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A B S T R A CT  

Extremophiles, microorganisms thriving in extreme environments, hold immense potential for 

revolutionizing biofuel production. Their unique metabolic pathways and resilience to harsh 

conditions make them invaluable for overcoming key challenges in biofuel generation, 

including substrate degradation, tolerance to inhibitors, and process efficiency under 

industrial conditions. This presentation explores the role of extremophiles in advancing 

sustainable biofuel technologies by leveraging their biomolecules, such as thermostable 

enzymes, robust bio-catalysts, and novel metabolic products. The study focuses on 

thermophiles, halophiles, and acidophiles as critical players in biofuel processes, including 

lignocellulosic biomass hydrolysis, anaerobic digestion, and microbial fermentation. 

Thermophiles contribute to enhanced biomass breakdown through heat-stable enzymes, 

while halophiles thrive in high-salinity environments, reducing freshwater dependency in 

biofuel production. Acidophiles facilitate efficient degradation of complex organic materials 

under acidic conditions. Key advancements in genetic engineering and bioprocess 

optimization are discussed, enabling the enhancement of extremophiles’ native capabilities 

for higher yield and cost-effective biofuel production. Additionally, this presentation 

highlights successful case studies, demonstrating the scalability and industrial feasibility of 

extremophile-based biofuel systems. The integration of extremophiles into biofuel 

production not only aligns with sustainable energy goals but also supports waste 

management and environmental conservation by utilizing diverse feedstocks. This work 

underscores the transformative potential of extremophiles and their biomolecules in 

addressing global energy challenges. 

Keywords: Extremophiles, Biofuel production, Thermostable enzymes, Lignocellulosic biomass, Anaerobic digestion, 

Sustainable energy 

How to Cite 

Sanjukta Banerjee, “Extremophiles as Game-Changers: Harnessing Unique Adaptations and Biomolecules for 

Sustainable Biofuel Production”, AIJR Abstracts, p. 28, Mar. 2025. 

 

https://aijr.org/about/policies/copyright/
https://doi.org/10.21467/abstracts.177
http://aijr.org/

	ABSTRACT
	How to Cite


