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Hydrolysis of Fructus Sophorae Isoflavones by Hydrochloric Acid Catalysis

ZHANG Xiao-song,ZHANG Bo-ya,JIN Hua* ,ZHANG Yong-zhong
Application Chemistry Department of Northeast Agriculture University ,Harbin 150030 ,China

Abstract ; Fructus Sophorae isoflavones were hydrolyzed to genistein in hydrochloric acid-methanol solution. The hydroly-
sis rate of Fructus Sophorae isoflavones was detected by high performance liquid chromatography. The effects of hydroly-
sis time, hydrolysis temperature and hydrochloric acid concentration on hydrolysis rate of Fructus Sophorae isoflavones
were investigated. The optimal hydrolysis conditions were determined as follows : hydrolysis time 3. 8 h, hydrochloric acid

concentration 2. 59 mol/L, hydrolysis temperature 78. 5 °C. Under these conditions , the hydrolysis rate of total isoflavones

reached 93.38% .
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Fig. 1 Hydrolysis routes of Fructus Sophorae isoflavones
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Fig. 2 Effects of hydrolysis time (a) ,hydrochloric acid concentration (b) and hydrolysis temperature (c¢) on the hydrolysis rate of

isoflavones
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Table 2 Box-Behnken experimental design and results

FI X, (h) X (mol/1) X, () K
No. ; Hydrolysis rate,Y (% )
1 1 -1 88.61
2 0 0 93.74
3 0 0 93.79
4 1 -1 81.62
5 0 0 0 93.78
6 -1 0 -1 84.85
7 0 0 0 92.45
8 -1 1 0 81.32
9 1 1 0 87.91
10 0 -1 1 76.07
11 -1 0 1 83.63
12 0 -1 -1 80.40
13 0 1 1 83.59
14 0 0 0 92.51
15 1 0 1 84.33
16 -1 -1 0 79.52
17 0 1 A 84.48
xR3 AESWER
Table 3 Analysis of variance
Ve T Desee e £l PobsE G
source of Squares of freedom Square F Value Prvalue Significance
F7 Model 500. 64 9 55.63 67.29 < 0.0001 ®
X, 21.62 1 21.62 26.15 0.0014 I
X, 48.46 1 48.46 58.62 0.0001 Y
X5 14.36 1 14.36 17.38 0.0042 * ok
XX, 5.04 1 5.04 6.10 0.0429 *
X X5 2.34 1 2.34 2.83 0.1363
X, X5 2.96 1 2.96 3.58 0.1004
X,? 43.68 1 43.68 52.84 0.0002 * ok
X,? 233.11 1 233.11 282.00 < 0.0001 * %
X,? 92.15 1 92.15 111.48 < 0.0001 ®
Residual 5.79 7 0.83
Lack of Fit 3.79 3 1.26 2.52 0. 1962
Pure Error 2.00 4 0.50
Cor Total 506. 43 16 R? =0.9886 Ry =0.9739

" 2R WF(P<0.05) ;" " 2REERE(P<0.01);" " " 2R EFH (P <0.001),
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means significant difference (P <0.05) ;
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Fig. 3 Response surface plots and contour plots showing the interactive effects of hydrolysis time and hydrochloric acid concentra-

tion (a-b) ,hydrolysis time and hydrolysis temperature ( c-d) and hydrolysis temperature and hydrochloric acid concentration

(‘e-f) on the hydrolysis rate of isoflavones
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