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There is intense interest in microorganisms and their fermentation processes that produce lactic acid from plant polysaccharides since lactic acid can be used as a platform chemical in the manufacture of chemicals, solvents, fibers, and packaging materials. Presently, poly-lactate and ethyl lactate are produced from glucose derived from cornstarch but the potential exists in the future to use all carbohydrates present in lignocellulosic biomass.

Maximum utilization of carbohydrates is required for economically processing of lignocellulosic biomass to lactic acid, but most naturally occurring microorganisms are subject to carbon catabolite repression and do not use all carbohydrates simultaneously, if at all.  Our studies focused on screening lactic acid bacteria for the industrial lactate production.  Lactobacillus brevis was found to be a non-carbon catabolite repressed strain that is able to use the mixed carbohydrates from a rice straw hydrolysate simultaneously. In the presence of xylose, arabinose, and glucose, L. brevis did not show any suppression for consumption of these carbohydrates and maintained a maximum utilization rate. A series of experiments revealed that the L. brevis strain was not inhibited by the rice straw hydrolyzate and was a good candidate strain for simultaneous saccharification and fermentation. Recently, we isolated a mutant of Lactobacilli sp. that showed the same simultaneous carbohydrate utilization characteristics as L. brevis, albeit at a higher lactate yield from hexose sugars. In fermentation studies, L. brevis showed less than 1.0 (mM/mM) product yield, however, the newly developed strain showed 1.8 (mM/mM) of lactate yield from glucose. 
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