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Soybean protein isolate (SPI) has been widely used as an important additive in food industrial due to its health benefit and low cost. Developing new uses in food and biobased products will increase demand for soybeans. 

The objective of this study was to examine the effects of heat treatment and proteolysis on the protein structure and SPI functionalities, to improve the functionality of soybean protein in soy-protein-based foods by enhancing water solubility, emulsifying activity and stability, foaming activity and stability. 

SPI was treated with heating, pH and proteinases. Samples subjected to these treatments were analyzed for protein solubility, hydrophobicity, molecular weight distubuiton, partical size distribution, secondary structures (circular dichroism), and disulfide bond aggregation. Emulsifying and foaming properties of samples and gelling properties of mixed soy protein-myofibrillar protein system were subsequently measured and their relationship with altered protein structures was described.

The results showed that heat treatment on SPI solution would induce the protein aggregation and dissociation at the same time. Higher temperature, longer heat treatment time and higher protein concentration would lead to more remarkable protein aggregation respectively, while SPI with low concentration were dissociated more obviously than that with high concentration. The results of SDS-PAGE with and without beta-mercaptoethanol suggested the aggregates were formed by smaller subunits through disulfide bond. The properties of SPI were changed insignificantly when treated at the concentration of 2%, while the emulsifying properties and the solubility of SPI were improved and foaming capacity decreased significantly when the concentration of protein reached to 5%. High percentage soluble fraction in the SPI solution may be benefit to its foaming capacity, while it may not help to its foaming stability. The results of the amino acid components of the insoluble fractions suggested that the content of Pro and Cys-s in the insoluble fraction of sample had something with its foaming stability, the more, the better. For foaming ability, Papain-modified SPI had the best foaming capacity and foaming stability compared with Alcalase and Pancreatin-modified SPI. The molecular weight distribution related with the foaming capacity, the more content of hydrolysates with the molecular weight in the range of 5kDa to 10kDa, the better foaming capacity. However, the hydrolysis degree, the surface hydophobicity and surface pressure of sample had no significant correlation with its foaming ability.

The results indicated that soluble and insoluble aggregations had an important effect on the functional properties of modified SPI. The findings would enable the preparation of specific SPI with target functional properties.


