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Effect of Enzymatic Hydrolysis Duration on Structure and
Functional Properties of Soybean Protein Isolate

YAO Yuxue', XIE Xuan', YAN Shizhang', GUAN Yao', MA Hongfei', CHEN Hao*, SUN Shukun™
(1. College of Food Science, Northeast Agriculture University, Harbin 150030, China; 2. Heilongjiang Green Food
Science Research Institute, Harbin 150030, China)

Abstract: In order to investigate the structure-function relationship of soybean protein isolate
enzymatic hydrolysate (SPIH) under different enzymatic hydrolysis time, the hydrolysis of soybean
protein isolate (SPI) was evaluated by measuring the degree of hydrolysis and the mass fraction of
polypeptide. The relationship between structure and function was characterized by Fourier transform
infrared spectroscopy, endogenous fluorescence spectroscopy, surface hydrophobicity, emulsification,
and antioxidant capacity. The results showed that the hydrolysis degree of SPI increased with the
prolonged enzymatic hydrolysis duration, while the mass fraction of polypeptide initially increased
and then decreased over the duration of enzymatic hydrolysis. Moreover, as the enzymatic hydrolysis
time increased, protein unfolding occurred. The protein structure gradually unfolded after enzymatic
hydrolysis at 2 h, leading to a red shift in maximum absorption wavelength and enhanced fluorescence
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intensity. In addition, the secondary structure of SPI was changed by enzymatic hydrolysis, with the

B-fold area fraction reaching its peak at 2 h. The surface hydrophobicity, emulsification, antioxidant

capacity, {-potential and the particle size of the SPIH emulsion were all optimized at 2 h of

enzymatic hydrolysis. This study provides the theoretical basis for understanding the changes in

structural and functional properties of SPI under different enzymatic hydrolysis durations, thereby

expanding its applications in the food industry.

Keywords: soybean protein isolate, enzymatic hydrolysis, structural characterization, functional

properties, emulsification
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Influence of enzymatic hydrolysis time on the
hydrolysis degree of SPI and the mass fraction of
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Fig. 2 Fourier transform infrared spectrum of SPIH
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2 23.15+0.03° 19.54+0.02 40.43+0.15* 27.45+0.37*
3 25.89+0.02" 13.68+0.11¢ 38.79+0.18" 21.58+0.06°
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