Tailoring plant protein aggregation to deliver functionality in complex food systems
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Promoting the use of plant proteins in food formulations can efficiently contribute to reducing the carbon footprint of the global food system. Currently, most of plant protein sources are derived from crops, used to produce non-protein ingredients such as oils, fibres or starches, leading to protein fractions with a variety of aggregation states and functional properties. The development of gentle extraction methods enables preserving the functionality of plant proteins, but in addition, formulation and processing steps can be considered and adjusted.1
In this presentation, we will first describe the use of high-pressure homogenization for improving the solubility and foaming properties of commercial pea protein isolate.2 The shear induced by the process enables to break interactions occurring in protein powder, leading to free and aggregated pea protein fractions with different surface activity. In addition, we will show that a controlled heat aggregation of pea proteins induced by calcium addition can even be beneficial to generate protein aggregates able to reduce drainage in aqueous foams. Further, the importance of characterizing the interactions with water in soy protein doughs will be discussed in relation to their processability in wet extrusion conditions for producing texturized proteins. Finally, we will discuss the use of plant protein/polysaccharide mixtures for developing binding systems in plant-based meat analogues or for controlling the texture of heat-set seafood analogues.
All these examples will demonstrate the ability of plant protein ingredients to be widely used in complex food products when their functionality is well controlled.3
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