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Abstract

Listeria monocytogenes is a bacterium widespread in nature and contaminates food via the environment. The
recent spread of cold-chain logistics from ingredient reception to consumers’ hands has improved food safety.
Although rare in Japan, cases of food contamination by this bacterium are still reported. Ingestion of food
contaminated with L. monocytogenes by pregnant women can cause serious infections in fetuses and neonates.
Ready-to-eat foods that do not require heating before consumption are the main causative food type, and
many processed foods with high contamination rates have relatively high salt concentrations.

There are 13 known serotypes of L. monocytogenes: 1/2a, 1/2b, 1/2¢c, 3a, 3b, 3c, 4a, 4ab, 4b, 4c, 4d, 4e, and 7.
Many of the human isolates are of serotype 4b. The main serotypes detected in food are 1/2a, 1/2b, and 1/2c. L.
monocytogenes can proliferate in a temperature range of —0.4°C to 45°C (optimum temperature 37°C) and a pH
range of 4.4 to 9.4 (optimum pH 7.3) and shows high salt tolerance. The organism has four to five peritrichous
flagella. It synthesizes flagella at 25-30°C, but not at 37°C. The flagella are involved in the bacterial
attachment to various environments. It is possible that the bacteria, which can survive in low-temperature
environments, attach to high salt-concentration foods by their flagella and survive/grow there.

In this study, L. monocytogenes serotype 4b was cultured in media with different salt concentrations, followed
by extraction of crude proteins containing the flagella from the cells. Then, flagellar proteins were detected by
western blot to determine whether a relationship existed between salt concentration of the medium and the
amount of flagellar proteins synthesized. However, we found no relationship between the salt concentration of
the medium and the amount of flagellar proteins.

In the future, it is necessary to conduct this investigation using the serotype 1/2a, the most frequently
detected serotype in contaminated foods, to conduct experiments under conditions similar to those used in food
manufacturing processes (e.g., at a temperature below 25°C).
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Table 1. Concentrations of crude proteins extracted from Listeria monocytogenes
052101 cultured in media with different salt concentration

Salt

Crude protein

Crude protein

concentration Etﬁﬁ::;m concentration c(()zce/rﬁ)rzt}j))n
(%) in BHI (1Lg/10 L) NkiliSD
1 1.85
0.5* 2 1.85 1.85 £ 0
3 1.85
1 1.85
2.0 2 2.25 2.12 + 0.23
3 2.25
1 1.00
4.0 2 1.85 1.70 £+ 0.64
3 2.25

Concentrations of crude proteins extracted from bacterial cells cultured at

25°C are shown.

*Salt concentration of original BHI (Brain Heart Infusion).
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Fig. 1. Growth curves for Listeria monocytogenes 052101 cultured
in different salt concentrations at 37°C and 25°C. Cell growth
was suspended at a Log of ODeo X 10°=2.6. Growth suspension
time was obtained using y=ax+b, using two points arbitrarily
chosen from the logarithmic growth phase of the four growth
curves.
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Fig. 2. Immunodetection by western blot of the crude proteins
extracted from Listeria monocytogenes 052101. Lane M: molecular
weight marker; Lane 1: 37°C and original BHI (Brain Heart
Infusion); Lane 2: 25°C and original BHI; Lane 3: 25°C and
2.0% NaCl-added BHI; Lane 4: 25°C and 4.0% NaCl-added
BHI. The molecular weights shown next to the arrows (<) are
the averages of Lanes 2, 3, and 4.
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Fig. 3. The proportions of various flagellar proteins in the crude
proteins extracted from Listeria monocytogenes 052101 cultured
in media with different salt concentrations. Lane % of flagellar
proteins was calculated as follows: (Amount of flagellar
proteins detected by western blot for a lane)/(Total amount of
proteins detected in the lane) X 100.
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