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Kinetic Studies of Lactic Acid Fermentation (Part 3).

Effect of Phenol Derivatives on Fermentation
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The growth of Lactobzzillus  bulgaricus treated with vanillin, ortho-vanillin and guaiacol was
studied on synthetic medium in mechanically agitated chemostat culture.
The exponential-phase growth rate exhibited a maximum at the cells treated with 50 ppm vanil~

lin. That stimulation, however, appears to be an effect on growth rate rather than total cell
growth. And the others were inhibited by the chemicals.

Much greater inhibition in growth of the cells treated with 100 ppm of each chemical than ones treated
with 50 ppm was observed after 25 hour fementation.

For aerobic microbes, the alcohol dehydrogenase reaction is enhanced for the reproduction of NAD,
which consequently cause to stimulate fermentation. For micro-aerophilic microbes , howaver, the
same effect was not observed at the present study at least in the case of cell concentration. How-
ever except f or one treated with 50 ppm vanillin the same effect was observed in the case of growth
rate. _ .

From the result using the glucosé as a substrate, it was found that the cell concentrations mzas~
ured in terms of ultimate optical density (UOD/#!), were 0.96 and 0. 92, when treated with 50 and 100
ppm vanillin; 0.40 and 0.45 when treated with ortho-vanillin 50 and 100 pgm; 0.49 and 0.47, when
treated with guaiacol 50 and 100 ppm. The specific growth rates were 0.44, 0.15, 0.28, 0.29, 0.37,
and 0.34; the specific production rates were 0.35, 0,13, 0.16, 0.22, 0,28, and 0.26 and the glucose
concentrations (g/!) after 25 hour fermentation were 23.5, 32.8, 31.5, 29.5, 28.0 and 28. 8, these all
in the same sequences as the first.
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Table 1. Composition of culture medium

K,HPO, 1g
KH,PO, 1z
MgSO, 0.4g
NaCl 0.02g
Fe S0, 0.02¢
Yeast extract 2g
Dextrose 40g
Distilled water 1
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Fig. 1. Schematic diagram of experimental setup.
1. Alkali solution 2. Feeding pump
3. Recorder 4. pH controller
5. pH meter 6. Motor
7. Temperature controller
8. Thermometer 9. Heat exchanger
10. Heating and cooling water pump
11. Impeller 12. Baffle plate
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Fig. 2. Growth curves of L. bulgaricus treated

with phenol derivatives.
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Table 2. Culture condition

#2%

Fermentor volume 71
Working volume 3.51
Agitation 500 rpm
pH 5.8
Temperature 45T
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Fig. 3. Glucose consumption of L. bulgaricus
treated with phenol derivatives. Sym-
bols were the same as in Fig. 2.
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Fig. 4. Specific growth rate of L. bulgaricus
treated with phenol derivatives. Sym-
bols were the same as in Fig. 2.
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