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Figure 1 (Color online) Synthesis and conversion routes of acetic acid.
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Abstract: With the depletion of fossil fuel resources and the intensification of global climate change, the microbial
metabolism-based synthesis of acetic acid has emerged as a significant research direction in green chemistry and
industrial biotechnology. As a key two-carbon platform compound, acetic acid is regarded as an important raw material
for the synthesis of various value-added chemicals, due to its low cost, simple metabolic pathways, and wide availability.
This review summarizes the biosynthetic pathways of acetic acid via microbial metabolism, key microorganisms, and
their engineering strategies, with a particular focus on the applications of acetic acid in the synthesis of high-value
chemicals, such as organic acids, alcohols, and esters. Finally, it analyzes the current technological challenges in the bio-
based synthesis of acetic acid and provides an outlook for future research directions.
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