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Continuous Ethanol Fermentation by Immobilized
Kluyveromyces marxianus F043 Using
Jerusalem Artichoke Powder
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Abstract — To produce ethanol from Jerusalem artichoke powder efficiently, Kluyveromyces marxia-
nus F043 cells were encapsulated in 2% sodium alginate and were cultured in a countinuous
reactor to investigate the fermentation properties. Immobilized K. marxianus F043 cells were acti-
vated for 48 hours in a fermentor for continuous ethanol production. The culture in a CSTR
using a Jerusalem artichoke substrate treated with 2% cellulase showed a decrease in ethanol
concentration and an increase in residual saccharide concentration with a increasing dilution rate.
Optimum conditions for high ethanol productivity and low residual saccharide output were clarified
to be given at a dilution rate of 0.2 h™' and a Jerusalem artichoke medium concentration of 75
g/l. Ethanol productivity of 3.1 g/l-h and saccharide utilization of 62.6% were obtained under
the optimum condition. When the fermentation was performed for 3 weeks under these conditions,
the effluent medium showed stable ethanol concentrations of 16.3~17.9 g/l and viable cells of
6.60~7.16 log cells/m/ without contamination. Trace amounts of methyl, #-propyl, ise-butyl, iso-

amy! alcohols besides ethanol were detected.
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Fig. I. Determination of bead activation time using im-
mobilized Kluyveromyces marxianus F043 in a jar ferm-
entor.
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Fig. 2. The steady state on ethanol production during
continuous fermentation Kluyveromyces marxianus F043
in 7.5% Jerusalem artichoke medium.
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Fig. 3. Fermentation properties of CSTR as a function of dilution rate in various concentrations of influent Jerusa-

lem artichoke medium.
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Fig. 4. Operation stability for continuous ethanol pro-
duction with 7.5% Jerusalem artichoke medium on stir-
red tank reactor using immobilized Kluyveromyces mar-
xianus F(043,

Table 1. Alcohol content of effluent Jerusalem arti-
choke mediom cultivated by Kluyveromyces marxianus
F043 during continuous fermentation

Time Alcohol
(min)  EtOH MeOH n-PrOH i-BuOH i-AmOH
(% w/v) {(ppm) (ppm) (ppm) (ppm)

0(48%) 1.91 1.14 1.55 1L.55 2.76
48 1.79 1.40 2.03 1.73 2.65
96 1.71 1.67 1.81 1.66 2.87

144 1.71 1.39 1.61 1.44 2.87
192 1.71 2.03 1.74 1.72 3.01
240 1.71 1.81 2.03 1L.85 3.09
288 1.67 1.45 1.81 1.71 3.33
336 1.71 1.18 1.56 1.62 2.77
384 1.69 1.35 1.93 1.64 3.13
432 1.63 1.07 1.65 1.97 3.29
480 1.71 2.34 2.10 1.87 3.33

*Bead activation time
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