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Development of a High-Ethanol Producing Saccharomyces cerevisiae isolate
through Random Mutagenesis, Evolutionary Engineering, and Response
Surface Methodology Optimization

Zahra Fathi'*, Hadi Saeidi?
1. Department of Biology, Faculty of Sciences, University of Maragheh, Maragheh, Iran
2. Department of Biology, Faculty of Sciences, University of Maragheh, Maragheh, Iran

Abstract

Introduction: Saccharomyces cerevisiae yeast has wide applications in the production of
baker's yeast and the production of bioethanol, and one of the important characteristics of this
strain, which affects its use in the ethanol production industry, is tolerance to higher
concentrations of ethanol. Increasing the tolerance against ethanol in industrial strains leads to
faster, more complete fermentation and increasing the efficiency of ethanol production in the
industry.

Materials and Methods: In the current research, in order to improve the phenotype of ethanol
tolerance, the superior isolate with the highest concentration of ethanol was treated with the
chemical substance ethidium bromide and selection was applied based on adaptive evolution
and evolutionary engineering. Mutant isolates were cultured using medium containing
increasing concentrations of ethanol from 8% to 10% ethanol concentration during 144 days and
screened. The amount of ethanol production by this isolate was optimized by the response
surface method.

Results: The isolate was acclimated to 10% ethanol concentration during 144 days from 8%
concentration to 10% concentration of ethanol during mutagenesis with ethidium bromide as
well as adaptive evolution and evolutionary engineering tests. In this study, the best isolate with
the ability to produce the highest amount of ethanol was named Saccharomyces cerevisiae F1.
After applying mutagenesis and selection methods based on adaptive evolution, the ethanol
production capacity of this isolate was 104+0.25%. Also, by applying the optimal production
conditions including the percentage of brix 26, sulfate ammonium 20 g/l, and Inoculation rate
10° the amount of ethanol production by this isolate reached from 10+ 0.25% to 11+ 0.25%.

Conclusion: The results of this study showed that the strain of Saccharomyces cerevisiae ZF2
can be an efficient strain for use in the country's ethanol production industry in terms of ethanol
production to increase production efficiency.

Key words: Bioethanol, Saccharomyces cerevisiae, Mutation, Evolutionary engineering
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