Properties of heat-induced gels from binary mixture of pea, soy and rapeseed proteins
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Gel properties of plant proteins rely on a balance of attractive and repulsive interactions. These interactions are influenced by protein source and a protein’s involvement in these interactions. Customising gel properties can be achieved by mixing plant proteins that differ in charge distribution and their ability to form disulfide bonds and hydrophobic interactions. During heat induced gelation, pea protein is known to primarily form hydrophobic interactions while soy and rapeseed proteins may form extra disulfide bonds due to a higher cysteine content. Additionally, the highly charged N-terminus of soy β-conglycinin (α,α’) and, to a lesser extent, pea convicilin, promote electrostatic repulsion, which enables more controlled gelation1–3.
The aim of our study was to investigate the heat induced gelation of binary mixtures from pea, soy and rapeseed protein in comparison to their individual protein counterparts. To this purpose pea, soy and rapeseed protein dispersions as well as their binary mixtures were prepared from protein isolates with low degrees of denaturation. Protein concentration was 10% (w/w) in all dispersions. Gelation was carried out in a rheometer at defined heating and cooling rates of 10 K/min from 25 °C to 95 °C and 0.5 K/min from 95 °C to 25 °C with a holding time of 15 min at 95°C. After cooling, frequency- and amplitude-sweeps were performed to further characterise the rheological properties. Gel solubility tests were conducted subsequently to elucidate the protein interactions in the gels.
Results showed distinct synergistic effects in mixed soy - rapeseed protein gels as indicated by gel strength ratios according to Guidi et al.4. This might be due to increased involvement of soy 11S protein fractions via disulfide bonds in the mixed gels as indicated in gel solubility test. Slight synergistic effects in mixed soy - pea protein gels and linear mixing effects in mixed pea - rapeseed protein gels were indicated by gel strength ratios, and the predominent hydrophobic interactions were unchanged in those mixed protein gels according to gel solubility results. The varied heat-induced gel rheological properties by differently mixed plant proteins suggests a potential for customising gel properties in food applications.
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