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Abstract: The total ginsenoside extract of Panax quinquefolium was hydrolyzed by B-glycosidase. HPLC analysis indica-

ted that ginsenosides Rb, ,Rd,Rc and Rb, were completely hydrolyzed. Seven ginsenosides were isolated from the hydrol-

ysate,and identified as ginsenoside compound K (1), ginsenoside Mc (2) , ginsenoside Rg, (3) , ginsenoside Rg, (4),

ginsenoside Re (5) ,ginsenoside F, (6) and pseudo-ginsenoside F,, (7) , respectively. The protopanaxdiol-type ginsen-

osides in the total ginsenoside extract of P. quinquefolium were converted into ginsenoside compound K and ginsenoside

Mc by the B-glycosidase.
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ANZ B compound K HYEYIE MEHA ZHL AL il
PERMERTEAE 45 k0, B A A 9 2 7 40 (R L i
FLESMERE Y. HATH & AS B com-
pound K 17535 22 K FIWUAE W) A ek P Ak 35 o )
JHIMGE 7R i 6 N2 2 compound K HA S 2% F
T ERVE T AR = T2l SR

RO ¥
OH L

Rby: Ry=Gle(2-1)Gle, Ry=Gle(6-1)Glc
Rby: Ry=Glc(2-1)Glc, R,=Glc(6-1)Ara(pyr)
Re: Ry=Glc(2-1)Gle, Ry=Glc(6-1)Ara(fur)
Rd: Ry=Glc(2-1)Gle, R,=Glc

compound K: Ry=H, Ry=Glc
Mc: R;=H, Ry=Glc(6-1)Ara(fur)

Bl FEASBREEHLEH
Fig. 1 Chemical structures of protopanaxdiol-type ginsenosides

Gle :B-D-glucopyranosyl ; Ara( pyr) : a-L-arabinopyranosyl ; Ara ( fur)

a-L-arabinofuranosyl

T H A RTINS B AT Rb, A
NS RBAF compound K [¥) g-HETFEE, N T % B-
B e S A A R A S R = A NS
B compound K, SEEG R F AN 2 —RE A B B i
ETOES SRS T TS BB &%
BB i 0 A AL 7K e 0 1 A AL s, R g oA ik —
ARV S BB TSR F NS B com-
pound K B 5¢ FLAiff

1 RS

1.1 {UB5RH

Bruker Avance 400 MHz Y42 4 754 5 Ag-
ilent 6520 LC/MS JERE(Y ; 12 Le-20A 5 340 AH 2
A, AR EMTRERE (60 ~100 H ) FIH 2 2 M1 ik AR
H(H B b TABRAR]) s RP-C18 SUAHZE AT K}
H1 RP-C18 & 80 2 Mk (Merck 28 7)) 5 L K 43
i, AR 38 R e B 2l PU S B R T ) R R
MR AR A R A . AR i A S AT Rb,
(it 20110526 ) \Rb, (it 20120311 ) \Re (it =
20120617 ) F1 Rd ($t2 20120621 ) 14 [ 5249 J= 64k
YR A R A,
1.2 PEgls&

¥ B-HETT T LacS 2848 #R PP 5] LB #5355 5L h
(% 100 mmol/L £IPEZ) , it 1% ,37 °C 280

rpm $EPRIGFE 12 h 57 453 600 mL 57
FAEHE (5 100 mmol/L RIBE R ) , A it 1% ,
30 °C 280 rpm FERHEFE 21 h, EEFEW 10000 rpm B
> 10 min, YLFE NI A 60 mL Mce 2% v i 8 £ (0. 2
mol/L MR A —4NA1 0. 1 mol/L #1742 ,pH =5.5),
AP A0 M J5 12000 rpm #5010 min, B E IR T
60 C/K¥AEH#HHE 10 min J5 F-YK 12000 rpm 2.0 10
min, F I EN B-REE B o
1.3 Bk R R

2560 mL BHEMAZ] 75 mL & 7.5 g PiES A
R Me 2o K IE R 70 °C RN 3o 7% il
ALK R 5845 (19 h) ™7
1.4 5BERK

135 mL 7K At S 07 i AR BRI T R AR B =K,
B IO, Wl e A T4 SR T RE IR 26, =
At B EA TR BE VR, 4308 HAER 43 (Fr 1~ Fr
V) o &4 RP-C18 A3 2 M, R F Bk HE4T
FREEVEAifb S LB, Fr 153 1.3 ¢ 4 50% ~
80% M BEK A B2 VR 404k 15 2 k54 1(0. 807 g) ;
Fr 11343 0.2 g F 50% ~60% H BEK A6 B 1 i 45 2]
A4 6(0.049 g) s Fr I #430.6 g 22 60% ~75%
H KB FE DR 24L& 40 2(0. 311 ) s Fr IV #343
0.58 g FH120% ~75% M BE/K b6 EE Ve 24k &9 3
(0.152 g) \7(0.070 g) #14(0.046 g), Fr V {4
1.036 g JH 10% ~50% H /K b6 B VR AS 2146 5 4
5(0.481 g) .
1.5 HPLC #&3n

VOIS ST S HIK g~ 0) HPLC ke S
5 SCHRAY IR Bk A B P PEEES AR
KA =PI AL 3 mg/mL, HPLC Z5#F40°F : A3
¥ : Waters symmetry C,q {4545 (4. 6 x 250 mm, 5
pum) s SN : S (A) FK (B) 5 — 0 /& e Bk vk
J5i:0 ~2.5 min,20% A;2.5 ~5 min,20% ~25% A;
5~10 min,25% A;10 ~30 min,25% ~40% A;30 ~
45 min,40% ~70% A;45 ~60 min,70% A ;i %
0.7 mL/min; ¥ I 4 : 203 nm; #3335 C; #EAE
17:10 pL,

2 ZEREHH

2.1 EFSKBEEHHAESZHF

TS B-FE AT MR AL B R A IS K AR Y
B AR RN S R B AT AR NS AT com-
pound K fURCR VTS B B & B-FEH 1k
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Fig. 2 HPLC chromatograms of total ginsenoside extract of P. quinquefolium before (A) and after ( B) hydrolysis as well as ginsen-

oside compound K standard (C)

1: AZF compound K( ginsenoside compound K) ;2: A S 23 Mc( ginsenoside Mc) ;3: AZ2FF Rg, (ginsenoside Rg, ) ;4: A2 2FF Rg, (gin-

senoside Rg, ) ;5: AZ:F Re(ginsenoside Re) ;6 : AZ:2FF F, (ginsenoside F, ) ;8: AZ:H4F Rb, (ginsenoside Rb; ) ;9: A S R4F Re(ginsen-
oside Re) ;10: AZ2FF Rb, (ginsenoside Rb, ) ;11: AZ:FH Rd( ginsenoside Rd)

2.2 KEBFHIGEERE

a1 HERKR, 5 THE, HR-ESI-MS
m/z 645.4342 [ M + Na] " (caled for C, Hy, NaOy,
645. 4337);'H NMR (400 MHz, pyridine-d; ) §,,:
5.19 (1H,d,J =7.6 Hz,Glec-H-1),1.63 (3H,s,H-
21),1.60 (6H,s,H-26,27),1.23 (3H,s,H-28),
1.00 (3H,s,H-29),1.00 (3H,s,H-30),0.95 (3H,
s,H-18),0.89 (3H,s,H-19) ;" C NMR §.:39.4 (C-
1),28.3 (C-2),78.1 (C-3),39.6 (C4),56.4 (C-
5),18.8 (C-6),35.2 (C-7),40.1 (C-8),50.3 (C-
9),37.4 (C-10),30.8 (C-11),70.2 (C-12),49.7
(C-13),51.5 (C-14),31.0 (C-15),26.7 (C-16),
51.7 (C-17),16.4 (C-18),16.1 (C-19),83.3 (C-
20),22.4 (C-21),36.2 (C22),23.3 (C-23),
126.0 (C-24),131.0 (C-25),25.8 (C-26),17.8
(C-27),28.7 (C-28),16.4 (C-29),17.4 (C-30),
98.3 (C-20-Gle-1),75.2 (C-20-Gle-2),79.3 (C-20-
Gle-3),71.6 (C-20-Gle4 ), 78.3 ( C-20-Gle-5),
62.9 (C-20-Gle-6) . Db FHCHE I SCHRARE /Y BEA —
H AL A 1 % 5E 9 NS AT compound K, B
20(S) -JANZ - #E-20-0-B-D-ME I 4 BE 11

wE®W2 HEOKK, 5iE T HEE. H NMR
(400 MHz, pyridine-ds) §,,: 5. 67 (1H,s,Araf-H-1) ,
5.14 (1H,d, J =6.0Hz,Glec-H-1) ,1.67 (3H,s,H-
27),1.63 (6H,s,H-21,26),1.23 (3H,s,H-28),

1.04 (3H,s,H29),1.00 (3H,s,H-30),0.94 (3H,
s,H-18),0.89 (3H,s,H-19);"”C NMR §.:39.6 (C-
1),28.3 (C2),78.1 (€C-3),39.6 (C4),56.4 (C-
5),18.8 (C-6),35.2 (C-7),40.1 (C-8),50.3 (C-
9),37.4 (C-10),30.8 (C-11),70.3 (C-12),49.5
(C-13),51.2 (C-14),30.9 (C-15),26.7 (C-16),
51.7 (C-17),16.4 (C-18),16.1 (C-19),83.4 (C-
20),22.4 (C21),36.2 (C-22),23.2 (C23),
126.1 (C-24),131.1 (C25),25.8 (C26),17.9
(C-27),28.7 (C-28),16.4 (C-29),17.4 (C-30),
98.1 (C-20-Gle-1),75.1 (C-20-Gle-2),79.3 (C-20-
Gle3),72.2 (C20-Gle4),76.6 ( C20-Gle-5),
68.5 (C-20-Gle-6),110.2 (C-Ara-1),83.4 (C-Ara-
2),78.9 (C-Ara-3),86.1 (C-Ara4),62.7 (C-Ara-
5) o DA B Fnscuikaim po A —8 Y B A
P12 Y5 NS BAT Me, B 20(S) -J A\ 2 — FE-20-
O-oc-L-WE Mg BTRL AP 5 5= (16 ) -B-D- Itk i 4 76 1
(E1),

wEW3 HOBA, 5ETHEH NMR
(400 MHz, pyridine-ds ) §,,:5.17 (1H,d,J =8. 0Hz,
20-Gle-H-1),5.02 (1H,d,J = 8.0Hz, 6-Glc-H-1) ,
2.07 (3H,s,H-21),1.61 (3H,s,H-26),1.60 (6H,
s,H-27,29),1.52 (3H,s,H=28),1.16 (3H,s, H-
18),1.04 (3H,s,H-19),0.81 (3H,s,H30);"C
NMR §.:39.7 (C-1),27.9 (C-2),78.8 (C-3) ,40.4
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(C4),61.4 (C-5),75.5 (C6),45.1 (C-7),41.1
(C-8),50.0 (€C9),39.4 (C-10),30.7 (C-11),
70.2 (C-12),49.2 (C-13),51.6 (C-14),31.0 (C-
15),26.6 (C-16),51.4 (C-17),17.6 (C-18),17. 8
(C-19),83.3 (C-20),22.2 (C-21),36.1 (C22),
23.2 (€23),126.0 (C-24),131.0 (C25),25.8
(C-26),17.6 (C-27),31.8 (C-28),16.4 (C29),
17.2 (C-30),98.3 (C-20-Glc-1),75.6 ( C-20-Gle-
2),79.3 (C20-Gle3),71.6 (C20-Gle4),78.1
(C-20-Gle-5) ,62.9 (C-20-Gle-6),106.0 ( C-6-Gle-
1),75.5 (C-6-Gle-2),80.2 (C-6-Gle-3),71.9 (C-
6-Gle4),79.7 (C-6-Gle-5),63.1 (C-6-Gle-6), LI
EHR A SRR A A e A 3 %
EHN NS BAT Rg,, B 6-0-B-D-Nit I 4 %4 # ££-20
(S)-JFAZ =BE-20-0-B-D- M I A H
wEWw4 HEOaBAE, SETHEH NMR
(400 MHz, pyridine-ds ) §,,:6.49 (1H,s,Rha-H-1) ,
5.26 (1H,d,J =6.4Hz,Gle-H-1),2.12 (3H,s, H-
28),1.79 (3H,d, J=6.0,Rha-H-6),1.68 (3H,s,
H-26),1.63(3H,s,H27),1.39(3H,s,H-30) ,1. 35
(3H,s,H21),1.19 (3H,s,H-19),0.96 (3H,s, H-
18),0.93 (3H,s,H-29);”C NMR §.:39.6 (C-1),
27.7 (€C2),78.3 (C-3),40.0 (C4),60.8 (C-5),
74.3 (C-6),46.0 (C-7),41.2 (C-8),49.6 (C9),
41.1 (C-10),32.0 (C-11),71.0 (C-12),48.1 (C-
13),51.6 (C-14),31.2 (C-15),26.8 (C-16),54.6
(C-17),17.6 (C-18),17.6 (C-19),72.9 (C-20),
27.0 (C-21),35.7 (€22),22.9 (C-23),126.3 (C-
24),130.7 (C25),25.8 (C26),16.9 (C=27),
32.1 (C28),17.1 (C-29),17.1 (C-30),101.8 (C-
6-Gle-1),79. 4 (C-6-Gle-2),78.5 (C-6-Gle-3),72.5
(C-6-Gle4),78.3 (C-6-Glc-5) ,63.0 (C-6-Gle-6) ,
101.9 (C-Rha-1),72.2 (C-Rha-2),72.4 ( C-Rha-
3),74.1 (C-Rha4),69.4 (C-Rha-5),18.7 ( C-Rha-
6) o ALK FSCkaR s i A —5 Y kA
Yy 4 %58 W ANS AT Re,, B 20(S) - 5N Z = -6~
O-o-L-ME R FRZEHE AL - (1—2) B-D- ML R 3 2 B 17
wEWmSs HOkAK, 5iETHEH NMR
(400 MHz, pyridine-ds ) §,,:6.47 (1H,s,Rha-H-1) ,
5.24 (1H,d,J =6.4Hz,6-Gle-H-1) ,5.15 (1H,d,J
=8.0 Hz,20-Gle-H-1),2.09 (3H,s, H21),1.76
(3H,d, J = 6.0Hz, Rha-H-6) ,1.60 (6H,s, H26,
27),1.58 (3H,s,H-29),1.35 (3H,s,H=28),1.16

(3H,s,H-18),0.96 (3H,s,H-19),0.94 (3H,s, H-
30);7C NMR §.:39.6 (C-1),27.7 (C-2),78.6
(C-3),39.4 (C4),60.8 (C-5),74.6 (C-6),46.0
(C-7),41.2 (C-8),49.7 (C9),40.0 (C-10),30.7
(C-11),70.2 (C-12),49.0 (C-13),51.4 (C-14),
30.9 (C-15),26.6 (C-16),51.7 (C-17),17.3 (C-
18),17.2 (C-19),83.3 (C-20),22.3 (C-21),36.0
(C-22),23.3 (C-23),126.0 (C-24),130.9 (C-
25),25.8 (C-26),17.6 (C-27),32.2 (C-28),17.5
(C-29),17.8 (€-30),98.2 (C-20-Gle-1),75.1 (C-
20-Gle-2),79.1 (C-20-Gle-3),71.5 (C-20-Gle4) ,
78.2 (C-20-Gle-5) ,62.9 (€-20-Gle-6) ,101.9 (C-6-
Gle-1),79.4 (C-6-Gle-2),78.4 (C-6-Gle-3),72.5
(C-6-Glc4),78.3 (C-6-Glc-5),63.1 (C-6-Gle-6) ,
101.8 (C-Rha-1),72.3 (C-Rha-2),72.4 ( C-Rha-
3),74.1 (C-Rha4) ,69.4 (C-Rha-5),18.7 (C-Rha-
6) o DALROHE FISCHR IR I f A — 50 MYl A
Y15 %58 N NS BAT Re, W) 20-0-8-D-N i 7 %4 #¥
H20(S)-JFEN S = EE-6-0-a-L-NL i B 25 - (1 —
2) -B-D- Mg 7 A H

k&6 HEkEK, 5iETHE.H NMR
(400 MHz, pyridine-ds) §,: 5.21 (1H,d,J =6.8
Hz,Glc-H-1),2.00 (3H,s,H-21),1.60 (9H,s, H-
26,27,29),1.47 (3H,s,H=28),1.10 (3H, s, H-
18),1.02 (3H,s,H-19),0.98 (3H,S,H-30);"C
NMR §.:39.6 (C-1),28.1 (C-2),78.3 (C-3) ,40.3
(C4),61.7 (C-5),67.7 (C6),47.5 (C-7),41.2
(C-8),49.9 (C9),39.4 (C-10),30.9 (C-11),
70.2 (C-12),49.1 (C-13),51.4 (C-14),30.8 (C-
15),26.6 (C-16),51.6 (C-17),17.6 (C-18),17.5
(C-19),83.3 (€20),22.3 (C-21),36.1 (C-22),
23.2 (€23),126.0 (C-24),131.0 (C25),25.8
(C26),17.8 (€27),32.0 (C-28),16.5 (C-29),
17.4 (C-30),98.3 (C-20-Gle-1),75.1 ( C-20-Gle-
2),78.5 (C20-Gle3),71.5 (C20-Gle4),79.3
(C-20-Gle-5),62.9 (C-20-Gle-6), DL b ¥ f1 ¢
BRI YA — B 1 MUk 6 E WA S BT
F, B 20(S)-J5# A2 = l-20-0-B-D- ML i i A i

wEWM T HEKEK, 5ETHE.H NMR
(400 MHz, pyridine-ds ) §,,:6.48 (1H,s,Rha-H-1) ,
5.25 (1H,d,J =6.8 Hz,Gle-H-1),2.10 (3H,s, H-
28),1.78 (3H,d,J =6.4 Hz,Rha-H-6),1.46 (3H,
s,H27),1.33 (3H,s,H-29),1.26 (3H,s,H-=21),
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1.25 (3H,s,H26),1.21 (3H,s,H-18),0.95 (3H,
s,H-19),0.90 (3H,s,H-30);""C NMR §.:39.5 (C-
1),27.7 (C2),78.3 (C-3),40.0 (C4),60.8 (C-
5),74.3 (C-6),46.0 (C-7),41.2 (C-8),49.6 (C-
9),41.1 (C-10),32.0 (C-11),71.0 (C-12),48. 1
(C-13),51.6 (C-14),31.2 (C-15),26.8 (C-16),
54.6 (C-17),17.6 (C-18),17.6 (C-19),86.7 (C-
20),27.0 (C-21),32.8 (C-22),28.8 (C-23),85.6
(C-24),70.3 (C-25),27.2 (C26),27.6 (C-27),
32.4 (C-28),18.2 (C-29),16.9 (C-30),101.8 (C-
6-Gle-1),79.4 (C-6-Gle-2),78.6 (C-6-Gle-3),72.6
(C-6-Gle4) ,78.4 (C-6-Glc-5) ,63.1 (C-6-Gle-6) ,
101.9 (C-Rha-1),72.3 (C-Rha2),72.4 ( C-Rha-
3),74.2 (C-Rha4),69.4 (C-Rha-5),18.7 (C-Rha-
6) o AR FISCHR ARG i AR — 2 Ul
W7 S NI S BAT F,, IR 3S-38,6a,128,25-
PU¥EHE- (205,24 R) - F1 4 -6-0-o- L-NE IR B2 JE- (1
—2) -B-D-ML i A A HE

3 g

HPLC 5 43 B4 R 3R W] S2 96 - U2 B
T AZS BT Rb, BE i m WEAS A B
Ay, Hovko & A2 24 Rd Re # Rb, (& 2A), ¢
BRI AR EAE P S B2t , AZ 2 14F Rb, \Rd Re
M Rb, BHTEFEAZS " BARHF NS, HASRE
1P Rb, BHM S &R MR NS AR
RS E R A AT compound K AT H 5
ANZ AR AF Rb, (Rb, \Re F1 Rd 2558 128 i /K fi#
T 7 NTHEES: MR B A b 23 85 15
FW IR AS R R R A S B compound K A,
FHMFEIANS BAT Me (HEA /T EEIRAS BRI
A Rb, \Rb, \Re 3 Rd, HPLC £l /3 Hrts ik B 7K
=y AR IR NS R 21 compound K Fl
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