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Chemical Constituents of n-butanol Fraction of Notoginseng
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[ Abstract ] Objective: To investigate the chemical constituents of n-butanol fraction of notoginseng
medicinal fungal substance which was obtained from notoginseng by biotransformation technology. Method: The
compounds were isolated and purified through system solvent extraction, D101 macroporous adsorptive resin, silica
gel column chromatography, open ODS column chromatography, and semi-preparative liquid chromatography. The
structures of these isolated compounds were identified by means of chemical properties, spectroscopic analysis.
Result: Six compounds were separated from n-butanol fraction of notoginseng medicinal fungal substance and
identified as 24 (R) -pseudoginsenoside RT; (1), ginsenoside SG, (2), ginsenoside Rh;, (3), ginsenoside
Rb, (4), vina-ginsenoside R, (5), and vina-ginsenoside R, (6). Conclusion; Compounds 1, 2, 5 and 6
were isolated from this plant for the first time, and all compounds were isolated from notoginseng medicinal fungal
substance for the first time.

[ Key words ] notoginseng medicinal fungal substance; n-butanol fraction; 24 (R) -pseudoginsenoside
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SG,(2) , AZ AT Rh,,(3) , AZ 1T Rb, (4) , vina-
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LB A& T 5 Rk A €3 DL — S0 e - P et 32
Ve, IF A JF i X ODS A 3%, 45 2] 4 A
(Fr.1~Fr.4), Fr. 1 2004 5 A0 (60% HEE) 7
ARG 1 (411 mg) , fEH Y 2(5.2
mg) 3 Fr. 2 282 55 O (70% W) 43 5 2l Ak A 2
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WA (65% W) e sifbid B tkaw s
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3 HHETE

Ew 1 HES R (HE),10% HiK L

s Wt 5% 41 8, Molish Jz L PH 4, Liebermann-
Burchard J Ji BH P , #E 4 = b A 4. “C-
NMR (CD,0D,125 MHz) §:39.9 (C-1),27.3 (C-
2),77.4 (C-3) ,40.2 (C4).61.6 (C-5).78.8 (C-
6).45.0 (C-7),41.5 (C8),51.1(C=9),40.0 (C-

.94 .

10),33.3 (C-11),71.6 (C-12),48.8 (C-13),52.9
(C-14) ,31.9 (C-15),25.7 (C-16),49.4 (C-17),
17.8 (C-18) ,17.0 (C-19),87.6 (C=20),26.3 (C-
21).,32.5 (C22),29.3 (C-23).85.7 (C-24),71. 4
(C-25) ,26.4 (C26),26.8 (C-27).31.0 (C-28),
15.7 (€29),18.2 (C-30);6-0-Gle:105.2 (C-1),
75.2 (C-2).,80.6 (C-3).72.0 (C<4).,79.5 (C-5),
62.6 (C-6); LA I 5¥s 5 SCHk [ 10 ] # 38 A9 36 A& —
B e B R 24 (R) - NS B H RTS,

a2 AESHHAR(HEE),10% ik &
s W B 22 41 8, Molish 2 i/ PH 4, Liebermann-
Burchard [ i BHV4: , #E Wi o =5 245 26k A 9. C-
NMR (CD,0D,125 MHz) §:40.1 (C-1),28.9 (C-
2).78.9 (C-3).40.3 (C4).,61.7 (C-5),79.7 (C-
6).46.1 (C-7) 41.9 (C-8),51.2 (C9).,40.4 (C-
10),29.3 (C-11),71.8 (C-12),50.9 (C-13),51.7
(C-14) ,32.2 (C-15),27.5 (C-16),51.2 (C-17),
17.6 (C-18) ,17.4 (C-19),73.8 (€-=20),23.3 (C-
21).46.0 (C22),23.9 (C-23),125.8 (C-24),
140.0 (€25).,71.0 (C-26),12.7 (C-27) ,31.2 (C-
28),15.9 (€-29),16.8 (C-30):6-0-Gle:105.4 (C-
1).75.4 (C2).,77.5 (C=3).,71.5 (C4).79.6 (C-
5),62.7 (C-6), LA E%d 5 SCHR[ 11 ] 4 iy e A
—H L ES YN NS B SG, .

a3 HELFm R (HEE) ,10% ik &
B WH 0. 25 41 5, Molish 2 1 BH 14, Liebermann-
Burchard J Ji BA P , K =5 B2k A4, “C-
NMR (CD,0D,125 MHz) §:39.9 (C-1),27.7 (C-
2).79.2 (C-3),39.7 (C-4),57.0 (C-5).19.1 (C-
6).35.6 (C-7).40.6 (C-8).,50.7 (C-9),37.9 (C-
10),30.8 (C-11) ,71.2 (C-12).,49.4 (C-13),52.3
(C-14) ,31.4 (C-15),25.9 (C-16),53.2 (C-17),
16.0 (C-18),15.8 (C-19),84.7 (€=20),22.8 (C-
21).33.9 (C22),25.6 (C-23).80.0 (C-24),73.6
(C-25),27.0 (C26),24.6 (C-27),28.3 (C-28),
16.4 (€29),16.9 (C-30);20-0-Cle:97.8 (C-1),
75.1 (C2).,78.1 (C3).71.7 (C4).,77.4 (C-5),
62.7 (C-6) . LA &85 CaR[12 ] i i 0y B A —
B RGN NS B Rhy,,

a4 AEs R (HEE) ,10% Hi iR &
Pt W e 5% 41 6, Molish Jz i FH %, Liebermann-
Burchard [ Ji BAVE , #E W o =5 2 26k 9. C-
NMR (CD,0D,125 MHz) §:40.0 (C-1),27.0 (C-
2).91.1 (C-3).,40.3 (C4).57.2 (C5).18.9 (C-
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6),35.5 (C-7),40.6 (C-8),50.8 (C-9),37.6 (C-
10),30.5 (C-11),69.9 (C-12),49.3 (C-13),52. 1
(C-14),28.2 (C-15),25.6 (C-16),52.5 (C-17),
16.0 (C-18),16.4 (C-19),84.7 (C-20),26.9 (C-
21),36.5 (C-22),22.2 (C-23),125.7 (C-24),
132.0 (C-25),23.5 (C-26),17.7 (C-27),31.2 (C-
28),16.4 (C-29),17.1 (C-30); 3-O-inner-Glc:
104.1 (C-1),80.7 (C-2),77.3 (C-3),71.2 (C-
4),77.5 (C-5),62.5 (C-6);3-0-outer-Glc: 105.0
(C-1),76.4 (C-2),78.1 (C-3),71.6 (C4),77.6
(C-5),62.8 (C-6);20-0-inner-Glc;97.7 (C-1),
74.8 (C-2),78.0 (C-3),71.3 (C4),76.0 (C-5),
71.1 (C-6) ;20-O-outer-Glc:104.6 (C-1),74.9 (C-
2),77.6 (C-3),71.4 (C4),78.1 (C-5),62.5 (C-
6) o DAL Bds 5 30k [ 13 ] 4 il 0y S A — B, i 48 5
EY NS B Rb, .

&Y s HEZEHHAR(HE),10% iR
BV W 28 4T 6, Molish Jz i BH 4, Liebermann-
Burchard JZ 57 BHA% , #EW7 R =5 24 L& 4. VC-
NMR (CD,0D,125 MHz) §.:40.0 (C-1),27.0 (C-
2),91.0 (C-3),40.3 (C4),57.3 (C-5),19.0 (C-
6),35.6 (C-7),40.7 (C-8),50.8 (C-9),37.6 (C-
10),31.1 (C-11),71.4 (C-12),49.6 (C-13),52.2
(C-14),30.7 (C-15),26.7 (C-16),52.9 (C-17),
16.4 (C-18),16.4 (C-19),81.0 (C-20),23.1 (C-
21),39.8 (C-22),123.5 (C-23),141.7 (C-24),
69.9 (C-25),29.9 (C-26),29.6 (C-27),28.1 (C-
28),15.9 (C-29),17.0 (C-30); 3-O-inner-Glc;
104.3 (C-1),82.2 (C-2),77.6 (C-3),71.4 (C-
4),78.2 (C-5),62.6 (C-6);3-0-outer-Glc: 105. 1
(C-1),76.1 (C-2),78.0 (C-3),71.5 (C4),77.7
(C-5),62.8 (C-6);20-0-Glc:97.8 (C-1),74.9 (C-
2),77.8 (C-3),71.7 (C4),77.4 (C-5),62.7 (C-
6) o PL B 5 SRR 14 ] 0l B FE AR — B, i
&) H vina-ginsenoside R,

ka6 HOLEEAR(HEE),10% iR O
Pt s Wt 4% 41 6, Molish J i FH %, Liebermann-
Burchard J 57 B4 , 4 i =5 R 2Kk &4, VC-
NMR (CD,0D,125 MHz) §:40.0 (C-1),26.9 (C-
2),91.0 (C-3),40.3 (C4),57.3 (C-5),18.9 (C-
6),35.6 (C-7),40.7 (C-8),50.8 (C-9),37.6 (C-
10),30.2 (C-11),69.9 (C-12),49.3 (C-13),52.1
(C-14),30.6 (C-15),27.0 (C-16),52.7 (C-17),
16.4 (C-18),16.4 (C-19),84.6 (C-20),22.3 (C-

21).32.5 (C22).31.2 (C-23),74.9 (C24),
148.8 (€25),111.0 (C26),17.9 (C-27),28.1
(C28).16.0 (C-29).17.1 (C-30) ;3-O-inner-Gle ;
104.6 (C-1),80.7 (C-2),77.7 (C-3),71.4 (C-

4).77.4 (C5).62.5 (C-6);3-O-outer-Gle: 105. 1

(C-1),76.8 (C-2),77.6 (C3).71.6 (C4) ,78.2

(C5).62.5 (C-6) ;20-0-Glc:97.8 (C-1),74.8 (C-

2).,78.0 (C-3).71.3 (C<4),76.4 (C-5).62.8 (C-

6) o DL ds 55 SCHRT 14 ] 4138 i B A — B, e

AWM vina-ginsenoside Ry,
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