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Effect of Heat Treatment on Reactive Oxygen Species
Metabolism and Membrane Lipid Constituents of
Cucumber Fruit Under Low Temperature Stress

XU Tingting ZHANG Tingting YAO Wensi ZHU Huiwen JIN Peng ZHENG Yonghua”
(College of Food Science and Technology, Nanjing Agricultural University, Nanjing, Jiangsu 210095)

Abstract:In order to investigate the mechanism of heat treatment in reduce chilling injury of cucumber fruit under low
temperature, the effects of immersion treatment with 47°C hot water for 5 minutes on the active oxygen metabolism and
membrane lipid constituents of cucumber fruit during storage at 4°C were studied. The results showed that treatment with
47°C hot water for 5 min significantly inhibited the occurrence of chilling injury, and the chilling injury index of treated
cucumber was 20. 87% lower than that of the control after 15 days of storage. The treatment also inhibited the increase of
relative electrical conductivity and MDA content, and increased the activities of superoxide dismutase, peroxidase,
catalase and ascorbate peroxidase, and inhibited the production of superoxide anion and hydrogen peroxide. Moreover,
the treatment inhibited lipoxygenase activity, maintained lower content of saturated fatty acid and kept higher content of
unsaturated fatty acid and membrane lipid unsaturation. These results suggested that heat treatment could keep the
balance of active oxygen metabolism and inhibit the peroxidation of membrane lipids in cucumber fruit, thereby improve
the cold resistance of cucumber fruit and reduce the incidence of chilling injury.

Keywords: cucumber, chilling injury, heat treatment, reactive oxygen species metabolism, membrane lipid

constituents





