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Abstract: Traditional petroleum-based plastic packaging materials have been widely used in the food packaging
industry due to their excellent mechanical properties, processing performance, and cost advantages. However,
their poor natural degradability has caused long-term environmental pressure. Polylactic acid (PLA), as a bio-
based biodegradable polymer derived from renewable resources, has gradually become an important material
for the green transformation of food packaging due to its good biocompatibility, processing adaptability, and
environmental friendliness. PLA-based materials can be applied in fruit and vegetable preservation, food storage,
and disposable packaging through various forms, including films, composite films, and functional packaging
structures. These applications show great potential for reducing the dependence on traditional plastics and
improving packaging sustainability. However, PLA materials still have limitations, such as insufficient
toughness, limited heat resistance, and the need for improved water vapor barrier properties, which restrict their
wider application in complex food packaging environments. To address these limitations, strategies including
blending modification, composite reinforcement, and functional design have been developed to improve the
overall performance of PLA materials. This paper focuses on the basic characteristics of polylactic acid-based
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biodegradable materials, analyzes their application characteristics in food packaging, discusses the performance

limitations in current applications, and further explores future development directions, providing theoretical

insights into the performance optimization and application expansion of PLA-based materials.
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