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Abstract

Death of non-growing microorganisms in saline was studied to observe the inhibitory effect of NaCl in foods
on the viability of microorganisms. When Leuconostoc mesenteroides LA10, Staphylococcus aureus B31 and
Escherichia coli B34 were incubated in Mcllvaine buffer with 0, 10, 20, 30% NaCl at 30°C, they survived
best at pH 6, 5, 7, respectively. The survival of 5 lactic acid bacteria, 9 other bacteria and 2 yeasts was tested
at pH 5, 6, 7 with 10% NaCl. Gram-positive bacteria survived in saline better than Gram-negative bacteria,
and lactic acid bacteria and S. aureus survived better than other bacteria. The number of survivors decreased
as concentrations of NaCl increased and as pH moved to acidic or alkaline side from the above-mentioned.
When L. mesenteroides LA10 was incubated in saline with those materials which are known to protect mi-
croorganisms from the killing effect of NaCl, protective effect was not observed.
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LA183, Lactobacillus plantarum 1.LA97, L. brevis LA
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Table 1. Survival of L. mesenteroides LA10 in 10%
NaCl" with different inoculation methods”

Solution Inoculum Survival .pH aﬁfzr

(%) inoculation
10% NaCl not washed 0.5 4.3
37 45
10% NaCl washed 65.4 6.7
100 73
10% NaCl washed 0 35
+0.01% lactic acid 0 34

YUnbuffered solution.
PAverage of duplicate experiments.



662 FFAESFHA A 302 A 35 (1998)

100

60 |-

% Survival

20

pH

Fig. 1. Survival of L. mesenteroides LA10 at 30°C with
10% NaCl at different pH by using different buffer.
®—®: Mcllvaine buffer, B—M: pHydrion buffer, A—A:
Smith buffer.
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Fig. 2. Survival of bacteria at 30°C in Mcllvaine buffer with different amounts of NaCl at different pH. A: L mesen-
teroides LA10, B: S. aureus B31, C: E. coli B34, ®—@: 0% NaCl, B—M: 10% NaCl, A—A: 20% NaCl, v—W¥:

30% NaCl.
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Table 2. Survival of microorganisms in Mcllvaine buffer with 10% NaCl

Microorganisms

Survival (%)

pH 5 pH 6 pH 7
Leuconostoc mesenteroides 523 87.9 83.2
Lacti d Leuconostoc mesenteroides 19.9 19.7 20.7
bCa:t:e:;zcnl Lactobacillus plantarum 423 713 92.7
Lactobacillus brevis 30.1 92.9 11.9
Gram Pediococcus pentosaceus 97.6 10.4 19.3
positive Bacillus subtilis 61.4 59.9 44.8
bacteria Bacillus subtilis 1.1 1.9 L5
Other Listeria monocytogenes 21.3 6.1 10.6
bacteria Listeria monocytogenes 7.5 5.5 52
Staphylococcus aureus 43 311 75.1
Staphylococcus aureus 423 71.4 74.4
Gram Enterobacter aerogenes 0.7 15 0
negative Escherichia coli 23 0.4 0
bacteria Salmonella typhimurium 1.7 1.5 1.5
Y Hansenula mrakii 68.5 43.0 22.4
easts Saccharomyces cerevisiae 1.9 0.1 0.1
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Fig. 3. The effects of different materials at pH 4-7 in
Mallvaine buffer with 10% NaCl on L. mesenteroides
LA10. @—@: 10% NaCl control, B—M: 0.1% yeast ex-
tract, A~—A: 0.1% malt extract, ¥—W: 0.1% glucose.
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