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ABSTRACT
248162

The aim of this research was to evaluate the hydrolysis of inulin contained in
Jerusalem artichoke tubers by using acid and enzymatic approaches and also to
investigate the ethanol production efficiency from this plant. Chemical composition
analysis of Jerusalem artichoke juice revealed that it contained 285.56 ¢/L total
sugars, of which 77.82% was fructooligosaccharide in the form of inulin. The average
pH of the Jerusalem artichoke juice was 5.45. It also contained some minerals such
as nitrogen, phosphorus, potassium, magnesium, zine and copper.

Ethanol fermentation of un-pretreated Jerusalem artichoke juice by 5.
cerevisice was tested and the results showed that only 25 ¢/ ethanol was
produced, suggesting that the yeast could not hydrolyze inulin in the juice as carbon
source for growth and ethanol production. Therefore, hydrolysis of inulin into
fermentable sugars is needed prior to ethanol fermentation by S. cerevisiae. In this
study, acid hydrolysis using concentrate sulfuric acid and using inutinase enzyme
were compared. The optimum conditions for inulin hydrolysis was found to be the
application of concentrate sulfuric acid and heated at 80-100°C. In addition,
application of sutfuric acid together with the inulinase at 100 unit/kg of raw material
also proved to be the best condition for inulin hydrolysis. The influence of some
factors on ethanol production from Jerusalem artichcke juice by S. cerevisiae was
investigated and the optimal conditions for ethanol production were found to be the
sugar concentration of 250 ¢/L, initial cell concentration of 10° cells/mL, initial pH at
5.0-6.0 and using ammonium nitrate at 0.25-0.50% (w/V) as nitrogen source. The
maximum ethanol concentration obtained under these optimum conditions was
108.08-108.34 ¢/L.. When the ethanol production in 5-L fermentor with the working
volume of 4 L was carried out at 30°C using the optimal conditions obtained in flask
scale with the agitation rate of 100 rpm, 114.42 ¢/L. ethanol was obtained. The yield
of ethanol was 0.42 ¢/¢ and the productivity was 3.18 g/Lh at 36 h of fermentation.



