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Abstract: The total ginsenoside was extracted from the stems and leaves of Panax ginseng and then hydrolyzed with 8-
glycosidase. Eight compounds were isolated from the hydrolysate, and identified as 20 (S)-dammarane-38,6a,1283,20,
25-pentol (1) , ginsenoside compound K(2) , ginsenoside F, (3) , ginsenoside Rh; (4) , ginsenoside Rg, (5) ,38,20(S) -
dihydroxydammar-24-en-123,238-epoxy-20-0-B-D-glucopyranoside (6 ) , ginsenoside Rg, (7) and ginsenoside Re(8),
respectively. Among them,compound 1 is an unknown dammarane sapogenin. Compound 2 was the only protopanaxadiol-
type ginsenoside , suggesting that the protopanaxadiol-type ginsenosides in the total extract from the stems and leaves of
P. ginseng was converted into ginsenoside compound K by B-glycosidase.

Key words :stems and leaves of Panax ginseng ;3-glycosidase ; protopanaxadiol-type ginsenoside ;ginsenoside compound K

NZ:(Panax ginseng C. A. Meyer) 23 [F{£ 444
SR NS 2R SR LR R T R Y 2015
A e 2 ) Ui S A T 2 4R O B R
2000 4 J5 XA AN Z A 4 compound K Rgy \Rh,
i Rhy, S5 FOFFEAE 2 0 . ] e 8t 25 i A
ASBHREASBHN L NEEREZ - &
MAZ =LaH BB H 5, e Rm L], 5
NS A T 7 I I ol 2 Y =2 A

ks H#1.2016-01-04 % H.2016-04-15
BTUH « [E A AR 54 (31160017 ) 5 L RTTT A ARR 7 25 6
(2142012) 5 23 RV 5 81 77 503+l (2014512014
02050)
# M IR/EH Tel :86-10-68984917 ; E-mail : jinjianming@ btbu. edu. cn

Z AT compound K, X2 K A L AN S B
compound K Z3F1/IN, T 25 5) 37 = 20 i B ot e A
PRI Y, HNZ B compound K 4 35 1 o, B
0 BRI ST 4 # A NS A compound K
) V10 A SR FH I A v AN T B ) e BT AN R
Pk TR E R AL X R TR R AZ,
WK A SRR w . b TilE— I LR
HANSZEM RGN s A NS B, AL
T T 3R A5 1 BRI 5T 2 ALK i NS 250t
FEBU G NS B AT R LRk, kB e N\ 225
AR NS S A S B compound K {1 5T
Rl



656 KIRF=YIBE R 5T K

Vol. 28

1 MRS
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XAME A PUAEAE NS (I A LT B RS A RA
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NMR F1 HR-MS i 3 95 43 0 % F A 4 50
Avance II1 400 MHz %I % f 6 4R i 3% A A1 & FE 42
6520 QTOF MS [l & 3545 . B.0ALA Thermo
Sorvall ST 16R G0 HRE O, S im) C g BERZNT
SECRERN R RO 2 E T B Im) C g ik RS A A S R e ik
JERER AR H 4350 W A B v N W RN R S AR
TAHRAE; AZ B A Rb, (45 20110526 ) , Rb,
(#1t5-20120311) Fil Re (#L5 20120617) K { E A9 =
AR BR > vl 5 HoAth i R R 180 R 43 B 46
1.2 $EE

FREL 2 kg THEA NS 250 i, 1 0, 5 2y
“AERFR T5% L BE-OKES RS IR 3 K L
R4 TR A e 2 65 C Heds , k4w it 4
Ze At ug, uE R A2 B AB8 A, B 85% £
VAR B as fHIR 65 C & N b frikeds, 75 T4
JEFREE, 29 100 g,
1.3 p-rEEmmRH &

WA B-H 1 il TR AR S B M i 1% LB
1%0 100 mmol/L F£HREEZ MY LB K #7637 C
PEIRH 280 rpm REFR KL 12 h, FEMIG & KA
) 1000 mL FiFEFEEFREPIMA 1 mLZ 550, 76
fE I 30 °C 280 rpm UFEIR 1R 21 h, BL5S
IR B R AR A B AR DTYE , A 100 mL Me 28 o
W (pH =6.0) FH B VR B, 76 vk s 75 e 75
30 s, LA BRI AN 2 h, SRJ5 12000 rpm E#5.0> 10
min, B[ 35 7 60 C KV P IR E 10 min, SR )5
12000 rpm #5.0> 10 min, FIERCM A B-HE TG
1.4 FE/KfER R

SEhn 900 mL Mc 2% v EHE Y 100 g AS2E
MG, AE 70 CHEPESE VR, SR 5 P A KT fif
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CHEE/K B RN (20 h) .
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E KRR ;2.5 ~5.0 min,20% ~25% 2,5 /K W ;
5.0 ~10.0 min,25% Z iK% #;10.0 ~30.0 min,25%
~40% Z 5 /KVEW330.0 ~45.0 min 40% ~70% Z.JiE7K
AW 345.0 ~55.0 min, 70% Z.J5/K W
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SN 3 B K S SV B %, SR 5 A 1000

mL IE T AR, FEAE B =0k, IF T EE A UK L2 ik
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TR BE VR, VR 28 TLC A 5 43 Sk U A~ 43 ( Frl-
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e @ Be: F (500 1) TR G il MM e e, Uk
W28 TLC Kl 56 97 5 548 RP-C o i1 2 AT 4lifk,
FH 45% W BE-7K i W PR B, W 4645 246 &4 1(210
mg) , Fril 16.2 g e & rEAFIZHT, DL A F ke B
PR BEVERE (20: 1 28 10: 1) , 48 TLC &4k 2 4
R4 (Frila F1 Frllb) |, Frila 28 RP-C 4527, 75% H
BRI, LB 2(5. 3 ¢) s Frllb 148 RP-C o 12
Br,50% IR E I e 3545 3(3. 0 ) , Tk FH 60%
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Fig. 1 HPLC chromatograms of the total ginsenoside from the stems and leaves of P. ginseng( A) and its hydrolysate(B)
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FRIER) 8 NHIJLRT 715 5048, 2. 01(3H,s) 1. 47
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41.6(C-8) #1%;8,, 1. 04(3H,s, H-19) 5 § 62. 1 (C-
5).50.5(C9) .39.7(C-1)H139.7(C-10) #3538,
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Fig. 2 Chemical structure of compound 1
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®1 AWMU CH'HBUE
Table 1 "C and 'H NMR data of compound 1

o

Position B¢ B HMBC
1 39.7 1.69(1H,m),1.05(1H,m)
2 28.5 3.55(1H,m),1.86(1H,m)
3 78.8 3.55(1H,m)
4 40.7
5 62.1 1.25(1H,d,J =10.5 Hz) C6,C4,C-10
6 68. 1 4.44(1H,m)
7 47.9 1.98(2H,m)
8 41.6
9 50.5 1.62(1H,s)
10 39.7
1 32.4 2.19(1H,m),1.66(1H,m)
12 71.4 3.96(1H,m)
13 48.6 2.11(1H,d,J =10.7 Hz) C-12,C-17,C-14
14 52.0
15 31.8 1.61(1H,m),1.08(1H,m)
16 27.2 1.88(1H,m),1.40(1H,m)
17 55.1 2.35(1H,m) €20,C-16
18 17.9 1.18(3H,s) C-14,C9,C7,C-8
19 17.8 1.04(3H,s) €-5,C9,C-1,C-10
20 73.7
21 27.6 1.44(3H,s) €-20,C-17,C-22
2 36.8 2.05(1H,m),1.71(1H,m)
23 19.5 2.19(1H,m),1.74(1H,m)
2% 46.1 1.75(2H,m)
25 70.0
26 30.6 1.41(3H,s) 25,024,027
27 30.3 1.41(3H,s) 25,024,026
28 32.3 2.01(3H,s) C-3,0-5,04,0-29
29 16.9 1.47(3H,s) C-3,C-5,C4,C-28
30 17.4 0.98(3H,s) C-14,C-13 C8,C-15

T B R 2 4350 400 MHz #1100 MHz £ 50 ARk RE-ds PillsE ,
Note; NMR spectra were measured at 100 MHz for '* C and 400 MHz for 'H in pyridine-ds.

waEw?2 HEBA, SETHE.SDHNMR  3),39.9(C4),56.7(C-5),18.1(C-6),35.5(C-7),
(400 MHz, pyridine-ds) 8,5.17(1H,d,J=7.6 Hz,  40.4(C-8),50.6(C9),37.7(C-10),31.1(C-11),
Gle-H-1),1.62 (3H,s, H21),1.59 (6H,s, H26,  70.5(C-12),49.8 (C-13),51.7(C-14),31.2 (C-
27),1.22(3H,s, H28),1.00 (3H,s, H29),0.98  15),27.0(C-16),52.0(C-17),16.7 (C-18),16.3
(3H,s,H-30),0.94 (3H,s,H-18),0.88 (3H,s, H-  (C-19),83.6(C20),22.7(C21),36.5(C22),
19);C NMR 8. 39.7(C-1),28.6(C2),78.4(C-  23.5(C-23),126.3(C-24),131.2(C-25),26.1( C-
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26),18.1(C27),28.0(C-28),16.7(C-29),17.7
(C-30),98. 6(C-20-Glc-1) ,75. 4( C-20-Gle-2) ,79. 6
(C20-Gle-3),71.9 ( C20-Gle4 ) , 78. 6 ( C-20-Gle-
5),63.2(C-20-Gle-6) ., ## LA I NMR %idf, 45 0¢
&1 2 Jg A2 84 compound K 17,

wEW3 HtkA, 5ETHEH NMR
(400 MHz, pyridine-ds ) §,,:5.23(1H,d,J =6.8Hz,
Gle-H-1),1.94(3H,s,H21),1.57(9H,s,H-26 ,27,
29),1.41(3H,s,H28),1.05(3H, s, H-18),0.96
(3H,s,H-19),0.92 (3H, S, H-30) ;" C NMR §,:
39.6(C-1),28.3(C2),78.5(C-3),40.5(C4),
61.9(C-5),67.9(C-6),47.6 (C-7),41.4(C-8),
49.9(C9),39.5(C-10),31.0(C-11),70.5(C-12) ,
49.2(C-13),51.6 (C-14),31.8 (C-15),26.8 ( C-
16),51.9(C-17),17.9(C-18),18.0(C-19),83.5
(C20),22.6(C21),36.2(C22),23.5(C-23),
126.1(C-24),131.2(C25),26.1(C-26),17.6( C-
27),32.2(C28),16.6(C29),17.8(C-30),98.4
(C20-Gle-1),75.3 ( C20-Gle-2) , 78. 7 ( C-20-Gle-
3),71.7(C-20-Glc4) ,78.4 ( C-20-Gle-5) ,62.9 ( C-
20-Gle-6) , L. NMR $¥i, XSG 3 H
ASREFF

ka4 kK, HiETHESH NMR
(400 MHz, pyridine-ds ) &,:6.02 (1H, m, H-23) ,
5.70(1H,d,J =15.6 Hz,H24),5.22(1H,d, J =
7.6Hz,Gle-H-1) ,1. 60(3H,s,H-21) ,1.55(3H,s,H-
27),1.55(3H,s,H-26),1.24 (3H,s, H-28),1.06
(3H,s,H-29),1.04 (3H,s,H-30),0.89 (3H, s, H-
19),0.98 (3H,s,H-18) ;" C NMR §.:39.8(C-1),
28.6(C-2),79.3(C-3),40.4(C4),56.7(C-5),
19.1(C-6),35.5(C-7),40.5(C-8),50.6 (C9),
37.7(C-10),31.0(C-11),70.7 (C-12),49.9 ( C-
13),51.9(C-14),31.5(C-15),26.8 (C-16) ,52. 8
(C-17),16.7 (C-18),16.4(C-19),83.6 (C-20),
23.2(C21),39.9(C22),123.2(C-23),142.4(C-
24),70.9(C-25),31.2(C-26),31.4(C-27),29.1
(C-28),16.7(C29),17.5(C-30) ,98. 6 ( C-20-Gle-
1),75.6(C-20-Gle-2) ,78.7 ( C-20-Gle-3) ,72. 1 ( C-
20-Gle4),78.4( C-20-Gle-5) ,63.3( C-20-Gle-6) . HE4E
PI_I NMR 58t 452 54 4 g NS84 Rhy,

hEWMS HEKEK, 5ETHE.H NMR
(400 MHz, pyridine-d5) §,,:6.51 (1H,s,Rha-H-1) ,
5.27(1H,d,J =6.4 Hz, Gle-H-1),2.13 (3H, s, H-

28),1.79(3H,d,J =6.0,Rha-H-6) ,1. 68 (3H, s, H-
26),1.63(3H,s,H-27),1.39(3H, s, H-30), 1. 35
(3H,s,H21),1.19(3H,s,H-19),0.95(3H, s, H-
18),0.94 (3H,s,H-29);”C NMR §.:39.8(C-1),
27.7(C-2),78.8(C-3),40.3(C4),61.1(C5),
74.6(C-6),46.4(C-7),41.5(C-8),50.1(C9),
41.4(C-10),32.5(C-11),71.3(C-12),48.5(C-
13),52.0(C-14),32.6 (C-15),27.3(C-16),55.0
(C-17),18.4(C-18),18.2(C-19),73.5(C-20),
27.5(C-21),36.1(C-22),23.5(C-23),126.7 (C-
24),131.1(C25),26.3(C-26),18.1(C-27),32.7
(C28),17.4(C-29),17.6(C-30),102. 1 ( C-6-Glc-
1),79.7(C-6-Gle-2) ,78.7 (C-6-Gle-3) ,73.3 ( C-6-
Gle4),78.6 (C-6-Gle-5) ,63.4 ( C-6-Gle-6) , 102. 3
(C-Rha-1),72.6 ( C-Rha-2),72.9 ( C-Rha-3) ,74.5
(C-Rha4) ,69. 8 ( C-Rha-5),19.3 ( C-Rha-6) , 34
DIt NMR $0#f, S LA 5 W AS 24T Re,

wEwe HEkA, HIETHEH NMR
(400 MHz, pyridine-d;) &,:5.48(1H,d,J=7.6 Hz,
H-24),5.06(1H,d,J =7.6 Hz,Glc-H-1) ,4. 76 (1H,
t,/] =8.4 Hz,8.4 Hz, H23),1.76 (3H,s, H27),
1.62(3H,s,H26),1.47(3H,s,H-21),1. 18(3H,s,
H-28),1.00(3H,s,H-30),1.00(3H,s,H-18) ,0. 96
(3H,s, H-19),0.87 (3H, s, H29) ;" C NMR §,:
39.9(C-1),28.4(C2),78.2(C-3),39.8(C4),
56.6(C-5),19.0(C-6),35.5(C-7),40.1(C-8),
50.9(C-9),37.7(C-10),30.3(C-11),80.0(C-12),
49.9(C-13),51.5(C-14),32.7(C-15),25.7 (C-
16),47.1(C-17),15.8(C-18),16.5(C-19),82. 1
(C-20),24.8(C21),52.0(C-22),72.6(C-23),
129.4(C-24),131.5(C-25),25.9(C-26),19.1(C-
27),28.9(C-28),17.0(C-29),16.8(C-30),99. 4
(C-20-Gle-1),75.5 ( C-20-Gle-2 ), 79. 1 ( C-20-Gle-
3),72.1(C-20-Gle4) ,78.4 ( C-20-Gle-5) ,63.2 ( C-
20-Gle-6) . #R#ELL I NMR ¥, K e G 6
3B,20(S) - ALk be-24 45128, 20B-FR 48, -20-0-
B-D-NL I A A E

wEW T HEOBAE, BIETHEH NMR
(400 MHz, pyridine-ds) §,:5.17(1H,d,J =6.8 Hz,
20-Gle-H-1),5.02 (1H,d, J =8.0 Hz,6-Glc-H-1),
2.07(3H,s,H-21),1.62(3H,s,H-26) ,1. 58 (6H,s,
H-27,29),1.51(3H,s,H-28),1.13(3H,s,H-18),
1.01(3H, s, H-19),0.79 (3H, s, H-30) ;” C NMR
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5::39.7(C-1),28.2(C-2),78.8(C-3),40.7(C4),
61.9(C-5),78.7(C-6),45.4(C-7),41.4(C-8),
50.3(C-9),39.9(C-10),30.9(C-11),70.7(C-12),
49.4(C-13),51.7(C-14),31.2(C-15),26.9 ( C-
16),51.6(C-17),18.1(C-18),18.1(C-19),83.6
(C-20),22.6(C21),36.3(C-22),23.5(C-23),
126.2(C-24),131.2(C-25),26.1(C-26),17.6( C-
27),32.0(C-28),16.9(C29),18.0(C-30),98.5
(C-20-Gle-1),76.0 ( C-20-Gle-2) , 79. 6 ( C-20-Gle-
3),72.3(C-20-Gle4),79.1( C-20-Gle-5) ,63.3 (C-
20-Gle-6), 106.2 ( C-6-Gle-1), 75.6 ( C-6-Gle-2) ,
80.4( C-6-Gle-3),72.1(C-6-Gle4),79.9 ( C-6-Gle-
5),63.5(C-6-Gle-6) . AR#ELL I NMR $dis , %2 1k
HBYT WASRA Rg,

hEW 8 HEkEK, 5iETHE.H NMR
(400 MHz, pyridine-d5) §,,:6.51 (1H,s,Rha-H-1) ,
5.26(1H,d,J =6.8 Hz,6-Gle-H-1),5. 17 (1H,d, J
=7.6 Hz,20-Gle-H-1),2.12 (3H, s, H21),1.78
(3H,d,J =6.4 Hz, Rha-H-6),1.59 (6H, s, H-26,
27),1.49(3H,s,H29),1.35(3H,s, H-28),1. 16
(3H,s,H-18),0.94 (3H,s,H-19),0.94 (3H, s, H-
30);"°C NMR §.:39.9(C-1),28.0(C-2),78.6(C-
3),39.6(C4),61.0(C-5),74.8(C-6) ,46.2(C-7),
41.4(C-8),49.8(C9),40.3(C-10),31.0(C-11),
70.5(C-12),49.3 (C-13),51.7 (C-14),31.2 (C-
15),26.9(C-16),52.0(C-17),17.5(C-18),17.5
(C-19),83.5(C20),22.6(C-21),36.3(C-22),
23.5(C-23),126.2(C-24),131.2(C-25),26.1(C-
26),18.0(C27),32.5(C-28),17.8(C-29),18.0
(C-30),98. 6(C-20-Gle-1) ,75. 4( C20-Gle-2),79. 5
(C-20-Gle-3), 71. 8 ( C-20-Gle4 ) , 78. 6 ( C-20-Gle-
5),61.1(C-20-Gle-6),102. 1 ( C-6-Gle-1),79.7 ( C-
6-Glc-2),78. 8 (C-6-Gle-3) ,72.6 (C-6-Gle4) ,78.5
(C-6-Gle-5) , 63.3 ( C-6-Gle-6) , 102. 2 ( C-Rha-1) ,
72.7(C-Rha-2),72.8 (C-Rha-3),74.4 (C-Rha4),
70.5(C-Rha-5),19.1 ( C-Rha-6) ., # 4L | NMR
Kol S ES Y 8 WAS I Re P,
3 g

MEMANZ B M B alifb F s e TIF 2 H
JC, E NS T S =0 RS =B 20(8) -1k

W ke-38,128,20,25-PUEE 20 (R) -5 3 BE-38, 128,
20,25-PUEFl 20 (R) -ik ¥ 4%-38,6a, 123,20, 25- .

RS 55 o AP NS 250 B HOK = ) rh 24k
FYETE T —AS B R 8 B 1) C-20 A9 BUAS [R] 1
Z AT, M 20(S) -1k 3 46-38,6a, 126,20 ,25- Fi i
(1), 120 (R)-ikH%E-38,6a,128,20,25-F
Saki iR R YN SE N 0P/ & A 7/ R o I <1
LGP 1 S5 AR Z ab#E T2 C-20 #9515k S
RUMAJE R &L,

THN R R, NS 2E 0 BB & B
B KA, KA =y v Ak S5 AR AR —Fh RN S 2
AU, BP A S AT compound Ko (I, F| H 4R L
X B M ASZEM TR ASIRA ™ NS BT
compound K J& H LB AT 1T .
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