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Zymomonas mobilis, strain 39676:pZB4L, is a recombinant bacterium that can produce ethanol from xylose-rich hemicellulose.  D-xylose, a pentose sugar, is the major carbohydrate component present in hydrolysates generated by dilute acid pretreatment of a corn stover.  The efficient fermentation of the xylose-rich hydrolysates represents a significant opportunity to improve the economics of large-scale fuel ethanol production from corn stover. 

The ethanol yield obtained during fermentation of lignocellulosic hydrolysates is decreased due to the presence of inhibiting compounds.  Acetic acid and furfural (a pentose degradation product) are highly toxic to Zm 39676:pZB4L at levels envisioned for a pretreated corn stover liquid hydrolyastes.  Acetic acid 1 % (w/v) and furfural 0.3 % (w/v) interact antagonistically causing decreased specific cell growth rate.  In order to obtain high ethanol yields and productivities, reduction of these inhibiting products to appropriate levels prior to fermentation is desired.  The hydrolysates are then converted via simultaneous saccharification and cofermentation.  This study characterized the growth performance of Z. mobilis 39676:pZB4L as a function of mixed sugar and acetic acid concentration using a synthetic, acid-pretreated corn stover hydrolysate containing 1 % (w/v) yeast extract, 0.2 % KH2PO4, 5 % (w/v) xylose, and 0.1 % (w/v) glucose with varying amounts of acetic acid.  The objective of this study was to establish the effects of toxic byproducts on the process parameters for ethanol production in a three-liter bench scale reactor.

