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Abstract

Co~-immobilized mixed culture system (A-Z system) composed of two different oxygen-demanding strains, aero-
bic (Aspergillus awamori) and anaerobic (Zymomonas mobilis) strains, in a Ca-alginate gel beads was deve-
loped to increase ethanol production from raw starch as a carbon source. Optimal mixture ratio of A, awameori
and Z. mobilis was 1.25 x 10° spores / L-gel and 0.5g celis/L-gel, respectively. After 120 hours of cultivation, gel
beads distinguished oxygen-rich surface for A. awameri from oxygen-deficient central part for Z. mobilis. At A-
Z culture system, vield of ethanc! on glucose, Yp/s=0.18, was very low and there was high leakage of cells from
surface of gef beads. At A-Z 36 culture system with changing silicon check valve for cotton plug at 36 hours in
A-Z culture system, there was no cell leakage from gel beads, pH was maintained at around 4.3 during culti-
vation, and vield of ethanol on glucose, Yn/s=0.36, showed 2 times higher than that of control culture system
{cotton plug culture).
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Fig. 2, Silicon plug with check valve for anaerobic culture.
The dimensians are in millirmeters.
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Fig. 3. Relationshiop between initial spore concentration in
the gel beads and raw starch consumption rate by immo-
bilized Aspergilfus awamori.
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Fig. 4. Hydrolysis of raw starch by immobilized Aspergifius
awamori,
The initial Aspergifius awamori spore concentration in
the gel beads was 1.25 X 10° spores/L-get.
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Fig. 5. Effect of initial cell concentration on ethano! produc-
tion from glucose by immobilized Zymomenas mobilis,
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Fig. 7. Ethanol production from raw starch by co-immobilized Aspergillus awamori and Zymomonas mebilis.
The initial spore concentration of Aspergiilus awamori was 1,25 X 10° spore/L-gel while the initial cell concentration of
Zymomonas mobilis was 0.25(a), 0.50(b} and 1.0{c}g-cell /L-gel.
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Table 1. Effects of oxygen sur.)ply on the ethanol productlon from raw starch by A-Z co-smmob:lnzed muxed cu}ture system

Oxygen supply Ethanol (g/1) C.onsumpuon sugar(g/L) pH Yol
Catton plug O rpm 3.25 18.0 4.4 0.18

220 rpm 3.26 18.2 4.1 0.18

220-+80 4.05 17.8 4.5 0.22

Silicon plug 220 rpm 3.50 9.8 4.5 0.36

incubation for cthanol production : temp, 30°C, 220rpm, 120 hours
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fig. 10. Raw starch hydrolysis and ethanol production by co-
immobilized A-Z 36 system.
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