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Abstract: In this paper, wheat flour was irradiated at different doses (0, 5, 10, 15, 20 and 25 kGy) to

investigate the effects of “’Co-yirradiation on the structural and functional properties of its gluten. The
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disulfide bond was broken by irradiation, and the content of the free sulthydryl group increased. The results

of Fourier infrared spectroscopy showed that the secondary structure of gluten protein was rearranged with

decrease in a-helix content and an increase in p-sheet content. Raman spectroscopy and surface

hydrophobicity showed that the microenvironment of aromatic amino acid side chains changed. Irradiation

treatment resulted in the tryptophan and tyrosine residues tending more toward the exposed state, and the

surface hydrophobicity increased. Meanwhile, irradiation increased the solubility, water and oil holding, and

emulsifying properties of gluten proteins, and the maximum value reached at 15 kGy ( solubility is 0.46

mg/mL, water holding 3.13 g/g, oil holding 4.33 g/g, emulsification 6.669 m%g ) . In conclusion, the proper

dose of gamma-irradiation can change the secondary and tertiary structure of gluten, and improve its

functional properties such as solubility, water retention and emulsification, which is conducive to expanding

the application space of gluten protein and providing theoretical references for industrial applications.

Key words: y irradiation; gluten protein; structure; functional properties
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Table 1 Effect of irradiation on the secondary structure

i HB 5 &= /kGy a-12TE/ % B-HTE/% B-5EH1/% ToRLAE M/ %
0 21.64+0.50" 34.04+0.31¢ 22.65+0.74° 21.67+0.57*
5 20.93+0.28° 34.43+0.19¢ 23.40+0.69° 21.25+0.57*
10 20.79+0.12° 34.84+0.26° 23.04+0.20* 21.33£0.19°
15 20.26+0.05¢ 38.21+0.32% 20.46+0.29" 21.07+0.62°
20 20.30+0.03¢ 37.22+0.59° 21.33+1.05° 21.15+0.52%
25 20.29+0.20° 37.13+£0.31° 21.26+0.55° 21.32+0.21°

i W= AR AR T RR R 25 B3 (P<0.05),

Note: Different superscript letters in the same column indicate significant differences (P<0.05).
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