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Microwave Extraction of Isoflavones and Saponins in the Low-temperature
Soybean Meal

LIU Zhong-hua ,HU Chun-hong,GUO Jie, GE Hong-lian, LI Li-li
(College of Life Science and Agronomy,Zhoukou Normal University ,Zhoukou 466000, China)

Abstract: The soybean isoflavones and saponins from low-temperature soybean meal were extracted simultaneously by micro-
wave method. Microwave power,the concentration of ethanol, ratio of solid to liquid , microwave time were studied on the extrac-
ting ratio of soybean isoflavones and saponins through single factor experiment and orthogonal experiment. The optimum extrac-
ting conditions were as follows : microwave power was middle fire,ratio of solid to liquid was 1:15(g :mL) ,the concentration of

ethanol was 70% ,microwave time was 5 min,under which the extraction rate of soybean isoflavones and saponins could reach

1.420% and 0.747% ,respectively.
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Table 1 Results of orthogonal test
K% Factors
s — N S — KT SHIACE AT R
. A R B kR L C izt D {1 . . . .
Experiment Soybean isoflavone Soybean saponins
Concentration Ratio of Microwave Microwave . X
number extraction/ % extraction/ %
of ethanol/% solid to liquid/g'mL.  time/min power
1 1(60% ) 1(1:15) 1(3) 1(fik) 1.152 0.282
2 1 2(1:20) 2(4) 2 (fiR) 1.181 0.336
3 1 3(1:25) 3(5) (k) 1.222 0.582
4 2(70% ) 1 2 3 1.373 0.504
5 2 2 3 1 1.288 0.717
6 2 3 1 2 1.064 0.586
7 3(80% ) 1 3 2 1.268 0.423
8 3 2 1 3 1.142 0.372
9 3 3 2 1 1.207 0.271
S B ky 1.185 1.264 1.119 1.216
Isoflavone k, 1.242 1.204 1.254 1.171
ky 1.206 1.164 1.259 1.246
R 0.057 0.100 0.140 0.075
=Rz k, 0.400 0.403 0.413 0.423
Saponins k, 0.602 0.475 0.370 0.448
ky 0.355 0.480 0.574 0.486
R 0.247 0.077 0.204 0.063
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Table 2 Results of analysis of variance of soybean isoflavones
i 2 J7 1 FHEZ Flt Fo o (F Il 34 e i
K2 Factors
Sum of square of deviations Degree of freedom F ratio F crit Significance
A 0.002 2 0.667 9.000
B 0.016 2 5.333
C 0.048 2 16.000 *
D 0.003 2 1.000
1RZ Error 0.00 2
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Table 3 Results of analysis of variance of soybean saponins

s o R I it F it Fo 1 (F I50) B
Sum of square of deviations Degree of freedom F ratio F erit Significance
A 0.104 2 17.333 9.000 *
B 0.011 2 1.833
C 0.069 2 11.500
D 0.006 2 1.000
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