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Gel Rigidity and the Phase Behavior of
Soy Protein-Hydrocolloid Mixtures
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Abstract: Gelling properties of soy protein-gum mixtures were determined by small deformation
oscillation and the experimental data were analyzed with blending laws of polymers. Gel strength
of soy protein-carrageenan mixture was found to follow either upper or lower bounds depending
on the concentration of the constituents, suggesting the occurring of phase shift. Gel strength of
soy protein-xanthan mixed gel always followed the upper bound., indicating that soy protein was
the continuous phase regardless the variation in gum concentration. Combination of soy protein
with propylene glycol alginate (PGA) could produce mixed gel with high strength that lay above
the upper bound. Covalent bonds between PGA and soy protein is suggested to contribute the
rigidity. Storage modulus of soy protein-locust bean gum (LBG) lay beyond the lower bound and
low effective concentration due to the limited demixing process of LBG was suggested to result in
low gel strength. Gel strength data of soy protein-LBG-xanthan followed the lower bound but
approached upper bound on reducing protein concentration, suggesting that the presence of soy

protein might inhibit LBG-xanthan mixture from forming continuous networks.
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