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Abstract

Due to the increasing demand of molasses as the raw material for ethanol production led
to the higher price of molasses. Therefore, this research studied the optimization of applying raw
sugar as an alternative raw material for ethanol production. Since the raw sugar have better
sweetness and pure quality than the molasses. However, the raw sugar more expensive than
molasses. For that reason, it is necessary to study the optimum proportion of raw sugar by
considering the value of fermentation efficiency by analyzing the ratio of molasses to raw sugar in
conditions of ethanol fermentation. The results showed that the mixture ratio of 80% molasses
and 20% raw sugar gained the fermentation efficiency at 82.71 %. With the addition of enzyme, it
would enhance the fermentation efficiency up to 84.27 % at a ratio of 40 % molasses and 60 %
raw sugar. Moreover, by adding the ferment nutrients it could enhance the fermentation efficiency
to 85.98 %. The optimum proportion of raw material for fermentation is 20 % molasses and 80 %

raw sugar.
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Figure 1 Alternative Energy Development Plan (AEDP) in 2012-2021 [2]
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Table 1 Properties of molasses and raw

sugar

% Brix | % Purity % FS
Molasses 80-85 30-35 42-50
Raw sugar 100 98 100
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Figure 2 Experimental designs for ethanol production from molasses and raw sugar
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wuinmsuiniidadiunintinia 40 % waziiana
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anuwrlturesdszansnmnisudniianasens
590157 (Table 3) Wlodndrunisuautiiniansie
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futiudusaus 60 % Wuduly Feufusuisoiag
ladnwinisiaunansenunstaneuludeuoaina
LLazgﬁaL%ﬂﬂiuﬂﬁzmummﬁﬂmmwzLaa'n?‘i
fmun (experiment No. 3) iiaufinansenmshy

imnansedu elisanauisarhluldduemns



15ar5mermansiasinalulad Uil 25 aUuil 1 unsA - AU 2560

Table 2 Results of % alcohol and fermentation efficiency from experiment No. 1

% alcohol Fermentation efficiency
% molasses: raw sugar

Lab. 1 | Lab. 2 | Lab. 3 | Ave. | Lab. 1 | Lab.2 | Lab.3 | Avs.
100:0 9.25 8.75 875 | 892 | 86.29 | 81.62 | 81.62 | 83.18
80:20 9.25 8.75 8.60 | 887 | 86.29 | 81.62 | 80.22 | 82.71
60:40 8.60 8.40 8.40 | 847 | 80.22 | 78.36 | 78.36 | 78.98
40:60 8.25 7.60 8.40 | 8.08 | 76.96 | 70.09 | 78.36 | 75.40
20:80 8.00 7.75 830 | 8.02 | 74.63 | 72.29 | 77.43 | 74.78
0:100 7.45 7.50 825 | 7.73 | 69.50 | 69.96 | 76.96 | 72.14

Table 3 Results of % alcohol and fermentation efficiency from experiment No. 2

% alcohol Fermentation efficiency
% molasses : raw sugar

Lab. 1 | Lab.2 | Lab. 3 | Ave. | Lab. 1 | Lab. 2 | Lab.3 | Ave.
100:0 8.90 9.75 8.40 | 9.02 | 83.02 | 90.95 | 7836 | 84.11
80:20 9.60 8.60 825 | 882 | 89.55 | 80.22 | 76.96 | 82.25
60:40 10.40 | 7.85 840 | 8.88 | 97.01 | 73.23 | 78.36 | 82.87
40:60 10.10 | 8.10 890 | 9.03 | 94.22 | 75.56 | 83.02 | 84.27
20:80 10.25 | 7.30 825 | 8.60 | 95.62 | 68.10 | 76.96 | 80.22
0:100 10.25 | 7.00 825 | 850 | 95.62 | 65.30 | 76.96 | 79.29

Table 4 Results of % alcohol and fermentation efficiency from experiment No. 3

% alcohol Fermentation efficiency
% molasses : raw sugar
Lab. 1 | Lab. 2 | Lab. 3 | Ave. | Lab. 1 | Lab.2 | Lab.3 | Avs.
100:0 8.45 9.30 9.25 | 9.00 | 78.82 | 86.75 | 86.29 | 83.96
80:20 8.45 9.60 9.40 | 9.15 | 78.82 | 89.55 | 87.69 | 85.35
60:40 8.80 9.25 9.25 | 9.10 | 82.09 | 86.29 | 86.29 | 84.89
40:60 9.10 9.25 9.25 | 9.20 | 84.89 | 86.29 | 86.29 | 85.82
20:80 9.35 9.10 920 | 922 | 87.22 | 84.89 | 85.82 | 8598
0:100 8.80 9.25 9.00 | 9.02 | 82.09 | 86.29 | 83.96 | 84.11
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Figure 3 Fermentation efficiency of ethanol production from different percentages of molasses
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