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hydrolysis of lignocellulosic biomass
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Over the last forty to fifty years, many excellent research groups have been
assessing the ability of carbohydrate degrading enzymes to depolymerize the
cellulosic component of lignocellulosic substrates into soluble, fermentable sugars.
However the efficient, fast, and near complete enzymatic hydrolysis of
lignocellulosic materials using low protein loadings has proven to be one of the
major technical and economical bottlenecks in the overall lignocellulose-to-ethanol
bioconversion process. We have been assessing the various substrate- and enzyme-
related factors that are thought to be primarily responsible for the slowdown in the
rate and, in many cases, the incomplete hydrolysis of cellulosic materials. We have
found that accessibility to cellulases is a key determinant in the effectiveness of
hydrolysis of a range of pretreated lignocellulosic substrates when statistically
optimized minimal enzyme loading were used. By increasing the accessibility of the
cellulose within pretreated lignocellulosic substrates we were able to substantially
increase the effectiveness of cellulases. The possible role of amorphogenesis, with
the goal of reducing the overall enzyme loading required to carry out effective
cellulose hydrolysis, will be discussed.
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