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Effect of pH Value and Organic Acids on Germination and/or
Outgrowth of Bacillus polymyxa Spores

Yoshiaki Ikegami and Sumie Murayama

The relative effects of pH values and organic acids on the germination and/or outgrowth of
Bacillus polymyxa spores were investigated by using the PYG medium adjusted at a variety of pH
values with HC] or NaOH after the addition of 0.4 per cent organic acids.

It was found that citric and malic acids had no appreciable effects on the growth of the spores.
On the other hand, lactic and acetic acids had efficacious preventing effects on the growth atpH 6.5
or lower, the efficiency increasing corresponding with the increasing concentrations of the acids.

Marked decreases on the thermal death time (LDso) of the spores in the medium with lactic
and acetic acids added were observed at pH 5.5 and lower. However, no difference among the
organic acids tested was observed in the D values determined with the same recovery medium.
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Table 1. Organic acids used for experiments

Organic acids Molecular weight
Malic acid 134, 1
Citric acid 192 1
Lactic acid 90,1
Acetic acid 60, 1
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Fig. 1 Effects of pH and the addition of
malic acid on the germination
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Fig. 3 Effects of pH and the addition of
lactic acid on the germination
and/or outgrowth of B. polymyxa
spores
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Fig. 2 Effects of pH and the addition of
citric acid on the germination
and/or outgrowth of B. polymyxa
spores
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Fig.4 Effects of pH and the addition of
acetic acid on the germination
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Fig. 5 Effects of the concentration and the addition of lactic
and acetic acids on the germination and/ or outgrowth of
B. polymyxa spores
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Table 2. Effects of pH and the addition of organic
acids on D value of B. polymyzxa spores

D value (100°C)

Ogranic acids pH5,0 6, 0 7.0
Control 0. 68 0 .85 1.26
Malic acid 0, 82 0,92 121
Citric acid 0, 74 0,90 1. 10
Lactic acid 0, 58 0,76 1. 06
Acetic acid 0,76 0, 90 1,18
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Table 3. Effects of pH and the addition of organic
acids on LDse of B. polymyxa spores

LD;, (100°C)

Ogranic acids pH5, 0 5.5 6,0 6.5 7.0

Control 1.8 40 55 7.5 8.0
Malic acid 20 45 60 65 70
Citric acid 1.3 3.5 50 55 6,0
Lactic acid 1> 2.5 45 6.5
Acetic acid 1> 40 55 7.0
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