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Abstract
Biocatalysis, the use of natural catalysts such as enzymes and cells to perform chemical transformations, is 

transforming a range of industries by offering more efficient, sustainable, and selective processes. Enzymes, the 
proteins that accelerate biochemical reactions, are increasingly recognized for their potential in manufacturing, 
environmental applications, and even medicine. This article explores the principles of biocatalysis, its applications, 
and its future prospects.
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Challenges and future prospects

�e production and puri�cation of enzymes can be expensive. 
However, advancements in enzyme engineering and production 
techniques are expected to reduce costs over time.

Enzymes can be sensitive to environmental conditions such as 
temperature and pH. Researchers are working on improving enzyme 
stability through genetic modi�cations and immobilization strategies. 
Scaling up biocatalytic processes from laboratory to industrial scale can 
be challenging. Addressing issues related to enzyme stability, activity, 
and cost-e�ectiveness is crucial for successful large-scale applications. 
Looking ahead, biocatalysis holds immense potential for advancing 
sustainable practices and innovative solutions across industries. As 
research and technology continue to evolve, biocatalysis will play an 
increasingly important role in shaping a more sustainable and e�cient 
future [10].
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