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Preparative Isolation of Ginseng Saponin from Panax ginseng Root
Using High-speed Countercurrent Chromatography

Chang-Ho Lee* and Boo-Yong Lee

Korea Food Research Institute

Ginseng saponin was isolated from Panax ginseng root using high-speed countercurrent chromatography
(HSCCC). Preliminary studies were performed to optimize physical properties of two-phase solvent system and
operating parameters including rotation speed of column, elution mode of mobile phase, and flow rate. Two-
phase solvent system for isolation of ginseng saponins was composed of chloroform, water, and methanol as
blending solvent. Chloroform-aqueous methanol (4 : 6) systems with various concentration of methanol in water
were evaluated for retention of stationary phase in column. Retention of stationary phase decreased with
increasing flow rate in tail-to-head elution mode using upper phase as mobile phase and head-to-tail elution
mode using lower phase as mobile phase. Latter mode produced high retention at flow rate of 5 mL/min.
Optimum conditions for isolation of saponin were chloroform/methanol/water (40/39/21) solvent system; mobile
phase, of lower organic layer, flow rate, of 5 mL/min, head to tail elution mode, rotation speed, of 800 rpm, and
sample injection, of 200 pL.. Recovery yield of ginseng saponin from Panax ginseng root extract by HSCCC was

63.6%, and the purity of HSCCC fractions was verified by TLC.
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HSCCC system

B A8 ARg-3 HSCCC systeme #4191 preparative CCC
(Model: CCC-1000, Pharma-Tech Research Corp. USA), piston
pump(Gilson 305, 306, France), UV/VIS detector(Gilson 118,
France), fraction collector(Gilson FC204, France), integrator(SP4600,
Spectra-Physics, USAYE AFS-3191.01 245 2712 Table 13} Zth.
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HSCCCE E3dlao] ¥al€ 4 saponin £ & &<l

Table 1. Operation conditions of hlgh-speed countercurrent
chromatograph (HSCCC) -

CCC-1000:(Pharma-Tech

Apparatus: Research Corp. USA)’
Column: ID 1.6 mm PTFE tube
Column volumn; 325 mL

Column rotation speed: 800 rpm

Flow rate: 5 mL/min

Injection: 200 uL

Mobile phase: Lower phase

Elution mode: Head to tail
Detection: UV detector 254 nm

Ginseng saponin HSCCC fraction
!
Vacuum concentration
Dilution with 2 mL of methanol
i

Mixing with 0.3 mL of vanillin-alcohol
solution and 4 mL of 72% H,S0,
!

Reaction for 10 min at 60°C water bath

i
Absorbance at 545 nm

Fig. 1. Determination of ginseng saponin in HSCCC fractions.
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Table 2. Retention of stationary phase in column with various flow rate of mobile phase at 800 rpm of column rotation speed

Mobile phase %Methanol” Interfacial ten- Flow rate (mL/min)
(Elution mode) ¢ sion (dynes/cm) 05 1.0 20 3.0 50
10 25.1 87 82 82 80 75
20 18.6 86 32 32 79 74
Lower phase 30 17.6 87 85 83 80 75
H-T)? 40 14.6 88 86 83 81 78
50 9.9 88 83 83 81 76
60 7.0 88 86 82 80 75
10 25.1 95 89 75 0 0
20 18.6 94 0 0 0 0
Upper phase 30 17.6 94 92 0 0 0
(T—H 40 14.6 93 91 87 83 0
50 9.9 92 89 86 79 0
60 7.0 91 88 86 82 0
"% methanol in water for chloroform/aqueous methanol (4:6) system.
YHead to tail direction.
9Tail to head direction.
2.5 i 1 Em| ,' v :
b
z 2 e b
0 S :
0 oo ! i
& 15 - P
Q 8 | ;
8 c p 1 !
s 1 5 ¥ L
=3 ] H i
£ < fl i
@ i i
& 05 i P
N }3 e {;"} A s e
0
10 20 30 40 50 60 70 20 N 40 50

% Methanol in water for
chloroform/aq.methanol 4:6 system

Fig. 2. Changes in partition coefficients of ginseng extract with
the increase of methanol concentration in the solvent system.
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Fig. 3. Countercurrent chromatogram of ginseng saponin from
Panax ginseng root using HSCCC.
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Table 3. Amounts of total saponin in HSCCC fractions (14g/200 mg)
Fraction No.
1 I I v Ginseng extract
Total saponin 297.5+15.15" 150.6+18.30 31.0£30 71.6+6.37 865.5+£25.72
VAverage = SD
Chem. 21: 500-504 (1949)
Gensenoside Rg; - " 2.Craig LC, Hausman W, Ahrens EH, Harfenist EJ. Automatic
countercurrent  distribution equipment. Anal. Chem. 23: 1236-
1244 (1951)
Gensenoside Rd, Re — " ) . 3. Mandava NB, Ito Y, Conway WD. Part one, Countercurrent chro-
ide R. - matography: Historical development and early instrumentation.
Gensenoside Re Am. Lab, 14: 62-78 (1982)
Gensenoside Rb; ~ — f 4. Mandava NB, Ito Y, Conway WD. Part two, Countercurrent chro-
matography: Recent instrumentation and application. Am. Lab.
s E | m 14: 48-57 (1982)

Fig. 4. TLC chromatogram of HSCCC fractions of ginseng
extract (S: standard, E: ginseng extract, I: fraction I, IIL
fraction III).
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