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Analysis of Isoflavone Content in Cultivated Soybeans| Glycine max (L. ) Merr. |
in Northeast China and Comparison of Different Determination Methods
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Abstract: Two different soybean isoflavone determination methods including three-wave length UV spectrohometry ( TL-UV')
and ultraviolet spectrophotometry ( UV ) were established. The two methods and high-performance liquid chromatographic method
(HPLC) established before were optimized and used to measure 128 soybean varieties from northeast China. Single factor ex-
periment and orthogonal experiment were designed to optimize extracted method of soybean isoflavone as determination by TL-
UV and UV using ultrasonic wave. The most suitable condition was extracting soybeans with 70% edible ethanol under the 1:
25 ratio of defatted soybean meal to solvent at 50°C for 5 h,extracting 2 times. Accuracy and precision of the three methods in
a descending order was HPLC,TL-UV,UV. HPLC had high analytic sensitivity and accuracy,and was suitable for determina-
tion of isoflavone in soybean and other cereal products. The other two methods were suitable for rapid determination and accu-
rate analysis of isoflavones. The isoflavone content of 128 soybean varieties ranged from 1.0404 to 4.4344 pg-mg™', and the
average content was 2.9174 pg-mg~'. The order of soybean isoflavone content among regions was Heilongjiang > Jilin > other
region. Twelve varieties with high-soybean isoflavone exceeded 4.0 pg-mg™" and 3 varieties with low-soybean isoflavone being
inferior to 1.0 pg-mg ™' were screened.
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Table 1 Linear relation of soybean isoflavones

il J 3 it LA mYEpiy HHIC R AL
Detection method Component Linear range /pg-mL ™! Regression equation Related coefficient
OV UV YeBIARZE Genistein 0.255~16 y=0.1176x +0.0071 0.9997
=R A TL-UV el AKZE Genistein 0.255 ~ 16 y =0.0647x +0. 006 0.9992
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Fig.3 Effects of extraction factors on extraction rate of soybean isoflavones
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Table 2 Factors,levels and results of orthogonal test
A B C D
\ . A S A
. Z BRI n BRI BB ]
. G5 BHR Isoflavones content
i H Item Ethanol concentration Extraction temperature Extraction time
No. Liquid-to-solid ratio /ugmg !
/% /C /h
B & 1 60 1:20 40 5 0.97
Orthogonal experiment combination 7 60 1:25 50 6 0.96
3 60 1:30 60 7 0.63
4 70 1:20 50 7 0.99
5 70 1:25 60 5 1.19
6 70 1:30 40 6 0.92
7 80 1:20 60 6 0.94
8 80 1:25 40 7 0.95
9 80 1:30 50 5 0.93
R K1 2.57 2.91 2.85 3.09
Extraction efficiency/,,kg~mg’l K2 3.10 3.10 2.88 2.83
K3 2.82 2.48 2.76 2.50
2% Range R 0.54 0.62 0.12 0.60
SERRBCR k1 0.86 0.97 0.95 1.03
Average extraction efficiency k2 1.03 1.03 0.96 0.94
/p,g-mg" k3 0.94 0.83 0.92 0.83

2.1.4 RS RREE AR PR RO ThRHESR SRR R (Genistein) , HPLC 3% 5413
PEE YRR bR A LM 0. 255 ~ 16 pgemL™",  SEOBRE B A = B BG83 9 ke [T i 43 53 Ay
[ 58 1y =0. 1176x +0. 0071, ¢ Z44:0. 9997, 99.89% 100. 77% 1 100. 13% , H: Af X 47 #E s 2%
2.1.5 ZAmlgrkekic BRI AMUEH A (RSD)4r 51k 1.83% 1. 87% Fl 1. 86% , K % &
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Table 3 Recovery and robustness and demonstration test of the determination procedure

i R i TR HNEE T H AR E T T T
Refrence Recovery test Mean Recovery/% Intra-day robustness Inter-day robustness Precision Reproductivity
substances 1R First %52 7K Second 45 3 Y% Third Mean RSD/% Mean RSD/ % Mean RSD/ % Mean RSD/% Mean RSD/ %
Daidzin 10 2605 20 36.27 30 56.89 99.81 1.88 16.26 0.81 16.11 1.88 16.22 0.89 16.27 0.56
Glycitin 10 1696 20 27.38 30 47.89 100.76 1.74 7.08 0.52 7.16 1.72 7.31 1.04 7.14 0.58
Genistin 10 3497 20 4569 30 65.49 100. 49 2.25 25.17 0.31 25.39 2.4 25.21 1.11 25.25 0.47
Genistein 10 2094 20 30.87 30 51.69 99.89 1.83 11.15 0.78 10.98 1.12 11.18 1.84 11.09 0.51
Daidein 10 1435 20 24.36 30 43.87 99.67 0.73 4.34 0.86 4.23 1.56 4.36 2.05 4.31 0.63
Genistein(UV) 16 65 32 81.43 48 97.33 100.77 1.87 49.14 0.94 49.19 1.22 49.18 1.96 49.27 0.67
Genistein(TL-UV) 16  44.88 32 61.06 48 77.64 100. 13 1.86 28.97 1.04 29.14 1.35 28.99 1.85 29.09 0.78

T IR 85— BRI R bt 5 — B BUH IR IE(H (g - mL 1) ¢

The first column value in recovery test indicates added amount,and the second column value represents measured value( g + mL~1).
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H1% 4 AT, HPLC YA 5 9 23 bl X R 52 FF

R e 57 B 5 i 0. 9135 ~6.2486 pgemg ',

HHETL . HEH 88 . Mk 882469 | k32 .

fe54 . KA 13 | g/ R A 35; & & AR
(TISF<1.0 pg-mg™") (AR 3 ) 0 FE R 4434 |

FIME 2. 9174 pg-mg ™", T HEFR 4% 410 K/ K R
K YRR > KA > # T # A, Ho kAT
GIPNCR P NITR IS TN LR g ok SO R 21 O 3
B 25 4k T 155 LA 4% i ] 22 S AR, e e T S
B A A (TISF=4. 0 pg-mg ™" ) (R & Fl 12 7,
WHEH A 21 . FHAR38 L AR 10 R 1

ARA A2 FIEEAC S, P S BRI 35 0 B i ) b o el
DAHE AR, 1 O A 7 L 38 BBOK 2 5 5 ) ) DR o
S SRR A ML RV > AR > HE
D5 KB S i A LA AR > RIETLAE > K
B X s ORI M SR S A A R e
VLA > EmE > HEIX,

x4 TRARBERMAEREMSELER

Table 4 Comprision of isoflavones in different varieties of soybean(pg-mg')

. HPLC TL-UV uv
WK RS : : :
Rei . JsSar i KREH WL QOB JsS ot Rk B
egion Test item
Total isoflavones Daidzin Glycitin Genistin Total isoflavones  Total isoflavones
b Min-Max 1.20974.9524  0.4157-2.2313 0.0928-0.4995  0.6963-2.4132  0.4302-6.4129  2.3933-6.2241
=]

Jilin province

Mean/% +SD 2.9387 +0. 8041

1.2928 +0. 4066

CV/% 0.3145 0.3600
BITAR Min-Max 0.9135-6.2486  3.5502-0.0593
Heilongjiang Mean/% +SD  2.9582 +1.0344 1.2730 =0.5517

province CV/% 0.3497 0.4333
Min-Max 1.04044.4344  0.3837-2.0389
HEH X

Mean/% +SD 2.7434 +1.0179

Other region
CV/%

Min-Max
ZRACHL X

0.3678
0.9135-6.2486

Mean/% +SD 2.9174 +0.4900

Northeast China

CV/ %

0.3852

1.2201 +0.4973
0.4076
0.0593-3.5502
1.2722 +0.1162
0.4420

0.2489 +0.0896
0.3603
0.0453-0.9141
0.2719 £0.1324
0.4871
0.0954-0.5376
0.2696 +0.1230
0.4564
0.0453-0.9141
0.2629 +0.4148
0.3001

1.3970 +0.3603
0.2736
0.4562-2.4174
1.4132 +0.4359
0.3085
0.3791-1.9509
1.2537 +0.4666
0.3722
0.3791-2.4174
1.3822 +0.9457
0.3242

2.6362 +1.2966
0.4918
0.4997-5.9029
2.5660 +1.0833
0.4222
0.6775-5.1739
2.3783 +1.1785
0.4955
0.4302-6.4129
2.5691 +1.1777
0.4584

4.0418 +0.7981
0.1975
2.4698-6.5217
3.8855 +£0.7790
0.2005
2.7164-5.7677
4.0599 +0. 8083
0.1991
2.3933-6.5217
3.9744 +0.7906
0.1989
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Fig.4 Soybean isoflavone content under

different detection methods
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