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ABSTRACT

A new simple, precise, rapid and selective fpghformance thidayer chromatographic (HPTLC) method has been
developed and validated for the simultaneous detestion of withaferin A and 18-Glycyrrhetinic acid in
Ayurvedic formulations containing Ashwagandha angc@rhiza. The retention factors of withaferin Aca184-
Glycyrrhetinic acid were 0.27 +£0.02 and 0.72 + 0.0respectively. Linearity was obtained in the raraf 15 ug
mL-1 for withaferin A and 1&-Glycyrrhetinic acid. The developed and validatddTHC method was employed for
standardization of three Ayurvedic formulations fbeir content of the two markers. Satisfactoryonamries of
98.39 t0 99.77% 98.46 to 99.60% were obtained ftraferin A and 185-Glycyrrhetinic acid. The results obtained
in validation assays indicate the accuracy andatelity of the developed simultaneous HPTLC metfardthe
quantification of withaferin A and 18-Glycyrrhetinic acid in all three Ayurvedic formtilans containing
Ashwagandha and Glycyrrhiza.
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INTRODUCTION

Numerous ayurvedic formulations contain Ashwagan@¥ithaferin A) and Glycyrrhiza (18-Glycyrrhetinic acid)
together in combinations. Withania somniferaDual belonging to family Solanaceae, commonly knoas
Ashwagandha is one of the most valuable, widelglusedicinal herb. Roots and leaves of this plaatproven to
have a wide range of pharmacological activity. Aagandha is considered as health care food suppleen
number of market formulations containing Ashwagandhe available in the markét.is an ingredient in many
formulations prescribed for a variety of musculdeta conditions (e.g., arthritis, rheumatism), aasla general
tonic to increase energy, improve overall healtd Bongevity, and prevent disease in athletes, tberlg, and
during pregnancy. [1, 2] Many pharmacological stsdhave been conducted to investigate the propediie
ashwagandha in an attempt to authenticate its sise raulti-purpose medicinal age®everal types of alkaloids,
withanolides, glycosides, glucose and free amindsaare the major chemical constituents of thimpM/ide
variation is reported in the type and amount ofneical constituents present in different samplesf@ithaferin A is
commonly used as a marker compound to evaluatstandardize Ashwagandha [4].

Glycyrrhiza glabra(Licorice) belonging to familyLeguminoseaeis widely used as a medicinal herb in different
parts of world. licorice has shown anti-inflammatoantiarthritic, anti-arrhythmic, anti-bacteriantiviral and
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expectorant activity. A recent animal study indésathat licorice may be useful in treating lupus [bhe principal
constituent of liquorice to which it owes its chetegistic sweet taste is glycyrrhizin, besides giyfgizinic acid [6]

a glycoside which on hydrolysis yields glycyrrhétimcid. It is now known that glycyrrhizic acid aitd aglycone
glycyrrhetinic acid present in the root extract aesponsible for these biological activities . 4t determined
quantitavely for standardization of the licoriceogucts[7-9]. It is used extensively in the tobacéwod,

confectionery, and pharmaceutical industry, thrauwghhe world [10].

In Indian market there are many products contairhshwagandha and Glycyrrhizaaith different therapeutic
benefits. The products are available in form oflitteanal Ayurvedic preparations as well as modemnfulations.
For Past few decades compounds from natural sotwaes been gaining importance because of the tashical
diversity that they offer. This has led to phenoaidncrease in the demand for herbal medicinehiénlast two
decades and a need has been felt for ensuring uhiityq safety and efficacy of herbal drugs. Phiemical
evaluation is one of the tools for the quality asseent, which includes preliminary phytochemicaksning,
chemo profiling and marker compound analysis ugsimgdern analytical techniques. In the last two desad
(HPTLC) has emerged as an important tool for thalitptive semi-quantitative and quantitative phytemical
analysis of herbal drugs and formulations. Thidudes developing TLC fingerprint profiles and estion of
chemical markers and biomarkers. This is especiatigortant for those species that contain differantive
constituents. World Health Organization (WHO) eneges, recommends and promotes traditional heebaddies
in national health care programmes because thegs dre easily available at low cost, safe and Ipdugve faith in
them. The WHO assembly in number of resolutionsdmphasized the need to ensure quality controlexfiomal
plant products by using modern techniques and applguitable standards.[11-15] The objective of phesent
work was to develop and validate a High Performafben Layer Chromatography method for simultaneous
estimation of two biomarkers withaferin A and fA&lycyrrhetinic acid present in polyherbal formidais
containing Ashwagandha and Glycyrrhiza. The metlas validated in compliance with ICH guidelines][16

MATERIALSAND METHODS

Withaferin A and 18-Glycyrrhetinic acid standards were procured froatudal Remedies, Bangalore. Silica Gel
60 F254 Aluminium plates (Merck) was used as statip phase. Toluene: Ethyl acetate: glacial acatid:
Chloroform (5:5:1:2 v/v/v) was used as mobile phagethanol was used as solvent. Selected marketigtigrbal
formulations Brento tablets, Brento Liquid and Malhncapsule were obtained from local pharmacy store
Ashwagandha and Glycyrrhiza samples were obtaimeth freliable vendors of herbs. The samples were
authenticated by Archana Khemani, Head, DepartroE®otany, Zandu Pharmaceuticals Pvt. Ltd. (now Eia
the herbarium of the specimens has been depogitedtany Department of Zandu Pharmaceuticals Rdt(how
Emami), Vapi, Gujarat.

All chemicals and reagents used were of analygcatle and purchased from Rankem and S. D. Fine iCalm
India.

A Camag HPTLC system (Switzerland) comprising ofn@g Linomat IV applicator, Camag TLC Scanner 3,
Camag winCATS software, version 1.3.3, Hamiltonirge (10Ql), Camag, Shimadzu weighing balance, Dip
tank, Camag UV cabinet were used for the study

Preparation of standard solution:
2.5mg of Withaferin A was dissolved in 5 ml methltmogive a concentration of 0.5ug/ul.
25 mg of 183 Glycyrrhetinic was dissolved in 50 ml chloroformdive a concentration of 0.5ug/ul.

Preparation of samples of marketed formulations:
Three different dosage forms were chosen for esitimaf withaferin A and 1§-Glycyrrhetinic acid. Of these one
is tablet (Brento Tablet) other is capsule (Mancalbsule) and third is liquid (Brento liquid) fortation.

Procedure for sample preparation to estimatewithaferin-A (Ashwagandha)

100gof defatted powdered materials of Ashwagandha samals refluxed with methanol for 12 hrs. The exttrac
was concentrated by distilling the solvent at lemperature and air dried. Extracts obtained wenedtin air-dried
containers, labelled and used for HPTLC analy€i®nig of Ashwagandha sample extracts was dissatvédml

of chloroform, filtered through Whatmann No 1 filigaper.

63
Pelagia Research Library



Trivedi Manisha N. and Santani D. D. Der Pharmacia Sinica, 2013, 4(4):62-71

Procedure for sample preparation to estimate withaferin-A (Tablet)

Coated Brento tablets were soaked in water to renemating and dried in oven at 205 Five tablets were
weighed, powdered and macerated with 30ml methimmd®4 hrs. This was then filtered through Whatmétmnl
filter paper.

Procedure for sample preparation to estimate withaferin-A (Capsule)
Hard gelatin shells were removed, five capsulesewamnptied and the powder within was weighed. This w
dissolved and macerated in 30ml methanol for 24 This was then filtered through Whatmann No. Efilbaper.

Procedure for sample preparation to estimate withaferin-A (Liquid)
20 ml of liquid was refluxed with equal quantity 200 each of methanol and water for 1 hour. It witered
through Whatmann No.1 filter paper and extractetth i® ml chloroform twice and concentrated to 10 ml

Procedure for sample preparation to estimate 18 p Glycyrrhetinic acid (Glycyrrhiza)

100g of defatted powdered materials of Glycyrrhiza sanphs refluxed with methanol for 12 hrs. This waeant

filtered through Whatmann No.1 filter paper, reftdxfor 1 hour with 50 ml 5N hydrochloric acid. Cedl, filtered

and filtrate was treated with 20 ml chloroform dteri Chloroform extracts were collected and evapdrdahe

extracts were concentrated by distilling the solharow temperature and air dried. Extracts olgdiwere stored in
air-dried containers, labelled and used for HPTh@lgsis. 100mg of Glycyrrhiza sample extracts digsolved in

10ml of chloroform, filtered through Whatmann Ndilfer paper.

Procedure for sample preparation to estimate 18 g Glycyrrhetinic acid (Tablet)

Coated Brento tablets were soaked in water to renomating and dried in oven at 205 Five tablets each were
weighed, powdered and macerated with 30ml methimmd4 hrs. This was then filtered through Whatmétmnl
filter paper, refluxed for 1 hour with 20 ml 5N hgdhloric acid. Cooled , filtered and filtrate waisated with 20
ml chloroform twice. Chloroform extracts were catied and evaporated to volume of 10 ml.

Procedure for sample preparation to estimate 18 g Glycyrrhetinic acid (Capsule)

Five capsules were weighed, powdered and macenatie0ml methanol for 24 hrs. This was then fidéthrough
Whatmann No.1 filter paper, refluxed for 1 hourhw®0 ml 5N hydrochloric acid. Cooled, filtered diilttate was
treated with 20 ml chloroform twice. Chloroform eadts were collected and evaporated to volume ohllO

Procedure for sample preparation to estimate 18 p Glycyrrhetinic acid (Liquid) 20 ml Liquid macerated with
mixture of 20ml methanol and 20 ml water for 24. Arsis was refluxed with 20 ml 5 N HCI for 1 hotwen filtered

through Whatmann No.1 filter paper. Cooled, fikratas treated with 20 ml chloroform twice. Chlorofioextracts

were collected and evaporated to volume of 10 ml..

Chromatographic conditions

The chromatographic estimation was performed usiirgfollowing conditions, stationary phase was peated
silica gel 60 F254 aluminium sheets (20 x 10 cng #re mobile phase used was Toluene: Ethyl acegédeial
acetic acid: Chloroform (5:5:1:2 v/v/v). The chambaturation time employed was 20 minutes and tweldping
distance was 8.5cm. Scanning wavelength of 2232&ddnm for withaferin A and 1B-Glycyrrhetinic acid with a
slit dimension of 8.0 x 0.40 mm, scanning spee@fnm/s and data resolution of 100 pm/step wengl@yed.

M ethod Validation:
The method was validated in compliance with ICHdglines The following parameters were validated

Linearity
The linearity of responses for withaferin-A and A &lycyrrhetinic was assessed in the range of 1€pay/ Five
different concentrations of the standards solutiwese applied three times to study the linearity.

Accuracy and recovery studies

Both accuracy and recovery were studied. Accurddp® method was tested by taking three conceaotratand
three determinations of each analytical concemmatihe recovery study was carried out by additbrknown
amounts of standards to the product. Standarddasdee 80%, 100% and 120% of 1 ug of Withaferinndl 483

Glycyrrhetinic respectively. Three determinatiorsrevdone to study the recovery. The % recovery ibh&terin-A
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and 18B Glycyrrhetinic was compared with the actual ameunAtreas of sample, standard and spiked samples wer
recorded and % recovery was calculated using thaxfimg formula.

%Recovery = A+BX 100
C

Where. Area of sample = A

Area of standard = B

Area of sample + Area of standard (spiked) = C
Results of accuracy are shown in Table 20.

Precision
System precision
The system precision study basically focuses orxaetness of the instrument.

Repeatability of sample application and measurenoénthe peak area were studied. Six determinat@angs
concentration of 2ugl, for Withaferin-A and 183 Glycyrrhetinic were applied. The repeatability sdmple
application and the repeatability of measuremerthefpeak area were evaluated by comparing theificient of
variations which are obtained from the peak areasmements.

M ethod precision

To study the precision of the method, both intday and inter - day precision were applied. Inttay precision
was studied by taking three different concentratibr®, 2.0 and 3.0pg/spot of withaferin-A andBl@lycyrrhetinic
were applied three times to see variation in tlpsiak areas within a day. For inter-day precisioa slme
concentrations were applied but their peak areiatian was studied for three different days.

Limit of detection and quantification

Detection and quantification limits were calculafedm the calibration equations obtained from tk@eziment.
The determinations of the detection and quantitdiiaits were based on the standard deviation efrésponse and
the slope.

The limit of detection and limit of quantificaticof the proposed method were calculated according3gS.D/S
and 10xS.D/S criterions, respectively, where Shés dlope of the corresponding calibration curve &rd is the
standard deviation of the y-intercept (n=3) of ¢thébration curve

Robustness

In order to study the robustness of the methodhslbut deliberate changes were made in some p&eesne
Parameters such as; the mobile phase compositiahnobile phase amount, time from applicatiodégelopment
and time from development to scanning were usedtudy the robustness. Concentrations of 2.0 pg/epot
withaferin-A and 18 Glycyrrhetinic acid were applied for the analysis.

Estimation of withaferin-A and 18 p Glycyrrhetinic acid

For quantification 50pl of all sample solutions fathaferin-A and 10pl of sample solutions for A&lycyrrhetinic
acid were spotted along with standard solution. wesjandha and Glycyrrhiza samples were applied flust
identification of respective markers in the herbsl avere not quantified. The chromatograms were Idpee and
scanned at 223 and 254nm.

The amount of Withaferin-A and 18 Glycyrrhetinic acid present in market formulatiomss calculated by
comparing the peak area of standard and respesativgles.
The following formula was used to quantify the aetconstituent,

% Withaferin-A/18B Glycyrrhetinic acid= Area of sampleX conc. of standardX 100
Area of standard concsaimple
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The developed chromatogram spotted with market ditations and standards was derivatized with Anelayde
Sulphuric acid reagent and documented by captutingnage. The image of the HPTLC pattern and 3@&wifor
linearity and marketed formulations at 223 nm a6dnm is shown in figures 1-5.

18 B Glycyrrhetinic acid

Withaferin-A
l
$ P e A— -
T1 T2 T3 T4 T5 T T7 T8 T9 T

FIGURE NO. 1 DERIVATISED HPTLC PLATE OF WITHAFERIN-A AND 18 p GLYCYRRHETIINIC ACID LINEARITY

T1- Withaferin-A 1.0 pg; T2- Withaferin-A 2.0 pg3TWithaferin-A 3.0 pg

T4- Withaferin-A 4.0 pg; T5- Withaferin-A 5.0 pg61 18p Glycyrrhetinic acid 1.0 pug
T7- 18 Glycyrrhetinic acid 2.0 pg; T8- IBGlycyrrhetinic acid 3.0 ug;

T9- 18 Glycyrrhetinic acid 4.0 pg; T10- 1BGlycyrrhetinic acid 5.0 pg
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All trades @ all wavelengths

\ po

18 B Glycyrrhetinic acid
ﬁ [AU]
Withaferin-A

T1 T2 T3 T4 T5 1 T7 T8 T9 T

FIGURE NO. 3- HPTLC PATTERN OF ASHWAGANDHA AND GLYCYRRHIZA FORMULATIONSAT 254 NM

T1- Withaferin-A; T2- Brento liquid (Chloroform enetct)
T3- Brento tablet (Methanol extract); T4- Manolpsale (Methanol extract)
T5- Ashwagandha (Methanol extract); T6-A&lycyrrhetinic acid
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T7- Brento liquid (Hydrochloric acid hydrolysed ohbform extract)
T8- Brento tablet (Hydrochloric acid hydrolysed atdform extract)
T9- Manoll capsule (Hydrochloric acid hydrolysedarbform extract)
T10- Glycyrrhiza (Hydrochloric acid hydrolysed chdform extract)

-
18 B Glycyrrhetinic acid

i

T1 T2 T3 T4 T5 T T7 T8 T9 T

FIGURE NO. 4- DERIVATISED HPTLC PATTERN OF ASHWAGANDHA AND GLYCYRRHIZA FORMULATIONS
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All tracks @ all wawelangths

18 B Glycyrrhetinic acid| .,

Withaferin-A

FIGURE NO. 5- 3D VIEW OF AT 223 NM AND 254 NM OF WITHAFERIN-A AND 18  GLYCYRRHETINIC ACID IN
FORMULATIONS

RESULTSAND DISCUSSION

The mobile phase containing Toluene: Ethyl acegiicial acetic acid: Chloroform (v/v/v) ie ratio of 5:5:1:2
gave good resolution, sharp and symmetric peaks kattbr spot characteristics for Withaferin-A ané [
Glycyrrhetinic acid. The shape of the peaks wasattered by other substances present in the mathi&.spots at
Rf values 0.27 £0.02 and 0.72 £ 0.01 were idexdifas Withaferin-A and 1B Glycyrrhetinic acid respectively
with the help of chromatograms of their individs&ndards.

The method gave a good linearity curve in the rasfige0 — 5.0 pg for Withaferin-A and IBGlycyrrhetinic acid
respectively with correlation coefficient of 0.999 0.0001 and 0.996 + 0.0005 for Withaferin-A and (A8
Glycyrrhetinic acid. The average recovery values\ithaferin-A and 18 Glycyrrhetinic acid were found in the
range 98.39 to 99.77% and 98.46 to 99.60% whichraaecordance with ICH limits of 80% - 120%. Th@&D of
Withaferin-A and 183 Glycyrrhetinic acid were found to be 0.037 pgfspad 0.090ug/spot, respectively. These
were the lowest amount of analyte in a sampledhatbe detected but not necessarily quantitatesh &xact value.
The LOQ of Withaferin-A and 18 Glycyrrhetinic acidwere 0.1121g/spot and 0.248y/spot, respectively. These
were the lowest concentration of drugs, accuradetgcted and integrated by the instrument. TheJalues of
S.D. and % RSD along with unchangBdvalues of Withaferin-A and 18 Glycyrrhetinic acid obtained after
introducing small deliberate changes in the methmaticated the robustness of the developed HPTLChaakt
Different validation parameters of the proposed HEBTethod are summarized in table no. 1

69
Pelagia Research Library



Trivedi Manisha N. and Santani D. D. Der Pharmacia Sinica, 2013, 4(4):62-71

TABLE NO. 1- SUMMARY OF VALIDATION PARAMETERSFOR SIMULTANEOUS ESTIMATION OF WITHAFERIN-A AND
18 GLYCYRRHETINIC ACID BY HPTLC METHOD

Parameter Withaferin-A 18 Glycyrrhetinic acid
A max (nm) 223 254
Linearity range (pg/spot) 1-5 1-5
Correlation Coefficient 0.999 + 0.0001 0.996 HA5
Regression equation y =1652.12 x + 804.91 y=1531.9x+ 1075.6
Limit of detection (pg/spot) 0.037 0.090
Limit of Quantification (pg/spot) 0.112 0.273
Recovery (Mean +S.D.) 99.14 + 0.465 99.24 +0.314
Precision (% RSD)
Repeatability of application (n=6) 0.339 0.733
Repeatability of measurement (n=p) 0.414 0.717
Intra-day* 0.435 0.449
Inter-day** 0.409 0.381
Robustness Robust Robust

* Mean of three concentrations in triplicatestive same day.
** Mean of three concentrations in triplicates inree different days.

The proposed method was applied for the deternsimath commercial polyherbal formulations containing
Ashwagandha and Glycyrrhiza. Three replicates tdrdgnations were made and satisfactory resulte wbtained
with good separation. Hence the method was suitéderoutine analysis of Ashwagandha and Glycymhiz
containing formulations. The amounts of Withafeiirand 18p Glycyrrhetinic acid obtained in different dosage
forms are reported in the table no. 2. and in &gur

TABLE NO. 2- PERCENT CONTENT IN MARKETED FORMULATIONS

Sample No.| Sample name % Withaferin-A + S.D  9@Bycyrrhetinic Acid + S.D
1 Brento Liquid 0.393 +0.013 2.11+£0.134
2 Brento Tablet 0.478 +0.010 2.33+0.106
3 Mannoll Capsule 0.545 + 0.025 2.42 +£0.115
a) Mean +S.D., n=3
' ™

Simultaneous Quantitative estimation of
Withaferin-A & 18 B Glycyrrhetinic acid in market

formulations
3
25 544 2.33 2.42
R
! 0.393 0.478 0.545 | % Withaferin-A
OE, i W %18-fGlycyrrhetinic Acid

Brento Liquid Brento Tablet Mannoll Capsule

Market Formulations
\_ Y,

FIGURE NO.8 QUANTITATIVE ESTIMATION OF WITHAFERIN-A AND 18 p GLYCYRRHETINIC ACID IN MARKETED
FORMULATIONS.
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CONCLUSION

A simple, rapid, accurate and convenient method degeloped for estimation of Withaferin-A and B8
Glycyrrhetinic acid by HPTLC. The statistical arglyindicates that the method is repeatable, prenis selective.
This method can be adopted for quality control glidvedic polyherbal formulations containing Ashwadha and
Glycyrrhiza on routine basis.

These analytical standardization technique fatditmanufacturers to market their plant based meekciwith
defined content of respective bioactives and taienis quality.

Amount of active constituent present in one humasedalso shows wide variation that may be corrél&tethe
quality of the drug. The difference of % may be tievaried factors like drug variety, geographieatiation, and
age of the plant at the time of harvest, genetit @mvironmental factors. This method can be agdghig herbal
manufacturers to estimate the presence and ambahbwe marker in their formulations as a routinaliy control
check, as well as to monitor batch to batch vammtit can also be used to identitfy adulteratignfinding out
presence and amount of markers in crude drugs toritheir use in manufacturing different dosagenf®.
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