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Abstract : This study was carried to establish a new efficient method for the preparation of edible
crude ginseng saponin. The conventional butanol extraction and resin adsorption methods were com-
pared for the contents of total crude ginseng saponin and major ginsenosides. Seventy percent
methanol extract was applied to Diaion HP-20 column and the resin was washed with H.O and eluted
with absolute methanol. The methanol eluate was dried iz vacuo and analyzed for its ginsenosides. Use
of ethanol instead of methanol to make edible crude ginseng saponin gave a similar result. Butanol ex-
traction was performed by the conventional method. The final aqueous layer from butanol extraction
was passed through Diaion HP-20 column followed by elution with methanol and Diaion HP-20 passed
fraction was extracted with butanol to recover remaining components, respectively, in order to de-
termine saponin loss. Ginsenosides were qualitatively and quantitatively monitored by TLC and HPLC,
respectively. Loss of ginsenosides was higher in butanol extraction method than in Diaion HP-20 ad-
sorption method. In addition, saponin fractions prepared by Diaion HP-20 adsorption method showed
higher content of each ginsenoside, showing 8.2% higher purity than that of butanol extracted fraction.
From these results, we propose the resin adsorption method as a new efficient measure for the pre-
paration of crude ginseng saponin, which is edible by using spirit instead of methanol.

Key words : Crude ginseng saponin, ginsenoside content, improved method, Diaion HP-20, butanol
extraction.
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Fig. 1. Schematic representation for the cross-checking
of crude ginseng saponin preparation methods.
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Table 1. Contents of crude ginseng saponin prepared by butanol extraction and Diaion HP-20 adsorption

(Unit : dry weight basis %)

BuOH Extraction

"Diaion HP-20 Adsorption

Ginseng species ) \ . ;
"o BuOH layer” Ao Adsorbate.” g EE )

Korean red ginseng 6.90 0.52 5.21 0.17
Korean white ginseng 5.30 0.48 515 0.22
Chinese red ginseng 7.10 0.58 6.12 0.11
Chinese white ginseng 6.89 0.40 5.13 0.15
American ginseng 9.56 0.48 8.31 0.20
Canadian ginseng 7.94 0.56 6.86 0.22

" BuOH layer and Diaion HP-20 adsorbed fractlon indicate crude saponin.

*"H,0 layer was subjected to Diaion HP-

20 column and eluated with 100% MeOH. ” Pass fraction was extracted with n-BuOH.
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Fig. 2. TLC profiles of crude ginseng saponins pre-

pared by BuOH extraction & Diaion HP-20
adsorption methods. A! prepared by hbutanol
extraction, B: by Diaion HP-20 adsorption.
Mobile phase : CHCl,/MeOH/H,O (65 : 35 : 10,
v/v, lower phase). ST: ginsenoside standard,
Lanes 1: Korean red ginseng, 2! Korean
white ginseng, 3: Chinese red ginseng, 4:
Chinese white ginseng, 5! American ginseng,
6: Canadian ginseng.
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Fig. 3. TLC profiles of aqueous layer of BuOH ex-
traction and Diaion HP-20 pass fractions. A:
Aqueous layer of butanol extraction har-
vested by Diaion HP-20 adsorption, B: Diaion
HP-20 pass fraction harvested by BuOH ex-
traction. Mobile phase: CHCL/MeOH/H,0 (65
:35:10, v/v, lower phase). ST: ginsenoside
standard, Lanes 1: Korean red ginseng, 2:
Korean white ginseng, 3: Chinese red gin-
seng, 4° Chinese white ginseng, 5! American
ginseng, 6: Canadian ginseng.
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Fig. 4. TLC profiles of edible crude ginseng saponin.
ST: ginsenoside standard, Lanes 1: Diaion HP-
20 absorbate eluted with 25% spirit, 2! with
absolute spirit.
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Fig. 5. HPLC Profiles of crude ginseng saponins pre-
pared by different methods. HPLC Conditions :
RI detector, Lichrosorb-NH, column (4.6 %250
mm), CH.CN/HLO/BuOH (80:20:10, v/v),
chart A-1: butanol extracted, A-2: aqueous lay-
er of hutanol extraction harvested by Diaion
HP-20 adsorption, B-1: Diaion HP-20 adsorbate,
B-2: Diaion HP-20 pass fraction harvested by
butanol extraction.

Table 2. Ginsenoside contents of crude saponin fractions

sorption methods
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Table 3. The degrees of purity in crude saponin frac-

tions prepared by different methods
Purity (%)"

Ginseng specics BuOH Diaion HP-20
Extraction Adsorhate
Korean red ginseng 20.4 28.8
Korean white ginseng 25.3 27.0
Chinese red ginseng 23.2 29.2
Chinese white ginseng 19.2 27.1
American ginseng 25.9 42.6
Canadian ginseng 28.0 36.4

Yo . . . .
" The purity was ratio percent of total ginsenoside
contents to crude saponin contents.

prepared by butanol extraction and Diaion HP-20 ad-
(Unit : dry weight basis %)

N , R, Rf Re Rd Re Rb, Rb, Total
ANSENg SPECies v p» A B A B A B A B A B A B A B
Korean red ginseng ~ 0.22" 0.25 0.16 0.15 0.17 0.18 0.05 0.06 0.20 0.22 0.26 0.25 0.35 0.39 1.41 1.50
Korean white ginseng  0.22  0.27 0.10 0.11 0.20 0.14 0.11 0.15 0.22 0.21 0.13 0.15 0.36 0.36 1.34 1.39
Chinese red ginseng ~ 0.23 0.26 0.18 0.18 0.26 0.26 0.10 0.16 0.22 0.26 0.25 0.25 0.41 0.42 1.65 1.79
Chinese white ginseng 0.19 0.21 0.12 0.12 0.18 0.20 0.13 0.14 0.19 0.17 0.15 0.18 0.36 0.37 1.32 1.39
American ginseng 0.12 016 - 0.62 0.75 0.22 0.27 0.18 0.17 0.05 0.07 1.29 212 2.48 354
Canadian ginseng 011 013 - - 057 0.68 019 022 0.16 0.12 0.03 0.04 1.16 1.31 2.22 2.50

" hutanol extraction method, *

"' Diaion HP-20 adsorption method, °

? Values were means of three experiments
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