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Abstract

Bacteriocin was maximally produced by Pediococcus pentosaceus KC-007 in the late exponential phase in MRS
broth. The activity of bacteriocin was completely inactivated by proteinase K, trypsin, chymotrypsin, pepsin, and
subtilisin A, but not by catalase, lysozyme, lipase, ribonuclease A, and alpha-amylase. Furthermore, its activity was
not affected by pH changes ranging from 2 to 8 and heat treatment at 100°C for 60 min or autoclaving. The activity
of bacteriocin remained after treatment of organic solvents or detergent such as acetone, chloroform, ethanol, hexane,
isopropanol, methanol, SDS, or Tween 20. Therefore, the bacteriocin isolated in this study could be used for a food
preservative due to its growth inhibition against Bacillus cereus, Escherichia coli O157-H7, and Listeria monocyto-

genes.
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o] ®e o] =3I QlthHelander et al, 1997,
Galvez et al., 2007). BtE2] 41 4279 o] e, 4
4 =27, B, Aty B4 Sol wil ks, 2
ZNA Lactococcus lactis subsp. lactis7t 732¥sh= v 2]
24191 nicine 19881 FDAo! 23l GRAS(generally
AFH7FER SRl 40 A7 =l A
2 THFood and Drug Administration, 1988). 3HA,
3} opal gl AFS-EAL = #2] Pediococcus

Z i e LA Z A pediocing AY2FSHCH
1996). Pediocin® HA}gFo] 23, W& o]H
A] e Al
[e]

SRR

recognized as safe)
ARE-E 3L
‘Zl‘ =2 2] AlS
&

(Nes et al,
dhof] EA3l= peptideZA] lanthionineS AU
consensus motifZ24 YGNGVxCE At}
pediocin Listeria <9 =2 345 AU JTHNes
et al., 1996). Pediococcus 4 w57} b3t dHE| 2] 41

¢l Pediocin AcH$} pediocin PA-1 5-°] AAE v} A=d
(Bhunia et al., 1988; Henderson et al., 1992), pediocin
2|E Fof| ERNSI= Listeria monocytogenes2] 52 A3
stedl aHdo® AFEEHI AtH(Pucci et al, 1988;
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Yousef et al., 1991) A Z5= nAEQ] L monocytogenes
A2 S pH HeloA BES 5 7] "ol f7H
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o} A FAIF] A F 2He EAVE He AldoE

#Ael dide]l L dvKFarber & Peterkin, 1991;
Klaenhammer, 1993; Nissen-Meyer & Nes, 1997). L.

monocytogenes= 53] 2o} W o] A3t Al A
listeriosisgl= AW FUA 7=, 6, A &SR} A=
A3 Al listeriosis EAjo] B E7]% 3 tH(McLaughlin,
1987; Centers for Disease Control, 1987). SA|F A £
2] ¥ P acidilactici, P pentosaceus®} P parvulus= 12
e g ealS AAst . BIEg . olFolA P
acidilactici7t A 4Fsh= pediocin AcH (PA-1)2 Ao =2
EJo] 3] w7l Class 1la 2| 2] 9.4l o] th(Bhunia et
al., 1991; Cintas et al., 1995). 38 Pediococcus acidilactici
7F Atste whelE] 418 SHshe AlEQl Alta 23410] F
2ol EA]E o] A= AL 9l Th(Papagianni & Anastasiadou,
2009).

2 AF"X e YHETY Fitskso] e fakt
S E2 3l P pentosaceus KC-007Z 43R oW, o]
o479 FAbda 548 A BF JTh(Choi et al., 2009).
B AFME= P pentosaceus KC-0077}F A2Fsl= |
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P, pentosaceus KC-007°] A2bsl= vhe|g] 2A4le] g4
P pentosaceus KC-0072] v 5oz RE 7] 34
= &3 AxF NES AHEStd A48T Nutrient
agar BIA] $lol AAFFE 1x10" CFU/mLe] H=5& 7}t
Sk nutrient soft agarE overlaydled &% ¥ 217 5mm<]
paper diskE ¥3L P pentosaceus KC-0077} A34tal= e
2241 A|SE 10 uL loadingdtSAtt. ol & AA|HFF9] 4
A&2mollA I A7 wjFeE & Asigke] AARE
Ikt v 24l drie v el A EE 23

s|Aate] ZAlFF2] AS A AGA7= Ho 84
vl SR @9 Fuml) F Ho SAE¢E AU
(arbitrary unitymLE YERR AT

Skt spectrum &

P pentosaceus KC-0077F A 4bah= BHH| 2] QA19] 3+
spectrum=  FAFSHZ] 918t Lactobacillus — acidophilus
KCCM 32820, KCCM 35464,
Lactobacillus casei KCCM 12452, Lactobacillus plantarum
KCCM 11322, Lactobacillus thermophilus KCCM 40430,
Lactococcus  lactis KCCM 40104, Enterococcus  faecium
KCCM 12118, Streptococcus thermophilus KCCM 40430 &

o] HAabtF9} Bacillus cereus KCCM 40935, Escherichia
coli OI157-H7, Listeria monocytogenes KCCM 40307,

Pseudomonas  aeruginosa  KCCM 11803,  Salmonella
Typhimurium KCCM 11862, Serratia marcescens KCCM
11809, Vibrio parahaemolyticus KCCM 11965 52 A 5%
5l U@ PR Sst

Lactobacillus  brevis

Listeria monocytogenesdi| LSt BiE||2|2A12] S &R

P pentosaceus KC-007¢] AAtst= w2 2419 L
monocytogenes®l et &3S S| flste]
W3St L. monocytogenes®] F8] ¥ S 100 mLe] nutrient
brotholl 1%(v/v) HE3F F 37°ColA st v
5217171 FRA = 7] 2291 wiF 4 A7k w2 A
ARE ImL FH7HE F 2 A 7bvto} wjole] F3 =5
600 nmol|l A S ste] BS5=4E 28kt

L

P. pentosaceus KC-0077 | MASH= BIE|2| 2412 Q1A

2> e

3ttt pHell tgh Bhe 2] 2.4l19] P& v g 2.4
B £9¢ pHE 1IN NaOH T=& N HCIE o] &
pH 2-128 243 F 37°CollA 3A17F BA g v pHE
7008 oA HAg § AEshs vtElE] el 9rtR g
latsinh 2=l thek M8/8-S AN flske] v e
o £ 7002 A3 T 40, 60, 80, 100°CellA]
Ztzt 6027k, 2R]al 121°Coll A 1587 A2 g § g8t
= 19] 7H5 S8t 7hrasl adel gk
Q42 o-amylase, catalase, lipase, lysozyme, ribonuclease
A, proteinase K, trypsin, chymotrypsin, pepsin, subtilisin A
£ HF 57 I mgmL7t HE5 2] 04 A5 H7t
g o 37°CollA 3 AIZE HEEAIZ] - w2 Q419 o7t
£ SAste] stk fr18mel tiE kP
acetone, chloroform, ethanol, hexane, isopropanol, methanol
= W2 Al g w7F EFate] 37°ColA 1 AR
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ok AE A B P EDTA, SDS, Tween X-
100, Tween 20, ureas HF T=7F 1%7F I =5 H7lst
F 37°CellA 3AIZE WHEAIZL $ vhE|E] 24le] o7tE &3
ste] Ittt 7] A olA vtElE] ele] 97 S-S
st AXFFE= Listeria monocytogenes KCCM 40307

£ AHgskaith.
1 nE

M=0|| [E HEHZ[2412] it
P. pentosaceus KC-007¢] AJ7gol w2 Hle|2] 2419
b FEE 2ARsb] flsted MRS iAo sk Hl
P pentosaceus KC-0072] FHIFAS 1%(viv) HESH
37°COllA wl FapaA] v FAI k] whE S} w2 A
A4S =A3IAT o A3 Fig. 13 2] P pentosaceus
KC-007-2 wiF 6 A1kl ths5-2717F 7HA | E e 28 A
Zrol] A=) 710l et W g 24l digE2 717t i
Al FA ALtE] 7] Al AFste] tESAl 7] SRk uiF
20 AlZkoll HUlAAH600 AU/MLYS YERH O 1 o] %
e YAt AAHFS RAFUTE P pentosaceus KC-007
ZHE g g eale] ALk Mxe] APl dXFoR
o e B A2 R 2 Ao AHEE HH e

2 NBE Az FalAE 24 A7 ke vkl e ol
gkt

P pentosaceus KC-0070| AMASH= HIE|2|2419] Ht
spectrum

P pentosaceus KC-007¢] A4t3l= HHH| 2] Q419 ah+F
spectrume FAFSH] 918l ikt B A5 vAE § F 15
T FFHTE o83t At BAL GRS A, Table |
3} 7o) P aeruginosa KCCM 11803, S. Typhimurium KCCM

5 —
-4 600
4
3
T £
> 2
o 3 N
3 1 400 X
Q =
e g
c 2 g
3 3
o 1200 5
= o
3! i

40

Culture time (hr)

Fig. 1. Growth curve of P pentosaceus KC-007 and its
bacteriocin activity against Listeria monocytogenes KCCM
40307.

Table 1. Antimicrobial spectrum of bacteriocin produced by P
pentosaceus KC-007.

Antimicrobial

Strain activity

Lactobacillus acidophilus KCCM 32820
Lactobacillus brevis KCCM 35464
Lactobacillus casei KCCM 12452
Lactobacillus plantarum KCCM 11322
Lactobacillus thermophilus KCCM 40430
Lactococcus lactis KCCM 40104
Enterococcus faecium KCCM 12118
Streptococcus thermophilus KCCM 40430
Bacillus cereus KCCM 40935
Escherichia coli O157-H7

Listeria monocytogenes KCCM 40307
Pseudomonas aeruginosa KCCM 11803
Salmonella Typhimurium KCCM 11862
Serratia marcescens KCCM 11809

Vibrio parahaemolyticus KCCM 11965 -

T S T e S

11862, S. marcescens KCCM 11809, V. parahaemolyticus
KCCM 119655 A9|gt m =l thete] 84S vet
Wtk 248 BE fakerdl tiske] S veR)
o™ 53| Bacillus cereus, Escherichia coli O157-H7,
Listeria monocytogenes 52| 2 %% w5l tfste] 7Fgh
A8 S AYIL o] T AFAHANA A HFERE
AZA e = AS ACE Alsd

=

Listeria monocytogenest| ISt BIEH|2|2412] & 51

P pentosaceus KC-007¢] A2tst= Hhe|2] 2419 L
monocytogenes®| N FH IS FASH7] $5t L
monocytogenes KCCM 403075 Wl FstAA tl521 77}
NATE 7] AR vl 4 Ak O] BHe|2] 4l AIRE 1%
A7rek & ASEE AFEAT. 1 2 Fig. 200 VR
uio} zho] mlE|E] 0A4lS H7FSHA] 2 AR Q] A foll=
HiF 6 AIZHEE i S2717F AR § A &H 0 R A
Fo] s o] ujF 12 A7kl A 2,640 FE =5 LERS
ot whdof] W g eAlS H7bgh ARl ASe] A
Y= A] gkol vE|E]| 410l S8 O =2 L. monocytogenes
o &g AAleh= AS Felstith

HiH|2| 2412 oFY Y

P pentosaceus KC-007°] A4tsl= vHe| 2] 2419] pH, &
T, 718, 7R s, AHEAdAdl e kA S
A% A3E Table 291 YEhATE pH 2-894 =
bacteriocin E4J0] AAER] 23 100% A8 pH
10914 E 66%, pH 12914 37%% 7244331tk Liu and
Hansen(1990)= dtH|2] 24l &9 pH7} %8 4%

hydroxides ions, deprotonated amines % deprotonated
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Fig. 2. Effect of bacteriocin produced from P pentosaceus KC-
007 on the Listeria monocytogenes KCCM 40307. Control (empty
triangles) and treated cells (black squares) with crude
bacteriocin.

2213} vhg-ato] wleE] .419] 3
2} 22 WA oER FAL AT B E
t}. Choi et al.(2004)°] ¥.313F L. Lactis YH-107} A 2ka}
£ dElgeae] A$ pH 2.0-11.07H] §& H oAM=
oHgsitta RSk WA L lactis WNC 2071 A3 A+s}
= " 2419 A9 pH 2.0-7.07HA= P38k o pH
8.0-10.0914 = HHEIZ]| 241 EAdo] Eokysly Hyd )

A TH(Noonpakdee et al., 2003). ¥ oA A-8-¥ Bl
g oAle te v oAl s Hl?sH pH ¢Fg/do] -3k
Ao g 1= et

Aol e vt 1o S AR A 40,

hydroxy groupE°] BH| 2] 2

K

60, 80, 100°ColA] 2}z 6047+ A 2lstde A BE =7
ol A vlel|g] 9.419] Edo] AAER] G A FAH
Fom 121°ColA 1587F autoclave X 2ol A= &4
o] 7”\5111 L%-T’— S sHA ‘ITX]Q‘H gyl mlf- =&
«] bacterlocm%—f’t %ﬂﬂloﬂ EHOHH =L oPgAEe Hole

Ao g A UL, 121°CoA 1587 Aglol= HA sttt
= HIiE°] ti(Kawai et al., 1994). Noonpakdee 5©| 1
3LZ L lactis WNC 20 57} AAkste vtee] o4l 7
T, 121°C, 152 & AgAel= 2 Fardgol Hgsisint
3 B E O v (Noonpakdee et al., 2003), L. Lactis YH-10
7t Aksk= vElE] 2419 A9 100°C, 60iE7F & A 2]A
oF 50%2] S UERATEAL B8 TH(Choi et al,
2004).

' Ao e dE el MYAES AT A

AE7FFESN G4 o-amylase®} catalase, lipase, A<t Al

¥ 9] N-acetylglucosamine®} N-acetylnuramic acid®] N-
glycosidic 25 E3llsl= 842 lysozyme, RNA 7}
& @421 Ribonuclease A% 23X = vE|E]| 24l EAo]
AR 33 PGSl A E Ao T Theitel &

Table 2. Antimicrobial activity of bacteriocin produced by P
pentosaceus KC-007 after incubation in different conditions.

Treatment Baf:tfariocin
activity (%)
pH (at 37°C, 3 hr) 2 100
4 100
6 100
8 100
10 66
12 37
Temperature 40°C, 60 min 100
60°C, 60 min 100
80°C, 60 min 100
100°C, 60 min 100
121°C, 15 min 100
Enzyme (1 mg/mL) o-Amylase 100
Catalase 100
Lipase 100
Lysozyme 100
Ribonuclease A 100
Proteinase K 0
Trypsin 0
Chymotrypsin 0
Pepsin 0
Subtilisin A 0
Organic solvent (50%, v/v) Acetone 100
Chloroform 100
Ethanol 100
Hexane 100
Isopropanol 100
Methanol 100
Detergent (1%) EDTA 100
SDS 100
Tween X-100 100
Tween 20 100
Urea 100

Activity was expressed in percentage values (%) compared with control.

4:Ql proteinase K, trypsin, chymotrypsin, pepsin, subtilisin
Adll oA = v 2] @4 FAfo] hs] A ERl o, of
AHEA 2 g 04l TS BRI 4 AT
2 Aol AREE BHE g A1) F P T Tl d T
el gl tigh g2 class 11 bacteriocin®] %13 21
£ o] th(Klaenhammer, 1993). Elegado et al.(1997)2
HPLCOl ol8l BAI| P acidilactici ML Z5-E A€
pediocin pH 2-12, 121°Col|A] 1583} 22 gk X2
of theiXE H8 etk Bagk vp T} Lactococcus sp.
J-1057}F AAikete vhe|g] 04le] 7ol vl d 7
" FoA pepsindl] SJBAITE o] AdETAL S}
GO (Kwark et al, 1999), L. lactis WNC 20°] AJ2tsle
ulE] 2] 2412 papain, pepsin, trypsin, lipase, o-amylase®]l
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F2| 9t proteinase K, o-
chymotrypsin®l] ]34 a#&do] 4 ‘%Eb_ AERevkc KAt
(Noonpakdee et al, 2003). 3+H ¥
amylase A 2]ol| ]3] &/o Qi Hol &
F3HE o] HElg Al £4F o= siAY E43=
#3k Ao FAoH

ghe 2] eAldl #HF F=7F 50%(vv)7E H =S
28RS 7 9ol =acetone, chloroform, ethanol, haxane,
isopropanol, methanol & AMHE-E EE f7]8vol dlsle]
gt IS FATFEN 718l thete] w2 A
< 7HA AeS IS vhE g eale] of g 71| A
HEGAE 1% AEdS Aoz we ol &4go]
A FAIES & T AATH
2 Ao A st vle} o] P pentosaceus KC-007°]
Ak

=

SJalre FRBgel JIe X
o

ﬂ?l
F
_O‘L
ﬁ
o]
2
r{r 2

>

#7718 E

Arkals wEE Al W R sl om, i ele
pH P83t =& & A, fr7]18wh et 741 LAl o
T 5 S AU 7] el AF Tk Aol
wob AFe 7hgAy 9 HE Tl AF lﬂd—%ﬂiHJ ]
77 & Ao R AdE

Pediococcus pentosaceus KC-0077} AJ4+sl= dHe2] 241
2 MRS #iA A i F217] D7)el] HiR k= o] Al
X 92 B EAY gEH g g4
trypsin, chymotrypsin, pepsin, subtilisin A &< ©9&d 714
Bl g 23] ¢bAs] A E UL, catalase, lysozyme,
lipase, ribonuclease A, o-amylase®] 2J3jA= A3 = #] &
3L QPEsHAl FA = ATt BHe| 2] 41 pH 27-H 87FA] W
oA ZAdo] sl A=A H, 100°CoAl A 60:27F B
+ autoclave A 2]ol] oJaiA = o] A= ATt vhEE] 2.4
24 acetone, chloroform, ethanol, hexane, isopropanol,
methanol 52| 718y SDS, Tween 20 52 AlHEJA|
o] Zpgoll PSS WA Ittt B AFlA ARE-gE v
2] QA& Bacillus cereus, Escherichia coli 0157-H7,
Listeria monocytogenes®t 732 2 Z5 Ao gt =2
P E AU 0B8R AFE HEAZA 9 o]& o]
=& o ddH.

proteinase K,

HAtel 2

w AP

= 20133 % 7RddIst . WA n] 2 Qb)) 9
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