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[ Abstract ]
Notoginseng Radix et Rhizoma medicinal fungal. Method: The compounds were separated and purified by the
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Objective: Aim to study the chemical constituents of the ethyl acetate fraction of
system solvent extraction, thin-layer chromatography, column chromatography on silica gel, semi-preparative liquid
chromatography. Their structures were determined by comparison of their chemical properties and spectral data with
those of the authentic samples and those reported in the literatures. Result; Six compounds were separated and
identified as 20 (S) -ginsenoside Rh; (1), 20 (R) -ginsenoside Rh, (2), ginsenoside F, (3), 24 (S) -
pseudoginsenoside F,, (4), 22, 23-didehydropseudoginsenoside RT, (5), Sa-ergosta-7, 22-diene-38, 5, 68-
triol (6).

6 were isolated from Notoginseng for the first time, and all compounds were isolated from Notoginseng Radix et

Conclusion; Compound 5 was a new compound, named pseudoginsenoside RT,, and compounds 4 and

Rhizoma medicinal fungale for the first time.

[ Key words ] Notoginseng Radix et Rhizoma; biotransformation; ethyl acetate fraction; chemical

constituents; triterpenoid saponin

PRT MG AEE . ARE = £ R E
B R A A B T Bk A = - E R . IF R =
2P A B0 9 A P B AT Y B B
AR . e N =L 2R 0 L TR SRR

= A A BE T A Lk IO L L A BE A I 3
7 %?Yéﬁfiﬁﬁaﬁ%ﬁ%ﬁﬁi,jﬂ&@ﬁ
Mg Z itz —. TR EA IS
TURA B B AT | rh 25 BF 58 F Bem Xt v I, il = £ Y

R IRTT R BRBR o Bl 25 B R 1Y
AW T A W A T B, R Bl A P A A
2y i ZR B A 2 L) 28 3o 2 R A T B A O AR A

VR G FE AR M EE R,

#31 20140805(016)
B] BERERHL S E TR H (2012BAI129B00)
1’E%]

[T
[(£&
[%—
[Eif1EH]

fLor B35 6 MMEA W, 43k 20(8)-AZS B
Rh,(1),20(R)-AZ 2 #H Rh, (2), AZ BT F
(3),24(S)-UASBH F, (4),22,23-Z i & A
S E4F RT, (5) ,50-2 fi1 §-7,22- 7 1-38,5,68-—

TR LA A, N 25 252509 B BE Rl 5T, Tel :0431-86172786 , E-mail ; dingcaifeng@ 163. com
AR B SORE D\ TH P 2 2530 B R 9T, Tel :0431-86172786 , E-mail ; xuweil980_2006@ 126. com

<43 .



21 B T )
2015 4£ 4 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 21 ,No.7
Apr. ,2015

BE(6), k&Y S W&, s W UANS
BT RT,
1 XFE5KH

Bruker Avance Il -500 % NMR {8 57, H 728 #0 4% fg
JLPRAYL (TMS H N #5) , Q-Exactive Orbitrap AU i 5%
1%, YMC-Pack ODS-AM 2§ il £ %I {2 1% £ (10 mm x
300 mm,5 wm) ,LC-2130 %Y 25 %08 AH 5 15 4% ( | i
RERFHFAASA R A A ™), TG328A(S) B 43 Hr
KAV EWRER 3 BT AR ) ) , Rotavapor R-220 7Y jig
¥ 78 KA (Buchi 23 W) ) , R201 B Jig#% 25 % 4% ( 11
A W B e A IR | ) s 6 I R 7 05 T
T A B R A= A2l Y e br i, = B2
PETA IR — b 23 A WG Ak BT 3R A5 1 7 0 .
2 RENE

W= PER BT 5.0 kg, BL70% & B fin #4
Ml PRI 4 Uk, 2L U, A IF 4R BUR, W W 46 15 58 7
FHIE 2 K R AR U A5 R Bl ik L TR £ R LK
MR IE T B AR, A3 A kS 4 14 g, LR L TR R 47
50 g, KA FNIE T B3R 43 400 g, ML R & TR &8 4 4
B AT € 3, DA G Y ot - FE TR B R G A5 31 4 A
Wy (Frol ~Fr.d) . Fro 1 226 2 %O Qs A
7K 75:25) sy A 2L A 1(29.5 mg) b G W)
2(114.6 mg) ; Fr. 2 222 il £ A (I 3 AH H -7k
70:30) > B EL A 3(1.7 mg) s Fr. 3 224 &
WOAH (UL Bl AH FEE-7K 70 30) 73 B AR B4k 6 ) 4 (4.1
mg) AW 5(1.8 mg) ; Fr. 4 2204 4 W AH (75 )
FHH EE-7K 90:10) 23 543 24659 6 (13.9 mg)
3 KT

EW1 HEBRE(FE),10% Rk EE
WD 4R 2T 4, Molish J i fH 14 , Liebermann-Burchard
;B A A S G A 25 M A .  H-NMR
(CD,0D,600 MHz) §:0.94 (3H, s,30-CH,),0.99
(3H,s,19-CH,) ,1.00 (3H,s,18-CH,),1.09 (3H,
$,26-CH,) ,1.15 (3H,s,27-CH,),1.33 (3H,s,29-
CH,),1.62 (3H,s,28-CH,) ,1.69 (3H,s,21-CH,) ,
3.26 (1H,m,H-3),3.27 (1H,m,H-12) ,4.10 (1H,
td,J=6.0,12.0 Hz,H-6) ,4.37 (1H,d,J =6.0 Hz,
H-1'),5.16 (1H,t,J =9.0 Hz, H22),"” C-NMR
(CD,0D, 150 MHz) §:39.9 (C-1),27.3 (C-=2),
78.8 (C-3),40.2 (C-4),61.5 (C-5),77.4 (C-6),
45.1 (C-7),41.5 (C-8),50.6 (C-9),40.1 (C-
10),31.7 (C-11),71.8 (C-12),48.3 (C-13),52.2
(C-14),31.1 (C-15),26.2 (C-16),54.8 (C-17),
17.3 (C-18),17.4 (C-19),74.1 (€-20),27.1 (C-

.44 .

21),36.0 (C-22),23.0 (C23),125.9 (C-24),
131.7 (C25),25.6 (C26),17.6 (C27),31.6 (C-
28),15.8 (€29),16.7 (C-30),105.3 (C-1"),75.2
(C2'),80.6 (C3"),71.4 (C4"),79.6 (CS5'),
62.6 (C-6") . LA LUk %d 5 SCik [ 5 ] il iy e A
— L EAE Y 1 N 20(S)-AZSAF Rhy .

a2 HEHKHE),10% R £ B35
WD 4R 2T 4, Molish J2 i/ [H 14, Liebermann-Burchard
SN BH P #fE 0 R = R A 2k A . H-NMR
(CDb,0D,600 MHz) 6:0.95 (3H, s,30-CH,),1.00
(3H,s,18-CH,),1.01 (3H,s,19-CH,),1.10 (3H,
s,29-CH,),1.11 (3H,s,28-CH,),1.33 (3H,s,27-
CH,),1.62 (3H,s,26-CH,) ,1.67 (3H,s,21-CH,),
3.26 (2H, m, H3,H-12),4.09 (1H,td, ] =6.0,
12.0 Hz,H-6) ,4.35 (1H,d,J =6.0 Hz,H-1"),5. 11
(1H,t,J =9.0 Hz, H-22) ,"” C-NMR (CD,0D, 150
MHz) 6:39.9 (C-1),28.0 (C-2),78.8 (C-3),40.2
(C4),61.5 (C-5),77.4 (C6),45.1 (C-7),41.6
(C-8),50.5 (C9),40.1 (C-10),31.6 (C-11),
71.4 (C-12),48.9 (C-13),52.3 (C-14),31.1 (C-
15),26.9 (C-16),50.6 (C-17),17.3 (C-18),17.5
(C-19),74.3 (C-20),22.5 (C21),43.0 (C22),
22.0 (C23),125.6 (C-24),131.7 (C-25),25.6
(C26),17.4 (C-27),31.1 (C28),15.8 (C29),
17.0 (C-30),105.3 (C-1"),75.2 (C2"),80.6 (C-
3),71.6 (C4'),79.6 (C5'),62.6 (C6'). LI I
PS5 SCHR (6 ] il A — B0, s k&
W2 20(R)-AZRAF Rhy,

KEW3 HEBAR(HFE),10% 5k 2 BEE
WL 2T 4, Molish J i [H 14, Liebermann-Burchard
SN BA P HfEH h <nE R HE J kA . H-NMR
(CDh,0D, 600 MHz) §:0.96 (9H, s, 18,19, 30-
CH,),1.09 (3H,s,29-CH,),1.29 (3H,s,28-CH,),
1.35 (3H,s,27-CH,),1.63 (3H,s,26-CH, ), 1. 68
(3H,s,21-CH,),3.10 (1H,m,H-6),3.21 (2H,m,
H-3,H-12),4.61 (1H,d,J =12.0 Hz,H-1"),5.11
(1H,t,J =9.0 Hz, H-24) ,” C-NMR ( CD,0D, 150
MHz)6:39.8 (C-1),27.5 (C2),78.0 (C-3),40.2
(C4),61.8 (C-5),68.6 (C-6),46.9 (C-7),41.7
(C-8),52.1 (€-9),39.8 (C-10),31.1 (C-11),
70.9 (C-12),49.6 (C-13),52.1 (C-14),30.6 (C-
15),26.9 (C-16),52.8 (C-17),17.4 (C-18),16.9
(C-19),84.6 (C-20),22.5 (C21),36.3 (C22),
23.9 (C-23),125.6 (C-24),132.0 (C-25),25.6
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(C26),17.6 (C27),31.3 (C-28),15.8 (C-29),
17.3 (C-30),98.0 (C-1"),75.1 (C-2"),79.2 (C-
3'),71.5 (C-4"),77.7 (C-5'),62.3 (C-6"), L) I
WGBS 5 SCHR [ 7 ]l i A — B0, s E e G
W3IMASEITF,

a4 AEhR(HE),10% 6 R 2 EF
W 2L 41 {5, Molish Jz )W FH 14, Liebermann-Burchard
B FEPE 4 DU S =g BT K5 W . FAB-MS:
m/z823.47 [M + Na] ", & H 7K C,H,
0,,.' H-NMR(CD,0D,600 MHz) §:0.96 (6H,s,18,
19-CH,),0.97 (3H,s,30-CH,),1.11 (3H, s, 26-
CH,),1.13 (3H,s,27-CH,) ,1. 18 (3H,s,28-CH,) ,
1.29 (3H,s,21-CH,),3.20 (2H, m, H-3,H-12),
3.91 (1H,t,J =6.0 Hz, H24) ,4.08 (1H,ud,J =
6.0,12.0 Hz,H-6), 4.65 (1H,d,J =12.0 Hz, H-
1'),”C-NMR (CD,0D, 150 MHz) §:40.0 (C-1),
29.2 (C-2),78.9 (C-3),40.0 (C-4),61.2 (C-5),
73.7 (C-6),45.8 (C-7),41.6 (C-8),50.5 (C9),
40.0 (C-10),30.4 (C-11),71.8 (C-12),49.9 (C-
13),53.0 (C-14),32.8 (C-15),27.3 (C-16) ,49.6
(C-17),17.9 (C-18),16.8 (C-19),88.2 (C-20),
26.2 (C-21),33.2 (C-22),30.4 (C-23),88.7 (C-
24),71.6 (C-25),25.8 (C-26),28.8 (C-27),31.6
(C-28),16.0 (C-29),17.6 (C-30),101.3 (C-1"),
79.4 (C-2'),78.8 (C-3"),71.9 (C-4"),77.8 (C-
5'),62.8 (C-6"),101.3 (C-1"),71.0 (C-=2"),72.2
(C-3"),74.6 (C-4"),69.4 (C-5"),18.6 (C-6"),
DL B i s 5 S0k [8 ] 4l i1y He A — B, i %
a4 R 24(S)-UASEHF,

EwSs AEmR(HE),10% 6 R 2 BT
W 2L 41 {5, Molish Jz )W FH 14, Liebermann-Burchard
B FEPE  #E DU = s B AT K5 W . FAB-MS:
m/z675.40 [M +Na]*,687.33[ M +Cl] ~, 4&/% 5
3FHH CyHy 0,00 161G W 0 % 1 31 IR 1A 3%
i, '"H-NMR ( CD,0D,600 MHz) ,"”C-NMR (CD,0D,
150 MHz) A] LA g & 2] =i B 45 284k & 9 59 FRAE
G559 . —HAEH PGS MG (S 5% &
T A Kl (HMQC) K 55 # £ 8 ¢ il I
(HMBC) , B {5 5 13 J8 I F .8, 0.91 (3H, s, 30-
CH,),1.00 (3H,s,29-CH,) ,1.02 (3H,s,19-CH,) ,
1.05 (3H,s,21-CH,),1.16 (3H,s,18-CH,),1.30
(6H,s,26,27-CH, ), 1.33 (3H,s,28-CH,),3.07
(1H,m,H-12),3.10 (1H,m,H-3),3.21 (1H,t,J =
9.0 Hz,H-2"),3.28 (1H,m,H-5"),3.30 (1H,m,H-

4'),3.34 (1H,m,H-3"),3.57 (1H,d,J =6.0 Hz,
H-24),3.65 (2H, m,H-6") ,4.09 (1H,td,J=6.0,
12.0 Hz,H-6) ,4.35 (1H,d,J =6.0 Hz,H-1"),5.76
(1H,dd,J=12.0,18.0 Hz,H-23),5.86 (1H,d,J =
18.0 Hz, H-22),"” C-NMR (CD,0OD, 150 MHz) §:
40.2 (C-1),28.5(C-2),79.5 (C-3),40.6 (C4),
61.7 (C-5),80.6 (C-6),46.2 (C-7),42.7 (C-8),
49.6 (C-9),40.2 (C-10),32.5 (C-11),70.9 (C-
12),49.6 (C-13),49.3 (C-14),27.3 (C-15),22. 1
(C-16),52.0 (C-17),17.9 (C-18),17.8(C-19),
77.9(C-20),23.9 (C-21),143.6 (C-22),123.6
(C23),86.7 (C-24),72.8(C-25),29.4(C-26),
29.5 (C-27),31.1(C-28),15.9 (C-29),17.1 (C-
30),105.3(C-1"),75.2 (C-2"),78.8 (C-3"),71.4
(C4"),77.4 (C-5'),62.6 (C-6"), L&Y S MK
EEE SMAS BT RT, (9] H #EGY S 1)
S5k R 22,23-" A A S B RT, Wi E T
HERRE, N —H G, AN IUAS R
H RT,,

a6 HEB AR (HEE) , 7 5 - i IR
T 22 41 {5, , Liebermann-Burchard J3 W & % {5, , #E
HR S mE K4k & 9, H-NMR ( CD,0D, 600 MHz) §:
0.65 (3H,s,18-CH,),0.95 (3H,d,J =6.0 Hz, H-
21),1.05 (6H,d,J =12.0 Hz, H-26,27),1.07
(3H,s,19-CH,), 3.98 (1H, m,H-3),5.23 (2H,
dd,J =6.0,12.0 Hz, H22,23),5.27 (1H, m, H-
7).,% C-NMR (CD,0D, 150 MHz) §:31.5 (C-1),
33.6 (C-2),68.1 (C-3),40.4 (C-4),76.7 (C-5),
73.9 (C-6),118.8 (C-7),143.5 (C-8),44.1 (C-
9),37.9 (C-10),22.7 (C-11),40.2 (C-12),44.4
(C-13),55.6 (C-14),23.7 (C-15),28.9 (C-16),
57.1 (C-17),12.5 (C-18),18.6 (C-19),41.5 (C-
20),21.4 (C-21),136.7 (C-22),133.0 (C-=23),
44.1 (C-24),34.1 (C-25),19.8 (C-26),20.2 (C-
27),17.9 (C-28), VA L% 5 ik [ 10 ] 8
M)A — 3, O S 6 O Sa-Z2 ffi 1S -7,22-—
¥i-38,5,6B8- =B
4 itig
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