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Abstract; This paper presents the saponin/constituents from the enzymatic hydrolysate of Panax notoginseng by glucosi-
dase. Eleven saponins were”isolated from the hydrolysate of P. notoginseng. On the basis of spectroscopic analysis,
their structures were elucidated as 20 (S ) -protopanaxadiol-20-0-8-D-xylopyranosyl-( 1 —6 ) -8-D-glucopyranosyl-( 1 —
6) -B-D-glucopyranoside (1), ginsenoside compound K (2), 338,128,20(S) ,25-tetrahydroxydammar-23-en-20-0-8-D-
glucopyranoside. (3) , 38,20(.S) -dihydroxydammar-24-en-123, 238-epoxy-20-0-8-D-glucopyranoside (4), 38,123,20
(S) -trihydroxy< 25-hydroperoxydammar-23-en-20-0-8-D-glucopyranoside (5), ginsenoside F1 (6), ginsenoside Rg,
(7), ginsenoside Rg, (8) , ginsenoside Mc (9), 20(S) -protopanaxadiol-3-0-8-D-xylopyranosyl-( 1—2 ) -8-D- glucopy-
ranosyl-20-0-B-D-glucopyranoside (10) and ginsenoside Re (11), respectively. Among them, compound 1 was a new
saponin. In addition, compounds 3-5 and 10 were isolated from P. notoginseng for the first time.
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Table I "C and '"H NMR data of compound 1
No. d¢ Sy No. S¢ Sy
1 39.7 (1) 1.70 (m),0.86 (m) Glel 98.4 (d) 5.13 (8.0,d)
2 28.6 (1) 1.84 (m),1.80 (m) 2 75.5.(d) 3.95 (m)
3 78.4 (d) 3.42 (10.8 brd) 78.5.(d) 4.27 (m)
4 39.9 (s) 4 71.8 (d) 4.08 (m)
5 56.7 (d) 0.79 (4.4,6.4 d) 5 77.3 (d) 4.07 (m)
6 19.1 (1) 1.48 (m),1.44 (m) 6 70.7 (1) 4.79 (m),4.34 (m)
7 35.5 (1) 1.46 (m),1.24 (m) Glel* 105.8 (d) 5.03 (7.6,d)
8 40.4 (s) 2! 75.4 (d) 3.93 (m
9 50.7 (d) 1.45 (m) 3 78.6 (d) 4.25 (m)
10 37.7 (s) 4’ 71.8 (d) 4.06 (m)
11 31.1 (t) 2.05 (m)z1.42 (m) 5! 77.3 (d) 4.07 (m)
12 70.5 (d) 3090, (m) 6' 70.2 (1) 4.83 (m),4.32 (m)
13 49.9 (d) 2.00 (m) Xyll 106.3 (d) 4.95 (7.2,d)
14 51.7 (s) 2 75.2 (d) 3.90 (m)
15 31.2 (t) 1.58 (m),1:03 (m) 3 79.7 (d) 4.19 (m)
16 27.07(t) 1.84 (m),1.45 (m) 4 71.5 (d) 4.25 (m)
17 51.9 (d) 2.60 (5.6,5.61d) 5 67.5 (1) 4.33 (m),3.67 (m)
18 16.4 (q) 0.98 (s)
19 16.7 (q) 0.88 (s)
20 83.8°(s)
21 22.7 (q) 1.65 (s)
» 36.6 (1) 2.41 (m) 1.83 (m)
23 23.5 (1) 2.63 (m) 2.39 (m)
24 126.3 (d) 5.31 (8.0 1)
25 131.4 ()
26 26.2 (q) 1.59 (s)
27 18.3 (q) 1.63 (s)
28 29.0 (q) 1.22 (5)
29 16.7 (q) 1.03 (s)
30 17.8 (q) 0.95 (s)

TE - S AR 7R ST BE H 43 515K JH 100 MHz F1 400 MHz 5 o
Note ; Spectra were measured at 100 MHz for '*C and 400 MHz for 'H in pyridine-d;.



1568

KIRF=YIBE R 5T K

Vol. 30

K3 -24-475-20-0-B-D-ML M AREHE- (1—6 ) -B-D-NiE Mg
AL (156) -B-D-ML i A A A9 C NMR 3%
KPR T H T C-5.C-6 Il C-7 Ah kB 1 550
FRFR A A0 A A B B B A2 o B AR — 3, 3R
AL &Y 1 5 SCHRGE Bz B T B X BIE TS
1 ZE1FI0H) C-6 B 3L, Bk A9 1 Bt och
20(S) -ik¥-24-45-38,123,20- =i, [F]AFHiE—2
BAIE T JERTRHE A 1 B 3 3% 4 07 =X i, LA
TS ek PR AR 7RI R ] 7 5 110 246 X6 A4 By D-AY
T SOk s 1 N =L rh o B Al AR 2 ) AT R R
5L 1 255 M 114 46 X ) R0 4 S R oA D -t i A
FEFN D-ME A AL O AL A 1 R AR AN
A LA L XA R R D-TY S Ah, ik A& 1
MAS A CK 197 C NMR 3% B B T 2343
(4 C A2 LA 1 NS B4 CK [ TH
GRS CALSE R RS SRR — B, LRI A 1 e
JOHE 20(S) -1k 30 -24-45-38,128,20- =%,

HMBC % E it — 5 TAY 1 hRisE %
Fe . HMBC 335 [ S 7R — 48] 26 1 1) ey 58 o+
{545 5,5.13 (1H,d,J =8.0 Hz) 501 20 {5k
5T O 83.8 AHIC, AR s AL TS
8,;5.03 (1H,d,J =7.6 Hz) S5jAHE3EN) 6 Aibk(5 S
8:70.7 MG, AN I 5+ 8, 4.95 (1H,d,
J =7.2 Hz) SHIEIR 6 (il s 8,70.2 #13%.
I MG 1 BE5H %E h 38, 128,20(S ) -2 R kT -
24-J75-20-0-B-D- ML A E - ( 156 )-B-D-MH 5 38 %5 1
H-(16) -B-D-MEMHT I H
2.2 =tRBYEBEEYRNEMETERS

b HR U 0 T 9 7 ) 8 R R SR ek A
[ JERT A B Al M E T 1L M A, b 2
1 10 A~ B 4 3 %8 . NS B AT compound
K(2)"* 38,128,20¢S) ,25-P0 ¥3 ik 3323 -4 -20-
O-B-D-IL I A H(3) 7 368,20(S) -2k 1k 3 -
24—'}(7?1%-123, 23B-Fh ’fL-ZO—O—B-D-HH: Mg % 725 ME
(4)% 36,128,20 (S)-= $2 3E-25-1f 48 F2 I ik 3 -
23-J-20-0-B-D-MLIG # A B 1 (5) ) LA S A T,
(6)" AN ZBAF Rg (7)1 A B B R
(8) " AB A Me (9) 1 20(S) -3k -24-4-
38,123,20- = [E-3-0-B-D- M ig A F-(1—-2) -B-D-
NEL T 75 %6 1 22-20-0-B-D- L I 4 2 B 41 (10) FI A2
BAF Re(11) 11 Hid b A3 ~5 FI10

WM =L ias],
S E 3k

1

11

Wang T,Guo R,Zhou G,ei al. Traditional uses, botany, phy-
tochemistry , pharmacology and toxicology of Panax notogin-
seng (Burk. ) F.H. Chen:A review [ J].J Ethnopharmacol ,
2016,188:234-258.

State
(People’s Republic of China) ( [E 5 1 £ 2635 ) . Zhong
Hua Ben Cao Jin Xuan Ben: Voli'1 ( Fp A2 A B K5 356 4% )
[M]. Shanghai Science and Technology Publishers’; Shang-
hai, 1996 ;34-38.

Chinese Pharmacopoeia Commission ( [E5¢ 24 8. 2% 51 2%).
Pharmacopoeia of the People’s Republic of China; Vol 1( H1
e N\ R SLANE 2540 ) ['M]. Beijing: China Medical Science
Press,2015:392-393.

Jin IMGEAEW])  LLYH (25471 ) , Zhang HLBRIRAE ) et

al: Chemical constituents of enzymatic hydrolysate of total

Administration of Traditional Chinese Medicine

ginsenoside extract of Panax quinquefolium [ J]. Nat Prod
Res Dev ( KIRF=Wt o5 5 & ) ,2014,26 :1552-1556.

Liu L, Jiao Y, Huang GK, et al. New dammarane-type sapo-
nins from the roots of Panax notoginseng [ J]. Helv Chim Ac-
t@,2014,97:102-111.

Li YH (254715 ) ,Han WI(E3CH) , Lu SK (BRiALH0) et
al. Chemical constituents of enzymatic hydrolysate of total
ginsenoside from stems and leaves of Panax ginseng [J].
Nat Prod Res Dev ( KIRF=HIHF9 5 %) ,2016,28 :655-
660.

Yahara S, Kaji K, Tanaka O. Further study on dammarane-
type saponins of roots, leaves, flower-buds, and fruits of Pa-
nax ginseng C. A. Meyer [ J]. Chem Pharm Bull ,1979,27 .
88-92.

Tran TL, Kim YR, Yang JL, et al. Dammarane triterpenes
from the leaves of Panax ginseng enhance cellular immunity
[J]. Bioorg Med Chem ,2014 ,22 .499-504.

Xing Q, Liang T, Shen G, et al. Comprehensive HILIC x
RPLC with mass spectrometry detection for the analysis of
saponins in Panax notoginseng [ J]. Analyst, 2012, 137,
2239-2249.

Bae EA,Choo MK, Park EK et al. Metabolism of ginsenoside
Rc by human intestinal bacteria and its related antiallergic
activity [ J]. Biol Pharm Bull 2002 ,25 .743-747.

Duc NM, Kasai R, Yamasaki K et al. New dammarane sapo-
nins from Vietnamese ginseng [ J]. Stud Plant Sci, 1999 ,6:
77-82.



