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ABSTRACT

Freezing denaturation of soy protein was investigated through the behavior of water in

freezing. Mean ice structure size formed in the protein gel was proved to be inversely propor-

tional to the moving speed of freezing front. For the analysis of freezing denaturation of soy

protein, the effect of freezing itself was separately analyzed from the rate process of denatura-

tion in the storage. As for the effect of freezing itself, rapid freezing was favorable for the less

denaturation as measured from the increase in gel elasticity. Frozen soy protein gel was stored

at the three different temperature levels and the change in elasticity was compared. The higher

temperature below the freezing point gave the higher change in gel elasticity. The addition of

glucose in the gel substantially inhibited the denaturation. For the estimation of the protein

concentration in the frozen gel, the ice fraction was measured by using differential scanning

calorimetry (DSC). Ice fraction for the soy protein gel containing 10% glucose was much lower

than that for the sample not containing glucose, which seemed to explain the slower denatura-

tion rate for the frozen gel containing glucose. Rep. Soy Protein Res. Com., Jpn. 16, 100-103,

1995.
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Table 1. Comparison of udp among various frozen samples
Sample Additive Method ud, (10~°cm?/s)
Soy protein (6.2%) non photographic 3.6
Soy protein (6.2%) ultrasound photographic 3.65
Soy protein (6.2%) Agl photographic 2.0
Soy protein (6.2%) CaCO, photographic 3.65
Egg albumin (8%) non photographic 2.92
Agar (3%) non mercury porosimetry 2.71

cf. water diffusivity at 0°C ; D, = 1.0 X107 5cm?/s

ud,/Dy, = 1
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Fig. 1. Change in elasticity of soy protein gel after

freezing at various temperatures.
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Fig. 2. Relationship between storage period and

Young's modulus of soy protein gel.
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Fig. 3. Temperature dependency of ice fraction for SPI

(8%) and SPI mixed with glucose (10%).
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Fig. 4. Relative change in elasticity of SPI gel during

the freezing storage at -20°C.
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