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Isolation and Characteristics of Bacteriocin-producing Bacteria

from the Intestine of Duck for Probiotics
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Korea Bio Science Research Institute of Organic Bio Tech Co. Ltd., Jincheon, Korea*, College of
Veterinary Medicine and Research Institute of Veterinary Medicine, Chungbuk National University**

'ABSTRACT

The aim of this study was to isolate and characterize bacteriocin-producing bacteria from the intestine of
duck to use as probiotics for livestock. A total of 416 strains were isolated from the small intestine and
cecum of ducks and 13 isolates were finally selected after determinging inhibitory activity against pathogenic
indicators by spot-on-lawn method. The selected strains were identified as Lactobacillus salivarius JWS 58,
Lactobacillus plantarum JWS 1354, Pediococcus pentosaceus JWS 939, 7 strains of enterococci, and 3 strains
of Escherichia coli. Lact. salivarius JWS 58, Ent. faecium JWS 833, and Ped. pentosaceus JWS 939 showed
a strong inhibitory activity against Listeria monocytogenes. E. coli JWS 108 inhibited the growth of E. coli
and Staphylococcus aureus. Lact. salivarius JWS 58 strain survived almost 50% in pH 2.5 phosphate buffer
for 2 hr. Ped pentosaceus JWS 939 and Lact. plantarum JWS 1354 showed strong amylolytic activity. These
results suggest that a combination of bacteriocins or multispecies probiotics of the selected strains has a
strong potential of alternative to antibiotics in livestock production.

(Key words : Bacteriocin, Probiotics, Duck, Livestock, Antibiotics)

I. M g ZAHE9] hHAdo] g AHREY Q149
FoRA 1, FFAA ALE FAEC Gl .7
129 AFS 2 AAA BFe g, A 7F wokdol weEt IAA dAEEY e
W du, bEe] ARA 5L A7) fak TLE B dido] Ha gl

o FH9sA FAAI AHEHD Jov, F FAA AEAZE AF Al (probiotics), A
Zoe FAEA edgoz A WEF  AA@ddfer), BE2d R T4 £4, Als
o 2d37 B IF FAEAE AT ¢ WS HHERA, VT4 FEFEE T

AY EAY opr|2 Ax FAHL Y& 4  Jouh FUTAEY FE A £F
o]ti(Dixon, 2000; Mateu®} Martin, 2001). =&  =°A F4& F&& = Y7A7 714 7
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S BT (Fuller, 1992). 71E8 AJFA 9
T8 7132 Al WA vEEd sty
714, IASFAH0,), Bl 2] 2 A (bacteriocin)
2L WA AR AT A e
(competitive exclusion) & F3l], AU F3)
Ad 2 R 3d FFEL ZaA7oEH
1o AFER 9L AlEEs 4% 59E ¢
Wahe ook @ B ujdF g4 9 o
HA Fal7ts B AAE Falo 139
AMEEARE A= ) dtelg o ale A
X 92 Fulde 9¥d T Heol=A
TEAZA ANETY 2ddA N AE A
S FoAY A%E dAs:= 2dogn
%elx 9lthKlaenhammer, 1988). X3 A3}7)
A9 o8 g Bt o8 Esgo
2 Aol Falistn ZFAol e FHo] 9l
7] W&o, HIoe HAY AEREZA
#2837 A8 A7/ 843 AP n Uk
A, AdHoz HgsH Y FYe 9
BlE] 24121 nisin& o 5070 oA 7}EFX =,
ofAl, BYe) TxY, LEH AFE Sl AE
BEAZA AHS-E 3 gl v(Delves-Broughton,
1990), THNAE HFLREAEFERA, 2ol
A A kol Aakske wlEE oS
AE5I S8 YUY FFEO e A EY
o] Husa thKwon %, 2002). 7}& A
WAgY H4d dEgoNogE, WEH4
FolA ®23 Lactococcus lactisd) 23 A+
€ lacticin 3147% Z49 9% X80 Ay
Ao AR 97} Qlor(Ryan F, 1998), E
coliol 23 AArEl= whe g 419l colicin
7 microcing 7FER BEE A9 EdFq
Salmonella R E. coli O15T:H79 A&E A
g H317} ckGillor 5, 2004; Diez-Gonzalez,
2007). L y}oll SERI(AHHE 5, 1995; Rodriguez
3, 2003), 7} F(Halami 5, 1999; Poeta %,
2006) So2HE dEHZoAlE e 2 gl
 HIE QY 2g3 A8 AFEAE Y
a17] fiste] 7159 B 2 UygogRE o
448 PAE distd FFEAL AL HA
TEL BFsiote RuE oy, giiso]

drelgleale] obd f7)ak, BAsga T
AL BAA A2 48A QUtkTsai 5,
2005). oM AR & 71EH 0 2 EE whgElQ AL
Adste FAEES Bsld 54 2 g
7128 93|a, dEHEoA EE ubge oAl
AAEFE o83l 71&¢ HTAE J)ts
a7 ghe =EEL ul$ 3L Holth E3
A E @ AnjRte 277} Z7)hato)
el 571909 28 m7)e) HFo] 1994
0.35kgoll Al 2002'd 1.75kgo.2 3u] o] =7}
g owbd, eElo] g FAXY L A9 A
THY dTe AY olFojAA ggtrhw
£, 2004).

& d7oAE FAA NABERA tEe
AAANE NEslr) glsto], 28 A% 2D o
FozHE B HAdY AFEe U 74y
& FagAS Nd tEHPAL AMEE
UAEES Adsglon, deHorl xx
A3t B4, Add vjAEY Wik, g
FNY B Aaslas SAHRA 5 FFREAL

ENEL- LY

CME R oYY

=

1 ABTF 4 Hix|

2 Aol AMBE wEEeA ANFFE
edle) 2% % BFoRy Eald 107 &
AWt, Lactobacillus  salivarius WS 58, Lacto-
bacillus  plantarum JWS 1354, Pediococcus
pentosaceus JWS 939, Enterococcus faecium
JWS 52, JWS 64, JWS 74, JWS 101, JWS 198,
JWS 209, JWS 8333 3719 Escherichia coli
JWS 108, E. coli JWS 177, E. coli 1960]9, &
T8 S 5A57] 98t ALEE AAFEL
KCTC(The Korean Collection for Type Cultures)
9} KCCM(Korean Culture Center of Micro-
organisms)ol| 4] 19 #F& EYitol AL831Y
CK(Table 1). f3Ht BYHIR| 2= MRS medium
(Difco, USA)S AME-8t3lom, 1 who] $7]4
TFE2 BHI broth(brain heart infusion, Difco,

B S T o e e 1 |
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Table 1. Antimicrobial spectrum of 13 strains isolated from the intestine of Duck

Selected isolates (JWS)

Indicator organisms

74

101 198 209 833 939 1354 108 177

B. cereus KCTC 1012

E. coli KCTC 1467

Ent. durans KCTC 2190

Ent. faecalis KCTC 2011

Ent. faecium KCTC 3122
Lact. brevis KCTC 3498

Lact casei KCTC 3109

Lact. fermentum KCTC 3112
Lact. plantarum KCTC 3108
Lact. sake KCCM 40264

Leu. mesenteroides KCTC 3505
Ped. acidilactici KCTC 1626
L. monocytogenes KCTC 3569
P. aeruginosa KCTC 1750
Sal. typhymurium KCTC 2515
Staph. aureus KCTC 1621
Staph. aureus KCTC 1916
Staph. intermedius KCTC 3344
Strep. mutans KCTC 3300

o+ + 4
I+ + 4+

[

+ o4+ o+ o+

+ + +
+ + +

—, no inhibition zone; +, inhibition zone

USA)E o] &3l 37TColA g3l

A

2 ojdg 22| ¥ aY

eFdate e o E5 A4t 289 W
FRAE FASL YFYHE AP AL
%, EA v g oAl AT EeA gl A
ek 2% € BF B8 ddd o5, 16 4
9] YEES IR A dd ¥ HIF 3
A3k ¥ MRS E& BHI &3 A| o] =3}, 37
Collx E714 o2 48X w3t b wlx]
oA AEE JFEL FAAZ mlY MRS
EE= BHI HAWIR|7F @21 eppendorf tubedl
AFsta, 129 7 NG oS, 10 W
o2 MRS E¥X BHI IAMA o] HAsIA 1
Az B Azsoh a8 AAFol AF
" BHI =& MRS soft agar(0.7%)& F7}et

|3 AAHFeEE

O, 19 Ax g F, A7) wiA el vEl
& oclear zoned FRIFoEN HAYTF o
AsE Ad #F5 12 stk ojw A}
E. KCTC 1467,
Salmonella  typhymurium KCTC 2515, Stap-
hylococcus  aureus KCTC 1621, Listeria
monocytogenes KCTC 3569, 183l Lacto-
bacillus sake KCCM 402648 AM&-3199th f-4F
ol AAste ddd FAEARIIA oM
d, H0; §) TolA F(lactic acid)ol oI
ST aAHRE AASH] 8t 12 Add 7F
Eo oste <okt WHPE spot-on-lawn I
(Mayr &, 1972)& AAlstY 2x Adaxg
AAsith &, 1a AdE dFE9 Wed
S ARG, 045um HEJE o] &3lo] A
% 2, 10N NaOHE A&3lo] cell-fee
supernatantE pH 6.5 AEZ F3AZch 47

coli

-3 -
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AL RAlFo] 1.0x 107 cfmlE H7LE soft
agar 919 Hol=d F ZAIF9 wjdzAM
g 37C, 19 ®PAA g o2, clear
zone YAAQFE FAFgozH v oAl A
AdTg 5 AL

3. ojd=e ¥

gl oAl AAAFTE T Hs @
B5hz], A5ty EAJ-& Bergey’s Manual of
Determinative bacteriology©l]l we} =A}sI3icH
(Holt 5, 1994). 2H M, 25 Al catalase test,
COo, B4 FF % API 50 CHL kit (Bio-
Merieux, France)S Al§-3+ e©5318 wa 3y
& AR eH, HFH #F 3E 4
A4 EaF9 16S (DNA F71vdS 245
o dejd dFE9 drMEH vjustgich

4. Cell-free supernatante| ® =

e dee e BAEFE MRS broth
¥ BHI brothdll HFata] 37TCelA] 1847t
¢ wFsTE B MYAE 3,000 x goll Al
- 2083 AANERSI FAE AAS, ol
45 N9E IN NaOHEZ o] &3dtd HZF pH 6.5
2 ZA3 %o, membrane filter (0.2 um pore
size) 2 o33t} w4l 84& S35
& cell-free supernatantS Z A3} T}

5. iRl =Ab

Adtd dhelgl oAl AMEFo] dig
AL A8 A8t spot-on-lawn HHE ©]
£33tk Cell-free supernatantZ R Al (1.0 x
10" cfwml)o] F-¥ soft agaro]l Hojx=d F,
AATY HAH AFLEANA SR I
o, gAE Y 78 2ABIIC v g
419 L& AAFY AL A=
7 & gAlge 9458 A8 oA &
A E(AU/ml, arbitrary unit)2 E &3}

6. HEl2|24lo] olstetA ol EM Z=AL

HE 2] 2419] pHoll d A S ZAMSL)
A3t cell-free supernatant® 10N NaOH$}
10N HCIZ pH 20014 1007} ZAs 3
Lol 1A BA] F, Bt A4S
spot-on-lawn Y02 FA5ct AL
47198& 60T, 95ColA 308, 281 121C
AX 158 T A2 A F, deg e
g4 5350 A4 g dgee
Aol gusts 5367 A3t 47 &
28 HFFEE7L 1 mgmlo] HEE Hse
F, 37CollA 1A]ZE FeF wHA7) 31, 80°Col
A 1083 dAEstd 2a84E FAAR

+ e 48 S mree
proteinase K, protease, pepsin, trypsin, a-
amylase, B-amylase, 121l catalase 52 Al
AT #718vl AEst wheaeA g4l
nAE FFE ZARP] 89, cell-free
supernatant®} F7]8UlE FF TS ¥, 37
Tol A 1417 Ft ¥HEAIZ b Hhelg] oAl
24<& SA8A old AMEE #7]8u)9

7= éthanol, methanol, chloroform, acetone,
acetonitrile, hexane, ethyl acetate, acetate 5 ©]

At
7. Uity 9 UEEMY MY

¥ #3388 MRS EE BHI AAu)x] o]
ARF AFsA 37CoA = T WY
gt %, 0.05M sodium phosphate bufferS HCIZ
B8t vHE pH 7.0, 3.0, 2.5, 23, 2.0 3
godgo] 2zt 107 cfwml FEQ 27] A2%E
E2 AFeT o 89L 37CoA 24]7
T AAMGS F, 2 FEEE 1ml A Y
£ MRS X BHI 3 ujRlo] =%ata 37T
o A 48A1ZF FF wYEIUTE 2Ea WY
o vepd Jg5E Asgozn ztzhe A
3 pHAl Wi W4dg SA451900

H2l"d #FE5 MRS EE BHI Aa|u)x]d
dRF AFsted 37CAA = F wjg

— 4 —
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g o3 g7 A AR A F, Gilliland
219779 HdL WHslo] oxgall (Difeo)©l
Ztzt 0%, 0.05%, 0.1%, 0.3%, 0.5%4 FH¥
MRS @HulA|e] E=Tata 37CoA 4843
ot ujgsich 2ela MG Foll vehd J
g4z AFToEA FF TR #E W
GENHAA LS S5

8. TAEM ZA

AMFFE MRS EE BHI brotho] 3 F8}
o 37ColA & B¢ WY &, WEFdS
4Col A 1083 QAL 5 A4S 022m
syringe filter2 o35t} AJgol] AL&5HATE

Amylase$} cellulase®] 84 54 Miller
(1959)¢] dinitrosalicyclic acid(DNS) & ¥
& ata] ALE-31%cHKhasin 5, 1993). 371 Hl
oo 50u1E 2zt 950ul] 0.5% 7] (starch,
carboxymethylcellulose)& EF3l= 0.IM Tris-
HCl EAHFEA(pH 7.00% E§3t 37CelA
1027 ¥HgA1Z &, 1ml9] DNSE #7}ste]
Hee AXAIFT ol& Ul BE EA
578 7F whAEte) AT FA] YA
% gml9 FHFE /8 UV spectro-
photometer(Unico, USA)E ©]-8-5te] 540nmel|A]
352 =459tk Amylased}t cellulase &
AT 1 unite 37CAA 18 F¢ 1 pmoll &
23l #9993 lucose)S AASHE 2o &
oz AosAr) Lipase 842 Lesuisse 5
(1993)9] Wig Agsto] ARSI WEA
0.5ml¢} 05mi2l 714 §H(1% 4-nitrophenyl
butyrate in 50mM Tris-HCI, pH 7.0)& #& o
& 37ColA 1083 WAL ¥, UV spec-
trophotometer® ©]8-3t%} 405nmA] FHEE
=x3 9t} Lipased 1 unite 37CoAA 1%
%9t 1 pmololl 338 A4 E(4-nitrophenol)
o AR 5a Fo2 Fosiglh Pro-
tease®] AL Yanagida $(1986)2] S W
sl 2AFSATE 0.7% casein(from bovine
milk, Sigma®) & 2.5migt M 0.5mE E
gHsta] 37ColAl 308z ¥HEAID ¥, 10%

trichloroacetic acid(TCA) €% 2.5mlE 718t
Hke-g AAA AT o]& 4ToA 3500 rpm
2 1087 9ARE 3, 459E Hgd
UV spectrophotometer®  275nmol A FHEE
Z=A 319} Protease A 37CoAA 1£ F

<k 1 pmol9 tyrosine® fFrEA7E Re ]

unit? A2kt

s

o]

m Z
1. gel2leal 4oaFFel 22| ¥ MY

229 2% 2 BFozRE 41659 WA
22 Bgsiglen, 5719 Al dstq A
A5e AW 76709 FFE 142 Aok
G714k o3 nAE JAaHE A
9)3}e] spot-on-lawn WS HAAE A3, Fd
g4¢ UJehlE 13358 2342 AdEoit
FFEAL AAEE 13 FFE LG HE T
ZFH9E Yehion, 10709 FAHRA At
273 8 FATFE)H 309 E coli TFE
o]Fo1x AN

2. ddojdge 3

23} Adtd 105 PAEES 28U, cata-
lase &4, Hl¢E4 59 §A4< AU UN
om gui AFAy, fAHeE EFHN
o} Ed A udE9 168 (DNA F71WE
< GeneBankol 55€ o8 fAAdEHd ¥
24e vag A, 49 FFE] 97%°]
Aol AEAE JERALT,  Lacrobacillus
salivarius JWS 58, Lactobacillus plantarum JWS
1354, Pediococcus pentosaceus JWS 939, 1]
3 7 FF9 Enterococcus faecium (JWS 52,
JWS 64, JWS 74, JWS 101, JWS 198, JWS
209, JWS 833)2 HZHoz FAAY. 18
442 3FF(IWS 108, JWS 177, JWS 196)=
165 DNA 971N 99 454 wla 243 =2
% E coliz WA

- 5 -
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A o2 FAFES L monocyro-
genes 5ol tdte] F3 JABA L Yehy
on, 379 E colit 2¥LH FF 9
Staphylococcus aureus 7o) tjste] Af5<
e A TH(Table 1).

Lact. salivarius JWS 582 FZ lactobacilli
AE 58 AASHEA, enterococci®t Leuco-
nostoc mesenteroides TF FTE A3t 0m,
Ent. faecium JWS 8339 7$%E oz £9]
e tidte] U JAEH S Jdehig
THFig. 1). Ped pentosaceus JWS 939%= A7
H= L monocytogenes, Staph. aureusS} 2+-2
AEFs 2 @949 nYes yse
AdAsts 54& Yehidth 4] dag n)
gog, s/ AWNEF, Z Lact salivarius
JWS 58, Ent faecium 833, Ped pentosaceus
939, Lact. plantarum 1354, 18]35l E coli 108
of Mg FFEAY B4 2 YHEAEZN A
o5 Yl gL AP

®»

4. gief2|ale| o|slsts £4

Add 4 AFERE Yud FFEA o)
& o2 824 A, FA, pH 2 78
Aol g utelg ol dHHL zAVH
A3}E Table 20] HA]E} .

Lact. salivarius JWS 58, Ent, Jaecium 833, 1
2|3l Ped. pentosaceus 9399] 7%, proteinase K
el wa} cell-free supernatantso] Q=
540l BEAsE 9rte JAgYgon
(Fig. 1), oA gFEZo] gz me
peptides® o] Fojzl ulegoNQle =95l
o 28\ Lact. plantarum 13549) SFERAL
SRR a 0] o3 oW PP wx)
B ACE Hol, w2 oAl ol9le §7)4
Ee 3 AR 242 239U 74
ATolM A dREY whaoa g4
2 pH 2~10 H9lolA AAsPoy, 478
o A dsiye FFE EE )80 =
FTEE G4 Aolg BJY. E coli WS
1825E U= FFEA 4L do
¢ RFEA AHgsiglon, R )8

)

Fig. 1. Growth inhibition of Listeria monocytogenes by a bacteriocin produced by JWS 58(A)
and JWS 833(B) using the spot-on-lawn method

1, cell-free supernatant(CFS); 2, catalase-treated CFS; 3, proteinase K-treated CFS

-6 -
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Table 2. Effects of enzymes, organic solvents, pH, and heat treatment on the activity of the
cell-free supernatants produced from selected strains

Relative antimicrobial activity (%)

Treatment Lact. salivarius  Ent. faecium  Ped. pentosaceus E coli
JWS 58 JWS 833 JWS 939 JWS 108
proteinase K 0 0 0 50
protease 0 100 50 50
pepsin 0 50 50 50
Enzymes trypsin 0 - 100 100 50
a-amylase 100 100 100 50
B-amylase 100 100 100 50
catalase 100 100 100 100
60T, 30 min 100 100 100 0
Heating 95T, 30 min 100 100 100 0
121C, 15 min 100 6.3 0 0
2.0 100 50 100 0
3.0 100 100 100 0
4.0 100 100 100 100
5.0 100 100 100 100
pH 6.0 100 100 100 100
7.0 100 100 100 100
8.0 100 100 50 50
9.0 100 100 50 50
10.0 100 50 0 0
ethanol 50 100 50 0
methanol 50 100 50 0
chloroform 0 3.1 100 3.1
Organic acetone 50 100 100 0
acids acetonitrile 50 100 100 0
hexane 50 100 100 0
ethyl acetate 50 100 100 0
acetate 100 100 100 50
o) Aol s FHEHE FHsTh o] A Folx %7] HAFEEY 50% o4
& AEES FASReU, YA AudF
5. LA £& pH 25015104 FAA AFEs7) A%

3t pH 20004 A9 LA Fe Ao
Lact. salivarius JWS 58% pH 2.5914] 2417 2 YENTH(Fig. 2).

- 7] -
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10 ——JWS 58
—A—JWS 833
—¥— JWS 939
8 —o— JWS 1354
—e—JWS 108
=
5 6
[T
Q
P 4
-1
2
O i 1 n 3}
7.0 3.0 2.5 2.3 2.0

pH
Fig. 2. Acid tolerance of the isolated strains

in sodium phosphate buffer at various
pHs for 2 hr.

6. LE&ELA

HEHoxgal)E 2zt 0.05%, 0.1%, 0.3%,
0.5% (wivy¥ H7}ek MRS F& BHI 3Hdujx)
oA WEFAAE 48 4N Ay, Mug
F EF 0.5% oxgall 574 olRd oAd
ol AAHoz FFL A= Aoz
UEbthFig. 3).

M.

7.

SEY Z=A

Foh

L3 2% 2 BFFEd 4E 439 E
coli 15 tidt Eulas F4L 2 da),
amylase ¥4Jo] Tl AAEAHT} &4 g
Y ®Edo| protease &4 AL H|EA W
EYHACKTable 3). 53| Ped pentosaceus

&

3>

Lt

%)

o

3
—8—JWS 58 —h—JWS 833
—X*—JWS 939 —o—JWS 1354
—o—JWS 108

6 I 3 ]
0.05 0.10 0.30 0.50

Oxgall Concentration (%)

Fig. 3. Bile acid resistance of the isolated
strains in MRS or BHI agar con-
taining oxgall for 48 hr.

JWS 9399} Lact. plantarum JWS 1354= Abtj
o2 £ amylase 84T cellulase TA g
A& AYL UANCH, E coli IWS 108 47}
A AAGAZAL A, vy G F4L B
et

v. 1 &

FAA dAZAZA 7128 AFAE AL
87] fAstel, 2o 4% ¥ WRozry
41679 WES REsigon, grede
Bdse 3FE HFHoz Awsgo. 7}

8 AdAZ AH¢Hn g maEas
Bacillus, Enterococcus, Lactobacillus, ~ Pedio-
coccus, Streptococcus R yeast Fo] 9lou}

(Anadén &, 2006), AoA] AYL7]EA

Table 3. Comparison of enzyme activities from the isolated strains

Total activity (unit/ml)

Strains

Amylase Cellulase Protease Lipase
Lact. salivarius JWS 58 0.1769 0.0360 0.0379 0.0708
Ent. faecium JWS 833 0.1949 0.0404 0.0281 0.2195
Ped. pentosaceus JWS 939 1.2538 0.2207 0.0275 0.2094
Lact. plantarum JWS 1354 1.7154 0.3262 0.0216 0.0224
E. coli JWS 108 0.0005 0.0004 0.0307 0.0647

-8 -
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ZF rE AFA 2 A ndod, AL
staAtsle £Fo2HE 2 vPES o]
23519 AFAE ARsE Ro] BIFT 20|
t}(Kosin¥} Rakshit, 2006). 7} 74 BTAE
sty st EFH, 74 Ee AdAR
HE] 4714 dEEgoN § FFEAE A
e FAEE 2R dedlin F,
1997; 3#3%, 2002; oJAA 5, 2002; Stem 5,
2006), L ZHE {8 vAEE s A
FAE ANdstaxste A7FAGE AY =8
Aol

Gough 5(2006)2 29 #Zl A& 30970
o] DAEEEZRE SF EIaEL AN
AL 24 E 12F FAHGCI%E
23131.2 1, Poeta 5(2006) 7HFF9 £¥u)
enterococciz ol 30.3%2] FFE0] uHH Al
FAAE B4t Qe RSt LeE
He AL s #5758 BEE 2
3, 229 2% E WP AHde uAET
o diEF 3.1% FE7} dEHEeAE iste
oz A% F Yoy, FHEF AT
g BEse ¥4y, A8ste AATY FF
2 ggol wil gk & Y] WEd 29
WAl A3l vAEFAA weHE A A
AFF vlEg AdSlE 4A ¥& ALR
wodr

PJAEAS PAEtE 135 UAEES AHXE
2o} Aty A 2 16S rDNAS F7]H)
9 ugoz FAHIN AH, Lact salivarius,
Lact. plantarum, Ped. pentosaceus, Ent. faecium
D E coli 5 509 #FLE EFHALH,
7zt #EEE vAE 94 HY 2 Y=
z}z} zpol 7t Ao B3 F tiTable 1). Timmer-
man 5(2004)& 54U &9 ©E WAE EE
e &9 nAYEEE o]Fo7 RIFATAY
Ago] ©d mAEE ojFolx AFART
7}&9] AW A& Fesi, 4FE 2 HA
oA AMEFAI} ANATHL BT E
g, ofg 79 weHeAls st AHESt
W oo TRe gEdds Jehy, deEee

Aol AFZste AR RAE FYLEHN

g oW

Sg997r 9% WA Edn gEA do
(Hanlin %, 1993; Mulet-Powell 5, 1998). w2}
A B a2l AEAE NEstr] fsho,
Arg uAEFAA AE AYA afE B
3 4 e vAE 2 dE g 53
o2 AgRthE WA Aol dd JAE
o] s FAA FFAdol e FAA
HAAZA Y 434 G877 & AR
Z1HEAt. B3] E coli JWS 108 FFE 1
g4 Adol o FFs8HE BAstn Y
7] wjol F3o FHFEA £, H94 AL
of thek FFHY AL FEU1F 2 g8 W
ot 52 AFsld wEHEA Ee AMNAT
E AFAZ AHSF 9 AFolt

Stern 5(2006)& chicken®] HFOZHE 7
g3 gelgEols S SH L2 class lla
Ade e gl eAlg AAStE Lact salivarius
TFE Agsen, 7aF At EAAH
31 & Campylobacter jejuni B 9T-S AHRH
o2 JASUNEE WIAHTE. Lact.  salivarius
JWS 58, Ent faecium 833, 2|3 Ped
pentosaceus 939ZF-E] AAEE W eAE
Listeria®] tjsle] dd58& AY o,
gy & EFs gle Aoz Hol
Class Ila A9 "telgjesloz FHHa gl
on, J&3 wreE Al £/ st A
2bg deE) Al £ - AA 2 A &
59 A¥E AYFolch

7}&9] oA BHAEA 28817 K3
Ae ¢ pHE Z= A& FFsta HolA%
o EnEE FES A WS Ayl
g}, Addbo] ik WA E A3 Lac
salivarius JWS 58%F ooz F2 A4
< Ayeon, 1 ¥ #FE il nAE
9 Wi E vehil oy, EEHL e
A yebgeh o] AL FelA freskA &
& FFEO] 03% 139 FFE TR iR
oA AFstA EIArHKhattab®} Abou-Donia,
1987 =& #AHAAM £ 9, AUFF =
T 71Ee AU 20N FEI FAY
R Aoz wpoddd. J1EE AdAE U4
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(1999)2 Lactobacillus7} 3749 ALEE Fof
FAG 274 amylase BA4o] W =7

7he vk gl 9 AgaE gagae
FE A gorin masq L8 2HE
YdED PAAFE A%Y 5 F3o) g
2%aL 4L =43 A3}, Ped pento-
saceus JWS 939} Lact. plantarum 1354 F3=
M-F %2 amylase 4L Yegon one
Jin 5(1999)9] A7l ALl Yurgo
Fefdl F99e Alas 3= SEALE(AH
)l A8 awds} 2o FEAN ywz
2 olFojx glojN, £L amylase BHE x|
d g M g AL sl g A Aol
AoA Fag A a7 g 4 9o Aol
AR E, 2002).

2 ATE 289 2% 2 WPognE y
Y4 A il gEF5EL AU §AF
@ R E coli ¥FE Adsln A9 om,
FEEAY W2 EAS BA s, Yk
o] ek Uik, WEEAY B Asas
B84 §& zABIgT) olie Antzxy A
E 2% v YAFFEL By u
HEloA 2 YEAz e, ALS 29
of A 7158 AEAEM AGAA B8
E7L vl & Aoz sggr),

iy ofn

koot

of o\

V.2 o

FAA dABAZA J1Eg AFAE A
371 sk, 22le] 4% 2 wWgoazny
41679 WAES Bsqlon, g9
HEZ oS Pt 13378 H2Hozm A
BTt AAFFEL Lacrobacillus salivarius
1%, Lactobacillus plantarum 1%, Pediococcus
pentosaceus 15, Enterococcus 75, 1)1 3%

9 E coli $RH0om, BRYFAE 22

=

& BEXoz Ay @7z S5aFo) g vy
2ol 2 BEAHe =48 ZAMIAT &
AR Lact salivarius JWS 58, Ent. faecium
JWS 833, 18|31 Ped pentosaceus JWS 939+
AFHE Y94 732 48R Listeria mono-
cytogenes®] tsle] 2% FH5EL Yeldo
B, 471 239 cell-free supernatantE fagc B
THES M)A gREo] WyF AAEA &
AT HEEFEQA £ coli JWS 108 71
HEEFA E colis} Staphylococcus  aureus
T e B8R EHe Yy TS
Lact.  salivarius JWS 58FF9} Ent Saecium
IWS 8375 27} Lactobacillus sp. ¥
Enterococcus sp. #3Fo] tjate] ABAYL %)
U AA). Lact salivarius WS 58T
PH 25 &38R A 2412 E3b 50% o] 4
AES 28, pH 2.0 o]stojAl= g A
HEFE] Adaiglnh 2y Augs 25
05% FEFEN FE71%] olny A dgglo]
A4Hog AAsA). Ped pentosaceus JWS
9399} Lact. plantarum JWS 1354 @3 )
o2 %2 amylase®} cellulase &4 g4E
HERAOH, E coli JWS 108 3= W ®
28494 Bk Protease ¥ lipase A €4
2 5TF BF FASHA YERAQ
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