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ABSTRACT

248110

The aim of this research was to study the possibility of producing ethanol from Jerusalem artichoke
tubers extracted by Zymomonas mobilis TISTR548 using batch fermentation. Growth of Z. mobilis TISTR 548
in YPG medium and Jerusalem artichoke tubers extracted was investigated by direct plate count technique and
the results found that this bacterium gave the maximum specific growth rate of 0.84 and 1.12 in YPG medium
and Jerusalem artichoke tubers extracted, respectively. These results suggested that the Z. mobilis TISTR548
can utilized the Jerusalem artichoke tubers extracted as a carbon source for its growth. Jerusalem artichoke
tubers contained 76.2% moisture. Composition analysis of the juice extracted from Jerusalem artichoke tubers
revealed that its composed of 16.47 “Brix total soluble solid, 186.21 g/l total sugars, 34.0 g/l fructose, 4.4 g/l
glucose, 5.2 g/l sucrose, 168 g/l inulin, 0.719 g/l phenolic compound, and some minerals such as nitrogen
(0.238 % w/v), phosphorus (0.018 % w/v) potassium (0.262 % w/v) calcium (0.007% w/v), magnesium
(0.034% w/v), sulfer (0.01% w/v), sodium (0.026% w/v), ferrous (14.4 ppm), manganese (1.284 ppm), copper
(0.584 ppm) and zine (2.054 ppm). A pH of the juice extracted from tubers was 5.2-5.6 which is in the optimal
pH range for growth of Z. mobilis. Factors that affect the ethanol production from juice extracted from
Jerusalem artichoke tubers by Z. mobilis TISTR548 using batch fermentation was investigated in flask scale and
the results showed that the juice that has been treated with concentrate sulfuric acid or inulinase enzyme had
higher reducing sugars content than those without treated. The treated juice with sulfuric acid at 80°C showed
the best ethanol fermentation efficiency with 0.45 g ethanol/g sugar utilized ethanol yield, 0.64 g/L.h ethanol
productivity and 88.66% theoretical ethanol yield, as compared to those treated with inulinase enzyme or acid at
60 or 100°C. An initial pH of ethanol production medium and inoculum size of 5.0 and 10% by vol,
respectively, were found to give the maximum ethanol fermentation efficiency with 0.47 g ethanol/g sugar
utilized ethanol yield, 1.30 g/l.h ethanol productivity and 90.77% theoretical ethanol yield, which is higher than
those at the pH 6.0 and 7.0 or inoculum size of 1 or 5% by vol. Initial sugar concentration of 250 g/l gave
highest ethanol fermentation efficiency with 0.41 g ethanol/g sugar utilized ethanol yield, 0.95 g/l.h and 80.06%
theoretical ethanol yield. Supplementation of nitrogen source enhanced ethanol production by Z. mobilis.
Diammonium phosphate and ammonium nitrate were found to be the best nitrogen source and the maximum
ethanol concentration obtained when these nitrogen sources were used was 95.6-96.9 g/L. The ethanol
production in 5-1 bioreactor with the working volume of 4-1 was evaluated using the optimum ethanol
production conditions obtained in the flask scale, i.e., juice treated with acid at 80°C as a carbon source, initial
sugar concentration of 250 g/, initial pH of 5.0 and 10% inoculum size. An agitation speed of the reactor was
set at 100 rpm and the temperature was controlled at 300C. The maximum ethanol yield and ethanol
productivity obtained in the bioreactor scale were 0.39 g ethanol/g sugar utilized and 1.31 g/Lh, respectively,

with the theoretical ethanol yield of 75.07%.
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