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Abstract:

This study explores the application of protein glutaminase (PG) for the deamidation of soy protein isolate (SPI) to enhance its functionality in nutritional products. Commercial SPI typically exhibits poor solubility and functional properties due to the formation of large protein aggregates during its production process, including acid precipitation, drying, and storage. Deamidation via PG, an enzyme derived from Chryseobacterium proteolyticum, converts glutamine residues into negatively charged carboxyl groups, improving protein characteristics without causing undesirable structural changes such as trans-glutamination or degradation of asparagine residues. 
Both dairy and plant proteins have been subjected to enzymatic deamidation. However, enhancing the functional properties of plant proteins, such as SPI, is particularly important as they frequently present challenges for use in nutritional products due to their larger molecular sizes, poor solubility, and less desirable sensory attributes. This research focused on treating intact SPI (SPI-I) and hydrolyzed SPI (SPI-H) with PG to enhance their solubility, emulsification efficacy, emulsion stability, and calcium binding capacity.

Characterization of the deamidated proteins revealed significant improvements: reduced hydrodynamic diameter, increased protein solubility and zeta-potential, decreased surface hydrophobicity, and altered molecular weights for both SPI-I and SPI-H. Additionally, enzymatic deamidation enhanced the emulsifying activity and stability of emulsions produced with deamidated SPI-I, as well as the calcium binding capacity of deamidated SPI-I, offering promising benefits for nutritional enrichment.

In conclusion, PG deamidation enhances the functional properties of SPI, suggesting its potential application in nutritional products. Further research is recommended to optimize the deamidation process, assess its feasibility for large-scale commercial production processes, and explore its applicability to other protein sources.
