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microbial transformation in oral administration of ginseng. IH901 shows various biological activities, including anti-tumor,

anti-inflammatory, anti-diabetic, and anti-aging. In recent years, great effort has been made to prepare IH901 by microbial

and enzymatic transformation in a large scale. In this paper, we reviewed the biotransformation pathways both in vivo and

in vitro and bioactive properties of rare ginsenoside IH901.
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Fig. 1 Chemical structure of IH901"!.
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Fig. 2 Chemical structure of Ginsenoside’.
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Table 1 Ginsenoside and the chemical structure of its intestinal metabolites
Ginsenoside R, R,
Rb, 0-Glc*'Gle 0-Glc’-'Gle
Rb, 0-Glc*-'Gle 0-Glc®-'Arap
20-S-Protopanaxadiol
Re 0-Glc*-'Gle 0-Glc®-'Arap
Rd 0-Glc*-'Gle 0-Gle
Rd (M10) 0-Glc*-'Gle 0-Glc
Gp-XVII (M9) 0-Glc 0-Glcb-'Gle
Mb (M7) 0-Glc O-Glcb-'Araf
M6 0-Gle 0-Glc®-'Arap
Gp-LXXV (M13) OH 0-Glcb-'Gle
The intestinal metabolites of
20-S-Protopanaxadiol F, (M5) 0-Gle 0-Gle
Mc (M3) OH 0-Glc®-'Araf
CY (M2) OH 0-Glc®-'Arap
IH901 (CK, M1) OH 0O-Glc
PPD (M12) OH OH
Re O-Glc*-'Rha 0-Gle
20-S-Protopanaxatriol
Rg O-Glc 0O-Gle
Rh; (M8) O-Glc OH
The intestinal metabolites of
20-S-Protopanaxatriol Fy (MLD) OH 6
PPT (M4) OH OH

Glc: B-D-glucose; Arap: a-L-arabinose (pyranose); Araf: a-L-arabinose; Rha: a-L-rhamnose
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Fig. 3 Biotransformation in vivo of rare ginsenoside TH901 """,
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Fig. 4 Spec1flc metabolic pathway of ginsenoside TH901 by human intestinal bacteria!'®. First, the glycosidic bond of
Rb,, Rb,, Rc at C-20 site are broken, lose one glucose to form Rd; then the glycosidic bond of Rd is broken at C-3 site,
loses one glucose to form F,; in the end, the glycosidic bond of F, is broken at C-3 site, loses one glucose to form TH901.
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Fig. 5 Transform pathway of Rb; (A) and Rc (B)by Fusarium sacchari®®. —> major transform pathway; ---» minor

transform pathway.
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TH901 A HETE O sl e e B T AE AR P A PR €
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il BEL7402 4L, il diig S —4
I3 Hr & I8 THO01 /E ] BEL7402 4if)5 3L T K
T AN, R R VR F A S A
T A 41 2 7 FH 5 1 B 40 B3R BE . THOO1 7E 14
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PO THOO1 RS A 8 240 B % 2 40 A FE S0 B
WE L DT P 0 M g 5 THOO01 Sl b P21
(Cyclin-CDK & & a4l & 1), #1l Cyclin D
CDK4 F Cyclin E Y7k, 5% INK Flf% 5 K+
P21 WiEfL, ISR U937G1 HIRHMERT,
32 mAEM

Shin 4505z FH WS me i 75 S 018 /N BV 48
JERIRFSE T THOO1 Mt RIGHE . S5R A B,
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3h, &HZES 20 uL) IIHIZEE T 84%,
[l THO01 AYHNHIRAIAR] T 76%, /st
BUFIIBL R, Lee 257 1%F THOO1 ML 435 1k
BUHIEEAT TERARRSE, MATTEL 12-0-2 - PUkemt
h-13-BEMRNE (TPA) WS idar /MBI &
KA, WFSE T THO01 XF 2 FhEE FH F B B FE I
SCE R I, TH901 R T ERK Ml Akt & HFR
ik, MTRHWT T NF-xB (936 ¥, [RIEHHH T TPA
T cox-2 FEPIEY) AP-1 B9IGYE, &
il cox-2 BYFRIA, FF H TH901 HEA R ] TPA i
T4 PGE2 (RS E E2), AR BE R
IR, MTTIS B T Bt 9 R il Fifr e 436 A= %) B 14 o
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%, T THO01 BRI IIE S RE A 50 il 1A« Xie
SO ob/ob B (ELAT RIS . TR A2 35 |
NEFEEERRAE, 5K 2 BUBEIRIG R AL HR
JE s FEST 100~200 mg/kg 5% MR 150~300 mg/kg
AZ BT 12d. Z50-FW, 2 NS B8 10
/N BRI OB e 0T FR A B B R R, FSE SR, 2
RUBE DR PR E B ABMERY IR TS, T SAPK
(Stress-activated protein  kinase)/JNK  (c-Jun
N-terminal kinase) JE#EHT-M977 k. Kim %50
KFL, THOO1 i i 45 SAPK/INK 76 Ak A 4 i
PERIR RS D AR T, R B BUE R
FIVERT . A T HIFSE THOO1 Uk IR s (Ve AL B
Yoon Z5E#2 85 T THOO1 H1 — H SUNKIIA 7R,
[ e T THOO1 b fdt FH N5 — HOBUNTER
FNATYRCH:, R THOO1 f e i 45 v JBE 1% 40 iy
HIT-T15 HE i 25450 Wh K -l B AR ks, HAE
BT e ZBEWT T ATP fUS KTliE . Ak,
THO01 5 — F RUNR A 36 FH bb 3 sy fiff FH o g ¢
EFEAR MBI Be A SR S R 2 M4 .
34 mEEMIRSIELCH
ARSI, SR AR RS T A Ak S 1Y)
AR, RENIMFEZEER CREETGYL . M
Bk mifeaE) LEEM SR, EYRR
(Hyaluronic acid, HA) 17 5 FUB R A QI A A
Rk A A BRI AR AL, BT D B ik
BT, (R W, S . 4k B |
Bij 1k 52, FELRIR I RIS SO R4 325 B I i i
HER) , Kim 2595 91 THOO1 B8 M3t iz ik i 28 3200k
O, MATEAAHIZE AR 2 40 HaCaT 4HfIAEH
BERIBRFFY , FEFERZKSF-IF5E THOO 1 X 1k 4% 17 ik 2
TREIMLE, & PR 2 THOO1 VRS, & W iR
AU 2 (HAS2) LA fh e A b o B B ik
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YIRS, THO01 AT i 34 Jin 35 je AL 58 4R L
T HA S i, REJEEW BRI, JREeH
THO01 FJ LAFELE 7 fik HH B T4 80 S A IS
Tohda ZEULL B-TEKyRE 2R (175 1O 7 24 M i
(Alzheimer’s disease, AD) /]NEURAIHFFE THOO1
SHCAZI G B E AR, 2558 R THOO01 BEWT i
ik v G iz 2 AR [l g v ot 48 22 2 11 NF-H il
MR, PEHERI AR, R Sl 22 A
ZE RS ik, TR AD JH 1 IC 1 R
3.5 HEWEMSE

IH901 HAT—7E Pl zhak. Choo %)
WFoE M, THOO1 i & B Pg Btk 11 i3 4
RBL-2H3 BEHGEHYIBT B-2 Ak ORI HE Y AE
G PUT S O H TR A 22 155 MR
P R A 2 L o 30 2 P 1 3 44 B € H TR —
45 1%, i H A AR/ (EC50>0.2 mmol/L).
ICR /MUY B 8l B Jik e iR i S 30 s, THO01
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HmR 6.5 £, Wik THAH M2 A =T .
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(N-F B0 F AR e R 4 5 7 AR I R 5
W) s & Bz AR PR 2 A AR THOO 1 REVE IR I
MM THO01 BATHLEEFEAEM . 54, TH901
WHEAE—ERRE ORI FNE . Lee 21 7E (RS 5L
g &3, THOO1 REA R R sl i B T 3%
A LS (TBHP) 55089 HepG2 4 M i 1 iE
Mo MZEAR P SEES v, ff THOOT 171 A JiE i i 45
SR GRS /N B P 1) 1L 375 P R e 24 (ALLT)
KA AWM (AST) &, 4551 1H901
ARAMH TBHP 7555 & B2 o ALT F1 AST
g, W] IH901 BA —E MR IFRsCR
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RO FALIE, SRR SR Ak S0 52 1) 5
PN FER NG AR ST D7 T, FATHEDIER Rb, 45,
oAt — R B I REAS [ R B Akl THO01, {H
AR R AL A RRIRAWTSE . B 41,
ENEES PN IENEPN e PN N A7)
WHRAZR, HIHBERARMA O RAS G
AR, nT NS R A F AR S
JE R 22 S A . FERAME YA T T, A
i F IR e NS A A D A T B
R, R TS A KL = P RE TR & 4 1Y)
i, BRI RERE L NS B T & A
WA S B M ED AL — A EE Dy, A
S O A e A SR =L N A T T
ARSI o 534l H i A SR =L
VE R JEORIIEAT AL, T = B AN St i HOR AT
B, PR SR AL R R R AT AR H IR
A, AL E O AR S R
T T AS” RN NIRRT RSN AL,
IO LSRR, ARV, B
R EE R E(E A5 5 R A 1 E A I E 75
IRARFFE, R4 THOO1 ZEHTMR . Pide . Bl
WP L FE L2 IR T RN, HH
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