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Isolation and Antibacterial Properties of L.actic Acid Bacteria
Exhibiting Antagonistic Effects against Food Spoilage Bacteria

Taku Miyamoto, Osamu Morinaka, Hiroshi Matsumoto,
Kei Kataoka and Jong Soo Mok

(Department of Agricultural Products Technology)

The 124 strains of lactic acid bacteria in this study were screened for
antibacterial activities against food spoilage bacteria. All lactic strains were fer-
mented for 3-5 days in 10 % reconstituted skim milk supplemented with 0.5 %
yeast extract and 0.5 % glucose. Culture filtrates from skim milk media adjusted to
pH 4.5, centrifuged at 15,000 -rpm and filter-sterilized, were tested for antagonis-
tic activities by paper disc assays, using Escherichia coli, Pseudomonas fragi, Sta-
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rom Inner Mongolian cheese, designated as IMC-1, belonged to the Lactobacillus

acidophilus group and was selected for further studies. This strain showed consider-
able inhibitory effects against other lactic strains such as Lactobacillus helveticus
and Streptococcus thermophilus under conditions that reduced the effects of
organic acids. The antibacterial activities against Pseudomonas fragi IFO 3458
were lost at more than pH 5.2, and the remaining inhibition rate after treatments
at 121 °C for 20 min was approximately 63.5 %. The antibacterial substance was
extracted from skim milk culture filtrates with ethanol and was passed through
Sephadex G-25 columns. It was presumed to be a bacteriocin-like substance with a
molecular weight of 1,000~3,500.
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Fig. 1 Screening of lactic acid bacteria exhibiting

antibacterial activities against food spoilage
bacteria using paper disc assay.
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Antibacterial activity of Lactobacillus species strain IMC-1 from Inner Mongolian cheese

Test organism

Inhibitory zone (mm)®

Test organism Inhibitory zone (mm)®

Lactobacillus delbrueckii
24.5
21.5

subsp. bulgaricus 7235

subsp. lactis 1135

subsp. delbrueckii ATCC 9649 25.5
Lactobacillus helveticus 4811 27.5
Lactobacillus acidophilus NIAI L-54 —
Lactobacillus acidophilus JCM 1132 —
Lactobactllus amylovorus JCM 1126 —
Lactobacillus gasserr JCM 1131 —
Lactobacillus crispatus JCM 1185 —
Lactobacillus gallinarum JCM 2011 —
Lactobacillus casei ATCC 393 —
Lactobacillus casei NIAI L-14 —
Lactobacillus plantarum 1FO 3070 —
Enterococcus faecalis RIMD 3116001
Enterococcus faecium 1FO 3826

Pseudomonas fragi IFO 3458 17.5
Escherichia coli RB 14.5
Bacillus subtilis IFO 3025 17.0
Staphylococcus aureus 1AM 1011 16.0
Streptococcus thermophilus NIAI 510 21.0
Streptococcus thermophilus 18235 22.5
Lactococcus lactis

subsp. lactis NIAI 527 19.5

subsp. lactis NIAI N-7 17.0

subsp. cremoris NIAI H-61 22.0

Leuconostoc mesenteroides
subsp. mesenteroides OR-2 —
subsp. dextranicum 619 —
Pediococcus acidilactici JCM 5885 —
Pediococcus dextrinicus JCM 5887 —
Pediococcus pentosaceus JCM 5890 —

a) Diameter of paper disc was 13 mm.
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Fig. 2 Changes in the antibacterial activity(@)

against Pseudomonas fragi IFO 3458 and pH
(O) of skim milk during the cultivation with
lactic acid bacterial strain IMC-1.
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Fig. 3 Effect of pH on the antibacterial activity

against Pseudomonas fragi IFO 3458 of lactic
acid bacterial strain IMC-1.
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Fig. 4 Elution profile of antibacterial substances
produced by lactic acid bacterial strain IMC-1
through Sephadex G-25.
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