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ABSTRACT

In an attempt to develop a novel process for ethanol production from starch, a simultaneous
saccharification and fermentation (SSF) process using Zymomonas mobilis and amyloglucosidase
(AMG) was studied in continuous modes,

Compared with a conventional cylindrical column type of fermentor, the tapered column type
of fermentor was found to be superior in terms of reactor performance for ethanol fermentation.
The tapered columm fermentor packed with coimmobilized Z. mobilis and AMG alleviated the
problems which were associated with CO, evolution and provided a significantly better flow
pattern for both liquid and gas phases in the fermentor without channelling. However, the flu-
idized bed type of tapered column fermentor using flocculent strain of Z. mobilis and immobi-
lized AMG showed lower productivity (5.2g/1/h) than that of packed bed type of tapered
column fermentor(9.2g/1/h),
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Fig. 1. Schematic diagram of tapered column
fermentor. 1. product reservoir
2. substrate reservoir
3. peristaltic pump 4. glass column
5. stainless sieve 6. sintered glass
7. water circulator 8. thermostat
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Fig. 2. Continuous SSF using flocculent strain
of Z. mobilis and immobilized AMG in
tapered fluidized bed column fermentor
with 1% sago starch.

(O---O: ethanol, @---@: productivity)
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Fig. 3. Continuous SSF using coimmobilized
AMG and Z. mobilis in tapered packed
bed column fermentor with 10% and
15% sago starch.
closed symbols : productivity (A—a;
10%, ®—@: 15%)
open symbols : ethanol (A-~: 10%,
0-0: 15%)
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Fig. 4. Continuous SSF using coimmobilized
AMG and Z. mobilis in cylindrical and
tapered packed bed column fermentors
with 10% soluble starch.,
closed symbols: productivity (e—e:
tapered, 4—a: cylindrical)
open symbols: ethanol (O-0: tapered,
A—Ac eylindrical)
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Fig. 5. Operational stability of continuous SSF
using coimmobilized Z. mobilis and AMG
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ntor with 10% sago starch.
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