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Abstract: The increasing prices of crude oil and the depleting non-renewable energy
resources coupled with growing concern for climate change associated with the use of
fossil-derived fuels have generated significant interest in renewable energy including
bioenergy. Bioenergy generation from naturally abundant biomass resources has
sparked rays of hope to cope with energy insecurity as well as greenhouse gas emissions.
The development of transportation fuels and chemicals in biorefinery from non-edible
resources and wastes is the current research focus globally. The effective use of
lignocelluloses in large-scale applications can be developed through innovative research
at the development and implementation of biorefineries. The lignocellulosic biomass is
the best alternative natural resource that can be utilized for the production of biofuels
such as bioethanol, biobutanol, hydrocarobons and other value-added products. Many
current approaches focus on generating only single product, which results an
uneconomical process. In biorefining, however, various components of the biomass are
converted into biofuels, value-added products, and/or heat/power either through
biochemical or thermo-chemical routes.

The major issues with the conventional methods using mesophiles in utilization of
lignocelluloses are high retention time and low product yields. However, these issues can
be undertaken using thermophilic strains/consortium due to its high catabolic activity and
enhanced solubility of polymers at high temperature. Thermophiles have also distinct
advantages over mesophiles in terms of fast growth rates, high metabolic rate of
digestion, low risk of contamination and possess unique cellulolytic and hemicellulolytic
systems. Therefore, biorefining of lignocelluloses for biofuels and other value-added
products such as xylitol, single cell protein and/or lipids, aromatic compounds, etc. can
be explored using thermophiles or combination of both thermophiles and mesophiles
based on application. In such a manner the process can be made economically viable for
utilization of lignocelluloses into biofuels.
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