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Bioconversion processes employing a two-stage hydrolysis can maximize recovery of carbohydrate from biomass by allowing independent optimization of hemicellulose recovery and cellulose hydrolysis.  However, a drawback of this strategy is the generation of dilute process streams, which greatly impact the overall economics of the process.  In an effort to improve the starting sugar concentration in the water-soluble pre-hydrolysate derived from steam-exploded Douglas-fir, we have explored supplementation with sugars derived from the enzymatic hydrolysis of the water-insoluble cellulose component.  We have demonstrated that a 1:1 combination the cellulose hydrolysate with the pre-hydrolysate resulted in increased sugar concentration, improved rates of fermentation and superior ethanol concentrations.  However, the effective dilution of the pre-hydrolysate by the cellulose hydrolysate resulted in inefficient galactose metabolism during fermentation.  To prevent this dilution and achieve a potentially greater increase in sugar concentration, the enzymatic hydrolysis was conducted directly in the water-soluble pre-hydrolysate.  However, the efficiency of hydrolysis in the pre-hydrolysate was reduced, owing to sugars present in the pre-hydrolysate, but also non-carbohydrate inhibitors (e.g., furans and lignin-derived phenolics).  The use of a pre-hydrolysate detoxification step (e.g., solvent extraction, overliming, treatment with laccase or anion exchange resin) prior to hydrolysis resulted in a partial improvement in the rate and yield of hydrolysis.    

