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e 1=K (2]

G BT YIS

AF HEdE AYHog sdoly 54, A
25 =23 PPN BE AY AE A4
3, agoly A8 o83 EY 2 FAS Wy
o] o]-&xo] gtom FA BEAZA Benzoic acid,
sorbic acid, propionate, sulfite, acetate, nitrate 5%
ARgEo] gtk AFwigo] BHE wAYES A
e BEAEAE gd4 B30 gley REgow
ALHUE AF FAAHQA F28S F2 g A
< BA @t a2y sl o] Aatsle AR
AFdle fxel dstd 44 BaHe 54 B
A @& AEo] dEix o ol5% &7} bac-
teriocin®] 2h= o] F22 Wi Eolglth o] Bacter
iocin<- Jacobs o] HW3 ne} o] o 7lx EA
oA U¥t FA EAe TEEE natural antibiotic
olth. Bacteriocin® & 7kA] A|itel] o]ste] A Abw]
A3 diREe] A ExlEre] vwlde Ao gl
o, 2 fAIg Folut oS srim YA
A1, 2). AF7AA LHZ bacteriocin®] EHE
colicins, alveicins, cartovoricins, arzonacins, cloacins,

marcescins, pneumocins, aerocins, fluocins, pyocins,

o ® . § . .
pesticins, megacins, monocins, cerecins, enterococceins,

staphylococcinso] 21 (3), 2L family?] #9
A2te 84 spectraZt A &2 T2 )9 bacteriocin
S Aakss Aoz dEA Uk

ol¢t 22 o#7HA] bacteriocinF 4 &S] 7}F 2
A3 BHEEe ol 9std MAEE bacteriocin
o] A=l WEHSZ Pediococcus sp(4, 5), Lacto-
bacillus sp.6, 7, 8), Leuconostoc sp.9), & Streto-

g vz 2ol g 54

9 Ziko] Aatsla gtk o
= bacteriocin< bulgarican, lactobrevin, lactolin, di-
plococein, nisin 522 FHE o] Fuj A7 9 AE
Aafatel st gFatgo] HEH v} loy A
A FY SEHL JE AL nisino R o]
ToldANE FAHoR AR Al UAr(12).
Nisin F2 A% 2 79 FARE Ex9Y
AFe A 59 d2AFelA 7FsA o]l 2ALE o
ATH(13-15).
a4 FlelA = v F(16)0] A5A s 2H8o] A
Qe AR B35t o Fo gt A
FEE AW o] F(pediococcus sp.) el
plasmid DNAE ##& v} Aoh(17). B S5(18)
Lactobacillus acidophilus®] bacteriocinE-4do] -3}
o f S(19)2 nisinA4+] kineticsoll thate] o7
Hustgloy Ax AFdse vnjg ol
o]2t#o] bacteriocine 4] ¥ BEo| o] 8" 4 g
= 7Fs4e] AAbE L glen ;ﬂ-’?‘x}-—] gz
TAE AW F5A 4A BaE 5 de S 9w
FAELY BEA BT A A 9 é A 9l
= Ad 0 g B d7Es de50m
8 bacteriocinfrAHE RS W AEHE FFE screen-
ingstel AW TF YR BEAL 2AVEY 7))
AitE Bustnza} g,

coccus sp.(10, 11)

) r(r

AE P uhy
1. A8 AHY 2 73 2

FHHEL AU e BYE Y5l S8}
FEANA HatEe AR/E A3, 0.1% peptone
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gA g BAHoR M F MRS FHFAY
of T =@l 35Tl 2448 Al WY
FgAade 3oz ¢5E2d 0. HTFE
MRS @HArAu Aol HF, 16413t wjFste] 4T
Wadael dasich

2. =R AAEF AN

7S MRS brothll 3&E. 35TCelA 2041t
Wl A1 21 3 Lactobacillus plantarum ATCC 80149
)3k o] FFE agar diffusion assay(20)E ©]
3l A, v EF2AE Aplin & Bar-
rett AF9] Nisin(10° [U/ml)& AH&-3tlem, 3=
dol st AX Y] AR & vwste] FhFHA
o2 FHAH

3, ReRFe 54

2o el gram 94 F @Av] 74 (Nikkon
APOPHOT H, Nippon Kogaku K.K., Japan)2 &
#AsTh el 42 Bergey's manual of
Determinative Bacteriology(21), Manual of Methods
for General Bacteriology(22) % The Prokaryotes
(23)0] 718 LdWrAQA WY F3F3ATh

o] 22

=4 22

4.

Mo
i)
Shd
Ng,

(3

=]
=

B9 B4 RALE 9% AlET 12413 w g3
dgode @it 7std F&E% £ AXE AA3
i o] FZ ol methanolZ 1 volumed ¥o] A E
S AAsRLe A F5 N acetoned H7Fk
4 volumeol A 7 volume Ato]le AAES AU
o] E4& 4 0.05N fatel &3iF o5 UV
spectrume ZAME L d¥-= F3H Amicon
YM~2(Cut-off : Mw1,000) 2 #¥35 &2o] Sle
F212 1,000 017331 F-of] diste] M7]FE5S AA
ek &Aool o3 e AdoRE FEE E
Ao| Sigma AFe] HAE EF 200 unit/ml®] FEE
H7rste] WAl A FAFSEATE WHEAIZEE pronase
9} lysozymee 28°Coll A 18413t 7] Ef & 4= 37Ce
A 2A]7t, ¥h$- pHi phosphatase 8.5 71ER= 6.5 ©]
Ak ol EEEZF 2L nising F7h= 2,561%
2,000 1U/ml ©] Atk

L 24 24 A4 vlags] 34
g F2]it2] gt spectrum EA}

ZRE 23 A IR2TFFFNA it

o
%

SA el g &t spectrume D2 A 2]
& Algel AFE-E gram FA3 2 4t st
2 &t spestrumS Hom i H

st &2 dFdg By FAG M 0EE A
e v v ES gram 2472 Aeromonas hyd-
rophila®}, gram %31 M. luteus, L. helveticus,
B. subtilis®] 2™ intoxication®] 2]3+ A FE5L<
< Staphylococcus aureus7t A8 & W= 32 50|
3 #ale] thAFel AT} Streptococcus lactis?h YAk
3= nisin Neisseria sp. 2l 2 W& A flstie
gram /3ol A 2E&S FERA] @ orH(10)
Leuconostoc citrovorum(9), Strepococcus thermo-
philus(24) & gram ¥4 2 4ol A A3
482 3t BEFS Aty BauFo itk

—

HEA SE

Jpx

2. Relgre] #7d 3

N

B v WSS Erogux]o)] vl FaHA] speci -
fic growth rate®} Lactobacillus plantarum ATCC
80140l th¥t i3-S FAMSH 23} inhibition zone|
2 72 2.32cm, specific growth ratex= 0.92 h'=2 §-
etk A 1112-1 w59 dH Y| catalaseE
HA7Me ¥ JHEe ASke 2 A3 gt o] &
A5z gtermz AYAdEH EHo] hydrogen perox-
idecll ©]gF o] op-& &It

3. Lactobacillus plantarum ATCC 8014

o ZA4el wAE A A=

Argk 1112-1 FF371 Adste dadEdol
Ao Fo v 4TS A7 A 2
A EAS MRS brotholl 230 IU/mle] k& 3713
& Lactobacillus plantarum ATCC 80142] ul &) 2
5% A AEF oh WAt wE FA 9 Ao
2 vad A% Fig. 13 2ok F dx27+ e 9

CAZE Fol FHETL 1348, 20.5A1%F Foll 3.824F
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Optical density at 600 nm

0 0 20 %
Incubation time in hours
Fig. 1. Growth curve of Lactobacillus plantarum
at 35°C as affccted by culture extract of iso-
late 1112—1(Activity : 2301U/ml).

() Lactobacillus  plantarin; (@) Lactobacillus planta-
runt-l-culture extract
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Fi

37°C as affccted by culture extract of isolats
1112-1(Activity : 5001U/ml).

() I coli K-12; (@) 2. coli K-12 1 culture extracl

g. 2. Growth curve of Escherichia coli k=12 at '

UERd b sl E A S HobelE S4je] ¢hdE
AAEE B FUT A gram S8 E. coli
Z2 Asjol W& A3e Fig.29} 2t} S
AL 500 [U/mle s=2 A28 249, ui
%k B of 7AIZLS 71EC R ERTd HE) 11% A

cillus plantarume®l ¥l3te] A FE= v oFstich

4, Lactobacillus plantarum ATCC 8014
A e e 4454

1112-195F7F Aadste G395 2 Lactobacil-
lus plantarum ATCC 80149 th3dt Z&EAS A}
37] 9138k 2561 1U/mle] culture extractE pH 6.5
2 2438 & AgPol| sml¥ EF3a, AHTES
A7 g AAH oz FF HIE xA e
Aot Fig 3¢l Yepd upel o] Ajzke] 7} 3tol
uel FA4 degde] FIsE #ihdes Fge=
el d) 7o) daEd 93t fdEHe AL
2 #aEAT (4, 25). Pediococcus acidilactici7}
A AF8H= bacteriocine ATPY @A, i 59
FAA S e Aoz B glow (26, 27)
71E} 2212 2+ transportation system®] A3 = ¢

.26

0.20

0.15

Optical density at 600 nm

0.10F

i L
(0] ' 10 20

Incubation time in hours
g.- 3. Mode of action of culture extract of iso-
late 1111-2 against Lactobacillus plantarum
ATCC 8014 as reflected by optical density
at 600nm(Activity : 256611U/ml).

Fi
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gaste] a4 a7k wasol g,
5. 22 54

11121 571 Aiste FaHdEAD EXL =
A1sE7] 9138k culture extractE FAFx 2ol <]l
methanol®} acetone® 2 #]2|&te] RE A
AEL d1, o] 3L 0.05N Heldl 3o UV
spectrume -2 A7} 230-290nmoll A absorptionS-
Hol o] EZo] thilege] EAYE AAIL lof
1112-1 #57F Aatstes &4 29| bacteriocin
FAIEE LS AAbste] FAh

A 1112-1 F57F Akshe g ede mad
e NHREE ZARRL] et 2avt Fad @
acid extraction % YAEZ ] 9l F&
A, o] o FAE 200 unit/ml7} HA
o WH&AZ F Lactobacillus plantarum

lO '!ol'

P

[o mlz

o ox ol
el

N
o

}_

Table 1. Effect of various enzyme on the anti-
microbial_'activity of Bacteriocin 1112—1""

Enzyme 1112-1 Nisin

This study  Rel.
Carboxypeptidase = —
Elastase - ¥
Alpha amylase = = el
Alpha amylase } | nd
Amyloglucosidase = = nd
Pronase ok
Protease 1V : - nd
Catalasc | | nel
Alpha chymotrypsin | f
Ficin ok
Cellulase ndl
Trypsin | | |-
Phosphatase | |- **
Lipase = | nd

|

nd

Aclivity was measured by disc assay method using Lac-
tobactllues  plantarion N'TCC 8014. [Enzyme concentra-
tion: 200 unit/m/

Activity: 2561 [U/m/, (=) means he loss of activity
*Hurst, A(1981)12

*Carminati, ef al. (1989, nd: not determined

Lysozyme |

ATCC 80140 Wlg inhibitionS HAEZ A=
Table 13} Ztl. Z carboxypeptidase A (Bovine
Pancreas), elastase(Porcine pancreas) alpha amylase
(Asp.oryzae), amyloglucosidase (Rhizopus sp.), pro-
nase (Streptomyces griseus), protease 1V(Streptomy-
ces caespitosus), alpha chymotrypsin (Bovine pan-
creas) ficin(Fig tree latex), cellulase (Aspergillus ni-
ger), phosphatase (Bovine intestinal mucosa), lipase
(Candida cylindracea)ell <late] 32 o] AU
il, alpha amylase(human saliva), catalase (Aspergil-
lus niger), trypsin (Bovine pancreas), lysozyme(Egg
white)ol] &3l e F3IFS oA ZUrh. HH Aplin
& BarrettA}9] Nisaplin(20001U/m])& ©]&3}s vl
g A3} alpha chymotrypsin, phosphatase, lipase®
ojgte] 23l Aol AolstArk Bacteriocine ¥
WHR o7 iy fgAEd2A FogHa Jou E
colivt Lactobacillus fermentii(6) o4& =2}
2H38lE0] -8 bacteriocin®] HE wl Qlch
SDS-PAGE® Ja] A% #ads HEH & 2
= Fig.49t 2o 2 B2 EAFE 5,022

d

= e —
e ¥ * 1
\“i * 2 (l

1 2 3 4
Fig. 4. SDS—PAGE patterns of MW markers and

partially purified bacteriocin 1112-1.
Lane 1,4: MW marker (LKB 1860-101) a, 16950; b,
14400; ¢, 8160; d, 2510
Lane 2,3: Partially purified bacteriocin 1112-1 (Rete-
nate of MceOlH/Acetone ppt on YM-2 membrane, cul-
off; 1000)
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F450o], Aplin & BarrettAt2] Nisaplin(MW
30004000t} 2R ez vhehikeh,

6. weldFe] 544l

FRAAREA S Adste 2HTF, 1112-19 54
& A8 Aahe Table 29 2tk =, dAvjRow
1#3 A3} 2% elontgated cell?] gram ¥4 T+
S 24 homo-fermenter©]®, 2-67§¢] chain®2 =
o] = LactococcusZ 2.2 H= Ao | 2 &
2] galactose 9 fructose®ll Wl g+ 5F-3-©] late posi-
tiveo] ™, W3+ Streptococcus lactis$t Bl & o
1112-175% lactose”} &4, sucrose®t maltose”}t
late positive, mannitol®] ¥4, salicin®] ¥ #
oA 2 Zgrermz B 1112-17-2 Lactococcuss:
o H#og FHE B 4HI} FL& FEE F
At

AF=Z5H bacteriocing At v E S #2
ti o] FFES FHLE Lactobacillus plantarum
target organism© 2 3} S H w o
d FAFEBEAEL gram ¥ 2 SAF o
W2 &t spectrume HGon AddFF F
2 ggde] /M &L 1112-1¢ $FdF=2
Ak g 1112-1 F59 FFHEA 230
IU/mlZ 7}A el Lactobacillus plantatum®] 252 ¢+
A3 JA = 500 [UmIAH 7 E. coli®] A5
=T BlEte] 11% A AT 28 22
g 242 Ao HAUL, olNE B2 FAE
alpha amylase(human saliva), catalase, trypsin,
lysozymes-9] fael Aol AR, AL 5
900 =2 FHHAT. ¥ 1112-1 5= ¥
gHoF 2-67M9 AlES V=T gram¥A FHL
2A4 A S a i Lactococcus sp. 1 Ao
HE Ak o] 79 A3EH 542 maltose ¥
sucrose”} late positive, lactose”} 24, mannitol 2
salicin®] ¥4 Ao| Streptococcus lactisSt THE
£4 o]tk

rx oN O Hr g
e T A

o o

fdo ro rlo

Table 2. Differential characteristics of the isolate
1112=1

Strain 1112-1 S. laclis

Gra= reaction il 4
Cell ia chain and -+ |-
pairs clongated
Calalase = —
Angerobiosis its * ok
Growth at 10T + +
Growth at 42C — * K
Growth at 45C - -
Gas [rom glucose = =
Growth at pll 9.6 - —
Growth at 4.0% NaCl |
Growth at 6.5% NaCl
0.1% Mecthyleneblue I * ok
Hippurate hydrolysis + d
Esculin hydrolysis = d
Arginine dihydrolase i +
Voges Proskauer - * ok
Acid from
Rharnose - =
Sorbose - * ok
Mellibiose -
Sorbitol
Trehalose
Ribose | |
Inulin —
Mannose | * *
Ralfinose
Arabinose
N ellezitose k%
Lactose : i
Maltose I
Mannitol® |
Sucrose |
Salicin |
Galactose |
|4

I'ructose

**: ot determined, --*: late posilive d: variable reac-
Lion
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