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Characterisitic evaluation of lactic acid bacteria collections based
on the bacteriocin productivity
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Abstract
Bacteniocins are a heterogenous group of antimicrobial peptides and proteins produced by lactic acid bacteria(LAB) that
inhibit the growth of closely related species. The stock strains of LAB in National Food Reseach Institute and Jissen
Women’s University were tested for the prodution of antimicrobial activity using a agar well diffusion assay agamst four
species of Lactobactlius, Enterococcus faectum ,and Bacillus subtilis as the indicator strains, Of 169 LAB strains tested, 8

strains were 1dentified that inhibited the growth of at least one of the LAB indicator strains. They were E. faecalis

NFRI7001, E. faectum NFRI7031, L. plantarum NFRI7313, L

. sake NFRI7317, L. curvatus NFRI7352 and NFRI7372, L.

caser K-1 and stran ¢5-1, most of which are food-borne bacteria. The antimicrobial compounds produced by these LAB

strains except L. caser K-1 were all protease-sensitive, suggesting that the LAB strains were considered to produce bacter-

1ocins. L. casei K-1 produced a protease-resistant antimicrobial compound.
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ET AN T UF VI LTIB0FELEZREHIZEYE AL T )AL O5BEEBETEL, ERAAH
B VT B 58 258 B Lﬁ}, AR TII200% 8 2 D3R5 28 FERTUE N IR ERREICB L TN 7 U vk
& 50, HT % Lactococcus lactisDEEST A+ 4 /W WetEiR e LTS MmzIT - 72,
1%, GRAS (generally recognized as safe) PHE12 & L€
PRR & A 256 7 ETRmRER L L THERA ST RERTT i
53, LAaL, COLICEEHRISLEMITY
IZHEb 5T, HRTIRWELZF ALV OoBERBRE 1. EHAEK
BE LTOFRIRFTIN TV RWOLNHERTH 5, A B FERT I /N O 7 IRTE S LTV 4 FLER
HER T, RSB HOEETHECHEBEL - T B 98ME(Lactobacillus/& D 24FE90%K, Enterococcusd 2T
LAY EGRERE e, FAVIVEERO L S L FL 3%k, Pediococcus/@D2FEINE, Leuconostoc/® D 15820k 1T
MEZ [MEEIREAS —F— IV Fv—] &L T EAEDS DA, EIFRIEEICIIA 16S (DNAE
FIHT AILE I o T, L Lol ildE| PN IOZ L W RIEINT-HERTH L, ) L ERE
ZONTALZERFEERERICHET A ERPINLD LFRFEMINLEMEZDRGIBERETIR (I
ZEMWIIHATLELOEE DL, TAEEICBWTY g0, E{LERMETEICL - TIBE & e S Bk
RIKNHFEDS 7 T ) F D L 5 EeEDEs wE R AT~ TR L, FSREELTERHL
RERORBLRBLEHEPLETH L EEZ LD, Bk, F1RICR L. S OEEEY N 7B
FZTABIRTR, REEOSVEMBROLBE  BEHkOPHILHERL
PHENAFTTYFRN—T g VIZFIATRE BB N
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Bacillus subtilis 168 R R ERER
Enterococcus faecium 1FO13712 Type strain
Lactobacillus lactis IAM1173 NFRI7307
Lactobacillus bavaricus JCM1129 NFERI7323 Type strain
Lactobacillus casei ssp.casei JCM1134 NFRI7325 Type strain
Lactobacillus curvatus JCM1096 NFEFRI7333 Type stramn

I

* PO, ZBAWIILRT | IAM, RILRFILAMAESZERT  ICM, BILEMRkh
*ENERI, B SirseEmEy Ny 7

2. {SEFIEHD . MEPHEEEORE

FLERR R DEE 132 TlLactobacilli MRS brothiE it (Difco ﬁ%%ﬁé% okEE, XIS VEE] (Agar
1) 2HWT3OC T —MBEREEYIT o7 Bacillus Well Diffusion Assay) 13”“&‘%“7?:& LA EHEO —IR
subnilis 16RIILBE: % FVC37C C— iR B & % 1T BAEMZ10,000X g 4C,570E L7 L, BELEFE
277, WEDREIZER 4B RREIIZIZ1IS%B WD M7 ZOLFERRRE L — MI10 £ 1TDH T L
BRZIRIMLD, MEMEAEEEREHORAEDR 72 XTHEE UCEREND /N2 7 1) F 3 VR Enterococcus
mEREH (L, {HRE L — Me®BT, ) 1, 8 mundii NFRI7T39382003% FBE L FEIEHET L2, PIH
B L708%BRBFIMMRSEH 40T ETHEHL, oh W o EI, 30°C, 12 =S, BT
IR BE O B ER T 025% VBB LIESHE. 40 MBI AAFTHIEHOEEOFEIZL VT 72
ml3d 2B TI9AF v 7 3% — 10X 4milFiE L
TR L7z, BE{bE. AR 7L — MIACTIKREL, 4. EHE -XNTFRFENITFVFI U OHE
27 LA L7 BEFEPICHEREZFTLH LHE S NIZEHKRIC




DWW, FELEc&EHEH S HE FRPotemase K (MERCK
) 2 HWTHEENHEEI NS FER 4T - 7220,

Proteinase K{X10 mg/mlDEE TI0 mM) VB b)Y
LB (pH 6.5) ICHBME L, B LiE50 o L k48
p WX L CProtemase KEW2 1% M2 T37°C1ERE K
Wz iTo7. B, ¥ E L CProteinase K& BHES
W% 3 fHE # Complete mmi (Rocheth) & W 2RIz 4T
720 Complete mitd, 1925 10mMY VBN L FEE 1
(pH 6.5)2 mlZHB L, TNETEEE LIE50 4, E K28 ul,
Protemnase K 2 p UL T20 ul fEHL 72, Proteinase
K TEE DN o2 B ERIZ2WTIE, Microcon
YM-3 (MILLIPCRE#®L, 77+ E AR BR R 13000)2 T
i FETRAAEEL, PLENGES7FF, ZAE Bt
DA BBREDORKRS TLEWLAbO DB PRE 1T o7,
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MR EEERDORFEIC L 2o TE, £1RIIRL6
BHEEIEE LTHER Lz, Wi oREICs
WT, HHEHROER FEVFETHIEMAZREET 5 3
DxPiEis 0 L HET L 22, BNy 7 EAEILEEE
98FR & ER LT RERMIM I EHESRFALERET
ICOWVTDEOEE A7 ) -2 0 LI RR,
Enterococcus faecalisNFRI7001 (EVHFEEE L ) o8E) |
Enterococcus faecium NFRI7031 (Type strain JCM5804) |
Lactobacillus plantarum NFRI7313(% 4 L — 7 X V) 455,
Lactobacillus sake NFRI7317 (B & 0 2BE)
Lactobacillus curvatus NRFI7352 (B4 & 0 7588) |
Lactobalillus curvatus NFRI7372 (B X b 58) |
Lactobacillus casei K-1(3t3 L X 0 58520 c5-1 (HAHE
DEEEL D) POSKEIMEWEEERE LR L.
FOANEH & LT, FIKIIL sake NERI7317 & L. curvatus

RERIGR & EZE NFRI7352D 20 5B 5 N7-BE FEOBEERE R L
oo B2RICINOUEYE EEMEIHBROIENH6FK
1. MEPELEEROKRTE IZXT T AWE AR PVEFR LY,
1 2
1. L. sake NFRI7317 33 g
2. L. curvatus NFRI7352 K& i
8 1. L. curvatus NFRI73178k & L. curvatus NFRI73528 D RE 4 4 i 151
Fe~ & & L CL. curvatus NFRI73338 2 888 U -MRSERIEH O 7 T VIZERD
WELFEIO 12, 30°CCI2RMESE L 72,
2R N TFVFY CEEREOREB AN MV
N Bacillus E. faecium L. casei L. bavaricas L. curvatus L. lactis
B R subtilis IFO13712 NEFRI7325  NFRI7323  NFRI7333  NFRI7307
Enterococcus faecalis NERIT001 ++ + T — -I- -
Enterococcus faecium NFRI7031 — ++ - + — +
Lactobacillus plantarum NFRI7313 ++ — T — — —
Lactobacillus sake NFRI7317 T+ - — + 4+ + + —
Lactobacillus curvatus NRF17352 — — — T T + T —
Lactobacillus curvatus NERI7372 — — — aninninn + + -+ —
Lactobacillus casei K-1 + -+ — — - — —
C 5-1 + + + -+ — ~}- +
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E2RPL, BHLIZETRIHOBEHEAN T,
Enterococcusla D2 L ¢ S-UBRISIAVVITER AR Y ML &,
— F L. sake NFRIT317, L. curvatus NFRI7352, L. curvatus
NERI7372D 313 55 D FERE 1233 L TV PLl M %
NL72s Lo caseiK-1#RIEB. subtilis O IZPLETEMS T 7R
L72o L. plantarum NFRIT31313B. subtilisiZ 2., L. casei
NFRI73251285 W B2 /R L7z,
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2. EREAEEFRLEICLZINV9TUAI &
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DN T V) F L yiphhv, EEEOHRE. EProteinase
KEBWTHReT L7z TOHER, L caser K-1% B <D
ETORRIZBNC, EHEEERZAE 37T 1K)
it X DEEFRFOTEGEBIEIESIIEE TSI L ik
Fo 720 —7, Protemnase KIZEHEHHEEEEL %
RMLU 72 BEBRTEETOERKRICBWY THEEOET
IO bN L o7z, LEDERNS, L casei K-1%

fEd BIBROIMBEEERREAEE®D /N7 F ) F ik
AU REMEPMRD TEHV & HRT S 7z,

3. L case KD ERET 2IEHPE DR

L.casei K-1TBROBEZE LEITRH S - mBEEEE, &
SESRRERLBIC L DER LW &S (82H)
B FALEHIC LA DDTHALTREENTRB I N,
T2T, BRIMEBRIC L ZHBEMEOTE 21T o7 (552
) o HFEFEERIRIR30000 RAMEE T, K-18kkEE
LEOPEFHEISESEEE SR S, 1o T,
K-1EPEET 2 EYE 35 FE3000LL T K571k
EMTH S,

B. subtitisO¥RE 7 L — MIIBRIC X A 2E A ZT 5 <{,
S RIDL. casei K-1#RD & D IZEFHEEMAA/N7 7 F
VUDBEEIZL AL OPEPHE T ABIL, ERES
FERMEOMICC DL ) RRIMNEBERZIT) Z &
BN TH 5,

1. K- 18RO i
2. EAE i RME Y UK 15RO E LiF
3. FRAV 18 28 58 T
4. FRAVE B2 g 1 4

E2H. L casat K-IMEDEE T APLEGEEICH T 5 EHE ol ZLE &

FRAV AR AR D R

FeRE & UTB. subtilis® # 38 U - MRSZEREH @ &7 2V |2 S ALFH 4

10 1% 00z, 30CTI2BfEEE L7,

4. N7 F UK CHUERED OO A
#2RICR LB RIZBWT, Efaecalis NERITO01HE
ECS-IMRPEET AN F IR, N2 T ALY
DIFEEDOE S LRHE AN MV BE—F L Twi, EHF
D DL, curvatus 735288 & L. curvatus T3T2RR O EE T
BN TF)FVETH R LN,

—JEN T T AV YEEREE, N7 UG
EREEFICMAEOPEET AN T YT I

EBe oD EMNET 5 REERT © RE
LTwaN, ZOREREEFIIFRENFEC, EER
ey T F L EA—F 3RO THREOF
L O LTCOAREEHE5T5Y, 22T, $HES
NN FNA Y VEERPRREE LTHWT, &4
DEET LN TF )L 18T AMET bbb Rz
AR R E T o7 (FE3FR)
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B3d Ny 7)Y B EIRE D 72 8 O 78 3R
"ER E faecalis E. faecium E, platarum L. sake L. curvatus L. curvatus c 5.1 E. mundtii

NFRI7001 NFRI7031 NFRI7313 NFRI7317 NFRI7352 NFRI7372 NFRI7393
Enterococcus faecalis NFRIT001 - T+ — - — — — +
Enterococcus faecium NFRIT031 + + — — - — — -+ -
Lactobacillus platarum NFRI7313 - + — — — — s +
Lactobacillus sake NFRIT317 — — — — — — _ 1
Lactobacillus curvatus NRFI7352 — T — - — — — 4
Lactobacillus curvatus NFRI7372 — x - — — — — 4+
¢ 5-1 — + 4 — — — — — + +
Enterococcus mundtii NFRI7393 T +++ - — — — + + —

+ T - — — — — -+ + + +

Enterococcus faecium IFO13712

— EHEERL ; F~+++, ?Faiﬂ*?ﬁ*rét%n‘: LTwv5

E. faecalis NERITOMARDERE T A /50 7Y F 2 12Xy
L Ce5-18RIZMMMEZ R L7z £/, c5-18RDAERET 53
7 5 1) 4 T 3t U CE faecalis NFRITO01TR T4 % R~
U7ze FISRIZ, L. curvatus T352BRIZL. curvatus 73728 D
BT HN7 7)) F 2 20 LT, 737288147352
BEDEFEST AN T F 2 20 LTI EE R L7,

INHDFERPBE. faecalis NFRITO01IEE e5- 1D EFET
AN TVF VAL —, HEWIIBOTHEMEDE LD
ThHAHZEDTERBREN /2o FIFRICL. curvatus NFRI7352
PREL. curvatus NFRIT3T2RRDHEFE T HNT T F T B [E
—, HENVEED THFRAEHOBWODTHLEE ZLHINE,

PLEDWREIS, RAZ ) -2V FEBIY, E
faecalis NFRIT001, E. faecrum NFRI7031, L. plantarum
NERI7313, L. sake NFRI7317, L. curvatus NFRI7352, L.
curvatus NFRI7372, c5-1DTRENEHE H H W IR 7FF
WD F) F 7 VEEFIBRE THL I EFREILZ,
W7V OERNERYELLE, TTIND
BBEOEETIZNF) T v BBRMO b O NI
ZFRODDTHLPLDOREAVPEETHL, O
iX AR, 1) pHREIH § AREBWEN I T U TV
DEEEOWE, 2) Yo VY aBRYATFY THEDOA
TR D FOPBE AT PVEER, 3) NF T UF Y
OIEELL 7 3 BEREFIGATIC & A ERE, 4) N7 7))
TV OEERBEFORERETOIO -2V TE
DIFFEZITILETD 5,

B

G, BHRREZNNA T = TRIMEB LTV
— VNV BEOREZTTITbRIZEDTH 5,

c

FLBEFELET LN T)F L, EBOEDAE
FHEZRIZEITEHE - X7 F FEOMIEEYH
THbH. BB mEy Ny 7 RFALERAE RS
WEEBRZTREEMNLTEMEZETILEBRRTIRD
G169 IZEE U T Lactobactllus/® D AXR, Enterococcus
faecium & Bacillus subtilisz 87 H & L THWHEDE
HEERDAZ ) — T 5iTo7, TR, E faecalis
NFRI7001,E. faecium NFRI7031, L. plantarum NFRI17313, L.
NFRI7317, L. curvarus NFRI7352, L. curvatus
NFRI7372, L. caser K-1, c5-1DFT8%kA A V- ZLEEE B/
BT LT EE R~ L7 Leasei K-1DAES AHLHE
MEIEHEDHHMZECWET RN LI, —J, D7
EROPEGEEIET, EREHBERLEIZL D
gl DEOZ s, TROTHBRRERY - X
FREDONNTFUIF L DEEBETH S Z LDPRES
N7z,
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