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ABSTRACT

A microcomputer-aided fermentation system was constructed for high density fed-batch cul-
ture using dissolved oxygen(DO) as a substrate feeding indicator, DO signal was processed prior
to aquisition to computer, Agitation speed and oxygen flow rate were changed stepwisely to
maintain DO value at a constant level, Agitation speed was controlled by the output signal
of D/ A converter, Oxygen flow rate was controlled by a flow rate control valve connected to
a stepping motor, Substrate was fed with a feeding pump operated by the abrupt increase of
DO signal. Methylobacillus sp. SKI was cultivated to test the system and 1653 & /I of cell
density was obtained after 10 hr,
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Fig. 1. Schematic diagram of microcomputer- controlled fermentation system.
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Table 1. Medium composition

Component Concentration
K,HPO, 6108 / 1
NaH,PO, - 2H,0 3048 / 1
(NH,),80, 10 8/ 1
NaNO, 10 8/ 1
MgSO, * TH,0 02 &8/ 1
CaCl, 50 mg/ 1
FeSO, * TH0 10 mg/ 1
CuSO; « 5H,0 1 mg/ !l
H,BO;, 1 mg/ 1
MnSO, « 5H,0 5 mg/ 1
ZnSO, 2 mg/l
(NH,)sM0;Op 2 mg/ 1
CoCl, - 6H,0 10 mg/ !
Methanol( Initial conc.) 10 Z(v/v)

[pH 7.0 adjusted]
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Table 2. The values of operational parameters of computer control program for fed-batch

cultures

Parameters

Values assigned

Measutement time interval

Desited DO level of culture broth: DOS
Control accuracy of DO of culture broth: DOU
DO level for methanol feeding: DOF

Methanol feeding time

(Amount of methanol fed each feeding time)
Initial agitation speed: AGSP-INI

Maximum agitation speed: AGSP-MAX
Minimum agitation speed: AGSP-MIN

Step of agitation speed change: STEP

5 sec

25 ppm
0.05 ppm
6.0 ppm
52 sec

(8.04 ml)
500 rpm
1000rpm
200 tpm
2 rpm
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Fig. 2. Flowchart for DO control and methanol feeding in fed-batch culture of Methylobacillus
sp. SK1 with oxygen supply.
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Fig. 3. Fed-batch cultivation of Methylobacillus
sp. Skl with microcomputer-aided
control system. When agitation speed
reached 1000rpm, oxygen flow rate
increased semiautomatically. Air flow
rate was kept constant(1vvm). Methanol
of 8.04m was fed at each peak of dis-
solved oxygen. '
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