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Abstract: Plant based products are worldwide used and trusted for the care and cure of the health. Herbal sunscreen 
formulations are gaining popularity for their effectiveness and are devoid of side effects. The present investigation is an effort 
made to develop herbal sunscreen cream containing methanolic extracts of different plants and its standardization for the 
presence of bioactive compounds. The leaves of Cymbopogon citratus (Stapf), fruit peel of Punica granatum (Linn), flowers of Butea 
monosperma (Lam.) and leaves of Neolamarckia cadamba (Roxb.) were selected for the preparation of sunscreen cream. The 
standardization of herbal formulations is very important to determine its quality based on the concentration of their active 
phytoconstituents. The herbal cream F-5 (2 % w/w) imparted its sun-protective and antioxidant property. It shows free radicals 
scavenging activity due the presence of flavonoids and phenolic compounds. High performance thin layer chromatography 
method is used to determine the quality and quantity of the sun protective phytoconstituents present in the product. The 
method was validated according to ICH guidelines for the estimation butrin (BT), isobutrin (IBT), quercetin (QC), apigenin (API), 
chlorogenic acid (CA) and gallic acid (GA) using the optimized solvent systems. The estimation of bioactive markers was carried 
out on silica gel precoated thin layer chromatography plates with 60F254 as the stationary phase and Camag TC scanner III for 
densitometric scanning. The average Rf values for the markers were found to be 0.46 for BT, 0.57 for IBT, 0.50 for QC, 0.57 for 
API, 0.66 for CA and 0.42 for GA. The developed HPTLC method was linear with correlation coefficient 0.999 for BT, 0.998 for 
IBT, QC, API and 0.9966 for CA and 0.9989 for GA. Limit of detection (LOD) and limit of quantification (LOQ) were recorded. 
The developed analytical method for quantitative determination of phytoconstituents was found efficient, simple, accurate, and 
validated.  
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1. INTRODUCTION 
 
UV radiations are the major cause of harmful effects on 
human skin when exposed for a longer time to sunlight. UV 
rays can cause sunburn, premature skin aging, DNA damage, 
and skin cancer.1 The UV spectrum is divided into three 
regions, UVA (320-400 nm) penetrates deep into the skin 
and its effects are additive to the effects of UVB (280-320 
nm) for inducing skin cancer2 and UVC (100–290 nm), which 
get filtered through atmospheric ozone layer known as a 
stratospheric layer and not associated with the harmful effect 
on the skin.3 One cannot avoid getting exposed to the 
sunlight and only the way is to use sunscreens products that 
can absorb or block UV radiation.4 Recently, the 
development of sunscreens with broad-spectrum anti-UV 
radiation products with a reduced concentration of chemical 
UV filters emerging in the market.5 Synthetic agents used in 
photoprotective have limitations as they cause potential 
toxicity in humans and their ability to interfere in certain 
selected pathways of the multistage process of 
carcinogenesis. When the skin gets more exposure to 
sunlight, it produces free radicals. They interfere with DNA, 
protein and fatty acid results in oxidative damage to body 
system and interfere with the regulation pathways of skin. 
Whereas phytoconstituents are gaining popularity as 
ingredients in cosmetic formulations as they can protect the 
skin from such exogenous and endogenous harmful agents.6 
Herbal sunscreen development provides UV absorption 
property and skin protection against UVB and UVA 
radiations with the benefits of the products and compliance 
of the consumers.10 Few examples include tea polyphenols, 
curcumin, silymarin, garlic compounds, apigenin, resveratrol, 
ginkgo biloba, beta-carotenoids, and ascorbic acid.7 Important 
categories of useful phytocompounds are phenolic acids, 
flavonoids, and high molecular weight polyphenols 8,9. In 
recent era crude drugs and herbal products are standardized 
by using chemical, botanical, spectroscopic and biological 
methods.12 This study is an attempt to develop sunscreen 
cream and its standardization for the purity and quality of 
bioactive compounds by using HPTLC method. The bioactive 
compounds selected for High-performance thin layer 
chromatography are butrin and isobutrin 13, quercetin 17, 
apigenin 14,17, chlorogenic acid (CGA) 15,17,20, quercetin 16,20 
and gallic acid 19. The proposed High-performance thin layer 
chromatography (HPTLC) method used is a robust, simplest, 
rapid, and efficient tool in quantitative analysis of the 
phytoconstituents 21,22. 
 
2. MATERIALS AND METHODS 
 
2.1 Collection and Authentication of Plant Material 
 
Cymbopogon citratus (Stapf) leaves family Gramineae and Punica 
granatum (Linn) fruit peels family Punicaceae were collected 
from medicinal plant garden of Alard College of Pharmacy, 
Pune. Butea monosperma (Lam.) flowers family Fabaceae and 
Neolamarckia cadamba (Roxb.) leaves family Rubiaceae were 
collected from Ahmedabad, Gujarat. Plants parts were 
cleaned, sun dried and authenticated on 25 January 2016 at 
Botanical Survey of India, Western Regional Centre, Pune 
with specimen no: BSI/WRC/IDEN.CER. /2016/662-666. 
 
2.2 Preparation of Plant Extracts  
 
Coarse powders of selected parts of plants were passed 
through a 40‐mesh sieve, 100 gm of each powder was 

refluxed for 2 hrs using 250ml of petroleum ether (60-800C) 
to remove non- polar compounds. The marc left after was 
subjected to continuous hot extraction with 250ml of pure 
methanol for 36 hrs.23 The extracts were concentrated at 
reduced pressure and temperature (40°C) using a rotary 
evaporator. 24,25 The % yield was found to be 4.54 % w/v, 
3.79% w/v, 11.35% w/v, 3.26 % w/v for Butea monosperma, 
Neolamarckia cadamba, Punica granatum and Cymbopogon 
citratus extract respectively.  
 
2.3 Chemicals and Reagents 
 
Cetomacrogol 1000, Cetostearyl alcohol, Methylparaben, 
Propylparaben, Light Liquid Paraffin, White Soft Paraffin, 
Propylene Glycol, Chlorocresol, Sodium Dihydrogen 
Phosphate Dihydrate purchased from Analab Fine Chemicals, 
Mumbai. Quercetin, chlorogenic acid, gallic acid, apigenin, 
were procured from Yucca Enterprises, Mumbai. Butrin and 
isobutrin from Sigma Aldrich. Ethyl acetate, formic acid, 
acetic acid was of analytical grade and purchased from Merck, 
India Ltd, Mumbai, India. 
 
2.4 Formulation of O/W Sunscreen Cream 
 
Aqueous phase prepared by mixing 80% quantity of distilled 
water, chlorocresol, and sodium dihydrogen phosphate 
dihydrate and heated at 70°C. Oil-soluble contents like light 
liquid paraffin and white soft paraffin was mixed together 
with the addition of cetomacrogol 1000 and cetostearyl 
alcohol at the temperature 70°C. Then oil phase was mixed 
with an aqueous phase to get a uniform emulsion. The 
mixture of extracts (1:1) mixed with propylene glycol and 
heated at 70ºC. Finally, the mixture was added to the mixing 
phase and quantity was adjusted with the remaining 20% 
distilled water. 0.5ml of lavender oil was added as perfume to 
the preparation when it attains a temperature of 35°C, 
cooled and stored in suitable container. 26 
 
2.5 HPTLC Conditions 
 
TLC plates (20 × 10 cm) precoated with silica gel 60F254 
TLC plates (E. Merck) (0.2 mm thickness) supported with 
aluminium sheet were used. The spotting was done with 
CAMAG Linomat V automatic sample spotter (Camag 
Muttenz, Switzerland); mounted with the 100 µL syringe 
(Hamilton, Switzerland). Each band of 6mm was spotted with 
distance 10 mm between each band at the rate of 150 nL/s. 
The start position along the X-axis was at 15 mm and the 
application position along the Y-axis was at 8 mm. The plates 
were developed in a CAMAG glass twin trough chamber of 
20 × 10 cm covered with a stainless-steel lid. The 
densitometer used consisted of a CAMAG TLC Scanner 3 
linked to Win CATS Software.  

• The slit dimensions were kept as 5× 0.45 mm with the 
scanning speed of 20 mm/s. The mobile phase saturated for 
25 min at room temperature and developed up to 80 mm. 
and after plates were dried for 15 min. The optical 
densitometric scanning was done at λmax 330nm for Butrin 
(BT) and isobutrin (IBT) using ethyl acetate: methanol: formic 
acid: water (4:0.8:0.2:0.2 v/v/v/v) as solvent system. 
Quercetin, chlorogenic acid and apigenin scanning at λmax 

252nm using ethyl acetate: formic acid: acetic acid: water 
(10:1.1:1.1:0.6 v/v/v/v) as a solvent system. Gallic acid scanned 
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at λmax 275nm using Toluene: ethyl acetate: formic acid: 
methanol (3:3:0.8:0.2 v/v/v/v) as a solvent system.  
 
2.6 Preparation of Stock Solution27 
 
The stock solutions of standard markers i.e. BT, IBT, QC, 
APG, CA and GA were prepared by dissolving 10 mg /10ml 
pure methanol. Different dilutions were prepared in 10 ml of 
volumetric flask from stock solution and the calibration curve 
was plotted for each standard marker. 
 
2.7 Sample Preparation of Sunscreen cream  
 
5gm of the formulation was weighed accurately and 
extracted with 20 ml of pure methanol and 20 ml of hexane 
by means of separating funnel. The mixture was shaken 
vigorously and kept it for 5 min for separating the two layers. 
The methanolic layer was separated and evaporated to 
dryness. 25 mg of dry methanolic extract was dissolved in 25 
ml of pure methanol by ultrasonication for 10 min and 
filtered through a membrane filter. Further diluted for the 
analysis of marker compounds. 
 
2.8 Quantitative Analysis of Markers 
 
10 µl of sample solutions were spotted on a TLC plate and 
the peak areas were recorded. The calibration curve was 
plotted to determine the amount of each marker present in 
sample. The analysis was repeated in triplicate and % content 
was determined. 
 
2.9 Method Validation 22,23 

 
Validation of the method was carried as per the International 
Conference on Harmonization (ICH. Q2A, ICH. Q2B) 
guidelines for linearity, precision, the limit of detection 
(LOD), the limit of quantification (LOQ), accuracy, 
repeatability, selectivity, and robustness.  
 
2.9.1 Linearity 
 
The calibration curve was plotted for each standard solution 
with the application of concentration in the range of 200 -
1000ng. The plates were developed in respective solvent 
systems, dried and scanned in 200-400 nm of range. After 
densitometric scanning, the peak area was recorded for each 
concentration. Peak areas vs concentrations were plotted, 
and the slope & correlation coefficient was noted. The 
procedure was repeated in triplicates. 
 
2.9.2 Precision 
 
Intraday precision was carried out with an analysis of six 
replicate applications of the three different concentration 
100, 120 and 140 ng/band of freshly prepared solutions of the 
standard and 10 µl, 20 µl and 40 µl of cream F-5 solution on 
the same day. Interday precision was evaluated on two 
different days and analysis was done in six replicate 
applications as previous. Instrumental precision was 
measured with application of same marker band for ten 
times. The % RSD of peak areas was calculated. 

 
2.9.3 Limit of Detection and Limit of Quantification  
 
The limit of detection (LOD) and Limit of quantitation 
(LOQ) was determined using formulae LOD = 3.3 X (σ /s) 
and LOQ = 10 X (σ /s) respectively. Where σ is the SD of 
the response (y-intercept) and S is the slope of the linearity28.  
 
2.9.4 Accuracy  
 
Accuracy is measured by the recovery study of standard BT, 
IBT, QC, APG, CA and GA by standard addition method (80, 
100 and 120 %) on F-5 cream sample solutions. Their 
response was measured in terms of peak area and % 
recovery was determined. The accuracy was performed in 
triplicate. 
  
2.9.5 Repeatability 
  
The repeatability was done by analysing 200 ng/spot of BT, 
IBT, QC, API, CA and GA individually spotted on TLC plate 
at the same conditions. The method was repeated 6 times 
and % RSD was determined. 
 
2.9.6 Selectivity 
 
The selectivity of an analytical method has the ability to 
measure the analyte accurately and specifically that may be 
present in the sample like impurities, degradation products, 
and matrix components. It was determined from the sample 
peak area or Rf value. The bands of BT, IBT, QC, API, CA 
and GA of cream samples were compared with the Rf and 
spectra of standards. The purity of peak of each sample was 
analysed at the starting, middle and end position of the bands.  
 
2.9.7 Robustness 
 

Change in the mobile phase composition, its volume, and 
chamber pre-saturation time used to study robustness. 
Robustness was done in six replicates at a concentration 
level of 200ng/band of BT, IBT, QC, CA, APG, and GA. The 
% Relative Standard Deviation of peak areas was calculated.  
 
3.  STATISTICAL ANALYSIS 
 

The data obtained were analysed using Microsoft Excel 2016. 
The data were represented as mean±SD and % RSD of the 
values obtained for different parameters. 
 
4.  RESULTS AND DISCUSSION 
 
4.1 Selection of Wavelength  
 
The spectra were scanned for each marker and overlain 
spectra were taken to find the iso absorptive point. The 
isoabsorptive point for butirn and isobutrin was λ max 330 nm. 
The quercetin, apigenin, and chlorogenic acid were at λmax 

252nm and gallic acid maximum absorbance at λmax 275nm. 
The scanning wavelength for marker compounds are shown 
in Fig 1 

. 
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(a)  Scanning Wavelength for Butrin and Isobutrin 
 

 
 

(b) Scanning Wavelength for Quercetin, Apigenin and Chlorogenic Acid 
 

 
 

(C)  Scanning Wavelength for Gallic acid 
 

Fig 1.  Scanning Wavelength and spectra of each marker compound (a) Butrin and Isobutrin (b) Quercetin, 
Apigenin and Chlorogenic Acid and (c) Gallic acid 

 
4.2 Optimization of HPTLC Method 
 
Different polarity solvents such as ethyl acetate, methanol, 
toluene, water, formic acid, and acetic acid were tired in 

different proportions for separation of the pure compounds. 
The effect of changing the proportion of mobile phase on the 
retention factor, resolution of the tested analytes and peak 
shapes were studied. The optimised mobile phase shown well 
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resolved peak shape was selected for further analysis. The 
retention factor in respective mobile phase for BT, IBT, QC, 
API, CA and GA were found to be 0.46 ± 0.04, 0.57±0.004, 
0.50±0.004, 0.57 ±0.006, 0.66 ±0.004 and 0.42±0.006 

respectively. The Densitogram for each marker in sample are 
shown in Figure 2,3 and 4. Selected phytoconstituent were 
standardized for herbal sunscreen cream formulation (F-5) 
and the % content was determined as reported in Table 1.

 

 
 

(a) Densitogram for Butrin (BT) 
 

 
 

                                                            (b)Densitogram for Isobutrin (IBT) 
 

 
 

(c)    Densitogram for BT and IBT in Formulation 
 

Fig 2. Densitogram for (a) Butrin (BT), (b) Isobutrin (IBT) marker and (c) BT and IBT in Formulation 
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(a) Densitogram for Quercetin (QC) 
 

 
 

(b) Densitogram for Apigenin (API) 
(c)  

 
 
                                                            (C) Densitogram for Chlorogenic Acid (CA) 
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(d) Densitogram for QC, API and CA in Formulation 
(e)  

Fig 3. Densitogram for(a) Quercetin (QC), (b) Apigenin (API), (C) Chlorogenic Acid (CA) marker 
 and (d) for QC, API and CA in Formulation 

 

 
 

(a) Densitogram for Gallic Acid (GA) 
 

 
 

(b) Densitogram for Gallic Acid (GA) in Formulation 
 

Fig 4 Densitogram for (a) Gallic Acid (GA) marker and (b) Gallic Acid (GA) in Formulation 
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Table 1. Content of BT, IBT, QC, API, CA and GA 
in Herbal Sunscreen Cream 

S. No Marker % Content 
1 BT 0.92 
2 IBT 0.38 
3 QC 2.25 
4 CA 1.08 
5 API 0.52 
6 GA 2.08 

 
 
4.3 HPTLC Method Validation 
 
4.4.1 Linearity, Limit of Detection and Limit of Quantification 
 
The calibration curves for BT, IBT, QC, API, CA and GA at 200 -1000ng/band were found in a linear range. The calibration 
curve with the correlation coefficient (r2) and regression equations were noted in Graph 1 -6 for each marker compound 29. The 
LOD and LOQ was calculated 30 and reported in Table 2. 

 
 

 
 

Graph 1. Calibration Curve for Butrin (BT) 
 

 
 

Graph 2. Calibration Curve for Isobutrin (IBT) 
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Graph 3. Calibration Curve for Quercetin (QC) 
 

 
 

Graph 4. Calibration Curve for Apigenin (API) 
 

 
 

Graph 5. Calibration Curve for Chlorogenic Acid (CA) 



 

ijlpr 2020; doi 10.22376/ijpbs/lpr.2020.10.4.P109-122                                                                                           Pharmacognosy 

 

 

P-118 

 

 
 

Graph 6. Calibration Curve for Gallic Acid (GA) 
 

Table 2. HPTLC Validation for Linearity, LOD and LOQ 

S.No Parameter BT IBT QC API CA GA 

1 Linearity range (ng) 200-1000 200-1000 200-1000 200-1000 200-1000 200-1000 

2 Correlation coefficient (r2) 0.9999 0.9985 0.9984 0.9984 0.9966 0.9989 

3 Regression equation 
y=11.887 y=11.623 y=6.383 y=4.080 y=18.978 y=75.997 

x+2154.1 x+1643.8 x+7851.1 x+622.93 x+2383.5 x+515.24 

4 LOD 13.75 46.13 48.41 48.26 70.2 39.63 

5 LOQ 41.68 139.81 146.69 146.263 212.74 120.09 

 
4.4.2 Precision 
 
The intra-day and inter-day precision expressed as the % 
RSD for peak area were determined for standards BT, IBT, 
QC, API, CA and GA by repeated analysis (n = 6). Intra-day 
relative standard deviation of BT, IBT, QC, API, CA and GA 
were found between 1.72 to 1.57 %, 0.55 to 0.65 %, 1.21 to 
0.93 %,1.13 to 0.52 %,1.06 to 0.63 and 0.97 to 0.66 % 
respectively for standard marker compound and 1.80 to 1.69 
% , 1.08 to 1.15 % ,1.09 to 1.24% ,1.57 to 1.43 %, 1.28 to 

0.98 % and 1.18 to  0.65 %  respectively for cream 
formulation. The Inter-day relative standard deviation BT, 
IBT, QC, API, CA and GA were found between 1.05-1.56 %, 
0.61- 0.52% ,1.15 to 0.77%, 0.60 to 0.57 %, 0.68 to 0.77 % 
and 1.18 to 0.65 % respectively for standard marker 
compound 1.75 to 1.84 %, 1.34 to 1.64, 1.23 to 1.12%, 1.37 
to 1.58 %, 1.31 to 0.79 % and 1.31 to 0.77 % respectively for 
cream formulation whereas instrumental precision showed 
relative standard deviation of 1.08% for peak area. The 
precision for standard and sample are shown in Table No.3 

 

Table 3. Intraday and Interday Precision for HPTLC 

S. No Markers Concentration (ng/band) 

Standard Cream 

Intra-day 

% RSD 

Inter-day 

% RSD 

Intra-day 

% RSD 

Inter-day 

% RSD 

1 BT 

100 1.72 1.05 1.80 1.75 

120 1.81 1.54 1.85 1.82 

140 1.57 1.56 1.69 1.84 

2 IBT 

100 0.55 0.61 1.08 1.34 

120 0.69 0.44 1.21 1.68 

140 0.65 0.52 1.15 1.64 

3 QC 

100 1.21 1.15 1.09 1.23 

120 0.92 1.49 1.44 1.42 

140 0.93 0.77 1.24 1.12 

4 API 

100 1.13 0.60 1.57 1.37 

120 0.81 0.87 1.26 1.28 

140 0.52 0.57 1.43 1.58 

5 CA 
100 1.06 0.68 1.28 1.31 

120 0.94 0.59 1.11 1.20 
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140 0.63 0.77 0.98 0.79 

6 GA 

100 0.97 1.06 1.18 1.31 

120 0.78 0.88 0.97 0.98 

140 0.66 0.81 0.65 0.77 
 

* Analysis was done in 6 replicates (n=6) and % RSD is relative standard Deviation. 
 

4.4.3 Accuracy by Recovery 
 
The recovery studies were performed by spiking standards at a known amount of analyte in a cream formulation. The recovery 
studies performed in triplicate and % recovery was found to be in the range 99.18% - 99.42%, 100.21 % to 100.33 %, 99.95 % to 
99.86 %, 100.18 % to 99.90 %, 99.85-100.54 % and 99.82-100.53% for BT, IBT, QC, API, CA and GA respectively as shown in 
Table 4. 
 
 

Table 4. Recovery Studies of Markers 

S. No Marker  
Amount added 

(ng) 
Mean Recovery 

(%) ± S. D 

1 BT 

184 99.18 ± 0.71 

230 99.22 ± 1.49 

276 99.42 ± 1.80 

2 IBT 

152 100.21 ± 0.45 

190 99.96 ± 1.06 

228 100.33 ± 1.24 

3 QC 

160 99.95 ± 1.59 

200 100.15± 1.82 

240 99.86 ± 1.11 

4 API 

140 100.18 ± 1.53 

130 99.68 ± 1.42 

156 99.90 ± 1.35 

5 CA 

108 99.85 ± 1.59 

135 99.96 ± 1.06 

162 100.54 ± 1.82 

6 GA 

208 99.82 ± 1.80 

260 99.22 ± 1.49 

312 100.53 ± 1.24 
 

*Values represented with mean recovery (n=3) ± S.D (Standard Deviation) 
 

4.4.4 Repeatability 
 
The repeatability was done by analysing 200 ng/spot of BT, IBT, QC, API, CA, and GA individually spotted on TLC plate at the 
same conditions. % RSD for repeatability were 0.47, 0.55, 0.98, 0.86, 0.78 % and 0.65 % respectively as shown in Table 5. 
 

Table 5. Repeatability of Marker Compounds 

S. No Markers 
Concentration 

(ng/band) 

 (%) 

RSD 

1 BT 200ng/band 0.47 

2 IBT 200ng/band 0.55 

3 QC 200ng/band 0.98 

4 API 200ng/band 0.86 

5 CA 200ng/band 0.78 

6 GA 200ng/band 0.65 

 
4.4.5 Specificity 
 
The bands for BT, IBT, QC, API, CA and GA from sample 
solutions were confirmed by comparing the retention factor 
and the spectra of the bands to those of the standard 
markers. Peak purity data confirmed that the proposed 
method was specific by comparing the spectra at three 
different levels, i.e., peak start (S), peak apex (M), and peak 

end (E) positions of each compound31. 

4.4.6 Robustness 
 
% RSD for all the standards viz. BT, IBT, QC, API, CA and 
GA after changing the mobile phase composition, mobile 
phase volume, time from spotting to chromatography, time 
from chromatography to scanning, % RSD for peak area was 
calculated 32 and found to be less than 2% as shown in Table 
6. 
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Table 6. Robustness Study for HPTLC Method (% RSD) 

S. No Parameters BT IBT QC API CA GA 

1 The proportion of mobile phase (Ethyl acetate) ± 0.2 mL 0.80 1.08 0.80 0.62 1.25 0.72 

2 The volume of mobile phase (± 2mL) 1.05 0.63 1.05 0.73 0.87 1.15 

3 Time from spotting to chromatography 1.21 0.87 1.21 0.64 1.37 1.23 

4 Time from chromatography to scanning 0.83 0.59 0.83 1.46 1.07 0.79 

 
*Analysis done n = 6, Concentration- 200ng/band. 

 

The formulated cream contains more than one plant extract 
and various phytochemicals. The cream formulation was 
previously studied for its antioxidant potential. It has shown 
considerable amount of phenolic and flavonoid content which 
could be responsible for its sun protective effect.33 The 
selected phytoconstituents are phenolic and flavonoid in 
nature. Validation of HPTLC methods for different 
parameters were studied according to the ICH guidelines. 
Ethyl acetate: methanol: formic acid: water (4:0.8:0.2:0.2 
v/v/v/v) was used as solvent system for Butrin (BT) and 
isobutrin (IBT)34 and both were previously studied for 
antioxidant activity.35 Ethyl acetate: formic acid: acetic acid: 
water (10:1.1:1.1:0.6 v/v/v/v) was used as solvent system 
estimation of quercetin 36 ,chlorogenic acid and apigenin 37 in 
extract and formulation. Gallic acid was estimated using 
Toluene: ethyl acetate: formic acid: methanol (3:3:0.8:0.2 
v/v/v/v) as solvent system.38 All solvent systems were 
saturated for 25 min at room temperature and developed up 
to 80 mm. The peaks obtained were shown well resolved 
and compact retention factors. Methods were found to be in 
linear in a concentration range of 2µg-10 µg/band (n=5) with 
respect to peak area. Table 2 revealed a good linear 
relationship over the concentration range studied and 
demonstrated its suitability for the analysis. The lowest 
amounts of phytoconstituent were detected and quantified 
during LOD and LOQ studies. The precision found was less 
than 2 % conforming the method was precised. The recovery 
values obtained during our studies were in acceptable limits 
which demonstrated the accuracy of the method. Specificity 
of the method was confirmed by peak purity data by 
comparing the spectra at three different levels, i.e., peak start 
(S), peak apex (M), and peak end (E) positions of each 
compound. Spotting and analysing the same amount of drug 
several times (n=6) ensued the repeatability of our developed 
method as well as proper functioning of the HPTLC system. 
The low % RSD values obtained after introducing small 
changes in the developed HPTLC method confirmed the 
robustness of the method. All the parameters studied were 
helpful for the accurate identification and assurance of the 

quality of phytoconstituents present in herbal sunscreen 
cream.  

 
5. CONCLUSION 
 
The HPTLC method used for qualitative and quantitative 
analysis of markers i.e BT, IBT, QC, API, CA and GA in 
prepared herbal sunscreen formulation of 2% w/w and 
validated for the different analytical parameters. The mobile 
phases shown well resolve peaks of respective compounds 
separation. The markers selected are flavonoid and phenolic 
in nature. It would be supportive to study the sunscreen 
property of the formulation with antioxidant activity. The 
method was found to be simple; cost effective, sensitive, 
specific, robust and repeatable. This is a useful tool for 
routine quality control analysis of phytoconstituents in herbal 
industry. Further the formulation is required to study for its 
in vitro and in vivo studies. 
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