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INTRODUCTION

B.variegata Linn. (Caesalpiniaceae) is a medium
sized deciduous tree found in the Sub-Himalayan tract
and Outer Himalayas of the Punjab, Kumaon, Sikkim
,India, Burma, China[1]. The bark is used for the treat-
ment of leucoderma, leprosy, asthma. The bark of
B.variegata Linn. contains hentriacontane, octacosanol,
signasterol, -sitosterol, lupeol and a flavanoneglycoside
-5,7-dimethoxyflavanone, 4-o--L-rhamnopyranosyl-
-D-glucopyranoside[2].5,7-Dihydroxyflavanone-4-O-
á-L-rhamnopyranosyl--D-glucopyranoside, a fla-
vanone glycoside from ethanolic extract of the stem of
B.variegata Linn. has been isolated[3]. Phytochemical
examination of the stem of B.variegata Linn. resulted
in the isolation and identification of -sitosterol, lupeol
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and an unknown compound naringenin 5,7-dimethyl
ether 4-rhamnoglucoside[4]. A flavanone glycoside from
ethanolic extract of the stem of B.variegata has been
characterized as kaempferol-3-glucoside on the basis
of spectral data. The sugars and amino acid present in
the stem have also been isolated and identified[5]. Stem
bark of B.variegata yielded four substances-
hentriacontane, octacosanol, -sitosterol and stigmas-
terol[6]. A lot of research has been carried out individu-
ally using lupeol as a marker and B.variegata Linn. as
the plant. But  an extensive literature survey reveals no
availability of HPTLC method for quantification of
lupeol in bark powder of B.variegata Linn. Lupeol is
freely soluble in ether, benzene, petroleum ether, warm
alcohols but practically insoluble in water, dilute acids
and alcohols[7]. Hence, a simple and reliable HPTLC
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ABSTRACT

A sensitive, rapid, simple, and accurate high performance thin layer chro-
matographic method has been developed to standardize the bark of Bauhinia
variegata Linn.(Family: Caesalpiniaceae) using lupeol as an analytical
marker. The ingredients from the bark powder were extracted with methanol
which was used for quantification. Chromatography was performed on
HPTLC silica gel 60F

254
 plates with toluene-acetone-acetonitrile, 9+0.8+0.2

(v/v), as mobile phase. Under these conditions, the R
f
 of lupeol was 0.58.

Quantification was achieved by densitometric scanning at 
max

= 520nm in
normal mode. The response to lupeol was a linear function of concentration
over the range 5 to 35g mL-¹. The amount of lupeol in bark powder of

B.variegata Linn. was found to be 0.10 mg g-¹. 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-
tem suitability, linearity, precision and  accuracy.
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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-
trile were of analytical grade and were purchased from
(Merck, India). Distilled water was used for analysis.

Standard and sample preparation

A stock solution of lupeol (1000 g mL-¹) was pre-

pared by dissolving 25.0 mg accurately weighed lupeol
and diluting to 25.0 mL with methanol. Aliquots (0.05
to 0.35 mL) of the stock solution were transferred to
10 mL standard volumetric flasks and diluted to vol-
ume with methanol to obtain the working standard so-
lutions containing 5 to 35 g mL-¹.  The bark powder of

B.variegata Linn. was collected, washed, dried in the
shade, powdered, sieved through an 80-mesh sieve,
and stored in an air tight container at room tempera-
ture. The dried powder (1000mg) was accurately
weighed, placed in a volumetric flask and 10 mL metha-
nol was added. The contents were first vortexed for 1-
2 mins and then left to stand overnight at room tem-
perature. The contents were then filtered through
Whatman no. 41 paper (Merck, India). The filtrate was
used for quantification and validation.

Chromatography

Procedure

Chromatography was performed on HPTLC silica
gel 60F

254
 plates from (Merck, India).Samples (10L)

were applied to the plates as bands 8mm wide, 15mm
from the edges, by means of a Camag (Muttenz, Swit-
zerland) Linomat 5 sample applicator. The plates were
developed to a distance of 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 a dryer. The developed
plates were then derivatized with anisaldehyde-sulphuric
acid reagent by dipping the plates in the dipping cham-
ber. The plates were then heated on a Camag TLC
plate heater 3  at 1100C for 10 mins. Densitometric

evaluation of the plates was performed at  =520nm
using tungsten lamp with the help of Camag TLC scan-
ner 3 in conjunction with winCATS software, version
1.4.3[8].The wavelength used for densitometry was se-
lected after acquiring spectra of the standard and the
sample. Typical chromatograms obtained from the stan-
dard and the sample are shown  in figure 1. A chro-
matographic plate obtained from lupeol standard and
B.variegata Linn. is shown in figure 2.

Linearity of  detector response

Solutions containing lupeol at seven different con-
centrations (5,10,15,20,25,30,35g mL-¹) were pre-

pared in methanol. Each of these solutions (10L) was
applied to a plate, the plate was developed, derivatized
and the detector response to the different concentra-
tions was measured. A graph of peak area against con-
centration of lupeol was plotted. The plot was linear in
the range 5 to 35g mL-¹. The experiment was per-

formed three times and the mean was used for the cal-
culations. The linearity data is given in TABLE 1.

TABLE 1 : Result of linearity 

Linearity range (g Ml-
¹ ) 5 to 35 

Slope (m)a) 88.38 
Intercept(c)a) 14.66 
Correlation coefficient(R) 0.9999 
LOD [g mL-

¹ ] 0.5 
LOQ [g mL-

¹ ] 5 
Instrumental Precision (RSD [%], n=5 ) 0.11 
Intra-day Precision (RSD [%], n=3 ) 0.11 
Inter-day Precision (RSD [%], n=3 ) 0.09 

Figure 1: Typical HPTLC chromatograms obtained from
lupeol standard and extract of    B.variegata Linn

Figure 2: HPTLC plate after chromatography of a lupeol
standard (T1) and extract of B.variegata Linn (T2)
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Assay procedure

Lupeol standard solution and 10L extract of bark
powder of B.variegata Linn. were spotted on a plate.
The amount of lupeol in the standard solution was cal-
culated by comparing the areas of  the standard and the
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-¹. The results

obtained from the assay are given in TABLE 2.

Accuracy

The accuracy of the method was established by
performing  recovery experiments using the method of
standard additions. Lupeol  was added at two different
concentrations to the extract of bark powder of
B.variegata Linn.  and  each was analyzed as described
above. The lupeol content and the percentage recov-
ery were calculated. The results are given in TABLE 3.

RESULTS AND DISCUSSION

Lupeol was accurately quantified in the sample us-
ing HPTLC silica gel plates 60F

254
, with toluene-ac-

etone-acetontrile,9+0.8+0.2 (v/v),as mobile phase. The
identity of lupeol was confirmed by overlaying the chro-
matograms of the plant extract with that of the standard
(R

f
-0.58). The detector response was a linear function

of concentration over the range 5 to 35 g mL-¹. The

amount of lupeol in bark powder of B.variegata Linn.
was found to be 0.10 mg g-¹.

System suitability was studied. The RSD values
were less than 2% indicating that the complete testing
system was suitable for the quantification and valida-
tion of lupeol in the bark powder of B.variegata Linn.

TABLE 3: Results from determination of accuracy

Amount of lupeol in preanalyzed 
sample (mg) 

0.10 0.10 0.10 

Amount of lupeol added to 
preanalyzed sample (mg) 

0 0.05 0.10 

Total amount of lupeol (mg) 0.100 0.151 0.199 
Recovery (%) 100.9 100.9 99.7 
Mean recovery (%)  100.5  

TABLE 2 : Results from assay of bark powder of B.variegata
Linn
 Weight of sample(mg) 1000 
 Amount of lupeol in sample(mg) 0.10 
 Average lupeol content (%) 0.010 

Instrumental precision, inter-day precision and intra-
day precision were measured. RSD values were less
than 2%, indicating the method is precise and
reproducible.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. is simple and reliable. 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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