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Purification and characterization of pentocin
against streptococcus suis

WU Peng-peng, LIU Guo-rong, CHANG Xiao-yuan, ZHANG Xiang-mei, LI Ping-lan”
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract  Purification and characterization of an anti- streptococcus suis bacteriocin produced by Lactobacillus
pentosus LPL1-5,isolated from faeces of healthy piglets, were studied. The bacteriocin was purified by 80% ammonium
sulphate precipitation, Sephadex G-10 gel filtration chromatography and SP Sepharose Fast Flow cation exchange
chromatography. And the specific activity of purified bacteriocin reached 1 732. 16 AU/mg and the purity was increased
by 26.37 fold. Tricine- SDS-PAGE of the purified bacteriocin contained only one active protein band between 3.3 and
5. 8 ku. Purified bacteriocin was heat resistant, active at pH values between 2.0 — 8. 0 and inactivated by pepsin,
trypsin,neutro-proteinase and proteinase K. It also could easily be dissolved in different media and its isoelectric point
was 8.7. In addition, the bacteriocin had a broad inhibitory spectrum. It not only had a strong antimicrobial effect on
gram-positive, such as streptococcus suis, Listeria monocytogenes , Staphylococcus aereu and etc, but also could
inhibited several gram-negative bacteria,such as Escherichia coli , Pseudomonas spp and etc. These results indicated
that the bacteriocin has a potential application as food additives and bio-preservatives in food industry.
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DU A 2 40 T 2R 0 Tl A AR 7 R 4 bR 2 2 2%
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D 5 B k. g0 R 7 A W O FL AT
LPL1-5, 4355 [ fé BE A Wi 0547 58 25 60 40 Bl R T
PRGN 4 7R B L FEEEER T 560, 1 [ b [ R A W
PR DR A L 0 (CVCO)

2) FEAF . Nisin(10°TU/g) , WilLAR S £ W)
TARA BR 2 A 5 4 5RO BE R AR (Sephadex) G-10,
BH & T # i SP Sepharose FF,#)lg § Pharmacia 2%
F) P TR F SO 445 Bt e L Tricine, SDS, ik
AXT 4> F B B A bR o O e L B
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2) 2R e BE I A2 IR . AN O L
F LN G BRI Ao (o B 5 AG I 48 1k 3t
PR R
1.2.2 X#ENLAHBE LPLI-S 9L A Ao F

Ji % #gm) et

D il & AW FIE W, B RS R 20O 0 s L
FFE LPL1-5,4% 1. 0X 10° CFU/mL 145 #h & A
i pH 6.5 9 MRS & 1A 55 95 5, 34 °C i & K ¥
32 h, X% 8 000 r/min B> 10 min, U4 &K
THU

2) B PR L UTVE WA o 1) & T 10 W vh G2 45 8
ZE IR o Y B R R oK, AR R 8006, LR A8 i
FE1h BT 4 CukHhHE 12 h, 10 000 r/min,
4 CARIRE 0 10 min, $UTTE R T RAARF 1/10 1
AR Eh 2% b (pH 6. 5) SR J5 2T 3 500 u AYE
Bras Xt 258 7 K B M B L, I BaCl, R 5 A6 25
B K SO A H A T0TE H 2053 B o8 5.
BTG AR FH IR 2 1 20 000 #k 45 %5 385 A7 A 1
LT 4 CUKFR T RER .

DB ENT. F*H Sephadex G-10, A 0. 02
mol/L BfiR £k 22 vp i (pH 6. 5) Jy MW, 0. 5 mL/
min Ji .0, 5 mL b AR FEAT VR .

O B E T IR ZE . R A BB F g SP
Sepharose FF 25 mL, ff] 0. 02 mol/L,pH 6. 5 #fig
R oA EHTAE L DL 1.5 mL/min (3R .1 mL
0 FREHE, & 0.1~0. 5 mol/L NaCl [y 8 ik £ 28 uj
W AT 6 VR

5) A0 X 4 F i & A9 E . SR A Tricine-SDS-
PAGE £l S # FLAT I 2 LPL1-5 A XS4 F it 2 K&
ZERE . MUK R R T KR 4K BRI 1 b, 5
TR R BOR RUK E T S BB Y TSYEDB
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AR 1.5 mL s DU XZE 7K [R] be A 8 %) 48 7 28 W
RXFHRL37 ‘CHLE 4 h, 9 pH [\l 2 4 (6. 5~
7.5 I LA B TG TR 5T

TR . N Al 2R 2l Ak 4 B 0. 6 mL
F/NELE KB AL EE 60 °C 15 min, 60 °C 30
min.80 C 15 min.80 °C 30 min.100 C 15 min.100
°C 30 min,121 °C 20 min, LA $k0 B 4 KE 5 K %
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Fig. 1 Purification of pentocin LPL1-5 by gel filtration chromatography and cation-exchange chromatography
F1 KEIFEER LPLIS AR R
Table 1 Purification of pentocin LPL1-5
FE i WHR/mL  SEHE/mg  EIEJ/AU WG/ (AU/mg)  4lifbffg Il g/ %
R R T L W 300 2 653 167 881. 84 63. 28 1. 00 100
it PR e UL T 10 527. 80 119 145.57 225. 74 3.56 70. 97
e AL JE M 10 42.40 49 833. 56 1175.32 18.57 29.68
PR 54 2 A 10 21.50 37 241, 44 1732.16 27.37 22.18

Tricine-SDS-PAGE H, 3k &/~ £ 3 300~5 800
uWTERNAEE 1 RE AR (E 2)., MR BRBUK

P UK BRI B B T 8 3R WD % AR A X A R T
CVCC 560 H A 35 09 1l /5 1 A1 E o 44
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Fig. 2 Tricine-SDS-PAGE of purified pentocin LPL1-5
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Fig. 3 Effect of pH on pentocin LPL 1-5
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Table 2 Effect of various enzymes on pentocin LPL1-5

R ik pH R ER/ mm BRI
HE A 1.5~2.0 0 +
R E Ew  2.0~5.0 13. 46 (+)
AINEFAE  3.0~9.0 12.32 -+
¥ T T 6.0~7.0 17.18 —
o VE A il 6.0~7.0 17. 20 —
[k A 7.8~8.7 0 +
FEHE K 5.0~9.0 0 +
hEE AR 5.5~7.5 0 +
it iR 17. 24

W70 ()7 =70 i R 58 42 2RI VR 43 2R I R 58

ERRA .

2.7 MEE

PBEFLFTF B 2 LPL1-5 X3l 56 B FH 0 2 AR Bk
P4 RIS 1 MR L A BRI 4 R K
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T BEFLAT R 1Rk R T B LA TR L L AR DR I BR T L R
1R A SR A0 T X AS TR R B 0% 30 kPR s b 1 Ak g
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ER(GGR 3), T LA H. S 2L A e &
LPL1-5 ELA %5 58 i 40 0 3 Bl G X 52 3 19 4 i Bk
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A B T 45 2 TG B P T 3R 00 0 RO M T
7z TR i 7 A R A
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Table 3 Antimicrobial spectrum of pentocin LPLI1-5
HRE E{NERAR é xk W R E{NESRER ¢ X W

K BR T +++  cvee W FLFF I (Lactobacillus ++ ATCC
(Streptococcus suis CVCC 560) plantarum ATCC 6 538)
FLERBEBRE ++ CICC AT H (L. plantarum PL1) L AL EE
(S. lactis CICC 6 018)
PR 4 4G A 2 TR LG T +++ AL || MWIAE L. plantarum PL2)  ++ KT =
(Listeria monocytogenes 1/2a)
PR 20 M A 2 ST LT +++  NICPBP | H#FLIF ++ RS
(L. monocytogenes 54 002) (L. plantarum 1.. 557)
BRI 4G A 2 T R LG TR ++ AL E || PRI FLAT ++ KT =
(L. monocytogenes 4b) (L. bulgaricus S-1)
TG 42y LG T ++ A E || ARIREFLAT I ++ NS
(L. innocua 1LIN2) (L. bulgaricus S-2)
ST O H R ++ ATCC 78T B A + AL
(Sta phylococcusaereu ATCC 6 538) (L. delbrueckiisubsp lactis)
KIGFFE =

++ S I 25 il AT ++ LIS
(Escherichia coli K12) FERE WA _ FERE

(L. curvatus 1.17 120 528)
K+ ++ NICPBP T W FLFF I (L. cosei 99 108) ++ ENS i
(E. coli C83 695 0132:987p:H21)
S AT ++ NICPBP Bl T & LT & (L. paracasei) ++ ARSI EE
(E. coli K99 C83 529 O141:K99)
K G KT (E. coli ATCC 80 739) ++ ATCC R FLFTE (L. acidophilus AL) — — PN
it VE KD ZF AT + AT E || FAFTE (L. brevis) — YNSRI
(Bacillus amylolique faciens)
F R ZERFF 3 (B. megalerium) + AL || RIHERE + ENS W g
(Enterococcus faecium 1LM-2)

BRI AT 1 (B. cereus) + NS =g Y I TG (Salmonella C500) - Ccvce
Ak B ZE AT T (B. subtills) + IR S 5 R U TG (S, enteritidis) — CGMCC
Wz 4 S AU AT B A + A ST 1B B3 5 ( Pseudomonas) ++ AL

(B. thuringiensis subspecies)

T — RN B s A A B AR <15 mm; B EAR 15~20 mm; 4 A AR > 20 mm,
ATCC. 5 [H 4 5 2L Wy T PR DR B L s CGMICC, Fp [ 38 326 0 T R DR SBE P L 5 CVICC v T 8 % ol 2 0 o Rl £ 38 0 5 CICC
) oMl 3l 2B 0y T i DR L s NICPBP o [ 24 i A= W 46 S A2 T 5 AR S 3 2 v IR ARl R £ it T U W S i

3 WiRSHR

FLIR B 40 B 3R O — S B B 7 e K TE 2 K
AR X 237 Jo e G A PN . B A ST
e FC I B AT B A T 20 5 TR DR /DN S R AT A 2 il
bl SR U ER AT JRR UL ALY R DT AL L AR R
BT IR 2 h KW R R A A e T E AT Y
T s WEE R 2 A B 1 A 2 A A Kk A T E A

AR 3 — L PR ali g i Y . AR sE i 5
Tt R 2 DYV ¥ HEA T RLER L VR R U5 (8 o K S — T
T IE B T A0 R p B B . BEAE BT S 4
SR RBEFLFFE LPLL-S i 4 £ iR A
FeHE 1 2 A ANAN B R AR X S B RN [
T4 B S A 0 B T, Al o R A5 3 ik — 2P alidk . BHEY
T2 M AF 5T R BT OB FLA R LPL1-S fE #k
Sepharose Fast Flow BHE 732t )2 M 4% % B, I 5
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R EEREJZ BT AH L ARG ali Al 05 2 38 Ry 58 3% L ik
RORARL T Dy HAE

AW 5T X AL 5 B A FLAT B R LPL1-5
17 7o B A A= W PR e i 0 A o AR R A B
a ol L B e R A AR E T R D BN T
Je B N T b R T B 5 i OB FLAF I LPL1-S
PR AT R AR . R R A R3S T R pH
T AN [R] R 22 8O R M A BT T e« A I RICR 4
U AHAR 22 20 T8 28 AE T R SO AR AT 0T U M U
S9Ee . BEFLAT R & LPL1-5 76 pH 2~8 i1y
A 850 Lh I B IS M A B Y pH S
Bl o 20 R 2R FUA I i B £ b A B S o R P T
VE T S 1 B HE L AT B R LPL1-5 78 R R R ¥ A
AR I RV R P o X 2 1 R 9 R M A A TR R AR
F R 18— A T T 1 3k B NG LA R
LPL1-5 figw M & F il e il 2 A il KL P kiR
P 58 42 040 n] Bl R 1 2 P I8 A A IS P 7l S 00
SN S DT UE B2 40 B 3R 10 4 1 B s A AR N X3
A8 & R AR B LA A R LPL1-5
5843 R T A T o 5CHE I A B il b Rl g AT A ik
B %2 4 JCHR B ROR

20 T 2R A0 TR T e S IR A R Y R R RE T RN
TSR R UL LR T AN TR R T R il b, B
W A5 e 1 OWE FLAT T 2 311 X FLAT A AR
AR BV AEXS R A T A R . TOm 3L
FFAT R LPLL-5 X ZLAT i 89 30 i 16 5 AR — 2
X o FF A L 0 okl £ o ) 2 4 il
M ERTE R LM-2 X A 20 M 1 2F M 2 07 4y G B
(Listeria monocytogenes 4b) Fl 4 & 0 3 %5 Bk &
(Staphylococcus aerew ATCC 6 538) ¥& A 1l i /E
FH 1 O L AT 18 36 LPL1-5 X b A ¥ bk 1 4 5 41
AR . T UL o FLAF A R LPLI-5 s 3%
BT AU 5 K R B AN M G 2R 1 2 S0 R I
T » 46 B 000 740 4 R T 55 o 22 QB PR B A P 4 ol A
JH ) A 3 X6 R AT T A B4 B T 55 8 > TR B PR T
0 I R L AR R B T R B R
Bt B0 M AR VDR ST 45 R R WL, OB SLAF I R
LPL1-5 EA7 1 8K b7 165 550 1o O i 9 e
A Ay B3 JE 500 052 FH T PR A i i TR o\ TR 2 g o
ai B R R LAl
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