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ABSTRACT

Methylobacillus sp. SK1, an obligate methylotroph, was cultivated in a fed-batch culture using
DO as a methanol feeding indicator with a micro computer-aided control system, While 2.07
g/ 1 of cell density was obtained after 13 hr in the batch culture(initial methanol concentration:
1.0%(v /v)),45.3 g/1 of cell density was obtained after 17 hr by feeding methanol and metal
lons in the fed-batch culture with oxygen supply.

The high density biomass was obtained in short cultuivation time by fed-batch culture with
feedback control, and consequently the biomass productivity was significantly increased. It was
mainly due to extension of logarithmic growth period by methanol feeding without methanol
inhibition and intensive aeration without DO limitation with microcomputer-aided control system,
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Fig. 1. Batch cultivation of Methylobacillus sp.
SK1 at 35C.
Air flow rate and agitation speed were
1! /min and 500rpm. Initial methanol
concentration was 1% (v/v).
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Fig. 2. Batch cultivation of Methylobacillus sp.
SK1 at pH 7.0
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Fig. 3. Fed-batch cultivation of Methylobacillus

sp. SK1 with microcomputer-aided
control system.
Methanol of 8.04m! was fed at each peak
of dissolved oxygen. When agitation
speed reached the maximum level, air
flow rate was increased manually.
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Fig. 4. Effect of mineral ions on the fed-batch

culture of Methylobacillus sp. SK1 under
continuous oxygen supply.
When agitation speed reached 1000rpm,
oxygen flow rate increased semiautom-
atically. Air flow rate was kept constant
(lvvm). Trace mineral ions (M) were
added at the arrow mark.
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Fig. 5. Fed-batch cultivation by adding mineral
ions(M) and MgSO, - 7H,0(1g) under
oxygen supply.
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Fig. 7. Comparison of log periods(tg) for
batch and fed-batch cultivations.
A Batch: 500rpm, 1.0 air - min™
B: Fed-batch: maximum 1200rpm,
maximum 5.0 / air - min™
C: Fed-batch: maximum 1200rpm,
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Fig. 8. Oxygen transfer rates measured by
sulfite oxidation method and cell con-
centration just prior to reaching zero
level of DO at three aeration conditions.
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