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ABSTRACT

The direet coupling of high-speed counter-current chromatography to thin-layer chromatography s
proposed as an efficient method for the on-line monitoring of the column efffuent. It requires o simple
adaptation of the fittings of a Linomat C device without modification of the software. An application to the
separation ol asiaticoside and mudecassoside from o crude extract of Convetla anianrsg s presented.

INTRODUCTION

High-speed counter-current chromatography (HSCCC) hax become a wideh
used method for the isolation of natural products [1]. Commercially avalable -
struments are now very cfficient, but simple and effective methods for the on-hne
monitoring of the column effluent are sull ncking. For this purpose. UV, Fourier
transform IR, thermospray mass spectrometry and evaporative user-light scatiering
detection have been described. but all these methods have disadvantages which hmn
their application {2.3]: morcover, although in some mstinces they can provide struc
tural information about the cluted compounds, they do not allow the controf of the
purity of the cluted fraction. Thin-layver chromatography {TEC ) is wovery aturactine
method for this fast purpose as the solvent composition usvd i HSCCOC = noy o
restricting factor and as i allows the combination of many chromaographic ad-
sorbents to spectlic detection methods. including 2 sise UV wpectrometny: however,
the manua! application o the cotumn ¢ffluent on the plates s tiborious, especially as
the carry-over of the statienary phase. which frequently occurs in HSCCOU feads o
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the decantation of the solvent phases in the collected fractions. The combination of
high-performance liquid chromatography (HPLC) with TLC has recently been re-
ported using a sample spray-on apparatus [4]. We report here an adaptation of this
device for the coupling of preparative HSCCC to TLC. The method of detection was
applied to the separation of asiaticoside and madecassoside, the two main saponins
from Centella asiatica; purified extracts of this medicinal plant are used to accelerate
cicatrizing and grafting. '

EXPERIMENTAL

Apparatus

HSCCC was performed using an Ito multi-layer coil separator—extractor [5]
(PC. Inc., Potomac, MD, USA) equipped with a 66 m x 2.6 mm L[.D. column (col-
umn capacity 350 ml). An LDC Milton Roy (Riviera Beach, FL, USA) minipump
was used to pump the solvents through the column. The rotational speed was 800
rpm. A manual sample injection vaive (Lobar Column Accessories, Merck, Darm-
stadt, Germany) equipped with a 10-ml loop was used to introduce the sample into
the column. A flow splitter was inserted between the restrictor connected at the outlet
of the column and the fraction collector. It was made up with a PEEK (polymer
compatible with all solvents) three-ports fitting (Alltech, Laarne, Belgium); the origi-
nal 0.30-mm throughholes of this tee were enlarged to 1.5 mm. Teflon tubing (30 mm
x 0.25mm [.D. x 1.6 mm O.D.) was used for the connection of the splitter to the
syringe of a Linomat C device (Camag, Muttenz, Switzerland). Fractions of the
eluent were collected using an LK B Ultrorac 7000. The flow diagram of the complete
system is presented in Fig. 1.
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Fig. 1. Top view of the on-line coupling of high-speed counter-current chromatography with thin-layer
chromatography. 1 = Mobile phase reservoir; 2 = pump; 3 = injector; 4 = counter-current chroma-
tograph; 5 = restrictor; 6 = flow splitter; 7 = fraction collector; 8 = Linomat C device; 9 = syringe; 10 =
chromatoplate.

Separation procedure

A two-phase solvent system was prepared by equilibrating chloroform-metha-
nol-2-butanol-water (7:6:3:4, v/v) at room temperature. After separation, the two
phases were degassed in an ultrasonic bath. The upper phase, used as the stationary
phase, was pumped into the column at 6 ml/min. After sample injection and the start
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of column rotation, the lower phasc. used as the mobile phase. was pumped “head to
tail” into the column at 4 mi'min. The separation was performed al room temperature
and 80 fractions of 12 mi were collected. For the spraying of the effluent onto the
silica gel plate. the settings of the Linomat C were as follows: bund width, 3 mm:
space, 7 mm: rate at which the effluent was aspirated by the syringe. 75l mun: peak
window, 0.5 min; retention times. | min for the first fraction o be collected with an
increment of 3 min for cach following fraction: the run-time koy was pressed when the
mobile phase was coming out of the column (fraction 9 & T gas (nifrogen) pressure,

4 bar.

Preparaiion of sample

Dried mother hquors obtained industrially after crystalhization of asiaticoside
extracted from the aerial parts of Cenrella asigtica L. were obtaned from Syntex
(Puteaux. France)}. A 400-mg amount of this powder was dissolved in 10 ml ol a 11
(v.v) mixture of the two phases of the solvent svstem and the solution was filtered
before louding into the column,

Fractionation monitoring

Precoated silica gel 60F »54 plates (10 = 20 cm) (Merck) were developed in an
unsaturated tank (22 x 22 = [0 em) with ethyl acetate methanol water (8:2:1, v vy
and detection was achieved by sprayving a 3% methanolic sotution of sulphuric acie
and heating at 100°C for $ min

}
1
1

RESULTS AND DISCUSSION

The connection of a Camag device recently marketed for the on-line TLC detee-
ton in HPLC was modificd in order to allow the coupling of HSCCC o THO. A
commercially available three-port fitting was used as a sphitter; the through-holes
were enlarged o avoid any back-pressure in the HSCCC columu. The inside diameter
of the tube connecting the sphitier to the syringe of the Linomat C device was chosen
to allow a suitable aspiration of & homogeneous sample of the efffuent by the svimge
and to reduce to a minimuny the dead volume of the conne
application, this dead volume (1.5 uby represented only 4%
(37.5 ¢l) and was negligible, omust be kept i mund that she dead volume could
become tnconvenient for some applications which require & mobife phase containing
large amounts of water and. thus. low sprayed volumes 10 avoud excessive diffusion of
the solution on the adsorbent: this band broadening could also arise when tooe low
concentrations of the sample require high volumes 1o boe spraved for the subsequent
monttoring of the fractionution.

s, In the proposed

the spraved volume

In order o study the potential of the systemu the separation of o modure of
triterpenic saponins from an extract of Centella asiatica was attempted. A very ehi-
cient solvent system was developed on the basis of the parusion cocticients of the
saponins between the two phases of several solvent systems, Despite the minor struc-
tural difference between astaticoside and madecassoside. the suponins were separated
without overlapping of the peaks. The retention of the stationary phase was 63%,
Fig. 2 shows the separation obtained with the proposed dircet coupling: in order 1o
present a good itHustration of the results on the sume chromaaplaie. the experimental
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FRACTIONS OR SAMPLES

Crude extract
Madecassoside
Fraction 70
Fraction 66
Fraction 65
Fraction 64

Fraction 63
Asiaticoside
Fraction 36
Fraction 34
Fraction 32
Fraction 30

Fraction 28

< — 8Smm— __ Start

O-Glucosyl-glucosyl-thamnosy]

) R=H Asiaticoside
CH,0H R = OH Madecassoside

Fig. 2. HSCCC separation of madecassoside and asiaticoside from an extract of Centella asiatica. Experi-
mental conditions: column, 66 m x 2.6 mm 1.D.; sample size, 400 mg; solvent system, chloroform—
methanol-2-butanol-water (7:6:3:4, v/v); mobile phase, lower non-aqueous phase; flow-rate, 4 ml/min;
rotation speed, 800 rpm; detection, on-line effluent spraying on silica gel plate followed by TLC [solvent,
ethyl acetate—methanol-water (8:2:1, v/v/v); detection, 3% methanolic solution of sulphuric acid and
heating at 110°C for 5 min].

conditions related to the effluent spraying were modified in order to insert the bands
corresponding to the standards and the starting sample and to reduce the track num-
ber. In usual experimental conditions, the apparatus software allows the running of
the same effluent spraying program for several other chromatoplates.

The combination of the present method of detection with other detection sys-
tems such as on-line UV absorptiometry could improve the automation of the system.
However, our results indicate that simple on-line TLC detection in HSCCC is a
powerful and inexpensive method which avoid the tedious manual spotting of the
numerous eluted fractions and which affords useful information about both peak
purity and separation achievement.
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