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Effect of cold storage on survival, energy metabolism, and antioxidant enzyme
activities in third-instar larvae of white-spotted flower chafer Protaetia brevitarsis

Li Yanping Huang Xun Ma Deying’
(Key Laboratory of Monitoring and Safety Control of Harmful Organisms in Agriculture and Forestry, College of Agriculture,
Xinjiang Agricultural University, Urumgqi 830052, Xinjiang Uygur Autonomous Region, China)

Abstract: To resolve the temporal mismatch between the larval life cycle of white-spotted flower chafer
Protaetia brevitarsis and industrial production needs, this study investigated how different cold-storage
temperatures (4, 8, 12, and 25 °C) and durations (10, 20, and 30 d) affect the survival rate of third-instar
larvae. Measurements included survival rate, energy reserves (total protein, crude fat, total sugar, and
total amino acid), the cryoprotectant trehalose, and the activities of major antioxidant enzymes, includ-
ing superoxide dismutase (SOD), catalase (CAT), and peroxidase (POD). The results showed that 12 °C
was the optimal storage temperature, at which larval survival remained as high as 88.33% after 30 days.
In contrast, storage at 4 °C and 8 °C significantly reduced survival, declining to 24.17% and 51.67%,
respectively. After 20 days at 12 °C, larvae exhibited peak levels of trehalose, total sugar, and total pro-
tein, accompanied by a significant elevation in SOD activity. However, under greater cold stress (4 °C
and 8 C), the metabolism of most energy substances was inhibited, and the coordination of the antioxi-

dant enzyme system was disrupted. The disordered responses of SOD, POD, and CAT resulted in weak-
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ened free radical scavenging capacity. These findings indicate that third-instar larvae of P. brevitarsis

adapt to mild low-temperature storage (12 °C) by actively accumulating cryoprotectants and maintain-

ing antioxidant homeostasis, whereas mortality at lower temperatures is closely associated with energy-

metabolism imbalance and impairment of protective enzyme function.

Key words: Protaetia brevitarsis; third instar larva; cold storage; storage temperature; storage duration;

metabolic regulation; antioxidant enzyme
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Fig. 1 Survival rate of 3rd-instar larvae of Protaetia brevitarsis
under different storage temperatures and durations
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are mean+SE. Different uppercase letters indicate significant
differences among different temperatures at the same storage
duration according to Duncan’ s new multiple range test (P<
0.05). Different lowercase letters indicate significant differences
among different storage durations at the same temperature

according to Duncan’s new multiple range test (P<0.05).
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Fig. 2 Energy reserve contents in the 3rd-instar larvae of Protaetia brevitarsis under different storage temperatures and durations
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Different uppercase letters indicate significant differences among different temperatures at the same storage duration according to

Duncan’ s new multiple range test (P<0.05). Different lowercase letters indicate significant differences among different storage

durations at the same temperature according to Duncan’s new multiple range test (P<0.05).
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Fig. 3 Trehalose content in the 3rd-instar larvae of Protaetia

brevitarsis under different storage temperatures and durations
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are mean+SE. Different uppercase letters indicate significant
differences among different temperatures at the same storage
duration according to Duncan’ s new multiple range test (P<
0.05). Different lowercase letters indicate significant differences
among different storage durations at the same temperature

according to Duncan’s new multiple range test (P<0.05).
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Fig. 4 Antioxidant enzyme activities in 3rd-instar larvae of Protaetia brevitarsis under different storage temperatures and durations
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Different uppercase letters indicate significant differences among different temperatures at the same storage duration according to

Duncan’ s new multiple range test (P<0.05). Different lowercase letters indicate significant differences among different storage

durations at the same temperature according to Duncan’s new multiple range test (P<0.05).
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