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Screening and characterization of bacteriocin against food pathogenic bacteria
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ABSTRACT: Objective To screen a kind of bacteriocin against food pathogenic bacteria, and study its stability.
Methods The food pathogenic bacteria Bacillus cereus ATCC 14579, Listeria monocytogenes LM201 and Listeria
monocytogenes LM605 were used as indicators to screen bacteriocin-producing strains by agar diffusion assay. The
bacteriocin was isolated and purified by ion exchange resin method and high performance liquid chromatography.
The stability of the bacteriocin was studied by temperature and pH sensitivity test. Results The strain T023 was
screened as bacteriocin-producing strain from 50 pit mud soil samples, and identified as Bacillus thuringiensis by 16S
rDNA. The minimum inhibitory concentration (MIC) of the bacteriocin against Bacillus cereus ATCC 14579,
Listeria monocytogenes LM201 and Listeria monocytogenes LM605 was 2.35 . 4.69, 9.38 pg/mL, respectively. At the

same time, the bacteriocin had antibacterial activity in the range of pH 6-11, and could withstand high temperature of
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100 °C. Conclusion Antibacterial activity against 3 kinds of food pathogenic bacteria and acid-base tolerance of the

bacteriocin produced by strain T023 are stronger than Nisin A, and the thermal tolerance of the bacteriocin is

essentially comparable to Nisin A, the bacteriocin has great potential as a food preservatives.
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1.1 73
Bacillus cereus ATCC 14579, Listeria Monocytogenes

il

LM201. Listeria Monocytogenes LM605. Bacillus simplex
NBRC 15720(T). Staphylococcus succinus AMG-DI1(T).
Bacillus siamensis KCTC 13613(T). Lysinibacillus fusiformis
NBRC 15717(T) . Pseudomona paralactis WS4992(T) .
Rhodococcus equi NBRC 101255(T) . Brachybacterium
ginsengisoli DCYS80(T) . Glutamicibacter
Rell7(T). Stenotrophomonas Maltophilia MTCC 434(T).
Kocuria rosea DSM 20447(T)} 50 #k43%5 H 25 + 3 G r
T B AT L) 10 25 AT T 240 A AR S22 (R

arilaitensis

1.2 EZRF

54 27F (5-AGAGTTTGATCCTGGCTCAG-3").
1541R (5-AAGGAGGTGATCCAGCCGCA-3") . Tag PCR
Master Mix . proteinase K (20 mg/mL)( FifA4 9 TFEA BRA
Al); JEAE (250 U/mg) . B 22 M §(800~2500 U/mg) ., Bl
BAL R RIEFRHEA R F)); NaOH, HCI(AMHrat, 2y
PG IR WD), RER MR . BRI (L BB R0y
A BN H]); Amberlite XAD7HP B 22 b g (35 & Sigma 24
H]); Nisin A (1000 IU/mg, 1824z sa kA b BHEATBR2A wl)

Luria broth (LB)RIARE = 5L 10 g FRE K. 5 g B
B, 10 g G4k, 1000 mL 7K, 5 pH M 7, 121 °CKH
30 min; IR IAREFRE AN 20 g 55 10 g St I
N LB [BRESFRILFN LB 2 [ PR EE 773k
1.3 FEIE

T100 PCR 1% . PowerPac Basic HLIK{X (35 Bio-Rad 2
A]); RE-52 JEiE 78 KA (L W s A= AN ER ) ), SR M AE
(25 emx3.5 cm, FiEFENGRHECA R F]); K2025 Sl Ak
LA TEZS LS AT BN F]); TC-Cyg (5FE(250 mmx4.6 mm,
5 um, [ Agilent A w]); LGJ-12 FEZS % TIEHLAL AR
HEXPLH AR F]); CX31 Y BAEE(H A Olympus 24 H));
HD-4 AZFREE (IR P /AT T A BR 2 Fl) o
1.4 75 %
141 F@@Zx@Akeihid

BT BRI T4 5 mL K& LB AR IR 3L
JNBEEEIR AR, 220 r/min 30 °CHRHEEFE 2658 ¥ (optical density,
OD)YE M 0.5 247, 518 1%3R T2E47 100 mL LB #iiAs: 77
b 220 v/min 30 °CIR@H5FE, 4 3 h 78 600 nm &
R HIGME, TRIETEC 1 mL F 12000 r/min #.0> 5 min,
FE® AT HILL B. cereus ATCC 14579, L. monocytogenes
LM201 L. monocytogenes LM605 8 /R1dE, KIS #
DTG N o F3Ah, K S TR B K L
S5REEANEEEAN . 5 HEAM . proteinase K Z4J5
RN 1 mg/mL)SARBURE, 37 °C/KIE 3 h /A HAm
BT, O e A0 R AR
1.42 APEF AN

TR WL, R 1% TR HIE 45 °C
LA LB EE RS, IRARE AR E, FHTL
R 6 mm MFTFLERFERE SR AL R IHATSL, BALHIA 50 uL
FEINRE SLVA TR, BT 4 °CUKAE 2 h )&, 30 °CIHIRKEFE 12 h,
T 3 L% 45 5 5 2 1T 5 TR B4 B P 0 D A TG R T
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T 20 A TR R B AR R/ NI BTG RN o e /NIRRT
J& (minimum inhibitory concentration, MIC)xE S A REWL 7E 15
IR BRI ] 5400 TR P ) 4 O R I e/ N
143 HBHREER

TH DNA FIHEEUR 168 rRNA KE[H f 16 i e S ik
VTG D5 PR AT o B R % 1 A ) TR B W,
W 790 5 2 [ F 5 AR W04 R A5 B Pt (National Center of
Biotechnology Information, NCBI) £t g 147 L Xk, [F] e 4%
BRI TR E
144 mEAF M B AL

H4 500 mL &G 4P R R BE FIR A S T3S m g
S5t S BIAREAEK . 30%BE R pH 2 1) 80% £ B VE
JBE, VRN 2 A% R A R I AAE S K 600 nm R AG N, 0
BTG, WIS TR TE 42 °C N Glieit 78 kAL
WEATHAE, VeGR40 VR B0 T RS A T 2 MR o F
il ECH A | mg/mL ¥R, SRIG 4 TC-Cys BIEH 28 .
T B AT AR AR FI 2N, L 20%~80%H 2
KV RO EE VR, % 1 mL/min, KUK 254 nm, ¥
JRETE] 30 min, FER% 1 min YRER I H RO A A PR T 1,
Z R TE LA A I AT VR T

2 HRE5HR

21 MEEZTEENFERLEE
L B. cereus ATCC 14579 58, ks 12 bk HAT

TR S PS4 B Rk, L L. monocytogenes LM201 F1 L.
monocytogenes LM605 AF87R i —2 X% 12 #Rsr Bitkitk
1ok, RS 5 MA MRS R, TRk T023 B
TR 3 A e R o A RS R (B 1A~1C), [RlA,
ZINEYRZIR G E AR B S, ISR, FHZ
RRIT A Y B 2 IR 2B Y B (El 1D). KRR
LB [E{REESR 5 TR TEA KA B e T M AiEs B
HONTR A AT R (B 1E~1F), £ 16S tDNA 41 Hxf it
— L FRINIZ RN 95 2 4 2F A 1 (Bacillus thuringiensis) o

2.2 EFE T023 HKHhZk KT = HE & 517 At E
e

PLEE ST ] A A A7, 600 nm K- ) OD {8 Fn 1 el
BRI FRZE T bR T023 76 LB Wik FRirh 36 h /4
KR BT~ R GG e R Mk, WK 2.

A 2 A K nT B, Bvk T023 76 LB AR5
FH 30 °C 220 t/min JRIFHGFE 6 h FEAFEEN, 21 h J5 kA
FREW. AR RS, ZERAELEKE 15 h
HIHE BORITF U6 77 A R 28, LI T 6 PR B o 15 35 B ] 7
FER IR, 7€ 27 h SR REEEEA RS, B ildE
REFR A 27 h B R BRI T AN TR 2 il — 2B Ak

2.3 EFE T023 FrAEm R B 4L
AN LT DI A B TS e IR v A4 B S
ROV HE R AN 3 B .

T Ar N[FR R ] B35V B. cereus ATCC 14579 (AMEETE1E; B: AN[R] A ] LIS L. monocytogenes LM201 (HIIEEEPE; C: AN[F]
RN FIE WO L. monocytogenes LM605 [YIMEEE1:; D: LK BE FIEIRATR G B AL UG I BEREYE, | R ST AR &R FIEW,
2 RAIRAE ARG P A K 8 BTG B LB B IRE B RSB Fr BRERGIED) T 2RI R A AR, HORAEECh 1000,

1 =& MM T023
Fig.1 Bacillus thuringiensis strain T023
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Fig.2 T023 growth curves and the bacteriocin-produced time curve ‘“_g, i
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Fig.4 Elution curve of bacteriocin by HPLC
R 1 E¥E T023 FHH RS Nisin A FHIEEE
Table 1 Antibacterial activities of the bacteriocin produced by strain T023 and Nisin A
o BBk T023 BT 4T 2 /(ug/mL) Nisin A/(ug/mL)
Ei=N
25 12.5 6.25 3.13 1.56 0.78 200 100 50 25 12.5 6.25
W22 QFHH
B. cereus ATCC 14579 + + + + - - + + + - - -
L. monocytogenes LM201 + + + - B . + + + + - -
L. monocytogenes LM605 + + - - - . + + - - - -
B. simplex NBRC 15720(T) + + + + + + + + + + - -
S. succinus AMG-DI1(T) - - - - - - + + - - - -
B. siamensis KCTC 13613(T) + + + + - - + + + + + -

L. fusiformis NBRC 15717(T) + - - - - - + + + + + +
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FRk T023 FF= 4018 % /(ug/mL) Nisin A/(pug/mL)
EfWANG]
25 12.5 6.25 1.56 0.78 200 100 50 25 12.5 6.25
G. arilaitensis Re117(T) - - - - + + + + + +
R. equi NBRC 101255(T) + + + + - + + + +
B. ginsengisoli DCY80(T) - - - - - -
K. rosea DSM 20447(T) - - - - - -
B2 QR T
P. paralactis WS4992(T) + + + + + + + + +

S. maltophilia MTCC 434(T) - - -

T +2OR WU BB B, -7 AR B B 1

HiE 1 AT, Bk T023 JI7)™ 4 14 3 X B. cereus ATCC
14579 L. monocytogenes LM201 ., L. monocytogenes LM605
B MIC 2514 2.35, 4.69., 9.38 pg/mL, i Nisin A AW A
MIC 433114 37.5.18.75.75 pg/mL, 5 Nisin A A F4%, T023
JE T A pE ZE AT 3 BB S WO B SR AT, X A
NPT TE M E S5 R B R, FRE T023 BTl %S
Nisin A B AR PIETE
2.5 EIPk T023 /= 4HE & S Nisin A IREMELE

P FRE T023 i =4 i & 5 Nisin A B il 5 4MIC (7K
TR, JrBIE 30, 40, 50, 60, 70, 80, 90, 100 °C/K¥%
1 h, LA B. cereus ATCC 14579 M$5 R M E M B T6 M, 45
FUNE 5 iR o

25.0 —=— Nisin A —e— TO23F/ 4 £
25|

20.0
17.5 Mf\*\*\i
15.0

125 | '\i\-/i—-i—lﬂ\'
10.0 |

75

5.0 1 1 1 1 1 1
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B’E/,C
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Fig.5 Curves of antibacterial activity-temperature (n=3)

M 5 AT LA H, T023 Fir=4iE £ 5 Nisin A AT
TP L 1 B I T S R4, 100 °CRY, P Ak T023 ™
YA Z 5 Nisin A YA EIEPEIL L 30 °CHFFEAR T 17.54%
M 15.38%, FWIPIE BB BA7 (% R0 32 1, Y RETT 52
100 °CHYE iR, T UL, TRk T023 T 41 1 % 5 Nisin A X4
i 242

JH 0.1 mol/L NaOH =% HCI J& T 4IFE 5 Nisin A /KR
pHA%IM 2, 3, 4, 5. 6.7, 8.9, 10, 11, 125,37 °C/K
W 1h, SR pH A2 6 MIEMBETETE, 2584018 6 R,

T E42/mm

2001 o TO23FIYIEE —=— Nisin A
175 F

15.0
125
10.0
7.5
5.0
2.5
0.0 ! L 5 & !

P8 B2 /mm

6 IWETETE-pH 36 R M2 (n=3)
Fig.6 Curves of antibacterial activity-pH (n=3)

HE 6 W&, Nisin A ZERRYESRME F(pH<7) LA
UF OB EE, 2% pH= 8 B4 2k Fa0H M, i B4k T023 fir
TR RLE 2<pH< 11 EEIN A 1EPE, pH=7 BHE VR
K, pH=9 B &N pH=7 B[4 96.43%, pH=11 B (3] B 17
P28 pH=7 B 1) 63.10%, FI UL, 5 Nisin A LL#, BEPE T023
ST 24 DR 2 AE B S 44 T A BT A TR E 1

3 HFie5iie

ABFFEIN 50 BESR A 25U A1 0 ZE MR R i ] —
B A 2R 0 05 2 4 2EBRAF IR T023, XK LE LB KR gk
30 °C. 220 r/min ¥537 27 h i AR R TG PR . A 2ROk
U5z, A IRZ AR T ZUR AR MIAFT IR . I8 = 4 2 AT
TR & — P RE A AP AR 11, X R B gl A R S
TEARIEE R ZEIAT ™ . BT = & AT BT R e
YA BRI )z, TRE S AR A T 3R 1 0 2 4 2 AT A
HOEED . LBMANFEE ticin A1, A3 K& A4 3Bk A 55
4 HMFFEE B. thuringiensis BMB3201, MZH 2 M40
% thusin 4> &% H 95 = 4 2 MAFIA B. thuringiensis
BGSC 4BT1",

PR T023 FIr =4 % 5 Nisin A A AN[FEEE, X
M FE B. cereus ATCC 14579, L. monocytogenes
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LM201. L. monocytogenes LM605 BB &4k T Nisin Ao
BN, ZANHZ BRI SZ 100 °CRYEIR BAE 2<pH<11 %
PEREMEEDE, HHPERE S Nisin A A8 24177 T BR B8P g
LT Nisin A, Nisin A 52 FF{ 32 BT 65 B S 45k 2
FhANEZE Z —, A0, Bkk T023 B4l ZAa1E N & s b
JEFNE RS fE

TR 2R T A RIS AT AN R R (1 A ) A
B AR A oA 2 (L 2SR ) I 2s, Hrp IR R &
FOE LB RS, NRANFEE X0 5N, 43510
pediocin PA-1 ZRANEAZE, Hh M4 IKEE 2 By HA B RIVE
M RRANE R . IR R, BB . LR N8
F pediocin PA-1 M4 R, HABREMEMG R IEAR b6 5
B e EIR AN TR R PO AN [ A 40T 22K R HAT R R4
ERFNGTRA LS, BUAMLT SRS T T I N B AT
FEAL, SR, RRE T023 BT 4 A 2 1 2 LR IF 51 . i
BLET AR, R IRATT — 2B 58 )5 ] .
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