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Optimization of Fermentation Conditions for the Ethanol
Production from Sweet Sorghum Juice by Saccharomyces
cerevisiae using Response Surface Methodolgy

Young-Lok Cha*, Yu Ri Park, Jung Kon Kim, Yong—Hwan Choi, Youn—Ho Moon,
Surn—Teh Bark, Gi Hong An, Bon—Cheol Koo and Kwang—Geun Park

Optimization of initial total sugar concentration of sweet sorghum juice, aeration time and aeration rate on ethanol
production was performed by response surface methodology (RSM). The optimum conditions for ethanol production from
concentrated sweet sorghum juice were determined as follows: initial total sugar concentration, 21.2 Brix; aeration time, 7.66h;
aeration rate, 1.22 vvm. At the optimum conditions, the maximum ethanol yield was predicted to be 91.65% by model prediction.
Similarly, 92.98% of ethanol yield was obtained by verification experiment using optimum conditions after 48 h of fermentation.
This result was in agreement with the model prediction.
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Table 2. Central composite design conditions and experimental

ethanol yield
nUF::Ser % % Xa Experimenta(lg;thanol yield
1 -1 -1 -1 79.93
2 1 -1 -1 4574
3 -1 1 -1 78.40
4 1 1 -1 4466
5 -1 -1 1 81.18
6 1 -1 1 47.44
7 -1 1 1 84,23
8 1 1 1 48,16
9 -2 0 84,52
10 2 0 0 6.44
1 0 -2 0 82,04
12 0 2 0 87.94
13 0 0 -2 87.96
14 0 0 2 86.36
15 0 0 0 85.02
16 0 0 0 91.26
17 0 0 0 75,65
18 0 0 0 79,53
19 0 0 0 77.99
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Table 3. Analysis of variance(ANOVA) for the RSM for ethanol

production
Sum of degree of | mean
source squares freedom | squares | F-value l;r\:)il;ﬁ
(S8) (df) (MS)
model 8113.962 9 901,551 | 10.956 | 0.0007
X 5398.773 1 5398.773 | 65.609 | €0.0001
X2 10.499 1 10.499 0129 | 0.7292
X3 5,156 1 5.156 0.063 | 0.808
XiXe 0.444 1 0.444 0.005 | 0.9431
XiXs 0.433 1 0.433 0.005 | 0.9437
XoXa 5.083 1 5.083 0.062 | 0.8093
X7 2372107 1 2372107 | 28.827 | 0.0005
X’ 0.398 1 0.398 | 0.005 | 0.9461
X5 4.000 1 4.000 0.049 | 0.8304
residual 740,589 9 82.288
lack of Fit 583,187 5 116.637 2.964 | 01573
pure error 157,402 4 39.351
cor total 8854 551 18
Y=179.48—18.37X, +0.81.X, +0.57.X; (4)
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Fig. 3 Interaction effect of the initial total sugar concentration
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Fig. 4 Interaction effect of the aeration time and
aeration rate on ethanol yield
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