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Achieving production of renewable ethanol from lignocellulosic biomass would be promoted if hydrolysates could be produced that allow rapid and high yield conversion of cellulose to fermentable sugars and have a low inhibition to fermenting organisms such as Saccharomyces cerevisiae. This research quantified the enzymatic digestibility of the solid component and the microbial inhibition of the liquid component of pretreated aspenwood hydrolysates. Products of liquid hot water and carbonic acid pretreatment were compared.  Pretreatment temperatures tested ranged from 1800C to 2200C, reaction times were varied between 4 and 64 minutes.

The research was conducted in 2 parts.  Part one was In-vitro inhibition of yeast in liquid hydrolysate, done by measuring the rate of glucose uptake by an anaerobic culture of Saccharomyces cerevisiae growing in hydrolysates produced at different reaction severities. The degree of inhibition was correlated to the severity of pretreatment and to the presence or absence of carbonic acid.  Part 2 focused on enzymatic hydrolysis of pretreated solids by measuring rates and yield of glucose accumulation through enzyme digestion of pretreated solids. Hydrolysis rates were correlated to severity of pretreatment and to the presence or absence of carbonic acid.

Both microbial inhibition rates and enzymatic hydrolysis rates showed no difference between pretreatments containing carbonic acid and pretreatments containing no carbonic acid. When microbial inhibition rates were examined with increasing reaction severity, the inhibition increased as the reaction severity increased, but only above a midpoint severity parameter of 2000C for 16 minutes.  Below this midpoint severity parameter there was little to no inhibition of the yeast.  When enzymatic hydrolysis rates and yields were examined with increasing reaction severity, both the rates and yields displayed an increase from the lowest tested reaction severity to the highest tested reaction.

