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Study on the Kinetics of High Concentrated Ethanol Fermentation
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Abstract: The kinetics of high ethanol fermentation by a strain of Saccharomyces cerevisae were
studied in this paper. The regression models were used to describe the time-courses of substrate,
product and biomass, respectively. It showed that the three state variables could be modeled in
form of logarithmic functions with regards to time. Then the ratio of specific growth rate to
maximum specific growth rate, and the ratios of cell,glucose,and ethanol average concentrations
at certain time interval to their corresponding maximum values were used to model the batch
fermentation process by conicoid regression. Compared with Monod and Logistic models, the
result of these mathematic models were consistent with experimental data. Finally, the simplex
optimization method was used to construct an unstructured dynamic model with good data
fitness. The model was also used to predict the batch fermentation with 24, 7 g/dL initial glucose
concentration, and good predicting performance was obtained. As a result, those models could be

used to predict batch ethanol fermentation under high substrate concentration.
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Tab.1 Time courses of biomass concentration, glucose con-

centration and ethanol concentration
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Fig. 1 Simulation result of Monod and Logistic models
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