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The limited functional properties of plant proteins, such as gelation, restrict their
application in food formulation. Mung bean protein, as an underestimated but high-
quality plant protein, is no exception. Mung bean protein contains up to 55% vicilin, a
protein lacking disulfide bonds, which results in poor gelation properties. This study
systematically investigated how limited Alcalase hydrolysis promotes heat-induced gel
formation of mung bean protein and its effects on the rheological properties and
microstructure of the gels. A 10% (w/w) mung bean protein isolate (MPI) solution was
enzymatically treated for varying durations and then heated at 90 °C for 30 min to
terminate enzymatic hydrolysis and induce gel formation. Secondary structural analysis
of the hydrolysates indicated that enzymatic hydrolysis induced a transition of MPI from
an ordered conformation to a more disordered state, accompanied by a decreased
surface hydrophobicity. The analysis of heat-induced gelation showed that only the
samples hydrolyzed for 1 and 3 min (degree of hydrolysis of 1.26 % and 2.48 %) formed
gels with elastic and solid-state characteristics, whereas the unhydrolyzed sample and
the samples hydrolysed for longer time (> 3 min, degree of hydrolysis > 2.48 %) did not
form gels. Confocal laser scanning microscopy revealed that short-time hydrolyzed
samples formed dense and homogeneous gel network structures, while extra-hydrolysis
led to small, dispersed protein particles and a loose gel structure. Additionally, short-
time enzymatic hydrolysis significantly enhanced the elasticity, strength, and water-
holding capacity of the gels. This study provides a theoretical basis for processing plant
proteins under mild conditions to construct gels with desirable structures and offers new
insights into the high-value application of mung bean protein in food.
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