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Isolation of Lactic Acid Bacteria that Produce Antibacterial Substances from Fermented Foods in Ishikawa Prefecture

and Evaluation of the Properties of the Substances

Atsushi TSUJI, Tomomi INOUE and Takashi KOYANAGI

Recently antibacterial substances such as bacteriocin, which are produced by lactic acid bacteria, have attracted attention and their use as

preservatives is expanding. We have been conducting the isolation and identification of lactic acid bacteria from various traditional fermented

foods produced in Ishikawa Prefecture, and have constructed a library of lactic acid bacteria strains. In this study, lactic acid bacteria strains

that produce antibacterial substances were selected from this library, and it was clarified that the lactic acid bacterium Enterococcus faecium

1106 strain isolated from lka-Akadzukuri produces a bacteriocin-like substance (BLS). The BLS was found to have antibacterial activity

over a wide pH range, heat resistance in the acidic range, and antibacterial activity against bacteria such as the genus Listeria. In addition,

the 1106 strain has many types of enterocin structural genes that have been reported to be produced by lactic acid bacteria of the same genus,

suggesting that the strain produces many types of bacteriocins. The obtained lactic acid bacteria strain can be expected to improve the quality

of fermented foods and be applied as a preservative in the future.
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AMEZ 477V & LT, AJIREORERML (72
nNHL, "5bHFL - KIRFL, A HEXE) 1bH
BiE U 7 LR B8 R 2200k 2 19, B5 38 121 MRS broth
(Thermo Fisher Scientific, Inc.)&f#FH L7z, ¢k, #®ik
B OB E LT, F A > 24P FL R B B
Lactococcus lactis JCM7638% i FH L 7=,

27V —=v 7 HoOERE E LT, Bacillus subtilis
NBRC3009, Staphylococcus epidermidis NBRC12993,
Enterococcus faecalis NBRC12966% i L 7=, {HrRE 7
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Primer” Sequence (5-3) Targetgene PCR produd (bp) Reference
EntA-F GGTACCACTCATAGTGGAAA EntA 133 Aymerichetal. (1996)7
EntA-R CCCTGGAATTGCTCCACCTAA
EntB-F GCTACGCGTTCATATGGTAAT EntB 201 Casausetal. (1997)9
EntB-R TCCTGCAATATTCTCTTTAGC
EntP-F CAAAATGTAAAAGAATTAAGATCG EntP 87 Cintasetal. (1997)"
EntP-R AGAGTATACATTTGCTAACCC
EntS0B-F ATGGGAGCAATCGCAAAATTA Ent50B 274 Cintasetal. (1998)°
Ent50B-R TAGCCATTTTTCAATTTGATC

*F: Forward, R: Reverse

NBRCI12966)IC AR v kL, 37°C T4 &%, 4
BHRLIEFERROH &E2 iR L,
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IR CpHARE L A BERE LTV, 56N %25-
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LR 2 30°C (R i), 4°CaR), -20C )
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52 & TEMm L 7=,
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/7 5DNAIE, MRS brothk 2 it 7> & Wizard® Genomic
DNA Purification Kit (Promega Corp.)% H\THiHi L,
AL L CH W, PCRIX, PrimeSTAR® GXL DNA
Polymerase (¥ 5 7 NA A (RN &M LT, ZEMHIEEIS
CT30F, 7=—V v 7RES6C T30, fEIEE
72°CT308 2300 A 7 v FhE L, ERIKE)IZ T87-274
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B LIZE. faecium 1-106K D £ FET 2 E Y 'E
W, THRICBTLARE®RERLEZ LD,
N7 F VX ThrhARBENFTBINTE, £
T, R EWHoTe sy —EBREY OB EME
EMERBLEER, Y77 —BABICLY HUHE
FLIEMIXsERICHEELEW®LIE), 202 b,
106K D AEPET 2 LW EHITBLSTH 5 2 & 23 W
LMo T,

068K D A PET HBLSOHLE A~ 27 b /b &2 R2UZRT
11068k H 3R D BLSIL, I#%H Td HE. faecalisiZhN %,
A B& & Latilactobaccillus sakei , T 24 PE 3 Jd T2 ik
Bacillus coagulans<°AK1R 38 & M Ml [ Listeria innocua (\»
THIh 7T AGEMEMBEICK T 2 HEEEEZ R L T,
TA T ZEERE R L LB L THE AT ViR
Bt DD, B. coagulans, L. innocua, E. faecalis\Z%f
LTl A Y ZEERLY bEWREEEZ R LT,
HMHEOEET DN T VAV 0L, FRRREM %~ %
FRET I ) BE G LSkDall TD 7 7 A1 (e.g. A
VUA, D)ERET I VBEEERVIkDALL DY Z
A1 (e.g.XF 4 A VPA-1, T2 T 113 AS-48)ICT K
ELHBEINTVDY, FiZ27 7 ANall BT 52137 T
UAvid, EEREREZLEOTRTHE - AT
VT BME I L TCEWHEIEM®EE R L,
Enterococcus BIZB T HEZEED 7 7 AllaNs T
FUUPRBREINTVDEDIO, b DZ b

22 E. faecium N06KK DEFET ZBLSOHIEH AT h L

Indicator strain Antibacterial activity (AU/mL)
L. lactis JICM7638
E. faecium 1106 strain . . :
(isinZ-producing strain)

Latilactobacillus sakei subsp. sakei JCM1157 400 25600
Pediococcus pentosaceusICIVI5885 - 3200
Bacillus coagulansiICM2257 12800 3200
Kocuria rhizophila NBRC12708 - 800
Listeria innocua ATCC33090 3200 200
Enterococcus faecalis NBRC12966 3200 -
Staphylococcus epidermidis NBRC12993 - -
Bacillus subtilis NBRC3009 - +
Bacillus astrophaeus NBRC13721 - +

Citrobacter freundii NBRC12681

Escherichia coli NBRC3806

Salmonella enterica subsp. enterica NBRC3313
Serratia marcescens NBRC3046

Enterobacter aerogenes NBRC12010

-2 not detected, +: detected but not quantified antibacterial activity
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PLEDOFER NS, A IHRVED BHRE. faecium 11068k D
APRET HBLSIZHIC, VAT UTHEHOY R RNEWE
BRHIER1 7, A LN OB E S ICE W Thie b 20 1 & f

(against Listeria innocua ATCC33090)
16
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14

12 —
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Diameter of inhibition circle (mm)
(o<}
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3 E. faecium T1068K DBLS DO pHIfi: & i
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