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Metabolism of Ginseng Saponins by Human
Intestinal Bacteria (Part II)

Jong-Hwan Sung,* Hideo Hasegawa,' Joo-Young Ha, Se-Ho Park,
Satoshi Matumiya,' Masamori Uchiyama' and Jae-Doo Huh

Central Research Institute, IL-HWA Co., Lid., Kuri 471-030, Korea; and
Itto Inst. of Life Sci. Res., Happy World Inc., Fuchu 183, Tokyo, Japan

* Abstract - Following ginsenoside-Rbi-hydrolyzing assay. strictly anaerobic bacteria were
isolated from human feces and identified as Prevotella oris. The bacteria hydrolyzed ginseno-
side Rbl and Rd to 20-O-B-D-glucopyranosyl-20(S)-protopanaxadiol (1), ginsenoside Rb2 to
20-O-(a-L-arabinopyranosyl (1— 6)-B-D-glucopyranosyl)-20(S)-protopanaxadiol (II) and gin-
senoside Re to 20-O-(o-L-arabinofuranosyl (1 — 6)-B-D-glucopyranosyll-20{S)-protopanaxadiol
(I like fecal microflora. but did not attack ginsenoside Re nor Rgl(Protopanaxatriol-type).
Pharmacokinetic studies of ginseng saponins was also performed using specific pathogen
free rats and demonstrated that the intestinal bacterial metabolites HII, 20(S)-protopan-
axatriol{lV) and 20(S)-protopanaxadiol(V) were absorbed from the infestines to blood(0.4-5.1
pg/ml) after oral administration with total saponin(1 g/kg/day).
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AHM R - Total saponin(TS), Ginsenoside-
Rb1(Rb1), -Rb2(Rb2), -Re(Re), -Rd(Rd), -Re
(Re), -Rgl(Rgl), -F1(F1), -F2(F2) 2 olg9 %
WAl AR [-VE dEoM g wyer
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Azttt drimidedls DIA 7] Pack(AHaF
5 &4at7ks 2AA) 2 Box(DIA- IATRON) & A
|stg o,

AHEE - A Fo] 360~370 g2 specified-pa-
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Fig. 1. TLC profile of metabolic. modes of ginse-

nosides (right side of each ginsenoside) by one
of the isolates.
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Table L. Characterstics of the isolate from human
feces

Characteristics
Products from PYFG*

Isolate P. oris P. buccae

Slap SA SA
- (pibiv) {fprvifuibb)

Growth in 20% bile - - -
Pigment production

on bood agar + - -
Esculin hydrolyzed - + +
Indole produce - : -
Nitrate reduced - -

Gelatin digested \% +.w

Acid produced from: +
Amygdalin + + - +.-
Arabinose + + - +
Cellobiose - + w +
Esculin + + - v
Fructose + + +
Glucose + + +
Glycogen - + - + -
Inositol - - -
Inulin + + + -
Lactose + + +
Maltose - +
Mannitol + - -
Mannose + + +
Melibiose + + - +
Raffinose - + +
Rhamnose + + - v
Ribose W v v
Salicin - + .- +.-
Sorbitol + - -w
Starch + + +
Sucrose - + +
Trehalose + - -
Xylose - + +

Gas formation - -

Symbols: + positive reaction or (sugas) pH
below 5.5 -, negative reaction or (sugas) pH 5.7
or above: w, week reaction or (sugas) pH 5.5 to
5.7: v. variable reactions: where two reactions
are given. the first is the more common. *Prod-
ucts from PYFG broth cultures: Capital letters
indicate an average (from multiple cultures) of )
1 meq of acid (100 ml)” broth: small letters. 1
meq (100 ml)". A. acetic: B, butyric: F. formic:
Fu, fumaric: iB, isobutyric: iV, isovaleric: L. lac-
tic: P, propionic: S. succinic. Products in paren-
theses ( ) may or may not be detected.
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Table [9] Y3}sHA A @A RN Bsupel o],
20%9) ©&E TR/3 PYFG Hix|ollM A8o] o)
H3n, MAE PR getis o2 Hol gl
gt @37} 19903l Prevotellati o2 ARFH B,
melaninogenicus-B. oralis 15°) $3le A&
g Uh P o] FRE BESHS YT QB
BAsEe gl E30)A Q43 Datast vl
# 8w} o] #3& Prevotella oris\y Prevo-
tella buccaesr "% FAG A& B4 9ot

Table [[o UEHd viejzdo] Qe #F9 4T
4 28 A3}, 20700 ol2E FEa AHqH B3
f-N-acetylglucosaminidase®t o-fucosidase
activities 35N EFETFQ Prevotella oris
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JCM 85407} 233 §AME FeE Jepgdoz A,
@al s #57} Prevotella orisd& 4 4 Jqoh?
Prevotella oris®k Prevotella buccaes ¥¥HA]
75 10°/g3 52 vehle 9 AU gEo s
wetad GujellA PPDAl Abxdo] 24zhe) dialiHE
[ 1, o2 A= A& F2 Prevotella oris)
71903 Ao 2 Yzbd

HLHSER - SPF ratel TSS ATSodstn A
A3 A8 E HPLCE §4& 23 AcOEt 454
oA PPDS} PPT7F BEHAU R, CHCl,-MeOH-H,
O&&dA [ 1T, Il 59 trHIE] FEHU}

Table. NelA % Zo] Rb1(17.6%). Rb2(14.6
%), Re(18.9%), Rd(7.9%). Re(8.7%). Rgl(3.0
%)E #Hstisde TS g/kg/day) g BT+5

Table II. Enzyme activities of the isolate from human feces

Enzyme activity

[solate

P oris JCM 8540 P buccae

Nitrate reduction

Indol production
B-N-Acetylglucosaminidase
Alanine arylamidase
Alkaline phosphatase
a-Arabinosidase

Arginine arylamidase
Arginine dehydrolase
a-Fucosidase
a-Galactosidase
B-Galactosidase
B-Galactosidase~6-phosphate
o-Glucosidase
B-Glucosidase
B~Glucuronidase

Glutamic acid dacarboxylase
Glutamyl! glutamic arylamidase
Glycine arylamidase
Histidine arylamidase
Leucine arylamidase
Leucyl-glycine arylamidase
Phenylalanine arylamidase
Proline arylamidase
Pyroglutamic acid arylamidase
Serine arylamidase
Tyrosine arylamidase
Urease

Mannose acidification
Raffinose acidification

{

o+ o+ F
o4 4+ +
+ + +

o+ o+ o+
I
+

+ o+
P+
+

+.-
+-

Symbols: +, positive reaction: ~; negative reaction: where two reaction are given. the first is the
more common. Tested by using the API 32A system. Data of P.buccae are cited from the menual en-

closed in the APl 32A system kit.
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Table IIL. Ginseng metabolic triterpenoids detected in urine and serum of SPF rats
Rb2 Re Rd C-K CY Me PPT PPD
Blood (kg/ml)
6 hr ND ND ND 0.9 0.5 0.8 0.4 ND
1hr ND ND ND 5.1 15 ND 0.7 06
Urine (ng/ml)
0-24 hr 8.0 9.0 7.4 3.8 2.2 3.0 ND ND
24-48 hr ND ND ND 3.7 3.0 ND ND ND

The amount of ginseng saponins and metabolic triterpenoids in urine and serum after the oral ad-
ministration of total saponin was determined by the HPLC method. Total saponin contatined Rb1(17.
6%). Rb2(14.6%). Rc(18.9%). Rd(7.9%). Re(8.7%) and Rgl(3.0%). ND. Not detected.
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Fig. 2. Main metabolic path way of protopanaxadio-type saponins in vitro and in vivo.
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