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In plants, peroxidases contribute to lignin biosynthesis and cell wall reinforcement, playing essential roles in plant 

growth, development, and response to environmental stressors. In animals, peroxidases participate in innate 

immune responses, wound healing processes, and the regulation of thyroid hormone metabolism. Moreover, 
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ABOUT THE STUDY 

Peroxidases are enzymatic catalysts that play indispensable roles in 

biochemical processes across diverse organisms, from plants to 

humans. This commentary explores the multifaceted nature of 

peroxidases, their biochemical functions, ecological significance, 

and promising applications in biotechnology and medicine. 
 

Peroxidases are enzymes that catalyze the oxidation of various 

substrates using Hydrogen Peroxide (H₂O₂) as a co-substrate. They 

belong to a larger family of oxidoreductases and are characterized 

by their ability to utilize H₂O₂ to oxidize substrates through redox 

reactions. Common peroxidases include catalase, which primarily 

breaks down H₂O₂ into water and oxygen, and peroxidase enzymes 

found in plants, animals, and microorganisms. 

 

Biochemical functions 
 

The primary function of peroxidases is to catalyze the oxidation of a 

wide range of organic and inorganic substrates. They typically 

employ a heme group or other prosthetic groups to facilitate 

electron transfer reactions, converting substrates such as phenols, 

aromatic amines, and thiols into their corresponding oxidized 

products. This catalytic versatility makes peroxidases essential in 

cellular defense mechanisms, antioxidant pathways, and the 

metabolism of xenobiotics. 
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microbial peroxidases are integral to biodegradation pathways, contributing to the breakdown of organic pollutants 

and environmental detoxification. 

 

Ecological and environmental significance 
 

Beyond their biochemical roles, peroxidases exert significant ecological impacts. In soil and aquatic ecosystems, 

microbial peroxidases facilitate the decomposition of organic matter, thereby recycling nutrients and maintaining 

ecosystem balance. They also play pivotal roles in the remediation of contaminated environments by breaking down 

toxic pollutants and enhancing soil fertility. 

 

Applications in biotechnology and medicine 
 

Peroxidases have garnered considerable interest in biotechnological and medical applications due to their robust 

catalytic activities and substrate specificity. In biocatalysis, peroxidases are employed in industrial processes such 

as pulp bleaching, textile dye degradation, and the synthesis of fine chemicals. Their ability to operate under mild 

conditions and catalyze diverse reactions makes them valuable biocatalysts for sustainable manufacturing 

practices. 

 

In medicine, peroxidases hold promise for therapeutic interventions and diagnostic assays. For instance, 

peroxidase-based biosensors enable rapid detection of biomarkers and pathogens in clinical samples, offering 

sensitive and specific diagnostic tools for disease diagnosis and monitoring. Moreover, peroxidase-mediated 

therapies are being explored for their potential in cancer treatment, antimicrobial therapies, and antioxidant 

supplementation. 

 

Despite their broad applicability, challenges in optimizing peroxidase stability, activity, and specificity remain. 

Engineering approaches, such as protein engineering and directed evolution, aim to enhance peroxidase 

performance for tailored biotechnological and biomedical applications. Moreover, understanding the structural 

dynamics and catalytic mechanisms of peroxidases through advanced techniques like X-ray crystallography and 

computational modeling will drive future innovations in enzyme design and application. 

 

Peroxidases epitomize the biochemical diversity and catalytic prowess of enzymatic systems in nature. From their 

fundamental roles in cellular metabolism to their applications in biotechnology and medicine, peroxidases continue 

to captivate researchers with their versatility and potential for innovation. Embracing the multifaceted nature of 

peroxidases promises to unlock new avenues for sustainable development, environmental stewardship, and 

biomedical advancements in the 21st century. 


