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Microwave-assisted Extraction of Soybean Isoflavone from Soybean Meal

LIU Zhong-hua,ZHAO Jin-hui, LIANG Shao-jun

( Department of Life Science ,Zhoukou Normal University ,Zhoukou 466000 , Henan , China)

Abstract: The soybean isoflavone in soybean meal was extracted by microwave-assisted method. The influencing factors was
optimized by single factor and orthogonal experiments. The effects of tested factors on the extracting ratio of soybean isoflavone
in the decending order was microwave power, concentration of ethanol , ratio of solid to liquid and microwave time. The optimum

extracting conditions were treated under mid-high microwave power for 3 min with the solid to liquid ratio of 1: 20( g : mL.) and

ethanol concentration of 50% ,under which the extracting ratio of soybean isoflavone could reach 1.2432% .
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Fig.1 Effect of the concentration of ethanol
on the extraction of soybean
2.1.2 #hgk R 60% B R HREE ], 55
FIA 10152025 .30 35 A5 AARBRA I ) , 75 Gl K
F1 R Y ST OB R I3 min, HAE 3 Yk, HIE
2 W, Bt VR R I, DR 2 S BT i R
ZNG IR F 7E 1:20 (g + mL) IR B F A, 4
VAR FH 0 o o R IR AT DAY ok e A L
S 1:20(g :mL)

1.0

SRR
Isoflavone extraction/%

1:10 1:15 1:20 1:25 1:30 1:35

BHELL
Ratio of solid to liquid/g:mL

B2 kit XEFEMRRRENE
Fig.2 Effect of ratio of solid to liquid on the

extraction of soybean isoflavone
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Fig.3 Effect of microwave power on the extraction

of soybean isoflavone

2.1.4  fokebEl SR 60% £ E R BGA T, K
WL 1220, 75 KA TR 20 A BE 1.2.3 4.5
min $EIBCR G2 2000, 542 3 W, &l 4 a0, BEE
T Ak I 1) F) S <, O T S A 412 A L 1
o, # 3 min B IAEfK, 3 min 5, SRR TR, X
A RE R H T Gl Ak T A 1] 5 KA 3 P ) i 2 A
o A AR SRR E] 2 3 min,

1.4
xR
S L3+
E:% 1.2 b
mE L1t
= O
#%(g Lol
=}
DJ#E 0.9 |
3 0.8
2
0.7
0.6 .
1 2 3 4 5
T 7]

Microwave time/min

B4 REEENXESEMRRNERNE
Fig.4 Effect of microwave time on the

extraction of soybean isoflavone
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Table 1 Factors and levels of orthogonal test
K& Factors
K A B C D
Levels ek 1 BRI L LR E T i 1]
Microwave power Ratio of solid to liquid/g : mL. Concentration of ethanol/% Microwave time/min
1 1 Medium 1:15 40 2
2 H1E Med-high 1:20 50 3
3 = High 1:25 60 4
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Table 2 Results of orthogonal test
X £ Factors _
St B R . c 5 PNERSS L
- Soybean
Experiment et ki BRI L BE TR i) isoflavone
number Microwave Ratio of solid Concentration of Microwave time/ extraction rate/%
power to liquid ethanol/ % min
1 1 1 1 1 0.4899
2 1 2 2 2 0.4883
3 1 3 3 3 0.6535
4 2 1 2 3 0.5001
5 2 2 3 1 0.4821
6 2 3 1 2 0.7988
7 3 1 3 2 0. 9866
8 3 2 1 3 1.2285
9 3 3 2 1 0. 6855
k, 0.5439 0.6589 0.8391 0.5525
k, 0.5936 0.7330 0.5580 0.7579
ks 0.9668 0.7126 0.7074 0.7940
R 0.4229 0.0738 0.1317 0.0361
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