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The Development of Valuable Fermented Food by Using Beneficial
Lactic Acid Bacteria

—Identification of Lactic Acid Bacteria Having Antibacterial Activity from Miso -paste—
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Abstract

Identification of antibacterial substance producing-lactic acid bacterial strain GM005 which isolated from Miso-paste and

characterization of its antibacterial substance were investigated. As a result of identification tests, the strain GM005 was Enterococcus sp..

Antibacterial substance produced by the strain GM005 was bacteriocin and showed broad antibacterial spectra. Lactobacillus sake

JCM1157" was highly sensitive for bacteriocin. And, 17 strains producing antibacterial substance were newly isolated by screening method

using Lactobacillus sake JCM1157" as the indicator strain.
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Table 1 Lactic acid bacterial strains used in this study

25 strains of Tetragenococcus halophilus :

JCM5888T IAM1673, 1AM1674, [AM1675, |AM1676,
IAM1678, |AM1681, |AM1682, [|AM1683, |AM1685,
IAM1686, |AM1688, [AM1689, [|AM1692, 1AM1693,

1AM1698, [|AM1702, NRIC1519, NRIC1630, NRIC1631,
NRIC1643, NRIC1689, NRIC1690, NRIC1991, NRIC1992

20 strains of un-idenlified slrains obtained from company SA

T001, T002, TOO3, T004, TOO5, TOO06, TOO7, TOO8, TOOY,
T010, TO11, T012,T013,T014, TO15, T016, TO17, TO18, TO19,
T020

92 strains of isolates from Miso -paste from company MG
82 slrains of isolates from Miso -paste from company MM
50 strains of isolates from Miso -paste from company MF
50 strains of isolates from Miso -pasie from company MMY
10 strains of isolates from Miso -paste from company MMK

50 slrains of isolates from Miso -paste from company MI

Abbreviations : T; type strain,

JCM ; Japan Collection of Microorganisms, The
Institute of Physical and Chemical Research, |IAM ;
Institute of Applied Microbiology, Tokyo University,
NRIC ; NODAI Research Institute Collure Collection
Center, Tokyo University of Agricullure.
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Table 2 Results of identification test of strain GM005

GMO005 Ec. faecalis Ec. faecium

Cell morphology cocgl, chain cocci, chain cocci, chain
Fermenation type homo homo homo
Optical form of lactic acid L{+) L{+) L(+)
Growth at 45 + + +
Growth at 15 + + +
Growih at pH9.6 + + +
Growth al 6.5% NaCl + + +
NHg from arginine + + +
Fermentation of :

L-arabinose - - +

melezitose - + -

melibiose - + -

sorbitol + + -

sorbose - -
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diffusion & IV TiTo 72, Tbb, JIMNEOHBRR L

2ETOFMU R A R L, 22N OREBRIN % oA
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i3, 73I9—ERbLI—¥, hyI—-Viikymlss

hhol, HIZAy S —VPIoLDFEEIEELEZVWI L
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Table3 Residual activity of antibacterial
produced by Enterococcus sp.
er various enzymatic treatment

treatment activity (A.U.)
Proteinase K 0
Pronase 0
Dispase 0
Tripsin 2
a -Chymotrypsin 0
a -Amylase 64
Cellulase 64
Catalase 64
Control 64

(reaction at pH 7.0)
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MORTF R THDIENGrol. $HIZ, —EOKFIK
TI/EEEMOT I/ BORTF FIEG 2RIk T
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EXERENS, WTRIZLTY, RIREEREE, ¥~
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KAILEEHE % VT, GMOOSKRD /87 7)) + ¥ » O
ERIg % 72 (Table4). FO#E, RNy 71) 42 i,

Table4 Antibacterial spectra of bacteriocin
produced by Enterococcus sp. GM005

Sensitive strains No sensitive strains

Ec. faecalis RIFY5058T Ec.  faecalis IAM10067
faecalis 1AM1119 faecalis |IAM10071
faecalis JAM10065 Ec. hirae JCM8729
faecalis IFO12964 Lb. confusus RIFY5119T

Ec. faecium JCM5804T Lb. gasseri RIFY51301

Le. lactis IFO12007 Lb. jensenii RIFY5134T

Le. sarivarius RIFY5053 Lb. maltaromicus RIFY5138T

Leuc. mesenteroides RIFY5004T Lb.  minor RIFY51397
mesenteroides |AM1069 Lb. viridescens  RIFY51497
mesenteroides 1AM10060 Lb. crispatus HIFY51211

i RIFY5123T Lb. salivarius RIFY5144

1o gelbrueckil  vei1T b murinus RIFY51407

.~ T Lb. sanfrancisco RIFY51457

Lb. bifermentans RIFY5110, (b, kandleri IFY T

Lb. alientarius RIFY5104T Lo RlS1Io

Lb. farciminis RIFYsi26] Lo curvalus RlkvS122.

8 = RIFY5141T Lb. fructosus RIFY5129

Lb. halotolerans RIFY5131T

Lb. collinoides RIFY5118T

Lb. amylophilus RIFY51051

Lb. bavarius RIFY5109T

Lb. acidphilus RIFY5102T

Lb. casei RIFY51151

Lb. cellobiosus RIFY51171

Lb. vitulinus RIFY51487

Lb. coryniformis  RIFY51207

Lb. brevis JCM1170T

Lb. casei RIFY5116T

Lb. agilis RIFY5103T

Lb. delbrueckii RIFY51251

Lb. animalis RIFY51071

Lb. buchneri RIFY5112T

Lb. hilgardii RIFY51537

Lb. viridesens RIFY51471

Lb. vaccinostercus RIFY5147T
Lb. yamanashiensis RIFY51501

Lb. plantarum RIFY5152T
Lb. fermentum RIFY5127T
Lb. sharpeae RIFY51467
Lb. sake RIFY5143T

Enterococcus, Lec.
; Lactobacillus.

Abbreviations : Ec. ;
; Leuconostoc, Lb.

; Lactococcus, Leuc
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ASK U THI R RS MR R U2, 72, I D Lactobacillus
sake JCM1157"t%, Lactococcus lactis IFO12007 DnisintZ b [F]
ARICBE %R L7z, ZDOZ & A5, Lactobacillus
sake JCMI1157', /N7 79U 4+ ¥ VIHHEREICB W THERZ
BERTHLZ ENEZ LN
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sake JICM1157 % 167" & L 7CIRBDMER, #2178k
DOIH YW E R EFLERE 2 15 7.
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