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Large-Scale Isolation and Preparation of Soybean Saponin by High-Speed Countercurrent Chromatography

Combined with Preparative HPLC

HUANG Yu-ai, YAN Ming-xia, ZHAO Da-yun™

(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The objective of this study is to isolate and purify soybean saponin from soybean germs by high-speed counter-
current chromatography (HSCCC) combined with preparative HPLC. The isoflavonoids were removed from crude extract by
HSCCC first. The pure soybean saponin was then obtained by preparative HPLC with acetic acid or trifluoroacetic acid (TFA)
as mobile phase in a gradient elution mode. The optimal conditions for preparative HPLC were dual mobile phases composed of
acetonitrile containing 0.01% (V/V) TFA and millipore water at a flow rate of 10 mL/min for gradient elution. Five compounds
in group A and two compounds in group B and 3 kinds of 2,3-dihydro-2,5-dinydroxy-6-methyl-44-pyran-4-one (DDMP)-
conjugated soybean saponins with high purity were prepared and their structures were elucidated by mass spectrum (MS) and
nuclear magnetic resonance (NMR). Therefore, the developed method can be used to separate partially and fully acetylated
soybean saponins as well as DDMP-conjugated and unconjugated soybean saponins in the original sample.

Key words: soybean saponin; high-speed countercurrent chromatography (HSCCC); preparative high performance liquid
chromatography; mass spectroscopy (MS); nuclear magnetic resonance (NMR)
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Fig.1  The structure of soybean sapogenol
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Tablel HPLC gradient elution program
%

F 1) /min 0 10 30 80 90 110 120

N A 90 90 70 60 0 0 90

Rty 10 10 30 40 100 100 10

1.4 I#BIHPLC /) 85 461
2 RASBREFEFE
Table2 The optimal experimental conditions

LR EARMMIE B EU% BB
Line 1 LR 0 I
Line 2 IR 0.004 [
Line 3 21 0.006 I
Line 4 IR 0.01 [
Line 5 Y 0.02 I
Line 6 WA 0.008 I
Line 7 =L 0.008 I
Line 8 =L 0.008 11
Line 9 WA 0.01 11
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Table3 Gradient elution program II
%
I [7)/min 0 10 80 100 110 120
A 90 70 50 0 0 90
s
wIM g 10 30 50 100 100 10
*4  BBERBRERFT
Table4 Gradient elution program III
%
5 [i1)/min 0 10 80 90 100 110
A 90 70 50 0 0 90
e
B 10 30 50 100 100 10
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Fig.3  Preparative HPLC chromatographic profiles under the gradient

elution with the mobile phase containing acetic acid or trifluoroacetic acid
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Table5 The yield of each peak and corresponding mass spectrometric identification

WS BRI1%  HE% IF B 1308 (mfz) EET B (mlz) Yk
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g4 045
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#5103 100 1365.64 (M+H) 259 xyl+3Ac+H CH.OH—0—3Ac+H aa—glo L H 915 M—(xyl+3Ac)—ara+H  Aa
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Fig.4 17 peaks of soybean saponins isolated from preparative HPLC
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Fig.7  “C NMR profile of fraction 7 from preparative HPLC
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Table6 “C-NMR spectral data of soybean saponin Ab
11 ItA Bk
ook o BRI o kIR o
1(CH) 427
2(CH, 273 C-1 103.6 c"-1 109.0
3(CH) 935 ey C-2 81.4 c™-2 72.5
4(C) 48.0 D C-3 76.6 22-O-a-L- c"-3 85.3
5 (CH) 57.3 c-4 71.2 ara c"-4 67.2
glcUA
6(CH,) 195 C'-5 76.9 c"-5 67.3
7(CH,) 37.1 c-6 1713 Cc"-6
8(0) 41.2
9 (CH) 49.8 C"-1  103.0 c"-1 104.9
10 (O) 39.7 Cc"-2 83.5 c"-2 73.1
11 (CH, 242 2-0-4- C"3 729 3"-O--D- C"-3 76.7
12(CH) 123.6  D-gal c'-4 710 gle c"-4 69.8
13(C) 145.1 C"-5 76.4 c"-5 77.5
14 (O) 45.3 C"-6 62.5 Cc""-6 62.9
15(CH,) 287
16 (CH,) 28.6 C"-1 106.5 172.4
C""-Acl
17 (©) 40.0 c"-2 747 21.3
18 (CH) 49.0 2"-0-- C"-3 725 172.4
C"AC2
19 (CH,) 49.8 D-glc c"-4  69.7 20.9
20 (C) 31.3 c"s5 715 171.9
C7-Ac3
21 (CH) 76.6 Cc"-6  63.1 20.7
22 (CH) 92.2 171.7
23 (CHy) 232 C"Acd 206

24 (CH,) 644
25(CH,) 17.4
26 (CHy) 19.5
27(CHy) 249
28 (CHy) 232
29 (CH,) 33.8
30 (CHy) 273
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