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Effect of Extreme Acid Combined with Heat Induction on Structure and Properties of Soybean Protein Isolate Microgel
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Abstract: Soybean protein isolate microgel (SPIM) was prepare by extreme acid combined with heat induction. The
structural changes and molecular interactions of the protein, and the microstructure and gel properties of the microgel were
explored by fluorescence spectroscopy, infrared spectroscopy, and atomic force microscopy, and the effects of different
heat induction temperatures (25, 45, 55, 65, 75 and 85 “C) on the structure and properties of the microgel were evaluated.
The results showed that the relative content of S-sheet increased during the formation of SPIM, and electrostatic interaction,
hydrophobic interaction and hydrogen bonding were involved in the self-assembly of microgels. In addition, with increasing
temperature, the surface hydrophobicity index of SPIM increased first and then decreased, and that the thermal stability
gradually increased. Compared with extreme acid, the specific surface area, emulsifying activity, emulsion stability and
water-holding capacity of the microgel formed by extreme acid combined with heat induction at 75 ‘C were significantly
increased (P < 0.05). Overall, extreme acid combined with heat induction is an effective method to regulate the structure and
properties of protein microgels, and the quality of microgels can be improved by precise temperature control.
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Fig.1  Kinetic curves of SPIM formation
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Fig.3  Secondary structure composition of SPIM
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Table 1 Particle size and specific surface area of SPIM

HEIC D, ) /nm D, 5, /nm D, o nm  WRFY (m'fg)
25 90.4241.25 4592142396 8233241842 532.67+30.75°
45 70.35£0.82 432.71+20.53 758.394+5.97 716.33+44.66"
55 3.18%045 50.72£5.67 46.31£588  2096.331+62.01°
65 8.0910.87 91.33£7.53 126.80+9.32  2767.33+60.75°
75 81.77+12.96 255.54+21.78 323.84421.08  2923.67+54.00°
85 95.32423.09 3187343182 5395743378 2552.33£50.20°
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Table2  Denaturation temperature and enthalpy change of SPIM
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45 73.9441.29° 171.33+5.69
55 70.65+2.02° 158.67+6.81"
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85 115.08+1.47 205.33+7.09*
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