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Kinetics of Isoflavones in Soymilk
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Abstract: Soy aglycone isoflavones can be assimilated directly by humans, wherees isoflavones in other forms can only be absorbed after
the removal of the sugar moiety via hydrolysis. In this paper, the conversion of individual isoflavones during the heating of soymilk was
illustrated by stimulating pasteurization (95 “C), high-temperature short-time sterilization (121 °C), and ultra-high temperature instantaneous
sterilization (143 °C), processes that are commonly used in industry. In addition, the Kinetic analysis of the thermal degradation of major
isoflavones was also conducted, in order to provide atheoretical basis for the production of ahigh proportion of agly cone isoflavones in soymilk.
In raw soymilk, the content of malonylglucoside isoflavones was the highest, followed by glycoside and agly cone isoflavones. All three heat
treatments resulted in the decrease of malony Iglucoside isoflavones, which followed first-order reaction kinetics. In addition, the degradation rate
constants increased with increasing temperature. The heat treatment a 95 ‘C resulted in the conversion of the malony Iglucoside form to the
gly coside form, whereas degradation, instead of conversion, of isoflavones occurred at 143 °C. Afterthe heat treatment at 121 °C, the content of
agly cone isoflavones in soy milk was significantly increased by 50% when compared with raw soymilk, thus improving the quality of soy milk.
Compared with the other treatment temperatures, high-temperature short-time sterilization could reduce the degradation of isoflavones and
increase the content of agly cone isoflavones, and was more suitable forthe industrial production of soy milk.
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Fig.1 Effect of temperature on the content ofisoflavonesin
soymilk

E: a: 95 C, b: 121 'C, c: 143 'C; DIN: daidzin,
XK 23; GLIN: glycitin, % 23+ ; GIN: genistin, FAAF;
MDIN: malonyldaidzin, % =&t X 2 3 ; MGLIN: malony lgly citin,
A B 2%, MGIN: malonylgenistin, /=Bt feH R,
DEIN: daidzein, X 2 ¥7T; GLEIN: glycitein, % &% %; GEIN:
genistein, FALRZER,
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Fig.2 HPLC chromatogram of isoflavones in raw soymilk.
J£: DIN: daidzin, X2 3; GLIN: glycitin, & 2%,
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Table 1 Effect of temperature on the content ofisoflavones (mg/g pro)

FAR A 7 —BA T-daidzein T-glycitein T-genistein B8 3.l
10 min  0.49+0.029  1.92+0.05° 2.10+0.03®  2.13+004%%¢  0.35+ 0012 1.85+ 0032 451+ 009
20min  0.63+0.047  1.95+0.15° 1.65+0.13® 2.00+015%®  0.33+003%¢ 1.64+013° 4.23+032%*
o5 30min  0.71+0.04% 2.50+0.18% 1.54+0.12%  226+015°  0.37+003*  1.83+013%*  4.75+031°
40 min  0.77+0.03%  255+0.11% 1.27+0.04"  2.17+0.08% 0.35+001%  1.77+007*  459+017%
50 min  0.86+0.02° 2.56+0.07% 1.10+0.05'%  2.14+007%  0.36+001*  1.69+005%¢  452+014%*
60 min  0.66+0.067 2.39+0.17% 0.83+0.05' 1.85+0.13°9"  031+002°®  1.47+010°  3.88+ 0.28 *fo"
1min  1.10+0.02° 1.03+0.03%" 1.81+0.06° 1.83+005°% 029+ 001°™  1.35+005™" 3.95+0.11 *%
3min  1.06+0.07° 1.25+0.08¢ 1.45+0.08% 1.75+011M  0.29+ 002 ¢ 1.27+ 008" 3.76+ 024"
121°C  5min  1.2140.11% 1.68+0.15° 1.35+0.12%" 195+ 017%9  0.35+003%  1.45+013°%" 424+ 038 ¢
7min 1.21+0.03* 1.92+0.06° 1.17+0.03' 1.98+005°*"  0.38+001°% 1.46+ 0049 430+ 011>
9min  1.14+0.07® 2.05+0.14° 1.00+0.06%¥ 1.95+008°*®  (038+003% 1.42+012°%" 419+ 026%*
10s  0.51+0.019 0.88+0.07" 2.10+0.03®  1.64+ 001 0.26+0019  1.37+005™"  348+006"
20s  0.76+0.02%® 0.86+0.03F 2.02+0.12° 1.72+010"M 0.26+0027  133+005f  364+0179
30s  0.80+0.04%¢ 120+0.10%® 1.82+0.03° 1.79+ 005%™  0.28+001°9  1.43+009°¢Y 383+ (0.17°0"
143€C 40s  0.75+0.03® 1.20+0.08*¢ 1.80+0.14% 1,76+ 0.1191 0.29+002¢"  1.37+0117" 375+ 025"
50s  0.81+0.07% 1.17+0.11%® 1.62+0.15° 1.68+ 0151 0.29+003°f 1.28+ 013" 3.60+ 0339
A2 #  0.80+0.03¢ 1.10+0.03% 2.20+0.04% 1.90+003°%"  0.30+001%  150+003%®  4.10+ 007 °*f
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Table 2 Effect of temperature on the degradation kinetics of

malonyldai dzin and malonylgenistin

& EEH R2 tip
I(k, min't) /min
o5'C MDIN 0.0161 0.98 43.05
MGIN 0.0159 0.97 43.59
MDIN 0.0807 0.96 8.59
121 °C
MGIN 0.0828 0.96 8.37
5 MDIN 0.3559 0.95 1.95
143°C
MGIN 0.3751 0.98 1.85

J£: MDIN: malonyldaidzin, & =&KX 23%; MGIN:
malony Igenistin, A-—BEAAAR 3.
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