Rheological properties of a plant protein network
close to the gel point
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Gluten is a complex protein network that plays a pivotal role in breadmaking
quality and is widely employed in the food industry as a texturing agent. It
exhibits structural and mechanical characteristics of dynamic polymer gels,
including remarkable extensibility, strain hardening, and self-healing
capabilities. Investigating this material rheology in both linear and nonlinear
regimes, we demonstrate that it behaves as a near critical gel [1,2] and that
singular properties, such as a two-step yielding at very large strain, are
measured close to the gel point [3,4]. We further show that repeated large-
amplitude shear deformations modify the gluten network structure, whereas
extended rest periods promote partial self-healing [3]. The proximity to the gel
point thus emerges as a key parameter governing the mechanical response of
such gels under large strain. This insight is particularly relevant for various
food-related processes, including dough kneading, gas bubble stabilization, and
the mastication of food gels, and may also have implications for adhesive
applications.
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