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Abstract: Hainan is an important tropical fruit-growing region in China, with core varieties including mango,
lychee, dragon fruit, jackfruit, and wax apple. These products are popular in both domestic and international
markets. Cold chain logistics are crucial for ensuring the quality of fruits during long-distance transportation,
yet temperature instability remains a major challenge. Such fluctuations can accelerate fruit respiration and
metabolism, cause chilling or heat damage, promote microbial growth, shorten shelf life, increase loss rates, and
result in significant economic losses. This paper analyzes the mechanisms through which temperature instability
in Hainan’s tropical fruit cold chain logistics affects fruit quality and loss ratio, exploring the theoretical
framework and loss pathways associated with different degrees of temperature fluctuation, while drawing on
temperature control practices from developed countries and major tropical fruit exporters. Based on this analysis,
the paper proposes targeted temperature management optimization strategies to enhance temperature stability,
reduce losses, and improve the overall competitiveness of Hainan’s tropical fruit supply chain.
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