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Abstract

Ethanol production from sweet sorghum stem juice supplemented with metals (Zn,
Mg and Mn) and low-cost nitrogen source (dried spent yeast) under very high gravity (VHG)
condition by Saccharomyces cerevisiae NPO1 was studied. Ethanol production from the juice
supplemented with yeast extract and standard synthetic ethanol production medium were
also investigated to compare ethanol production efficiencies. The results showed that when
the juice containing 280 ¢ (" of total sugar without nutrient supplement was used, the
ethanol concentration (P), yield (Y,,) and productivity (Q,) obtained were 107.96 + 0.51 g l_l,
0.46 + 0.00 g g and 1.50 + 0.01 ¢ U h™, respectively at the fermentation time of 72 h. When
the juice was supplemented with yeast extract, 9; Zn, 0.01; Mg, 0.05 and Mn, 0.04 ¢ l_l, the
ethanol production efficiencies increased with the P and Y, values of 121.10 + 1.54 g " and
0.50 + 0.01 ¢ gfl, respectively at the fermentation time of 48 h. The P and Y, values were
not different with those using the standard synthetic ethanol production medium. However,
the fermentation time of using yeast extract coupling with the metals was 8 h shorter than
that using the standard synthetic medium, resulting in higher Q, value under the yeast
extract and metal supplementation. When 13.34 ¢ " of dried spent yeast (containing total
nitrogen equal to that of 9 ¢ ' of yeast extract) and the dried spent yeast coupling with the
metals were used as the supplements for the ethanol production from the sweet sorghum
juice, the ethanol production efficiencies under both conditions were not different.
Therefore, the addition of the metals was not necessary. In addition, the results showed that
dried spent yeast could be used as the low-cost nitrogen supplement instead of yeast
extract. The ethanol production efficiencies from the juice supplemented with only DSY
were slightly lower than those supplemented with yeast extract coupling with the metals.
The P and Q, values under the DSY supplementation were 119.13 + 1.22 g " and 1.99 + 0.02

U h, respectively at the fermentation time of 60 h.
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