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To understand the heterogeneous kinetics of enzymatic hydrolysis of cellulose, enzymatic digestibility as a function of the initial hydrolysis rate and the specific accessible surface area of cellulose was investigated by interrupting and then restarting the hydrolysis of lignin-blocked substrates.  The initial hydrolysis rate was measured at conditions that saturate cellulase adsorption on the accessible surface of cellulose. The specific accessible surface area was determined by lignin blocker pretreatment and subsequent addition of T. reesei CBH1 (Cel7A) mutant 212Q labeled with Alexa Fluor (AF594) at operational hydrolysis temperatures of 50°C.  The results suggest that the rapid decreasing of the rate of enzymatic hydrolysis could be strongly related to substrate heterogeneity, enzyme inactivation, and end-product inhibition. We also found that the enzymatic digestibility measured by this approach for pretreated corn stover and other substrates could lead to a kinetic model to predict the performance of enzymatic hydrolysis of pretreated cellulose.

