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Simultaneous saccharification and fermentation (SSF) of biomass-derived sugars is a cost-effective process for generating fuel ethanol as well as commodity chemicals. However, the optimal conditions for growth of and fermentation by biocatalysts, such as the ethanologenic Escherichia coli KO11, yeast as well as Lactobacillus, significantly differ from that of the fungal cellulase needed for depolymerization of cellulose to glucose. The objective of this study is to isolate new biocatalysts whose growth and fermentation conditions match those of the fungal cellulases (50(C and pH 5.0) to reduce the cost of SSF. Towards this goal we have isolated close to 400 bacterial isolates capable of growing at 50(C (and higher) and at pH 5.0 (and lower). All these isolates utilized glucose and xylose, the two major sugars present in biomass and produced L-(+) lactate as the main fermentation product with close to 99% optical purity. Based on a number of physiological characteristics, four isolates were selected for detailed study (isolates 17C5, 36D1, P4-74B and P4-102B). The conversion efficiency of sugars to lactate exceeded 85% and with xylose small amounts of acetate and ethanol were also detected in the broths. Isolates 17C5 and 36D1 also fermented over-limed hemicellulose hydrolysate with a conversion efficiency of close to 90%. In batch fermentations, isolate P4-102B produced about 42 g/L of lactate. Based on 16S rRNA sequence, all the tested isolates belong to a new group of Bacillus and the closest relative is B. coagulans. The utility of these unique second generation biocatalysts in SSF will be presented and discussed.

