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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 I.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 valve (Lobar Column Accessories, Merck, Darm- 
stadt, Germany) equipped with a lo-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 0.25 mm I.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 LKB Ultrorac 7000. The flow diagram of the complete 
system is presented in Fig. 1. 

Fig. 1. Top view of the on-line coupling of high-speed counter-current chromatography with thin-layer 
chromatography. I = 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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Fig. 2. HSCCC separation of madecassoside and asiaticoside from an extract of Crntella asiafica. Experi- 
mental conditions: column, 66 m x 2.6 mm I.D.; sample size, 400 mg; solvent system, chloroform- 
methanolk2-butanolkwater (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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