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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.
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Table 1. Antimicrobial spectrum of 13 strains isolated from the intestine of Duck

Selected isolates (JWS)

Indicator organisms

52 58 64 74 101 198 209 833 939 1354 108 177 196
B. cereus KCTC 1012 - - - - - - - - - 4+ - 4+ -
E. coli KCTC 1467 - - - - - - = - - = + - =
Ent. durans KCTC 2190 + - + - 4+ + + 4+ + - - - =
Ent. faecalis KCTC 2011 + + - - - - - 4+ 4+ - - - =
Ent. faecium KCTC 3122 + - - - 4+ + - 4+ + - - - =
Lact. brevis KCTC 3498 - - - - - - - - = - = = =
Lact casei KCTC 3109 - - - - - - - - = - = = =
Lact. fermentum KCTC 3112 - + - - - - - - - = - - =
Lact. plantarum KCTC 3108 - + - - - - - - - = = - -
Lact. sake KCCM 40264 - - + - - - - 4+ - - - - -
Leu. mesenteroides KCTC 3505 + + - - - — — + + — — — -—
Ped. acidilactici KCTC 1626 + - - - 4+ - - 4+ + - - - -
L. monocytogenes KCTC 3%¢9 + + + - - + + + + + — — -
P. aeruginosa KCTC 1750 - - - - - - - - - - - = =
Sal. typhymurium KCTC 255 - - - — — — — — — — — = =
Staph. aureus KCTC 1621 - - - + - - - - - 4+ + 4+ -
Staph. aureus KCTC 1916 - - - - - - - - - 4+ + + +
Staph. intermedius KCTC 3344 - - - - — — — — — + + — —
Strep. mutans KCTC 3300 - 4+ - - - - - - 4+ - - - =
—, no inhibition zone; +, inhibition zone
USA)Z o] &3ke] 37CollA wjgatsict. o, 19 A W 7] w9l e
Wt clear zone& Q?l@&ibﬂ B gFE o
2. 0|¥E 22| ¥ M Ase Ad #F5 12 Adedlt. ojuf A}
&3 A A]Ergif E. coli KCTC 1467,
FTAre el =5 AatElelol A 22]e] Ul Salmonella typhymurium KCTC 2515, Stap-
ARQNE A WA = A= &7 hylococcus  aureus KCTC 1621,  Listeria
F, SA TP oA AT B2 gl A8 monocytogenes  KCTC 3569, ~—L#]al  Lacto-
itk 2% 2 WY 2915 dush th, 19 A bacillus sake KCCM 402642 AH&-3FSit) 4t
ol 8IS 71 sHelol B NS 8 o] AL GFW FEEARI, oA
A% MRS Bz BHI 3 Aol :8las, 37 ©, H0, 5) FlA fab(lactic acid)ol <]t
Col A 5714 02 48Xk M 24 WA FeasE AZS] dstel, 1 A w5
oA A HIFES FAYE 1mle] MRS Sof thdle] <k wHEH spot-on-lawn Eiact
T BHI AAMIX7E @31 eppendorf tubeol  (Mayr %, 1972)% A AJste] 2z} AwtaAS
GEehn, 129 T LT TE, o] WY AN, =, 1 498 2759 WDl
N MRS = BHI mAufAo] HAHste] 1 & YAEESE AL, 045um ZEE Olﬁo}d] Al
A Sk Az ol AAdeo]l HE #3 Uthe, 10N NaOHZE AMg3to] cell-free
¥ BHI EEE MRS soft agar (0.7%)E %713+  supernatant= pH 65 L2 F3AZ T A7)
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AFH 2 gAY mAEEY AS5S
AAst= 54S etk 47 d3E b
Fo g, 59 M, = Lact salivarius
JWS 58, Ent. faecium 833, Ped. pentosaceus
939, Lact. plantarum 1354, 22|32l E. coli 108
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A 4 FFRNE AE B
g o2l a4 A, A, pH 2 F718
Aol g Bt e IS A
A3}E Table 29 FA5FA Tk

Lact. salivarius JWS 58, Ent. faecium 833, ~L
2] 3l Ped. pentosaceus 9392] 7-%-, proteinase K
Aol we} cell-free supernatantsol] A= St
540 E&AstEe] ArtE Ao
(Fig. 1), °olA2 Fg=do]l oz
peptides= o] Fo] 3 BIE 2 2190S T
o} 2y Lact. plantarum 13549] o=
MR gaie] os) ojug JgF=
B Zo=m Hol w4l o]&f9
L+ =482 FAHAT 247
Tl ArtE = dig2e] BhH g Al 24
& pH 2~10 WA HgEl o, f71&
. Ao gisiAe 5 B G718 F
FHZ ZA49 AolsE Btk E. coli JWS

2
vl Wgbet A Agsk o, e 718

SR o ob iR
X e ¥R rr &

(A)

B)

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
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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

607, 30 min 100 100 100 0

Heating 957, 30 min 100 100 100 0
121, 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

mf Aol oM Fddds A

Of

5. L&k

Lact. salivarius JWS 58+ pH 2594 2A]

o] At Folm 7] HIFEES

] 50% ©]*+e]

EL AEES FAEA oY, YA Mg E
52 pH 250180l A A3 A APEE] A7
o] pH 20014 Ao AFEFA GE= Ao

= e tHFig. 2).
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—m—JWS 58
10 —A—JWS 833
—%—JWS 939
8 —e&—JWS 1354
—@—JWS 108
S
5 6
LL
@}
g 4
-
2
O 1 1 1 )
7.0 3.0 25 2.3 2.0

pH

Fig. 2. Acid tolerance of the isolated strains
in sodium phosphate buffer at various
pHs for 2 hr.

6. LI EHEAA

@G5 4Hoxgall)S 2+ 0.05%, 0.1%, 0.3%,
0.5% (Wiv)® #7138k MRS i BHI 3Hduj#)
A WEHFIHE AgS AAGE Ay Mkt

T BT 05% oxgall SE7FA ot Ad
AFQlo] AAH o7 AL FAIE Ao=

e THFig. 3).

amylase &4¢] & a4

w wbdo] protease &4 &4
A tH(Table 3). E3] Ped. pentosaceus

£

-}

LL

®]

(2]

3
—m—JWS 58 —A—JWS 833
—¥—JWS 939 —e—JWS 1354
—e@—JWS 108

6 1 1 ]
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+ AFd)
o7 =L amylase A7} cellulase T4 &
A& AYa YR eH, E. coli IWS 1082 47}
A AAGAHTA A v uke 245 B

ik
VoD E

A AELRA 758 AdAE
a7 gakel, ewle] 2% W wWFozRE
41659 PA=S FEeslon, IdHEES
Artete 1375 HeAow Adedin. 7t
AaA= ARHL =
Bacillus, Enterococcus, Lactobacillus, Pedio-
coccus, Streptococcus 2 yeast w°] Jont
(Anadon 5, 2006), AtAl A7 G

=9
=176

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
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TE wElske W, ARESkE AAREe] TR/ pentosaceus 939=F-E] A4bE = vMEH P QAR
2 gheo| uwhel geba = gly] wjEe]l 7 Listeriaol] thale] e ES Ay glon,
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At HES AREIE 44 &S ZeR  Class lla A9e vrHgl oo R F4Ha gl
sheke e, om, AEe vrHg oY BHS 95k A
FHEAL AAEE 13F AERES AE A" o] B A4 9 Exs =3
moF Asleta 54 2 16S IDNAS G7IH) 5o A3S JdFolrt
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