KE A BE QRO R RV
HHREN®

R RFERFBRE

Kinetic Analysis of Freeze Denaturation of Soy Protein

Osato MIYAWAKI
Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo 113-8657

ABSTRACT

Freeze-induced concentration of protein triggered freeze denaturation of soy protein isolate
(SPD) in aqueous solution. The SPI denaturation was a rate process strongly dependent on
time and temperature. A kinetic model was proposed to describe the freeze denaturation in
consideration of freeze-induced concentration of solute, which accelerated the reaction rate
substantially. The theoretical model was effective to describe the freeze denaturation process of
SPL. The apparent reaction order was 2 suggesting that the reaction cascade of freeze-induced
denaturation of SPI is limited by the initial interaction between the two protein molecules. The
influence of temperature on SPI denaturation and the protective effect of glucose against
denaturation were also effectively explained by the theoretical model. Soy Protein Research,
Japan 2, 16-19, 1999.
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Fig. 1. Freeze-induced concentration of solute.
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Fig. 2. DSC chart of SPI solution (0.064 wt%).
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Fig. 3. Effect of temperature on freeze-denaturation rate

of SPL.
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Fig. 4. Effect of glucose added on freeze-denaturation rate
of SPI at -20°C. Initial SPI concentration was 0.064
wt%. Denaturation ratio was measured from
optical absorbance at 600 nm.
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