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Reverse-phase High Performance Liquid
Chromatography of Asiaticoside inCentella
asiatica
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A rapid and simple reverse-phase high performance liquid chromatographic method has been developed for
the quantitative determination of asiaticoside, a pharmacologically active constituent fronCentella asiatica
Using an octadecyl silane-packed column eluted with water (containing 1% trifluoroacetic acid):methanol
(30:70, v/v), asiaticoside was well resolved from other constituents. These optimized analytical conditions
allowed the determination of asiaticoside with a recovery of 97%. Copyright©) 1999 John Wiley & Sons,

Ltd.
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INTRODUCTION duodenal ulcers, and are effective in the treatment of

leprosy, lupus, scleroderma and diseases of the veins
- . (Kartnig, 1988). Many commercial drug preparations of
Centella asiatica(syn. Hydrocotyle asiaticg a plant of ¢ asjaticaare available in West Germany and France
the family Umbelliferae, is a weakly scented species (kartnig, 1988). Asiaticoside, a trisaccharide triterpene,
occurring in parts of India, Sri Lanka, China, Indonesia, pag peen identified as the most active compound in the
Malaysia, Australia and Southern and Central Africa. It ant associated with the healing of wounds and duodenal
has been used in traditional medicine in India for the ycers, whilst the triterpene saponins are also reported to
treatment of leprosy, varicose veins, ulcers, lupus and possess immunomodulatory properties (Plohmetnal.,
certain eczemas, and of mental retardation since 1994).
prehistoric times (Sharmat al, 1985; Kartnig, 1988). Along with the use of. asiaticain medicine, the plant
; is also finding acceptance as a vegetable. Several groups
. are in the process of domesticating and developing
cultivars of this species. In order to screen the germplasm
and segregating populations @f asiatica a fast and
accurate analytical procedure is required for estimating
the asiaticoside content of individual plants. There are
only a few reports on the quantitative determination of
triterpenes irC. asiatica(Meng and Zeng, 1988; Gunther
and Wagner, 1996). The TLC-densitometric procedure of
Meng and Zeng (1988) lacks precision in comparison
with HPLC. In our series of studies concerned with the
development of HPLC procedures for the rapid determi-
nation of plant drugs (Vermet al., 1990, 1996; Guptat
0 HO "or B al., 1993), we have developed a rapid, sensitive and
" oH accurate reverse-phase HPLC method for the analysis of
OH asiaticoside irC. asiatica Using this method, a solvent
suitable for the extraction of asiaticoside fr@nasiatica
Asiaticoside plant material has been identified.

Infusions or poultices ofC. asiaticahave been used in

Europe since the eighteenth century for the treatment of

lesions of leprosy (Wolfram, 1965; Kartnig, 1988). The EXPERIMENTAL

drug is also reported to possess anti-epileptic activity

(Moharana and Moharana, 1994). Clinical trials have Apparatus. The gradient liquid chromatographic system

shown that extracts @. asiaticaheal wounds, burnsand (model LC-10A series; Shimadzu, Tokyo, Japan) con-

ulcerous abnormalities of the skin, cure stomach and sisted of two LC-10AD pumps controlled by a CMB-10A
interface module, a model 7725i manual injector valve
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Aromatic Plants, PO CIMAP, Lucknow 226015, India. multi-dimensional UV-VIS detector (model SPD-10A).
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work station equipped with an HP-DeskJetprinter.
Solvents were filtered by using a Millipore system
(Bangalore,India) and the analyseswvere performedon
aCLC-ODS(M) column(250 x 4.6mmi.d.; Shimadzu).

ReagentsThereagentsisedwereHPLC grade(Spectro-
chem, Bombay, India) and were filtered through a
Millipore filter (0.45um) prior to use.Asiaticosidewas
isolatedandits structurewasconfirmedby comparisorof

spectroscopidatawith thosereportedearlier(Mahatoet
al., 1987), and by TLC co-elution with an authentic
sample. For this, dried aerial material of C. asiatica
(4009g) was obtainedfrom the Institute’s experimental
field plots:avoucherspecimerof theplantis depositedn

the Institute’s herbarium(no. 9219). The material was
extractedwith methanolat 20°C and the extract was
fractionatedinto hexanesoluble (13.4g), chloroform
soluble(0.4g) andbutanolsoluble(9.5g) fractions.The
butanolsolublefractionwaschromatographedn asilica
gel column using mixturesof chloroformand methanol
of increasingpolarity as eluting solvent.Fractionsfrom

chloroform:methano(85:15) affordedpure asiaticoside.

HPLC conditions. The compositionof the mobile phase
wasoptimizedby varying the percentagef methanolin
water: the following conditions were optimal: mobile
phasewater[containing1% trifluoroaceticacid (TFA)]:
methanol (30:70, v/v); flow-rate, 1 mL/min; column
temperature26°C; detectorwavelength220nm.

Extraction procedure. Aerial material of C. asiatica
(1g) was oven dried at 35-50C and defattedwith n-
hexane(3 x 20mL); the hexaneinsoluble materialwas
extracted with methanol (3 x 20mL; 4h), filtered,
concentratedindervacuumand the volume was made
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Table 1. The chromatographic performance of a Shimadzu
CLC-ODS columnin the separationof asiaticoside
from an extract of Centellaasiatica

Number of

Composition of theoretical
mobile phase? plates

Capacity Recovery Resolution Separation
factor (%) (factor) (factor)

25:75 4181 0.53 84 1.85 1.40
30:70 5472 0.86 97 3.68 1.60
35:65 4880 1.74 75 0.76 1.15

?Ratio of water (containing 1% TFA): methanol in the
mobile phase.

upto 3 mL with methanol Samplesverefilteredthrough
aMillipore filter andaknownamountof eachextractwas
subjectedto HPLC under the above conditions. The
contentsof asiaticosidaverecalculatedwith theaid of a
calibrationgraphobtainedusinga stocksolutionof pure
asiaticoside(2 mg/mL, preparedn methanol),different
volumes of which were analysed using the HPLC
conditions as above. The areasunder the peaks (X,
arbitraryunits) andthe correspondingoncentrationgy)
were usedto plot the calibrationgraph.

RESULTS AND DISCUSSION

Selectionof the mobile phase

Using an ODS HPLC column, the compositionof the
mobile phasewas optimized by employing different
proportionsof methanolin water (containing1% TFA).
As an effective measureof column performance,the
numberof theoreticalplateswas at a maximum when
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Figure 1. Reverse-phase HPLC separation of standard asiaticoside (I; traces A, B and
C) and compound | in admixture with an extract of Centella asiatica (traces A’, B’ and
C’) using a Shimadzu CLC-ODS column and UV detection at 220 nm. The mobile
phases employed were: A, A, water (containing 1% TFA): methanol (25:75); B, B’,
water (containing 1% TFA): methanol (30:70); C, C', water (containing 1% TFA):
methanol (35:65), all at flow rates of 1 mL/min.
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Table 2. The effectof the extracting solventon the recovery
of asiaticoside from dried material of Centella
asiatica

Determined content of asiaticoside (% dry weight) +

Extracting solvent standard error (n=4)

Chloroform 0.310 £+ 0.003
Ethyl acetate 0.300 +0.010
Methanol 0.360 + 0.010
Ethanol 0.040 £ 0.003
Water 0.040 + 0.004

30% water in methanolwas used. The resolutionand
separatiorfactorswerealsomaximumusingthis solvent
system(Table 1). Figure 1 illustratesthe separationof

asiaticosidefrom other componentsof a plant extract
using different compositionsof mobile phase. Peak
overlappingand poor baselineseparatiorwere observed
using 25% and 35% water in methanol,but with 30%
water(containingl% TFA) in methanola clearbaseline
separatiorof asiaticosidgretentiontime 6.6 min) with a

maximum recoveryof 97% was achieved.In order to

examine recovery rates, known amounts of a stock
solutionof pureasiaticosidavereaddedto extractsof C.

asiatica in each mobile phase and the quantitative
determinationvasrepeatedhreetimes.

Selectionof the solventfor extraction

Five different solvents (chloroform, ethyl acetate,

methanol,ethanoland water) were used separatelyfor

plantextraction.Theprocessingf theextractsfor HPLC

wasperformedn amanneisimilarto thatreportedor the
methanokextractionearlier:the meansof four determina-
tionsin eachcasearepresentedh Table2. Theextraction
of asiaticosidewas very poor with ethanoland water:

more efficient extractionswere obtainedwith chloro-

form, ethyl acetateand methanol,the maximum being
with thelattersolvent(asiaticosideontentdeterminedas
0.36%dry weight; coefficientof variation4.39%).

Linearity of calibration

The calibrationgraphfor asiaticosidewas linear in the
range of 1-30ug, and the regressionequation was
Y =1.53099x 10 > X — 0.0107107(r = 0.996874).

The quantitative reverse-phase HPLC method
describedabove has provedto be simple and rapid in
its applicationto alargenumberof plantsampleslts use
has led to the identification of a germplasmrich in
asiaticosidgresultsto be publishedelsewhere).
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