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Developing a cost-effective fermentation process for ethanol production from lignocellulosic materials requires a microorganism that is capable of efficiently converting both hexose and pentose sugars to ethanol.  In the present study, a metabolically-engineered strain of Zymomonas mobilis capable of fermenting both glucose and xylose to ethanol was characterized in batch culture studies.  Experiments were carried out at temperatures of 30 and 40(C over a pH range of 5.0-6.0, and in the presence of varying initial amounts of acetic acid, using 10% w/v total sugar concentration (pure glucose, pure xylose, or glucose/xylose mixtures).  The concentrations of the following components were measured: (i) glucose, (ii) xylose, (iii) ethanol, (iv) intracellular adenosine triphosphate (ATP), (v) dry cell mass, (vi) xylitol, and (vii) acetic acid.  Specific sugar uptake and product formation rates were determined, as well as the yields of cell mass, ATP and ethanol.  In order to improve the consistency and accuracy of the kinetic data, an autosampler system was employed on the fermentors so that more samples could be taken over the course of each run.  Results demonstrate that this Z. mobilis strain can ferment moderately high concentrations of biomass sugars (up to 100 g/L) to ethanol at yields greater than 85% of theoretical over a range of pH, temperature, and acetic acid conditions. Fermentation pH strongly influences the inhibitory effect of acetic acid on strain performance.  The implications of these and other results on applying Z. mobilis to convert biomass-derived sugars to ethanol will be discussed.
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