Black  

3 Plant powder+Hexane Green  Green  Black  

4 Plant powder+Chloroform Green  Dark green  Black  

5 Plant powder+Methanol Green  Black green  Black  

6 Plant powder +Acetone Black green  Black  Black  

7 Plant powder+1N NaOH Yellowish green  Yellowish green  Black  

8 Plant powder+1N HCL Brownish black  Brown  Black  

9 Plant powder+H2SO4+Water Black  Black  Black  

10 Plant powder+HNO3+Water  Black  Brown  Violet brown  

 
The chromogenic nature of phytochemicals was assessed by 
fluorescence analysis which indirectly revealed the presence of 
phytochemicals present in the plant powder. The powder of 
C. gynandra showed mostly black colouration under long 

wavelength of UV (365nm). Powder preparations observed 
under visible light showed characteristic green, dark green, 
yellowish green, blackish brown, yellowish brown and brown 
colouration (Table 4).   

 

Table 5 - Nature of microbial availability in mixed powder preparation of Cleome gynandra  
S. No Test organism Microbial count 

1 Total aerobic Bacteria 67 x 102 CFU/g 

2 Total Fungal count 14 CFU/g 

3 Total Enteric Bacteria Nil 

4 Total E. coli Nil 

5 Salmonella Nil 

6 Shigella Nil 

 
Microorganisms play a vital role in maintaining quality of raw 
as well as processed drug materials. Microbial quality needs to 
be assessed for the better utility as human medicine. Standard 
methods assessed low quantity of microbial load. Powder 

showed only 67x102 CFU/g of total count of aerobic bacteria 
and 14 CFU/g of total fungus. There are no enteric bacteria 
like Escherichia coli, Salmonella and Shigella (Table 5). This is also 
within the limits of ayurvedic pharmacopoeia of India. 

 

Table 6 - Phytochemicals qualitative analysis of Cleome gynandra 
S. No Phytochemicals Result  

1 Tannin ++ 

2 Saponin + 

3 Flavonoids ++ 

4 Steroids ++ 

5 Terpenoids + 

6 Triterpenoids + 

7 Alkaloids + 

8 Anthroquinone + 

9 Polyphenol  ++ 

10 Glycoside ++ 

11 Coumarins  + 

12 Emodins  - 

13 Anthocyanins  + 

 
(-) Absent, (+) Present and (++) high concentration 
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Table 7 - Quantitative analysis of Cleome gynandra 
S. No Phytochemicals  Results (mg/gm) 

1 Polyphenol 162.57 ± 7.87 

2 Flavonoids 94.63 ± 4.98 

3 Tannin 35.46 ± 2.08 

4 Saponin 50.15 ± 3.41 

 
Values expressed as Mean ± SD for triplicates 

 
The results of preliminary qualitative phytochemical screening 
of whole plant powder preparation of C. gynandra revealed the 
presence of multiple polar and non-polar chemical 
constituents (Table 6). Saponins, Tannins, Flavonoids, steroids, 
terpenoids, triterpenoids, alkaloids, anthraquinones, 
polyphenols, glycosides, coumarins and anthocyanins in the 

powder. Similar compounds were found in aqueous extract 
also but alkaloids and anthocyanins are absent in C.gynandra 
whole plant. Quantitative phytochemical nature was 
expressed that the extract showed higher quantities of poly 
phenols (Table 7), followed by flavonoids, tannins and 
saponins. 

 

 
 

Fig. 8-13 – Histochemistry - Flavonoids -yellow, alkaloids -brown colouration; Tannins  - blue colouration  
(Plate III – Fig. 8-13). 

 

Table 8- Histochemical analysis of Cleome gynandra 
 

S. No 
 

Phytochemicals 
Histochemical Results 

Colour observation Results 

1 Tannin Black  ++ 

2 Saponin Yellowish green  ++ 

3 Flavonoids Yellow  ++ 

4 Steroids  Blue to light green  + 

5 Terpenoids  Orange  + 

6 Polyphenol  Green/Blue  ++ 

 
(-) Absent, (+) Present and (++) high concentration 

 
This is also confirmed in histochemical analysis (Table 8). The 
histochemical features express the following, Flavonoids are 
detected on the basis of yellow colouration with diluted 
ammonia and H2SO4. Presence of alkaloids are indicated by the 
presence of brown colouration by the addition of 
Dragendorff's reagent. Dark blue colour formation with ferric 
chloride indicates the presence of tannin. Plant powder 
treated with 5 drops of acetic anhydride and 5 drops of H2SO4 
to give Blue to light green colour indicates the presence of 
steroids. Toludine blue treatment with plant powder gives 
bluish green colour indicating the presence of polyphenol. 
Orange colouration with Dinitrophenylhydrazine (few drops) 
showed the presence of Terpenoids. Plant powder treated 

with few drops of sulphuric acid provides the presence of 
saponins with the formation of yellow colour (Plate III – Fig 8-
13). Twenty compounds were detected in ethanol mixed 
crude preparation of C. gynandra via GC-MS peak analysis 
(Plate IV -Fig. 14 and Table 9, 10). The prevailing compounds 
are 2-Hexadecen-1-ol, 3,7,11,15-tetramethyl-,9,12-
Octadecadienoic acid (Z, Z), 9,12,15-Octadecatrienoic acid 
and methyl ester, (Z, Z, Z). The presence of various bioactive 
compounds justifies the use of the plant for various ailments 
by traditional practitioners. Table 10 illustrates the bio 
efficiency of individual compounds with reference to Dr. 
Dukes database26.
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Fig. 14 – GC MS pattern - The prevailing compounds are 2-Hexadecen-1-ol, 3,7,11,15-tetramethyl-,9,12-
Octadecadienoic acid (Z, Z), 9,12,15-Octadecatrienoic acid and methyl ester, (Z, Z, Z) (Plate IV – Fig. 14) 

 

Table 9: Identification of active compounds in Cleome gynandra - GCMS 
Peak 

# 
R. 

Time 
Area% Height% M. 

weight 
(g/mol) 

Molecular 
formula 

Name 

1 0.629 0.67 0.34 170 C10H16D2O2 Methyl-7,8-dideutero-7-nonenoate 

2 1.113 78.24 65.29 92 C2H4O2S Acetic acid, mercapto- 

3 1.256 8.72 16.31 46  C2H6O Ethanol  

4 1.436 7.17 10.57 118 C6H14O2 Ethane, 1,1-diethoxy 

5 1.633 0.10 0.13 142  C9H18O 5-ethyl-2-heptanone 

6 1.763 0.46 0.80 144  C8H16O2 1,1-Diethoxy-2-butene 

7 2.166 0.15 0.30 99 C4H5NO2 Pyrrolidine-2,4-dione 

8 3.027 0.27 0.51 130  C8H18O 1-Hexanol, 2-ethyl 

9 7.210 0.06 0.15 196  C14H28 3-Tetradecene 

10 9.735 0.08 0.19 224  C16H32 3-Hexadecene 

11 12.085 0.06 0.15 587  C36H75O3P Phosphonic acid, dioctadecyl ester 

12 12.624 0.05 0.11 184  C12H24O Cyclododecanol 

13 13.994 0.40 0.51 282  C18H34O2 9-Octadecenoic acid  

14 14.133 0.10 0.14 232  C12H12N2O3 2-([(1-Cyano-1-ethylethyl)amino] carbonyl)benzoic acid 

15 14.253 0.26 0.52 270  C17H34O2 Pentadecanoic acid, ethyl ester 

16 15.556 0.63 1.19 296  C20H40O 2-Hexadecen-1-ol, 3,7,11,15-tetramethyl- 

17 15.850 1.06 0.77 280  C18H32O2 9,12-Octadecadienoic acid  

18 16.071 1.15 1.42 430 C25H34O4S 2,3,6,7-tetramethyl-10-(4-methylphenylsulfonyloxy)-
1,4,4.alpha.,5,8,8a.beta.,9.beta.,9a.beta.,10.alpha.,10a.alpha.-

decahydroanthracen-9-ol 

19 16.167 0.17 0.32 292  C19H32O2 9,12,15-Octadecatrienoic acid, methyl ester 

20 16.368 0.20 0.28 270  C17H34O2 Pentadecanoic acid, ethyl ester 

 

Table.10: Biological activity of compounds identified in Cleome gynandra powder extract using GC-MS 
R. Time Name of the compounds Biological activity** 

13.997 9-Octadecenoic acid Cancer preventive, Anti-inflammatory, Hypocholesterolemic, 
Antiarthritis,  Antihypertensive, Increase HDL and decrease LDL 

Cholesterol. 

15.556  2-Hexadecen-1-ol, 3,7,11,15-tetramethyl Precursor for the manufacture of synthetic forms of vitamin E and 
vitamin K1. used in the fragrance industry and used in cosmetics, 

shampoos, toilet soaps, household cleaners, and detergents. 

15.850 9,12-Octadecadienoic acid  Antiinflammatory, Nematicide, Insectifuge, 
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Hypocholesterolemic, Cancer preventive, Hepatoprotective, 
Antihistaminic, Antiacne, Antiarthritic, Antieczemic, 5-Alpha 

reductase inhibitor, Antiandrogenic, Anticoronary. 

16.167 9,12,15-Octadecatrienoic acid, methyl ester Hypocholesterolemic, Nematicide Antiarthritic, 
Hepatoprotective, Anti androgenic, Nematicide 5-Alpha 

reductase inhibitor, Antihistaminic Anticoronary, Insectifuge, 
Antieczemic, Anticancer. 

 
**Source: Dr. Duke's phytochemical and ethnobotanical databases [Online database26]. 

 
4. DISCUSSIONS 
 
C. gynandra are abundantly found in Africa and Asia and 
showed slight morphological variation32, which could be due 
to nutrient content of soil, climate and other ecological 
parameters 33, 34 The characteristics of the different plant parts 
of C. gynandra were clearly described by scientists from 
different parts of the country- 36, which confirms the identity 
of the plant materials. Mature plant C. gynandra L. is an 
herbaceous, erect, and annual plant that grows to a height 
ranging from 0.5 m to 1.5 m at maturity, depending on the 
growing environment. The stem of C. gynandra is sticky with 
glandular hairs, marked with longitudinal parallel lines. The 
stem pigmentation varies from green to pink and purple37-40. C. 
gynandra belongs to the family Cleomaceae, which is confirmed 
after different taxonomic arguments41,42. It is found in 
wastelands and road sides43, similarly plants used in this study 
were also collected from the road sides of Thiruvarur district 
SH66. Morphologically, this plant is an erect herb, with 
compound five foliate leaves and it showed 20-50mm leaf 
stock with glandular hairs, flowers are white in colour (PlateI). 
Trichome and calcium oxalate cuboid crystals confirmed this 
plant belongs to the family Cleomaceae and the genus Cleome 
species6. Assessment of the ash value is useful in detecting 
adulterations. Low ash content detected in powder 
preparation showed the availability of lower quantity or 
absence of inorganic impurities like soil44. Minimal ash value 
indicates that the raw drug is free from foreign matter. The 
extractive values with water and ethanol confirms the holistic 
usage of medicinal plants, it also indirectly illustrated the 
presence of specific polar phyto constituents of the plant 
material42,45. Flavonoids, protein, carbohydrates were the 
reason for higher water extractive value.   Lower hexane 
extractable value indicated minimal availability of straight chain 
fatty acid. Chromophore nature of the plant materials were 
expressed via fluorescence analysis test, which indicated the 
presence of multipolar phytoconstituents in the extracts. 
Behavior of drug materials under UV radiation and visible light 
exhibited different colour depending on the various 
chromophores present in the material. The same extract may 
appear different at different wavelength of light12-14. C. gynandra 
extracts showed higher concentrations of phenolic 
compounds and flavonoids which was also confirmed by 
Farjana et al 46 and Katsube et al., 47 indicated that these 
compounds possess antidiabetic and antioxidant activity. 
Polyphenols like phenolic acids, flavonoids and tannins were 
found in higher concentrations which are responsible for 
numerous pharmacological activities48. Presence of phenolic 

compounds and tannins in this plant part supports chemically 
the antidiarrheal activity and antimicrobial activity, which was 
in agreement with various earlier reports49,50. Phenolic 
compounds are used in the treatment of burns as they 
precipitate the proteins of exposed tissue to form a protective 
covering51. They are also used as healing agents in 
inflammation, leucorrhoea, gonorrhoea, burns, piles and as 
antidote52, 53. Microbial limit assay indicated quality of raw or 
crude drug powder, number of microbial cells are directly 
proportional to the quality of the plant materials54-56. GC-MS 
data revealed most of the compounds were fatty acids with 
phenolic compounds and flavonoids. This study is in line with 
the quality parameters prescribed in Ayurvedic 
Pharmacopoeia of India and also standards set by other 
international agencies. This work provides qualitative and 
quantitative standards for the identification of plant powder. 
 
5. CONCLUSION 
 
The present study confirmed the identity of plants under study 
using morphological observation. This study also indicated 
proper pharmacognostic and crude powder analysis, which 
could be considered as a standard for the crude drug from 
nature. Phytochemical identity also confirmed via 
histochemical and phytochemical study. Results of this study 
could be considered as a quality standard for whole plant 
powder of C. gynandra. 
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