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ABSTRACT

A sensitive, rapid, ssimple, and accurate high performance thin layer chro-
matographic method hasbeen devel oped to standardize thebark of Bauhinia
variegata Linn.(Family: Caesalpiniaceae) using lupeol as an analytical
marker. Theingredientsfrom the bark powder were extracted with methanol
which was used for quantification. Chromatography was performed on
HPTLC sllicagel 60F,, plateswith toluene-acetone-acetonitrile, 9+0.8+0.2
(v/v), as mobile phase. Under these conditions, the R, of lupeol was 0.58.
Quantification was achieved by densitometric scanning at & _ = 520nmin
normal mode. The responseto lupeol was alinear function of concentration
over the range 5 to 35ug mL™'. The amount of lupeol in bark powder of
B.variegata Linn. wasfound to be 0.10 mg g'. The method permits reliable
quantification of lupeol and good resolution and separation of lupeol from
other constituents of B.variegata Linn. The method was validated for sys-
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INTRODUCTION

B.variegata Linn. (Caesal piniaceae) isamedium
Sized deciduoustreefound in the Sub-Himalayan tract
and Outer Himal ayas of the Punjab, Kumaon, Sikkim
JIndia, Burma, Chind¥. Thebark isused for thetreat-
ment of leucoderma, leprosy, asthma. The bark of
B.variegata Linn. contanshentriacontane, octacosanal,
dgnagteral, 3-stogeral, lupeol and aflavanoneglycoside
-5,7-dimethoxyflavanone, 4'-o-a-L-rhamnopyranosyl-
B-D-glucopyranoside’?.5,7-Dihydroxyflavanone-4'-O-
a-L-rhamnopyranosyl-f3-D-glucopyranoside, a fla-
vanone glycosidefrom ethanolic extract of the stem of
B.variegata Linn. hasbeenisolated®. Phytochemical
examination of thestem of B.variegata Linn. resulted
intheisolation and identification of B-sitosteral, lupeol

and an unknown compound naringenin 5,7-dimethyl
ether 4'-rhamnoglucoside?. A flavanoneglycosidefrom
ethanolic extract of the stem of B.variegata hasbeen
characterized askaempferol-3-glucosideonthebasis
of spectral data. Thesugarsand amino acid presentin
thestem have a so beenisolated and identified®. Stem
bark of B.variegata yielded four substances-
hentriacontane, octacosanol, 3-sitosterol and stigmas-
terol®. A lot of research hasbeen carried out individu-
aly usinglupeol asamarker and B.variegataLinn. as
theplant. But anextensiveliteraturesurvey revealsno
availability of HPTLC method for quantification of
lupeol in bark powder of B.variegata Linn. Lupeol is
fredy solublein ether, benzene, petroleum ether, warm
acoholsbut practically insolublein water, diluteacids
and acohold™. Hence, asmpleand reliable HPTLC
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method has been established for the same.
EXPERIMENTAL

Materials

B.variegata Linn. was collected from (Mumbai,
India) and authenticated. Standard lupeol (95% pu-
rity) was procured from Sigma-Aldrich Chemie
(Steinheim, Germany). Toluene, acetone and acetoni-
trilewereof anaytica gradeandwerepurchased from
(Merck, India). Digtilled water wasused for anadysis.

Sandard and samplepreparation

A stock solution of lupeol (1000 ug mL™") was pre-
pared by dissolving 25.0 mg accurately weighed lupeol
and diluting to 25.0 mL with methanol. Aliquots (0.05
t0 0.35mL) of the stock solution weretransferred to
10 mL standard volumetric flasks and diluted to vol -
ume with methanol to obtain theworking standard so-
lutionscontaining 5to 35gmL'. The bark powder of
B.variegata Linn. was collected, washed, dried inthe
shade, powdered, sieved through an 80-mesh sieve,
and stored inan air tight container at room tempera-
ture. The dried powder (1000mg) was accurately
weghed, placedinavolumetricflask and 10 mL metha:
nol was added. The contentswerefirst vortexed for 1-
2 minsand then left to stand overnight at room tem-
perature. The contents were then filtered through
Whatman no. 41 paper (Merck, India). Thefiltratewas
used for quantificationand vaidation.

Chromatography
Procedure

Chromatography wasperformed onHPTLC sllica
gel 60F,, platesfrom (Merck, India).Samples (10uL )
were appliedto the platesasbands8mmwide, 15mm
from the edges, by meansof aCamag (Muttenz, Swit-
zerland) Linomat 5 sample applicator. Theplateswere
developedtoadistanceof 70mm with toluene-acetone-
acetonitrile, 9+0.8+0.2 (v/v), as mobile phase in a
Camag twin trough chamber. The developed plates
were dried with the help of adryer. The developed
plateswerethen derivatized with anisal dehyde-sulphuric
acid reagent by dipping the platesin thedipping cham-
ber. The plates were then heated on a Camag TLC
plate heater 3 at 110°C for 10 mins. Densitometric
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evaluation of the plateswas performed at A =520nm
using tungsten lamp with the help of Camag TLC scan-
ner 3in conjunction with winCAT S software, version
1.4.3® . Thewave ength used for densitometry was se-
lected after acquiring spectraof the standard and the
sample Typica chromatogramsobta ned from thestan-
dard and the sample are shown infigure 1. A chro-
matographic plate obtained from lupeol standard and
B.variegataLinn.isshowninfigure2.

Linearity of detector response

Solutionscontaining lupeol a seven different con-
centrations (5,10,15,20,25,30,35ug mL ') were pre-
pared in methanol. Each of these solutions (10uL) was
appliedto aplate, the platewasdevel oped, derivatized
and the detector responseto the different concentra-
tionswas measured. A graph of peak areaagainst con-
centration of lupeol wasplotted. Theplot waslinearin
the range 5 to 35ug mL™. The experiment was per-
formed threetimesand the mean wasused for the cal -
culations. Thelinearity dataisgivenin TABLE 1.

Figurel: Typical HPTL C chromatogramsobtained from
lupeol standard and extract of B.variegatalinn

Figure2: HPTL C plateafter chromatography of alupeol
standard (T1) and extract of B.variegataLinn (T2)

TABLE 1: Reault of linearity

Linearity range (ug MI™) 5t035
Slope (m)a) 88.38
Intercept(c)a) 14.66
Correlation coefficient(R) 0.9999
LOD [ugmL™] 0.5
LOQ[ng mL™ ] S
Ingtrumental Precision (RSD [%], n=5) 0.11
Intra-day Precision (RSD [%], n=3) 0.11
Inter-day Precision (RSD [%], n=3) 0.09
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TABLE 2: Reaultsfrom assay of bark powder of B.variegata
Linn

Weight of sample(mg) 1000
Amount of lupeol in sample(mg) 0.10
Average lupeal content (%) 0.010

TABLE 3: Resultsfrom deter mination of accuracy
Amount of lupeoal in preanalyzed

010 010 010
sample (mg)
Amount of lupeol added to 0 005 0.0
preanalyzed sample (mg)
Total amount of lupeol (mg) 0.100 0.151 0.199
Recovery (%) 100.9 1009 99.7
Mean recovery (%) 100.5
Assay procedure

Lupeol standard solution and 10ulL extract of bark
powder of B.variegata Linn. were spotted on aplate.
Theamount of lupeol inthe standard solution wascal-
culated by comparingtheareasof thestandard andthe
sample. The assay procedure described above was
repeated seven times. The mean amount of lupeol in
1000 mg bark powder was 0.10 mg g*. The results
obtained fromtheassay aregivenin TABLE 2.

Accuracy

The accuracy of the method was established by
performing recovery experiments using themethod of
standard additions. Lupeol wasadded at two different
concentrations to the extract of bark powder of
B.variegataLinn. and eachwasanayzed asdescribed
above. Thelupeol content and the percentage recov-
ery werecalculated. Theresultsaregivenin TABLE 3.

RESULTSAND DISCUSSION

Lupeol wasaccurately quantifiedinthesampleus-
ingHPTLC silicagel plates 60F,,, with toluene-ac-
etone-acetontrile,9+0.8+0.2 (v/v),asmobilephase. The
identity of lupeol was confirmed by overlaying thechro-
matogramsof theplant extract with that of the standard
(R-0.58). Thedetector responsewasalinear function
of concentration over therange5to 35 ugmL'. The
amount of lupeol in bark powder of B.variegataLinn.
wasfoundtobe0.10mgg.

System suitability was studied. The RSD values
werelessthan 2% indicating that the completetesting
system was suitablefor the quantification and valida-
tion of lupeol inthebark powder of B.variegata Linn.
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Instrumental precision, inter-day precision and intra-
day precision were measured. RSD valueswereless
than 2%, indicating the method is precise and
reproduci ble.Percentage recovery was 100.5%. Per-
centage recovery from 98 to 101 show the excellent
reliability and reproducibility of the method.

CONCLUSIONS

The HPTLC method for the quantification and
validation of lupeol from the bark powder of
B.variegata Linn.issmpleandreliable. The proposed
HPTLC method for quantitative monitoring of lupeol in
B.variegata Linn.can be used for routine quality test-

ing.
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