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Isolation of a Bacteriocin Producing Enterococcus faecium
Strain from Kefir

Souk-Jin Seo and Gi-Seong Moon’

Department of Biotechnology, Korea National University of Transportation, Jeungpyeong 27909, Korea

Abstract

A bacteriocin producing lactic acid bacterium was isolated from kefir which is
functional fermented milk. The CJNU 2008 strain was identified as Enterococcus
faecium by 16S rRNA gene sequence analysis and the strain named Z. faecium CJNU
2008. Antibacterial spectrum of Z faecium CJNU 2008 has shown that several strains
including pathogenic bacteria Listeria monocytogenes and Staphylococcus aureus
were inhibited by the cell and culture supernatant. Optimal culture conditions for
production of the bacteriocin from £ faecium CJNU 2008 were MRS broth as a
medium, 30C, and pH 7.0.
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HHe 2] 2 Al(bacteriociny B[ 2]olr} AAksl= Bt BHA(He|D)2H F2 JAF J50t 7
202 77ke- E0 ASS JAHBali er al, 2016). 3], fAkto] AYAksl= Bhee] A1 Qb
AT} E-gAjo] 25to] e Ayt A=Al QltHAlvarez-Sieiro er al, 2016). WolXl(nisin)<
Lactococcus latics TF7}+ AYAFol= BHE| 2] QA1 0 24 HA1E Fei= Adskd x9] Agold, A
AAH o7 MAtHEAZA F-E&E T QItiGharsallaoui er al, 2016). YO 2T FAKFO ZHE]
YAl = w2 QA1 FollA] AMYA A-8/do] 943t ute|2] 2.419] 3] 7Fsdo] & A o= 7|djErh
Anolz §5F F7MA XG4 fefie DEFEN FANES HIESto] AN W 55 5of 23t 23t
HaE Bl YikErKLeite er al, 2015). AmoiAT] f2 B E)= AT7H] B2 A5 Bl
A 71570 ASEeH, e YRR Vs VIR I, B A%, wexd &
A 27], SHAHE AL A AE, I B4 59 7t 9l ACE IEA SitkBourrie e
al, 2016).

mebA 2 Ao 75430l $tt Aol R e el fANRS deE HE2 Al A i
£ Adstgon, Add #59] vheE] oAl ARS QI3t wigrshy B4 TRl
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1. A8 2= 9 Y

Bacillus subtilis SCB, Enterococcus faecium MK3, Esche-
richia coli DH5a, Lactobacillus acidophilus, Lactobacillus
casei CJNU 0588, Lactobacillus reuteri KCTC 3679, Leu-
conostoc mesenteroides CJNU 0147, Listeria monocyto-
genes KCTC 3569, Pediococcus acidilactici K10, Staphy-
lococcus aureus ATCC 14458 50| It 2HEY oIS
A3t AAHF(indicaton)Z AFLEATt. SANET Listeriae
MRS broth(Difco, Sparks, MD, USA)OIA] BiFetHoH, Ba-
cillus®} Staphylococcus= Nutrient broth(Difco)olAl, £ coli
L 1B broth(Difco)ol4 Meelel AMgsIsict.

2. WEIZIQA AA QAT Mt

Avolzaie] Bald SUEFERRE HHIeA M FHE
Adsl7] ol b4 (agar diffusion method)& ©]-85H%]
o, AXFLE . monocytogenes KCTC 3569 #F5 AH&
oFtt. £, MRS soft agarl0.7%(w/v) agarloll Z. monocyto-
genes KCTC 3569 Bi¥d 1%E FAEoto] hta=2] 224
7} B74€ MRS agar IAH}A] flofl Fof 37C)A 12 h vt
At 8 & F2Y FHOoZ A8 AdEHinhibition zone)©]
WERUEA] golsto] Hiee] @41 At 75 sl Tt B
Bl A1 B4t 371 A5 Slol A w529 vl A2 pHE
10 N NaOHE o|&3}9] 7.002 ¥4 & 0.22 pm FARZE
(Millipore, Billerica, MA, USA)Z oJ1}5}9itt. o]& oMIE &
H(Chung er al, 2011)0.2 FEAA oI s=ot0] AAlto] 24
2] Ql= MRS agar IAHRA] 9ol 2 pLE Aot 37CA 12
h ¥ & A5 Asfghe HasigiH.

3. HIE[2|Q41 it M H0f st S

HHE| 2] QA1 AY4ks I oof] Thsto] 16S rRNA F34H &7
MY BA4E 59l 25 582 AAISHITh 16S rRNA #-47F &
71 gL Qyrggst MA S A Macrogen Co., Daejeon, Korea)
£ &0 24s19.0m, F71A L0 thet A B4 n= S
HHEAE(NCBL,  http://www.ncbi.nlm.nih.gov/)9] BLAST
(Basic Local Alignment Search Tool) & 13-& o]&3slo] 4=
oot

" ?&;.}(Emi},; ‘%\

| |
E%mqﬁ;él

Zow, 2471e] AN W F TR OB HLFF
o) vfepelnt $RGA 5L olgolel FREYL S

5. HiEIZ|Q4 At =X X4 AL

A fAktae] w4l A HAHRAS gRlsh| fisto]
HiZ|(MRS, BHI broth), Bi¥=% (25, 30, 37C) 9 %7] pH
(5.0, 6.0, 7.0, 8.0F g2l XA, 3. 6,9, 12, 24 h)o =
ODgoo 2 e 2] 241 E/4(AU/mL)E S75t0] 445 vl s3It
o, A3} Al HiA, B, 27] pH 2= SIgith AU
(arbitrary unit)/mL 3f2 YHS 2814 F45to] LS UERY
= Fdf s)4ulo] 9 ok, 1 mLof| st $4F g2 Hoto]
UERATHRay and Daeschel, 1992).

2m o 18

1. HiEH2|R4! 4t QL M

Anjolol A gt fAt 1127 455 2R L. mono-
cytogenes KCTC 35699 A35-& Adflok= vhd|g] 241 AJakd=
£ SRIgE A3}, 6719 AtolA e o] wEEgleH, o]
S CJNU 2008 w0l &/do] 71 93t A0 & Yeldt. A
(acid)oll gt AsiaItE wiAleH] $fsted CINU 2008 w52 Hi
& FSUES S3HpH 7.0)8 F, oI oMlE FEH(Chung et
al, 2011)2& FEAActo] ARESH 7ol E/do] =Tt
(Fig. 1).

2, HHEH2|QA M MY A0 Chigt S

L. monocytogenes KCTC 3569 w0 tioto] wt&Ado] <=
Sk CJNU 2008 w59] 16S rRNA #7442 47|14 £42 B3t
54 A1}, Enterococcus faecium strain IDCC 2103(Gen-
Bank accession no., EU003447.1) #5¢ 7H =2 A4

(99%)2 UEHe] CINU 2008 #5E £ faecium CJNU 2008

A B

Fig. 1. Antimicrobial activity of CJNU 2008 cell culture (A) and partially
purified bacteriocin concentrate (B) against Listeria monocytogenes.

Curr. Top. Lactic Acid Bac. Probio. 2016;4(2):54-58 | 55



3. 8kd AHER

E. faecium CJNU 2008 w52 vy} HEZGA] dhg|e] 241
E5HS ol&slo] Pt AHEHS ZASIQIH. o v 7
&, L reuteri®} L. casei w55 AUt YA F5of tisfAl
FHE3E vehd v, FEAA v 4] 5599 He, L
acidophilus, Leu. mesenteroides, Lis. monocytogenes, S.
aureus 0] oA P2 dES UeERHITHTable 1). B
I B A e 4] 558 gt AHEF0|A o7t U=
& v Aol EAfsk= Atol] ofgt A axof 7]Qlsk=s AoR
SFEEQIT fARto] AAtehs o] B Al IESA
Altoll gt &/gdo] okt A= d#A rHMolloy er al,
2013; Rodriguez er al., 2002). £3l, . faecium CJNU 2008

7} AAkek= wE | Q410] Lis. monocytogenes®l Hoto] 7t
St g Hol= A0 Hol class 11 g2 Al 25 &
g 7}s4d0] okl IHEtHRodriguez et al, 2002).

4, HiHZ[@4] A EX XA XA

E. faecium CJNU 2008 #39] vtea] oAl JAF & = L% =)
7] Y5l A, Wi E W 27] pHE gElslo] TS
B3}t MRS broth® BHI brothollA] 22 v EH uEs
SroflAE 2 2lo]7t 9192, MRS brothoflAl A#]7|(statio-
nary phase)?] $8%=(0Ds0)7t Bl #A FA=AKFig. 24). T

M= =271
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Fig. 2. Optimal medium for production of the bacteriocin from Entero-
coccus faecium CJNU 2008. A: optical density at 600 nm; B: bacteriocin
activity (AU/mL).

Table 1. Antimicrobial spectrum of £ faecium CJNU 2008 cell culture and partially purified bacteriocin concentrate

Partially purified

Target strain Cell culture bacteriocin concentrate
Bacillus subtilis SCB + -
Enterococcus faecium MK3 + -
Escherichia coli DH5a@ + -
Lactobacillus acidophilus + +
Lactobacillus casei CJNU 0588 -
Lactobacillus reuteri KCTC 3679 -
Leuconostoc mesenteroides CINU 0147 + +
Listeria monocytogenes KCTC 3569 + +
Pediococcus acidilactici K10 + -
Staphylococcus aureus ATCC 14458 + +
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AL S2ff EHH2|QA MAL Enterococcus faecium 3= Mt

w2/39] %-, BHI brothollAl= A5 F2A] R B, MRS
broth®] % 12 hollA 7 =2 +24(1,000 AU/mL)< Y
ERJQIY, 6, 9, 24 h oA 500 AU/mLe] B4< Yebfidct
(Fig. 2B). 2 HiX & A&HE MRS brothE |83t £ fae-
cium CJNU 2008 w2 8|2 Al A4t & 2L SRIet
A3}, 30T} 37CoA 19 E43(2,000 AU/mL)o] TE= L
™, 25C9] ¢ 1,000 AU/mL7IA] E4do] F2=]tHFig. 3B).
A& o] AQow 37 30 » 25T %208 YR £ faecium
CINU 2008 w59 gtee] A1 AJAkS: Ag&ro] gk W
70 g YeERITHFig. 3A). MRS broth® %7] pH(5.0, 6.0, 7.0,
8.0)2 2slo] 30CAA £ faecium CINU 2008 452 i
SPAA ] oAl A H=E solst A3t pH 5.0 AlQlsk
H]gk B4 FARS HYlou, 24 hollA] pH 6.03} 8.02 E4o]
50% #4513 tHFig. 4B). 7] pH7t 37145 w9 Y&
T Z7Foke A B, ols g pHF tides »
27 "ojzle Aof| 7|9sk= Aog FEEQICKFig. 4A).

£ =RollAe v Al A AR B E ujeekEl &
USRSt FF M-S SOl At 9 EAYESHY

L8]

0 3 6 9 12 24
B Time (h)
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Fig. 3. Optimal temperature for production of the bacteriocin from Entero-
coccus faecium CIJNU 2008 in MRS broth. A: optical density at 600 nm;
B: bacteriocin activity (AU/mL).

ODEUO
=

0 3 6 9 12 24
B Time (h)

—4—pH 8.0
1000 —8—pH 7.0

pH 6.0
=i pH 5.0

n ~ &

0 3 6 9 12 24
Time (h)

Fig. 4. Optimal initial pH for production of the bacteriocin from Entero-
coccus faecium CINU 2008 in MRS broth at 30C. A: optical density at
600 nm; B: bacteriocin activity (AU/mL).

7154 HaRE gzl Anoj25E e Al it fAtE
(CJNU 2008)E A5ttt CJNU 2008 5= 16S rRNA #-4
A A7I1NLE B4E B9l Enterococcus faeciumOE 7 E]0]
E. faecium CJNU 2008% BH5Ith. £ faecium CJNU 2008
+59 vl 9 BEAA 55K [isteria monocytogenes
S} Staphylococcus aureus®t -2 Q3 Mg 2gsto] 24
#4F=0 ol P28 HEUHISE £ faecium CJNU
2008 w9 dEZ Al AFARE 95k wiYk FARAZ MRS
broth, 30C % pH 7.0°& ZRI=|itt.

=
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