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ABSTRACT

A simple, rapid, selective and quantitative HPTLC method has been devel-
oped for the quantitation of B-sitosterol from Salmalia malabarica stem
bark, flower collected from different regionsand itsformulations. The method
was carried out using the methanolic extract of stem bark, flower and formula-
tion of Salmalia malabarica and was chromatographed on silicagel 60 F,,,
plateswith Toluene- Ethyl Acetate- Methanol 7.0+1.0+0.5 (v/v/v) asmobile
phase. Detection and Quantitation were performed by densitrometric scan-
ning at A= 366 nm using flourescence lamp. The plate was derivatised using
10% Methanolic sulphuric acid resgent followed by heating at 110°C for 10
minutes. The accuracy of the method was checked by conducting various
validation parameters according to |CH guidelines. This method quantitates
bioactive marker B-sitosterol as well as discriminates Salmalia malabarica
stem bark from flowers which can be used as a quality control method to
know the botanical identity of the plant raw material individualy and in
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INTRODUCTION

Salmalia malabarica Linn syn. Bombax ceiba be-
longing to Family Bombacaceaeisamedium-sized de-
ciduous tree, mainly grows in tropical areas such as
Southern China, Indiaand NorthernAustralid®. Stem
bark isusedin dysentery, bleeding disordersand in the
treatment of acne vulgaris, skin eruptionsand boils.
Flowersarediuretic, |axative, astringent and areapplied
to cutaneous afflictiong®. Stem bark of Salmalia
malabarica contains p-sitosterol, shamimicin and
lupeol®12, Flower of Salmalia malabarica containsf3-
D-glucoside of B-sitosterol, hentraicontane,
hentriacontanaol, traces of essentia oil, quercetin,
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kaempferol and free B-sitosterol!”. In recent chemical
research on theflower of Salmalia malabarica, three
new compounds, bombasin, bombasin 4-O-b-gluco-
sdeand bombadinwereisolated. Thethreeknown com-
poundswereidentified as dihydrodehydrodiconiferyl
alcohol 4-O-b-d glucopyranoside, trans-3-(p-
coumaroyl) quinic acid and neochlorogenic acid®®. The
presencecf aminoacids, lysne, arginine, danine, glutamic
acids, glycocol, leucineand thesugarslikefructose, glu-
cose, ga actose, sucrose, lactose and arabinose have
been reported intheflower of Salmaliamalabarica™.
Stem bark aswell asflower of Salmalia malabarica
contains 3-sitosterol as a common congtituent. B-sito-
geral isreportedtohdpin curing Hyperlipidemia, Choles-
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terol absorption, Breast Cancer, immunedisorders, Ag-
ing Prostrate gland and Gynecol ogica disorderg®9.
Severd herbd industrieshave been using Salmalia
malabaricastem bark and flower invariousAyurvedic,
Unani and herbal formulationswhich areused in man-
agement of various disorders like diarrhoea, fever,
chronic inflammation and femal ereproductive disor-
ders*?l. Literaturesurvey reved sthat therehasn’t been
any method reported for the quantitation of B-sitosterol
from Stem bark and flowers of Salmaliamalabarica
collected from different regionsand from theformula-
tions. Present investigation describesthe devel opment
of HPTLC techniquefor the quantitative estimation of
B-sitosterol from Stem bark as well as flower of
Salmalia malabarica collected from different regions
and checking the accuracy of the method by conduct-
ing variousvalidation parameterslikelinearity, preci-
sion, repeatabiility and recovery asper ICH guidelines™,

EXPERIMENTAL

Plant material

Stem bark and flower of Salmaliamalabaricawere
collected from Lonavla, Mumbai, Panvel and Raigad
was authenticated by Dr. Sunita Shailgjan, Associate
Professor in Botany, Herba Research Lab, Ramnarain
RuiaCollege. Specimensof theplant materiasarede-
posited in Herbal Research Lab. Kalpak formulation
and Shalmali pimple pack were procured from K hadi
Gram Udyog.

Chemicals

The solvents Toluene, Ethyl Acetate, M ethanal,
Concentrated sulphuric acid were of analytical grade
and were purchased from Qualigens Fine Chemicals,
Mumbai, India, were used for theanalysis. Standard
B-sitosterol (98% purity) was procured from Sigma
Aldrich Chemie(Steinheim, Germany). Figurel

Figurel: Sructureof B-sitosterol
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Sandard preparation

A stock solution of B-sitosterol (1000 ug mL*) was
prepared by dissolving 10.0 mg of accurately weighed
B-sitosterol in 10.0 mL Methanol. Aliquotsof thisstock
solution were prepared to obtain working standards
containing5 ug mL*to 50 pg mL™.

Samplepreparation

Stem bark and flower of Salmaliamalabaricawere
collected, shade dried, powdered and sieved through
an 80 mesh (BSS) sieveand stored inan airtight con-
tainer. 1.0 gm of the dried powder was accurately
weighed, placed in a stoppered tube and 10 mL of
Methanol wasadded. The samplewasvortexed for 1-
2 minandkept overnight. The contentsof thetubewere
filtered through Whatmann filter paper No. 41 (E.
Merck, Mumbai, India). Theclear supernatant was used
for Quantitation and VValidation. For marketed formula
tions the above procedure was followed for sample

preparation.
Preparation of derivatizing reagent

Derivatizing reagent was prepared by adding 30
mL concentrated Sulphuric acid with 270 mL methanol
dowly whilecoolinginice. Theplatewasdippedinthe
reagent using aderivatizing chamber.

Chromatographicconditions

Chromatography wasperformedonHPTLC silica
gel 60 F,,, pre-coated plates. Samples (10 L) were
applied ontheplatesasbandsof 10 mmwidthwiththe
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 7.0+1.0+0.5 (v/v/v). The plates were de-
vel oped up to adistance of 85 mminaCamag twin-
trough chamber previoudly equilibrated with mobile
phasefor 30 min. The chromatographic conditionshad
previoudy been optimized to achievethe best resolu-
tion and peak shape. After development, plateswere
dried a room temperature, derivatised with freshly pre-
pared 10 % Methanolic Sulphuric acid reagent in a
derivatisation chamber for 20 secsand dried at room
temperature. After drying, plateswere heated in oven
at 105°C for 10 minsbefore densitometric scanning.
Densitometric eval uation of the plateswas performed
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at 366 nminfluorescence/reflectance modeusing Mer-
cury lamp with aCamag Scanner |1 in conjunctionwith
Cats 3 version software.

METHOD VALIDATIONAND
SAMPLEANALYSIS

Linearity of detector response

Solutionscontaining B-sitosterol at ten different con-
centrations (5to 50 pg mL) were prepared in Metha-
nol. Each of these solutions (10 uL) was applied on a
plate, the plate was developed and the detector re-
sponsefor different concentrationswas measured. A
graphwasplotted using the peak areaagainst concen-
tration of B-sitosterol. The plot was linear in the range 5
to 50 ug mL™. The experiment was performed three
timesand themean wasused for the calculations. The
linearity dataisgivenin TABLE 1. Figure2

TABLE 1: Method validation

Parameters Result
Linearity range 5t050 pg mL™
Slope (m) 34.588
Intercept (c) 231.35
Correlation coefficient (R) 0.999
LOD 0.5ug mL™
LOQ 1pgmL?
System Suitability (n =5 % CV) 0.09
Instrument Precision (n=6 % CV) 0.11
Intraday (precision) (n=3 % CV) 0.06
Interday (precision) (n=3 % CV) 0.12

2500 4
y=34.58x+231.3

— R2= 0,999

1500 +

1000 -

500 4

0

0 20 40 60
(y = mx + ¢, where, y= peak area, m= slope, x= concentration,
c= intercept)

Figure2: Linearity graph
Assay procedure
The standard sol ution of B-sitosterol (20 ug mL™?)

and 10uL of sample solutions were spotted on a TLC
silicagel 60 F,,, pre-coated plates. The amount of f3-
Stogterol present inthissolutionwasca culated by com-
parison of areameasured for the sampleto that for the
standard. The assay procedure described earlier was
repeated seventimes. Theresultsof assay aregivenin
TABLE2& 3.Figure3,4& 5& 6.

TABLE 2: Resultsof assay with Salmaliamalabarica flower
and stem bark

Amount of Amount of
Weight B-sitosterol B-sitosterol
Regions of sample Salmalia Salmalia
(mg) malabarica malabarica
(stem bark) mg/g (flower)mg/g

Lonavaa 1000 0.0686 + 0.0978 0.2111 + 0.0345
Panvel 1000 0.0813+0.0134 0.2198 + 0.0786
Mumbai 1000 0.1579+ 0.0765 0.2378 + 0.0876
Raigad 1000 0.1315+ 0.0456 0.1805+ 0.0567

* Mean = standard deviation (SD, n= 3).

TABLE 3: Results of assay with formulation containing
Salmalia malabarica flower and stem bark

Weight of  Amount of B-sitosterol
Formulations samplein  present in plant sample
mg in mg/gm
Kalpak Formulation 1000 0.0119 + 0.0675
Shalmali Pimple Pack 1000 0.0848 + 0.0375

*Mean = SD, n=3

Track 1: Salmalia malabarica flower Raigad
Track 2: Salmalia malabarica flower Lonavla
Track 3: Salmalia malabarica flower Panvel
Track 4: Salmalia malabarica flower Mumbai
Track 5: B-sitosterol

Figure 3 : Chromatographic plate of flower of Salmalia
malabaricawith p-sitosterol
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Track 1: B-sitosterol

Track 2: Salmalia malabarica stem bark Raigad
Track 3: Salmalia malabarica stem bark Lonavla
Track 4: Salmalia malabarica stem bark Panvel
Track 5: Salmalia malabarica stem bark Mumbai

Figure4: Chromatographic plate of stem bark of Salmalia
malabaricawith p-sitosterol

Track 1: Salmalia malabarica Kalpak formulation
Track 2: Salmalia malabarica Shalmali pimple pack
Track 3: p-sitosterol
Figure5: Chromatographic plateof formulationscontaining
Salmalia malabaricaflower and stem bar k with g-sitosterol
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Figure6: Overlay of Salmaliamalabarica flower, ssem bark
and formulation
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Accuracy/recovery

The accuracy of the method was established by
performing recovery experimentsby the standard ad-
dition method. Recovery of standard B-sitosterol added
totheextract of Salmalia malabarica stem bark and
Salmalia malabarica flower collected from Mumbai
wasstudied at two different levels, each being andyzed
inamanner smilar to that described for theassay. The
[3- sitosterol content and the percent recovery was cal-
culated. Theresultsaregivenin TABLE 4.

TABLE 4: Resultsof accuracy /recovery analysis

Excess standard Salmalia Salmalia
malabarica malabarica
added to the
analyte (%) (stem bark) (flower)
y Recovery (%) Recovery (%)
0 — —
10 100.08 £ 0.0615  99.17+0.5623
20 100.07 £ 0.0561  98.58 +0.0235
30 100.05+ 0.0451  99.74 £ 0.0663
Mean Recovery 100.06 £ 0.1255 99.16+0.0134

*Mean + SD, (n = 6)
RESULTSAND DISCUSSION

A good linearity was achieved inthe concentration
ranges of 5to0 50 ug mL™ for -sitosterol. The regres-
sion egquation and correl ation coefficient for therefer-
ence standard was y = 34.588x -231.35 and R? =
0.999 respectively (TABLE 1). Therelative standard
deviationfor repeatability of sampleapplication, intra-
day and inter-day analysiswas found to belessthan
2%. The LOD with signa/noiseratio of 3:1 wasfound
tobe0.5 ng mL* and LOQ with signal/noiseratio of
10:1wasfoundtobel pg mL* (TABLE 1). Thesample
of Salmalia malabarica stem bark and flower was
spiked with 10, 20 and 30 % of the standard solution
and the mixtures were analyzed by the proposed
method. Theexperiment wasconducted Six timeswhich
yielded recovery of 100.06+0.01% for Salmalia
malabarica stem bark and Salmalia malabarica
flower 99.1+0.50% (TABLE 3). Ruggedness of the
method was determined by making changesin themo-
bile phase composition and time for which the RSD
was determined and found to belessthan 2%.

Themethod wasvaidated to tracethe active prin-
ciple B-sitosterol from the stem bark and flower of
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Salmalia malabarica. Thismethod could be recom-
mended for fingerprinting and quality assuranceto es-
tablish the authenticity of stem bark and flower of
Salmalia malabarica using p-sitosterol as a marker.
Themethod could be extended for the marker-based
standardization of other herbal product containing 8-
sitosterol asamarker compound.

ABBREVIATIONS

HPTLC : HighPerformance ThinLayer Chromatog-
raphy

ICH . Internationd Conferenceon Harmonization

Ccv . Co-efficient of Variation

LOD . Limitof Detection

LOQ : Limitof Quantitation

CONCLUSION

Thedeveloped HPTLC methodissimple, reliable
and fast to establish the quality of raw material with
respect to -sitosterol, which plays an important rolein
thetherapeutic efficacy of the plant. Such reproducible
modern techniques can makethetraditiona medicines
more acceptableintheloca and global market. Thus
rationdly designed, carefully standardised, synergistic
traditiona herba formulationsand botanicd drug prod-
uctswith robust scientific evidencecanadso bedterna
tivetomodernmedicine.

Sofar therehasn’t been any reference available on
quantitation of B-sitosterol from stem bark and flowers
of Salmaliamalabarica collected from different regions.
Thedeve oped HPTL C method playsanimportant role
inquantitation of B-sitosterol aswell asidentification of
theplant rav materid and formulation containingtheplant
materid dueto digtinct and unique pattern of bands.
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