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Optimization on the Purification Technologies of Soybean Isoflavone
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Abstract. With the purity of soybean isoflavone as investigation index, the isoflavone purification method of alcohol precipitati-
on combined with ethyl acetate extraction was compared with other methods. And then the alcohol precipitation parameters for
the purification of isoflavones were optimized by single-factor and orthogonal experiment. The optimized conditions of ethanol
precipitation were , mixing 25% mass fraction of isoflavone extract with 80% ethanol for 13 min,and then standing for 5 h; Af-
ter 3 times extraction with ethyl acetate ,isoflavones could be extracted completely. Under the new technology of alcohol precipi-
tation and ethyl acetate extraction,the purification of isoflavones in final product was 16. 83% ,increased nearly 4 times than

separate ethanol precipitation.
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Table 1 The experimental results of several purification methods
afifb Iy ik BRRAATR 7 o S T S R
Purification method Mother liquor volume/mL Product quality/mg  Isoflavones quality/mg Isoflavones purity/ %
MRILTE 50 549.05 11.64 2.12
Methanol precipitation
CEUE 50 546.85 22.64 4.14
Ethanol precipitation
% 7 i
ZRAZBARR 50 232.69 7.33 3.15
Ethyl acetate extraction
Vit ez 7 iR 7 HEEE
CESULIE-Z B2 B 50 314.13 50. 14 15.84

Ethanol precipitation-Ethyl acetate extraction
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Fig.1 Effect of mass fraction of isoflavone extract( A ) ,ethanol,concentration(B) ,

mixing time( C) and standing time (D) on purity of isoflavones
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Table 2 Levels and factors of orthogonal test
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Mass fraction of concentrated liquid/% Ethanol concentration/% Mixing time/min Standing time/h
1 20 75 7 5
2 25 80 10 6
3 30 85 13 7
3 EXRABER
Table 3 Results of orthogonal test
Jre RN AN LR Eezainale| 4 i) 4lifz
No. Mass fraction of concentrated liquid/% Ethanol concentration/% Mixing time/min Standing time/h Purity/ %
1 1 1 1 1 11.34
2 1 2 2 2 14.16
3 1 3 3 3 12.86
4 2 1 2 3 13.23
5 2 2 3 1 16.32
6 2 3 1 2 13.58
7 3 1 3 2 12.68
8 3 2 1 3 13.98
9 3 3 2 1 14.08
PIE 1 Average 1 12.787 12.417 12.967 13.913
Il 2 Average 2 14.377 14. 820 13.823 13.473
{8 3 Average 3 13.580 13.507 13.953 13.357
% 2% Range 1.590 2.403 0.986 0.556
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Table 4 Analysis of variances
Y 3 i 2775 H Fit F it AU
Variance sources Sum of square of deviations  Degree of freedom F ratio Critical value of F
4 RT3 B Mass fraction of concentrated liquid 3.792 2 7.335 19. 000
L E Ethanol concentration 8.689 2 16.807 19. 000
P FEET ] Mixing time 1.724 2 3.335 19. 000
e I [R] Standing time 0.517 2 1.000 19.000
2 Error 0.520 2

Fo.05(2.2) =19.000;5F, ;2. 2) =99.000.
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