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Validated High Performance Thin Layer Chromatography Method
for Simultaneous Estimation for Gallic Acid and Quercetin
in Polyherbal Blend and Their Quantitative Estimation

Simple, sensitive high performance thin layer chromatography method for the estimation of gallic acid and
quercetin in in-house polyherbal blend has been developed and validated. Methanolic solution of herbal blend
comprising of Emblica officinalis, Camellia sinensis and Garcinia cambogia was used for analysis. The sepa-
ration was performed on TLC aluminum plates precoated with silica gel G60 F,s4 and toluene : ethyl ace-
tate : formic acid (5:1.5:1 v/v/v) at 254 nm scanning wavelength. The system gave well resolved peaks for
gallic acid and quercetin at R; 0.14 and R¢ 0.29 respectively. The method validated as per ICH Q2R1 guide-
lines which shows regression co-efficient 0.9939 for gallic acid and 0.9988 for quercetin in range of 2—
6 ug/ml. Recovery of gallic acid and quercetin was found in range of 98-102 % which confirms the accuracy
of method. Precision study (interday & intraday) showed that the relative standard deviation is less than 2 %,
showing method is well precise. Proposed validated HPTLC method is simple, precise, specific, robust and
accurate, and could find application in routine quality-control analysis. The method was used for quantitative
estimation of gallic acid and quercetin in the polyherbal blend and was found as 1.648 % w/w and 3.165 %
w/w respectively.

Keywords: gallic acid, quercetin, simultaneous estimation, high performance thin layer chromatography, vali-
dation, quantification, polyherbal, herbal, extracts.

Introduction

During past decades, public interest in herbal has increased exponentially. According to WHO, mass
population (about 80 %) in developing countries depends essentially on herbal plants for primary health care
needs owing to efficacy and lower side effect. Also now researchers are exploring plants as source for new
lead structure against different diseases [1-2]. Many herbal formulations as single and polyherbal have been
proved to be active and are widely available in market. The major cause of concern with herbal plants is bio-
diversity and quality of the plants which ultimately affects the efficacy of the formulation. High performance
thin layer chromatography (HPTLC) has become a widely acceptable analytical tool for the quality control of
herbal drugs. It serves as a low operation- cost and quick analysis tool in herbal analysis.

The polyherbal mixture prepared for the study comprised of three plants viz. Emblica officinalis, Ca-
mellia sinensis and Garcinia cambogia, each of which are known to have therapeutic value [3-5]. The
polyherbal blend was prepared with the aim to enhance the overall potential of the herbal extracts as these
are used as antioxidant, anti-inflammatory and anti-obesity agent. These herbal plants consist of various
phytoconstituents as alkaloids, flavanoids, tannins and polyphenols which contribute to their pharmacologi-
cal activity. To be specific quercetin, gallic acid, ellagic acid and ascorbic acid are present in polyherbal
blend and known for its effect.

Some methods are reported which includes HPTLC method for simultaneous estimation of quercetin
and gallic acid in Leea indica [6], in Eclipta alba and Guiera senegalensis simultaneous HPTLC method is
developed for estimation of quercetin and gallic acid [7], HPTLC simultaneous estimation of gallic acid and
quercetin is also reported in single plant extract of Abutilon indicus [8] and HPTLC method is also reported
in literature for estimation of gallic acid, rutin and quercetin in aqueous extract of Terminalia chebula [9]
But simultaneous estimation of gallic acid and quercetin is not reported in polyherbal blend viz. three herbal
plant mixture. Hence the present study aims to determine gallic acid and quercetin simultaneously in
polyherbal blend. Same developed and validated method can be used for quantification of the biomarker in
herbal mixture consisting of gallic acid and quercetion.
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Gallic acid is phenyl propanoid, chemically it is 3,4,5-Trihydroxybenzoic acid, and possesses anti-
oxidant, anti-inflammatory and astringent activity [10-11]. Quercetin is 3,3,4,5,7-pentahydroxyflavone and
possesses anti-inflammatory, antihypertensive, vasodilator effects, antiobesity, antihypercholesterolemic and
antiatherosclerotic activities [12-13].

Experimental

Chemicals and solvents

Reference standard quercetin was purchased from Cayman Chemical Company, USA and gallic acid
from Natural Remedies, India. All chemicals and solvents used were of analytical grade.

Plant material

Herbal plant powder extracts of Emblica officinalis, Camellia sinensis and Garcinia cambogia were
procured from Kisalaya Herbals Ltd., Indore, Madhya Pradesh.

Polyherbal blend composition

A polyherbal blend was prepared by mixing equal amount of fruit of Emblica officinalis, leaves of Ca-
mellia sinensis and fruit of Garcinia combogia extracts.

HPTLC analysis

a) Preparation of standard solution of gallic acid and quercetin

Standard stock solution of Gallic acid and Quercetin was prepared separately by dissolving 10 mg of
Gallic acid and Quercetin up to 10 ml of methanol, to get stock solution containing 1000 pg/ml of Gallic acid
and Quercetin. 5 pul of the above solution was applied on plate to obtain standard densitogram of Gallic acid
and quercetin.

b) Preparation of sample solution of Herbal blend

Sample stock solution was prepared by dissolving 50 mg of mixture in 1ml methanol sonicated for
10 min any insoluble fraction was removed by filtration. 30 ul of the above solution was applied on plate to
obtain standard densitogram of blend. Presence of Gallic acid and Quercetin in blend was confirmed by over-
lay spectra.

¢) Chromatographic condition

Based on sample solubility, stability and suitability various mobile phase compositions were tried to get
a good resolution and sharp peaks. The standard and sample solution was run in various mobile phases,
showed that Toluene, Ethyl acetate and Formic acid in proportion of 5:1.5:1 (v/v/v) was best suitable for
Herbal mixture. Chromatography was performed using commercially-prepared, pre-activated (110 °C) silica
gel 60 Fus4 TLC plates (10x10 cm). A Linomat IV (Camag, Muttenz, Switzerland) semi-automatic TLC ap-
plicator was used to apply samples and standards onto the TLC plate under a flow of nitrogen gas. After the
application of sample, the chromatogram was developed in twin trough glass chamber 10x10 cm saturated
with previously equilibrated mobile phase for 15 min. The chromatographic conditions were optimized to
obtain the best peak shape. The plates were fixed in the scanner stage (CAMAG TLC SCANNER) and scan-
ning was done at UV 254 nm. The peak table, peak display, spectrum mode were recorded. The retention
factor (Rf) were calculated by WINCAT’S software version 1.4.3.6336

d) Validation

ICH Q2 (R1) guidelines were followed for the validation of the analytical method developed. Calibra-
tion curve for gallic acid and quercetin was obtained from the system as graph of concentration versus ab-
sorbance. The precision of the method was determined by interday and intraday precision by analyzing sam-
ple solutions at different time intervals on the same day and on three different days, respectively. System
precision was evaluated from six replicate application of standard as 6ul of gallic acid and quercetin at 3
tracks and method precision was carried out from six replicate applications (30 ul application at 3 tracks) and
was expressed as % relative standard deviation. Recovery studies were performed using standard addition
method and at three different levels viz. at 80, 100 and 120 % of the test concentration as per ICH guidelines.
Limit of Detection (LOD) and Limit of Quantification (LOQ) were determined using the formula based on
the standard deviation of the response and the slope. To evaluate the robustness of the proposed method,
small but deliberate variations in the optimized method parameters such as composition of the mobile phase
and chamber saturation time in the range of £0.2 ml and £5 min, respectively was carried out. The effect of
these changes on R¢values and peak area were studied.

e) Quantification of Standard Gallic acid and Quercetin in Herbal blend

Concentration of Gallic acid and Quercetin in Herbal blend was calculated using linearity equation of
gallic acid and Quercetin.
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Result and Discussion
Figure 1 show developed HPTLC plate. Optimized chromatographic conditions are shown in Table 1.

Tracks — Blank, Gallic acid, quercetin and herbal blend at different concentrations

Figure 1. Developed HPTLC plate under UV light at 254 nm

Table 1
Optimized Chromatographic Condition
Sr. No. Parameters Details
1 |Stationary phase Silica gel 60 Fs,4 plates
2 |Mobile Phase Toluene: Ethyl Acetate: Formic Acid
3 |Sample Applicator Camag linomat V applicator
4  |Development chamber Twin-through glass chamber, 10x10 cm with stainless steel lid
5 |Saturation time 15 min
6  |Scanning wavelength 254 nm
7  |Syringe Camag 100 ul syringe
8 |TLC Scanner Camag TLC scanner 11
9 |Software WIinCATS software version 1.4.3.6336

Optimized mobile phase gave sharp peak for gallic acid at R; 0.14 (Figure 2) and Quercetin at R¢ 0.29
(Figure 3). Herbal blend showed the presence of both actives at R¢ 0.14 for gallic acid and R¢ 0.29 for
Quercetin (Figure 4). Presence of gallic acid and Quercetin in herbal blend was confirmed by overlay spectra
as shown in Figure 5 and 6.
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Figure 2. Densitogram of Standard Gallic Acid (5 pg/ml)
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Figure 4. Densitogram of Herbal blend (1500 pg)
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Figure 5. Overlay Spectra of Gallic acid standard and Gallic acid in Herbal blend
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Figure 6. Overlay Spectra of Quercetin standard and Quercetin in Herbal blend

The linearity of calibration curve in pure solution, over the concentration range of 2-6 ul (1 mg/ml)
through proposed HPTLC method was carried out and regression co-efficient was obtained 0.9939 (Figure 7)
& 0.9988 (Figure 8) for Gallic acid and Quercetin respectively.
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Figure 7. Calibration Curve of Gallic acid (R?~0.9939)
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Figure 8. Calibration Curve of Quercetin (0.9988)

3D densitogram of linearity of standard gallic acid and quercetin is shown in Figure 9.

T

Figure 9. 3D densitogram of linearity of gallic acid and quercetin

System precision and method precision was carried out using standard Gallic acid, Quercetin and Herb-
al blend and % relative standard deviation was calculated. The repeatability of sample application and meas-
urement of the peak area was expressed in terms of % RSD. The % RSD found was in the acceptable limit
that is less than 2.0 which indicates that the method has an acceptable level of precision. Data is shown in
Table 2 and 3 for system precision and method precision.
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Table 2 Table 3
System precision Method precision

St no Peak area (AU) St no Peak Area of Herbal blend (30 ul)

T Gallic acid Quercetin T Gallic acid Quercetin

1 15740.21 16010.02 1 9009.75 14126.60

2 15589.45 15680.20 2 9021.30 14128.14

3 15837.19 15848.01 3 9029.00 14120.39

4 15674.14 15828.97 4 9015.10 14126.02

5 15904.31 15986.17 5 9020.12 14122.22

6 15447.08 15749.17 6 9014.62 14122.90
SD 166.8 129.3 SD 6.69 2.98
% RSD 1.06 0.82 % RSD 0.074 0.02

The accuracy levels were checked at three levels of 80 %, 100 % and 120 % using standard addition
method by over spotting herbal extract with standard. The amount of the standard recovered were within ac-
ceptable limits as per ICH guidelines. The percent recovery was found to be 98.52-101.04 % for gallic acid
and 98.92-101.04 % for quercetin. Data represented in table 4 and 5 is of recovery obtained for gallic acid
and quercetin respectively by standard addition method.

Table 4
Accuracy studies for Gallic acid
Level of Amount of Herbal |Amount of Std. Gallic acid Amount of Gallic acid
Sr. no recovery blend taken Added Recovered % Recovery
(ng/band) (ng/band) (ng/band)
1500 3.2 3.153 98.53
1 80 % 1500 3.2 3.171 99.09
1500 3.2 3.222 100.68
1500 4.0 3.981 99.52
2 100 % 1500 4.0 4.038 100.95
1500 4.0 3.961 99.03
1500 4.8 4.834 100.70
3 120 % 1500 4.8 4.821 100.44
1500 4.8 4.85 101.04
Table 5
Accuracy studies for Quercetin
Level of Amount of Herbal | Amount of Std Quercetin Amount of Quercetin
Sr. no recovery blend taken Added Recovered % Recovery
(ng/band) (ng/band) (ng/band)
1500 3.2 3.194 99.81
1 80 % 1500 3.2 3.165 98.92
1500 3.2 3.182 99.43
1500 4.0 4.031 100.78
2 100 % 1500 4.0 4.026 100.65
1500 4.0 4.001 100.25
1500 4.8 4.819 100.39
3 120 % 1500 4.8 4.826 100.54
1500 4.8 4.84 101.04

The limits of detection (LOD) were obtained 0.35 & 0.027 ug/ml and limit of quantification (LOQ)
0.106 & 0.082 pg/ml for Gallic acid and Quercetin respectively.
The method was found to be robust and specific.
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All the validation parameter results are shown in Table 6
Quantitative estimation have found out that in 1500pg of Herbal blend (Figure 10) 0.065 pg of Gallic
acid i.e. 1.648 % and 0.13 pg of Quercetin i.e. 3.165 % was present. Table 7
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Figure 10. Densitogram of Herbal blend (1500 pg/ml)
Table 6
Validation parameters of gallic acid and quercetin
Parameters Result
Gallic acid Quercetin
Correlation coefficient 0.993 0.998
Linearity range (ng/band) 2000-6000 ng/band 2000-6000 ng/band
Precision (C.V)
System Precision 1.06 0.82
Method precision 0.074 0.02
Intra day 0.21 0.14
Inter day 0.45 0.09
Limit of Detection (hg/band) 35 27
Limit of Quantification 106 82
Accuracy (%) 98.52-101.04 98.92-101.04
Specificity Specific Specific

Quantification of gallic acid and quercetin in Herbal blend

Table 7

Phytochemical Stock solution | Concentration of extract Area Calculated concentration | % in extract
of extract spotted on TLC plate in extract
L 30 ul 0
Gallic acid (50 mg/ml) (1500 pg/band) 13281.05 0.065ug 1.648 %
. 30 ul 9
Quercetin (50 mg/ml) (1500 pg/band) 11402.21 0.13pg 3.165 %
Conclusions

Thus, a rapid, simple, accurate and specific HPTLC method for quantitative estimation of Gallic acid
and Quercetin in polyherbal blend comprising of Emblica officinalis, Camellia sinensis and Garcinia cam-
bogia has been developed and validated as per ICH guidelines. The method used in this work resulted in
good peak shape with good resolution of Gallic acid and Quercetin from other constituents of the plant mate-
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rial. Also it didn’t show any interference of any other constituents with Gallic acid and Quercetin proving
method specificity. The data could be used as a quality standard method for simultaneous estimation of these
phytochemicals in single and polyherbal blend in in-house or marketed formulations. Also the developed
method can be used for quantification of gallic acid and quercetin in the herbal mixture. Gallic acid and
guercetin are the biomarkers available in most of the herbal plants and have been proved to be an important
phytoconstituents responsible for the activity.
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Ken menTi Kocnagarbl rajiul KbIIIKbLIbI MEH KBepPUEeTHHI
0ip yakbITTa 0araJjiay ’KoHe CAHABIK aHbIKTAaYy YIIiH PaCTAJFaH
JKOFApbI OHIMI )KYKa BAJIMAALMAIAHFAH XpoMaTorpadus djici

Kapamaiiev, cesimran, >koFapbl OHIMII XKyKa KaOaTThl XpoMaTorpadus dfici yiae eHIipUIreH Kol MIeINTi
KOCHaJIaFbl Ta/ul KBIIKBUIBI MEH KBEpPIIETHHHIH Ma3MYHBIH Oarajay YIUiH o3ipJeH[il skeHe pactanasl. Tanmay
yurin Emblica officinalis, Camellia sinensis sxone Garcinia cambogia koca, men KoCnacslHbIH METaHOJIBI
epiTingici naganansunel. beiry 254 HM ckanepiey TONKbIH Y3bIHABIFBIHAA GO0 Fo54 cHIMKArensMeH jxoHe
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TOJIyOJI : STUJIALIETAT | KYMBIPCKAa KbIIKbUIbIMEH (5:1,5:1 kemem/kenem/keseM) ajablH ajla KalTaJlFaH
amomuanil TLC mumacturanapeinga opsiHganasl. JKyiie colikecinme Ry 0,14 xone Rf 0,29 mamaceinaa ramt
KBILIKBUTBI MEH KBEPLETHH YILiH jKaKChl IIEMIITeH MIBIHAAPAB! Oepai. Onic 2—6 MKI/MJII AWaa30HbIH/A Tall
KeIIKBUIB! yiniH 0,9939 sxone kBepuetnH ymriH 0,9988 perpeccus xoadunmentin Geperin ICH Q2R1
HYCKayJlapblHa Colikec pacTainabl. ['amm KbIIKeUTEI MeH kBepueTwHzai amy 98-102 % apanbiFbiHga, Oy
onicTiH MonAiriH pacraiabl. JommikTi 3epTrey (KYH apaiblK jKoHE KYHMI3Ti) CaJbICTHIPMANbl CTaHAAPTTHI
ayeITKy 2 %-maH a3 eKeHIH KOpCeTTi, Oyl OMICTIH JKOFapbl MOJITiH KepceTedi. ¥ ChIHBLUIFaH
Banuparsinanrad HPTLC onici kapanmaidlbIM, J1oJ1, HAKTBI KOHE CEHIMJI )KOHE KYHAETIKTI calaHbl OakpUiay
TajayblHa NaiilaaHbuTybl MYMKiH. Bysl ofic Kem ImenTi Kocmajarbl Iajul KbIIIKBUIBI MEH KBEpPLETHHHIH
MeJIILEPiH aHBIKTAY YIIiH KOJIIaHbuLasl, o1 1,648 % macca/can. xone 3,165 % macca/Macca. THICiHIIE.

Kinm co30ep: ramn KbIIIKBUIBI, KBEPLETHH, CHHXPOHABI Oaramay, >KOFapbl OHIMAI XKykKa Kabar
XpOMaTOTrpaQusChl, BAMIANNS, CAHIIBIK aHBIKTAY, KOII IIONTep KOCHACKL, IOITEP, CHIFBIHIBLIAP.

C.I1. I'anam, A.P. I'ageiin, C.J1. Kance, /JI. Harope, C.C. Yutnanre

BasnuaupoBaHHbIi MeTO BHICOK0I(PEeKTUBHOM TOHKOCJIO0HHOM XpomaTorpadguu
JJIS. OTHOBPEMEHHOM OLEHKU COAEPKAHMS IaJIJIOBO KUCJI0ThI M KBEeplLeTHHA
B IOJIUTPABHON CMeCH U MX KOJUYEeCTBEHHAs OLlEHKA

Brut paszpabotan U BadMOMPOBaH MPOCTOH, YYBCTBUTEIBHBIH BBHICOKOI((GEKTHBHBIA METOJ] TOHKOCIOWHON
Xpomarorpaduu sl OEHKH COJep KaHMs TaUIOBON KHCIOTHI M KBEPILETHHA B MOJIUTPABHON cMecH coOCT-
BEHHOT'O TIPOM3BOACTBA. [l aHaIIM3a NCIIOIh30BAJIM METAHOJIBHBIH PACTBOP TPABSHOM CMECH, BKITIOYAIOIICH
Emblica officinalis, Camellia sinensis u Garcinia cambogia. Paznenenue npoBouin Ha aIFOMAHHEBBIX TLIa-
cruHax g TCX, npeaBapuTenbHO MOKPBITHIX cuinkareneM G60 Fosy M cMechlo TOJIyOIN : STHIAIe-
Tart : MypaBbHHas kuciora (5:1,5:1 06./00./00.) pu mHe BOJHBI cKkaHUpoBaHUs 254 HM. CucreMa jana xo-
po1LIO pa3penIeHHble MUKH IS TAJUIOBOM KUCIOTH U kBepueruHa npu R¢ 0,14 u R¢ 0,29 coorBeTcTBeHHO. Me-
TOJI BAIMIUPOBaH B cooTBeTcTBHHU ¢ pekoMeHnauusivu ICH Q2R 1, uro naer xosapdunnent perpeccun 0,9939
TS TalumoBo# kucinoTel u 0,9988 s kBeprieTnHa B 1uanazoHe 2—6 MKr/mil. M3BieueHne raaioBoil KHCIOTHI
U KBepLeTHHa Haxoxutcs B mpenenax 98—102 %, 4ro moaTBep)kAaeT TOYHOCTh MeTona. MccinenoBanue To4-
HOCTH (MEXIHEBHON U BHYTPUAHEBHOI) T0KA3aJI0, YTO OTHOCUTEJILHOE CTaHAAPTHOE OTKJIOHEHUE COCTaBIIsA-
eT MeHee 2 %, 4TO CBHIETEILCTBYET O BBICOKOIT ToUHOCTH MeToa. [IpenaraeMelil BaauanpoBaHHbBIH METO
BOTCX mpocr, ToueH, cienupyueH, 1 Hae)KEH, MOXKET HATH MPUMEHCHHUE B PYTHHHOM aHAIN3€ KOHTPOJIS
KauecTBa. J[aHHBII MeTO OBLT HCIIOJIL30BaH JUIsl KOJINYECTBEHHON OIIEHKH COJIep)KaHMs raJNIOBON KHCIIOTHI M
KBEpIIETHHA B MOJUTPABHON cMecH, KoTopoe coctaBmio 1,648 % macc./macc. u 3,165 % macc./mMacc. cooT-
BETCTBEHHO.

Kniouesvie cnosa: TamnoBasi KHCIOTa, KBEPIIETHH, OJHOBPEMEHHAsI OLEHKA, BBEICOKOA((EKTHBHAs TOHKOC-
J0ifHast XxpoMaTorpadus, BaIUAANNS, KOIHIECTBEHHAs OI[CHKA, TIOJINTPAaBHAsl CMECh, TPABBI, SKCTPAKTEIL.
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