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Abstract

From the 25 fresh fruits and vegetable products, 1,250 isolates grown on MRS agar media were screened for the
inhibitory activity on the growth of Escherichia coli 0157:H7, Listeria monocytogenes, and Bacillus cereus as well
as Lactobacillus plantarum, L. casel, and Lactococcus lactis subsp. lactis. Among them, 607 isolates (49% of total
isolates) from 23 different foods produced growth inhibitory activity on the E. coli 0157:H7, L. monocytogenes, or
B. cereus. When these isolates were screened for the inhibitory activity on the growth of L. plantarum, L. cass,
and Lactococcus lactis subsp., 24 isolates (3% of total isolates) from 7 food samples showed bacteriocin-like activ-
ity. These isolates had typical physiological characteristics of lactic acid bacteria, which indicated these isolates were
strains of lactic acid bacteria. The inhibitor from 3 out of 24 reveded as nicin. From the RAPD-PCR prdfiles, 24
strains was classified and it was aso indicated that most of the strains isolated from same produce showed similar

phylogenetic profile.
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1995, Holzapfd et a., 1995). 221} e g Q41 YAk
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W Al FAF F8E AY e 5 FEE AT 4
o+ AAFFE= Lactobacillus plantarum KCCM 12116,
L. cass KCCM 124529} nicin AJ4F#5<21 Lactococcus
lactis subsp. lactis KCCM 401042 A}-&-3t99ct &2
yuar RS A% HFEpd gYRFERE
Escherichia coli 0157:H7, Listeria monocytogenes KCCM
403073} Bacillus cereus KCCM 11204Z AH&-813iTh,

L. plantarum, L. casei®} Lactococcus lactis subsp. lactis
= MRS #IAE Ag-3te] 37°CollA] @714 7104w &
3192 ™ E. coli, L. monocytogenes, B. cereuse trypticase
soy broths ARg-3te] 37°CollA] i Fataich. AA&A s A9
< MRS 3 A A& o]-§-dte] T3Pk TH(Biswas et
a., 1991).
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% 10gS Hshe] 90mLel E+#¥ Ringer £ 9 (Oxoid,

Basingstoke, England)ell 3 7}gt & homogenizer(HP-93F,

Taitec Co., Tokyo, Japan)E ©]-&3le] 1,000 rpmoZ 2%
s jréﬂé}oﬂﬁr oL 101 ARl olal] 10744 3]
A3 & MRS 3 LA A o] =wstlon] 37Co A §
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RAPD-PCR

Random amplified polymorphic DNA-polymerase chain
reection(RAPD-PCR)S 913+ il S 2 5Bl 414 DNA
o] EzZ]= BioneerAH(Seoul, Korea)2] AccuPrep Genomic
DNA Extraction KitE ©]&3l3% 2™ oligonuclectide
random primer= primer 239 (5-CTGAAGCGGA-3)& A}
&3tAth. RAPD-PCRE #HE F37} 25 pLo] ==& &}
Nem PCR Z=Ig2 vt o] Akt 94°Coll
A 4%, 1 cycle 94°ColA] 2%, 39°CollA] 2%, 72°Coll A
25, 2 cycde 94°CollA] 30%, 3PColA 30%, 72°CollA] 1
#, 35 cyde. PCR 2HE2 1.5%(w/v) agarose ga 7714
52 100 Ve AAYe =z £ F 05 ug/mL ethidium
bromide &0 2 A3 v} AL Al Flol| A FE-sI T
RAPD-PCR 3{&1¢] 41> Molecular Andyst Software
PC Fingerprint Plus ver 1.6(Bio-Rad, Hercules, CA, USA)
TeaRe AL,

Ao

& A £ 25 Fe)
o 2E AR

]H "/}ZH%”E }‘}"Q‘O]'Mx_
+ A=Efx]Q] MRS 3Hd A )
AlE 1 g% 1010’ CFU

1101]*1 colonyE ¥/43s ‘21

o] frkto] EAlStE ALRE I ATH(Table 1). Akt
o] 71 o] EAlst= 2F2 9EA 1.68x10" CFU/ge]
FAFS AYIL QT B Egols AR 3AlF T
N 7HE He fFadFE AU A= 103><104
CRU/g®] B+5 el A7/ F7/oll wat

F7F 17 A= zpol7t He & ¢ AT & Oﬂ%b 89
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Table 1. Viable cell number of isolates from food samples on MRS plates and viable cell humber of isolates which showed growth
inhibition activity on food pathogens

E. coli O157:H7 L. monocytogenes B. cereus

Food sample CFU/g 0 <20 =20 0 <20 =20 0 <20 =20
Green onion 1.68x10’ 2 32 16 2 28 20 2 13 35
Sweet pumpkin 1.02x10° 1 44 5 2 34 14 1 35 14

Peach 1.03x10* 1 45 4 1 41 8 1 41

Radish 1.14x10° 3 41 6 0 46 4 1 41 8
Lettuce 5.13x10° 14 35 1 12 35 3 24 13 13
Parsey 3.31x10* 7 42 1 7 37 6 35 12 3
Pumpkin leaf 2.83x10° 9 38 3 10 38 2 13 32 5
Grape 1.61x10* 29 21 0 43 7 0 34 14 2
Pumpkin 6.98x10° 43 7 0 50 0 0 50 0 0
Water melon 5.48x10° 3 36 1 2 37 1 1 38 1
Banana 3.76x10° 0 46 4 0 38 12 0 39 1
Carrot 1.55x10* 12 38 0 21 29 0 20 28 2
Mushroom 5.24x10° 1 49 0 1 37 12 0 46 4
Bean sprout 1.30x10° 8 40 2 6 41 3 6 43 1
Green pepper 5.85x10° 15 34 1 1 35 4 15 21 14
Leek 1.80x10° 0 46 4 0 39 1 0 43 7
Garlic 9.43x10° 0 45 5 2 41 7 0 34 16
Cabbage 6.11x10° 33 17 0 41 9 0 50 0 0
Potato 3.12x10° 47 3 0 47 3 0 50 0 0
Sweet potato 1.13x10° 49 1 0 a4 6 0 49 0 1
Cucumber 1.74x10° 49 1 0 46 4 0 50 0 0
Tomato 4.69x10° 50 0 0 49 1 0 50 0 0
Eggplant 4.02x10* 50 0 0 50 0 0 50 0 0
Pepper 1.31x10° 50 0 0 50 0 0 50 0 0
White cabbage 6.33x10* 37 13 0 38 12 0 37 13 0

* Diameter of inhibition zone (mm)

£

tiste] Asfigo] 20 mm o] &kl FtdE-S AYL AU
- ©m L. monocytogenes =+ B. cereusell teid e 3

HEo AFE Faf o] FojAof & Ao R Hr, e AYe #F7F SASHA sttt EnfEA gt
25572 A FolA | Ak SollA 7 A FAE N Follde o 19359 L. monocytogenesel] ) &
At IS AY AP E coli O157:H7°|4 B.

coreusdl] tisliA = FH+EHS AYE #5771 SAHA &

>

of thate] 255 Aol it A3 s e
I} 7HA e AFE A LT 23T/ HAF

T FolA 60772 frikto] d+EA S UERAAT. o= S-S Y = 607 5 o2 v 2] 9419
FE B Aol AME HAAFEHE BEE #59] 49% A RS AR 98t L. plantarums} L. casel, 2
7 A Ee] g FHEES AU e Ae=E gl 232 nising AAFslE Lactococeus lactisE: AR AT = &)
HPom giige] HAFe Aol AHEE TR AT o ASANEN S A AR 8 Gl e, vis, T
= Al SolA 2784 o] 2] 2F5 Aol tig dad WA, I, 3 5 73R FAFEEE EeE 2459
AE AU e AS & ASdh BE fAkto] L. casaol tish w848 Ul e

gte] 739 E. coli 0157:H79) thste] sh34d-& el nising A4FslE= Lactococcus lactisel] thafl A+ aaE4d
A G FFE 27 (FAF #5502 4%)1H] whaste] A S UERRA] ekttt T3k o] & 24 gF9] wYg A5dS
g3kl 20 mm °o]5] FHEAH S AU A= FFE= 32 achymotrypsin®.Z A 2]519S ul BE FFoA dad
T(EAF 45 5079 64%)°1A 2™ 20 mm o]/Fe] st Aol 2hdd] A= o] wH P 2A1e AAtshE 7 o] 54
FHd4 e AYI de #F5 1657(FAF 5 50579 I A= AHE JERAtH(Table 2). ©] 23245 H
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Table 2. Bacteriocin-like activity, heat stability, and protease sensitivity of culture supernatant of isolates
Growth inhibition
Sample  ColonyNo. | otarum  Locasd  Lactococcuslactis  BONNg Boiling Trypsin cx-tChySr_]:]o-
P at pH 2 atpH 7 reament VPSR
Whl te Cabbwe 43 _* +* * kK kk +* * Kk
13 - + - - - -
Grape 15 i " ) i i i
Garlic 36 + + - - - -
Radish 33 - + - - - -
1 - ++ - - - -
2 - + - - + -
28 - + - - + -
Mushroom 30 - + + - + -
36 - + + - + -
39 - + + + + -
43 - + - - + -
19 - ++ + - + -
20 - ++ - - - + -
21 - ++ - - - + -
30 + ++ - - - + -
1 - ++ - - - + -
Green pepper 35 ) -+ ) _ B + -
38 - ++ - - - + -
39 + ++ - - - + -
41 - ++ - - - + -
45 - ++ - - - + -
. + ++ - - - + -
Pumpkin 7 + - i} _ - + -
*- Not detected; +, < 10 mm in diameter; ++, > 10 mm in diameter of inhibition zone.
**. No growth inhibition activity; +, show growth inhibition activity.
2 ATl AFEE F 1,2507F9] 2.9%%1 2457} EHE| FgAe] A7 wiEel o]t AEFH HAfH 30,
A FAFE S UERE S & ATk ol FAFl 369 78 A% fEll 199 A5t nisng Atete o
FAHE FakEel o 3wl HhElE ol fARS AW FE FEin
the g ot @9 B Aro] A8R 255Re) F oAl HARA S AUE 4 @550 dede 2
AR FolM 7ER] BARIE SEE oA FARE A AR BRI 95k o5 @< 4414 DNASH #4
UE a2 AU 2lo] 28%9] Il FollA] v el & EFE random primerd] primer 2395 o] &3}
FAH S e kol EAFS & & itk RAPD-PCRE A1 - 71958 33 A3t Fig. 1
ol 5ol thate] Gram B4, TAAY, catdase B4, o viehj A, #2138 @FFet 159 FF
gelatinase &4, #5748 T A A% BRE 457F ¥ RAPD-PCR JHEM %" g AR I, A °ﬂ1

24 #52] WjF A S o] &ate] JHEd] WEA
i sheEsadol et AggS Ak A Ml
el 30, 36, 39 ¢ W f 199 +5 T 4+
Fo] wjF AdE o] pH 29 7104 100°ColA 10%-7F
ek W A2 S FAE e 19759] wigF
TN trypsin Aol st A &3S YRl STt Bt
2 24 FollA nisne pH 79l E dekgd Aol fley pH
20| M= g Ad o] AL trypsinel] dj st Xﬁ?‘%/‘ o] At} (Javis
& Mahoney, 1969). WA &2 39 pH 7oA &

31U} 38H w7, HW el 21 410 #F, AL f
2 30U 36W w7, WA el 28 F5eF 39 A+,
HV el 1A ek 280 5, 9 e 1993 39

FE M7 sde HYHS YEo] £REoE A
01 o9 =38 ISk A Al fES EAE F5-
T3 FANFERE F2E 752 RAPD-PCR “Joll A
FAMIol 43 B FoE BEe 5 AR ol

EAsHE e oAl SRS AUE f4)
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st o2 §AA0] S £ AL L 5 AN
W] TE 270 FAR EAE fATE
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Fig. 1. RAPD-PCR prdfile of isolates which showed bacteriocin-
like activity.

2t ztzte] EAAR] Akt 258 olF L eS¢ &
ASATHFig. 1). Kely et a.(1996)> ﬁﬁﬁjﬂ 2 Eol| M
AtS el ste] w4l ALt RE ER1g A 41F
7ol AFAE FolA 34%:] 14 A 54 HHEHFE A A
b ks gRlete] 2 A Aot AT Garver
& Muriana (1993)¢] oA %= Lactobacillus delbruekii<}
PediococcusE HA T2 AMESIAS 749 14859 2%
A8 = 18%l|A] vHH| gl 24 A4t SAFS 3ol v} 9}
th AFAE Foll EAlshe vtee] Al AT
T ARES AR T/ ol wet °1h HEe] Aol
7F A& Ao AdEu & Ad et A=
ATFAARE & o FAFeF e A M‘.%Oﬂé w2 241
AR Aol U4 FF oo R FEEAL o] AFE]
A A F e 7t E 4 ot

Uhiman et d.(1992)2 AAFEFH frktS 835k
AT A# nisn A 248 AY = Lactococeus lactis
915 #el13k Bl 9t} Holzepfd et a.(1995)8 Liseria
monocytogenes®] A5 WASH7] {5t 4] Ay o
fFAts HUbsbZlE skt Ed Gaver &
Muriana(1993)= th¥st E/79 AFS2RH fFite &
glate] 1959 uHd|g o4l AAHTE EEEeH, o
FoA 22 A37|2H5E #2]g Lactobacillus curvatus®
FH curvaticin FA70|2l= A2 B E 4S8 A sH
vl ATHGarver & Muriana, 1994). 3+# Vaughan e
d.(1994)2 F7HAF, &7 % AEfd HEe=2HE &
4EA4S AU FAS 28t ed dEHEAlS A
gRlakA] Zaksich
2 2 A ol Wl g 04l FAFEA S
= HLEE A=A ZAFsE
7] S1§ollon & ﬂ—?—éTJrETEi < A Folle 4

> 32
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25 T2 A FAFERE MRS 3 LA EfA <A
AS3E 126059 fratas veEd § AFE AT
Escherichia coli 0157:H7, Listeria monocytogenes, Bacillus
cereus®t  FAH#<Ql  Lactobacillus plantarum, L. casd,
Lactococcus lactis subsp. lactisoll W3k A EAH S =
ARSI ZARRE 1,250 w5 FollA 23 T/l A Fel
=AMt 607 #F(F AT 49%)7F E. coli
0157:H7, L. monocytogenes === B. cereusel] Wit a4<
AS YeElATh o] #FE9 L. plantarum, L. casd,
Lactococcus lactis subsp. |aCtIS°ﬂ st S =%
A3, 7ol FAFo EAste 24 #4F(F 45
3%)7} ‘1}151]1“45’_’1\1 AR S YERi e, o] #FE2
A Jeists 545 AR A3 A3 A< °*P£Fv4

EAS AU YU 24 #F FAA 3 #FE nisn
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