March 2009

Trade Science Ine.

04)20.4//:640.[ CH

Volume 8 Issue 1

EMISTRY
A Judian Joaraal

s Pt P aper

ACAIJ, 8(1) 2009 [82-86]

Quantitation of B-sitosterol from Woodfordiafruticosa(Linn.) Kurzand a
polyherbal for mulation used for treating femalereproductivedisorders

Smruti Shah*, Sunita Shailajan
Herbal Resear ch Lab, Ramnarain Ruia College, M atunga, M umbai-400019, (INDIA)
E- mail : smruti_scor pio@yahoo.co.in
Received: 22" January, 2009 ; Accepted: 27" January, 2009

ABSTRACT

Wbodfordia fruticosa (Linn.) Kurz (syn. Wfloribunda Salish.); Family-Lythraceae, commonly known as Dhataki, isa
woody shrub distributed throughout India. The flowers are commonly used in the management of femal e reproduc-
tive disorders. A sensitive, simple, and accurate high-performance thin-layer chromatographic method has been
established for quantitation of B-sitosterol in plant powder of Woodfordia fruticosa (Linn.) Kurz (flowers) and in
Wamatablets, a polyherbal formulation used against female reproductive disorder. The plant powder was extracted
with methanol and used for quantitation. The concentration of B-sitosterol was found to be 0.18ug mg* in the plant
powder of Wbodfordia fruticosa (flowers) and 0.15ug mg't inthe polyherbal formulation. Quantitation was carried out
on HPTLC silicagel 60 F,,, pre-coated plates with the mobile phase toluene-ethyl acetate- methanol-glacial acetic
acid, 8+1+0.5+0.3 (v/vv/v). ATLC scanner set at 366nm in fluorescence/reflectance mode was used for quantitation.
B-sitosterol response was linear over the range 10ug mL to 70ug mL*. The method was validated for linearity,

precision, accuracy and robustness.

1.INTRODUCTION

Woodfordia fruticosa (Linn.) Kurz (syn.
WFloribunda Sdish.), Family-Lythraceae, commonly
known asDhataki isawoody shrub distributed through-
out India**¥. Theflowersare commonly used asan
abortifacient®¥ andinthetreatment of mennorhagid®9,
Severa herbd industries have been using Dhataki flow-
ersintheir herba formulationswhichareusedin man-
aging menstrual disordersand Uterinedisorders, e.g.
Ashokakalp, Jeevani, Femicarefortecapsule, Gynin,
Gynovaliquid, Leucofre, Ashokacompound, Wama
tablets. Woodfordia fruticosa (Linn.) Kurz has been
reported to contain chemical constituents such as
Woodfordin, Oenothin, Ellagic acid, Quercetin-3-rham-
noside, Kaempferol-3-glucoside, B-sitosterol®4, 3-si-
tosterol hasgreat potentid inthetreatment of diabetes,
blood clotting, ulcers, cancer prevention, tumors, im-
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munity, inflammation etc. It hasa so shownto have posi-
tive effects on the femal e reproductive system espe-
cidly theuterug®. Thestructureof 3-sitosterol isshown
infigure 1149,

Theliteraturerevea sthat thereisno high-perfor-
mancethin-layer chromatographic method availablefor
quantitation of B-sitosterol in flowers of Wbodfordia

B-Sitoster ol

Figurel: Structureof B-sitosterol standard
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Figure2: (a) Atypical HPTL C chromatogram of B-stoster ol standard, plant, (b) A typical HPTL C chromatogram of B-

stogerol standard, plant and formulation

fruticosa (Linn.) Kurz, however quantitation of 3-g-
tosterol has been done from plants like Cynodon
dactylon (Linn.) Perg3, Leucas cephalotes ( Roth)
Spreng*!l, Capparis deciduas ( Forsk) Edgew!?,
Leptadeniareticulate (Retz.) Wight and Arn™3 A sen-
gtive, smple, and accurate high-performancethin-layer
chromatographic method has been established for
guantitation of B-sitosterol in plant powder of
Wbodfordia fruticosa (flowers) and apolyherbal for-
muletion.

2.EXPERIMENTAL

2.1 Materials

Wbodfordia fruticosa (Linn.) Kurz was collected
fromKarnda(M aharashtra) and wasauthenticated from
Nationa Botanical ResearchIngtitute PID (CSIR) R.
and S. Cell No. 1894. Standard p3-sitosterol (98%
purity) was procured from Sigma Aldrich Chemie
(Steinheim, Germany). The solventstoluene, ethyl ac-
etate, methanol and glacia acetic acid were of anayti-
cal grade and were purchased from Qualigens Fine
Chemicas, Mumba, India, wereused for theandysis.

2.2 nstruments

A TLC scanner with acomputer system and Cats
3Verson Software(Camag, Muttenz, Switzerland) was
used. Thesourceof radiationwasmercury lamp. Camag

Linomat IV was used as applicator. Separation was
doneon HPTLC silicagel 60 F,, pre-coated plates
procured from Merck (Darmstadt, Germany).

2.3 Sandard and samplepreparation

A stock solution of B-sitogterol (1000ug mL™) was
prepared by dissolving 10.0 mg of accurately weighed
B-gtosterol inmethanol and dilutingitto 10.0 mL with
methanol. Aliquots (0.1 mL to 0.7 mL) of this stock
solutionweretransferred to 10 mL standard volumetric
flasks and the volume of each was adjusted to 10 mL
with methanol, to obtain working standards containing
10ug mL*to 70 pgmL ™.

Flowers of Wbodfordia fruticosa (Linn.) Kurz
werecollected, washed, shadedried, powdered, Seved
through an 80-mesh (BSS) sieveand storedinan air-
tight container at 25°C. 1.0 gm of the dried powder
was accurately weighed, placed in a stoppered tube
and 10 mL of methanol was added. The samplewas
vortexed for 1-2min. and left to tand overnight a room
temperature (28 + 2°C). The contentsof thetubewere
filtered through Whatmann filter paper No. 41 (E.
Merck, Mumbai, India). The clear supernatant was
collected and used for quantitation and validation.

Wamatablets were procured from local market.
Fivetabletswereweighed accurately and crushed to
obtain afine powder. Theweight equivalent to onetab-
let wasdetermined, 1.0 g powder wastransferredina
clean, dry, stoppered conical flask and 10 mL metha
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Platel: Thechromatographic plate of B-sitosterol stan-
dard and Woodfordia fruticosa (Linn.) Kurz. And
Polyher bal formulation samples

TABLE 1: Linearity data
Linearity range 10to 70 pgmL™

Slope (m) 29.98
I ntercept(c) 61.57
Correlation coefficient (R) 0.994
LOD 2ugmL™
LOQ 4pgmLt
Instrument Precision (n=5 RSD) 0.14
Intraday (precision)(n=3 RSD) 0.16
Interday (precision)(n=3 RSD) 0.17

y = mx + ¢, where, y= peak area, m= slope, X= concentration, c=
inter cept.

TABLE 2: Resultsof accuracy analysis

Amount of Amount of
p-sitosterol B-sitosterol
in standard

preanalysed added to a-lr;w(z)tlit RSD
sample of preanalysed of B- SD (%) Recovery
Woodfordia sampleof . _ (%)
. ._ ditosterol n=7
fruticosa Woodfordia
(Linn.) fruticosa CY)
Kurz  (Linn.) Kurz
flowers(ug) flowers (ug)
177 0 177.06 0.0150.0086 99.96
177 0.5 177.489 0.0180.0104 99.72
Mean - - 99.84

nol wasadded. The solution wasvortexed for 1-2 min,
allowed to stand overnight and filtered through
Whatmann filter paper No. 41. Thissolution was used

for the assay.
2.4Chromatography

2.2.1Procedure

Chromatography wasperformedon HPTLC silica
gel 60 F,,, pre-coated plates*. Samples (10 pL) were
applied onthe plates as bands of 7mmwidth with the
help of aCamag Linomat IV sampleapplicator at the
distance of 15mm from the edge of the plates. The
mobile phase constituted of toluene-ethyl acetate-
methanol-glacia acetic acid, 8.0+1.0+0.5+0.3 (v/vv/
v). The plates were devel oped up to adistance of 85
mminaCamag twin-trough chamber previoudy equili-
brated with mobile phasefor 30 min. The chromato-
graphic conditions had previously been optimized to
achievethebest resolution and peak shape. After de-
velopment, plates were dried under current of air at
room temperature, derivatised with freshly prepared
Liebermann-Burchard reagent in aderivati sation cham-
ber for 1.0 min, and dried at room temperature. After
drying, plateswere heated inovenat 105°Cfor 10min
before densitometric scanning®. Densitometric evalu-
ation of theplateswasperformed at 366 nmin fluores-
cencel/reflectance mode using mercury lamp with a
Camag Scanner Il in conjunction with Cats 3 Version
Software. A typical HPTLC chromatogram of 3-sito-
sterol standard, plant, and formulationisshowninfig-
ure 2. The chromatographic plate of B-sitosterol and
Wbodfordia fruticosa (Linn.) Kurz. (flowers) and
polyherbal formulation isshowninplate 1.

2.2.2. Linearity of detector response

Solutionscontaining B-stosterol at seven different
concentrations (10, 20, 30, 40, 50, 60, 70 ug mL )
were prepared in methanol. Each of these solutions
(10uL) was applied to a plate, the plate was devel -
oped and the detector responsefor different concen-
trationswas measured. A graph wasplotted usingthe
pesk areaagaingt concentration of B-stosterol. Theplot
waslinear intherange10to 70ug mL ™. Theexperiment
was performed threetimes and the mean was used for
thecdculaions. Thelinearity dataisgivenin TABLE 1.

2.2.3Accuracy

The accuracy of the method was established by
performing recovery experimentsby the standard ad-
dition method. Recovery of stlandard 3-sitosterol added
to theextract of plant powder (flowers) of Wbodfordia
fruticosa (Linn.) Kurz and powder of polyherbal for-
mulationwasstudied a two different levels, eachbeing
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TABLE 3: Resultsof assay
Amount of

We|o]9ht p-sitosterol RSD Average %
Sample presentin (%) content of
s}ample samplein n=7 B-sitosterol
in mg 1
prg mg
Plant powder
(flowers) of
Woodfordia 1000 0.18+0.00110.645 0.018
fruticosa (Linn.)
Kurz

Powder of Wama
tablets (polyherbal 1000 0.15+0.00151.034 0.015
formulation)

analysed inamanner similar to that described for the
assay. The-sitosterol content and the percent recov-
ery wascaculated. Theresultsaregivenin TABLE 2.

2.2.4. Assay procedure

The standard solution of B-sitosterol (50ugmL2)
and 10uL of sample solutionswerespottedonaTLC
silicagel 60 F,, pre-coated plates. The amount of -
gtosterol present in thissolution wasca culated by com-
parison of areameasured for the sampleto that for the
standard. The assay procedure described earlier was
repeated seventimes. Theresultsof assay aregivenin
TABLE 3.

The mean assay value of B-sitosterol wasfound to
be0.018 % inflowersof Wbodfordia fruticosa (Linn.)
Kurz and 0.015 % in polyherbal formulation.

3.RESULTSAND DISCUSSION

Woodfordin hasbeen quantitated from theflowers
of Woodfordia fruticosa (Linn.) Kurz*. However, -
sitosterol from the flowers of WWoodfordia fruticosa
(Linn.) Kurz hasnot beenreported. Inthecurrent study,
[-stosterol was detected and quantified usngHPTLC
slicagel 60 F,, pre-coated plateswiththemobilephase
made of toluene-ethyl acetate-methanol - glacia acetic
acid, 8.0+1.0+0.5+0.3 (v/vviv). Theidentity of theband
of B-sitosterol inthe plant extract was confirmed by
overlaying the chromatogram of plant with that of the
B-sitosterol standard and by comparingtheir R_(0.41).

Thedetection of 3-sitosterol was observedto be
linear over aconcentration rangeof 10to 70 ugmL*
with correl ation coefficient of 0.994. The concentra-
tion of B-sitosterol wasfound to be 0.018ug mg?in
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flowers of Wobodfordia fruticosa (Linn.) Kurz and
0.15ug mg*inWamatabl ets (polyherba formuletion).

Instrument precision, intraday assay precision,
interday assay precisionswere measured to evaluate
the precision of themethod. The % RSD valueswere
found to belessthan 2%, indicating that the sel ected
method ispreciseand reproducible.

The accuracy of the method was established by
meansof recovery experiment. Themean recovery was
closeto 100%, whichindicatesthat the method i s effi-
cient. Themean recovery of 3-sitosterol was 99.84 %.

Therobustness of the method was studied, during
method devel opment, by determining theeffectsof smal
variation, of mobile phase composition (+2%), cham-
ber saturation period, devel opment distance and scan-
ning time (10% variation of each). No sgnificant change
of R_or responseto 3-sitosterol was observed, indi-
cating the robustness of the method.

4. CONCLUSION

The proposed methodissimple, rapid, selective,
sensitive, and economical and can beused for routine
qudity-control andysisand quantitation of 3-sitosterol
fromWbodfordia fruticosa (Linn.) Kurz (flowers) and
the formulations containing Woodfordia fruticosa
(Linn.) Kurz.

5. ACKNOWLEDGMENTS

Theauthorswish to thank Satish Sarfare, Ambika

S.,Abhishek S,, for their assistancein the project.
REFERENCES

[1] API; TheAyurvedic pharmacopoeiaof India, Min-
istry of Health and Family Welfare, Government of
India, New Delhi, 1, (2001).
P.A.Champanerkar, V.V.Vaidya, Sunita Shailgjan,
GR. Singh, Shah Willy; IndiaDrugs, 44(1), (2007).
J.S.Chauhan, S.K.Srivastava, S.D.Shrivastava;
J.Indian Chem.Soc., 56, 1041 (1979).
J.S.Chauhan, S.K.Srivastava, S.D.Shrivastava;
Planta.Med., (1979): 183-184 (1979).
J.Sherma, B.Fried; ‘Handbook of Thin Layer Chro-
matography’, (1996).
Karl H.Pegel; South African Journal of Science,

[2]
[3]
[4]
[5]
[6]

—— a%a['yttaa[’ CHEMISTRY
A ndian W



86 Quantitation of B-sitosterol from Woodfordia fruticosa (Linn.) Kurz

ACAIJ, 8(1) March 2009

Full Peper ——

93, 263-268 (1997).

[7] K.M.Nadkarni; ‘Indian Plants and Drugs (with their
Medicinal Propertiesand uses)’, 416-417.

[8] A.Pakrashi, B.Basak, N.Maookerji; Indian J.Med.
Res., 63, 378-381 (1975).

[9] PC.Sharma, M.B.Yelna, T.J.Dennis; Database on
Medicinal Plants used in Ayurveda, 3, 206-210
(2001).

[10] PD.Sethi; Quality Anaysisof Pharmaceutical For-
mulations, CBS, India, (1996).

[11] Quality standards of Indian Medicinal Plants, In-
dian Council of Medical Research, New Delhi, 2,
146-154 (2005).

[12] Quality standards of Indian Medicinal Plants, In-
dian Council of Medical Research, New Delhi, 3,
98-106 (2005).

[13] Quality standards of Indian Medicinal Plants, In-
dian Council of Medical Research, New Delhi, 3,
236-245 (2005).

[14] Quality standards of Indian Medicinal Plants, In-
dian Council of Medical Research, New Delhi, 3,
365-373 (2005).

[15] The Merck Index, 11™ edition, 8500 (1989).

[16] The Wedlth of India, A Dictionary of India Raw
Material, Council of Scientific and Industrial Re-
search, 10, 586,587 (2003).

Hnalytical CHEMISTRY o
A Tndéan ﬂoawﬂ/



