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Studies on the saponins from the leaves of Panax ginseng™
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Abdiad This research aimed to study the saponins of the leaves of Panax ginseng and to search for the undiscovered
saponins. Normal and reversed phase silica gel column chromatography combined with preparative HPLC were used for the
purification of individual saponins. Altogether 12 triterpene saponins were isolated and identified as vina-ginsenoside R, (1),
vina-ginsenoside R, (2), vina-ginsenoside Ry (3), ginsenoside Rkl (4), ginsenoside Rg; (5), 5, 6-didehydroginsenoside Rd (6),
ginsenoside Rb, (7), ginsenoside Rb, (8), ginsenoside Re (9), ginsenoside Re (10), ginsenoside Rd (11), ginsenoside Rg, (12),
respectively. It was the first time that compounds 1-6 were isolated from the leaves of this plant.

K{caymr-]g Panax ginseng leaves; Vina-ginsenoside R, ginsenoside Rk;; ginsenoside Rg;; 5,6- didehydroginsenoside Rd
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SEALEAL KA PR AT ) 5 il A v OB 3% A b 5 1%
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10 pm; 250 mm x 30.0 mm, 10 pm, WelchZ w4 7 ) 5 i iR
FIE AT EARSL.

NS 20134 8 1 [ 3 Moag v 7= B, oh b B BL 2%
5t o #0 A  J9r G 2 RS AU 9 5L 56 8 W NS (Panax ginseng
C.AMey.) it FR4 (20130820) {RAF7EA T80 %
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YO A BE IR T B 70 40 26 . A9 39) lP BE 2R 1y (1.1
kg) . IETEEAHUY) (4.2 kg) .

BUE T A B (2.0 kg) , SR EE IS FEZHT (100-200
H, 15 kg), DL & HF bt —HEV/V 1:10-1:2 KIAD) EHHR
GEEATRARE VR, AR IR W 4, LA R (% i 4B
EIF, A2 ) (Frod-Fr.12) . B Fr.4 (50 g) i i JF ik
ODSHEJZHT L Jz il 4 BIHPLC (C184%, 203 nm, 85%H figi—
) il &S L& P14 (82 mg) fLE WIS (125 mg) L&Y
12 (4.8 g) ; BLFr.7 (150 g) i 13 FF i ODSHE 2 Hr LA Je il #5784
HPLC (CI18%F, 203 nm, 78%MH EE-7K ) il &5 8 1b&¥r1 (124
mg) LA 6 (535 mg)  fLAY11(34.2 g) 5 BLFr.10 (200
g ) 1 3o 5l S A C184E )2 Hr LA B il & B HPLC (C184E, 203
nm, 35%Z05-7K) #il &Mk G w2 (6.1 g) LA W3 (1.2
g) MAEMT(27g) LB W8(45g) fLAEWI(168¢) 1k
AW10(372¢).

Iy L5 10 25 TE

T8 o5 OB LA, B i 45 ) M e 25 AR DL IR 1.

AW C i Hg,0,,, JEE S (HEE-—/K). ESI-MS m/z
929 [M-H]", 'H-NMR (400 MHz, C;D;N) 8: 0.78 (3H, s, Me-
19), 0.97 (6H, s, Me-30,18) , 1.10 (3H, s, Me-29), 1.27(3H,
s, Me-28), 1.50 (3H, s, Me-21), 1.66 (3H, s, Me-27) , 1.67

(3H, s, Me-26) ; 3.29 (1H, dd, J = 11.2 Hz, 3.6 Hz, H-3) ,
530(1H, t, J = 5.6 Hz, H-24), 493 (1H, d, J = 7.2 Hz,
H-1"), 5.09(1H , d, J= 7.6 Hz, H-1""), 5.37(1H, d, J = 7.6
Hz, H-17) ; JLHARSC-NMREE WL 1. 55 SCHk[S 0 BR K0
FEA L, BB Y U 2 B TR, (Vina-ginsenoside
R;).

& W2: CuiHgO,, FITEE BK K. ESI-MS m/z 931
[M-HT, 'H-NMR (400 MHz, C,D;N) 6: 091 (3H, s, Me-18) ,
0.98 (3H, s, Me-30), 1.04 (3H, s, Me-19), 1.48 (3H, s, Me-
29), 1.57(3H, s, Me-28), 1.97 (3H, s, Me-21), 1.58 (6H,
s, Me-26, 27) ; 3.33(1H, dd, J = 7.2 Hz, 0.8 Hz, H-3) , 4.27

(1H, overlapped, H-6) , 4.18 (1H, m, H-12), 5.22 (1H, brs,
H-24) ,495(1H, d, J= 6.4 Hz, H-1’), 516 (1H, d, J = 6.4
Hz, H-1"), 5.37(1H, d, J = 7.2 Hz, H-17) ; H H{&"”C-NMR
B L1, 5 SRR ST BRECHR e AR — 2, BUE etk B 2l
g 2 TR, (Vina-ginsenoside R,) .

1&%%3: C48H82019’ H@jﬁ%ﬁ!*ﬁj{ ESI-MS m/z 931
[M-H]", '"H-NMR (400MHz, CD:N) 6: 0.80 (3H, s, Me-19) ,
0.86 (3H, s, Me-30), 0.98 (3H, s, Me-18), 1.09 (3H, s, Me-
29), 1.25(3H, s, Me-28), 1.57(3H, s, Me-21), 1.52 (6H, s,
Me-26, 27) ; 3.24 (1H, dd, J = 13.2 Hz, 44 Hz, H-3), 4.05

(1H, m, H-12), 6.22(1H, td, J=14.8 Hz, 7.6 Hz H-23) , 6.01

(1H, d, J=15.6, H-24), 489 (1H, d, J=72Hz, H-1"), 5.17

(1H, d, J=6Hz, H-1"), 5.35(1H, d, J=72Hz, H-1") ; H
HAAPC-NMRECHE WL 1. 15 SCHR ST IR B 5 A — 3, ek
EE W3NS 2 R, (Vina-ginsenoside Ry) .

EY4. CLH,0,, FMIGE R K. ESI-MS m/z 765 [M
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- H], 'H-NMR (400MHz, C.D,N) 6: 0.79 (3H, s, Me-19) ,
0.95(3H, s, Me-30), 1.00 (3H, s, Me-18), 1.09 (3H, s, Me-
29), 1.28 (3H, s, Me-28), 1.58 (3H, s, Me-27) , 1.64 (3H,
s, Me-26), 2.80 (1H, m, H-17), 3.26 (1H, dd, J = 9.2 Hz, 2
Hz, H-3), 3.89(3H, s, H-12, 5°, 57), 493 (1H, brs, H-21) ,
5.13(1H, brs, H-21), 527(1H, br t, J= 6.4 Hz, H-24) , 5.37
(1H, d, J=6.4 Hz, H-1”), 489 (1H, d, J= 6.4 Hz, H-1") ;
HARPC-NMREUE W21, 5 Sk [6]% BAE 5 AR — 3, 3%
WEE WA NS B RE, (Ginsenoside Rk, ) .
’fhé%st C42H7OOIZv H@%%ﬂ%%‘ﬂi ESI-MS m/z 765 [M
- H], 'H-NMR (400MHz, C.D,N) 6: 0.79 (3H, s, Me-19) ,
0.94 (3H, s, Me-30), 1.00 (3H, s, Me-18), 1.08 (3H, s, Me-
29), 1.27(3H, s, Me-28) , 1.56 (3H, s, Me-27), 1.60 (3H, s,
Me-26), 1.80 (3H, s, Me-21), 3.25(1H, dd, J = 11.2 Hz, 3.6
Hz, H-3), 5.58 (1H, m, H-6 ), 3.91(3H, s, H-12, 5, 57) ,
521(1H, brt, J=6 Hz, H-22), 549 (1H, brt, J= 6.8 Hz,
H-24), 534 (1H, d, J=7.6 Hz, H-1”), 490 (1H, d, J= 7.2
Hz, H-1) ; H BLAPC-NMREHE UL 3R 1. 55 SCHk [6]0F B 3G
AR—F, W e A WIS NS B 1 Res (Ginsenoside Rgs) .
A 6: CuHg Oy, HMICE A K. ESI-MS m/z 943
[M - H]', '"H-NMR (400MHz, C;D,N) d: 0.90 (3H, s, Me-
18), 1.00 (3H, s, Me-30), 1.08 (3H, s, Me-19) , 1.40 (3H,
s, Me-29), 1.48 (3H, s, Me-28), 1.60 (3H, s, Me-21), 1.58
(6H, s, Me-26, 27), 3.28 (1H, dd, J = 11.2 Hz, 3.2 Hz,
H-3),524(1H, brt, J=6 Hz, H-24), 487(1H, d, J=17.2
Hz, H-1’), 5.17(1H, d, J = 7.6 Hz, H-1"") , 532 (1H, d,
J =176 Hz, H-17) ; JHL{&SC-NMREUE W& 1. 5 3CHk[ 714
TR FE A — 2, et B els, 6- LA NS E1TRd
(5,6-Didehydroginsenoside Rd) .
AT 1225 kIR, e M AS 2 H
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Fig. 1 The structure of compounds 1-6.
*1 UEW1-689 "C-NMRZ{#E (100 MHz, C,D,N)
Table 1 “"C-NMR date of compounds 1-6 (100 MHz, C;D;N)
C 1 2 3 4 5 6 7 3 9 10 11 12
1 39.1 38.9 39.0 39.0 39.0 39.5 39.0 39.0 38.9 39.2 39.2 39.4
2 26.6 26.4 26.5 26.5 279 26.8 25.6 25.6 25.6 27.5 25.8 28.2
3 88.8 89.2 88.8 88.7 88.7 87.7 88.8 88.8 89.0 78.3 89.0 78.5
4 39.5 40.4 39.0 39.5 40.0 2.8 39.5 39.4 39.7 39.4 39.7 40.4
5 56.2 61.5 56.2 56.2 56.1 147.1 56.2 56.2 56.4 60.6 56.4 61.7
6 18.2 67.3 18.2 18.2 18.2 119.6 18.2 18.2 18.5 74.3 18.5 67.7
7 35.5 472 34.9 35.1 35.1 34.6 34.9 34.9 352 457 352 475

N SHE A 244t  Chin J Appl Environ Biol http://www.cibj.com/
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Table 1 “C-NMR date of compounds 1—-6 (100 MHz, C;D,N)

224 RILIE GE 73

C 1 2 3 4 5 6 7 8 9 10 11 12
8 40.1 40.9 39.8 40.0 39.5 37.1 39.8 39.8 40.1 41.0 40.1 41.2
9 50.8 49.5 49.9 48.1 50.5 46.9 50.0 50.0 50.2 49.5 50.2 49.9
10 36.7 38.6 36.7 36.8 36.8 37.1 36.7 36.7 36.9 39.7 36.9 39.3
11 21.7 30.6 30.6 32.5 32.0 32.0 30.6 30.5 30.8 30.7 30.8 30.7
12 25.3 70.0 70.4 72.2 72.3 69.8 70.0 70.0 70.2 70.3 70.2 70.2
13 423 48.9 49.2 522 50.2 49.3 49.3 49.2 49.5 49.3 49.5 49.1
14 50.5 51.1 513 51.0 50.8 50.8 51.2 51.2 51.5 51.2 51.5 513
15 31.3 30.6 30.6 32,5 324 323 30.5 30.5 30.8 30.5 30.8 30.8
16 27.7 26.4 26.2 30.6 26.5 26.5 26.4 26.4 26.7 26.4 26.7 26.6
17 48.3 51.4 522 50.6 50.7 51.6 51.2 51.2 51.6 51.5 51.6 51.6
18 16.4 17.3 16.4 16.3 16.2 17.8 15.8 15.8 16.0 17.4 16.0 17.5
19 16.3 17.3 16.1 15.6 16.4 20.2 16.0 16.1 16.3 17.3 16.3 17.4
20 82.0 83.1 83.1 155.3 140.0 83.1 83.3 83.3 83.5 83.1 83.5 83.4
21 21.4 22.2 23.0 107.9 13.0 22.3 22.2 22.1 22.4 22.1 22.4 22.3
22 40.5 35.9 39.5 33.6 122.8 36.1 36.0 36.0 36.2 35.8 36.2 36.1
23 23.0 23.0 122.5 26.8 27.2 23.1 23.0 23.0 232 23.0 232 232
24 126.0 125.7 141.9 125.1 123.8 125.7 1257 1257 126.0 1257 126.0 126.
25 130.5 130.7 69.7 130.9 131.0 130.8 130.9 130.9 130.9 130.7 130.9 131.1
26 25.6 25.6 30.4 25.6 25.5 25.6 25.6 25.6 25.8 25.6 25.8 25.8
27 17.7 17.6 30.4 17.5 17.5 17.6 177 177 17.8 17.6 17.8 17.9
28 27.9 31.1 27.9 27.9 28.6 27.9 27.9 27.9 28.1 32.0 28.1 32.0
29 15.5 16.6 15.7 16.4 15.6 239 16.4 16.4 16.7 17.0 16.7 16.5
30 16.6 17.2 16.9 16.7 16.8 16.7 17.2 17.2 17.4 17.0 17.4 17.6

3-Gle 3-Gle 3-Gle 3-Gle 3-Gle 3-Gle 3-Gle 3-Gle 3-Gle 6-Glc 3-Gle
1 104.9 105.1 104.9 104.9 104.9 104.7 104.9 104.8 104.9 101.6 105.2
2 83.3 83.1 83.1 83.2 83.2 83.4 83.1 83.2 83.1 78.9 83.3
3 77.9 77.9 77.9 78.1 78.1 777 77.9 77.8 77.8 78.0 78.0
4 71.4 71.3 71.3 71.4 71.4 71.4 71.3 71.4 71.3 72.0 71.6
5 777 78.0 78.1 777 777 78.1 78.1 78.0 78.1 78.1 78.3
6 62.6 62.5 62.5 62.4 62.4 62.4 62.4 62.4 62.4 62.6 62.7

Gle Gle Gle Gle Gle Gle Gle Gle Gle Rha Gle

1 105.9 105.7 105.7 105.9 105.8 106.0 105.8 105.8 105.8 101.7 106.1
2 77.0 76.9 76.9 77.0 77.0 76.9 76.9 76.9 76.9 72.2 7.2
3 78.0 79.0 78.6 78.1 78.1 77.9 79.0 78.9 79.0 72.3 79.4
4 71.8 71.4 71.4 71.4 71.4 71.4 71.4 71.4 71.4 73.9 71.7
5 777 78.1 78.1 77.9 77.9 78.1 777 77.6 777 69.2 78.2
6 62.9 62.7 62.6 62.6 62.6 62.6 62.6 62.6 62.6 18.5 62.9

20-Glc 20-Gle 20-Gle 20-Gle 20-Gle 20-Gle 20-Gle 20-Gle 20-Gle 20-Gle
1 98.4 98.0 98.0 98.1 97.9 97.9 97.8 98.0 98.3 98.1
2 75.4 74.9 75.1 74.9 74.6 74.6 74.8 74.9 75.2 75.0
3 78.9 77.9 78.1 79.0 78.1 78.9 78.0 79.1 78.4 79.3
4 71.4 71.5 71.3 71.4 71.4 71.5 71.8 71.3 71.7 72.1
5 78.1 77.9 78.0 78.1 76.8 76.5 76.3 78.2 78.4 76.6
6 62.5 62.5 62.6 62.5 70.0 69.0 68.2 62.8 62.9 68.5

Gle Ara Ara Ara

1 105.1 104.4 109.9 110.1
2 75.0 71.9 83.2 83.3
3 777 73.8 78.6 78.8
4 71.4 68.3 85.7 86.1
5 76.9 65.4 62.4 62.7
6 62.5
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