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Ethanol Production from Inedible Banana under Non-Sterilized Condition
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Abstract

The potential for ethanol production from inedible banana in batch fermentation by Saccharomyces cerevisiae strain
BTMSU1 under a non-sterilized media condition was investigated. The inedible banana was diluted with distilled
water at a ratio of 2:1, supplemented with molasses to adjust the concentration of total solids (15, 20 and 25 °Bx) and
used as a fermentation media. The initial pH of the fermentation media was adjusted to 4.0, 4.5, 5.0, 5.5 and without
pH adjustment (4.65+0.02). All of the experiments were incubated at 30 °C with an agitation rate at 100 rpm in the
first 12 hours of fermentation time and then further incubation at 30 °C for 72 hours under a static condition. The results
showed that the media with a total soluble solid content of 25 °Bx and initial pH of 4.65 * 0.02 (without adjusted pH)
gave the maximum ethanol concentration of 14.64 % v/v (115.63 g/l) after 66 hours of fermentation time. Ethanol
fermentation in a 2.5 L fermenter using the optimum condition the optimum conditions was achieved. The ethanol
fermentation was carried out at 30 °C with agitation rate of 400 rpm and aeration rate of 0.1 mg/l for the first 24 hours
of fermentation time then the agitation rate was decreased to 150 rpm and without aeration and fermented for 72
hours at 30 °C. It was found that, the highest ethanol concentration was 9.9 % v/v (78.20 g/l) at 66 hours of

fermentation time.
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Figure 1 Sugar consumption (g/l) and ethanol con-
centration (g/l) from inedible banana supple-
ment with molasses with various initial pH is
4.0 (Fig. 1a) 4.5 (Fig. 1b) 5.0 (Fig. 1c) 5.5
(Fig. 1d) and control (4.65 £ 0.02) (Fig. 1e)
and various total soluble solid (® = 15 °Bx
m = 20 °Bx and A = 25 °Bx) (Black symbol
is sugar concentration and white symbol is

ethanol concentration)
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Figure 2  Sugar concentration (g/l) and ethanol concentration (g/l) from ethanol fermentation in 2.5 L fermenter of
inedible banana supplement with molasses with 25 °Bx of total soluble solid and without pH adjustment

(4.65 £ 0.02). The symbol B is sugar concentration and Ais ethanol concentration

Table 1 Kinetic parameters of ethanol production from inedible banana supplement with molasses at various initial

total soluble solid and initial pH.

Initial sugar Final sugar Ethanol Kinetic parameters®
°Bx* pH concentration concentration concentration

@) @’ (%ow) P(gl") Qg I"h") Y. (9 g’ t (h)
4.0 135.52+0.09 3.50+0.09 9.43 74.50+£0.99 1.38 0.59 54
4.5 135.53+0.03 2.71+0.27 8.69 68.67+2.14 1.27 0.54 54
15 5.0 135.53+0.03 2.44+0.21 8.56 67.66+0.47 1.25 0.54 54
5.5 135.41+£0.15 2.61+0.47 8.07 63.73+0.47 1.18 0.50 54
control 135.45+0.15 2.69+0.17 8.73 69.00+1.33 1.28 0.54 54
4.0 187.58+0.17 16.37+0.14 11.90 94.01+1.59 1.42 0.57 66
45 187.13+.0.06 16.47+0.16 11.71 92.47+0.96 1.40 0.56 66
20 5.0 187.40+0.18 16.29+0.09 11.32 89.44+2 .46 1.36 0.54 66
5.5 187.10£0.15 16.04+0.16 11.27 89.04+1.31 1.35 0.54 66
control 187.62+0.13 16.52+0.16 11.43 90.27+3.02 1.25 0.53 72
4.0 236.53+0.09 21.52+0.13 14.53 114.76+2.36 1.74 0.57 66
45 236.22+0.11 21.00+0.09 14.48 114.36+2.49 1.73 0.57 66
25 5.0 236.20+0.15 21.350.09 14.24 112.52+1.51 1.70 0.56 66
55 236.16+0.15 21.22+0.09 14.02 110.74+0.96 1.68 0.55 66
control 236.41+0.22 21.6610.12 14.64 115.63+2.90 1.75 0.57 66

®Total soluble solid (°Bx)

® Sugar concentration (g/l) at fermentation time

°P, ethanol concentration; Qp, volumetric ethanol productivity; Yps, ethanol yield and t fermentation time.
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