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ABSTRACT —Bacteriocins from lactic acid bacteria have attracted much attention in recent
years because of their useful worth in increasing safety and extending shelf life of foods. These
substances show an inhibitory efféct against some food spoilage bacteria and food-borne
pathogens. The inhibitory effect of the bacteriocin produced by lactic acid bacteria against Listeria
monocytogenes(L. monocytogenes) was examined in this study. The culture supernatants of 5
kinds of bacteria among the 10 kinds of tested lactic acid bacteria had the inhibitory activity
against Listeria sp., various Gram positive and Gram negative bacteria. Bacteriocin produced by
Lactobacillus plantarum(Lact. plantarum) LMG 7945 was the most active toward L.
monocytogenes. Bacteriocin production of the Lact. plantarum LMG 7945 cultured on MRS broth
was increased late logarithmic phase over early stationary phase. This bacteriocin was stable at
heat treatment and acidic pH relatively; The activity was retained after heating at 121°C for
15min and was active in the pH range of 2~4 but was lost above pH 5.
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Table 1. Comparison of inhibitory effect on the growth of Listeria sp. by bacteriocinogenic strains

Lactic acid bacteria L. monocytogenes L. monocytogenes L. innocua L. innocua L. ivanovii
ATCC 15313 ATCC 33090 ATCC 19119

Bifidobacterium infantis
Bifidobacterium longum
Lactobacillus acidophilus
Lactobacillus acidophilus
ATCC 4356
Lactobacillus plantarum
LMG 7945
Lactobacillus plantarum
ATCC 14917
Pediococcus acidilactici + + + +
NCDO 1859
Streptococcus diacetylactis - — — — —
Streptococcus filant - — — - —
Streptococcus themophilus — — — — —
ATCC 1928

+ I +++
+ |4+
+ |+t
+ | ++
+ L+t

+
+
+
+
4

+ : Positive, — : Negative

Table 2. Inhibitory spectrum of the culture supernatant from bacteriocin-producing strains against various

Indicator bacteria L. acidophilus L. plantarum L. plantarum B. longum P. acidilactici
LMG 7945 ATCC 14917
Gram Positive Bacteria
Bacillus cereus ++ ++ ++ ++ ++
IAM 1110
Bacillus stearothermophilus + ++ + + ++
ATCC 10149
Bacillus subtilis ATCC 6633 ++ ++ ++ ++ ++

Bifidobacterium infantis — — — — —

Bifidobacterium longum — — —

Enterococcus faecalis —
ATCC 19433

Enterococcus hirae — ++ ++ — ++
ATCC 8043

Lactobacillus acidophilus — — — — —

Lactobacillus acidophilus — — — — _
ATCC 4356

Lactobacillus plantarum — — — — —
LMG 7945
Lactobacillus plantarum — — — — —
ATCC 14917

Listeria monocytogenes ++ +++ +++ +++ ++

Listeria monocytogenes ++ +++ ++ ++ 44+
ATCC 15313

Listeria innocua ++ +++ ++ ++ ++

Listeria innocua ++ +++ ++ ++ ++
ATCC 33090

Listeria ivanovii ++ +++ +++ +++ ++
ATCC 19119

Micrococcus luteus + ++ ++ ++ ++
ATCC 9341

+
I

+ |
I
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Table 2. Continued

L. plantarum

L. Plantarum

Indicator bacteria L. acidophilus LMG 7945 ATCC 14917 B. longum P. acidiactici
Rhodococcus equi ++ ++ ++ +++ ++
ATCC 25729
Pediococcus acidilactici — - — — —
NCDO 1859
Staphlococcus aureus + + + ++ +
ATCC 6538
Staphylococcus aureus + ++ + + +
ATCC 12228
Streptococcus diacetylactis — — — — _
Streptococcus filant — — — _ _
Streptococcus thermophilus — — — — —
ATCC 19258
Gram Negative Bacteria ‘
Aeromonas sobria ++ ++ ++ ++ ++
ATCC 9071
Enterobacter aerogenes ++ ++ ++ +++ ++
ATCC 13048
Escherichia coli ++ +++ +++ +++ +++
ATCC 9001
Klebsiella pneumonia +++ +++ +++ +++ +++
NCTC 5847
Proteus mirabilis +++ +++ +++ +++ ++4
NCTC 5887
Pseudomonas aeruginosa +++ +++ +++ +++ + 4+ 4+
ATCC 27853
Salmonella enteritidis ++ + ++ ++ ++
Salmonella loanda + ++ ++ ++ ++
Salmonella paratyphi +++ +++ +++ +++ +++
—, No; +, Slight; ++ , Moderate ; +++ , Heavy.
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Fig. 1. Change of cell density (®) and activity of
bacteriocin (O) of Lactobacillus plantarum LMG
7945 incubated in the MRS broth at 37°C.

Table 3. Minimal inhibitory concentration(MIC) of
bacteriocin produced from Lactobacillus
plantarum LMG 7945 on various micro-

organisms

Indicator Bacteria MIC(AU/ml)

Gram Positive Bacteria
Bacillus cereus 1AM 1110 40
Bacillus stearothermophilus ATCC 10149 80
Bacillus subtilis ATCC 6633 80
Enterococcus faecalis ATCC 19433 80
Enterococcus hirae ATCC 8043 80
Listeria monocytogenes 40
Listeria monocytogenes ATCC 15313 40
Listeria innocua 80
Listeria innocua ATCC 33090 80
Listeria ivanovii ATCC 19119 40
Micrococcus luteus ATCC 9341 40
Micrococcus luteus ATCC 15957 80
Rhodococcus equi ATCC 25729 40
Staphylococcus aureus ATCC 6538 80
Staphylococcus epidermidis ATCC 12228 80

Gram Negative Bacteria
Ageromonas sobria ATCC 9071 40
Enterobacter aerogenes ATCC 13048 80
Escherichia coli ATCC 9001 80
Klebsiella pneumonia NCTC 5047 80
Proteus mirabilis NCTC 5887 40
Pseudomonas aeruginosa ATCC 27853 80
Salmonella enteritidis 80

acidophilus®] W YA 55 247) 27}RE bacteriocin o]

AAE Y deFA7] F21RE f7)6 A g4 Ay

2 Hy Al e 343 Z28dctn wastg.
ojde] AFZ uFeo] YR EY FAFL UFFAY
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g
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Fig. 2. Change of residual antibacterial activity of the
bacteriocin produced from Lactobacillus
plantarum LMG 7945 on the growth of Proteus
mirabilis by the various pH at 4°C during 24 hrs.

Table 4. Residual antibacterial activity(%) of the
bacteriocin produced from Lactobacillus
plantarm LMG 7945 on the growth of Proteus
mirabilis by heating time and temperature

Time(min)
15 30 60 90 120

Temp.

60°C — 100% 100% 100% 100%

80°C — 100% 100% 100% 100%

100°C — 100% 100% 50% 50%

121°C 100% 50% — — —
-—: Not tested

Futo| A A7) Z27)9) HA bacteriocing H o2 YA s}
= Ao Atggd.

HABAAH sk

A2 F2He] & bacteriocindl] &3] &E v} Q= 7
F(Table 2 #1)ye-& oz MICE 2X3 A=
Gram FA4#, §47F EF 40~80 AU/m/ A= 2 (Table 3)
ARl atolE AR & AU 21 FPol, AR
T8 3 ¥Ap5 W MICE 243 A, &7 axr) ¢
Aoz JEEF uriA) 2 fddel AME =
bacteriocin& Aol 2t g ol Ql= A o2 Yk

pH 2484

Z bacteriocin®] pH 444 E 4] F2¥Yoz 243
23 (Fig. 2), pH 4 0]3ll M P H7M5 B o} pH 50
Me gage] S48 Fadted I 50% mPe
o, qPeFos g+ FFHo| 74Er). Tagg S
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Streptococcus?} ABAYsh= streptocin B1¢] 73-¢ pH 2.0~6.5¢1
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