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Abstract  

Marine biofouling on surfaces such as ship hulls and other maritime equipment results in increased fuel 

consumption, decreased speed, and elevated maintenance expenses. Although chemical antifouling 

paints are commonly employed to combat this challenge, numerous formulations contain toxic 

substances detrimental to marine ecosystems. In contrast, protease enzymes present a viable eco-friendly 

alternative to inhibit the proliferation and accumulation of microorganisms on these surfaces. 

Protease enzymes were chosen as bioactive antifouling agents due to their ability to degrade proteins, 

which directly affects the biological integrity of microorganisms. A series of laboratory and field 

evaluations have shown that coatings exhibiting protease activity effectively hinder the adhesion and 

growth of bacteria, algae, and various marine organisms on treated surfaces. In conclusion, protease-

based bio-coatings not only exhibit significant effectiveness in reducing fouling but also mitigate 

negative impacts on marine ecosystems, leaving no harmful byproducts upon degradation. So, protease 

enzymes is a pioneering strategy for the formulation of sustainable antifouling coatings, emphasizing 

the potential of enzyme-based solutions to alleviate the environmental consequences of antifouling 

practices within the maritime sector. 
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