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Characteristics of Bacteriocin Produced by
Enterococcus Strain from Meat
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To control the growth of foodborne spoilage bacteria in fermented meat prod-
ucts, 732 strains of lactic acid bacteria were isolated from commercial meats, and
their inhibitory activities were investigated by paper disc assay using Staphylococ-
cus aureus 1AM 1011 and Listeria monocytogenes VTU 206 as indicator strains.
Four strains produced antibacterial substances and one of them showed greater
activity against two indicator strains. It was identified as Enterococcus faecium, and
it was designated as strain C210. Antibacterial activity was high between the
late-logarithmic growth phase and early-stationary growth phase in broth media.
Activity in the antibacterial substance was not detectable after treatments with
proteolysis enzymes such as pepsin, carboxypeptidase, aminopeptidase, pronase E
and proteinase K. The bacteriocin was heat-stable and showed greater antibacterial
activity at low pH. The substance showed antibacterial activity against 5 species of
lactic acid bacteria in addition to Staphylococcus aureus and Listeria monocytogenes,
although it was not active against Gram-negative bacteria. It exhibited bacterios-
tatic action at pH 4.5, and bactericidal action at pH 6.5 against Listeria

monocytogenes as an indicator strain.
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Table 1 Taxonomic properties of the strain C210 iso-

lated from chicken meat

. . Enterococcus faecium Enterococcus faecium
Taxonomic properties

F 72, B FEBMERED 5 Enter-

C210 ATCC19434
Cell shape Cocci Cocci
Gram staining + +
Growth at 15C + +
45C + +
Lactic acid isomer L L
Gas from glucose — -
NH, from arginine + +
Hippurate hydrolysis - +or—
Acid from :
Amygdalin + +
Arabinose + +or—
Cellobiose + +
Esculin + +
Fructose + +
Galactose + +
Glucose + +
Gluconate + +or—
Lactose + +
Maltose + +
Mannitol + +
Mannose + +
Melezitose - -
Melibiose - +
Raffinose — -
Rhamnose — +or—
Ribose + +
Salicin + +
Sorbitol - +or—
Sucrose + +
Xylose + +or—

+ : Positive, —  Negative

Table 2 Activity spectra of the antibacterial sub-
stance produced by Enterococcus faecium C210

Inhibitory zone (mm)®

pH 4.5 pH 7.0

Indicator bacteria used

JCMb58857% & » FLEE W 5 ¥, Sta-

Staphylococcus aureus IAM 1011 17 15
Listeria monocytogenes VTU 206 17 15
Bacillus subtilis IFO 3025 - -
Pseudomonas fragi IFO 3458 - -
Escherichia coli RB -~ -
Lactobacillus amylovorus JCM 1126 15 -
Lactobacillus rhamnosus LA- 2 18 17
Lactobacillus casei NIAI L-14 - -
Lactobacillus plantarum IFO 3070 - -
Lactobacillus johnsonii JCM 2012 - -
Lactococcus lactis NIAT 527 - -
Enterococcus faecalis RIMD 3116001 - -

Streptococcus thermophilus NIAI 510 18 17
Leuconostoc mesenteroides OR- 2 - —
Pediococcus pentosaceus JCM 5890 16 -
Pediococcus acidilactici JCM 5885 22 21

a) Diameter of the disc was 13mm.
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Fig. 1 Effects of incubation temperatures on cell growth and antibacterial activity in TYLG broth during cultivation

with Enterococcus faecium C210.

Staphylococcus aureus TAM1011 was used as the indicator strain.
—@— Cell growth, —O— Antibacterial activity (units/ml)
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Table 3 Effects of various enzymes on inhibitory activ- Table 5 Effects of various pH on inhibitory activity of
ity of bacteriocin produced by Enterococcus bacteriocin produced by Enterococcus faecium
faecium C210 c210

Enzymes used Residual antibacterial activity (%)® Residual antibacterial activity (9%)®
Catalase 100 S. aureus L. monocytogenes
Pepsin 0 4.5 100 100
Trypsin 7 5.0 44 69
Chymotrypsin 100 55 44 49
Carboxypeptidase 0 60 44 40
Aminopeptidase 0 6.5 99 40
Pronase E 0 7.0 29 30
Protenase K 0 7.5 22 2
a) Staphylococcus aurens TAM1011 was used as the indica- 8.0 22 20

tor strain. Residual antibacterial activity was expressed
as follows: (Inhibitory units after treatment)/(Inhibi-
tory units before treatment) X 100

Table 4 Effects of storage and heat treatments on
inhibitory activity of bacteriocin produced by
Enterococcus faecium C210

Temperature & Time Residual antibacterial activity (%)

4C, 24h 100
10C, 24h 100
20C, 24h 100
30°C, 24h 100
37C, 24h 100
45C, 24h 100
63C, 30min 100

100C, 20min 100
121°C, 15min 100

a ) Staphylococcus aureus IAM1011 was used as the indica-
tor strain. Residual antibacterial activity was expressed
as follows: (Inhibitory units after treatment)/(Inhibi-
tory units before treatment) X 100
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Fig. 2 Effects of bacteriocin on the growth of Listeria

monocytogenes VTU206 in TYLG broth.
—(— with bacteriocin (pH 4.5)

—@— without bacteriocin (pH 4.5)
—A— with bacteriocin (pH 6.5)

—A— without bacteriocin (pH 6.5)
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