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Bacteriocins of Lactic acid
bacteria

1 MEZRCEIR - i 2R DEE
FaIT1925%F » Gratia#$ IR KGR HE (£. coll) §EA—TBEOEEUYWE » 7]
I EA KGR E 2 £ &K (Reeves, 1965) o b1k » BEEEHREEL » 4D
IR E R - BE AN SRR - SR EYEERESMESR
( Bacteriocin) ( Davis et al., 1990 ;: Klaenhammer 1988 ; Tagg et al., 1976)

MR 2 MM E AT 2 EEMEEEN/ VD TEAE RS MKEZ MY - —
fiRims » MIE R RS E ST R% - SEPEE S FEA BB EE (
Lewus ef al., 1991 ; Spelhaug and Harlaander, 1989) -

MEEEYE » R BT ELERINER - WSS HEED
UG TaggF NP1976F TR E R > T8RS - BAYEMZERQE - BIH
1 FH B 4910 o 0 8] 25 (R 13 B LA 5 [ A5 2 R B S R A + HE R B « A
B3R EERARE LA E 88 L~ FEERHHER R 2 E MR 2 k2 8 im
Bl ffieAS &R A HNHIER -

H 1 2 3 5 A] 7 Wbl e SR RO M E A XE1R % » 4 Bacillus ( Gaidenko et al . 198
8 : Yudina ef a/., 1988) ~ Cornobacterium ( Ahn and Stilles, 1990 : Stoffels
et al., 1992) ~ Enterococcus (Parente and Hill 1992 : Salzano et a/., 1992 )

s Yersinia (' Tooda et al., 1989) ~ Propionibacterium ( Grinsteadand et al., 1
992) ~ Brochothrix ( Siragusa and Cuter,1993) -~ Bacteroides ( Miranda et al
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. 1993) ~ Pseudomonas ( Sano and Kageyamaml993) KkEFZ 2LEEE (Kla—
enhammer, 1988 ; Piard and Desmazeaud, 1992) % o

MERm AN T X EZEME (Reeves, 1965) » —RAKIBFEENBHR S »
i Pediococcus pentosaceus pEEH) pediocin A (Daeschel and Klaenhammer,
1985) ~ Enterococcus faecalis 226 NWC @E4 R enterocin ( Salzano et al .,199
2) K Brochothrix campestris FiEEA ) brochocin ( Gregory et al.,1993) %
BRI IR R E L en 4 » 4 Escherichia coli FE4Rcolicin ( Reeves, 1965)
~ Leuconostoc mesenteroides FE4 ) mesenteriocinY105 ( Mafftah, 1993 ) #0
Lactobacillus sake 1LB706 fE4 2 sakacin A (Holck,1992) % o {(HA LM 7]
RN EA—fELL E 2 #EE » 4 Lactobacillus plantaruml.PCO10 RJE4 pl—
antaricin S {1 plantaricin K ( Jimenez—Diaz ef a/.,1993) : 1A LA G FE .2
BN AT RE T IRAE [R] M BRI 3R » & ISR B2 R -

ME R 7 XA E R R B R KSR Z ME R (20 nisin £
lactacin B) B KR <#EFE (41 colicin) (Marugg,1991) - HA[K
IV B AN B AU E E (40 nisin, pediocin A Flsubtilin ) LA K 22550
MEZE (40 lactacin B #1 lactocin 27) (Marugg,1991) - Klaenhammerﬁé\1993
TR MEFRKE AL RERFF RIS H 5L antibiotics | » [small heat—
stable peptide | » [large heat-labile proteins] » #[ I'compiex protein | Z [0
KHH -

SEETELE ZME SRS B lantibiotics ] small heat—stable peptideis
— %8 (Nissen—Meyer et al., 1992) -

Lantibiotics E R4 (D@ N3 F ZMERKEE » QB RRE ZHNHFE#E - (3)
HiEHhas — Ry B ZEE » 71 dehydroalanine, dehydrobutyrine, lan—
thionine, f13—methyl—dehydro—alanine » (4){E R #E < {5 E€ ( membrane
vesicles) » WEEE'E F5&#E) /) ( proton motive force s PMF ) » 1%l iz ZE e & i (
Kordeland Sahl,l 1986 : Abee ef al., 1994) W EHEB L ZHME =4 nisin ( Gtoss
and Morell, 1971 ) Ei subtilin ( Gross and Kitz, 1973) o

Small heat—stable peptideft#FiliE 3= H AU A2 [ » i 55 400 B 46 F I 1%
% HuelFR PR H MGz r < FiE » {ER 7730 EE R 7E A M < MR -



fEE S+ 25

BARREG nisinfFARFIRREHRZEZBRIERTE » 4 lactococcins A 1 B (
Van Belkum ef a/.,1991 : Vanema ef a/., 1993) o

2 AMERENEY
ARERIE— AR A EE S AR T ERMED 2 MEY » TEaEL
MR E B (Lactobacillus) ~ $FKE B ( Streptococcus) ~ HEHKEB ( Pedio—
coccus) ~ HGYRIKE (Leuconostoc) ~ FLESIKE B (Lactococcus) ~ B4 I
1REE (Bifidobacterium ) %l - BAERT » NEES M~ LR KBS -
FERHEM TR ¢
K ALREN D EREHEERF (Klaenhammer, 1988)

] TRl i T 78 B FLER ERIGTE
Lactococcus N SEFRE homo L(+) i
Pediococus VOSBRI homo DL i3
Leuconostoc B« SEERE hetero D(-) =
Lactobacillus FE homo,hetero L(+) i (H)
Bifidobacterium| 1 (%) hetero y Lk il
Streptococcus H SEBKE homo L) i

ABME LR ~ B~ BAEE kAL ok PLES (5 B 5 pHAE T R 1 4004611 i
Z#MliE st (Daeschel 1989) » HEIABMETENWECHKEE  BELE - #2
B ~ AR LIEME S (Gibbs 1987 ; Klaenhammer 1988 ; Daeschel 1989 :
Schillinger and Lucke, 1989 ; Piardand Desmazeaud1991 ) S EEW AR N &)
EVcER - ABBEMELEZMEZPIEE LM SILEMRER (nisin) » HE
fal A4 diplococcin, pediocin % ( Biswas ef d/., 1991) o

3~ ABMER T
3.1 SURREIFR AL 2 MR
B4 HHB L ABMERERRS » HLMEBEME~ AT -
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Table 2 Characteristics of bacteriocin from Pediococci and Leuconostocs

E‘ Ty
GBS EEEE oy EEN  MEREE 2%
Pediocin AcH P .acidilactici H 2,700 Heat trysin,ficin, Bhunia a and

(120°C,15min)  papain, Joanson,1992
;pH2 5~9  proteinase K,
chymotrypsin

Pediocin P .acidilactici 4,600 Heat pepsin,papain, Henderson
PA=] PA10 (100°C,10min)  protease 1992
,pH4~7  chymotrypsin

Pediocin A P pentosaceus ND Heat pronase  Daeschel and
FBB61 (100°C,60min) Klaenhammer
;pH2 5~9 1985
Unnamed P.Acidilactici ND Heat trysin,ficin,  Jager and
PC (100°C,60min)  protease Harlander,

;pH4~8  chymotrypsin 1992

Mesenterocin L .mesenteroids 4,500 Heat pronase Daba et al.,
5 (100°C,30min) 1991
Leucoccin A L .getidum UAL 3,900 Heat  Pepsinpapain  Hastings
187 (62°C,30min) protease, et al.,
:pH2~3 trypsin, 1991
trypsin,
Leuconocin S L .paramesenteroid 2.000 Heat chymotrypsin Lewus et al.,
00X (60°C,30min) trypsin,pronase 1992
E,proteinase K
chymotrypsin
Carnocin L .carnosum 2 500~6,000 ot trypsin, | Van Laack
LA44A (100°C,15min) chymotr}:psm, o
:pH2~10 heat 1?1 G156 1992

min
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Table 3. Characteristics of bacteriocin from Lactococci

=R
WEE  LEEE T mEm mEM S5
(daltons)
Diplococcin L .Jactis subsp . 5,300 pepsin, pronase, Davey and
cremoris 346 protease, Richardson,
trypsin, 1981
chymotrypsin
Lactostrepcins L. Jactis subsp.  >10,000 Heat pronse, trypsin, Kozak et al/.,
lactis, cremoris, (121°C, 10min) chymotrypsin, 1978
diacetylactis ;pH<5.0 pH>7.0
Lactococcin L. Jactis subsp.  >20,000 Heat trypsin, Zajdel et al.,
5 cremoris 202 (121°C, 10min) pronase 1983, 1985
,pH<5.0
Lactoc;occin L . lactis subsp. 6,000 Heat proteolytic Geis et al.,
1 cremoris ACI (100°C, 30min) enzymes 1990
pH=4.5~7 0
Lactococcin L. lactis subsp. 3,400 Heat trypsin Scherwitz et al.,
A cremoris (100°C, 30min) 1983
LMGI1230, 9B4, ;,chymotrypsin
diacetyiactis
. WM4, L
Lactococcin L. /actis subsp .69 amino acids ND ND Scherwitz et al.,
M and N cremoris 9B4 1983
Lactococcin =~ L. lactis subsp. 5300 ND ND
B cremoris 9B4
Nisin various strains 3,500 Heat chymotrypsin Hurst, 1981
of L Jactis (100°C, 10min)
. spronase,trpsin,
subsp . /actis pepsin under
acidic conditions
Lacticin 481 L. /actis subsp. 1,300~2,700 Heat proteolytic Piard et a/.,
lactis CBRZ 481 (100°C, 60min)  enzymes 1992
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Table 4 Characteristics of bacteriocin from Lactobacilli
n1E e 5 "
HIEES A EETRIRR B TE UM% ZE TRk
(daltons)

Fermenticin L . fermenti ND Heat pepsin, trypsin  Deklerk and
(96°C, 30min) Smit, 1967

Plantaricin A L. plantarum 8,000 Heat pepsin, papain, Daeschel ef al.,

C=1d (62°C, 30min) protease, 1990
pHZ2~3 trypsin,
chymotrypsin
Plantaricin B L . plantarum 2,000 Heat trypsin, pronase  West and
NCDO1103 (60°C, 30min) E, proteinase K Warner, 1988
chymotrypsin
Plantaricin BN L. plantarum >10,000 Heat ND Lewus and
BN (100°C, 5min) Montville, 1991

Plantaricin L . plantarum 2,500 for S Heat trypsin, pronase Jimenez—Diaz,

S&T LPCO10 (100°C, 60min) E, proteinase K et a/., 1993

chymotrypsin

Sakacin A L . sake 706 ND Heat trypsin, pepsin Schillinger and

' (100°C, 20min; Lucke, 1989
80°C, 60min)

Sakacin M L . sake 148 4,640 Heat trypsin, pepsin, Sobrio ef al.,
(150°C, 90min; papain, 1992
80°C, 60min) protease

Sakacin P L . sake 3,000~3,500  eppsin, heat trypsin; Tichaczek

LTH673 (100°C, 7min) proteinase K et al., 1992

Lactocin S L. sake 145 <13,700 Heat trypsin, Mortvedt
(100°C, 60min)  proteinase et al., 1991

Curvacin A L . sake 3,000~3500  pepsin, heat trypsin, Tichaczek

LTHI1174 (100°C, 30min) proteinase K et al., 1992
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» ATE
i ESEA A ERK ZE M U 222 SR
(daltons)
Brevicin L. brevis 37 >10,000 pH 1-11, heat trypsin, pronase Rammelsberg
(121°C, 60min) E, pH>12 at 25 ef a/., 1990
&

Caseicin 80 L. caser B0 40,000~42,000 pH<5.0 trypsin, pronase Rammelsberg
E, pH>5 .0, et al., 1990
heat>60°C

Bavaricin A L. bacaricus  3,500~4,000 Heat trypsin, pronase Larsen et al.,

M1401 (100°C, 60min) E, proteinase K 1993
;pH2~10 chymotrypsin
Bavaricin MN L. bacaricus 22,600 Heat ND Lewus and
MN (100°C, 5min) Montiville 1992
Lactocin 27 L. helveticcus 12,400 Heat trypsin, pronase Upreti and
LP27 (100°C, 60min) Hinsdill 1975,
Jficin 1973
Helvéticin J L . helveticcus 37,000 Lipase, heat, ficin, Joerger and
481 lysozyme  pronase, trypsin Klaenhammer
,pepsin, 1986, 1990
proteinase K,
Helveticin V— L. helveticcus ND Heat Heat(50°C, 30 Vaughan et al/.,
1829 1829 (45°C, 120min) ~ min)ficin, 1992
pH2 5~6 5 Pronase, trypsin,
pepsin,
proteinasee K,
pH>7
Lactacin F i ac:dop{m’us 2,500 Heat ficin, pronase, Muriana and
11088 (121°C, 15min) trypsin, pepsin, Klaenhammer
proteinase K, 1987, 1991 ab

Lactacin B L . acidophilus 8,100 Heat pronase, Barefoot and

N2 (121°C, 3min) proteinase K Klaenhammer,
1983, 1984
Plantaricin C19 L. plantarum 3,500 acidic pH ND Atrih, 1993

C19
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Table 5. Characteristics of bacteriocin from Carnobacteria
nTE 2y ' N .
e e 4 E R R & E S U 235 UK
(daltons)
Carno— Carnobacteria 5,100 62°C, 30min proteolytic =~ Worobo et a/..
bacteriocin piscicola 5,123 enzyme 1992
Al, A2, A3 LV17A 5127
Carno— Carnobacteria 4,541 62°C, 30min proteolytic =~ Quadri ef al.,
bacteriocin piscicola 4,969 enzyme 1992
Bl; B2, LV17B
Carnocin Carnobacteria 3,610 121°C, 15min proteolytic ~ Stoffels ef a/.,
U149 piscicola pH<8 enzyme 1992
Piscicolin Carnobacteria 5,000 100°C, 20min trypsin, pepsin,
piscicola LV61 papain,
chymotrypsin
Unnamed Carnobacteria ND 100°C, 5min trypsin, papain, Buchman and
piscicola LK5 pH 2~8 pepsin, pronase Klawitter, 1992

K .chymotrypsin

R —~FK A > ALEEE R A AR R
()88 B RRE R : AP BHE RS/ D FEOERS MIKZYE » FTLARTHK

B OREER D o

()%t B M ¢+ K% BB REEpHES > KEIREE T - MERE K 2l (

Tramer, 1964) o

()N EEEE AL — A SRR - BREE R — SRR KRR Z
MHF 2 @55 (Foegeding et al., 1992 : Harris et al., 1989 ; Lewus et al.,
1991 ; Nielsen et a/.,1990 : Pucci et al., 1988 : Stevens et a/., 1991)

WEMEE 2 ER AL FREM D (Davis ef al., 1990 : Hansen et a/., 1990 : K
laenhammer and Sanozky, 1985 : Mortvedt and Nes, 1990 : Nettles and Ba

refoot, 1993) -
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3 2 {LEHEHE R AF A Bl

HERNEECEEEELS I > MABRERELESLMIK > ARAIR/ NI
ZEHAHE (Klaenhammer, 1988) - LinisinBf{l » H£4 &8 34EARMRER » LIAE
BB E K AR E > HESFZ 0 FERNS 3500 daltons » —fi#Mi = »
nisin & LIS F 25 EAE (Hurst, 1981) - Ll pediocin PA-1 &4l » £H44
(B PR K — (A s g2 Fr g Rk ( Henderson ef al., 992) » B4\ Ll Lactococcus
acidophilus NCK88 4 Z#iFEZ lactocin F » & H25@EKERE » »FES 2,500

dalton ( Muriana and Klaenhammer,1991b) -

BRI M SRR A B G1Z 5 R + 57 BABR o B BifE A0 56 38 S A0 1F A M AR
ZANIMORE E R RF IR ARG & 0 BEE 5 IR AR AR RERE R Ay OB 1R PR S A A AR
284t ( Broughton, 1990 : Davis, ef a/., 1990 : Henning, ef al/., 1986)

o fllnisin » FE(FRBEL MR ZBEE L » Nisngr {FifiuiE EAFRb&EE (
sulthydryl grouup ) ASyEMEAL TS AR AR RS 2 » S 17 55 Rl e 5 I A1 B2 At 1 =
MR LE R D%k (Henning et al., 1986 ; Morris, et al., 1984 ; Delves—
Broughton,1990 ) - 3E2KH —LLiff 98 v & i AN [F] 2 PLER 1 3R ELHN B B 1 3 S AH ]
» fIHE FRdiplococcin » ATSAEMA 1FDNAFIRNAZ 4 &5 » WD EAEZ &M
(Davey,1981) ; #iE3R lactacin 27HIRTHIHIMMAE R E 2 &K > MHEIEHR
RS - (¥ DNAMRNAZ 4 & a0l % ( Upreti and Hinsdill, 1975)
##E % pediocin PA-1RI{ER AR L » &K FEE B RIEATIZ A Z FLIA » T fE
SRR A E B EY Z ik (Chikindas ef al., 1993) : #iE % pediocin
AcHRIfER PR £ » SRR AKT k—SF 2 ik - EEEEEIE S 7
( Bhunia efa/., 1991) : #i@ % lactacin F w]3& ol {0 i B A S8 8+ 2 i 2 » A
IRz =Ml Rinternal ATP 2K » TH& ATPEI{IKEF % ( Abee ef al., 1
994) o

3.3 #i1t

WHERE — &/ N F2EAEREMIKZYE » Rt ME R < 77X LUE
& H =L 7 ZUETT o

1990 » HLkh &I Nisin IR EFRAMAR L > M Upreti £
Hinsdill (1975) ~ Barefoot #1 Klaenhammer (1984 ) #3454 pediocin AcH
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INE R TRE R ZHIME L » Bhune EARIOIFFE L HNEZEHREZR
bt 2 R+ » 5 R4 H il B Fpediocin AcH & Wk M 2 3l KM RMiiRRE » (A
GIRMAEM KRR L - &I 712w fis A e 3R e R S 2 A 22 AR e =
YEsE 2 MM E (Bhune et al., 1991 : Gonzalez etal., 1987 : Klaenhammer 198
8) » HHIRMIFZES pH % - Yang F ARIOZEMIREIBMERE
VEFR MM Z IR BT » fESR4EH - 12 pH 6 i m E U & rTiE93% ~100% » Mt
pH 15~2.0 B/ 5 %z BRAKIRMT & » 305 RF R ZE AL PLER R 3R -

FIIFA LA 77 AT U 2 MR SRR — i R E R E A Eal L T ARG E HKE (
Van Laack et a/., 1992 : Yang et al., 1992) -
34 EHEREEZHF

wEMAREEZRTFE pH -~ BERIVEURRS (Tagg, 1976) -

HLWITHRE R HA LA EE =M nisin ( Broughton, 1990 ; Hurst, 1983 ) -
diplococcin ( Davey and Richardson,1981) 7E{REeM: 2 RIS P4 E » BAEEE M
TR B N2 o

HE—EXRAFAABERIMZERAL HZIBER > EEWNEY » LHEHER
MERET » EEREEE » WEAEEY (Tramer, 1964 ) » 41 lactostrepcins -
lactostrepcinb ~ pedicocin AcH ZE#iE =& » & 121°C » 10minfnz iz » hEH
HEEM : MEEMHEZFEL lactostrepcin I ~ lactococcinsA ~ pedicocin ATEFE10
0°C » 30min fNEAGEIEE » IFEFINETEE ©

BERH—EEARBmELES  CERFEPAREELAZEDR
A1 Trypsin ~ @ —chymotrypsin ~ pronase % ( Nettles et a/., 1993) o
35 WEMRRELEZAT

HEMERELEZR TS BAEMEMNEERE o N EMER S ERE
A ERRRERER (Tagg et al., 1976) : HAMRFRIEEEERE ZHK (
Hurst ef a/., 1983 ; Klaenhammer, 1988 ) ~ ¥2&EEE ~ B2 MtEaspHE (
Davey and Richardson,1981 : Scott and Taylor, 1981) 2 » HehDIBsEE 2 #H
mEsEA (Tagg et al., 1976) o

BRI BEEMERE R EmEMERNER » KL UPE®R L DE
Wiy d  (Nettles and Bartfoot, 1993) -
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B AR PR RUR ~ BIRYL 0 AL S BEE TSR ~ SFERMESMEREL
=WV ER (Tagg et al.. 1976) - iERZEE—REEEERLEEEESR
wEmZiERR (Tagg et a/..1976) » HIEFAE AR AL GMNGHIME R < EL

( Dajani and Taube.1974 : Lachowicz, 1965 ; Tagg et al., 1976) » S EE
EE4EES ML (Dajaniand Taube, 1974 : Jetten and Vogels, 1973) -

Az Btk H eI A MR 3= 2 R AR » ale Lactococcus lactis
cremoris 346 EE(FE B MEM-17EE BIR S ER » H#iE % diplococcinfA £
ERWIEAE 4 ( Oxford, 1944 ) : 41 Lactococcus lactis lactisi® ¥ 8 HHE 4 #iF
% nisin (Dodd et a/.. 1990) : Pediococcus acidilactici AcHR & 7E HIEE 4 I FH
spediocin AcH ( Bhunia ef al.. 1990) : fllLeuconostoc getidum UAL %]
A BB EAE A MiE E leucocin A (Hastings ef al., 1992) -

4 I BMERTRR LZER

LEEERA LK — L RBMUNGFHE - B3 -~ LA RAMEFE 2 BRER (
Aguirreand Collins, 1993)

nisin £ pediocin %:EE%}%%&}W%‘@Z?L@%% ( Klaenhammer, 1988
) o nisinRER T I 8 KB &E ( Clostridium, Staphylococcus, Listeria)
HERHEF 2% (Broughton, 1990 ; Daeschel, 1989 ; Hurst, 1981, 1983 :
Scott andTaylor, 1981a, b : Schillinger, 1990) -

HufFr i 2lE RS » REAMERKER (nisin) R 1988F K E B £ im s
w5 (FDA ) ZFa] » ERIGET|ESGRAS ( generally recognized assafe) #&
ZRFHMY) » A{ERRMERE 0 FEAREILE S ~ REHH - WA G L RS
% H € (cheese spread ) RAGHE P » MHIAFTRE ( Clostridiumbotulinum )
RECHEZER » WAORRZEGEIE » R 2 2 G K R R RN LA A (
Eckner,1992) o HBE4ZIMLAEEATERZER (cheese ) SR MIGEHE] » ik
EAER0.25¢/Kg (1THbe@4AE » 1992) -

2 T X Rt
(TR AR - 1992 - RABHEEYE A EHEEYE - 58 - St - 1391

(=]
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