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Promoting Ethanol Production of Cane Molasses by a
Mutant Thermophilic Strain Saccharomyces cerevisiae
AQ Using an in situ Pretreatment Method
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Abstract . [Objective] The positive effects of the in
situ  pretreated molasses on Saccharomyces
cerevisiae cell growth and ethanol production were
explored and analyzed in order to develop a green
and low cost pathway of ethanol production from
molasses. [ Methods Y First, the differences of
growth and ethanol production performance were
compared between the original strain
Saccharomyces cerevisiae A and the mutant strains

Saccharomyces cerevisiae AQ; then both un—trea-



ted and i situ pretreated molasses were used as fermentation substrate,in which different parame-
ters of the mutant strain Saccharomyces cerevisiae AQ were measured, including the cell growth,
budding rate, ethanol production,and the activity of intracellular superoxide dismutase (SOD) , per-
oxidase, ATP enzyme in the cytoplasm and the mitochondria, to investigate the effects of the in situ
pretreatment molasses on the physiological characteristics of Saccharomyces cerevisiae AQ. [Re-
sults] During the fermentation process of molasses under high temperature condition, the mutant
strain Saccharomyces cerevisiae AQ presented better stability in cell growth and ethanol yield than
its original strain Saccharomyces cerevisiae A. When the in situ pretreated molasses was used as the
single carbon source of Saccharomyces cerevisiae AQ, the activities of intracellular SOD enzyme,
peroxidase, ATP enzyme in the cytoplasm and ATP enzyme in the mitochondria increased by 2.
51,0.92,1.80,and 1. 45 times, respectively, than that obtained in raw molasses material medi-
um. The obtained ethanol yield from pretreated molasses was 31. 07 % , which was 36. 26 % higher
than the ethanol yield obtained from molasses raw material. [ Conclusion] The mutant strain
Saccharomyces cerevisiae AQ was more suitable for molasses ethanol fermentation system than its
original strain Saccharomyces cerevisiae A,and the new in situ pretreatment method could further
increase ethanol yield through enhancing Saccharomyces cerevisiae AQ respiration and cell vitality
in molasses mediums.
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Fig. 4 The effect of pretreatment on intracellular en-
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