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WE: N T EIR=Y(Panax zingiberensis)IRZE ) BH AL RSy, KA MRS . AL AR B S5 A 77k M AR 251
RIS 9 MREFRMMEY), HAEHACEF ARG EIE, RS E NNSEH SL1 (1)« AZEH R (2). =
HREHF Rs 3). MTHSEH Va @), W ASEH Rio (5) ASEH Rg (6). WREH A 28-0-p-D-HEHH (7). SFHE
% 28-0-B-D- I EIHETF @)FIZIR=-LTF Ri (9). tL&W 1. 3. 5. 7T M 8 NE RN ZHEY T HEAES], Hbhay s N TH
Rl B, SRR R Y R WARIE

Kl Nkl FR=14 R, BEX
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Saponins from Rhizomes of Panax zingiberensis

LI Xiaobo®®, ZHANG Gaoju*®, ZHANG Guanghui®®, YANG Shengchao®’, JIANG Weiwei*?<*

(a. Key Laboratory of Medicinal Plant Biology of Yunnan Province; b. National & Local Joint Engineering Research Center on Germplasms Utilization &

Innovation of Chinese Medicinal Materials in Southwest China; c. College of Science, Yunnan Agricultural University, Kunming 650201, China)

Abstract: To investigate the chemical constituents from rhizomes of Panax zingiberensis, nine compounds were
isolated and purified by methods of column chromatography on silica gel and Sephadex LH-20. Based on physical
and chemical properties and spectral data,their structures were identified as ginsenoside SL; (1), ginsenoside Rh;
(2), notoginsenoside Rg (3), chikusetsusaponin [Va (4), vina-ginsenoside 10 (5), ginsenoside Rg; (6), spinasaponin
A 28-0O-p-D-glucopyranoside (7), oleanolic acid 28-O-f-D-glucopyranoside (8) and zingbroside R; (9).
Compounds 1, 3, 5, 7, and 8 were isolated from P. zingiberensis for the first time. Compound 5 belongs to the
ocotillol-type saponin, which was not previously reported from this species.

Key words: Araliaceae; Panax zingiberensis; Rhizome; Saponin

F MR =X (Panax zingiberensis) A 1. I £l (Arali-
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BIREEE: FPR= ORI BRI 885

RGP R TE 3, 22 m Al RS9 T ML
8 N TMEI NS BV 2R =t (Panax zingi-
berensis), B AAF T 2 B A VK 22 7 B A 254 Fh
R ENHT SR E TS AR AL O

1.2 AR AR

API Qstar Pulsa LC/TOF Jfii{X, Bruker AM-
400, DRX-500 Al AVANCE 111-600 MHz i 5 #% fif
ILPRAU it Bruker A#]), TMS NWFR, thFAF
o F ppm £/x, MEHEJ A Hz FoR; PEEH
K ALK F i 25 B BR A W) s ek 28 K AX
R ENAERA R AR A PIF UL
AR IR T2 | HET R G
WEMR (T S TT)s AB-8 (KFLAMIE R
PR TR R A IR AT RABEER AR FIAE Z 4T FH RP-
18 (f5[E Merk A ]); Sephadex LH-20 (Amer- sham
Pharmacia Biotech A 7]); ¥ t4571)(5% i BZ £ BE 1K),
HE . S0 TABRFN 208 CTE N Tl 2 5 2% S A,
IETEE KGR N2, RN, KA
M A K .

1.3 REUF5 5

FZOR=-BAEZEHR 2.8 kg, TN 8 5 70% FHEY
W 3 d, EEFERAL 3 Uk, REUN ) 23 )
92,151 1.5 h, & I FERCH =] i 22 Je Rk, 24
WOy UGS L TRAL BRI AB-8 KL IS FE(2 kg), BA
2L 7K Bt 22 Molish B A I, B3 DL 80% F i (St
8 L)eMt, WAHEWERELEBi, I, WR4n TR
HER =R BET(440 ).

BRI T 1.0 kg B BT RN, W
AR LLEAT-FHEE-/K(10 5 12 0~0 1 DERFEFM,
WCEE TR, B0y 0.5 L, JLICEE 292 1, 2%
B Fri~Fr8 414y . 4143 Fr4 (150 g) FhE
WL, FH - FR - KV R R G AT B FE DL,
55 3 MBS Fr4.1~Fr4.3. Fr4.1 (20 )& rERHE
i, UST-HREE-KO D10 0.2~7 23 1 0.5)BRE T
fiit, FELL Sephadex LH-20 (FFE%)4litk, 53L&
1 (2 mg). 2 (8 mg)M 3 (246 mg). Fr4.2 (50 g)& K
B ENT (- LR LB5-F - /K s & 45-F EE-7K)
BEEESERL, 15246590 4 (6 mg)- 5 (10 mg)+ 6 (10 mg)
17 (2 g)e Fr4.3(30g)id Rp-18 ki, DLK-FEE
(9 1 1~0 & )BREEYE/IL, FFLL Sephadex LH- 20 (FF)
aifk, H3MELEY 8 (6 mg)Fl 9 (10 mg) (H 1),

1.4 Z5H%5%E

&1 A, ESI-MS m/z: 693 [M +
Na]*; 'H NMR (400 MHz, CD;0D): 6 4.34 (1H, d, J =
7.8 Hz, H'-6), 1.76, 1.32, 1.12, 1.09, 1.00, 0.99, 0.94
(each 3H, s, CH3x7); 3C NMR (125 MHz, CD;OD):
8 40.5 (C-1), 27.5 (C-2), 79.1 (C-3), 40.4 (C-4), 61.8
(C-5), 79.9 (C-6), 45.3 (C-7), 41.8 (C-8), 50.9 (C-9),
40.2 (C-10), 32.0 (C-11), 71.7 (C-12), 49.5 (C-13),
52.5 (C-14), 31.9 (C-15), 27.4 (C-16), 52.5 (C-17),
17.9 (C-18), 17.5 (C-19), 74.2 (C-20), 22.6 (C-21),
40.4 (C-22), 26.4 (C-23), 91.2 (C-24), 146.2 (C-25),
113.9 (C-26), 17.8 (C-27), 31.4 (C-28), 16.8 (C-29),
17.3 (C-30), 105.5 (C-1"), 75.5 (C-2), 80.9 (C-3"),
72.0 (C-4"), 77.7 (C-5"), 62.9 (C-6"). LA E%¥#E 5 ¢
BRIOMREFEA — B, MEENNS R SLi.

&2 AR, ESI-MS m/z: 661 [M +
Na]*; 'TH NMR (400 MHz, CD;OD): 6 4.38 (1H, d, J =
7.8 Hz, H-1"), 1.70, 1.64, 1.34, 1.17, 1.11, 1.02, 1.01,
0.96 (each 3H, s, CH3x8); '3C NMR (100 MHz,
CD;0D): 6 40.2 (C-1), 27.6 (C-2), 79.9 (C-3), 40.5
(C-4), 61.8 (C-5), 77.6 (C-6), 45.3 (C-7), 41.8 (C-8),
50.9 (C-9), 40.4 (C-10), 31.9 (C-11), 71.7 (C-12), 48.5
(C-13), 52.5 (C-14), 31.9 (C-15), 27.4 (C-16), 55.1
(C-17), 17.8 (C-18), 17.9 (C-19), 74.5 (C-20), 26.6
(C-21), 36.3 (C-22), 23.3 (C-23), 126.2 (C-24), 132.1
(C-25), 26.0 (C-26), 17.6 (C-27), 31.4 (C-28), 16.2
(C-29), 17.1 (C-30), 105.5 (C-1"), 75.5 (C-2"), 81.8 (C-
3"), 71.7 (C-4"), 79.0 (C-5"), 62.9 (C-6"). LA L5
SCHR[10RE T A —5L, % E NS H Rhyo

&3 ABKK, ESI-MS m/z: 653 [M -
H]; 'H NMR (400 MHz, CsDsN): 6 5.07 (1H, d, J =
7.8 Hz, H-1"), 2.06, 1.63, 1.56, 1.55, 1.39, 1.26, 1.06,
0.80 (each 3H, s, CH;x8); 3C NMR (100 MHz,
CsDsN): 6 39.7 (C-1), 28.0 (C-2), 78.6 (C-3), 40.1
(C-4), 61.5 (C-5), 80.1 (C-6), 45.2 (C-7), 41.1 (C-8),
50.2 (C-9), 39.4 (C-10), 32.2 (C-11), 71.1 (C-12), 48.5
(C-13), 51.7 (C-14), 312 (C-15), 26.8 (C-16), 54.2
(C-17), 17.4 (C-18), 17.8 (C-19), 73.3 (C-20), 27.7
(C-21), 137.6 (C-22), 127.4 (C-23), 40.4 (C-24), 81.3
(C-25), 25.2 (C-26), 25.3 (C-27), 31.8 (C-28), 16.4
(C-29), 16.8 (C-30), 106.0 (C-1'), 75.5 (C-2"), 79.7
(C-3"), 71.8 (C-4"), 78.3 (C-5"), 63.1 (C-6"). LA _E¥¥
HICER[1#kEREA —F, MEEN=L2H Rso
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Fig. 1 Structures of compounds 1-9

EY) 4 H kK, ESI-MS m/z: 793 [M -
H]; '"H NMR (400 MHz, CD;0D): § 6.53 (1H, d, J =
7.6 Hz, H-1'), 4.82 (1H, d, J = 7.2 Hz, H-1"), 1.15,
1.04, 0.94, 0.93, 0.90, 0.83, 0.796, 0.80 (each 3H, s,
CH;x7); 3C NMR (100 MHz, CD;0D): 6 40.2 (C-1),
26.4 (C-2), 90.8 (C-3), 40.0 (C-4), 57.0 (C-5), 19.5
(C-6), 33.5 (C-7), 40.8 (C-8), 49.0 (C-9), 37.8 (C-10),
24.7 (C-11), 123.8 (C-12), 144.8 (C-13), 43.0 (C-14),
28.7 (C-15), 24.1 (C-16), 48.0 (C-17), 42.9 (C-18),
47.4 (C-19), 31.6 (C-20), 35.0 (C-21), 34.1 (C-22),
28.6 (C-23), 17.0 (C-24), 16.1 (C-25), 17.8 (C-26),
26.4 (C-27), 178.0 (C-28), 33.5 (C-29), 24.0 (C-30),
106.7 (3-Gle, C-1"), 75.5 (C-2"), 78.0 (C-3"), 73.7 (C-
4", 75.5 (C-5"), 176.6 (C-6"), 95.7 (28-Glc, C-1"), 73.9
(C-2"), 78.6 (C-3"), 71.1 (C-4"), 78.7 (C-5"), 62.5
(C-6") LA EE¥E 5 CBR12) 3R E R A — 5, Wk
NS B Va.

&M s AEKAEK, ESI-MS m/z: 653 [M -
H]; '"H NMR (400 MHz, CsDsN): § 5.03 (1H, d, J =

7.8 Hz, H-1"), 2.06, 1.68, 1.60, 1.52, 1.31, 1.19, 1.03,
0.80 (each 3H, s, CH3;x7); 3C NMR (100 MHz,
CsDsN): 6 39.5 (C-1), 28.1 (C-2), 78.7 (C-3), 40.5
(C-4), 61.6 (C-5), 78.3 (C-6), 45.1 (C-7), 41.2 (C-8),
50.2 (C-9), 39.7 (C-10), 32.2 (C-11), 70.7 (C-12), 48.9
(C-13), 52.4 (C-14), 31.8 (C-15), 28.0 (C-16), 52.1
(C-17), 17.6 (C-18), 17.9 (C-19), 78.1 (C-20), 26.4
(C-21), 27.8 (C-22), 25.9 (C-23), 74.5 (C-24), 78.7
(C-25), 23.3 (C-26), 30.1 (C-27), 31.8 (C-28), 16.4
(C-29), 17.3 (C-30), 106.1 (3-Glc, C-1'), 75.7 (C-2"),
80.3 (C-3"), 71.9 (C-4"), 79.7 (C-5"), 63.1 (C-6"). DAL
Hod 5 SR 131 EE A — B, e N A S
A Rigo

&6 AR, ESI-MS m/z: 799 [M -
H]; '"H NMR (500 MHz, CD;0OD): §5.15 (1H, d, J =
7.8 Hz, H-1"), 498 (1H, d, J = 7.8 Hz, H-1), 2.03,
1.58,1.56, 1.56, 1.55, 1.11, 0.98, 0.75 (each 3H, s, CH; X
8); *C NMR (125 MHz, CD;OD): 6 39.5 (C-1), 28.0
(C-2), 78.7 (C-3), 40.5 (C-4), 61.5 (C-5), 78.3 (C-6),
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45.2 (C-7), 41.2 (C-8), 50.1 (C-9), 39.7 (C-10), 31.0
(C-11), 70.4 (C-12), 49.2 (C-13), 51.5 (C-14), 30.8
(C-15), 26.7 (C-16), 51.7 (C-17), 17.7 (C-18), 17.7
(C-19), 83.4 (C-20), 22.5 (C-21), 36.1 (C-22), 23.4
(C-23), 126.0 (C-24), 131.1 (C-25), 17.9 (C-26), 25.9
(C-27), 31.9 (C-28), 17.2 (C-29), 16.2 (C-30), 106.1
(3-Gle, C-1'), 75.5 (C-2'), 80.3 (C-3"), 71.8 (C-4"),
80.0 (C-5"), 63.1 (C-6'), 98.3 (20-Glc, C-1"), 75.2
(C-2"), 79.3 (C-3"), 71.6 (C-4"), 78.4 (C-5"), 62.8 (C-
6" LA EHHE S CBR14RE R A2, BEAAN
Z B Rg .

&7 AEKK, ESI-MS m/z: 955 [M -
H]; '"H NMR (400 MHz, CD;0D): 65.37 (1H, d, J =
8.0 Hz, H-12), 1.15, 1.04, 0.94, 0.93, 0.90, 0.83, 0.79
(each 3H, s, CH3x7); *C NMR (100 MHz, CD;0D):
5 39.8 (C-1), 27.0 (C-2), 90.8 (C-3), 40.3 (C-4), 57.0
(C-5), 19.0 (C-6), 34.0 (C-7), 40.7 (C-8), 48.4 (C-9),
37.5 (C-10), 23.9 (C-11), 123.8 (C-12), 144.8 (C-13),
41.9 (C-14), 28.9 (C-15), 23.5 (C-16), 47.5 (C-17),
422 (C-18), 46.4 (C-19), 32.0 (C-20), 33.5 (C-21),
33.5 (C-22), 28.5 (C-23), 17.7 (C-24), 16.0 (C-25),
17.7 (C-26), 26.3 (C-27), 178.1 (C-28), 33.5 (C-29),
24.0 (C-30), 109.4 (3-Glc A, C-1"), 73.9 (C-2'), 86.4
(C-3"), 71.1 (C-4), 76.7 (C-5"), 176.2 (C-6'), 106.8
(20-Glc, C-1"), 75.4 (C-2"), 76.6 (C-3"), 76.5 (C-4"),
78.7 (C-5"), 63.2 (C-6"), 95.7 (28-Glc, C-1"), 73.9 (C-
2"), 82.9 (C-3"), 71.1 (C-4™), 78.7 (C-5"), 62.4 (C-
6"). LR S SCHR[12,15]3RIERA 8, LEN
WS B A 28-O-F A FET

&8  HEHK, ESI-MS m/z: 617 [M -
H]; 'H NMR (400 MHz, CsDsN): 6 6.32 (1H, d, J =
6.5 Hz, H-1"), 1.23, 1.22, 1.12, 1.02, 0.90, 0.89, 0.85
(each 3H, s, CH3x7); *C NMR (100 MHz, CsDsN): ¢
39.1 (C-1), 28.4 (C-2), 78.3 (C-3), 40.4 (C-4), 55.9
(C-5), 18.9 (C-6), 33.3 (C-7), 39.5 (C-8), 48.2 (C-9),
39.7 (C-10), 23.9 (C-11), 123.0 (C-12), 144.3 (C-13),
41.9 (C-14), 28.9 (C-15), 23.5 (C-16), 47.1 (C-17),
422 (C-18), 46.3 (C-19), 30.9 (C-20), 34.1 (C-21),
32.6 (C-22), 30.9 (C-23), 15.7 (C-24), 16.7 (C-25),
17.6 (C-26), 26.2 (C-27), 176.7 (C-28), 23.8 (C-29),
33.2 (C-30), 95.9 (28-Glc, C-1"), 79.5 (C-2"), 79.0 (C-
3", 71.2 (C-4"), 74.2 (C-5"), 62.3 (C-6"). VI FHHES
SCHR[16]#E i E — 2, W e N IHRIR 28-0-4-

AR LR E R ER R E B T 887
D I -
e 9 Bk K, ESI-MS m/z: 793 [M -

H]": 'H NMR (500 MHz, CsDsN): 55.33 (1H, d, J =
7.7 Hz, H-1"), 491 (1H, d, J = 7.3 Hz, H-1), 1.24,
1.22, 1.03, 0.95, 0.92, 0.91, 0.66 (each 3H, s, CH3x 7);
13C NMR (125 MHz, CsDsN): 6 38.6 (C-1), 26.6 (C-2),
89.3 (C-3), 39.7 (C-4), 55.8 (C-5), 18.5 (C-6), 33.4
(C-7), 39.6 (C-8), 48.0 (C-9), 36.9 (C-10), 23.7 (C-11),
122.6 (C-12), 144.9 (C-13), 42.0 (C-14), 28.3(C-15),
23.8 (C-16), 46.7 (C-17), 42.1 (C-18), 46.5 (C-19),
31.0 (C-20), 34.2 (C-21), 33.2 (C-22), 28.2 (C-23),
15.5 (C-24), 16.8 (C-25), 17.4 (C-26), 26.2 (C-27),
180.3 (C-28), 23.8 (C-29), 33.2 (C-30), 106.0 (3-
GluUA C-17), 82.8 (C-2"), 78.5 (C-3"), 73.7 (C-4"),
77.6 (C-5'), 174.9 (C-6'), 105.3 (C-1"), 77.9 (C-2"),
78.5 (C-3"), 71.6 (C-4"), 77.2 (C-5"), 62.6 (C-6"). LA
S SCRR SR E — B, WS e N IR =B
Rio

2 SRAGHE

X R = AR ZE P S B AT TSR,
70% T EESE I Ay B E T 9 N REE R EY,
Sl NS B SLr (1). ASEH Rhy (2). = L&
1 Rs (3) TS 21 IVa (4) ik Fg A S 2H Rio (5)-
NZ B Rgy (6). Ji iz B A28-O- & FIH (7)-
FIURER 28-0-p-D-H E FEH (8)MZER =LH R,
9). tLEW 1. 3. 5. 7 1 8 A IRMIBIR=-L"
AR AW 1~3 fl 6 NIEANS =R 2T,
WEY 4. 7~9 RFWRBEE, (a5 R
TSRS B, R BEE N IRAEIR=
RLEEC

NSRBI Rg (0)£FTAHNS. = LFHEANSEY
YO SRR 0 W B i DU R I K VA RS
M Ca* ik 2Ry O I /E U™, X2
P2 KRG m A B VR TR, 32
il NMDA %214 . MAPK. MEK- ERK1/2-PI3K.
Ca**-CaM-CaMK II %55 Sl g i AT 4%, fEFH T
Zy W SORER. RN, 522 5 1A R
R, (R A K AR AR L, R
PTG, R T AN ES; Gkn] B R4
BN LT TF-1 40 M )38 56 02 2 8 T, 5B T
Y M G TR PR N, 0N BR G g 1 R A —
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