Changes in protein functional properties by ultra high pressure homogenization of soy flour
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Ultra high pressure homogenization (UHPH) is a novel non-thermal processing technique.  Using whole soybean for tofu making can effectively reduce the okara waste, increase the utilization of raw material, and lower the production cost. The objective of this study was to investigate the effects of thermal and UHPH treatments on the functional properties of proteins in soy flour. The soy flour suspension was treated by boiling water bath for 10 min or homogenization at the pressure of 100 or 150 MPa for 2 or 3 cycles. Results showed that the protein solubility decreased after thermal and UHPH treatments. Increase the UHPH pressure and cycle decreased the soluble protein content. Thermal treatment did not affect the surface free SH content (SFSH) in soluble protein. Both thermal and UHPH treatments decreased the total free SH content (TFSH) in soy proteins, but increased the SFSH/TFSH values. Thermal and UHPH treatments increased the hydrophobicity in soy proteins. The sodium dodecyl sulfate polyacrylamide gel electrophoresis results showed that α and α' subunits of β-conglycinin in soluble protein decreased with increasing the pressure and cycle of UHPH. The above results indicated that both thermal and UHPH treatments could denature the proteins and promote their aggregation in soy flour. Furthermore, the hardness, gumminess and chewiness of tofu made from soy flour treated with UHPH was similar to the control tofu. The tofu made from 20% soy flour suspension with 150 MPa UHPH for 3cycyles had the lowest expressible water and syneresis. Control tofu showed a particles inlaid, incomplete honeycomb-like network, whereas UHPH tofu had a regular, continuous honeycomb-like structure. The soluble carbohydrates in 150 MPa UHPH treated soy flour was higher than that in thermal treated soy flour. These results indicated that UHPH reduced the particle size of soy flour, denatured the soy proteins, and could produce a favorable tofu with high level of soluble carbohydrates.
