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Study on the properties of rice gluten-wheat arabinoxylan
composite hydrogel
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ABSTRACT: Objective To investigate the effects of different concentrations of rice glutenin and arabinoxylan on
the properties of their composite hydrogels. Methods The composite hydrogels were formed by covalent
cross-linking of tyrosine in rice glutenin and ferulic acid on wheat arabinoxylan chains through a combination of
heat treatment and laccase-induced treatment. The effects of different concentrations of rice glutenin and
arabinoxylan on the hardness, rheology, water-holding and swelling properties of the composite hydrogels were
compared. Results As the mass concentration of rice glutenin was increased from 130 mg/mL to 160 mg/mL and
that of arabinoxylan was increased from 5 mg/mL to 25 mg/mL, the water-holding properties of the composite
hydrogels were increased to 1.11 and 1.14 times of the original ones, respectively. The swelling properties increased
to 2.31 and 2.37 times of the original ones, respectively. The rheological frequency scanning results showed that the

G'and G" of the gel increased with the increase of the concentration of rice glutenin and arabinoxylan. The formation
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of the three-dimensional network structure of the gel was promoted and the viscoelasticity of the composite system

was enhanced. Its gel hardness was also significantly increased by 2.74 and 5.28 times. Particle size distribution and

Zeta potential showed that the stability of the composite system was gradually enhanced. However, when the mass

concentration of both reached a certain limit (160 mg/mL, 25 mg/mL), their water holding and swelling properties were

slightly reduced. Conclusion

The composite hydrogel prepared by high concentration of rice glutenin and

arabinoxylan has high mechanical properties and water retention properties, which provides a theoretical basis for the

application of this hydrogel in the food field.
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Fig.1 Effects of different arabinoxylan mass concentrations on
G' of composite hydrogel
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