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Protein gelation is central to developing texture in plant-based foods, yet the mechanisms governing this
process are still not well understood for plant proteins, especially those produced through commercial
extraction methods. This work examined the gelation behaviour of proteins from yellow pea with a focus
on how factors such as extraction method and solvent condition can affect protein properties such as
solubility, particle size, and gelation strength.

Using small-angle neutron scattering and ultra small-angle neutron scattering, we observed that intensive
extraction methods such as isoelectric precipitation produced proteins with low solubility and larger
insoluble particles, leading to gelation dominated by changes in the insoluble fraction. In contrast, gentler
processes such as ultrafiltration yielded higher solubility and smaller particles, with gelation involving
both soluble and insoluble proteins. These differences translated into distinct gel structures as seen
through microscopy techniques: fractal networks formed in low-solubility systems, while more uniform
networks emerged in high-solubility systems. Interestingly, gels from both pathways achieved similar
overall strengths despite their contrasting microstructures. This demonstrates that both commercial and
lab-extracted protein isolates are able to exhibit similar gelation strength/textural properties, however the
mechanism is different depending on the types of protein that are present (fraction of soluble proteins vs
insoluble proteins).




