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[#ZE] KM Amberlite XAD-4 JFLIRE B AR FIAE B €35 LA B e S5O0 €835 45 75 1 RGP N S AR FIAR 25 1 Ak 2
BGY 538 TR T S E AL S IR EE R . MASIRAIR A/ 70% CRE4R Y h o3 B3 5 28 DRI &Y, 70 i % E
HEBAZ R R, (1) , AZ2H Rg, (2) , AZRH RI(3) , =L H R, (4) , AZH Re, (5) , =L H Fe(6) , HRASH
BE(7) NS RAT Res(8) , =LA N9) , =LEH R, (10) , AZ T Re, (11) , AZ AT Re, (12) , AZ AT Re(13) , AZ
W Rs, (14) , AZ AT Ro HEE(15) , AZ 21 RA(16) , AZ A Rey (17) , AZ AT Re, (18) ,20-HE FfHE- A S 21 RE
(19) , AZ R Ro(20) , NS Re(21) TSR R, (22) , AZ 21 Ra,y (23) , AS 21 Rb, (24) , AZ 21 Ra, (25),
NS Ra; (26) , AZ A Rb, (27) , =LA R, (28) o FrAEYIAR 20(S) -HAS T RERAS =i a . b
P11 9 WONTE SRR ASIRARZE 20 BB AL 34 6 D e WA A SRR ZE 7 8515 315 06 B YO0 L 547 6,14,19 1)
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%5525 N\% Ginseng Radix et Rhizoma £ T/l
BIAZEMY NS Panax ginseng C. A. Mey. [T
BEARAIARZE  da TR B s 55— D R Y
MEVECRIAR AT L), 5 bl G 8O IR, 1%
FE, FANTLIE, 2RI, E SR, ks, BRAR A,
H IO 8, ARG B SE 4R o0 & [ T2 i H
NI AR 25 2 — o NS IRHEEA S 8 T2
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] AP 25 U T s . A B R B T
FRE AL, DL s S AR 17 5 3 5 e ity B
ANZH0E H 23 180/0 , BUTE F 258 N TR, FRIE E
TEH MRS T KB R N ERET T AS
FRIEAL R Bt (GAP) o S PR UE A 2 24541 1) it &
By T PR S (40 ot B il , AS F 5 00 35 R K

[WFmHHEA] 2013-03-17
[(E€TIB] HEZRAARBAREEAGTHE (30830118) s EFZEK "+ ZH"F
4% 4 T (2011 BAIO3BO1 ; 2011BAT07B08)

[BEE1EE] “HF 5, Tel: (010) 62070317, E-mail; xwyang@ bj-
mu. edu. cn
[EEEA]  EUF, L5 A, Tel: (010) 82801569, E-mail ;

sungirl9626 @ 163. com
6

NS 22800 s = LI Fe; AS A Rs, 20-#45HHE- A S 24 RS

HE NS ML PR 3L 3 5 NS 10 B oy
BT T RGEWEIE, NHAR AR 2L 70% L REdR )
HTESEE T 28 MEEY, TR G & 20
(S)-JRAS "B R A S =R g fisc
EiRER G ASEH RI(3) , EMRASHEL(T)
NS RA Res (8) AL 2R 450 58 , A SCHRGE HoAth
25 MBI RIS % E
1 kg

Bruker AV 400 FAZ i HE PR AL, ML RE-ds (py-
ds) FEEH, = W B E L8 8 A5 ; MDS SCIEX API
QSTAR 78 Jfri4Y ( ESI-TOF-MS) ; Al 3@ 165 LC 3000
il 25 Y v RO A 3% (SP-HPLC) {X & ¢, 45
P3050 — %, CXTH-3000 4j% T {3k ; Daisogel C
3% A (30 mm x 250 mm, 10 pum) o FF @35 ff 1
(200 ~300 H ) FIyi 2 €35 (TLC) ik bk GF254
N B HEEAL T 7 i ; Amberlite XAD4 %] -7l
KELW AR (20 ~ 60 H; Sigma Chemical Co. , St.
Loius, MO, USA) ; 7 #r &l =5 W ke B B L 1E T %
B AC SR T s (05 4 RS 2 Y o R
PYAEAEAR 7 i KR BERG IG Sk, B 22
Millipore Milli-Q 7K Ab3H R AL B R F5 87K .

WFFEAEFT 2012 429 JIR A EMA KBRS A
SRR IE L, 2 b R 2= 25 4 B b 75 16 2



—
e

H38 B 1T W
2013 429 H

DTETH EE
/’ China Journal of Chinese Materia Medica

Vol. 38 ,Issue 17
September, 2013

FRYEERNNS P, ginseng W T AR A ZE, FEUESR
A (No. 201209JLRS ) 77 i 7 It 58 27 25 27 e K AR
259 KAl A= 25 ) B R S S =

2 WS

TR NS AR ZHMA (6 kg) H 70% £ %
(BFK 48 L) [lmi#R 6 U, 55 1 2 h, LUk 1
hs WRAGSRIBOR , 1% T8 1 307 g (FZBORHTIR RN
21.8% , FH) o ¥ THEMzZEMK (3 L) iRE, H
TR TN IE T B 6 IR, BRRIE T EEH =4 3 L
BIFIE T B2 U, U e 4, 15 1 T B2 22 3 300
g(5% ) FER B H)7KJZ 997.6 g(16.63% ) .

W FIRIE T RAEIY) 300 ¢ TG SRR IR K %
2¢ Amberlite XAD-4 AL BAHAS B A €335, AU HTIK,
60% ,95% L BESEI , IAR i3 )R 15,20,15 L, 4355
1930 FH N Y BE R A 84.2 ¢ (1.40% ), 189.0 ¢
(3.15%) ,24.7 g(0.41% ) , 60% Z.FEEPE iK1 189.0 g
SRR, =P - BE-/K (5:1:0. 1 ~4:1:0.1 ~
3:1:0.1~2:1:0.1 ~1:1:0. 1) B VRN, TLC #6304 3
FHRIZH ST 455 9 oY, i h F1(5.6 g) ,F2(4.4
2),F3(3.3 g),F4(34.5 g) ,F5(18.3 g) ,F6(26.4 g) ,F7
(31.2 g) ,F8(50.0 g) F1 F9(5.0 g) .

F4(34.5 g) kA (3, — 50 H be-H -7k
(3:1:0. 1 ~2:1:0. 1) B EEVESEE, TLC A6 45 I AH 7]
5y, 155 6 N4y F4-1 ~ F4-6, F4-2 % SP-HPLC
(FHEE-/K 70:30) 4315, 153 2 N4 F4-2-1 Fil F4-
22;J5# 4 SP-HPLC ( LJiE-7K 30:70) 4lifk, 15 34k
AM1(12.2 mg), F4-3 % SP-HPLC ( H fiz-7k 70:
30) 43, 155 2 A4y F4-3-1 fil F4-32, F4-3-1
148 SP-HPLC ( H1iE-7K 50:50) 4325, 15 3 4 s>
F4-3-1-1 ~F4-3-1-4, F4-3-14 % SP-HPLC ( ZJi5-7K
25:75) dfifk, 1B G 1 2(4.223 g), F4-32 &
SP-HPLC ( & Ji§-7k 30:70) #iifk, 15 2L 54 3
(1.378 g) ,4(970 mg) ,5(193 mg) .,

F5(18.3 g) Z kA B, — 50 H e-H -7k
(4.5:1.5:0.2 ~2:1:0. 2) BHEE LR, TLC 4 3
HHIFZH Sy, 753 5 A Jr FS-1 ~ F5-5, F5-3 28 SP-
HPLC ( 1 fiE-7K 75:25) 43 8, 453 6 i J3 F5-3-1 ~
F5-3-6, F5-3-6 % SP-HPLC ( 2, Ji5-7k 35: 65) 4lifk,,
B A 6 (9 mg) . F54 25 SP-HPLC ( H -7k
75:25) A0S AR E] 3 N4 F54-1 ~F54-3, F54-1
148 SP-HPLC ( H1iE-7K 50:50) 4325, 15 3 4 s>
F54-1-1 ~F54-1-4, F5-4-1-1 % SP-HPLC ( Z Ji5-7K

20:80) Zlifk , 2L G 7(13.2 mg) , F54-12 £
SP-HPLC( ZJi-7k 19:81) 4fifk,, 1534k 5 4 8 (12.6
mg) ,9(11.2 mg), F5-4-1-3 £ SP-HPLC ( Z i§-/K
20:80) zlifk , 15 2ML 549 10 (358 mg) , F5-4-14
4y F54-1-3 [RAE R 7 ik gk, 15 2k &9 11
(54 mg) ,12(7 mg) ,13(2.388 ¢),

F6(26.4 g) 28k AT (831, = S0 H - HY -7k
(4.5:1.5:0.2 ~2:1:0. 2) BHEE LR, TLC #:0 49F
FHIFIZH 53, 153 5 A4 F6-1 ~ F6-5, F6-3 2% SP-
HPLC ( FI /K 70:30) 4385, 135 4 AN 43 F6-3-1 ~
F6-34, F6-3-2 2 SP-HPLC ( Z.Ji-7/K 33:67) &ifk,
LAY 14(10 mg) , F6-3-3 il F6-3-4 2% SP-
HPLC( ZJiF-/K 35:65) #lifk, 4 515 2l fk. & ¥ 15
(196 mg) ,16 (1.876 g), F6-4 2 SP-HPLC ( H fiE-
7K 70:30) 43, 155 5 A4 F64-1 ~ F64-5, F6-
4-1 fj2 SP-HPLC ( H1EE-7K 50:50) 43 25, 152 4 4>
4y F6-4-1-1 ~ F6-4-1-5, F6-4-1-2 % SP-HPLC( Z,
f-7K 20: 80) 4lifk, 15 B4k 5 17 (67 mg) ,18(8
mg) , F6-4-1-3 R F6-4-1-2 [AIAF Y Jr ik 2lifk,
BEL S8 19 (367 mg) ., F6-4-2 2 SP-HPLC ( Z,
-7k 30:70) 4lifk, 1521654 20(2. 038 ¢) .

F7(31.2 g) kAo, = & H be-H -k
(2:1:0. 1 ~1:1:0. 1) B EE VRSB, TLC 4610 45 I AH 7]
4% A5 F] 4 N4y F1-1 ~ F14, F7-3 %4 SP-HPLC
(FHEE-K 70:30) 73125, 155 4 N3 s3 F7-3-1 ~ F7-3-
4, F7-3-3 24 SP-HPLC( Zfif-7K 3:70) 4lifk , 15 51k
AW21(2.835 g) . F7-34 £ SP-HPLC ( ZJi§-7K 33
167) 4tk 15 Eb 54 22(110 mg) ,

F8(50.0 g) £ fik At €831 , = S H - HHY -7k
(1:0.5:0. 1 ~1:1: 0. 1) B BE YL, TLC A& -5 FF4H
4155, 1538 6 s F8-1 ~ F8-6, F8-4 £t SP-
HPLC ( FHEE-7K 70: 30) 4325 , 455 5 g3 F8-4-1 ~
F84-5, F8-4-3 % SP-HPLC ( 2 JiE-7k 28:72) 4lifk,,
BEL 48 23 (108 mg), F84-4 £ SP-HPLC ( Z,
-7k 30: 70) gk, 15 24k 54 24 (1.290 g),25
(140 mg) ,26 (88 mg) ., F84-5 KH 5 F8-44 #H]F]
(784, 15 25 27 (418 mg)

FO(5.0 g) 2 ik e At 835, = &4 W - HH -7k
(1:0.5:0. 1 ~1:1:0. 1) B BEBE ML, TLC A6 5 - AH
[F2H 73, 75 2] 5 A~ F9-1 ~ F9-5, F9-3 £ SP-
HPLC ( FHEE-7K 70:30) 4385, 453 3 4~ 43 F9-3-1 ~
F9-3-3, F9-3-2 %4 SP-HPLC ( Z fiF-7Kk 28:72) #ifk,,

7
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BEMAY 28(8 mg) .
3 s

ST AR 28 MEAWAE TLC M b Je I f5
% 10% Wi IR & Tt il W B 5t 25 €8, 34 £ 5 Liberman-
Burchard i HE, #8752 =i B H RS
PEAFICHI"” C-NMR 5 (5 SRR AR5 % B RN S
TR S il SERURBR I LA, S E T e
TG 23 H C-17,20 ~ 22 97 C-NMR {5 5 1)
e i ,26 N 20(S) -l AS TSR A S =
WEBURRAE D 52 AN L S BURBR RUARAE

EW1 HEHWA, ESI-MS m/z891.5 [M +
Na]*,867.5 [M -~ H] " ;' H-NMR ( py-d; ,400 MHz)

F1 2009 JmAZ=

8:7.06(1H,dq,J =15.4,6.9 Hz,H3") ,6.02(1H,
d,J =15.4 Hz,H2"),5.24 (1H,t,] = 6.7 Hz, H-
24),5.18 (1H,d, J = 7.8 Hz, 20-glu-H-1") , 5. 03
(1H,d, ] =7.8 Hz,6-glu-H-1') ,4.37 (1H, dd, J =
11.0,3.4 Hz, H68),4.13 (1H, m, H-12a) , 3.47
(1H,dd,J =11.7,5.2 Hz,H3a),2.05(3H,s,3H,
s,H-28),1.70(3H,d,J =6.1 Hz,H4") ,1.61 (3H,
s,H21),1.57(6H,s, H26,H-27),1.54 (3H, s, H-
29),1.20 (3H,s, H-18),1.04 (3H, s, H-19) ,0. 91
(3H,s,H-30) ; " C-NMR $t#fi W3 1. DL E%d 53¢
k[ 6] AR —5, %58 Ayl A2 B R, (koryogin-

senoside R, ),

EIRETE L, 2, 4, 9~13, 17 ~19 (1" C-NMR %42 ( py-ds , 100 MHz)

Table 1 " C-NMR data( py-d;, 100 MHz) for 20( S) -protopanaxatriol-type saponins 1, 2, 4, 9 ~13 and 17 ~19

No. 1 2 4 9 10 11 12 13 17 18 19
1 39.5 39.4 39.4 39.4 39.5 39.4 39.3 39.4 39.4 39.4 39.4
2 27.9 27.9 27.8 27.9 27.8 27.9 27.9 27.8 27.9 28.0 27.8
3 78.6 78.6 78.8 78.6 78.3 78.6 78.6 78.2 78.6 78.6 78.7
4 40.3 40.3 40.2 40.3 40.2 40.3 40.3 40.0 40.4 40.4 40.2
5 61.4 61.4 61.3 61.3 61.3 61.4 61.4 60. 8 61.3 61.4 61.4
6 80.0 79.6 79.4 80.3 78.0 80. 4 80.1 78.2 80.3 80.1 79.9
7 45.5 45.1 45.0 44.8 44.9 45.1 45.0 46.0 44.9 45.1 44.9
8 41.3 41.1 41.1 41.0 41.1 41.1 41.0 41.2 41.0 41.1 41.1
9 50.0 50.0 50. 1 49.9 49.9 50.0 49.9 49.5 50.0 50.0 50.0
10 39.7 39.7 39.6 39.6 39.6 39.7 39.6 39.7 39.6 39.7 39.6
11 30.9 30.9 32.1 30.9 31.0 31.0 30.9 31.0 31.0 30.9 30.9
12 70. 1 70. 1 71.0 70. 1 70. 1 70. 1 70.2 70. 1 70. 1 70.2 70. 1
13 49.2 49.2 48.2 49.1 49.2 49.2 49.0 49.1 49.2 49.1 49.2
14 51.4 51.3 51.7 51.3 51.4 51.3 51.3 51.4 51.3 51.3 51.4
15 31.0 30.6 31.2 30.6 30.7 30.6 30.6 30.7 30.6 30.6 30.7
16 26.7 26.6 27.0 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6
17 51.6 51.5 54.8 51.5 51.5 51.4 51.8 51.6 51.4 51.5 51.5
18 17.7 17.5 17.6 17.5 17.7 17.5 17.5 17.5 17.5 17.5 17.6
19 17.7 17.5 17.7 17.5 17.7 17.5 17.5 17.6 17.5 17.5 17.5
20 83.2 83.2 73.0 83.3 83.2 83.3 83.5 83.2 83.3 83.4 83.2
21 22.3 22.3 25.8 22.3 22.3 22.3 22.4 22.3 22.2 22.3 22.3
22 36. 1 36. 1 35.8 36. 1 36. 1 36. 1 36.0 36. 1 36. 1 36. 1 36. 1
23 23.2 23.2 23.0 23.2 23.2 23.2 23.3 23.2 23.1 23.1 23.2
24 125.9 125.9 126.3 125.9 126.0 126.0 125.9 126.0 126.0 126.0 126.0
25 130.9 130.9 130. 8 130.9 130.9 130.9 130.9 130.9 130.9 131.0 130.9
26 25.8 25.7 26. 8 25.7 25.8 25.8 25.7 25.8 25.7 25.8 25.7
27 17.8 17.7 17.3 17.7 17.5 17.7 17.7 17.7 17.7 17.9 17.7
28 31.5 31.7 31.7 31.7 31.7 31.7 31.7 32.2 31.7 31.8 32.0
29 16.5 16. 4 16.7 16.3 17.2 16.3 16.3 17.2 16.3 16. 4 16.7
30 17.3 17.1 16. 8 17.1 16.7 17.1 17.1 17.3 17.2 17.1 17.1
6-glu 6-glu 6-glu 6-glu 6-glu 6-glu 6-glu 6-glu 6-glu 6-glu 6-glu
1’ 106. 1 106. 0 103.6 105.6 103.5 105.7 106.0 101.9 105. 6 106. 0 103.8
2! 75.4 75.4 79.9 74.8 80. 1 73.7 75.5 79.4 75.5 75.5 79.3
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No. 1 2 4 9 10 11 12 13 17 18 19
3’ 79.2 80.1 78.8 78.9 78.8 89.4 79.6 78.4 79.4 79.7 78.0
4’ 71.7 71.8 71.3 81.3 71.3 70.9 71.8 72.3 71.9 71.8 71.7
5’ 75.1 78. 1 80.2 76.4 79.5 77.6 78. 1 78.6 78.2 78. 1 79.9
6’ 65.1 63.0 62.9 62.1 62.9 62.3 63.1 63.1 62.9 63. 1 62.9
(E) -but-2-enoyl 20-glu 2'-xyl 4'-glu 2'-xyl 3'-glu 20-glu 2'-rha 20-glu 20-glu 2'-glu
1” 166. 5 98.2 104.9 103.0 104.9 102.2 98. 1 101.9 98.2 98. 1 103.9
2" 123.2 75.1 75.8 74.4 75.8 74.3 73.4 72.4 74. 8 75.0 76.0
3" 144.8 79.3 78.0 75.3 79.3 75.6 88.5 72.6 78.9 79.3 78.2
4" 17.5 71.7 71.7 71.9 71.7 71.9 70.7 74.2 81.3 72.2 72.3
5" 78.2 67.3 75.5 67.3 74.8 77.7 69.5 76.5 76.5 79.5
6" 62.9 62.8 62.5 62.3 18.8 62.2 68.5 63.3
20-glu 20-glu 20-glu 20-glu 3"-glu 20-glu 4"-glu 6"-ara({f) 20-glu
1” 98.3 98.2 98.2 98.2 102.0 98.3 103.0 110. 1 98.2
2" 75.1 75.1 75.1 75.1 74.3 75.2 74.5 83.4 75.1
3" 79.3 79.3 79.9 79.4 75.6 79.3 75.3 78.8 78.4
4" 71.5 71.6 71.7 71.7 72.0 71.7 71.7 86.0 71.7
5" 78.3 78.2 78.8 78.3 74.6 78.3 75.1 62.6 77.8
6" 62.9 62.8 62.9 62.9 62.4 62.9 62.8 62.9

1 : glu. glucopyranosyl ; xyl. xylopyranosyl; rha. thamnopyranosyl; ara(f).

a2 AR, ESI-MS m/z823.5 [M +
Na]*,799.5 [M - H]~;'H-NMR ( py-d,,400 MHz)
5:5.22(1H,t,J =7.2 Hz,H-24),5.15(1H,d,J =
7.8 Hz,20-glu-H-1") ,5.01(1H,d,J =7.7 Hz,6-glu-
H-1"),4.50(1H,dd,J =12.5,2. 1 Hz,6-glu-H-6"a) ,
4.47(1H,dd,J =12.5,2.3 Hz,20-glu-H-6"a) ,4. 39
(1H,dd,J =12.5,2.4 Hz,6-glu-H-6'b) ,4.38 (1H,
dd,J=11.4,2.4 Hz,H-68) ,4.36(1H,dd,J =12. 5,
2.8 Hz,20-glu-H-6"b) ,4.08 (1H, m, H-12a) , 3. 49
(1H,dd,J =11.3,3.9 Hz,H-3a),2.05(3H, s, H-
28),1.59(3H,s,H21),1.57(6H,s, H-26,H27) ,
1.56(3H,s,H29),1. 14(3H,s,H-18),1.02(3H,s,
H-19),0.79 (3H, s, H-30) ;" C-NMR % ¥z WL 3 1,
DL B 53k 7 A —30, 5w NS BT Rg,
(ginsenoside Rg, ) .,

a4 A, ESI-MS m/z793.5 [M +
Na]*,769.5 [M - H]~;'H-NMR ( py-d,,400 MHz)
5:5.76(1H,d,J =7.1 Hz,2'-xyl-H-1") ,5.31 (1H,
t,/=7.0 Hz,H-24) ,4.92(1H,d,J =7.2 Hz,6-glu-
H-1"),4.47(1H,dd,J =11.7,2. 4 Hz,6-glu-H-6"a) ,
4.32(1H,dd,J =10.6,2.9 Hz,H-68) ,4.32(1H,1t,
J=10.5 Hz,2'-xyl-H-5"a) ,4.30 (1H,dd, J = 11.7,
2.7 Hz,6-glu-H-6"b),3.87 (1H, m, H-12a) , 3. 64

arabinofuranosyl ; ( E) -but. trans-butenoyl ,

(1H,t,J=10.5 Hz,2'-xyl-H-5"b) ,3. 48 (1H,dd, J =
11.3,5.0 Hz,H-3«) ,2. 06 (3H,s,H-28) ,1. 64 (3H,
s,H26),1.61 (3H,s,H27),1.44(3H,s,H-29),
1.37(3H,s,H-21),1. 14(3H,s,H-18) ,0. 94 (3H, s,
H-19),0.78 (3H,s, H-30) ;" C-NMR % ## W3 1,
PR 5 OCmR 8 | A —2, e =L R,
(notoginsenoside R,)

EYS HEKHAK, ESI-MS m/z807.5 [M +
Na]*,783.5 [M-H]~ 'IH—NMR(py—d5,400 MHz)
1" C-NMR ( py-ds, 100 MHz) %4 528 # A [5 ]
() —3, %52 0 20(S) - NS AT Rg,[20(S) -ginsen-
oside Rg, | ,

WaM6 KA, ESI-MS m/z915.4 [M -
H] " ;"H-NMR( py-d; ,400 MHz) 8: 5.64(1H,br s,
6"-ara (£)-H-1"),5.29 (1H,t, ] = 6.9 Hz, H24),
5.13(1H,d,J =7.8 Hz,20-glu-H-1") ,4.92 (1H,d,
J=7.8 Hz,3-glu-H-1") ,4. 14 (1H, m, H-12«) ,4. 13
(1H,m,H-12) ,3.34 (1H,dd, J = 11.4,3.9 Hz, H-
3a).1.63 (3H,s,H-27) ,1.62 (3H, s, H21) ,1.59
(3H,s,H-26),1.28 (3H, s, H-28) ,0.97 (3H, s, H-
29),0.93(3H,s,H-30) ,0.92(3H,s,H-19) ,0.78(3H,s,
H-18) ;" C-NMR $t4ii W32 2. Lh R4 530k 9 ] 34
— 3, % TE =L T Fe(notoginsenoside Fe)
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2 20(8)-JFEAS EAIET6, 14, 16, 21 ~28 15" C-NMR %4 (py-d; ,100 MHz)
Table 2 " C-NMR data( py-d;, 100 MHz) for 20( S) -protopanaxadiol-type saponins 6, 14, 16 and 21 - 28

No. 6 14 16 21 22 23 24 25 26 27 28
1 39.2 39.1 39.2 39.2 39.2 39.2 39.2 39.2 39.2 39.1 39.2
2 26.6 26.5 26.8 26.6 26.6 26.6 26.8 26.6 26.6 26.7 26.6
3 88.8 89.1 88.9 89.0 89.2 88.9 89.0 88.9 89.0 88.9 88.9
4 39.7 39.6 39.7 39.7 39.7 39.7 40. 1 39.7 39.7 39.6 39.7
5 56. 4 56.3 56. 4 56.4 56.4 56. 4 56. 4 56.4 56.4 56.3 56. 4
6 18.4 18.4 18.4 18.4 18.4 18.4 18.4 18.4 18.4 18.4 18.4
7 35.1 35.0 35.1 35.1 35.1 35.1 35.2 35.1 35.1 35.1 35.1
8 40.0 39.9 40.0 40.0 40.0 40.0 39.7 40.0 40.0 40.0 40.0
9 50.2 50. 1 50.2 50.2 50.2 50.2 50.2 50.2 50.2 50.2 50.2

10 36.9 36.8 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9

11 30.7 30.6 30.9 30.8 30.8 30.8 30.8 30.8 30.7 30.7 30.8

12 70.2 70.2 70.2 70.2 70. 1 70.2 70.2 70. 1 70. 1 70.2 70. 1

13 49.4 49.3 49.5 49.4 49.5 49.4 49.5 49.5 49.5 49.4 49.5

14 51.4 51.3 51.6 51.4 51.4 51.4 51.6 51.4 51.4 51.6 51.4

15 30.8 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.8 30.7 30.7

16 26.8 26.7 26.6 26.8 26.8 26.8 26.6 26.7 26.8 26.6 26.6

17 51.6 51.6 51.4 51.6 51.6 51.5 51.4 51.5 51.6 51.4 51.5

18 16.3 16.2 16.3 16.3 16.2 16.3 16.3 16.2 16.3 16.2 16.3

19 16.0 15.9 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0

20 83.4 83.3 83.3 83.3 83.4 83.5 83.5 83.5 83.5 83.5 83.5

21 22.4 22.3 22.4 22.4 22.4 22.4 22.4 22.3 22.3 22.3 22.4

22 36. 1 36.0 36. 1 36. 1 36. 1 36. 1 36.2 36.2 36.2 36. 1 36.2

23 23.2 23.1 23.2 23.2 23.2 23.1 23.2 23.1 23.2 23.2 23.2

24 126.0 125.9 125.9 126.0 125.9 126. 1 126.0 125.9 126.0 125.9 126.0

25 131.0 131.0 130.9 131.0 131.0 131.0 131.0 131.1 131. 1 131. 1 131.0

26 25.8 25.7 25.7 25.8 25.8 25.8 25.8 25.8 25.8 25.8 25.8

27 17.9 17.8 17.7 17.9 17.9 17.9 17.9 17.9 18.0 17.8 18.0

28 28.1 27.9 28.1 28.1 28.0 28.1 28.1 28.1 28.1 28.1 28.1

29 16. 8 16. 4 16. 6 16.6 16. 4 16.6 16.6 16.6 16.6 16.6 16.6

30 17.4 17.3 17.4 17.4 17.4 17.4 17. 4 17. 4 17.4 17.3 17. 4

3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu

1’ 107.0 104. 8 105. 1 105. 1 104.9 105. 1 105. 1 105. 1 105.0 105. 1 106. 1
2! 75.8 84.2 83.5 83.4 84.3 83.4 83.6 83.5 83.5 83.5 83.5
3’ 79.3 77.8 78.3 78.0 77.9 77.5 78.0 78.3 78.3 78.2 78.1
4’ 72.1 72.0 71.7 72.1 71.5 71.9 71.7 71.6 71.6 72.1 71.6
5! 78.4 78.0 78.3 78.3 78.1 78.4 78.1 78.1 78.0 78.1 78.1
6’ 63.1 62.5 62.9 62.9 62.8 62.8 62.8 62.7 62.9 62.6 62.8
20-glu 2'-glu 2'-¢glu 2'-glu 2'-glu 2'-glu 2'-glu 2'-glu 2'-glu 2'-glu 2'-glu

1" 98.1 106. 1 106.0 106. 1 106. 2 106. 1 106. 1 106. 1 106. 1 106. 0 106.0
2" 75.0 76. 4 77.1 77.2 76.7 77.2 77.2 77.2 77.2 77.1 77.0
3" 78.8 78.7 79.3 79.2 79.2 79.3 78.2 79.3 79.3 79.2 79.3
4" 71.9 70.9 71.7 71.7 71.6 71.6 71.7 71.9 71.6 71.8 71.5
5" 76.6 75.2 77.9 78.1 75.3 78.1 78.4 77.9 77.9 77.9 78.3
6" 68.5 64.7 62.9 62.7 64.7 62.6 62.7 62.9 62.6 62.8 62.7
6"-ara(f) 20-glu 20-glu 20-glu 20-glu 20-glu 20-glu 20-glu 20-glu 20-glu 20-glu

1" 110. 1 98.0 98.3 98.1 98.0 98.1 98.1 98.0 98.1 98.1 98.1

2" 83.4 74.9 75.1 75.0 74.8 75.0 74.9 74.8 74.8 74.9 74.8

3" 78.8 78.4 78.2 78.2 78.3 78.2 78.3 78.7 78.2 78.3 78.3

4" 86.0 71.3 71.7 71.7 71.6 71.6 71.7 71.6 71.6 71.6 71.5

5" 62.6 76.6 78.1 76.5 77.0 76. 4 77.1 76.9 77.1 76.7 77.0

6" 68. 4 62.7 68.5 71.6 68.0 70.3 69.8 69.6 69.2 71.6

10
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No. 6 14 16 21 22 23 24 25 26 27 28
6"-ara(f) 6"-ara(f) 6”-Ara(16"-glu 6"-ara(f) 6”-glu  6"-ara(p) 6"-glu  6"-ara(p) 6"-glu
" 110.0 110. 1 105.3 108. 1 105. 4 105. 1 105.1 104. 6 105.5
2" 83.2 83.5 75.2 90.5 75.3 72.9 74.2 72.1 75. 1
3™ 79.1 78.8 78.3 78.3 78.3 73.9 87.5 74.1 77.2
4™ 85.9 86.0 71.4 85.6 71.7 78.3 71.4 68.5 71.6
5m 62.7 62.6 78.5 62.5 79.3 65.7 78.1 65.6 76.9
6" 62.8 62.9 62.4 69.9
2" -xyl 4" -xyl 3" xyl 6""-xyl
1 104. 4 107.0 106. 5 105. 1
2m 74.9 75.4 75.5 74.8
3m 77.9 78.4 77.2 77.9
4m 71.0 71.0 70.9 71.1
5" 67.3 67.3 67.4 67. 1
Ac-CH,4 20. 8 20.9
Ac-CO 170.9 171.0

1 sara(f). arabinofuranosyl; ara(p). arabinopyranosyl; glu. glucopyranosyl; xyl. xylopyranosyl; Ac. acetyl,

EM9 HEm#y K, ESI-MS m/z 839.5
[M+Na]*,915.4 [M-H] ;'H-NMR ( py-ds , 400
MHz) §: 5.87(1H,d,J =3.7 Hz,4'-glu-H-1") ,5. 22
(1H,t,/=6.8 Hz,H-24),5.15(1H,d,J =7.7 He,
20-glu-H-1") ,4.87 (1H,d,J =7. 8 Hz,6-glu-H-1") ,
4.31 (1H, m, H-68) ,4.10 (1H, m, H-12a) , 3. 49
(1H,dd,J =11.4,4.7 Hz,H-3),3.48 (1H,dd, J =
11.4,4.7 Hz,H-3a) ,2.01(3H,s,H28) ,1. 58 (6H,
s,H-26 ,H-27),1.57(6H,s,H21,H29) ,1. 12(3H,
s,H-18),0.99(3H,s,H-19),0.76 (3H,s,H-30) ;"
C-NMR dli WL 1. DA 80 5 S0k [ 10 ] BEAS —
2, % N =L N(notoginsenoside N)

s 10 1@k K., ESI-MS m/z 955.5
[M+Na]*,931.5 [M - H] ;" H-NMR ( py-ds , 400

MHz) 6. 5.77(1H,d,J =7.2 Hz,2'-xyl-H-1") ,5. 22
(1H,t,/=6.9 Hz,H-24),5.16(1H,d,J =7.8 Hz,
20-glu-H-1") ,4.91(1H,d,J =7.2 Hz,6-glu-H-1") ,
4.45(1H,br d,J =10. 8 Hz,6-glu-Ha-6") ,4. 37(1H,
t,/ =10.5 Hz,2'-xyl-H-5"a) ,4.30(1H,dd,J =10.8,
3.5 Hz,H-68) ,4.29(1H,br d,J =10. 8 Hz,6-glu-H-
6'b),4.10(1H, m, H-12a) ,3.65 (1H,t,J = 10.5
Hz,2'-xyl-H-5"b) ,3.46(1H,dd,J =11.2,5.7 Hz,H-
3a),2.06(3H,s,H-28),1.57(9H,s,H-21 ,H-26, H-
27),1.45(3H,s,H29),1. 11 (3H, s, H-18),0.94
(3H,s,H-19),0.77 (3H,s,H-30) ;" C-NMR %it# I,
1o YRS SRR T ] A —20 e =L

H R, (notoginsenoside R, ) ,

&Y 11 H MK, ESI-MS m/z 985.5
[M+Na]*,961.5 [M — H] ;' H-NMR ( py-d, , 400
MHz) 8: 5.89(1H,d,J =3.7 Hz,3'-glu-H-1") ,5.22
(1H,t,]=6.8 Hz,H24),5.16(1H,d,J =7.7 Hz,
20-glu-H-1") ,4.92 (1H,d,J =7. 6 Hz,6-glu-H-1")
4.47(1H, br d, J = 12.8 Hz, 3'-glu-Ha-6") , 4. 45
(1H,br d,J = 12. 8 Hz,20-glu-Ha-6") ,4. 33 (1H,dd,
J=10.5,2.9 Hz, H-68) ,4.41 (1H,br d,J = 12.8
Hz,6-¢lu-Ha-6") ,4. 30(1H,br d,J =12. 8 Hz,3'-glu-
H-6"b) ,4.28 (1H,br d,J = 12. 8 Hz,20-glu-H-6""D) ,
4.27(1H,br d,J =12. 8 Hz,6-glu-H-6'b) ,4. 12( 1H,
m,H-120) ,3.45(1H,dd,J = 11.3,5. 4 Hz, H-3a),
1.96(3H,s,H-28) ,1.57(3H,s,H21) ,1.56 (6H.s,
H-26,H27),1.50 (3H, s, H29) , 1. 13 (3H, s, H-
18),0.99 (3H, s, H-19), 0.77 (3H, s, H30);
YC-NMR B W3R 10 DL K 5 3cHk[ 1] Ak —
S K5 A BT Re, (ginsenoside Re, ) .

AW 12 [ A, ESI-MS m/z 985.5
[M+Na]*,961.5 [M - H] ;' H-NMR ( py-d; , 400

MHz) §: 5.85(1H,d,J =3.7 Hz,3"-glu-H-1") ,5. 20
(1H,t,J=6.6 Hz,H24),5.08(1H,d,J =7.6 Hz,
20-glu-H-1") ,5.00 (1H,d,J =7.6 Hz,6-glu-H-1")
4.50(1H,br d,J =10.7 Hz,6-glu-Ha-6") ,4.49(1H,
dd,J=10.9, 2.1 Hz,3"-glu-H-6"a) ,4.39 (1H, dd,
J=12.8, 3.1 Hz,20-glu-H-6"a) ,4.37(1H, dd, J =
11
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11.0, 3.8 Hz, H-68) ,4.35(1H,br d,J =10.7 Hz,
6-glu-Ha-6") ,4.25(1H,br d,J =10. 9 Hz,3"-glu-Hb-
6"),4.21 (1H, br d, J = 12.8 Hz, 20-glu-Hb-6") ,
3.99(1H, m, H-12) ,3.48 (1H,dd, J = 11.4,5.7
Hz,H-3a),2.05(3H,s,H-28) ,1. 58(9H,s,H-26, H-
27,H29),1.52(3H,s,H21),1. 11 (3H,s,H-18) ,
0.98(3H,s,H-19),0.74(3H,s,H-30) ;" C-NMR %k
WO 1, DL BB S SOk [ 11 ] B —30, S el
ANZ:2FF Re, (ginsenoside Re, ) ,

& 13 @k K, ESI-MS m/z 969.6
[M+Na]*,945.5 [M - H] ;' H-NMR ( py-d, , 400
MHz) §: 6.49 (1H,br s,2'-tha-H-1") ,5.24 (1H,d,
J=6.6 Hz,6-glu-H-1") ,5.23 (1H,t,J = 6.8 Hz, H-
24),5.16 (1H,d, J = 7.8 Hz, 20-glu-H-1") , 4. 66
(1H,dd,J=9.8,2.9 Hz,H-68) ,4.50(1H,br d,J =
10.9 Hz, 20-glu-Hb-6") ,4.47 (1H, br d, J = 10.7
Hz,6-¢lu-H-6"a) ,4.31 (1H,br d,J =10.7 Hz,6-glu-
H-6'b) ,4.23(1H br d,J =10.9 Hz,20-glu-H-6"b) ,
4.11(1H, m, H-12a) ,3.44 (1H,dd, J =11.2,5.0
Hz,H-3«),2.10(3H,s,H-28),1.76 (3H,d,J =6.2
Hz,2'-tha-H-6") ,1.58(3H,s,H-21),1.57(6H,s, H-
26,H-27),1.35(3H,s,H29),1.16 (3H,s, H-18) ,
0.95(3H,s,H-19),0.94 (3H,s,H-30) ;" C-NMR %k
P 1, DL ERO S5O0k 7 | A — 30, e A
2 BAF Re(ginsenoside Re) .

A 14 [ B AR, ESI-MS m/z 1143.6
[M+Na]*,1119.6 [M - H]~;'H-NMR ( py-d; ,400
MHz) &: 5.62 [ 1H, br s, 6”-ara (f)-H-1""],5.29
(1H,t,J=6.0 Hz,H-24) ,5.28 (1H,d,J =7.4 Hz,
2'-glu-H-1"),5.10(1H,d,J =7.7 Hz,20-glu-H-1"") ,
4.87(1H,d,J =7.7 Hz,3-glu-H-1") ,4.08 (1H, m,
H-12a) ,3.23(1H,dd,J =11.4 4.1 Hz,H-3),2.02
(-CH;),1.63 (3H,s,H27),1.61 (3H,s, H21),
1.59(3H,s,H26),1.29(3H,s,H-28),1.09(3H,s,
H-29),0.93(3H,s,H-30),0.93(3H,s,H-19) ,0. 80
(3H,s,H-18) ;" C-NMR i 0.2 2, DA -5 53
BRO12 I A —3, 58 W NS B Rs, (ginsenoside

RSZ)O
A 15 [ A, ESI-MS m/z 979.5
[M+Nal*,955.5 [M - H] ;' H-NMR ( py-d; , 400

MHz) &: 6.31 (1H,d,J =8.0 Hz,28-glu-H-1")
5.39(1H,d,J=7.5 Hz,2'-glu-H-1") ,5.39 (1H, brs,
12

H-12) ,4.95(1H,d,J =7.0 Hz,3-glu A-H-1") ,4. 47
(1H, brd, J=12.0 Hz, 2"-glu-H-6"a) , 4. 44(1H,
brd, J=12.0 Hz, 2"-glu-H-6"b) , 4. 38 (1H, brd, J
~11.5 Hz, 28-glu-H-6"a), 4.35(1H, br d, J =
11.5 Hz, 28-¢lu-H-6"b), 3.70(3H, s, 6'-OCH, ),
3.22(1H,dd,J = 12.1,4.4 Hz,H3a) ,1.24(3H, s,
H27).1.22(3H, s, H23),1.06(6H, s, H-24 H-
26),0.89 (3H, s, H-29),0.86 (3H, s, H-30) , 0. 81
(3H,s,H-25) ;" C-NMR ( py-ds, 100 MHz) §: 38.6
(C-1), 26.5(C2), 89.3(C-3), 39.5(C4), 55.8
(C-5),18.5(C-6),33.1(C-7), 39.9(C-8), 48.0
(C9),36.9(C-10), 23.4(C-11), 122.8(C-12),
144.1(C-13), 42. 1(C-14) , 28.2(C-15), 23.7(C-
16), 47.0(C-17), 41.7(C-18) , 46.2(C-19) , 30.7
(C-20), 34.0(C-21), 32.5(C-22), 28.1(C-23),
16.7(C24), 15.5(C25), 17.4(C26), 26.1(C-
27), 176.4 (C-28), 23.6 (C-29), 33.1(C-30),
52.0(-OCH,) ; 3-glu A, 8: 105.3(C-1"), 82.5(C-
2'),77.5(C-3"), 72.8(C4"),76.7(C-5"), 170. 4
(C-6'); 2'-glu, 8: 105.9 (C-1"), 77.0 (C2"),
77.9(C-3"), 71.7(C4"), 78.3(C-5"), 62.7 (C-
6"); 28-glu, 8: 95.7 (C-1"), 74.1(C2"), 79.3
(C-3"), 71.1(C4"), 78.9(C-5"), 62.2(C-6"),
DL s 5 SCHR (13 [ A — 3, g W AS AT Ro
FH g ( ginsenoside Ro methyl ester)

oM 16 (18 K. ESIMS m/z 969.5
[M+Na]*,945.5 [M - H] ;' H-NMR ( py-d, , 400
MHz) 8: 5.35(1H,d,J =7. 4 Hz,2'-glu-H-1") ,5. 22
(1H,1,J=6.8 Hz,H24) ,5.17(1H,d,J =7. 8 Hz,
20-glu-H-1") ,4.90 (1H,d,J =7.2 Hz,3-glu-H-1")
4.54(1H,br d,J =11.8 Hz,3-glu-H-6'a) ,4.47(1H,
brd,J=12.0 Hz,2'-glu-H-6"a) ,4. 46 (1H,br d, J =
11.5 Hz, 20-glu-H-6"a) ,4.32 (1H, br d, J = 11.8
Hz,3-glu-H-6'b) ,4. 31 (1H,br d,J =12. 0 Hz,2'-glu-
H-6"b) ,4.30(1H,br d,J =11.5 Hz,20-glu-H-6"b) ,
4.08(1H, m, H-12¢) ,3.24 (1H, dd, J = 11.6,3.5
Hz,H-3a) ,1.60(3H,s,H21) ,1.57(6H,s, H-26, H-
27),1.26 (3H, s, H-28),1.08 (3H, s, H29) , 0. 93
(6H,s, H-18,H-30),0.79 (3H,s, H-19) ;" C-NMR
Bl W2 2 A EEOE - 5OCIR07 J 3R — 30, B
ANZ2F Rd(ginsenoside Rd) ,

aM 17 (18 K. ESIMS m/z 985.5
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[M+Na]*,961.5 [M - H] ;' H-NMR ( py-d, , 400
MHz) §: 5.87(1H,d,J =3.7 Hz,4"-glu-H-1") ,5. 22
(1H,t,/=6.6 Hz,H-24),5.15(1H,d,J =7.8 Hz,
20-glu-H-1") ,4. 88 (1H,d,J =7.8 Hz,6-glu-H-1") ,
4.55(1H, br d,J =10.8 Hz,4"-glu-H-6"a) ,4.47
(1H,dd,J =11.8, 2.4 Hz,6-glu-H-6"a) ,4.40(1H,
m,H-68) ,4.38(2H,br d,J =12.5 Hz,20-glu-H-6") ,
4.35(1H,br d,J =11. 8 Hz,6-glu-H-6"a) ,4.30(1H,
br d,J =10.8 Hz,4"-glu-H-6"b) ,4.12 (1H, m, H-
12a),3.49(1H,dd,J =11.4,3.9 Hz, H3a),2.01
(3H,s,H-28),1.58(6H,s,H-26,H29) ,1. 56 (6H,
s,H-21,27),1.13 (3H, s, H-18),0.99 (3H, s, H-
19),0.77 (3H,s,H-30) ;" C-NMR %t 0.3 1. DI
RS SCERL 11 ] AR — 30, % NS B Re,
(ginsenoside Re;) .,

& 18 [k A, ESI-MS m/z 955.5
[M+Na]*,931.5 [M - H] ;' H-NMR ( py-d, , 400
MHz) §: 5.65[ 1H,br s,6"-ara(f)-H-1"],5.29(1H,
t,/=6.0 Hz,H24) ,5.10(1H,d,J =7. 6 Hz,20-glu-
H-1"),5.01 (1H,d, J = 7.8 Hz, 6-glu-H-1") , 4. 66
(1H,dd,J =10.8, 1.7 Hz,20-glu-H-6"a) ,4. 51 (1H,
dd,J =11.7, 2.4 Hz, 6-glu-H-6"a) ,4.41 (1H, 1H,
dd,J=10.6,3.1 Hz,H-68) ,4.34(1H,br d,J =11.7
Hz,6-glu-H-6"a) ,4.30(1H,dd,J =11.8, 3.0 Hz,6"-
ara(f)-H-5"a) ,4. 13(1H,m,H-12a) ,4. 19(1H, dd,
J=11.8, 2.4 Hz,6"-ara(f)-H-5"b) ,4.07(1H,br d,
J=10.8 Hz,20-glu-H-6"b) ,3.49(1H,dd,J =11.5,
4.6 Hz,H3a),2.05(3H,s,H-28),1.63(3H, s, H-
27),1.59(9H,s,H-21,26,29),1. 14(3H,s,H-18) ,
1.01(3H,s,H-19),0.77(3H,s,H-30) ; " C-NMR %%
PEILFE 1, DA B Bs 50k [ 11 ] A — 20, %0
NS Re, (ginsenoside Re, ) .

A 19 [ A, ESI-MS m/z 985.5
[M+Nal]*,961.5 [M - H] ;' H-NMR ( py-d; , 400

MHz) 6. 5.92(1H,d,J =7.2 Hz,6-glu-H-1") ,5.22
(1H,t,/=6.2 Hz,H-24),5.15(1H,d,J =7.8 Hz,
20-glu-H-1") ,4.88(1H,d,J =7.6 Hz,2'-glu-H-1") ,
4.47(1H,br d,J =12.2 Hz,3-glu-H-6'a) ,4.46 (1H,
brd,J=11.5 Hz,20-glu-H-6"a) ,4.45(1H,br d,J =
11.8 Hz,2'-glu-H-6"a) ,4.35(1H,br d,J =12. 2 Hz,
3-glu-H-6'b) ,4.33(1H,1H,dd,J = 11.0,2.6 Hz,
H-68) ,4.31(1H,br d,J =11.8 Hz,2'-glu-H-6"b) ,

4.28(1H,br d,J =11.5 Hz,20-glu-H-6"b) , 4. 08
(1H,m,H-12) ,3.44(1H,dd,J =10.8,4.3 Hz, H-
3a),2.06(3H,s,H-28),1.57(9H,s,H-26,27,29) ,
1.46(3H,s,H-21),1.10(3H,s,H-18) ,0.93(3H,s,
H-19),0.77 (3H, s, H-30) ;" C-NMR % ¥ W3 1,
DL E2E 5 SRR 14 ] JeAR — B, %58 O 204 % B
3 A Z AT Rf(20-gluco-ginsenoside Rf) .

&Y 20 H MK, ESI-MS m/z 979.5
[M+Na]*,955.5 [M - H] ;' H-NMR ( py-d, , 400
MHz) 6: 6.30 (1H,d, J = 8.0 Hz, 28-glu-H-1"),
5.39(1H,d,J =7.8 Hz,2'-glu-H-1") ,5. 39 (1H, brs,
H-12),4.97(1H,d,J =6.4 Hz,3-glu A-H-1") ,4.47
(1H, dd, J=10.2, 2.5 Hz, 2"-glu-H-6"a), 4.44
(1H, brd, J=10.2 Hz, 2"-glu-H-6"b) , 4.38 (1H,
dd, J=11.5, 3.9 Hz, 28-glu-H-6"a) , 4.35(1H, br
d, J=11.5 Hz, 28-glu-H-6"b) ,3.24 (1H,dd, J =
12.4,4.3 Hz,H-3«) ,1.25(3H,s,H-27) ,1. 24 (3H,
s, H23) ,1.07(6H, s, H-24 ,H-26) ,0. 89(3H,s, H-
29),0.86 (3H, s, H-30),0.81 (3H, s, H25) ;" C-
NMR (py-d, ,100 MHz) §: 38.7(C-1), 26.6(C-2),
89.2(C-3), 39.5(C4), 55.8(C-5), 18.5(C-6),
32.5(C-7), 39.9(C-8), 48.0(C9), 36.9(C-10),
23.4(C-11), 122.8(C-12), 144.1(C-13), 42.1
(C-14), 28.2(C-15), 23.7(C-16), 47.0(C-17),
41.7(C-18), 46.2(C-19), 30.8(C-20), 34.0(C-
21),33.1(C22),28.1(C23), 16.7(C24), 15.5
(C-25), 17.5(C-26), 26.1(C-27), 176.4(C-28),
23.6(C-29), 33.1(C-30); 3-glu A, 8§; 105.3(C-
1), 82.8(C-2"), 77.1(C-3"), 73.2(C4"), 77.7
(C-5"), 172.9 (C-6"); 2'-glu, §; 106.0 (C-1"),
77.9(C-2"), 78.2(C-3"), 71.1(C4"), 77.9 (C-
5"), 62.7(C-6"); 28-glu, §: 95.7(C-1"), 74. 1(C-
2"y, 79.3(C-3"), 71.6(C4"), 78.9(C-5"), 62.2
(C-6") o LA RHE 53R 1S ] 3R —5, S N
Z:BAF Ro( ginsenoside Ro) .

e 21 HfEEH A, ESI-MS m/z 1101.6
[M+Na]*,1077.6 [M - H] ~;'H-NMR ( py-d; ,400
MHz) 6. 5.64(1H,d,J=1.4 Hz,6"-ara(f)-H-1"") ,
5.35(1H,d,J =7.5 Hz,2'-glu-H-1") ,5.29 (1H,, t,
J=6.8 Hz,H24) ,5. 11 (1H,d, J =7.7 Hz,20-glu-
H-1"),4.89 (1H,d,J =7.5 Hz,3-glu-H-1") , 4. 65
(IH, dd, J =10.8, 2.0 Hz, 20-glu-H-6" a), 4.55
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(1H,br d,J =11.2 Hz,2'-glu-H-6"a) ,4.47 (1H, br
d,J=11.3 Hz,3-¢lu-H-6'a) ,4.34(1H,br d,J =11.3
Hz,3-glu-H-6'b) ,4.32[ 1H,br d,/ =10.9 Hz,6"-ara
(f)-H-5"a],4.30(1H,br d,/ =11.2 Hz,2'-glu-H-6"
b),4.28(1H,br d,J =10. 8 Hz,20-glu-H-6"b) ,4. 20
[1H,br d,J=10.9 Hz,6"-ara(f)-H-5"b],4.09(1H,
m,H-12a),3.24 (1H,dd, J = 11.6,4.2 Hz, H3a),
1.64(3H,s,H-27),1.61(3H,s,H-26) ,1.59(3H,s,
H-21),1.26(3H,s,H-28) ,1.08(3H,s,H-29),0.93
(3H,s,H-30),0.92 (3H,s,H-18),0.78 (3H, s, H-
19) ;" C-NMR %dfs W3 2., D 15l 5 30k 16 ] 3%
R—F, % g NS B AT Re(ginsenoside Re)

&8 22 Ak AR, ESI-MS m/z 1 173.6
[M+Na]",1149.6 [M-H] ;'H-NMR( py-ds ,400
MHz) 6. 5.30(1H,d,J =7.5 Hz,2'-glu-H-1") ,5. 29
(1H,t,J=6.4 Hz,H-24) ,5.11(1H,d,J =7.8 Hz,
20-glu-H-1"),5.08 (1H, d, J = 7.7 Hz, 6"-glu-H-
1"),4.88(1H,d,J =8.0 Hz,3-glu-H-1") ,4. 29(1H,
m,H-12a),3. 24 (1H,dd, J = 11.6,4. 0 Hz, H3a)
2.02(3H,s, Ac-CH,;),1.63(6H,s,H-26,27),1.58
(3H,s,H-21),1.30(3H,s,H-28),1.10(3H, s, H-
29),0.94(6H,s,H-18,30) ,0. 81 (3H,s,H-19) ;" C-
NMR #0420 DL EE 5 S0k 17 ] 3R — 2,
WE NTEEES AT R, (quinquenoside R,) o

WEW 23 A K, ESI-MS m/z 1 233.6
[M+Na]",1209.6 [M-H] ;'H-NMR( py-ds ,400
MHz) &: 5.70 [ 1H, br s, 6"-ara ({)-H-1""], 5. 34
(1H,d,J=7.6 Hz,2'-glu-H-1") ,5.29(1H,t,J =6. 4

H-24),5.12(1H,d, J =7.5 Hz,20-glu-H-1") ,
5.08(1H,d,J =7.4 Hz,2"xyl-H-1"") ,4.89 (1H,
d,J/ =7.6 Hz,3-glu-H-1") ,4.19 (1H, m, H-12«) ,
3.23(1H,dd,J =11.6,3.8 Hz,H-3a),1.65(6H,s,
H-26,H27),1.57 (3H,s,H21),1.25(3H, s, H-
28),1.07(3H,s,H-29),0.92(6H,s,H-18,H-30) ,
0.78(3H,s,H-19) ;"C-NMR ¥#E .2 2. DL F¥odE
5SCHRL 18 1A —3, %5 W NS AT Ra, (ginsen-
oside Ra,)

EY 24 HEOKH K, ESI-MS m/z 1 131.6
[M+Na]*,1107.6 [M-H] ;'H-NMR( py-d; ,400
MHz) 6. 5.34(1H,d,J =7.6 Hz,2'-glu-H-1") ,5. 29
(1H,t,/=6.6 Hz,H-24),5.10(1H,d,J =7.8 Hz,
20-glu-H-1"),5.07 (1H,d, J = 7.7 Hz, 6”-glu-H-
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1"),4.89(1H,d,J =7.5 Hz,3-glu-H-1") ,4. 29(1H,
m,H-12a) ,3.24(1H,dd,J =11.6,4.2 Hz,H-3«a) ,
1.64(6H,s, H-26,27),1.59 (3H, s, H-21), 1.26
(3H,s,H28),1.09 (3H,s,H-29),0.94 (6H, s, H-
18,H-30),0.80 (3H, s, H-19) ;" C-NMR %% . %
2, PLEEE S SR 16 ] HaA B, E NS B
F Rb, (ginsenoside Rb, ),

EY 25 HH A, ESI-MS m/z 1 233.6
[M+Na]*,1209.6 [M-H] ;'H-NMR( py-d; ,400
MHz) §: 5.35(1H,d,J=7.4 Hz,2'-glu-H-1") ,5. 28
(1H,t,J=6.8 Hz,H-24) ,5.09(1H,d,J =7.4 Hz,
20-glu-H-1"),5.09 (1H, d, J = 7.4 Hz, 4"-xyl-H-
1"),4.91[1H,d,J =5.7 Hz,6"-ara(p)-H-1""],
4.90(1H,d,J =5.9 Hz,3-glu-H-1") ,4.20 (1H, m,
H-12«) ,3.24(1H,dd,/=11.4,4.1 Hz,H-3) ,1. 63
(3H,s,H27),1.62(3H,s,H-26),1.59(3H, s, H-
21),1.26 (3H,s,H-28),1.08 (3H,s, H-29),0.95
(3H,s,H-30),0.93 (3H,s,H-18),0. 78 (3H, s, H-
19) ;" C-NMR %dfs W2 2., D 15l 5 3k [ 18 ] 3%
R—F, %eg NS 2T Ra, (ginsenoside Ra, )

EY 26 HEH K, ESI-MS m/z 1263.6
[M+Na]",1239.6 [M - H] ;' H-NMR ( py-d, ,400
MHz) 6. 5.35(1H,d,J =7.6 Hz,2'-glu-H-1") ,5. 31
(1H,t,J=6.8 Hz,H-24) ,5.26(1H,d,J =7.6 Hz,
6"-glu-H-1"") ,5.10 (1H, d, J = 7.6 Hz, 3"-xyl-H-
1"),5.10(1H,d, J =7.6 Hz,20-glu-H-1") , 4. 90
(1H,d,J =7.5 Hz,3-glu-H-1"),4.20 (1H, m, H-
12«) ,3.24(1H,dd, J =11.4,4.2 Hz,H-3a),1.65
(3H,s,H-27),1.63(3H,s,H-26),1.60(3H, s, H-
21),1.26 (3H,s,H-28),1.08 (3H, s, H-29),0.94
(6H,s, H-18,H-30),0.81 (3H,s, H-19) ;" C-NMR
Bl W2, LA FBOE S SCHRL 19 | AR — 3, 8
N NS R Ra, (ginsenoside Ra;)

EY27 HEM A, ESI-MS m/z1101. 6[ M
+Na]*,1077.6 [M - H] ;' H-NMR ( py-d, , 400
MHz) 6. 5.34(1H,d,J =7.6 Hz,2'-glu-H-1") ,5. 29
(1H,t,/=6.3 Hz,H-24),5. 11 (1H,d,J =7.7 Hz,
20-glu-H-1") ,4.97[1H,d,J =6.0 Hz,6"-ara(p)-H-
1"7],4.89(1H,d,J =7.5 Hz,3-¢glu-H-1") ,4.09(1H,
m,H-12«),3.23(1H,dd,J =11.5,4.0 Hz,H-3«x) ,
1.62(3H,s,H-27),1.61(3H,s,H-26),1.59(3H,s,
H-21),1.25(3H,s,H-28),1.07(3H,s,H-29),0. 92
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(6H,s,H-18,30),0.78 (3H, s, H-19) ;" C-NMR %%
P2, DRSS SCHR 016 ] FeA —30, 2
AN Z2F Rb, (ginsenoside Rb, ) ,

oy 28 Pk, ESI-MS m/z 1 263.6
[M+Na]*,1239.7 [M-H] ;'H-NMR( py-d; ,400
MHz) 8: 5.35(1H,d,J =7. 6 Hz,2"-glu-H-1") ,5. 28
(1H,1,J=6.5 Hz,H-24) ,5. 11 (1H,d,J =7.7 Hz,
20-glu-H-1") , 4.93(1H,d,J =7. 5 Hz,6"-xyl-1""") ,
4.90(1H,d,J =7.7 Hz,3-glu-H-1") ,4.90 (1H,d,
J=7.7 Hz, 6"-glu-H-1"") , 4.20 (1H, m, H-12a ),
3.24(1H,dd,J =11.5,3.6 Hz, H-3a) 1. 63 (3H,s,
H-27) .1.61(3H,s,H-26) ,1. 58 (3H,s,H-21) ,1. 26
(3H,s,H-28),1.08 (3H,s,H-29),0.94 (3H, s, H-
30),0.93 (3H, s, H-18), 0.79 (3H, s, H-19) ;
PC-NMREE W3 2. DL - 8dls 5 S0k [ 20 ] 36 A —
B, % E =T R, (notoginsenoside R,) .
4 ghigSihe

R 28 MR AL S 1 E RN MG
BASHRAIR R 3 13 28, 5 6 hE A
ZARFIAR ZE b 3 B 3 AR SOF L& 6,
14,19 EGEE ST T IHE . A B X4
MES H 25 = -1 ( Notoginseng Radix et Rhizoma) Jj
SrEKE LAY 1 AB BRI AT R 2 A
SR < B — AP ARDIR 2T T, H S MR
JEOAR s ZE LRI b LA A DB/ INFITR] BT A 45 AE 5 78
A1 b DA IR B e R DU B =il S T R
E, A Z PUHES P. quinguefolium L., = P. notog-
inseng (Burk. ) F. H. Chen %5 /23X — 2R BEAC A
Y, RASIRR I BRI RALRZE K T )
), PSR AN ik sl G s 6 3 B A1 B Ly A X
BT M R s TEAR 2 Uy b LS SR EIOCR B
B = 2T 2 1o, 2 NS R ik
RBEACERMEEY i Z R =€ P. zingiberensis C.
Y. Wuet K. M. Feng,Fill =& P. stipuleanatus
H. T. Tsai et K. M. Feng 4735 % P. japnicus C. A.
Mey. K H A8 Fp B 47 45 = P. japonicus C. A,
Mey. var. angustifolius( Burk. ) Cheng et Chun Fl1¥k
F2 P. japonicus C. A. Mey. var. major ( Burk. )
C.Y.Wu et K. M. Feng &, AAX M AN Z40r & 15 3]
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NS N AEW) T il i — B0k
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Chemical constituents from the roots and rhizomes of
Panax ginseng cultivated in Jilin province

WANG Hong-ping' , YANG Xin-bao™?, YANG Xiu-wei'* , LIU Jian-xun>”,
WANG Ying-ping' , ZHANG Lian-xue’
(1. State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences ,
Peking University, Beijing 100191, China;
2. Xiyuan Hospital, China Academy of Chinese Sciences, Beijing 100091, China;
3. Bejjing University of Chinese Medicines, Beijing 100029, China;
4. Institute of Special Wild Economic Animals and Plants Science, Chinese Academy of
Agricultural Sciences, Changchun 130122, China;
5. College of Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130118, China)

[ Abstract] The chemical constituents of the roots and rhizomes of Panax ginseng were systematically investigated by various
column chromatographic methods including Amberlite XAD-4 macroporous adsorptive resins and silica gel as well as high-performance
liquid chromatography, and their chemical structures were identified by physico-chemical properties and spectral analyses. Twenty-eight
compounds were isolated from the 70% ethanolic-aqueous exiract and identified as koryoginsenoside R, (1), ginsenoside Rg, (2), gin-
senoside Rf(3), notoginsenoside R, (4) , ginsenoside Rg, (5) , notoginsenoside Fe(6) , ginsenjilinol(7) , ginsenoside Res(8) , noto-
ginsenoside N(9) , notoginsenoside R, (10), ginsenoside Re, (11), ginsenoside Re, (12), ginsenoside Re (13), ginsenoside Rs,
(14), ginsenoside Ro methyl ester(15) , ginsenoside Rd(16) , ginsenoside Re; (17), ginsenoside Re, (18) , 20-gluco-ginsenoside Rf
(19), ginsenoside Ro(20) , ginsenoside Re(21) , quinquenoside-R, (22) , ginsenoside Ra, (23), ginsenoside Rb, (24) , ginsenoside
Ra, (25), ginsenoside Ra,;(26) , ginsenoside Rb,(27) , and notoginsenoside R, (28). All isolated compounds are 20(.S) -protopanax-
adiol or protopanaxatriol type triterpenoid saponins. Compound 1 was isolated from the roots and rhizomes of P. ginseng cultivated in Ji-
lin province for the first time and compound 6 was isolated from the roots and rhizomes of P. ginseng for the first time. The 'H-NMR
data of compounds 6, 14 and 19 were assigned for the first time.

[ Key words| Panax ginseng; chemical constituents; notoginsenoside Fe; ginsenoside Rs, ; 20-gluco-ginsenoside Rf
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