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KINETIC STUDIES OF LACTIC ACID FERMENTATION(PART 2)
INFLUENCE OF TEMPERATURE ON FERMENTATION

Keun-Tai LEE* Myeong-Sook LEE*, and Bong-Ho HAN*

To know the influence of temperature on the fermentation process, a strain of Lactobacillus bulga-
ricus was experimentally cultured under three different temperature conditions of 39°C 42°C and
45°C at pH 5.8 and mechanical agitation of 500rpm.

During 20 hour's fermentation, the microbial growth attained the maximum concentration under
the conditions mentioned above. However, the culluring conditions resulted different outcomes in
terms of maximum concentration of the microbes and the residual concentration of substrate. . Am-
ong the three temperature conditions, the fermentation at 45°C was most effective and the maximum
specific growth rate was 0.58/hr. Activation energy deduced from the Arrhenius equation was
9,220cal/mole and entropy was —34.74 cal/°K mole. Activation enthalpy was 9,845 cal/mole and
free energy was 19,800 cal/mole.
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Table 1. Composition of medium

K,HPO, 1z
KH,PO, 1g
MgSO, 0.4g
NaCl 0.02g
FeSO;, 0.02¢
Yeast extract 2z
Dextrose 40g
Distilled water U
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Table 2. Culture condition
Fermentor volume 7!
working volume 3.5
Agitatien 500rpm
pH 5.8
Temperature 39~45°C
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Schematic diagram of the experimental
set-up.

Alkali solution 10. Heat exchanger
{eeding pump 11. Heating and coo-
Recorder ling water pump
pH controller 12. air pump
pH meter 13. needle valve

. moter 14, flow meter
D.O. meter 15. baffle

. Temperature cont- 16. foam breaker
roller 17. impeller

. thermometer 18. air sparger
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Fig. 3. Growth curve of L. ulgaricus at different
temperatures.

K—X 45°C, O—0 42°C, A—A 39°C.
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Fig. 4. Dextrose consumption of L. bulganicus
at different temperartures.
X=X 45°C, O—0 42°C, A—A 39°C.
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Fig. 5. Effect of temperature on acid production.

5
X~X 45°C, O—0 42°C. A—A 39°C.
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Fig. 6. Specific growth rate of L. bulgaricus
at different temperatures,
X=X 45°C, O—0 42°C, A~A 39°C.
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