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Lignocellulosic residues from forestry and agriculture are potential substrates for bioconversion. Most processes currently under consideration involve a pretreatment step to improve substrate accessibility, followed by enzymatic hydrolysis to produce soluble sugars for subsequent fermentation. However, despite recent price reductions, the high cost of hydrolytic enzyme remains a significant impediment to full-scale process commercialization. As part of a research effort to develop a commercial process for bioconversion of softwood residues, we have examined the potential for enzyme recycling following hydrolysis of mixed softwood pretreated using an ethanol organosolv process. Following hydrolysis, part of the enzyme complex is found free in solution but a significant fraction remains bound to the residual substrate. We have used response surface methodology to determine temperature, pH, ionic strength, and detergent (Tween 80) concentration for optimal release of bound protein and enzyme activity from the residual substrate. These conditions were then used to evaluate a recycling strategy involving both free and released enzymes.

