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Isolation of Isoflavones in Soybean Plumule and
Their Chemical Structure Determination

XU De-ping'  DING Shao-dong®  XIAO kai’ GU Weng-ying' DING Xiao-ling'
1. School of Food Science and Technology Southern Yangtze University Wuxi 214036 China 2. Centry of test and
analys Southern Yangtze University Wuxi 214036 China 3. Faculty of Navy Medicine the Second Military Medical
University Shanghai 200433 China

Abstract Eight isoflavones were isolated and characterized from soybean plumule using column chro-
matography including Glycitin  Daidzin Genistin Malonyl-glycitin Glycitein Daidzein Genistein
and 6"-Arabinose-Genistin. The 6"-Arabinose-Genistin is discovered in soybean for the first time.

Key words soybean plumule isoflavones isolation determination

2.5%

3.77% 8~10

Daidzin  Glycitin
X 1

1.1

2002 - 09 - 09 2002 - 10-09.
1965 -



54

22

30~ 60 C DMSO
AR GFysy
60 Sephadex LH-20
HW-40
1.2
1.2.1 2.5 kg 10
L 72 h
72 h
3 <40 C.
1.2.2
3
<40C
1.2.3 DMSO
60 mm x 600 mm .
20% 40% 60% . 40%
1 60% I}
1 DMSO Sephedex LH-20
35 mm x 500 mm .
15 mL 4
1 DMSO
HW -40 35 mm x 500 mm
4 A B C D.
I DMSO Sephedex LH-
20 35 mm x 500 mm .
15 mL 2
1 DMSO
HW -40 35 mm x 500 mm
2 E F.
60 mm x 600
mm
30% 50% 70% 20 mL 4
1
DMSO HW - 40 35 mm x 500
mm 4
GHTIJ.
1.2.4 10
DMSO 'H- NMR "C- NMR

2.1 A
'H-NMR DMSO 400 MHz

x107% §9.54 1H s 4 -0H 8.38 1H s H
-2 748 1HsH-5 7.412HdJ=8.55H
-2"6'" 7.33 1Hs H-8 6.82 2HdJ=
841 H-3 5 514 1HdJ=7.4 H-1"
3.80 3Hs -OCH; 5.40 5.10 5.08 4.60

4 3.71-H-6" 3.51-H-6"
3.47-H-3"3.34-H-5"3.32-H-4" 3.18 -
H-2".

2~4
A Glycitin .
CH,0H
on Oy o o
OH
O
A AR 4 i
2.2 B

'"H-.NMR DMSO 400 MHz
x107° 58.33 1 Hs H-2 8.03 1 H d
J=89H-5 7.412Hd J=8.6 H-2" ¢
7.23 1HdJ=2.2H-8 7.122H dd J=2.4
23 H-6 6.822HdJ=8.6 H-3 5 5.10
1HdJ=7.4 H-1" 3.71-H-6" 3.48-H-
6" 3.44-H-3"3.31-H-5"3.21-H-4" 3.10
-H-2".

2~4
B Daidzin .
CH,0H
oH O\ "0 o
OH O , O OH
OH
O
& PB4 i
2.3 D

"H-NMR DMSO 400 MHz
x107% 5129 1Hs5-0H 9.58 1 Hs 4 -
OH 841 1HsH-2 7.412HdJ=8.6 H-
26" 6.842HdJ=8.5H-35 6.72 1H
dJ=2H-5 6.4 1HdJ=2 H-8 5.05



55

1HdJ=7.4 H-1" 3.73-H-6" 3.45-H-
6" 3.44-H-3"3.27-H-5"3.21-H-4" 3.18
-H-2".

2-4
D Genistin .
CH,0H
on ¥ 0 o
OH
OH O
1t & YIDR £

2.4 F

'H-NMR DMSO 400 MHz
x107®° §9.54 1Hs4-0H 838 1H s H
-2 748 1HsH-5 7.41 2H d J=8.58 H
-2" 6" 7.33 1Hs H-8 6.8 2H
J=8.58 H-3'5 5.141HdJ=6.64 H-1"
389 3Hs -OCH; 4.71-H-6" 4.27-H-
6" 3.74-H-3"3.47-H-5"3.32-H-4" 3.21
-H-2"3.172H -CO-CH,-CO-
2~4 F
6"-0-Malonylglycitin .

0 H O
[
H—C—(liAC—O"'CHl
H on & "0 O
OH CH! O | OH
OH
0
i & FR &4
2.5 G

'"H-NMR DMSO 400 MHz
x107° 68.27 1Hs H-2 7.44 1 Hs H-
5 7.392HdJ=8.63 H-2'" 6" 6.95 1 H s
H-8 6.81 2H d J=8.62 H-3" 5 3.89
3Hs -OCH; .

45 G
Glycitein .
O
ey
OH
ey Ry
s}
=g eliak g
2.6 H

'"H-NMR DMSO 400 MHz
x107® 58.28 1Hs H-2 7.94 1 H
J=8.8 H-5 7.332H dJ=8.5 H-2" 6
6.93 1 Hdd J=6.72.1 H-6 6.86 1 Hd J=
2 H-8 6.812HdJ=8.5 H-3 5 .

45 H
Daidzein .
8]
BO |
SeRat
O
{h&YHM & A
2.7 I

'H-NMR DMSO 400 MHz
x107° 5821 1Hs H-2 7.55 2H d
J=6.72 H-2'" 6" 7.032H d J=9.08 H-3'
5 6.51 1HdJ=2.15H-8 6.39 1H d J=
2.15 H-6 .

45 1
Genistein .
o)
HO |
0Ly
|
OH O
LA ) GoEeE )
2.8 C

'HNMR DMSO 400 MHz x 107% & 8.37
1Hs H-2 7.332H dJ=7.87 H-2" 6
6.852H dJ=7.82 H-3"5 6.68 1H s H-
8 6421 HsH-6 501HdJ=6.78 H-
1” 3.61~3.15 MS M./z 564 M*

432 Genistin 270 Genistein .

3 C-NMR DMSO 400 MHz x 107§
180.5C—-4 162.9 C-7 161.6 C-5 157.5 C -
8a 157.3 C-4' 154.5C-2 130.2 C-2" 6
122.6 C-3 121.0C-1" 115.1 C-3" 5" 109.4 C
-4a 99.7C-6 94.6C-8 106.2C-1" 78.7C
-5"76.3C-3"73.1C-2"69.6 C-4" 60.6 C
-6" 100.1 C-1" 69.8 C-2" 69.8 C-3" 69.8
C-4"63.2C-5".

346 C

Genistein 6—

CHZSH O—CH,
OH |
OH OH OH
OH OH O
1A PO &5 #

69



1 WSH2601 010 69

L Y S

WSH2601

Q1o : 0.8 g/dL
QIO QIO . QIO
QIO QIO

31% 53%.
Q1o T 2001 2 85-88.
Winrow M J Rudney H. Methods in Enzymology M . New York Academic Press 1971.
Q1o T 2001 7 49-53.
Q1o P . 57-18869 1982-04-19.

Kuratsu Y Sakurai M Hagino et al. Aeration-agitation effect on coenzyme Qo production by Agrobacterium species J . J
Ferment Technol 1984 62 305 - 308.

Lee M T Chen W C Chou C C. Optimization and kinetic analysis of cholesterol oxidase production by Rhodococcus equi no.23
in submerged cultures J . Enzyme and Microbial Tech 1999 25 598 - 604.

Natori Y Nagasaki T. Enhancement of coenzyme Q¢ accumulation by mutation and effects of medium components on the for-
mation of coenzyme Q homologs by Pseudomonas N842 and mutants J . Agric Biol Chem 1981 45 2175-2182.

Yamada Y Haneda K. Application of fuzzy control system to coenzyme Q fermentation J . J Chemical Engineering Japan
1991 24 94-99.

55
-6 -

10 8 J

D . 2000.

D . 1995.
Efi Farmakalidis Patricia A Murphy. Isolation of 6”-0-acetylgenistin and 6"-O-acetyldaidzin from toasted defatted soyflaks J . J
Agric Food Chem 1985 33 385 -389.
Pawan K Agrawal. NMR Spectroscopy in the structural elucidation of oligosaccharides and glycosides J .Phytochemistry 1992
313 3307 - 3330.

. J . 2001 27 3 1-3.

Hem Chandra Jha Fritz Zilliken. Carbon-13-chemical shift assignments of chromones and isoflavones J .CAN CHEM 1980
58 1211 -1219.



