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Extraction Technology of Soybean Isoflavones from Black Soybean Sprouts Using

Microwave-assisted Extraction
GUO Jie, HU Li-zong, LI Li-li, SHENG Dong-feng

(College of Life Science and Agronomy,Zhoukou Normal University, Zhoukou 466001, China)

Abstract; Black soybeans was pre-treated under certain conditions being soaked at 30°C for 15 h and germination at 25°C for
72 h. The influence factors impacting extraction yield of soybean isoflavones from black soybean sprouts were explored, and
the optimal extraction conditions using microwave-assisted extraction were optimized by single factor and orthogonal experi-
ment, which included solid-liquid ratio, ethanol concentration, microwave-heating time and microwave power. The results
showed that the order of different influence factors on yield was microwave-heating time > solid-liquid ratio > microwave
power > ethanol concentration. The optimal conditions were as follows: the 1:25 ratio of solid-liquid, 50% ethanol, extrac-
ting for 4 min, microwave power was 450 W. The yield of soybean isoflavones was up to 0. 595% under those conditions.
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Fig. 1 Effect of solid to liquid ratio on the extraction yield of soybean isoflavones
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Fig. 2 Effect of ethanol concentration on the extraction yield of soybean isoflavones



334 B BRSBTS RS B ORI P 495

2.1.3 ks smetia ey sk I3 Al A Rk et
[ 7E 3 min P, J& 5625 K 57 S e A 2 B B
(B3 I T, 24 5 AL 3 min B, JEBCR IR F
=R 0. 49% . AFLFH 5 TRl of ) B 4, S5 B i 2 BOR.
TR R DR R S A AN AR B A . R A R
PEHE] A 3 min,

2,14 mokhFeydE WK 4 aT, BEE D)

0.6

FEFRBE

Yield of soybean
isoflavones/%

8 B = B

S22 2 i
T

[N
T

o

R 150 W I Z 750 W, BT 525 ok o 5 B 4R
BURZETHE KRG H T B, 76 300 Wi, $2 R 35
B R 0. 543% o L PR 2 A B oy SR A (I B, 4
JRUBE R R (8 R0 R W 3, R 05 S i 4 o {1 i
5 DU D) S K, AN R IR R B n A (E Bk B 2
BT, 8B 3 5, 75 5 W SR A O o0 19 o 1 25
R BCR R M, WA MR T3 300 W

(=
A~ W
T T

0.5 1

B b FR R[]

Microwave—heating time/min

B3 WELEMENBEEFHAERERINENZIT

Fig. 3 Effect of microwave-heating time on the extraction yield of soybean isoflavones
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Fig. 4 Effect of microwave power on the extraction yield of soybean isoflavones
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Table 1 Factors and levels of orthogonal test
K2 Factors
AOF AR B BRI CRUBm e D il

Level  Solid to Ethanol

Microwave-heating  Microwave

liquid ratio concentration/ % time/min power/W
1 1:20 40 2 150
2 1:25 50 3 300
3 1:30 60 4 450
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Table 2 Results of orthogonal test
[K % Factors
e
“ ARl B LW C e D B ek
Solid to liquid ratio  Ethanol concentration/% Microwave-heating time/min ~ Microwave power/W Extraction yield/%
1 1(1:20) 1(40) 1(2) 1(150) 0. 401
2 1 2(50) 2(3) 2(300) 0. 355
3 1 3(60) 3(4) 3(450) 0. 498
4 2(1:25) 1 2 3 0. 445
5 2 2 3 1 0. 549
6 2 3 1 2 0.398
7 3(1:30) 1 3 2 0. 428
8 3 2 1 3 0.421
9 3 3 2 1 0.339
k1 0.418 0. 425 0. 407 0. 430
k2 0. 464 0. 442 0. 380 0.39%4
k3 0.396 0.412 0. 492 0. 455
2% R 0. 068 0.03 0.112 0.061
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Table 3 Variance analysis of the extraction yield

fis 2 I 1 . FlgsE

ZES , HbE  Flb iy EE

Sum of Critical
Factor Freedom  Ratio Significance

deviation square value
A 0. 007 2 7. 000 19. 000
B 0. 001 2 1. 000 19. 000

C 0. 020 2 20.000  19.000 P <0.05
D 0. 006 2 6. 000 19. 000

% 7% Error 0.00 2
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