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Abstract: In order to explore the method of improving the freeze-thaw stability of soybean protein isolate gels induced by
transglutaminase ( TGase ) , the effect of ultra-high pressure (UHP) treatment on the gel was investigated. The structural
changes of soybean protein isolate were analyzed by particle size, endogenous fluorescence spectrum and fourier transform
spectroscopy, and the mechanism of action was discussed by the content of soluble protein, water distribution, water
retention, texture properties, microstructure and rheology properties during freeze-thaw cycle. The results showed that with the
increase of freeze-thaw times, the soluble protein content and water holding capacity of TGase-induced soybean protein isolate
gel without ultrahigh pressure treatment showed a decreasing trend, while the gel hardness showed an increasing trend, and the
pore cracks of the gel microstructure were larger, indicating that the gel quality deteriorate. Compared with the gel without
UHP treatment, the water retention and hardness of TGase-induced soy protein isolate gel increased first and then decreased.
When the pressure treatment was 400 MPa, the hardness and bound water content of SPI gel after 5 freeze-thaw cycles
increased by 140. 43 ¢ and 30. 019, respectively, compared with that of the unmodified SPI gel, and the water holding
capacity and soluble protein contents decreased by 38.67% and 7.87% , respectively. It is proved that UHP treatment is an
effective method to improve the freeze-thaw stability of TGase-induced soy protein isolate gel.
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Table 1 Effect of ultra-high pressure on secondary structure content of SPI solution AT %
A = R o-BRiE B B-Fe s WIUESS
Ultra-high pressure/MPa a-Helix B-Sheet B-Corner Random coil
0 23.98 £0.03 ab 35.71£0.10 d 18.04 £0.26 a 22.27£0.11d
100 22.41 £0.12 be 35.89 £0.04 cd 18.58 £0.19 a 23.12 £0.07 ed
200 22.18 £0.21 be 36.07 £0.21 ¢ 18.41 £0.06 a 23.34+£0.19 ¢
300 21.87 £0.16 ¢ 37.11 £0.15 b 16.51£0.13 b 24.51£0.05 b
400 20.11 £0.13d 38.45+0.22 a 16.87 +0.20 b 24.57 £0.18 b
500 20.33 £0.26 d 37.78 £0.18 ab 15.75£0.22 ¢ 26.14 £0.09 a
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Fig.7 Effect of ultra-high pressure on the content

of soluble protein in gel
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Fig.8 Effect of ultra-high pressure on water distribution in gel
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Table 2 Effect of ultra-high pressure on the percentage of the T, relaxation time peak area of gel
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Fig.9 Effect of ultra-high pressure on

rheological properties of gel
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Fig. 10 The microstructure images of SPI gel by scanning electron microscopy after

ultra-high pressure treatment( x2 000)
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