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Abstract
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The selection and evaluation of the performance of three high-ethanol-producing
strains, Saccharomyces cerevisiae (TISTR 5048, TISTR 5339 and NP 01), for VHG ethanol
fermentation in a synthetic medium under VHG conditions at 30°C found that NP 01 cultured
in 280 g glucose I'1 gave the maximum ethanol concentration with the value of 104.68 + 0.11
g I'1. Ethanol production from sweet sorghum juice (extracted from its stalks) by S. cerevisiae
NP 01 under VHG fermentation and various nitrogen sources (yeast extract and peptone or
(NH4)»,S0O,) and carbon supplements (sucrose or sugarcane molasses) was investigated. The
fermentation was carried out in 500-ml air-locked Erlenmeyer flasks under static condition.
The results showed that when the sweet sorghum juice was supplemented with sucrose (to
obtain total soluble solids of 28°Bx), 3 g yeast extract I_1 and 5 g peptone I'1, ethanol
production efficiency was maximum. The concentration, productivity and yield efficiency of
ethanol were 120.68 + 0.54 g I, 2.01 + 0.01 g I 'h" and 93.76 + 0.20 %, respectively. Yeast
extract concentration (0, 3, 6 and 9 g I'1) supplemented in the juice was varied for ethanol
production. The maximum ethanol production efficiency was obtained when 9 g I'1 of yeast
extract was supplemented to the juice. The ethanol concentration, productivity and yield
efficiency were 120.24 + 3.35 g I, 3.01 + 0.08 g I h" and 91.37 + 0.55%, respectively.
Scale up batch ethanol fermentation from the sweet sorghum juice containing 9 g I'1 of yeast
extract was further carried out in 5-litre and 50-litre bioreactors with the agitation rate of 100
rev min_1. The ethanol concentration, productivity and yield efficiency in the 5-litre bioreactor
were 139.51 + 0.11 g1, 3.49+0.00 g I h" and 91.66 + 0.69%, respectively. Lower ethanol
concentration (119.53 + 0.20 g I') and ethanol productivity (2.13 + 0.01 g I h") were
obtained in the 50-litre bioreactor. In the repeated-batch fermentation in the 5-litre bioreactor,
the juice was withdrawn at 50% of the working volume and the same amount of the fresh
juice was immediately replaced. Lower ethanol production efficiency was observed in the
subsequent batches. Ethanol concentrations in batch 2 to 8 were in the range of 103.37 %
0.28 to 109.53 + 1.06 g I .
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