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Effect of exogenous hydroxyl radical-induced oxidation on
gelation properties of ginkgo seed protein isolate gels

CHENG Qiao', GE Huifang”, QIN Jiawei', WANG Yaosong'"
(1. College of Light Industry and Food Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China; 2. State
Key Laboratory of Tea Plant Biology and Utilization, Anhui Agricultural University, Hefei 230036, Anhui, China )

Abstract: Ginkgo seed protein isolate (GSPI) was oxidized using Fenton reaction (mass concentration
0.016 g/L FeCl;+ mass concentration 0.018 g/L ascorbic acid + mass concentration 0~0.680 g/L H,0,) as
simulated hydroxyl radical generation system to prepare GSPI sols and heat induced gels. The effects of
H,0, mass concentration on the physicochemical properties of GSPI and its heat-induced gel properties
were investigated through physicochemical analysis, polyacrylamide gel electrophoresis, SEM and Raman
spectroscopy. The results indicated that in the presence of hydroxyl radical, hydrophobic amino acid
residues on the surface of the proteins were exposed, with the sulfhydryl groups oxidized to form
intramolecular/intermolecular disulfide bonds. Hydrophobic interactions and disulfide bonds formed led to
protein unfolding and cross-linking to various degrees. Moderate oxidation could lead to deconvolution of
o-helix and increase in f-sheets, which promoted the protein crosslinking, formation of an entangled gel
network, and consequently improvement in the mechanical strength and rheological properties of the
resulting protein gel. When H,0, mass concentration was 0.340 g/L, the hardness, gumminess, and
chewiness of the GSPI gel reached the maximum, to 2.08, 2.53, and 3.01 folds that of the unoxidized gel,
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respectively. Excessive oxidation (H,O, mass concentration =0.680 g/L) improved water holding capacity

of the gels, but the oxidation impaired hydrogen bond formation, resulted in excessive disulfide bonds,

hindered the interaction of other active groups, inhibited the formation of gel networks, and reduced gel

strength.

Key words:. ginkgo seed protein isolated; hydroxyl radical-induced oxidation; gelation; hardness; gumminess;

chewiness; food chemicals
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Fig. 4 Effect of H,O, mass concentration on textural
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Fig. 5 Photos and SEM images of GSPI gels oxidized by
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