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Developments in the understanding of the nanoscale structure and molecular mechanism of cellulolytic enzymes provide insights that may guide the development of a cellulase mimicking catalyst that efficiently hydrolyzes cellulose and hemicellulose.  In this paper, characterization of the catalytic module of the mimetic is presented.  Maleic acid, a dicarboxylic acid, the most promising catalytic mimetic exhibits improved selectivity toward the generation of fermentable sugars by reduced sugar degradation when compared to mineral acids.  Maleic acid is compared against sulfuric acid for the hydrolysis of microcrystalline cellulose, corn stover, and hybridized sorghum.  At optimized conditions, maleic acid yields at least equal amounts of glucose and 40% more xylose that sulfuric acid in the best case.  Additionally, corresponding xylose degradation products were reduced in the maleic acid hydrolysis conditions.  Cellulose binding domain mimetics that selectively concentrates maleic acid near the cellulose surface for improved performance are also presented.

