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Introduction 

Green chemistry seeks to redesign chemical practices to reduce waste, energy consumption, and 

environmental harm while maintaining efficiency and economic viability. Microbial chemistry naturally 

embodies these goals through the use of living systems capable of carrying out sophisticated chemical 

reactions using benign conditions and renewable resources. Microorganisms employ enzyme-mediated 

pathways that operate at ambient temperature and pressure, offering high regioselectivity and 

stereoselectivity without the need for harsh catalysts. From a chemical perspective, microbial reactions 

generate fewer by-products and often integrate reaction steps into streamlined metabolic pathways, 

reducing waste generation. Microbial fermentation replaces petroleum-based feedstocks with renewable 

carbon sources, supporting sustainable material and pharmaceutical production. Additionally, microbial 

chemistry enables the biodegradation and transformation of hazardous compounds, contributing to 
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pollution mitigation and waste treatment. The application of microbial biocatalysts in green chemistry has 

expanded rapidly due to advances in metabolic engineering and process optimization, allowing tailored 

chemical synthesis with minimal environmental footprint. As regulatory and societal pressures demand 

cleaner chemical technologies, microbial chemistry offers a robust and adaptable platform that aligns 

closely with the core principles of green chemistry. 

 

Conclusion 

Microbial chemistry represents a practical embodiment of green chemistry principles, providing efficient, selective, 

and environmentally responsible chemical processes. Continued integration of microbial systems into chemical 

manufacturing will be essential for advancing sustainable and eco-friendly chemical technologies. 
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