J. ASEV Ipn., Vol. 16, No. 2, 53-59 (2005) PIERES - /HREUE - R B

[FF & &8 X]
T4 2 K0 ABE LT FUEEE OBIEIE I DU T

YIERES - /PR - IR T2

IR REIRE Z TR OIS - U A VRS & —
T400-0005 HAFHACET 1-13-1

Antibacterial Activity of Lactic Acid Bacteria Isolated from Wine
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Using the agar well diffusion method, we examined the production of antibacterial substances by 291 lactic acid
bacterial strains isolated from red wine in our laboratory from 1990-1995. Among the strains tested, 63 showed weak
antibacterial activity against Escherichia coli RIFY 5058" and Staphylococcus aureus RIFY 5058". We measured the
antibacterial activity after neutralizing with NaOH the culture supernatant to remove organic acids produced during the growth
of lactic acid bacteria. As a result, there was not the antibacterial activity in all strains. Oenococcus oeni 95StMerd-1 strain
isolated from a winery in Yamanashi in 1995 showed antibacterial activity comparable to that of Oenococcus oeni JCM 61257
strain. Because this antibacterial activity was not attributable to lactic acid, we determined the reason behind this observation.
The fraction that showed antibacterial activity was evaluated by various methods, including digestion with various proteases,
such as proteinase K, pepsin, trypsin, and a—chymbtrypsin, the heat tolerance test (60°C - 121°C), dialysis examination,
ultrafiltration examination (MW 5,000 — MW 50,000) and the dilution test (2 times - 200 times). Results show that the
substarice responsible for the antibacterial activity was not a bacteriocin or a peptide. The antibacterial activity of O. oeni
95StMer4-1 strain is probably attributable to a lysogenic bacteriophage. '
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Table 1 Number of strains showing antibacterial activity

PR - /R - R 12

Indicator ¥

Number of RIFY RIFY ICM ICM NRIC
Lactic acid bacteria Isolates 50587 5059" 61247 61257 1067"
Oenococcus oeni 135 13 4 0 1 0
Lactobacillus plantarum 94 29 17 0 0 0
Leuconostoc mesenteroides 31 9 8 0 0 0
Lactobacillus brevis 10 1 1 0 0 0
Lactobacillus sp. 17 5 2 0 0 0
Leuconostoc sp. 3 0 0 0 0 0
Unidentified 1 0 0 0 0 0
total 291 57 32 0 1 0

¥ RIFY 5058': E. coli,
1067": Lb. plantarum.
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Table 2 Effect of heat treatment on antibacterial activity of
95StMer 4-1

Temperature 30 min 60 min

20°C +¥ +
60°C - -
80°C — —
100°C - -

Autoclaving
(121°C,15 min)

9. 4, positive activity ; —, negative activity

Table 3 Effect of protease and catalase treatment on antibacterial

activity of 95StMer 4-1
React for 1 React for 4

Tested protease hour hour
Proteinase K -+ +
Trypsin + +
a-Chymotrypsin + +
Pepsin + +
Conc-Pepsin® + +
Conc-a-Chymotrypsin® + +
Catalase + +

9.+, positive activity ; —, negative activity
% : 2 mg/ml of final concentration
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Table 4 Result of ultrafiltration test

Fraction ¥

Ultrafiltration tube

Internal fluid External fluid

MW 5,000 cut off +4 -
MW 10,000 cut off + -
MW 30,000 cut off + —
MW 50,000 cut off + +

a}. 4, positive activity ; —, negative activity
® . Internal fluid were concentrated to 10 times-fold.
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IGEESFIZER LT Y | Lactobacillus plantarum
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Y. 63 Bk Escherichia coli RIFY 5058”7 3 L T8
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BLT, 216200 % CORRRABRET o712, £
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