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Simple and Rapid Extraction of a Bacteriocin Produced by
Streptococcus parauberis 749 from Fermented Cultures
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A novel bacteriocin produced by Streptococcus parauberis 749 strain was characterized and efficiently
extracted from fermented cultures by use of aqueous two-phase systems. The nisin-like bacteriocin,
which was active even after a heat treatment at 121°C for 15 min and in the broad pH range from
2 to 12, showed inhibition of bacterial growth of Micrococcus luteus, Lactobacillus spp., Lactobacillus

fermentum, Enterococcus faecium, Listereia monocytogenes, and Pseudomonas fluorescens.

Optimal

conditions of PEG 600/Na,SOs aqueous two-phase systems for the simple and rapid extraction of a
novel bacteriocin were determined to be PEG 600 15%, NaSO4s 30%, and NaCl 8%, where the

bacteriocin was concentrated in PEG layer.
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Table 1. Antibacterial activity of bacteriocin produced by S.
parauberis 749

KCTC No. Strain Activity
13588 Bacillus amyloliquefaciens -
1666 Bacillus subtilis -
3520 Brochothrix campestris -
13225 Enterococcus faecium +
1682 Escherichia coli -
3112 Lactobacillus fermentum ++
1120 Lactobacillus sp. +
13064 Listereia monocytogenes +
5343 Propionibacterium thoenii -
12028 Pseudomonas fluorescens +
1925 Salmonella enterica subsp. enterica -

Diameter of clear zone by growth inhibition (paper disc diameter=8
mm):
++, >12 mm; +, >9 mm; -, no activity

£ dA7es Tl FAPoA FAAE dAE] 9 Az
bacteriocin®] NS 9l5ted G| WX g Strepro-
coccus parauberis Z49 157} AY4VSh= bacteriocin®] 2|3}
ARl EAT gAde] ME ZASIaL, PEGsalt 4 ©]
AE &85t dan|dAol Q= bacteriocing JHHSHA F
Z317] 93 FAxAE AR

Bacteriocin A4 #F= A9 WAl Je dFE MRS
(Difco) HIAE ARE-3te] ol oFst oy Z42ke] 249 3
TS Akt AHsIHTE 72 F2YE MRS A8 Ao
AEstaL, 28°CollA] 24A17F st o wigdS 4lEE
(20,000%g) 2 3|53t A5 H2] UX-E membrane filter (0.2 pm
pore size, Millipore, USA)Z A3tk Alwdt 452100
u)2 AAITFFS Micrococcus luteusS =23t agar plate 9]
o 7ol 8 mm<] paper discoll HE3IaL 28°CollA] 244]7F
Hj ket T2, paper disc FHo| FrE3ko] AAEE WS 7
T2 3t FgHAdEe] st g A

ujkAo] Ql= bacteriocin®] 242 international activity
units (IU) = FA|EF 4189 nisin (Sigma Chemical Co., 10°
IU/g) 20 mgS SF5 20 moll 83l8tdA] 1000, 500, 250,
125, 62.5 IU/ml &-H0] HEZ 3|A5t ZFFHS THE0IA4]
FA3ATE EFF4L paper discoll 23 sl WAHS R
(cm®), nisin®] FEE C (IU/ml)2t & o) R=a+b*log C] F
215 ARESE 2 log C9F RY A& A9 A7 A
AtHa=-4.3643, b=3.762, r'=0.9945).

o5 A8shaA dAdEe] 7P 43 Y 168
rRNA 971X¥€S #5=3e] v=e] NCBI (The National Center

for Biotechnology Information) AFO]Eo|A] blast search
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) S 3+ A3} Streptococcus
parauberis Q71BI} AX|sle] TF ©|F2 Streptococcus
parauberis ZA9E HE3ATk
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0.05).
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£ Gobr7] St KCTCOAM 11529 P& #5585 U5t
of ZARSITHTable 1). &2 wi¢S 918t Brochothrix

campestris, Escherichia coli, Salmonella enterica subsp.

enterica, Propionibacterium thoenii, Bacillus amylolique-
faciens, Pseudomonas fluorescens, Bacillus subtilis<= nutrient
(Difco) WIRIS AME3IR AL, Enterococcus faecium, Lactobacillus
spp., Lactobacillus fermentum+~ MRS (Difco) RS ARE-S}
a1, Listereia monocytogenesi= BHI (Difco) HIXZ ARE-313ITh
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Gl Fl-S membrane filter (0.2 pum, Millipore, USA)Z A|7
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= AZ3 U, S. parauberis Z497} 223 bacteriocin £
I EF8FATE aadkS- S proteinase K= 45°C, T2 a4
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Table 2. Effect of various enzymes on the antibacterial activity of bacteriocins produced by S. parauberis Z49 and L. lactis KCTC2013

Bacteriocin activity (IU/ml)

Catalase Carboxylase a-Amylase Lysozyme Proteinase K
S. parauberis 749 52+3 46=+2 33+2 33+2 ND
L. lactis KCTC2013 55+3 43+2 33x2 35%2 ND

Data indicate means of three independent tests with their standard errors. ND, Not Detected.
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Table 3. Effect of temperature and pH on the antibacterial activities of bacteriocin produced by S. parauberis Z49 and nisin produced

by L. lactis KCTC2013, respectively
(A) Thermal stability

Activity (IU/ml) at 100°C

Activity at 121°C

Bacterioci :
acterioein 0 min 10 min 20 min 30 min 60 min for 15 min
S. parauberis 749 75%2 692 582 58+2 58+2 40x2
L. lactis KCTC2013 722 692 692 58+2 58+2 40£2
Data indicate means of three independent tests with their standard errors
(B) pH stability
Activity (I 1
Bacteriocin ctivity (IU/ml)
pH 2 pH 4 pH 6 pH 8 pH 10 pH 12
S. parauberis 749 79+3 822 88+2 89+3 88+2 89+3
L. lactis KCTC2013 82+2 89+3 89+3 82+3 89+3 89+3

Data indicate means of three independent tests with their standard errors
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Fig. 1. Results of the agar diffusion assays with S. parauberis Z49
bacteriocin extracted in PEG 600 (top layer)/Na;SO4 (bottom layer)
aqueous two-phase systems, which were made (A) in the absence
of bacterial cells removed by centrifugation and (B) in the presence
of bacterial cells.

ghx] AR eE 98] Bo] AMS-Sh= ammonium sulfate
of ot Hxz A=riEH T ot B ti4l PEG/
Na;SOs 4 oldAlel oJst FE2HS ZARISITH
PEG/Na;SO; 74 oldAIY] Z71%23L Fo)A nisins
22317] 9814 2183 PEG 4000/Na,SO, 4 o)A &
HAzAE A0 sl PEGEES 15% (w/w), NaxSOs BEZ
20% (wiw)Z ALESIATHS). LEnjgH o2 PEG/Na,SOs 5
A OPIAE WEAE ul, vijFA U= S. parauberis 7492
bacteriocine 25 552l PEGHFLOE o]FslNon, ujdE
A 35421 NapSO, &-ell Holie €4142](20,000xg,
302 TAIE AR AAG s oz vHE 5 o)A
o}, FAE AASA 2 wjFA oz vhE A oAl A <]
bacteriocin F& A= FJE W3 =ol7t YAATHFig. 1).
E3lo) o)3hA vjkdol = bacteriocinS A T F&
2 = 7] wWZol(12), S. parauberis 7492] E3H] A (pH
4)& pH 2 ©J3l2 2% TR, PEG/NaSOs T4 o[dA=
bacteriocinS FZE38te] Hgkor} HA] fo|d whgk 2jol7} gl
AHAE HAADN. wEbA] Eart TEE ujddd gle S
parauberis Z499] TAE A AR 2 wjgAS IUE A}
83le] PEGsalt 54 o3l HHxUE AT
PEG/salt 58 oAl= F=3tat ske =29 TRl o
2} PEGY] A1, salt®] TF 2 5% Fo| gl & o3
S F3 k3, 5, 8, 13). NE7HA| PEGsaltE 4 oA AIS
e Wl R ExlEo] =2 PEG 1540 (8), PEG 4000
(5), PEG 20000 (7) &°| A=Ak S. parauberis 7499
bacteriocins FZ317] 913+ HZ9] PEG A4S A
$18t4 PEG 600, PEG 3000, PEG 4000, PEG 60002 A}-8-35}
o] PEG=9l $J= bacteriocin®] A2 43515 ch 2¥ Ay}
PEG #A1Fo| 45 Aol olx] 4 oldAle] S&
= A& dolytod, ¥FAIEQ nisin (Sigma)d S
parauberis 7499 bacteriocin®] FZ& 5 PEGS| EA}&o]
w2 PEG 600914 7FF 93t EEjEAE EAthFig. 2).
PEG 6002 “32(25°C)cllAl Hde]7] wiEedd F=5 15%
(VV)E TR NaxS0,2] HHEEE AN S. parauberis
7499] bacteriocin®] T ZAL Na,SO4 30% (wiw)d = 7}
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Fig. 2. Optimal conditions for bacteriocin extraction with parameters of (A) PEG, (B) Na,SO,, and (C) NaCl in PEG/salt aqueous two-phase
systems. Nisin was a commercial product (Sigma N5764) and Z49 was a bacteriocin produced by S. parauberis Z49 strain. Graph indicates

means of three independent tests with their standard errors.
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) frolgk xtol7t UATHP-value<0.05).
o2 E3oMx wha wjekele] 1= bacteriocine G4 9]

AAR F=37) 98l PEG 4000 15% (w/w)3@ NaSO,
20% (w/w)S AHEEE bl 9lo(s), £ Aol PEG 4000
Al PEG 60022 thA|3kal, Na,SOs F=E5 20%°14 30%
2 9AS 2y deE o] FEFS 30% ol SAANE &
AITHFig. 2).

ol oshd PEG/salt 4 oldAlolA Had =4dR
NaClS #H71shd o] F&go] dsEs av7) I
(8). I EE NaCl 7}l W2 bacteriocin® F=& &a3= 1}
o}l $18ke] PEG 600 15% (v/iv)$} NaxSOs 30% (wjw)2]
Z54 NaCle] HHTEE ZARBINLE PEG $02 F&
= 8. parauberis Z499] bacteriocin TS NaCl F&
7t VTS A UEE O, NaCl 8% (wiw) 13 5%
dlMe o w3l 2Jo)7t glojM(P-value>0.05) HZEre
NaCl 8% (w/w)Z X33 tKFig. 2).

S. parauberis 749 WFaA|IFN (5 L)ol bacteriocin FE=
Q3 HHz712] PEG 600 15% (v/v), NaxSO4 30% (w/w),
NaCl 8% (wjw) =7} H=5 7} A8& Hriste] & 3
T, 2(25°0) A 1AIRE o) AAeA widde] =

e

EGHO% o 53 &
G 3ol e

bacteriocin®] AF&4-21 P
st oluf 33521 PEG
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FEHL v o] pHE ZdsAY, dAEEE TAE Al
Hole 59 Ee34S B ask THERler, T3k ammonium
sulfate 9]} ultramembrane filter' 52 AFE-3FA] Eale vk
Aol )= bacteriocinS 7HHIHA =3k EElshs AL 7}
SotAl WESQITE PEG S22 FZ9 bacteriocin spray-
drying WO 2 AXE 3}AY, chloroform®]Y ethanol5<]
%ﬂﬁﬂﬁi AFZE38A, hydrophobic chromatography©ll <]
2 502 HAE 4 oK, 8, 11).
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