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Effect of Different Oxidation/Freezing Conditions
on the Structure of Whey Protein

ZHANG Nan, YANG Chen, ZHANG Weiwei, ZHANG Ziyi, XIA Daying, WANG Jianming
(College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In order to study the effects of different oxidation and freezing conditions on the structure of whey protein, whey
protein was oxidized in a hydroxyl radical oxidation system for 2 h and 4 h, and then frozen at —18 ‘C and -40 C for 2 d and
4 d. The results showed that after whey protein was oxidized and then frozen, its carbonyl content and sulfhydryl content
increased, particle size became larger, and turbidity and surface hydrophobicity index increased. Combined with various
characterization results, whey protein oxidized for 2 h had the biggest change after freezing at —18 “C for 2 d. The results of
infrared spectra showed that the secondary structure of whey protein changed from irregular coil to orhelix under this condi-
tion, and the degree of opening of the protein structure at —18 ‘C was higher than that at —40 °C. These results indicate that
low-temperature quick freezing protects the structure of oxidized whey protein, which is consistent with the microstructure
results of whey protein characterized by electron microscopy. The study provides a theoretical reference for the structural
changes and quality optimization of food containing whey protein after being oxidized and then frozen.
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Fig. 1 Effect of oxidation/freezing conditions on the car-
bonyl and sulfydryl content of oxidized whey pro-
tein
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Fig.2 Fourier transform infrared spectrum of whey pro-
teins with different oxidation/freezing conditions
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Tab.2 Secondary structure unit content of whey proteins
with different oxidation/freezing conditions
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Fig. 3 Effect of freezing on the particle size of the oxidized whey protein
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Fig. 4 Microstructure of whey proteins under different oxidation/freezing conditions
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Tab.3 Surface hydrophobicity index of whey protein
under different oxidation/freezing conditions
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Fig. 5 Effect of turbidity of whey proteins under different
oxidation/freezing conditions
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