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Abstract

Ethanol production from raw starch was performed using the co-immobilized culture system of
Rhizopus japonicus and Zymomonas mobilis(R-Z). Glucose production in immobilized R. japonicus
culture was 2-fold higher than that in free cell culture. Ethanol production was 1.67g/L(Yys, 0.094)
and 6.54g/L(Ys, 0.38) in R-Z and R~Z 24 culture system, respectively. R-Z system was modified
and designated as R—Z 24 system by replacing cotton plug with silicon check valve after 24h fermen—
tation with R-Z system. Optimal substrate concentration for ethanol production in batch culture
was 5% (w/v) and ethanol concentration produced was 15.02g/L(Y,/s, 0.36). Ethanol yield(Y,s, 0.38)
in fed-batch culture of 5 times with 2% (w/v) substrate was equal to that in batch culture of 2%(w/v)

substrate.
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Fig. 1. Concept of co-immobilized culture system of
Rhizopus japonicus and Zymomonas mobilis
(R-Z culture system).
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Fig. 2. Comparision of starch hydrolysis from raw star-
ch by free cell(O, A) and immobilized R. japon-~
icus(@, A) culture system.
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Fig. 3. Comparision of ethanol production from raw
starch by co-immobilized R-Z culture system
(O, A) and A-Z culture system(@, A).
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Fig. 4. Effects of transition time from aerobic to anaerobic condition on raw starch hydrolysis(a) and ethanol

production(b) co-immobilized R-Z system.
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Fig. 5. Microphotographs of cross sections(a, b, ¢) and whole(d) of co~-immobilized R-Z 24 culture system by
replacing cotton after 24h fermentation with R-Z system.

a: 18hr, b: 24hr, c: 120hr, d: 120hr
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