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ABSTRACT

A simple, precise, accurate and reproducible high-performance thin layer
chromatographic method has been established for quantification of B-sito-
sterol in whole plant powder of Tridax Procumbens. The amount of -
sitosterol in whole plant powder of Tridax Procumbens was found to be
0.04%. A methanolic extract of the whole plant powder was used for the
experimental work. Sepration was performed on aluminium sheet silicagel
60F,, HPTLC plateswith Toluene: Ethyl acetete: Glacia aceticacid 8.0:2.0.0.2
(v/v), as solvent system. After development, plates were treated with
Anisaldehyde Sulphuric Acid reagent. Detection and quantification were
performed by densitometer at A = 550nm. B-sitosterol response was linear
over therange 10.0pg/ml to 70.0ug/ml. Thevalidated HPTL C method can be
used for a routine quality-control analysis of Tridax Procumbens whole
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INTRODUCTION

Plant material or itsextracts containsacomplex
mixture of different componentsand it isnecessary to
separate them before quantification. Tridax
Procumbens commomly called asMexicandaisy isa
semi-prostrate perennia herb belonging to family
Asteraceae, growingwildin planesthroughout India. It
exhibits saveral pharmacologica activitieslikeusedto
stop bleeding, diarrheca, ma aria, stomachache, paci-
fiesvitiated pitta, inflammation, ulcers, and fistula, and
hemorrhoids, whileits anti-diabetic, anti-hepatotoxic
and anti-oxidant properties are recently reveal ed™.
Reported chemicd congtituentsin Tridax Procumbens
areSigmasterol and B-Sitosteral.

Theliteraturerevea sthat thereisno high-perfor-
mancethin-layer chromatographic method availablefor
quantification of B-sitosterol inwholeplant powder of
Tridax Procumbens. A smple, rapid, economical, pre-
cise, and accurate HPTLC method has been estab-
lished for determination of pB-sitosterol in Tridax
Procumbenswhol e plant powder.

EXPERIMENTAL

Reagentsand materials

Analytical grade Toluene, Ethyl acetate, Glacial
AceticAcidand Methanol wereobtained from Qudigens
Fine Chemicas, Mumbai, India. Standard 3-sitosterol
were procured from Sigma-Aldrich. The structure of
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Figurel: Sructureof B-sitosterol

B-sitosterol isshowninfigure 1.

Theplant Tridax Procumbenswerecollected from
Bhandup (Mumbai), Indiaand were authenticated by
the National Botanical Research Institute (NBRI),
Council of Scientificand Industrial Research, Lucknow,
India

Sandard and samplepreparation

Stock solution of B-sitosterol (1000ug mL™*) was
prepared by dissolving 10.310mg of 97.00% pure
compound, transferring to a 10mL volumetric flask,
dissolving inminimum quantity of methanol and dilut-
ing volumeto themark with thesame solvent. Aliquots
(0.1mL to 0.7mL) of thisstock solution weretrans-
ferred to 10mL volumetric flasks and the volume of
each was made up to 10mL with methanol, to obtain
working standard solutions containing 10ug mL*to
70ugmLL.

Tridax Procumbens plant were collected,
washed, dried in the shade, powdered, and the pow-
der was passed through an BSS 80-mesh sieve and
stored inan airtight container at 25°C. 1.0g of dried
plant powder was accuratel y weighed and placed ina
stoppered tubes and 10mL of methanol was added,
the samples were vortexed for 1-2 min and left to
stand overnight at room temperature (28+2°C). The
contents of thetubeswerefiltered through Whatman
No. 41 paper (E. Merck, Mumbai, India). The clear
supernatantswere collected in dry volumetric flask.
This0.1mg/ml solution of plant powder was used for
the assay of 3-sitosterol.

|nstruments

A Camag Linomat 1V sampleapplicator wasused
for sampleagpplication. Camag Twintrough glasscham-
ber (20 x 10cm) was used for devel opment of plates.
Camag TL C scanner |1 equipped with cats 3 Version
softwarewas used for interpretation of data.

—— Fyll Peper
TABLE 1: Linearity datafor B-stosterol

Data B-sitoster ol
Linearity range ug mL™ 10to0 70
Slope (m)* 27.235
Intercept (c)* -155.076
Correlation coefficient (R) 0.999
LOD pgmL™ 5
LOQ ugmL™ 10
Ingrument Precision (RSD[%], n = 10) 1.06
Intraday Precision (RSD[%], n = 3) 0.16
Interday Precision (RSD[%], n =3) 0.14

*Of theequation y = mx + ¢, wherey ispeak area, mistheslope,
X is the concentration and c is the intercept

Chromatography
Procedure

Chromatography was performed on al uminium-
backed HPTL C plates precoated with 0.2mm layers
of silicagel 60 F,,, (Merck # 5554); prewashing of
plateswas carried out using methanol and plateswere
dried in oven for 15 minutes. Samples (10uL) were
applied on the plates as bands of 8mm width with the
help of aCamag Linomat IV automatic sample appli-
cator at thedistance of 10mm from the bottom edge of
theplates.

For B-sitosterol, platewas devel oped, at 25+ 2°C,
with Toluene: Ethyl acetate: Glacia aceticacidinthe
ratio 8.0:2.0:0.2 (v/v/v) asmobile phasein aCamag
(Muttenz, Switzerland) glasstwin- trough chamber, pre-
vioudy equilibrated with mobilephasefor 15 minutes.
The devel opment distance was 8.0cm. After devel op-
ment, the plate was dried at room temperature and
derivatized with Anisal dehydesulphuric acid reagent in
aderivatization chamber for 20 secsand again dried at
room temperature. After drying, the platewas heated
inoven a 105°C for 10 min before densitometric scan-
ning.

The chromatographic conditions had previoudy
been optimized to achievethe best resol ution and peak
shapefor B-sitosterol. The plateswerescanned at A =
550nm by means of Camag TLC Scanner and CATS3
software. A typical HPTL C chromatogram of 3-sito-
sterol and plant isshownin figure 2. The chromato-
graphic plate of pB-sitosterol standard and Tridax
Procumbens plant powder isshown infigure3.
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A Sandard (B-sitosterol)
B Sample (Tridax Procumbens (Linn.))

Figure2: Theoverlain HPTL C chromatogram of B-stosterol
and Tridax Procumbens(Linn.)

Linearity of detector response

B-sitosterol solutionsat seven different concentra-
tions (10, 20, 30, 40, 50, 60 and 70ug mL*) were
prepared in methanol. Theabove -stosterol solutions
(10uL) wereagppliedto HPTLC plates. The plateswere
devel oped as per the chromatographi c condition men-
tionin 2.4.1. The detector responsefor the different
concentrationswere measured. Graph were plotted of
standard peak areaagainst concentration of B-sitosteral.
Theplot waslinear intherange 10to 70ug mL- for 3-
stosterol. The experimentswere performed threetimes
and themeanwas used for thecal culations. Thelinear-
ity dataisgivenin TABLE 1.

Assay

10uL of thestandard sol ution of 3-sitosterol (40ug
mL 1) and sample sol utionswere spotted onaHPTLC
plate. Theamount of B-sitosterol present in thissolu-
tion was cal culated by comparison of areameasured
for thesampletothat for thestandard. Theassay proce-
duresdescribed earlier were repesated seventimes start-
ingfromweighingof thewholeplant powder. Theamount
of B-sitosterol found in plant powder of Tridax
Procumbenswas 0.04 % respectively.

Accuracy

The accuracy of the methods was established by
performing recovery experimentsby the standard ad-
dition method. Therecovery of standard 3-sitosterol
added to Tridax Procumbens plant powder was stud-
ied at threedifferent levels, each being analysed ina
manner Similar to that described for theassay. Thecon-
tents of B-sitosterol were quantified by the proposed
methods and the percentage recovery was cal cul ated.
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1) Sample(Tridax Procumbens)
2) Sandard (B-stosteral)

Figure3: Photograph of developed plateat 550nm

Therecovery obtained for 3-sitosterol standardswas
from 98.0% to 101.0%., showing the reproducibility
of themethodswas good. Theaveragerecovery for 3-
sitosterol wasfound to be 98.28 %.

RESULTSAND DISCUSSION

Of the different mobile phasesinvestigated, Tolu-
ene: Ethyl acetate: Glacia acetic acid in the ratio
8.0:2.0:0.2 (v/vIv), resolved B-sitosterol (Rf =0.40)
very efficiently from the other components of the
methanolic extract of Tridax Procumbens. The re-
sponseof B-sitosterol wasfound to belinearly depen-
dent on concentration in therange 10ug mi-*to 70ug
ml, with correl ation coeffient of 0.999.

Thevariability of the methodswas studied by ana-
lyzing aliquotsof thedifferent concentrationsof 3-sto-
sterol solutionson the same day (intra-day precision)
and on different days (inter-day precision) and by in-
strument precision. Theresultswere expressed as %
RSD. The % RSD valueswerefound to belessthan
2%, indicating that the selected method is preciseand
reproducible. The mean recovery of B-sitosterol was
found to 98.28 % which indicatesthe accuracy of the
methods.

Therobustnessof the methodswas studied, during
method devel opment, by determining theeffectsof small
variation, of mobile phase composition (+2%), dura-
tion of plate pre-washing, chamber saturation period,
development distance and scanning time (10% varia-
tionof each). Nosignificant changein R_or inresponse
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of B-sitosterol was observed, indicating the robustness
of themethods.

CONCLUSION

The proposed method issimple, rapid, precise, ac-
curateand economic and can be used for routine qual-
ity-control anaysisof Tridax Procumbens plant pow-
der and for quantitative determination of 3-sitosterol
from plant powder.
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