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Abstract: As a typical climacteric fruit, apples are prone to postharvest softening, decay, and quality deterioration during
post-harvest storage due to excessive ethylene release and reactive oxygen species (ROS) accumulation, which severely limit
their storage life and economic value. This study uses ‘Orin’ apples as the experimental material to systematically evaluate
the effects of different concentrations of exogenous reduced glutathione (GSH, 10, 20, and 40 uL-L™") on their post-harvest
storage performance. Parameters including fruit firmness, ethylene production, soluble solids content (SSC), soluble protein
content, malondialdehyde (MDA) content, and antioxidant enzyme activities are measured. The results show that treatment
with 20 pL-L™" GSH significantly delays fruit softening, increasing firmness by 8.9%, 11.5%, and 14.9% compared to the
control after 30, 60, and 90 days of storage, respectively. It also markedly suppresses ethylene release, reducing it by 25.7%
at the respiratory climacteric peak (30 days) and by 53.6% at the end of storage (90 days). Furthermore, this treatment
maintains a higher SSC (16.8% vs. 15.9% in the control at 90 days) and slightly enhanced soluble protein content. After
15 days of storage, the MDA content in the treated group is significantly lower than that in the control, while the activities of
superoxide dismutase (SOD), catalase (CAT), and ascorbate peroxidase (APX) are significantly enhanced, increasing by

35.6%, 42.1%, and 50.6% respectively after 90 days. In conclusion, exogenous GSH treatment effectively delays post-
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harvest senescence, improves storage performance, and maintains fruit quality in apples, providing a theoretical basis and

practical reference for optimizing post-harvest preservation technology.

Keywords: Reduced glutathione; 'Orin' apple; postharvest senescence; storage quality; antioxidant enzymes
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Fig. 1 (A) Schematic diagram of ‘Orin’ apple fruits treated with exogenous GSH (B) Effects of GSH treatments at
different concentrations on firmness of apple fruits during storage
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Note: Different lowercase letters indicate significant difference(P<0.05). The same below.
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Fig. 2 Effects of exogenous GSH treatment on ethylene
production in apple fruits during different storage periods
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Fig. 3 Effects of GSH treatments on soluble solids
content (A) and soluble protein content (B) of apple
fruits during storage
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Fig. 4 Effects of 20 pL - L' GSH treatment on (A) MDA content, (B) SOD activity, (C) CAT activity, and (D) APX
activity in apple fruits during storage
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