Influence of charged and non-charged co-solutes on the heat-induced aggregation of soy and pea proteins at pH 7.0
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The need to address global challenges such as environmental sustainability and food security is steering the focus of food companies towards the development of products based on plant proteins. Common denominator among these products is a lower sensory score compared to those based on animal proteins. One example is the lack of mouthfeel of liquid and semi-solid foods, which is typically overcome via the addition of non-clean label stabilizers. However, these ingredients are often not well perceived by consumers. Controlled heat-induced protein aggregation may represent an alternative technical option to enhance the mouthfeel of these products, the resulting particles serving as thickening agents[1]. Even though an extensive amount of research on the physicochemical properties of several plant proteins has been carried out, there is still much to be investigated and understood in relation to their heat-induced aggregation behavior and resulting functionality[2].
This study investigated the influence of calcium chloride (CaCl2; 0-10 mM) and glucose syrup (GS; 0-20 wt%) addition on the heat-induced aggregation (95°C for 15 min) of commercially available soy (SPI) and pea (PPI) protein isolates (3.5 wt%) at pH 7.0. These two co-solutes were chosen to influence both the protein overall charge and surface hydration properties, and thereby aggregation.
Concentrations of CaCl2 above 5 mM promoted aggregation of both SPI and PPI dispersions, as inferred from the decrease in protein solubility and the increase in particle size. Furthermore, heat treatment of the PPI dispersion in the presence of 8 mM CaCl2 led to the formation of protein aggregates (D[4,3] = 11 µm) with a rather narrow particle size distribution, which resulted in a relatively high viscosity (>40 mPa.s at 10 s-1). On the other hand, addition of GS had no measurable influence on the heat-induced aggregation of SPI and PPI dispersions, with the increase in viscosity with increasing GS concentration being mainly due to the increase in total solids. Heat treatment of the PPI dispersions in the presence of both CaCl2 and GS provided an increase in both aggregation yield and viscosity (up to >70 mPa.s at 10 s-1) when compared with the dispersion heated in the presence of 8 mM CaCl2 alone, although this was dependent on the processing method used.

Some of the pea protein aggregate systems produced in this study could be used as sustainable and clean label thickening agents in several liquid and semi-solid vegan and vegetarian foods, thus allowing replacement of the stabilizers which are typically added to these products. The outcomes of this investigation should be further tested on a larger set of plant protein ingredients to determine whether the differences observed in terms of behavior upon heat treatment between soy and pea proteins are related to the specific molecular properties of the protein sources or if the extraction process and conditions used play a more prominent role.
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