Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2011, 2 (4):140-147

Der Pharmacia Sinica

Library ISSN: 0976-8688
CODEN (USA): PSHIBD

Development and Validation of HPTLC Method for Simutaneous
Determination of Wedelolactone and Phyllanthin in Hepasuport Tablet

Milind N. Prajapati *, Tushar A. Deshmukh*, Vijay R. Patil®, B. K. Shrikhandé’.
!Department of Pharmacognosy, Tapi Valley EducaBoniety’s Hon’ble, Loksevak

Madhukarrao Chaudhari College of Pharmacy, Nortahdrashtra University, Faizpur, India
“Baidyanath Life Sciences Pvt. Ltd. Umrer Road, Niagimdia

ABSTRACT

A new and simple HPTLC method was developed amthtad for the simultaneous quantitative
determination of Wedelolactone and Phyllanthin gp&toprotective Hepasuport tablet. TLC
aluminium plates precoated with silica gel 60F-2842 mm thickness) were used. The samples
were dissolve in methanol and linear ascending ldgveent was carried out in twin trough
glass chamber saturated with mobile phase Tolu&tkyl acetate: Formic acid (5.0:4.0:1.0,
vivlv) and densitometric determination of these maumds was carried out by TLC scanner
(CAMAG) at 254 nm in reflectance/absorbance mode R value Of wedelolactone and
phyllanthin was found to be 0.56 +0.02 and 0.68.@3 respectively. The method was validated
with respect to specificity, linearity, accuracygepision, ruggedness and robustness as per the
International Conference on Harmonization (ICH) dglines. Results found to be linear in the
concentration range of 600ng to 1600 ng with=r 0.998 and 0.995 for wedelolactone and
phyllanthin, respectively. The percent recoveriesrevfound to be 100.06 and 99.35 for
wedelolactone and phyllanthin respectively. Thehweican be used for routine analysis of these
phytoconstituents in tablet dosage forms in qualdgtrol laboratories.

Keywords: Phyllanthin, simultaneous HPTLC, validation, wedizttone.

INTRODUCTION

Medicinal plants commonly included in Ayurveda fiwer ailments have drawn much attention
as there is no reliable hepatoprotective drug albelin modern medicind]. Liver is the most
important organ of metabolism and excretion. AlRYO00 deaths occur every year due to liver
diseasesd]. The management of liver diseases is still a chgéeto the modern medicing]]
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Standardization of herbals is a difficult procesgs the herbal contains complex mixtures of
different components or mixtures of herbals aredwgdimes as prevalent in different systems of
medicines such as Ayurvedd.[Over the past decade HPTLC has been successfay in the
analysis of pharmaceuticals, plant constituentd, laomacromolecules. Several samples can be
run simultaneously using a small quantity of molplease, thus lowering analysis time and cost
per analysisq]. This includes developing TLC fingerprint proslend estimation of chemical
markers and biomarkers][ Now day’s new multicomponent formulations in ielrincreasing
with alarm rate which have better synergetic effed very essential that two or more number
of drugs should be estimated simultaneoug]y [

Wedelolactone is a coumestan derivative obtainawoh fnerbEclipta albaLinn., Hassk (Family-
Compositae) having a potent and selective 5- ligexyase inhibitor with an ¥gof 2.5 uM and
it does so by an oxygen radical scavenging mecirejdls

Phyllanthin is a lignan compound obtained from heRhyllanthus niruri (family-
Euphorbiaceae) reported to inactivate Hepatitissth n vitro andin vivo[9].

Literature survey reveals TLC, HPTLC, HPLC, spegtramtometry and spectrofluorometric
methods were used for determination of wedelolacts single and in combination with other
phytoconstituents 1J0-1§. TLC, HPTLC, HPLC, RP-LC, and derivative spectnopmetry
methods were used for determination of phyllanténsingle and in combination with other
phytoconstituentsl9-23.

No reports were found for the simultaneous estiomatf wedelolactone and phyllanthin by
HPTLC. This paper describes a simple, accurate \@alitlated method for simultaneous
guantification of these compounds in tablet dodagm. The proposed method was optimized
and validated as per the International Conferemcearmonization (ICH) guideline23].

MATERIALS AND METHODS

Materials:

Reference standard wedelolactone and phyllanthime waurchased from Sigma Aldrich,
(Germany) and SPIC Pvt. Ltd. (India) respectiveyalytical grade Toluene, Ethyl acetate,
Formic acid and Methanol were purchased from $ie Chem. Ltd. (India).

Instrumentation and Chromatographic Conditions:

The samples were spotted in the form of bands dthv mm with a Camag 100 microlitre
sample syringe (Hamilton, Bonaduz, Switzerland)poecoated silica gel aluminum plate 60F—
254 plates, (20 cm x 10 cm with 250 thickness; E. Merck, Darmstadt, Germany) using a
Camag Linomat V (Switzerland) sample applicatore Tiates were prewashed with methanol
and activated at 12G for 5 min prior to chromatography. A constant laggtion rate O.jl/s
was used and the space between two bands was 10 menslit dimension was kept at 4 mm x
0.45 mm and the scanning speed was 20 mm/s. The mamator bandwidth was set at 20 nm,
each track was scanned three times and baselinecton was used. The mobile phase was
toluene: ethyl acetate: formic acid (5.0:4.0:1.@0'w). Linear ascending development was carried
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out in a 20 cm x 10 cm twin trough glass chambean&g, Muttenz, Switzerland) saturated with
the mobile phase. The optimized chamber saturdiioe for the mobile phase was 30 min at
room temperature (26 + 2) at relative humidity 60 % + 5. The lengthezfch chromatogram
run was 8 cm. Following the development, the TL&tgd were dried in a current of air with the
help of an air dryer in a wooden chamber with adégjuentilation. Densitometric scanning was
performed using a Camag TLC scanner lll in theetince/absorbance mode at 254 nm and
operated by CATS IV CAMAG software. The source afliation used was deuterium lamp
emitting a continuous UV spectrum between 190 @@, Concentrations of the compounds
were determined from the intensity of the diffudeght. Evaluation was by peak areas with
linear regression. The amount of wedelolactonepdnytlanthin was computed from peak areas.

Preparation of Standard Stock Solution:
Accurately weighed 1mg of wedelolactone and phyfiemwas dissolved in 2 ml methanol,
sonicate and diluted with methanol up to 10 ml (1ig@@nl).

Preparation of Hepasuport Tablet Solution:

Hepasuport tablets powder (5 g) was refluxed wigthanol and volume was made up to 10 ml
(500 mg/ml). The solution was filtered using Whatngaper No. 1. The 1 ml solution pipette
out from stock solution was further diluted up tanbwith methanol to get final concentration

100 pg/pul.

Validation of Method:
The method was validated for linearity, specifici@¢curacy, recovery, intra-day and inter-day
precision, ruggedness, robustness, LOD and LO@dardance with ICH guidelineg3).

Preparation of Calibration Curve:

A mixture of standard solution of wedelolactone ahgllanthin in methanol (100 pg/ml or 100
ng/ul) was applied in 6, 8, 10, 12, 14 and 16 pltlee TLC plate to prepare linear calibration
curve.

Specificity:

The specificity of method was ascertained by spgtsolutions of standard wedelolactone,
phyllanthin and sample Hepasuport tablet solutiorThC plate in triplicate and run. The spots
for wedelolactone and phyllanthin in the samplesHepasuport tablet were confirmed by
comparing the Rvalues and spectrum with standards. The resudtsteown in Table 1.

Recovery Studies:

The accuracy was studied by the standard addigonnique. Three different levels of standard
were added to the previously analyzed samples, leaeh being repeated thrice. The results of
recovery studies were expressed as percent recoMsgyresults are shown in Table 2.

Precision:

All the solutions were analyzed on the same dayrder to record any intraday variations in the
results. For Inter day variation study, three dédfé concentrations of the mixed standard
solutions in linearity range were analyzed on tloeesecutive days. The repeatability of sample
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application and measurement of the peak area wasssed in terms of %RSD. The %RSD was
found to be less than 2.0 in all cases indicatesigmificant variations in the analysis of
wedelolactone and phyllanthin at the concentradio®00, 800, 1000 ng/spot.

Robustness Studies:

The estimations were performed by introducing \emes in the mobile phase distance
development and saturation time in development btleamthe effects on the results were
examined. Mobile phase distance was changed bym5 The saturation time of mobile phase
in the chamber was varied by +5 mifhe %RSD was found to be less than 1.0 in all cases
indicates no significant variations in the analysis wedelolactone and phyllanthin at the
concentration of 600 ng/spot.

Ruggedness Studies:

The HPTLC method was evaluated by carrying outahalysis of standard solutions by two
analysts using same operational and environmeontaitons, the %RSD was found to be less
than 1.0 in the analysis of wedelolactone and phifiin at the concentration of 600 ng/spot.

Limit of detection (LOD) and Limit of quantificatio n (LOQ):
The LOD and LOQ were calculated by using the valoésslopes and intercepts of the
calibration curves.

Table 1: Estimation of Wedelolactone and Phyllanthi in Hepasuport tablet

Peak area | Amount |
Component | Amount taken(ug/spot) Mean + SD % RSD Found (ng) % Amount Found
Wedelolactong 500 5036.5+33.48 0.66 1714.5 0.34
Phyllanthin 500 440.3+4.60 1.04 753.8 0.15

Table 2: Recovery Studies of Wedelolactone and Phghthin

Drug Amount taken Amount taken Total amount found % %
(ng/band) (ng/band) (ng/band) Recovery RSD
680 340 1022.3 100.2
Wedelolactone 680 680 1359.8 99.98 100.06
680 1020 1700.4 100.02
450 225 675.01 100.0
Phyllanthin 450 450 897.8 99.75 99.35
450 675 1105.9 39.30

RESULTS AND DISCUSSION
The mixture of different mobile phases were tried dinally Toluene: Ethyl acetate: Formic

acid (5.0:4.0:1.0, v/vlv) was selected, which ggeed resolution. Representative densitogram
of mixed standard solution of wedelolactone andlghthin is shown in Figure 1.
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Figure 1: Representative densitogram of standard waelolactone (600 ng/spot): peak-1 (Rf 0.56+0.03) @n
phyllanthin (600ng/spot) peak-2 (Rf 0.65+0.02)
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Figure 2: Estimation of wedelolactone and phyllantm in Hepasuport tablet (500ug/spot) peak 1-7 belgs to
components in Hepasuport tablet in which peak 6 ief wedelolactone and peak 7 is of phyllanthin (Rf
0.54+0.03 and 0.65%0.02 respectively).
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Figure 2: UV Spectrum of Standard Wedelolactone andtHepasuport Tablet
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Figure 3: UV Spectrum of Standard Phyllanthin and Hepasuport Tablet

The R value Of wedelolactone and phyllanthin was found to be5t50.02 and 0.65 + 0.03
respectively. Calibration curve plots of wedelolactone and phihén peak area against
concentration were linear in the range 600-1608pwj/ with linear equations Y= 3.119X-311.1
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for wedelolactone and Y= 0.459X+94.27 for phyllantiThe specificity of method is shown in
Figure 2, 3 and 4.

The percent recoveries were found to be 100.06%n85 for wedelolactone and phyllanthin
respectively. Robustness of the method checked dékberate alterations of the analytical
parameters showed that areas of peaks of intexestined unaffected by small changes of the
operational parameters (%RSD < 2).

The summary of validation parameters of proposetthoaeare given in Table 3.

Table 3: Validation Study Data of Proposed Method

Parameters Wedelolactong Phyllanthin
Linearity range (ng/spot) 600- 1600 600- 1600
Correlation coefficient (r) 0.998 0.995
Accuracy (% Recovery) 100.06% 99.35%
Intra-day Precision 0.89 1.04
Inter-day Precision 0.95 1.13
Robustness (Development distange)  0.67 0.79
Robustness (Saturation time) 0.89 0.83
Ruggedness 0.87 0.89
LOD 16.87 51.13
LOQ 44.71 135.51

CONCLUSION

The validated HPTLC method employed proved to bepks, fast, accurate, precise and robust
thus can be used for routine analysis of wedelotectind phyllanthin in tablet dosage form.
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