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Regardless to biomass feedstock types and formats, microbial conversion is one of the main routes for liquid biofuel production. 
Microbes for liquid biofuel production mainly include microbiological strains for biomass feedstock growth and production, 

storage and digestion such as phytoplankton, zooplankton, bacteria and fungi. In the past decade, large efforts have been put on 
algae improvement for feedstock production and biocoversion microorganisms such as clostridia and industrial yeasts including 
E. coli, S. cerevisiae, S. solfataricus and T. reesei. Microalgae research mainly focuses on development of microalgae species with 
high growth rate, high photosynthetic efficient, high-lipid/starch content, low N- and water-requirement culture, harvest and 
processing technology. As for bioconversion of cellulose to the bioproducts that resemble biofuel, microbiologists actively explore 
the pathways to create and/or improve native, isolated microorganisms and existing engineering industrial microorganisms. 

According to the industrial scale efficiency, capacity and durability, the ideal microorganism for liquid biofuel production 
should possess high substrate utilization and processing capacities, fast and deregulated pathways for sugar transport, good 
tolerance to inhibitors and product, high tolerance of toxic substrate impurities and high metabolic fluxes and will produce a 
single fermentation product. Modern synthetic biology and genetic/genomic engineering approaches which are under intense 
development will be helpful to develop native or recombinant microorganisms. Engineering complex phenotypes could lead to 
superior bioprocessing strains. Recent efforts to metabolically engineer clostridia demonstrate their potential for biofuel and 
biorefinery applications.
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