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Effects of pH and Organic Acids on Germination
and/or Outgrowth of Clostridium thermaceticum Spores

Yoshiaki Ikegami, Atsuhito Enda, Mari Kasetani and Sumie Koike

Experiments were carried out to determine the relative effects of pH values and various
organic acids on germination and/or outgrowth of Clostridium thermaceticum spores by MPN
method with mTGC medium adjusted pH value after an addition of 0.2 and 0.4 per cent
organic acids.

It was found that lactic, adipic. fumaric and gluconic acids had significant inhibitory effect
on the growth of the spores in mTGC having a pH below 6.0. However, citric and acetic
acids had no appreciable effect on the growth of the spores. The optimum pH for the growth
of the spores was approximately 6.5.

The effects of pH values and the addition of lactic acid on the heat resistance of the spores
were investigated.

The median lethal time (LT;,) of the spores at 130°C in mTGC at pH 5.5. 6.0 and 7.0 were
10.0. 14.0 and 19.3 minutes, respectively. On the other hand, those of the spores in mTGC
added 0.49% lactic acid were 9.0, 13.3 and 18.7 minutes, respectively. Therefore, the results
showed that a decrease of pH in mTGC caused a corresponding decrease on the heat
resistance of the spores and the spores in mTGC added lactic acid had slightly decrease of
these resistance at pH of all range examined. However.-lactic acid or pH value had no
appreciable effect on the D value of the spores determined by MPN method with mTGC, the
D5 value was 3 minutes.
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Table 1. Effects of pH and addition of lactic acid on
median lethal time (LT 50) of
C. thermaceticum spores.

H Heating LTs0 (min)

P temp.(*C) Control Lactic acid (0.4%)
125 41,2 40.0

5.5 130 10.0 9.0
135 2.8 2.7
125 51.7 50.0

6.0 130 14.0 13.3
135 3.7 3.5
125 65.0 62.5

7.0 130 19.3 18.7
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