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ABSTRACT

A sensitive, simple, precise, accurate and reproducible High performance
thin layer chromatographic method has been established for quantification
of active compound in marketed ayurvedic formulations containing As-
paragus racemosus (Shatavari) and Withania somnifera (Ashwagandha).
The total saponins (shatavarin) and withanolides were isolated from root
powder, purified and characterized by various physical methods and spec-
tral analyseslike chemical test, UV, and IR. HPTLC finger printing of iso-
lated active compounds was used for identification and quantitation of
marketed Ayurvedic formulations. The selected Ayurvedic formulations[G
R, G and C] were extracted with methanol and known quantities of the
extracts were spotted on pre-coated silica gel 60 G, HPTLC plates. The
plates devel oped in solvent system comprising of ethyl-acetate: methanol:
water: diethylamine (10:6:5:0.1) and the absorption was measured at 254 nm
using the CAMAG’sHPTLC densitometer. The calibration curves of active
compounds were linear over the range 4-12ug/ul for total saponins and 2-
10pg/ul for withanolides. The Ayurvedic formulations G and R contained
57. 85 mg and 86.2 mg of total shatavarin respectively, and withanolides
present informulations G and C werefound to be 50.25 mg and 69.4 mg per
5 g of each formulation. The method was precise as indicated by low CV
(2%). The recovery studies indicated reproducible results. The proposed
HPTLC method can be used for aroutine quality control analysis of mar-
keted Ayurvedic formulations containing Shatavari and Ashwagandha.
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AsparagusracemosusWilld (family: Liliacese) is
aplant growing throughout tropica and subtropica re-
gionsof India. Theroot of Asparagusracemosuscon-
tainsstarch, mucilage, flavones, tannins, proteins, and
saponins!t!, A.racemosus contains saponins
(shatavarins), which are used as marker substancesfor
assessment of quality of the herb. A.racemosus has

many pharmacologicd activitiessuch asnutritivetonic,
antidysentric, gal actogogue, and adaptogen. Withania
somnifera (Dund) of Solanaceaefamilyiswiddy dis-
tributed throughout India®. Mgjority of the constitu-
entsarewithanolides (steroidd lactoneswith ergostane
skeleton) and alkaloids. The withanolides include
withanone, withaferin A, withasomidienoneand alka-
loidsliketropine, psedotropinine, anaferine. Theroot
part of theplantiscommonly used asdrug inAyurvedic
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and hedth care products. Withania somnifera hasanti-
tumor, antibacterid, anti-arthritic, immunosuppressive,
nutritivetonic, and adaptogeni c property.

Since there can be variation in the amount of
phytoconstituents, areliable and practical method of
quantification isnecessary. An attempt ismadeto de-
velop HPTLC method for quantification of shatavarin
and withanolidein marketed Ayurvedic formulations
containing Asparagus racemosus and Wthania
somnifera. Toavoid conflict of interest, we have coded
the formulations contai ning Asparagusracemosus as
G and R and formulationsof Withaniasomniferaas G
and C.

Chemicals

HPL C grade Methanol, ethyl acetate, water, di-
ethylamine, and TLC duminium PlatesPre-coated with
dlicagd 60 G54 (0.2 mmthick, Merck, Germany) were
used.

Prepar ation of sampleand standard

Two marketed Ayurvedic formulations containing
Asparagus racemosus (G and R) and two formula-
tions containing Wthania somnifera (G and C) were
selected for the study. The brand nameswere coded to
avoid conflict of interest, the codesrepresent themanu-
facturer and theinvestigators, AAM and NPR were
unaware of the codes. Five gram of each formulation
was macerated with ethanol (95% v/v, 25 ml for 48 h).
Shatavarin and withanolidewereisolated from ethanolic
(95%) extract of root powder of Shatavari and
Ashwagandha as described earlier by Rajpal (2005,
2006). They were purified by column chromatography
using neutra duminaand € uted sequentially with hex-
ane, followed by ethyl acetateand methanol. Themetha
nol soluble fraction contained shatavarin and
withanolides as characterized by chemical test
(Harborne, 1985). UV and IR spectroscopy!®.

HPTLC Method for estimation of active com-
pound

| nstruments

A CAMAG Linomat V samplegpplicator wasused
for spotting. CAMAG Twintrough glasschamber (10
x 10cm) was used for development of plates and
CAMAG TLC scanner equipped with Wincat software
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Figurel: Typical HPTL C chromatogram of Withanolide
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Figure2: Typical HPTL C chromatogram of withanolidein
formulation G
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Figure3: Typical HPTL C chromatogram of withanolidein
Formulation C
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was used for interpretation of data.
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Figure4: Typical chromatogram of shatavarinin sandard
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Flgure5 Typlcal chromatogram of shatavarm in formula-
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Figure6: Typical chromatogram of Shatavarin in for mu-
lation G

Prepar ation of standard calibration curve
Prepar ation of standard stock solution

Twenty fivemg of totd Shatavarinandwithanolides
isolated from ethanolic extract of A.racemosus and
W.somnifera weredissolved in 25 ml of methanol to
yield stock solution containing 1000ug/ml. The con-
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SpectraComparison

Figure7: Overlay spectra of standard withanolideand
withanolidein formulation

™ SpectraComparison

Figure8: Overlay spectraof spectraof withanolide preci-
sion
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Figure9: Overlay spectraof shatavarin at concentration
4-12u9

centration rangefor the calibration curvewas decided
on the basis of probable concentration of Shatavarin
and Withanolide present intheAyurvedicformulations.
Cdlibration curve was prepared from 4 to 12ug for
shatavari and 2 to 10ug for withanolide per spot and
linearity was checked.
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"\ SpectraComparison

Figure 10: spectraindicating precision of analysis
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Figure11: Calibration curveof withanolide
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Figure12: Calibration curveof Shatavarin

Samplepreparation

R, G and C were extracted with ethanol (25 ml x3)
and the extract was concentrated under reduced pres-
sureto 10 ml and thisextract was used for further ex-
periment(.,

M ethod specifications

Chromatography wasperformed ond uminium sheet
pre-coated with silicagel 60 G, HPTLC plate. Before
use, plates were pre-washed with the methanol and
driedinan oven at 105°C for 1 hr. sampleswere ap-
plied ontheplatesasbandsof 6mmwidth withthehelp
of CAMAG Linomat V sample applicator at thedis-
tance of 15 mm from theedge of the plates. Theplates
were developed to adistance of 80mm in CAMAG
twin-trough chamber previoudly equilibrated with mo-
bile phasefor 20 min. The sol vent system comprised of
ethyl-acetate: methanol: water: diethylamine
(10:6:5:0.1).After devel opment platesweredried un-
der current of air at room temperature densitometric
evaluation of plateswasperformed at A =254 nmand
366 nmusing Deuterium and mercury lampwithWincat
softwarefor quantification. A proper separated peak
of Shatavarin and Withanolidewereobtained at Rf 0.53
and 0.57 respectively. The content of active compound
inthe selected marketed Ayurvedic formulationswere
determined by comparing area of the chromatogram
with the help of calibration curve of theworking stan-
dard of active compounds.

Recovery study

Recovery sudieswerecarried out usng4ug of ethe-
nol extracted formul ation (as described above) and the
TLC platewas spiked with 4ug of tota Shatavarinand
Withanolidesisolated from the a coholic extract. The
platewas devel opedinas milar manner and amount of
Shatavarin and Withanolide were quantified as de-
scribed above. The datawas analyzed for the amount
of Shatavarin and Withanoliderecovered. Thisestima:
tionwasrepeated threetimes.

RESULT AND DISCUSSION
| solated fraction of extract showed four Peaksin

Shatavari and three Peaksin Ashwagandhain HPTLC
chromatogram. The Peaks having Rf 0.53 and 0.57

Approximatdly weighed 5 g of eschformulation G, Were integrated asthey were corresponding to the ac-
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TABLE 1: Amount of Shatavarin and Withanolideestimated
in formulations

Sample Amount in pg/ul
Formulation G 11.57 pg
Formulation R 17.24 pg
Formulation G 10.05 pg
Formulation C 13.88 ug

TABLE 2: Experimental datafor linearity, accuracy, preci-
sion and recovery study

Parameters Values o_f \(aluec c_)f
Shatavarin Withanolide
Linear range 4-12ug 2-12ug
Standard derivation 3.17% 2.16%
Correlation coefficient 0.99110 0.9958
Limit of detection 7.210ug 9.42
Limit of quantification 21.84ug 28.54
Slope (m) 21.04 13.78
Intercept (c) 157.4 123.3
Precision:
1.RSD 0.08165 0.126
2.CcV 8.165 12.6
Accuracy:
Formulation (G,G)
1.SD 7.43 1.58%
2.RSD 0.01889 0.0390
3.cv 1.889 39
Formulation (R,C) 1.SD 10.67 7.5%
2.RSD 0.02033 0.0252
3.cvV 2.033 25
Recovery study
For 50% addition 86.30% 91.43%
For 100% addition 100.53% 102.74%
For 150% addition 103.81% -
TABLE 3: UV absorbanceof Shatavarinand Withanolide

Sample name Wavelength (nm)  Absorbance
Shatavarin 223 0.4126
Withanolide 226.50 0.3480

tive compound. These Peakswere sdl ected because of
capacity factor (2to 11) and itshigh concentration. The
structure of active compound (Shatavarin and
Withanolide) was characterized by physicd method and
spectral analysis like, melting point, chemical test,
UV(TABLE?2),and IR (TABLES3and4). TheMédt-
ing Point of Shatavarin wasfound to be 142°C-144°C
andwithanolide 251°C -254°C .Thechemicd test like,
Foamtest, Haemolysistest were positivefor Shatavari
and Liebermann-Burchard test was positive for
Withanolide. Theimax of Shatavarin and Withanolide
werefound to be 223nm and 226nm respectively. IR
spectraof Shatavarin was matching with that reported
intheliterature with peaksat 699 (C-H bend), 1131
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Figure13: Photodocumentation of HPTL C withanolideat
366 nm

Figure 14: Photodocumentation of HPTL C of Thin of
shatavarin at 366 nm

(C-Ostretch),1472 (C-C stretch withinring ), 3266(-
OH stretch) and IR spectraof Withanolidewas match-
ingwiththat reported intheliteraturewith pesksat 1213
(C-O stretch ,ether and ester), 1458(C-H bend, Al-
kanes), 1693(C=0 strech, Carbonyl group), 3020(C-
H stretch, Aromatic ring),3327(OH stretch, a cohal ).

In HPTLC Chromatogram of Shatavarin and
Withanolidetheretention factor (Rf) is0.53and 0.57
respectively matched with that of standard Shatavarin
and Withanolide” (Figures13and 14). TheCalibra-
tion curveof Shatavarin and Withanolidewerefoundto
belinear inthe concentration used inthisstudy (Figures
11 and 12).The spectraof standard active compound
and activecompoundinfour different sdected ayurvedic
formulations(G R, G and C) and a coholic extract were
found by measuring by areain HPTLC method (TABLE
1). Datafrom tablereveal ed that formulation G con-
tainslesser amount of active compound and formula-
tions G and C contai ns higher amount of active com-
pound. It may be dueto various factorslike time of
collection, age of the plant, processing conditions, in-
correct identification of plants, depending upon the soil

e, Natural Products
A ndian ﬂammt



242 Standardization of marketed formulations containing Shatavari and Ashwagandha NPAIJ, 4(3) December 2008

Full Paper e
TABLE 4: Important peaksobserved intheFTIR of shatavarin

Peak Intensity Correlation intensity Base( H) Base(L) Area  Correlation area I nter pretation
699.22 272 7.0 710.79 697.29 6.4 0.6 C-H Bend
113129 389 6.8 1134.18 1114.89 4.6 0.3 C-O Stretch
147270 59 8.1 1486.20 1467.88 17.0 21 C-C Stretch within ring
3266.56  39.0 2.9 3268.49 3261.74 2.6 0.1 OH Stretch

TABLES5: Important peaksobserved intheFTI R of Withanalide

Peak Intensity Correlationintensity Base( H) Base(L) Area Correlation area Inter pretation
1213.27 7.48 75.83 1242.20 1195.91 27.34 23.38 C-O stretch,Ether, ester
1458.23 75.89 13.06 1481.38 1440.87 3.47 1.46 C-H bend(Alkanes)
1693.56 40.90 43.01 1753.35 1658.84 18.12 11.50 C=0 Stretch, (Carbonyl group)
3020.63 12.57 71.71 3053.42 3001.34 12.21 8.93 C-H stretch, (Aromatic ring)
3327.32 86.89 0.07 3329.25 3279.10 2.88 0.01 OH stretch, Alcohol
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