PharmTech

;
International Journal of PharmTech Research
CODEN (USA): IJPRIF ISSN : 0 974-4304
Vol.6, No.4, pp 1341-1347, Aug-Sept 2014

www.sphinxsai.com

HPTLC determination of Gallic acid in Methanol extract
of Quercus griffithii Acorn

Jambey Tsering !, Baikuntha J. Gogoi ?, Vijay Veer ?,
Pallabi Kalita ® and Hui Tag **

!Department of Botany, Rajiv Gandhi University, Rono Hills, Doimukh— 791112,
Arunachal Pradesh, India
’B. J. Gogoi and V. Veer: Defence Research Laborator vy, Post Bag No. 2, Tezpur-
784001, Assam, India.
3p. Kalita: CPEB-II, Faculty of Life Sciences, Rajiv.  Gandhi University, Rono Hills,
Doimukh— 791112, Arunachal Pradesh, India.

*Corres. author: huitag2008rgu@gmail.com
Phone No: +919436224195

Abstract: This paper describes HPTLC determination of gali in methanol extract &. griffithii acorn.
Macerated extract solution @). griffithii acorn was applied on HPTLC plate along with stathdar using
Camag Linomat-5. The detection of gallic acid wadgrmed on aluminium plates pre-coated with sieh60
F.s4 as the stationary phase. Optimized mobile phdserie: ethyl acetate: formic acid (6:6:1) was ustdte
was developed in twin trough chamber and scanne@Ly scanner Il al\ .y i.e. 297 nm. The system was
found to give compact spots for gallic acid at R§10 Amount of gallic acid determined in 1 Kg dryoen
powder ofQ. griffithii was found to be 0.19+0.01 g. The method was M&lita terms of sensitivity, precision,
specificity, robustness and recovery. Edibilityaobrn and presence of gallic acidQngriffithii is reporting for
the first time.
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Introduction

Quercus griffithii Hook. f. & Thomson ex Mig. (local nam@asheng) is a deciduous tree growing up
to a height of 15 m. The tree is widely distribufesim East Himalayan region up to ThaildAdAcorn size
ranges from 1.5-2 cm length to 0.8-1.2 cm diamétbe acorn matures in the month of September-Octdtbe
is an important source of fodder for wild mammalib in the temperate forest. In East Himalayagios, the
plant is cultivated in large scale for fuel woodheTleaf is used for the production of humus andrac®
consumed as supplement of rice during food scatity to its bitter taste, the acorn flour is mixeth rice or
barley flour (50:50 ratio), and cooked in varioteditional forms. Local people believed that conptiom of
Q. griffithii acorn reduces one’s appetite and had played imgadke during famine.

Gallic acid or 3,4,5-trihydroxybenzoic acid ispalyhydroxylphenolic compound (Figure 1), widely
distributed in various plarts Gallic acid has various biological activities Buas anti-bacterial anti-
inflammatory™®, anti-melanogenic antioxidant, anti-viraP anti-cancer activities in various cancer céft3
Gallic acid was quantitatively determined from aértplant extract such @gctostaphylos uva-ursi, Nymphaea
stellata, Phyllanthus emblica, Terminalia chebula, Terminalia arjuna etc!®*? by using HPTLC, however
edibility of Q. griffitiii acorn and presence of gallic acid is reportingfierfirst time.
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The goal of the present article is to determinecingent of gallic acid in methanolic acorn extraft
ethnobotanically important pla@. griffithii by using the HPTLC method. For this purpose, a,rgmple,
sensitive, precise and robust HPTLC method was ldped. The method was validated for sensitivity,
precision, specificity, robustness and recovery.
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Figure 1: Structure of gallic acid

Materials

Dry acorn of Q. griffithii collected from Tawang district of Arunachal Prdddindia), Camag’'s
HPTLC system comprising of a Linomat-5 applicatesisted by nitrogen gas and scanner Il withCATS
software (Anchrome Swirtzerland), 100 mL Hamiltgmiisge (USA), aluminium precoated silica gel 6Q4FE.
Merck, Germany), Camag glass twin trough chambam&y TLC plate heater and Camag UV chamber (254
and 366nm). All solvents used were of HPLC gradeiokd from Merck India and gallic acid from SIGMA,
Switzerland.

Methods
Extract preparation

100 g of dry acorn was pulverized and extractedddg maceration process using methanol. The final
volume was concentrated to dryness by rotary ewpoat 45°C under reduced presstre

Preparation of standard and sample solutions

Standard solution was prepared by dissolving galtic with methanol at six different concentrations
(100, 200, 300, 400, 500, & 6Q@y/mL). Sample solution was prepared by mixing dmiedract (acorn) in
methanol at concentration of 10 mg/mL. Both sohsiavere sonicated for 5 minutes.

Analytical procedure

Chromatography was performed on 10x10 cm aluminilexes coated with 200 pm layers of silica
gel 60 ks, Plate was prewashed with methanol and dried anat 105 °C for 30 minutes. Both standard and
sample solutions were applied to the plate as b&rifsmm wide at a distance of 10.00 mm from theelzy
using Camag Linomat-5 sample applicator equippet @i100 mL syringe. A constant rate of applicatdn
150 nL' was used. Plate was developed in a twin trougbsgtinamber of size 10x10 cm using 13 mL
optimized mobile phase. Plate was dried by haiedind then placed in oven for 5 minutes at 800IC f
complete evaporation of mobile phase absorbed égtétionary phase. The plate was scannag.atvith slit
dimension 4.00 x 0.30 mm micro and scanning sp&@® onm/s with a Camag TLC scanner Il in absorleanc
mode operated byWinCATS software.

Mobile phase optimization

Based on various reports on gallic acid separatiqgriant extracf?®* a number of mobile phase were
tried in this experiment. Both standard and sanspletions were spotted on the same plate and deselo
Mobile phase which gives high resolution and goedkppurity of gallic acid was optimized and used fo
guantification of the marker.
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Determination of Apmayx

Both standard and sample solutions were spottettheplate and scanned between 200-500 nm with
wavelength increment of 50 nm. Gallic acid spot evetentified by comparing the Rf values. Spectra of
identified gallic acid spots were taken, rangirgrir200-700 nm wavelengths aid.x was determined.

Calibration and quantification

Aliquots of 1puL of standard solutions (100, 200, 300, 400, 500, Bg/spot) and 5 replicates of sample
solution (100 pg/spot) were spotted on the plddessitometric determination of gallic acid werefpaned at
Amax 297 nm. The calibration of gallic acid was obtairby plotting peak areas the concentration of the
compound. The amount of gallic acid present in dam@s calculated using the regression of the ildn
curve.

Methods validation

ICH guidelines were followed for the validationtbe analytical methods developed which include
sensitivity, precision, specificity, robustness aacovery’.

Sensitivity

The sensitivity of measurement of gallic acid wasneated as limit of detection (LOD) and limit of
quantification (LOQ). Concentration of the standsotution of gallic acid was applied along with matol as
blank and determined on the basis of signal toenmagio. The LOD and LOQ were calculated by usimg t
equations LOD = 3.3 8/S and LOQ = 10 %/S, wheres is the standard deviation of the peak areas ofithe
(n =5), taken as a measure of noise, and S slope of the corresponding calibration plot.

Precision

Instrumental precision, intra-day precision anceristay precision of the method were determined.
Instrumental precision was measured by replicate §h application of the same standard solution (500
ng/spot). Intra assay precision was evaluated byysis of three replicate applications of standsoflition on
the same day. Intermediate precision was evalubyednalysis of three replicate applications of déad
solution on three different days. The plate wasettgped under the optimized chromatographic conaitiand
CV % of peak area was recorded. Room temperatusenaintained at 25 °C.

Specificity

The specificity of the method was ascertained ajyamg the standard and sample solutions. The spot
for gallic acid in the sample solution was idewetifiby comparing the Rf values and confirmed by tspec
comparison. The peak purity of gallic acid was gs&dl by comparing the spectra at three differerglée i.e.
start, middle, and end positions of the bands.

Robustness

Robustness of the method was determined by allodififgrent solvent front position (65-85 mm), tank
size (10x10 cm, 20x10 cm) and duration of mobilagghsaturation (10-30 minutes). The effects omdhelts
were examined.

Recovery

The accuracy of the method was established byoeifig recovery experiments at three different
levels using the standard addition method. In u@Gpot of sample solution, known amounts of stashdar
solutions i.e. 0, 100 and 200 ng/spot were addked.vRlues of percent recovery and average valypemient
recovery for gallic acid were calculated, whiclsli®wn in Table 3.
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Figure 2: Peak purity of GA (300 ng) Figure 3: 3-D chromatogram of both sample and
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Figure 6: Chromatogram of sample (100 pp Figure 7: Developed plate captured at visible light

Results and Discussion
Development of the optimum mobile phase

Most of the mobile phase reported by various asthdoes not give good resolution of gallic acidkpea
either interfering with other peak, or gives low Rilue (Rf<0.20). Mobile containing water solventreases
the developing time. Formic acid is the most imaotrtsolvent for gallic acid separation as no movenaé
gallic acid take place in absence of formic acithree solvents toluene: ethyl acetate: formic acithe ratio of
6:6:1 gave a good separation of gallic acid with-R¥.41 (Figure 2). The same mobile phase wasuased by
Dharmendert. al. 201G* for separation of Bergenin, (+)-Catechin, Galljo®allic Acid & p-Sitosterol. 3-
Dimensional chromatogram Af..x (297 nm) is shown in Figure 3. The same mobilesphia the ratio (7:5:1)



Hui Tag et a//Int.]. PharmTech Res.2014,6(4),pp 1341-1347. 1345

also gives a good resolution with Rf 0.38. Wellidefl spot of gallic acid was obtained when mobiage was
sonicated for 5 minutes followed by 30 minutes isdion in TLC chamber.

Amax Of gallic acid

Maximum signal of gallic acid in the developed platas found at wavelength 297 nm in both standard
and sample solutions (Figure 4). A little absorleawas also found at wavelength 220 nm.

Calibration curve and its linearity

The calibration curve has been developed for gallid at a specific Rf value. A good linearity oceirv
of the peak area was obtained in the concentrasinges between 100-500 ng/spot for gallic acid Viitbar
regression equation, Y = 165.9 + 16.33 * X; r =9B39 (Figure 5). The standard deviation was founte
5.67 %.

Gallic acid present inQ. griffithii acorn extract

In methanol extract of acorn, 303.58 ng of gallic ag#&s found in 100 pg sample extract, which means
1 Kg dry acorn powder contains 0.19 g gallic adidkle 1). Figure 6 represents the chromatogranamipse
solution (100 pg/spot). A total of nine peaks wienend in sample solution and their Rf values, peeight and
peak area are given in Table 2. The peak nhumbeitdR¥ 0.41 represents gallic acid. Figure 7 repntghe
developed plate captured at visible light.

Table 1: Quantitation of gallic acid (GA) in sample

GA quantified in 100 pg extract : 303.58+3.30 ng
Extract yield per 1 Kg dry sample :60.94 g
GA presentin 1 Kg dry sample :0.19+0.00 g

Table 2: No. of peaks detected in sample, their Rialues, peak height and peak area

Peak No. Rf Values Peak height AU Peak area AU
1. 0.01 286.7 2219.8

2. 0.07 92.4 2831.6

3. 0.26 104.0 9022.1

4., 0.41 (GA) 167.4 4961.8

5. 0.66 69.2 1839.9

6. 0.71 125.8 3430.2

7. 0.81 45.3 1500

8. 0.89 129.1 4544.7

9. 0.96 62.3 2490

Methods Validated
Sensitivity (LOD and LOQ)

The method was found to be very sensitive as thisliof detection and limits of quantification for
gallic acid were found to be very low i.e. 0.67amgl 2.02 ng per band, respectively.

Precision

The developed method was very precise as the Qlesdd was less than 2 % in all three precisions
analyzed. CV of instrumental precision, intra-daggsion and inter-day precision were calculate®.2% %,
0.87 % and 1.24 % respectively.

Specificity

The developed method was found to be specific fethamol extract as no interfering or contamination
peak was detected. The spectra of marker (GA) il and overlapping exactly with GA spot of ator
extract with maximum absorbance at 297 nm.
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Robustness

The saturation time plays a significant role inrgfiag the Rf value of gallic acid, however, recgver
percent remains same. Saturation time was four timversely proportional to Rf values of gallidgdaspot,
which means longer is the saturation time, smali#irbe Rf value. Tank size (10x10, 10x20, 20x20@ny
solvent front position (60-90mm) has insignificaiferences in the results.

Recovery

The recovery percentage is given in Table 3. 1@0 of extract was applied which contains
predetermined 305.78 ng of gallic acid. There wa8 % recovery when no standard was added, while the
recovery percentage goes down to 95 % in additidf00 ng of standard gallic acid. But the recoveeycent
slightly increased on addition of more amount ahsfard gallic acid i.e. 200 ng.

Table 3: Recovery of gallic acid

Amount present in  Amount of Amount Recovery %

10uL sample standard added determined (n=3)

303.58 ng 0 ng 306.23 ng 100.87+0.16

303.58 ng 100 ng 386.79 ng 95.84+ 3.68

303.58 ng 200 ng 486.39 ng 96.57+2.60
Conclusion

Acorn of ethnobotanically important plar®. griffithii contains biologically active gallic acid
compound. Gallic acid determined by HPTLC was O0glper Kg dry acorn. The method developed was
validated in terms sensitivity, precision, spedfficrobustness and recovery. The method develgped good
peak shape and enabled good resolution of galiccsot in methanol extract @. griffithii acorn. The acorn
as edible and presence of gallic acid is reporfimgthe first time, and further study is going oaor f
identification of bioactive compounds with its pimacological activities.
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