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Research and Application of Cold Denaturation of Soy Protein

Rikimaru HAYASHI

Graduate School of Agriculture, Kyoto University, Kyoto 606-8502

ABSTRACT

Protein coagulates or gelatinizes by high pressure-treatment as well as by heat-treatment.

Pressure-denaturation of protein could be brought about by pressurization even at low
temperature. To elucidate the cold denaturation process under high pressure and to apply the
process to food protein gelation, we studied the possibility of cold-denaturation with
approximately 30 proteins stocked in our laboratory by treating them at 60~ —30°C under 400
MPa. As a result, we found that carboxypeptidase Y denatured at —20°C under 200 MPa. The
denaturation process was studied by means of fluorescence and absorption spectroscopy and
circular dichoroism under high pressure (in sifu observation) and after high-pressure
treatment (ex sifu observation) in reference to its heat-denaturation process. Soy proteins
caused pressure-induced coagulation depending on the temperature, but further studies are
required to apply the cold denaturation process to forming soy protein gel of high quality. Soy
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Pressure-induced changes at 25°C of wild type (left) and deglycosylated (right) carboxypeptidase Y in the

intrinsic fluorescence upon the stepwise pressure increase (@) and the stepwise decrease from the highest

pressure reached (O).
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Table 1. Cohesiveness and gumminess of heat- and pressure-induced gels of ovalbumin and soy protein®

Gels of ovalbumin
15% wi/w, pH 4.4

Gels of soy protein
17% w/w, pH 6.8

Temp? Pressure? Cohesiveness Gumminess Cohesiveness Gumminess
T MPa T. U* T. U* T. U4 T. U4
Avg £ S.D. Avg £ S.D. Avg = S.D. Avg £S.D.
50 500 0.804 £ 0.039 520.77 £ 55.55 0.820 + 0.016 139.98 £ 9.89
50 400 0.745 = 0.016 204.93 + 14.42 0.896 + 0.023 122.07 = 7.93
50 300 0.380 =+ 0.072 32.06 = 6.10 0.913 = 0.029 104.18 = 7.13
50 210 no gel formed no gel formed no gel formed no gel formed
25 500 0.771 £ 0.048 22236 + 38.21 0.950 £ 0.031 107.77 £ 9.83
25 400 0.746 £+ 0.037 117.85 + 8.03 0.943 + 0.069 102.09 + 11.68
25 300 no gel formed no gel formed 0.925 + 0.015 7266 + 548
25 210 no gel formed no gel formed no gel formed no gel formed
10 500 0.746 = 0.039 28242 + 44.02 0.930 + 0.034 7827 £ 6.33
10 400 0.753 £ 0.032 321.83 = 20.67 0.870 = 0.005 61.26 = 1.75
10 300 0.637 = 0.033 62.87 + 15.16 0.850 & 0.005 56.00 & 1.90
10 210 no gel formed no gel formed no gel formed no gel formed
-5 500 0.694 + 0.012 336.99 + 22.38 0.887 + 0.054 69.58 = 7.00
-5 400 0.738 % 0.059 367.18 * 33.36 0.829 =+ 0.038 49.37 £ 2.27
-5 300 0.752 £+ 0.026 348.38 £ 16.62 0.873 £+ 0.049 55.83 £ 1.25
-5 210 no gel formed no gel formed no gel formed no gel formed
— 20 500 0.727 + 0.024 49.23 & 554 no gel formed no gel formed
— 20 400 0.752 + 0.038 76.76 + 0.54 no gel formed no gel formed
- 20 300 0.700° 72.8 no gel formed no gel formed
—20 210 0.695 =+ 0.069 254.11 + 16.88 0.802 + 0.007 10.95 £ 0.20
100° 0.1 0.800 + 0.012 464,30 £ 39.76 0.912 £ 0.007 289.26 = 16.32

Discs of gels prepared as described in text.
3Pressurized for 30 min. “Texture unit.
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Heated for 10 min in a bolling water bath.
Sonly one measurement was done.
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