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Utilization of Sweet Sorghum for Alternative Energy

Abstract

Utilization of sweet sorghum for alternative energy in this research was
investigated by using sweet sorghum fresh juice, sweet sorghum syrup solution and sweet
sorghum fresh stalks for bio-ethanol batch fermentation which divided into 3 sections.
The first section: studied on ethanol fermentation kinetics from Wray and Keller sweet
sorghum juice at 18 degree brix, pH 5 with 5%v/v yeast starter; Saccharomyces cerevisiae
RT-P2, at 30°C. It was found that the double time, ethanol concentration, ethanol
production rate and fermentation time for Wray and Keller were 3.14 h, 1.54 h, 86.9 g/L,
50.56 g/L, 1.38 g/L.h, 1.10 g/L.h, and 56 h, 46 h respectively. The second section: studied
on ethanol fermentation Kkinetics from Wray, Keller and Cowley sweet sorghum syrup
solutions at 20 degree brix, pH 5 with 5%v/v yeast starter; Saccharomyces cerevisiae RT-
P2 and 30°C. The goal was to evaluate the effect of nutrients with and without added urea
on ethanol profile. Results indicated that double time growth of cell yeast with added urea
was faster than without added urea. Ethanol production rate of Cowley was increased
from 0.14 g/L.h to 1.26 g/L.h. when compared without and with added urea. For Wray
and Keller, the results were not different. The third section was divided into 2 steps. The
first step was to find the optimal condition by using orthogonal experiment method of
ethanol fermentation from Keller and Cowley sweet sorghum fresh stalks of 0.5 to 1.5
centimeters in particle size with crude cellulase powder (Trichoderma reesei RT-P1) in
100 mL of liquid medium pH 5 at 30°C. The optimal condition of ethanol fermentation
from Keller and Cowley sweet sorghum fresh stalks were 25 g and 30 g of substrates, 49
and 5 g crude cellulase powder respectively at 8 days fermentation time. The ethanol yield
evaluated of Keller and Cowley were 0.17 and 0.19 g/g substrate or implied that 1 ton of
Keller and Cowley sweet sorghum fresh stalks provided ethanol of 99.9% v/v about 214
and 243 liters respectively. The second step: comparison between Keller and Cowley
sweet sorghum fresh stalks ethanol fermentation with only crude cellulase powder and
simultaneous saccharification and fermentation with crude cellulase powder including of
10%v/v Saccharomyces cerevisiae RT-P2. It was found that ethanol yield per g glucose,
ethanol production rate and ethanol yield per g substrate for two fermentation methods
had difference values insignificantly, which average value were about 0.76 g/g glucose,
0.14 g/L.h and 0.19 g/g substrate respectively.
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