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Abstract

A new method to prepare saponin fractions from Ginseng whole extracts was developed. A separa-
tion procedure was establisherd using HP-20, a porous adsorption resin. After adsorption, fellowed by
elution with water and methanol, high yield and high content of Ginseng Total saponins (GTS) were
obtained. The recovery yields of GTS prepared by conventional methods such as n-butanol (BuOH)
method and sep-pak C18 cartridge method were compared with that by HP based method. Ginsenoside
content in GTS prepared by HP method was significantly higher than that by BuOH-method. In
addition, when HP method was used, GTS was separated completely into protopanaxadiol (PPD)- and
protopanaxatriol (PPT)-type saponins with high rapidity. Consequently HP-20 method was found to be
superior to BuOH method in the preparation of GTS, PPD and PPT fractions from Ginseng whole

extracts.

Key words : Ginseng total saponins(GTS), HP resin, Protopsnaxadiol(PPD), Protopanaxztriol(PPT),
Recovery yield.
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Name R? R? R®
Ginsenoside-Ral -O-Glc*-Gle -H -Glcs-Ara(p)-Xyl
Ginsenoside-Ra2 -O-Glc=-Glc -H -Glcs-Ara(f)-Xyl
Ginsenoside-Ra3 -O-Glc*-Glc -H -Glcs-Gle*-Xyl
Ginsenoside-Rb1 -O-Glc:-Glc -H -Glce-Gle
Ginsenoside-Rb2 -O-Glc=-Glc -H -Glce-Ara(p)
Ginsenoside-Rb3 -O-Glc*-Glc -H -Gles-Xyl
Ginsenoside-Rc -O-Glc*-Gle -H -Glct-Ara(f)
Ginsenoside-Rd -O-Glc=-Glc -H -Glc
Ginsenoside-Re -OH -O-Glc*-Rha -Glc
Ginsenoside-Rf -OH -O-Glc*-Glc -H
Ginsenoside-Rgl -OH -O-Glc -Glc
Ginsenoside-Rg2 -OH -O-Glc*-Rha -H
Ginsenoside-Rg3 -O-Glc*-Gle -H -H
Ginsenoside-Rh1 -OH -O-Glc -H
Ginsenoside-Rh2 -O-Glc -H -H

Fig. 1 Chemical structuers of ginseng saponins

Glc; B-D-glucopyranosyl, Xyl; B-D-xylopyranosyl, Ara(p); a-L-arabino-pyranosyl, Ara(f): a-L-arabinofuranosyl, Rha; a-L-rhamnopyranosyl
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Fig. 3  Comparison of HPLC profile of GTS obtained by BuOH method(a)
and HP method(b)

Table 1. Capability of HP resin to separate GTS from ginseng extract

Weight of GTS weight GTS weight Total weight of Recovery yield of
ginseng obtained in MeOH obtained in H,0 GTS obtained (mg) GTS (%)
extract (mg) phase (mg) phase (mg)
300 444 a 444 148
500 721 ad 721 144
800 106.9 81 1150 134
1200 146.2 16.9 163.1 122
1700 1844 40.7 2251 108
2200 199.7 811 28038 91

Table 2. Effect of elution rate on the isolation yield of GTS in HP method
Total weight of GTS
obtained (mg)

Elution rate (ml/min) Recovery yield of GTS (%)

05 70.7 141
10 715 143
15 704 141
20 723 145
25 70.6 141
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Fig. 4  Comparison of the recovery yields of ginsenosides obtained by
BuOH, HP and Sep-Pak Method

O0000O0TableDOOOOOHPOOODODOOOOOOO
oobDOo25m/min0D00000ODO0OOOOODOGTSODO
gboboboobooboobooboy20000boobobon
gobogoo
HPO OO OPPTL PPDL O O
HPOOOOOOODOOODOOOoOOPPTOPPDODOOODO
gooocersiooboooooosecogooooooon
gbooobogoboossgooooooosopnoogoooon
go0o0ob0O0ob0ob0o0oob0oboooobOobogssdesd
gbobooboboooboboopPTOOOOODOODOOO
grobobobooobooboobobopPDOOODOOO
gbobooooboobobOoooobobOobgsesimg
oodes0ODO0OO00OO00O0DOOONO21.3mgl PPTO 700
oboboboboooobod4semgPPDODODOODOODO
ooooobodHPODODDODOOOOOOOOODODODODOO
oboo0oooooo0ooooooogPPTOPPDODOO
gobogooooon

ooooooodpPoOOO
gboooooersoobooooboobobooon
gboobob0ousoHPO O 142000000000OGTS
gbobooboboobooboooobooooboboon
gobooboobobooobobooboooobooboobo
HPOOOOOOOOoOOooOoOOoooOooobooboobooo
OO000C0OrgOOOOOOODOOODOOOODOOOO
TLCOOOOOOoboooOooboooboooobooooo
gobooboobooboooboooobooooboooboobo

02070

Jong-Hwan Sung, Hee Jeong Chae and Eui Yong Kim

gboooboboobooboooobobooobooboon

o00OO0OOFrgOODOOOOOOODOOODOODOOO

gersuHPLCOODOOODOOODLOOOOOOODOOODOO
ooooobOO0odHPOOOOPPTOPPDODODOOOTLC

OFigOOOHPLCOOOOOODOOODOOODOODOOO

OOOPPTOOOPPDOOIDODOCORDIORb2ORcORIO OO
gobooopPDOOOPPTHOOOOReOODOODOOODO
gboooooobooboobooboodPODOO0DOO
PPTOPPDUOOODOODOOOLOODOODOHPODOO
PPTOPPDOOOOOOOODOODOOODOOOOODOOO
gboooboooboooboobodHPODOODOODOO
ooooboooboorPODOODOODOODOODOO
gooooooooobooboobobobbobboPPTOPPDO
cGrsinooubooboobbooboboo

GinsenosideJ [0 [0 0 [0

000000000000 DOOginsenosideD 0 O0ODOO
HPLCOOOOOODOOOOFig. 400000HPODOODO Sep-
PakD OO OGTSOOOOOOOOOOOOODOOOOOO
O00ooooeTsOUoooOooouonooonOsep-Pakd OO
O000o0oo0oDOoOoO0oO0o0ooOoOoooosssDss7OOOn
gl D 00O O0O0OD0ODHPOOOSS8O 106500 0099800
Oo0o0o0o0O00o0ooOoOoOoogooHPOODOOGTSOO
oo00o0o0o0o0o00o0o0oU0oo0oooooooooDooooo
ooooooooOoOoooooooooooooooooo
oo0o0o0ooO0o0oooUoOoooooooooooooooo
ooooooo

HPO O OO
gobooooboobooobobooooboooooboo
gboobobooobooboooobobooobooboon
gbooobooboobooooobooboersboboooogn
ooboobooobo480bobooobobobooobogrP
gbooboboobooooboobobooboboooban
oHPOOODOOODOODOOODOOODOOODbOOOOODn
obooobooboboooboboooooboooooboon
gbooobobooboooboooboboooobooobogan
gboooboobobooobooooobooboooobooboon
obooboobooboboboobooboobooboobon
gbooobobooboobooooboobooboboon
goboooboobooooo

oooo
gobooboobobooobooboobooogoeTrsbodg



gboboobobooboboooobooooboobooon
gbobooboboooboobooooboobooobooboon
OOOOODIAION HP20OD O D OOOoOOoOooOOooooOo
oooogooooobooobobosoooboooooooooo
gboboobobooobobooersboboooogooboon
OO0DO0O01omOOOHPOOOOODOOS00MmgOOOODO
oooobooooooobbooooooersiooooooon
gbobooboboooobooboooobooooboboon
gooobobooobogooesboboooooboOobooon
PPTOOOUOODOOOOOODOOOOODOOOOPPD
gbooobobooooboobooooboooobooboon
oHPOOODOOOOODOOOOODOODOOOOOOD
gooooooeTrsoooOgpPpTOPPDOODDOOOOODO
gbooobobooobooboooobooooboobooon
goboobooooobboooobboooobboooon
gbobooboboooboboooboobooooboooon
goboog

aooo

0 OS. Shibata, O. Tanaka, J. Shoji and H. Saito, Economic
and Medicinal Plant Research, Academic Press, London
1985 pp 217

02080

Chromatography, Vol.21 No.3(2000)

0 OS. Shibata, O. Tanaka, T. Ando, M. Sado, S. Tsushima
and T. Osawa, Chem. Rharm. Bull,, 17 (1966) 595-600
00000, 00000, 0o0o00,0000,000,000,
000,00000, 26 (1995) 360-367

00000, 00000,000,000,0000,0000,
000,00000, 28 (1997) 3541

O 0OH. Hasegawa, J. H. Sung, S. Matsumiya, and M.
Uchiyama, Planta Medica, 62 (1996) 453-457

O0OB. H. Lee, S. J. Lee, J. H. Hui, S. Y. Lee, J. H. SungJ. D.
Huh and C. K. Moon, Planta Medica, 64 (1998) 500-503

O OH. Hasegawa, J. H. Sung and J. D. Huh, Arch. Pharm.
Res, 20 (1997) 539-544

00T, Kaku, T. Miyata, T. Uruno, I. Saco and A. Kinoshita,
Arzneim. Forsch,, 25 (1978) 539-547

000000, 0000,0000,00000, 25(1971) 28-32

000000, 0000,0000,0000, 82 (1962) 1634-
1638

110H. Hasegawa, S. Mastumiya, M. Murakami, T.
Kurokawa, R. Kasali, S. Ishibashi and K. Yamasaki, Planta
Medica, 60 (1994) 153-156

1200000, 0000,0000, 00004, Pharm. Tech.
Japan, 2 (1986) 475-481

130 H. Kanazawa, Y, Nagata, Y. Mastushima, M. Tomoda
and N. Takai, Chromatographia, 24 (1987) 517-519



