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Research progress on biodegradation of polyhydroxy fatty acid esters (PHA) in soil

Zhou Lu, Niu Lijie, Wang Rong, Zhang Xiangxiang, Zhang Baoxin

Yili Chuanning Biotechnology Co., Ltd., China Xinjiang Yining 835007

Abstract: The global plastic pollution crisis is becoming increasingly severe. Fossil-based plastics, due to their persistence
and resistance to degradation in the environment, continue to pose significant threats to ecological balance and human
health. In this context, polyhydroxyalkanoates (PHA)—microbially synthesized, bio-based, biodegradable polyesters—have
emerged as a key alternative to fossil-based plastics. PHAs offer multiple advantages: they can be produced from renewable
carbon sources, are fully biodegradable by microorganisms, and possess performance properties comparable to conventional
plastics. Soil serves as the primary natural environment for PHA waste degradation, and its complex environmental conditions
significantly influence PHA degradation efficiency. Elucidating the mechanisms of PHA biodegradation in soil, identifying
key influencing factors, and reviewing practical application cases hold substantial practical significance for the large-scale
adoption of PHA and effective mitigation of plastic pollution.

Keywords: Biodegradation; Biopolymers; Sustainability; Polyhydroxyalkanoates; Soil environment
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