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ABSTRACT

A simple, precise and accurate high-performance liquid chromatographic
method has been developed for simultaneous determination of B-sito-
sterol and lupeol inwhole plant powder of Scoparia dulcisL. Chromato-
graphic separation of the two drugs was performed on a thermo hipurity
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advance column (150x4.6, 5um) as stationary phase with amobile phase
comprising of methanoal : 0.1% O-phosphoric acid (90:10) v/v at aflow rate
of 1.0mL mintand UV detection at 210nmwith aruntime of 20.0 min. The
proposed method was validated for linearity, accuracy, precision and limit
of quantitation. The validated HPLC method can be used for a routine
quality control analysis and simultaneous quantitation of B-sitosterol and

lupeol from Scoparia dulcisL.

INTRODUCTION

Scoparia dulcis L. (Family: Scrophulariaceae)
commonly known as Sweet Broomweed iswiddy used
inIndianfolk medicinefor thetreatment of diabetes
mellitus¥. Thisplant has been also used to cure many
liver diments. Phytochemica screening hasreved ed that
theplant containsditerpenoids, flavonoids, tannins, d-
kaloids, triterpenes, hexacosonal, 3-stosterol, ketone-
dulcitone, and amellin, an antidiabetic compound.

B-sitosterol isaphytosterolsor plant sterol. 3-si-
tosterol ismainly known and used for its cholesterol
lowering property. But studieshave showntheat the phy-
tochemica may haveother hedlth benefits: easing symp-
tomsof benign prostatic enlargement, reducing risk of
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cancer and prevention of oxidative damagethroughits
antioxidant activity®®. Lupeal, atriterpenehasbeenre-
ported to possessawiderange of medicina properties
that include strong anti oxidant, antimutagenic, anti-in-
flammatory and antiarthritic effectd”.

Literaturereveal sthat there are different methods
availablefor determination of B-sitosterol and lupeol
from different sourced™d, but thereis no such high-
performanceliquid chromatographic method available
for smultaneousdetermination of -stosterol and lupeol
from Scoparia dulcis L. whole plant powder. Plant
material or itsextracts containsacomplex mixture of
different componentsand it is necessary to separate
them before quantification. Theaim of thework wasto
develop asimple, sensitive, economical, precise, and
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accurate HPLC method for simultaneous determina-
tion of B-sitosterol and lupeol from ScopariadulcisL.
The method wasfurther validated as per ICH guide-
lineg®19,

EXPERIMENTAL

Chemicalsand preparation of standard solutions

HPL C grade methanol (99.0%), orthophosphoric
acid (85%) from S.D Fine Chemicals(India) wereused.
Thedoubledistilled water used wasobtained by double
distillation using Milli Q water purifying system
(Millipore, USA). B-sitosterol and Lupeol standards
were procured from Sigma-Aldrich Chemie Gmbh
(Aldrich Divison; Steinheim, Federd Republic of Ger-
many). Stock solutions of B-sitosterol and Lupeol
(1000ug mL ) were prepared separately by accurately
weighing 10 mg of both standards, transferring to two
different 20mL volumetricflask, dissolvinginminimum
guantity of methanol and diluting to volumewith the
same solvent. Further the solutions contai ning the mix-
ture of B-sitosterol and Lupeol were prepared using
these stock sol utions. The concentration rangesfor both,
[-sitosterol and Lupeol inworking standard solutions
were 1.0png mL* to 20pug mL ™.

Plant material and preparation of samplesolution

Theplant ScopariadulcisL. was collected from
Tarapur, Maharashtra, Indiaand was authenticated by
National Botanica Research Ingtitute (NBRI), Council
of Scientificand Industrial Research, Lucknow, India.
The collected plant material wasdried at room tem-
peraturein shade and then ground inamixer to afine
powder, which was passed throughanASTM BSS 85
mesh size and stored in an airtight container, at room
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Figurel: HPLC chromatogramfor p-sitoster ol and lupeol
gandard
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temperature. 500mg of the accurately weighed, dried
whole plant powder wastransferred toa10mL stan-
dard volumetric flask and made up to the mark with
methanal. The solution wasvortexed for 5minand then
|eft to stand overnight at room temperature. The solu-
tion wasfiltered through Whatman filter paper no 41
(E. Merck, Mumbai, India). Thefiltratewas collected
inadry stoppered test tube and used.

I nstrumentation and chromatogr aphic conditions

Chromatographi c separation was preformed with
Merck Hitachi high performanceliquid chromatograph
equipped with L-7100 pump fitted with L-7455 auto
Sampler and HSM-LACHROM Multi HSM manager
chromatographic softwarewasused for dataacquisi-
tion.

A thermo hipurity advance column (150x4.6, 5um)
was used for theanalysis. The mobile phase compris-
ing of methanol: 0.1% O-phosphoric acidintheratio
(90:10) v/v wasfiltered through a0.45 pm membrane
filter (Millipore) and degassed by sonication. Through-
out therunaflow rate of 1.0mL min wasmaintained.
The column effluent was monitored at 210 nmwitha
L-2400 series multi-wavelength UV Detector. A typi-
ca HPLC chromatogramsfor s multaneousdetermina
tion of B-sitosterol and Lupeol form Scopariadulcis
L. areshowninfigureland 2 respectively.

Method validation
System suitability

System suitability tests are used to ensure repro-
ducibility of theequipment. Thetest wascarried out by
injecting 10uL of mixture of standard solution of -
Stogterol and Lupeol (5ugmL ™) six times. The% RSD
was found to be 0.17 for B-sitosterol and 0.40 for
Lupeol, which was acceptable asit islessthan 2%.
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Figure2: HPL C chromatogram for plant ScopariadulcisL.
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Linearity

In order to establish linearity, mixture of standard
solutionsof B-stosterol and Lupeol at six different con-
centrations (1.0, 3.0, 5.0, 10.0, 15.0 and 20ug mL %)
were prepared in methanol. Each of these solutions
(10uL) wasinjected and the detector responsefor the
different concentrations was measured for both the
drugs. A graph was plotted of drug peak areaagainst
concentration for boththedrugs. Theplot waslinear in
therange 1.0ug mL* to 20ug mL* for both the drugs.
Theexperiment wasperformed threetimesand themean
was used for the calculations. Thedatawas anayzed
by linear regression least squaresfitting. The statistical
dataobtainedisgivenin TABLE 1.

Limit of detection and limitsof quantitation

Thesignal-to-noiseratio of 3:1 and 10:1 wasused
to establish LOD and LOQ), respectively. The LOD
and LOQ of B-sitosterol was 0.5ug mL* and 1.0ug
mL-* and Lupeol was0.5ug mL*and 1.0pug mL* re-
Spectively.

Assay

Thedeve oped HPL C method was used for smul-
taneous determination of 3-sitosterol and lupeol from
wholeplant powder of ScopariadulcisL. Thesample
working solution (10uL ) wasinjected and the area of
both 3-sitosterol and L upeol peak wasmeasured. From
the calibration curve, theamount of B-sitosterol and

TABLE 1: Reaultsof linearity
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lupeol in dry powder of ScopariadulcisL. wascalcu-
lated. Theretentiontimeof B-sitosterol and Lupeol in
sample solution was 15.41 and 8.65 and in the stan-
dard solution wasfound to be 15.41 and 8.67 respec-
tively. Themean assay value of 3-sitosterol wasfound
to be 0.071mg per 500mg of plant powder with %
RSD as 0.037 and mean assay value of lupeol was
found to be 0.039mg per 500mg of plant powder with
% RSD as0.771.

Precision and accuracy

Theintra-day and inter-day precision wasusedto
study the variability of the method. The % RSD for
intra-day and inter-day precison for 3-sitosterol were
0.38 and 0.23%, respectively and Lupeol were 0.36
and 0.25%, respectively. Accuracy of the method was
studied using the method of standard addition. Stan-
dard 3-sitosterol and Lupeol solutionswere added to
theextract of thewhol e plant powder of Scopariadulcis
L. and the percent recovery was determined at two
different level s50% and 100%. 3-stosterol and Lupeol
content was determined and the percent recovery was
calculated. Theresultsof recovery analysisare shown
INTABLE 2 for both 3-sitosterol and Lupeol.

RESULTSAND DISCUSSION
Themethod as described inthe present work, uti-

lizesMerck Hitachi high performanceliquid chromato-
graph equipped with L-7100 pump fitted with L-7455

Slope Inter cept Correlation auto S&mplera‘ld HSM-LACHROM Multi HSM man-
Standard . .

(mean) (mean) coefficient ager chromatographic softwarewas used for dataac-
p-sitosterol  15915.7 3005.2 0.9992 quisition. A thermo hipurity advance column (150x4.6,
Lupeol 12503.2 -579.7 0.9997 5um) and mobile phase comprising of methanol: 0.1%

TABLE 2: Resultsof recovery experiment
Standard  Level Pr eqnalysed 1 Amt(())ug rt etgnigl:e%ded To?t:tl dafT)Szgt SD RSD_(%) Recovery
samplein(ug mL™) sampleingmL®)  in (ugmL ™) (n=7) (%)
0 7.059 0 7.055 0.010  0.148 99.95
B-sitosterol  50% 7.059 35 10.565 0.006  0.058 100.06
100 % 7.059 7.0 13.929 0.029  0.207 99.08
Mean 99.69
0 3.932 0 3.920 0.040 1.020 99.70
Lupeoal 50% 3.932 2 5.907 0.023 0.391 99.58
100% 3.932 4 7.898 0.013  0.165 99.57
M ean 99.61
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O-phosphoric acidintheratio (90:10) v/vresultedin
good separation of both B-sitosterol and lupeol from
other phytochemicals. Regression analysisof calibra-
tion datafor both showed that thelinearity of -sito-
sterol and lupeol was observed over aconcentration
rangeof 1.0ug mL-*to 20ug mL* with regression co-
efficient of 0.9992 and 0.9997 respectively. The con-
centration of B-sitosterol in 1.0g of whole plant pow-
der of ScopariadulcisL. wasfound to be 0.141mg
and that of lupeol wasfound to be0.079mg.

When themethod wasvalidated intermsof instru-
mental precision, intra-assay precision and intermedi-
ate precision, the percent RSD valueswere found to
belessthen 2, indicating that the proposed method is
preciseand reproducible. Theaccuracy of the method
was established by meansof recovery experiments. The
mean recovery was closeto 100%, whichindicatesthat
method isaccuratefor simultaneous determination of
[-sitosterol and lupeol. Thelow valuesof %CQOV for
sevenreplicate andysesareindicative of precision of
themethod. Themethod i s specific becauseit resolved
thestandard 3-sitosterol and lupeol (Retentiontime=
15.41 and 8.65) well in presence of other
phytochemicals of whole plant powder of Scoparia
dulcisL.

CONCLUSION

A new HPL C method has been devel oped for the
smultaneousestimation of B-stosterol andlupeol from
the methanolic extract of whole plant powder of
ScopariadulcisL. TheHPLC method devel oped with
careful vaidation wasfoundto besimple, precise, eco-
nomic, sendtiveand accurate. Thelinearity, precision,
accuracy of themethod provesthat themethod iseas-
ily reproduciblein any quality control set-up provided
al theparametersarefollowed accurately.
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