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KINETIC STUDIES OF LACTIC ACID FERMENTATION(PART 1)
EFFECT OF MECHANICAL AGITATION ON FERMENTATION

Keun-Tai LEE* and Bong-Ho HAN*

Mechanical agitation in fermentation process enhances the fermentation activity of microbes by

means of oxygen supply and frequent collision with substrate. However, the fermentation activity

of microaerophilic bacteria is inhibited by the excess oxygen resulted from the mechanical agitation.

On this account, a strain of Lactobacillus bulgaricus was cultured to know the inhibition effect of the

mechanical agitation and determine the optimum conditions for the process of lactic acid fermentation.

The growth rate of L. bulgaricus and the consumption rate of the substrate revealed an identical

pattern in changes. The two rates were constant in the range of the modified Reynolds number of

1X10° to 5X10° while they showed lincar increase in the range of the modified Reynolds number of
5X10% to 10X105. Under the conditions of the modified Reynolds number more than 10X10%, the both
rates decreased. At the modified Reynolds number of 10%105, the maximum specific growth rate
and the saturation constant of L. bulgaricus were 0. 58/hr and 6.74g/!, respectively.
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Fig. 1. Experimental apparatus.

1. Alkai solution 5. DO meter
2. Alkali feeding pump 6. Thermometer
3. Recorder 7. Agitator
4. pH meter 8. Baffle

Di=4cm, Dy=1,2cm, Dy=1lem

Conditions
Fermentor volume 2.0
Working volume 1.0/
Inoculum 4.095
Agitation 100~1, 0007 pm
Temperature 45°C
pH 5.8
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Fig.3. Growth curves of L. bulgericus with Np,.
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Fig.6. Specific growth rate of L. bulgaribus
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Lomax 0.28 0.36 0.375 0.46 0.54¢ 0.58
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