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W E, ANCAAREEMARRANILRA T s B3 md X, et xkmEl A5 ELAWAEEY
B, FRSTER ARG R AT AA TN AL AR, AT ERAREKY
8 AP RF ety R X AMA , H FER AR TR, BIIPA LR HL R — e SEWMAD ARG E
13,23 A 2 AT 16S tDNA N 557 6 5€ 3% 1A kA A FUAF # (Lactobacillus plantarum) |
a4 A SLATHE L, NCBI 715 % MT781360, % @ #4k 42 MRS 3&c& F F 37 CH 18 ~
24 hit = & 13 94 F kiR, Wis e LAR RN Tk LBs F 0, B A I A Sephadex
G-50 i85 & 2hAL | B2 Trinice-SDS—PAGE Wik & R 2= , ¥ % 13 95 F M &4 A4 ~5 kDa,
WAL 3 AN EOERR AL ERR T AN EEN T T ERETAATII ARG REY
JRo MH A 13 f£60 ~100 °C 432 20 min XK 121 C A2 15 min 13 B H R S 69 B &M pHAA2 ~
10 FE B AR RIFHARZTH N FEZRMMBEAFFZRARANRIR S AR LA H SR, HH3L
HA Ly mA X 3B TESEAAMA TN o F 2R MEEDE G FEH LA U, T
ReAtE LR AE M fe AAARB P EH R XA T HMAR T EFHE R RFE T A &
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RS F I LB Ik, BT — s s R L X
—HEPEEEAT TR I B A A S T 77, LR A
VRO — 25 22 FR PR BT, BRI 8 i I3 R i
PEREHIFNC T Islam 257 S B A3 B FLRR I BAT T
BRI, X B DB W oA | o T LA B R
Jio e AE P S rh 43 s B i ke mE FLAF IR
AT R AT R | F S I T £ 4 5 JE ) HAT R4
[ JRE T S, AR AR S g 0 e AR FLIR I
BRRAS B FLAT T Lp4s , HAM 85 08 A K g
B A LR DR AR LA R TS

BEH NAT R 2 e ROR AR = 12 B T
B PERERY AT R 2 B TR Z 1 e, R
R AR FLAT T A R 2 S AR 24
183X SRR A AR AN ] , [7) kR 2 A B 3R A T
TR o AT DT 14 PRBE A A g S i 2k
YT — B EAT v AT A P TR R, 28 B A A e
Or ¥ AR M T R AR AR LT T, R R
2T 2R PR EAT TIPS, AS S0 i O i H A A
PrFUAT R Ly 4R R L3 Bk 7 B H RTS8 R 2
R RFE LS 5 22 FR B E B AN KT i, LA
BRSBTS X T B 1
At TR D MO A B 2 7

1 #R57E

1.1 ETRESRF

TR T < BELS 2 OO T I R 25 FLAF T A 2
TR T 40 B0 €8 4 R T L SR A 2R S R A | A ¢
M KA FF A L USRS | T R A
Bk A R VLR 2 A ) B S S AR A A

AW B A RE, s R A Y
ARAMRTHEA T B E W JRE A w R A K
SAACERE SR AT B A IR 8 O B IR
BE RN AN, R TR B R AL 2 R A PR A
F ;Sephadex G —50, 4t 5U 1# B4 A BHE AT BR A A
MRS 7573 | Solarbio 3723 ] .

PDA [E{A$5FRHE . H44 5 200 ¢, BIAHE 20 ¢, 3
JI§ 20 g, INZ&4H/K 2 1 000 mL, 121 °C & R VKH
20 min , FHF BT8R B 15 IR (AR 94 PDA
WARREFRHL) .

LB RS FREE B RER A 5 ¢, FEAR 10 g, &
fB4M 10 g, Bt 20 g, INZEIE7K 2 1 000 mL, 121 C &
FEZEVRK B 20 min, A0 F 7R B R38R

JEEIR LB WA F:5E) |
1.2 NE5iE&E

YPD [ R K; 2 5L #E 0 20 o, BERERY 10 ¢,
F W 20 g, 350K 20 g, INZE1/K 2 1000 mL, 121 C &
JEZEVRK A 20 min , T BERE R8T 7Y 43 125 5 45
FE (AN HI N YPD WK 52 4L |

LRH-250 B4R FR40, Bl —fERH A IRA
A]; LDZM =75 857 X S Z8 0K A, i 2
Stk ;752 BUERANAT UL A SO T, SR
P BRAE];SW-CJ -2FD B AT AL TAE S,
TR 2 A BR A 75 XS —212 KA 4 W s, vl
SUTLR G HL B A BR 20 ) s H1650 Y = .0 AL, K
TSR 1 2 7] HZQ - C Bl SRR o,
IREZRER LR R IF & A BRZA B DKS -24 BUK IR
iy, DIBATE X ILG TR,
1.3 ZBAHE
1.3.1 SLERA M5 BRI A IF

WA SK T A DR T 1A Sk O A 1 45 ot L ok 5
AR RIS A DI  FRAEIR S RN AR
S GRLIRRIRSE FP RS 22 R KRR AR KRR
SEFIIE SR R R SE 7 i, 7R3 PR BT 1 A B
A LR A% PN B B S RN TR A i U | e 2 24
PERLES S B 1 mL A3 9 mL A9 TR A= BEER 7K
W SRR e AT R UM B BE O 1 x 1077 N
1 x 10 SEHYRE S 200 L, 7E & A CaCO, ) MRS 54
FRIE FAATIRAG,37 CHEFE 24 ~ 48 hy WA IH S
Pl A 11 €0 BRL TR VR i = X R ZR A7 4 B a4k, Bk
HU — P75 4 FP 2 MRS &1 4 CIRIF ., K3k
Ve SRR 19 DNEBRTE 37 °C etk IR A IS T 471
I%, M FLIR T A KB B

T R S8 7 v 43 85 1 T 55 1A, >R FH T
DA TREPUSL S, X 19 A4S B AR 0 30 B 1S M AT
Gt R I LR TR R R R L 7 140 g B
> 15 min, B EWERONAZE PDA 553555 78 PDA K%
FRIEABEE IS A B E AW A &
B AIFLER 15 PDA 1553080 ASEHR N ,28 °C
5% 24 ~ 48 h WLEZFLIR T b1 WBO0) 75 25 1R 10 74 B
HARRIR/AN, DATCTR A= BEER K R A A in A FLAR B
IR AER T B PDA BRI R S0
HEE WK,
1.3.2 —BRRHBSUBR A 09 T L R AP ST

B 1301 1 P A — R B RICR R 1 L
PR 44 R Ly .
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1.3.2.1  FLUERW LA K KA s 127 ih 26

W FLIRTA Ly UAB 80k 2% My itz A
MRS BT 37 CHER S 24 h, HF2 h
I % AR pH (LA B 0D 18, PLARFEH 1Y MRS
TR ARSI B0 B, e 3G SR E] (¢) 53557 OD
HLHIFLR P LK ik,

TEFLIRTA L, 35 5% 24 h ad f b, A3 0% 2 h B 37
W5 mL, 27140 g B0 15 min J, BUETH® ., LA
Hili FE ZE AT B A R B, SR AR HEAR IR I A
TS 7~ PR B A B SR, DA RS IR B 1) (o) oA A A
b, B R BLAR (mm) YN AR bR, 22 40 06 30 01 2%
Mk,
1.3.2.2  FLRRTH L, AP

1) BRI AE A AL AR AR (IS 40 %
T FCH WA T R G5 T o7, R =
TG fa, M5 S | ik A Ak S0 S 50 DA Stk AL 50 )
RS S0 PL IR T L AT bR e,

2)16S tDNA FrFEW2E % . R Ezup #E3X
21 e PR 2 2 G FR) E r o B i LR B L, EAT
DNA $2 5, A FH 40 v 38 FH 519 (F: AGTTTGATCMT-
GGCTCAG ;R : GGTTACCTTGTTACGACTT) #4T PCR
Pou IR B RO T AR TR (L) By
AR T AT . A blast 848 FF AR E B L,
[ 16S rDNA F [K ¥ 51 5 NCBI 045 1 o 2 71 51
HEAT Lo X, 3 AT R U M 23 B, SR 42 58 B NCBI
Genebank 4 FE#E 18090

1.3.3 @@ Z 13 RFERMNT
1.3.3.1 4R E L3 M PERE T4 R K HEBR S50

R SCHR [ 13 ] 38 119 5 3 X 000 B3 400 I 1) 41 17
PERE TR Z, iR B BG5S, HEA T HEBR 737 o

TCAMM I %5 W ( cell-free supernatant, CFS) A9 i
o WAy LR L, LUAFR 4K 2% 1 Hfh &
AT 100 mL ) MRS W 1K B 372 3 1, 37 C
120 o/ min#% K15 97 18 h,7 140 g 5.0 10 min B E 3%
W, 0 0.22 wm ALUE B L B A5 B CFS,4 C AT
#H.

7R TR 10 T8 < < 8 0 25 K T R T B TR AR
TR 2% HOEERP &2 0 R T LB M1 YPD W IAR: 77
e 37 °C 150 v/min $E R FR LW, 1 776 g B O
10 min JFYCEE TR, A B 1 x 107765, 20 Bl T
LB F1 YPD [E{A$555E  F A HAATHL , &

1) HEBR RS2 86, B CFS Wik T4, 1 mL
HZEMK S, B 5 mol/L NaOH %435 pH 8

6.5~ 7.0 SRIUBAGY UL, & A 1R W 1
YPD Hl LB [& 4485 7% 56 248 B L I AR Y pH A
JE) CFS 100 pL,4 CH#HE 1 h, T 37 CHiFE24 h [k
B BB E RN

2) 8 A EEURSE S, 50 mmol/L(pH =7.0)
() PBS 2% i FE 5t 1) AR 1 G K A 1 il DA R
B HBEA R, BN A ZAE B CFS, 4% 8 H 2%
VRS 1 mg/mL " 43500 R R A 45 i A A R
pH {H (FE I K pH {f 8.0 & I pH 4 7.8 ~
8.5 A pH 1.5 ~2.0,37 C/K¥E 2 h J5 1
[l pH fH 6.5 ~ 7.0, X HR2H A A 248 45 i fifg Ak B (1)
CFS, RHEIRY 8,37 C R 37 24 h & 100 54 1]
HiE,

3) HEER T A AL E S g R R STk [ 16 ] B U7
ATV S, FH 50 mmol/L(pH =7.0) i PBS 2% 1
WA H, 0, B A CFS v fff H,0, B2 55 ik
JE¥I R 10 mg/mL, LA N H,0, B CFS 1E J X fif
20,37 CIKIR 2 h J5, B 100 pL A5 1) CFS finA
AL 4 CFFE 1 h, T 37 CHESE 24 h -]
P EAR
1.3.3.2 HIEE 13 4 4tk

2 3CHR[ 16 ] T IR EL CFS T A 4 TR 28, B
100 mL Y CFS THeptrh A 1.5 f5 AR 2R &
BRHEAT 25 I, 4 °C # B 0, WA A LA, 45 °C %
75K 53] CFS YA R . XTFLERTA L, M N i 28
PR SR I A 6 1 7 R B, B S FR AN ok
FH A0 RS RSO 35 5% 2 0 8 A K R LR TR Ly i
FFHB A BERES min, T 75 C KB 15 min, KK
FE K i, 7 140 g 250 10 min, F 5 mmol/L PBS
b (pHAE 7.1 ~7.4) YE4RMDITEY) , B T K
PEZRIRK ; P9I B 0 J5 B 8T 100 mmol/L NaCl %
pH =2.0,4 CHUE 2 h, AW $, 8 40 5 2 kg
F1%) 240 e A PR 8 M R 3 1 F | BV VR P B 0, IR
THW,AE EIERCPIA 15 RRRF 1R O BEEA T
R, 4 C eIkt i B AP 45 Clieft8 % 15
I FLFR R P 4 B R 5 R
PR M R M R S IR G,

K H Sephadex G —50 JZ2 B K5 $2 B 40 7 &=
L3 $EAT L uRE AT, Ui sh AR AT 100% 46K, & 6 mL
WA 14, W R 0.2 mL/min, 285 T A1 A
o3 PR AR FE A o WU A VR R A T4 TR T
PRI B A B S IR W A R T — 2
G307 .
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1.3.3.3 40K L3 (M E A

SRR Y B0 I 40 B 2 L3 A B
TCHE & T ¥ LB PDA Fl YPD [ AR 37 J 48] A K
PR AP DL, 9 04 00 2858 Y308 5, in A 45 48 7R 1
(BELEZETRRT A | I R 2 A F B8 G R 2 A 1 4
B A ER A A A 2 TR TR o B B TR
KIGHFH  H SRR AR FE5W) B
(FENTEMRBERE N 1 x 10 77F%) 4l AR AR, FRA A
JEBCE . EFLTP A 100 L 40T 13 KW,
BT 37 CHiFR 24 h, SR B HE 4, UE AR
FRIENXT IR, B 3 AT
1.3.3.4 4IEE 13 4 FriilE

Z 29 alifb J5 1 36 PE 4 43 38 3 Tricine-SDS —
PAGE HLIKIM 4N % 13 40 F &, R E &4
PEATPUR LK, VK e, — I T, 55— 1
ZEFEAT VR UL 2 T b FE B R M (sodium dodecyl
sulfate,SDS) J&7 , 8 55 LB 1% 37 FE AR B 35 4 56 1F 52
B, HRAE B0 B A B B AN R 13 o T
KN,
1.3.3.5 HIREE L3 ke e

AHB 3 S 58 AR R ZE AT B M8 /R T, 48 LB
WARER SR ISR 24 h J5,1 776 g #5.0 10 min JF 4R
PR A0 T LB [ RSS2 367 L, PaE ST B AR 3
B4 N R 285 R AR B A 08 2 L3 A9 I TG
PE, IR AT 3 13 VR XTI,

D) FEd, BamE L3 i E 60,80,
100 °C ZbFH 20 min 3% 121 °C ALFE 15 min, P 5 Hoxt
i FE ZE AT B 104 100 PR R AR

2) PR AR E M, ARYE S STk 17 ] 7 A5
Bk, Bl E pH =1.5.2.5.3.5.4.5 WA TR
T pH =7 N TR LA S pH > 7 BB E IR T
AEFRANPE R L3, e A &R L3 AR meie e v

3) B A UM, RIS SRk [ 18 ] 1T
DA, B S B TR AR R AR R K 4y
AL FRANTE R L3, 4525 Wl (29K EN 1 mg/mL) iTA
MR L3 11,37 C/KIE 2 h, MEFE R L3 XA
F1%) B, 1 ) S

4) X HAth 4 5 (0 RURR 1 . S35 SCRR(19 - 20 ]
M7, A R L3 ARSI A BT & 53 80h 1%
- 80, T e JE T IR 4 ( sodium dodecyl sulfate,
SDS) . & —#% /4 £ 1R ( ethylene diamine tetraacetic
acid,EDTA) ,30 °C ZbFH 4 h 8 o 4~ EAR LI < 40
E RPN Y7/ bifiof vy

1.3.3.6  4UEER 13 X4 5 (038 4 BR B 19 A KA il
1EH
W ARER AR R 13 5 4 8 (0 8 A5 3Kk 1 LU
10 DR B ) AR i R A7 2 Rl IRE R H A 1 4
AR BRI AT R L3 1Y 4 8 60 30 2 BR 1A
£ 600 nm Ty OD {HAE 1k,
1.4 HESHH
1 Excel AR BB MARER2ZEE, R
F Origin BXXF SE B0 25 R AT G 1140 B, 35 oK
-k P <0. 05,

2 GHRTHR

2.1 ABAMNSBREAENHER
AR SR A 05 B 5 DAAS [ L e v, ok
B 5 O B0E O 0 AN B W S E L BT
W LTSRN 19 AT AR U BRI BT T 7 (L
£1),
K119 WILRA RHIL S
Tab. 1 Morphology of 19 Lactobacillus colonies

& N d B /
AR AR e ek g

e BB

' mm
L L5 P BRESF B A PR
L, 1.0 P BERESF B A PR
L, 1.5 Ff BIERF BN A PR
L, 1.5 Ff BRSO B A PR
Ls 2.0 A R RENEYSE A EER
Le L5 F BRSO BN O PR
L 1.0 F BRSO BRGE f FPR
Lg 1.0 M FEIREST  BEeE FFAR
Ly L5 B BEREF BEE A PR
Ly 1.0 s BIREF BN A ERPR
L, 1.5 Ff RS BN A PR
Ly, 1.5 M BB BEelE FFAR
Ly 2.0 FE BRSO BEE O PR
Ly 1.0 Ff BRESF BN A ERPR
Ly 1.5 Ff BB BN A PR
Ly 2.0 B EREF EE A PR
L, 1.5 B BEREF B A PR
Ly 1.0 FE BRSO BRGE fF FPR
Ly 1.0 FE BRSO BEGE Af FPR

PR A LSRG R DR B e A v B TR T e e
BOR B TSR B 2 I W) e B2 A F R, B
R EL A R RE DRAE AR AT, i L, AR S AR S v 73
B T B A E AR R, DUITIR 209 19 BREL A
P4 3% 1 58 D T 8 2% 1F | BRAT 5 BRN 7 B T
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AFEPUER M ZLRR T, 8 W OF BLAR L R B 5 —-=-0D u T
ok > | i 257 -~ IR ER ) |
i LBV e (W 2) A HETL —_r! ol
B LT IR St 20 g o
g 5.5
B s I e g1.5 = )
2 19 PRELRREIX B 0 A0 I R g 8%4o§
Tab.2  Antibacterial characteristics of 19 lactic acid 1.0 6 21‘3 4.5
strain on Penicillium { 14 740
7 135
FLRRW AT d(MEE) /mm  WEE/ % TR RR % -
L, 63 28.57 _ % 2 4 6 12 14 16 18 20 22 24 30
t/h
L, 70 19. 48 - s r ot e / . e N ‘
B 1 RIS L, A1 dh 2 KA B 8l 14 i 2
L, 40 58. 44 .
Fig.1  Growth curve and antibacterial dynamics curve of
L, 74 14.28 -
dominant lactic acid bacteria L,
Ls 80 6.49 -
. . o ) COLMIBE ST, Lot 622 T, VRS0, 1 UL
6 .
. . o ' oo LA AR T A T 26 2 44 2 W, B
. - o ) I IR LB TRURFIUR (05 3)
Ly 73 15.58 - *3 MW L AERA e
Ly, 79 7.79 - Tab.3  Physiological and biochemical identification
Ly, 64 27.27 - results of lactic acid bacteria L,
Li, 55 38.96 + AR BAEG BRfEG mIRk RIH ORI RIHZEE TN
L 68 22.08 - fesesy et R R RLME AR P K
Ly 82 3.90 - etk + - + + + + -
Las 2 16.88 - BRI RS R BPE ; — R R A SE S
Ly 63 15. 58 - o o Shog
| 76 1L 6o 2.2.3 3LBMHA L, # 16S tDNA 5> T A F L T
" . ) &R
Ly 57 36. 36 + N . . s
. . o A A S AR B )
19 . _

- GEER; + R RN 30% ~50% 5 + + , I FAE 50%
[0

2.2 ABMELMNEBENEEREMETE
2.2.1 SLBH LA KRSHAF FHRAERITE
W £

ARSI E T KR SR ODg 18, LA LR
B L AR 46, 45 SR ULIE 1, 78 MRS Y A4 57 3
d LR TR L5952 2 h PRI AR K, 9T
18 h ZJE#E AT R E M, BRI = TR AR 1o, 7E
Y32 h i pH {H FFE] 5.5 247,81 8 h i, pH F
RS 4.0 LLF o DI REZF AT AR 48 7R TR2E A 1410
PTG E BSR4 h FF 06, TARR L, 19 R BRI 6
AP, A A A KRR S 0 P O AR
FRE 16 24 h IR B iR m 7KF, B LURE 24 h AR 7 48
W& L3 iR B ],
2.2.2 SUBRH L, 09 A 78 A L4 A

FIFH 58 S50 UE B T 72LRR A L, B 73 Ca-

BUT PR L, 19 50 DNA, I3 17 75 2R W5 468 Jie v vk K
T 8% J5 4 4 B B PR 2 AR S AR 64T PCR 473
A H B A BER/INME 1500 bp 2247 (WLE 2) . %t
WPk Ly 9 16S tDNA J¥ 51 £ NCBI ¥4 2 b 47
Blast 7304, 454 .75, 18K 1 5 A0 W0 LA 1 [) 1k
TE 99% L b MORHZ R & S AP FLAT I ( Lacto-
bacillus plantarum) Jrfn 2 A FLFT L, Bz
HIHEZE NCBI Genebank $UHiE 2 , 415 B 0K 17 5145 4
MT781360,
2.3 HEE L3 HREEESN

2.3.1 @WHE I3 HESGIEBETHE ZHER
TR
W97 3 B FLIR T A = B 2 AP

YR, A HLER L A AR N TR
Yy R B B, % 1.3.3.1 A FVE TR
HEAT TR FK R R AL HERR AN H, 0, W S0 56 5 SR 5
DI REZEAUAT RN 8 R 1, R BUIACT 22 g KON
B P 00 P 9 S AT, T A T AR
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3000 bp
2000 bp

1 500 bp

VKt 1 M Marker; 7Kl 2 LR Ly
B2 FLERE L, PCR & 874 i B M 5 i vk 1]
Fig.2 Agarose gel electrophoresis image of PCR amplification

product of lactic acid bacteria L,

it S0 AT e Vs A S AR Ak, DA R T 0 R Tk A
PAGN, 2400 o 4 S5kt Al il R AR UE A T 0 B 0
BEAFREYFR(NEL) , X—45H8Y Seval %"
AYES BN 2 KT, DL R AR i 10 4512 M AE Y 3L
FFHE Ly, 2 A0 30 B8 305 PR ARMLL , T A 3k e 44
PR ET pH (B A — &2 BRI | X T B Aot 4L &
it ASAHURR , 280 2K A A B HA B IS PR, S5 A
ST A R — B, HE— DU TR R

R4 OHER L3 XFEGR B

Tab.4  Susceptibility of bacteriocin L3 to different enzymes

it i 2t g
AR K +
JEREE, 1 i +
ERd=] +
ot AL -

+ RS - X RESREUR

2.3.2 mHE 13 MR s R
WAL AR R 13 K T ifse i ik Z AT
JEATEE R ULE 3, e 2 h 34 min E?Eﬁf%%#/\

U R — 06 3% V6 T AT SR IS AN TR
5, K AN T T
050
Vi o~ 5
4 ) el
_03f AVRLY
< TG

0.2

0.1

0

1 i Il Il
1:01 2:03 3:05 4:07
t/h

AW HARIE,

[§13  Sephadex G-50 73§ HUFLAN A & L3 JE T

Fig.3  Chromatogram of crude bacteriocin L3 isolated

by Sephadex G-50

2.3.3 wmAF 3 WA E

SR AR EERR LI A 4 PR R L3 XA W) Y 2 22 [
FHAE P 55 2 PGP RN L D S5 A B TR TG 2, 45 SR D
F 5, BREESS ZF AT B A ZLRR AT B A1, AP R L3 X
JITA (A 7R BRARAE 0 TR 306 1, %o % G B T ) 91
S T S P, AR L3 X
T BH M A o (R e ZF AR AT L B A% 3 A 2 I R TR 1Y)
PRI P o T A e AT T 4 € 4 K TR 1Y
POBENE M, X8 2 PG B T A 40 A R 55, X1
] g {2 P R R IT 28 B DR A BRI iR TR
AR R IR 1 . BRICZ A0, 40 2 L3 X F EH B
H) SR | 5 EEP—%JS&%%*%&E%T R 4f
NG AR IEE T, IXEEEE R ORI R 13 B
TR TR T

£S5 OHER L3 B

Tab.5 Antibacterial spectrum of bacteriocin L3

eEYER TRR AR Rk 1(Hi57)/°C d(AME ) /mm
HESE ZE AT A ( Bacillus coagulans) MRS 37 -
WEAE ZEAUAT B ( Bacillus cereus) NA 37 17.0 +0. 1
A B ZEFRAT A ( Bacillus subtilis) LB 37 7.0+0.3
H T & R AT ER TR ( Staphylococeus aureus) LB 37 10.0 £0. 1
iﬁ%{iﬁ"#é%ﬁqﬁ%( Listeria monocytogenes ) LB 37 18.0+0.6
FLERFT I ( Lactobacillus fermentum,) MRS 37 -
H LR B BT ( Pseudomonas aeruginosa) NA 37 12.0+0.4
L R KIGHFIE ( Escherichia coli) NA 37 4.00.8
Jiti % 50 TR AN BT ( Klebsiella pneumoniae) LB 37 10.0 0. 8
H {4 8Bk H ( Candida albicans) YPD 30 9.0+0.5
HH Y IRERE ( Pichia spartinae) YPD 30 8.0+0.7
T 8 (Penicillium spp. ) PDA 30 10.0 £0.2

—ARFRBA M,
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2.3.4 wmBAEL3 SFREHRD

PANE R 13 258 LR B8 3 BUR e 76 K e
45 Sephadex G-50 HEL T )= M S HPLC 2lif ik
PRI, X WS 48 19 410 581 3 % 41 53 i 4T Tricine-SDS —
PAGE #5f ( WLIEl 4) B % L3 JKIE 3 i iy Al
BRI PSS K A SRly A AR R TG M | X
MY 5 F B K/ 4 ~5 kDa, B R
7N, ANTRIHE T8 1) 4 TR 2R 43 T v RS Ak g R,
Xin 45 JZE A0 KT B o0 25 AR A B R R/
5.8 kDa, Seval 25" 3B H (1 41 2 KT11 73 TR
HER/NAE 3.5 kDa; AT — S8R 58 KB4 T8 2 7 1
i s N e s - B TS
FZU122 94y F i it A/ K 1. 05 kDa, Wayah 4512
IYBSIANEZ SPW11 M 1.2 kDa, ASHFSE 0 3 30 4
SEH N IR L WA E 13 5248
TE A P R AN A — R i,

VKIE | ANB R L3 WRARI; TKIE 2 D9 MRS 35 FFEXT I TkiE 3
Marker,,
4 4R 13 1Y Tricine-SDS - PAGE Hiyk Fl KA i el
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Isolation and Identification of Lactic Acid Bacteria with Antibacterial
Activity in Pickles and Their Bacteriocin Production Characteristics

SUN Qingshen'?, WANG Yuhan'?, HAN Dequan'®, ZHANG Yan'?, HAN Xiaoyun'""
(1. Engineering Research Center of Agricultural Microbiology Technology, Ministry of Education ,
Heilongjiang University , Harbin 150500, China;

2. Key Laboratory of Microbiology, College of Heilongjiang Province, School of Life Sciences ,
Heilongjiang University , Harbin 150080, China;

3. Key Laboratory of Molecular Biology, College of Heilongjiang Province, School of Life Sciences ,
Heilongjiang University, Harbin 150080, China)

Abstract; Bacteriocins from different lactic acid bacteria have been successively isolated currently,
however, these bacteriocins often suffer from the problem of a narrow antibacterial spectrum. Exploring
new bacteriocins with broad-spectrum antibacterial properties has important theoretical value and
application prospects. Commercially available pickled vegetables (sauerkraut) of 8 different brands with
a long shelf life were selected as materials and bacteriostasis tests were done using Penicillium as indicator
bacteria, the strain L, which could produce bacteriostatic substances was screened out. The strain was
identified as Lactobacillus plantarum and named Lactobacillus plantarum 13 after physiological and
biochemical identification and 16S rDNA sequencing analysis, and the NCBI serial number was assigned
MT781360. The bacteriocin L3 showed the strongest bacteriostatic activity when the strain L, was
cultured in MRS medium at 37 °C for 18 —24 h. The cell-free supernatant was extracted with ethyl acetate
and purified by Sephadex G—-50 gel filtration on a dextran gel column, and then subjected to Trinice-SDS —
PAGE electrophoresis. The results showed that the molecular weight of the bacteriocin L; was around 4 —
5 kDa. The bacteriocin 1.3 was sensitive to proteases, but its activity was not affected by catalase,
indicating that the bacteriocin L3 was proteinaceous substance. The bacteriocin L3 still kept high
antibacterial activity after subjected to 60 — 100 °C treatment for 20 min or 121 °C treatment for 15 min
and was stable over the range of pH 2 —10. In addition, the bacteriocin L3 had good antibacterial activity
against Gram-positive bacteria, Gram-negative bacteria and some fungi. In summary, the bacteriocin L,
produced by Lactobacillus plantarum 1.3 not only had good stability comparable to existing bacteriocins
and the ability to kill Gram-positive bacteria, but also exerted an antibacterial effect on Gram-negative
bacteria and some fungi. It is of great significance for the preservation of fruits, vegetables and dairy
products, all of which are easily contaminated by fungi and spoilage. Therefore, this study was expected
to provide new strain for the production of natural preservatives with broad-spectrum antibacterial

properties.
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