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Effect of Aeration Time on Ethanol Production from Molasses

by Sacharomyces cerevisiae
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ANRNATY: NINUIANA nelanA nsudnianIuan Sacharomyces cerevisiae

Abstract

Aeration is one of the significant factors affecting yeast physiology and efficiency of ethanol production.
In this study, we investigated the effects of aeration time on ethanol fermentation from molasses by Sacharomyces
cerevisiae. When aeration was conducted at 0.10 vvm (volume per volume per minute) at 6, 12 and 18 h, the specific
growth rate, substrate consumption rate, and ethanol concentration and productivity were higher than in the case
of the control. Specifically, higher ethanol productivity was achieved during fermentation when aeration
was prolonged to 12 h (1.73 g/I/h) and 18 h (1.70 g/I/n), compared with that at 6 h (1.58 g/I/h), results which were in
agreement with those obtained for specific growth rate and substrate consumption rate values. Conversely,
the lowest ethanol productivity, 1.48 g/I/h, was obtained when the fermentation was not aerated. These findings
indicated that the initial aeration at 12 h during ethanol fermentation greatly improved the yeast cell growth,

substrate consumption, and ethanol concentration and productivity.
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Table 1 Composition of molasses.

Composition

Total soluble solid (°Brix) 80.4
Total sugar (mg/kg) 460,900.8
Sucrose (mg/kg) 363,900.6
Glucose (mg/kg) 51,300.3
Fructose (mg/kg) 45,700.4
Sulphate ash (mg/kg) 101,600.5
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Table 2 Specific growth rate (u), substrate consumption rate (Q,), ethanol concentration, and productivity (Qp).

Sample p(h™ Q, (g/) Ethanol (g/l) Productivity, Q, (g/l/h)
No aeration 0.17+0.00° 3.47+0.04° 8.11+0.17° 1.48+0.00°
Aeration 6 h 0.19+0.01° 3.58+0.01" 8.56+0.37" 1.58+0.01°
Aeration 12 h 0.20+0.01° 4.01+0.02° 9.24+0.78° 1.73+0.02°
Aeration 18 h 0.21+0.00° 4.14+0.02° 9.30+0.21° 1.70+0.00°

“° Lowercase letters in the same column indicate a significant difference (P<0.05).
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Figure 1 Sucrose (a), glucose (b), fructose (c) concentration during ethanol fermentation from molasses by

Sacharomyces cerevisiae.
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c) Fructose
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Figure 1 (continued).
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Figure 2 Cell growth during fermentation from molasses.
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Figure 3 Total sugar (a) and ethanol (b) concentration during yeast fermentation from molasses.
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