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H OE AMRABEARBE (nisinD) AW 8B T (EDTAMBEAERT S A hF A FREBEXBHATH
(01,0, .0 \Ops o Og) 84 RS AR AR F R EMNE N H B AR ZOMREREE PR EMNE R DWE
WEMIC) Ao F o F B R E(MBC), %% %9 . Dnisin & EDTA #3%4& A £ 47 8 B ;2) % nisin 2 & 12 MR Bk
B4 5 0.1 mg/mL 49 EDTA ARR&# 4T HEAER 3 =AW 20 A B, 5F LM A nisin R 2R LG, 7 H
B AKX 53)05 .0 A0 Ogs B K W AF 8 09 MIC 3 24 0. 063 mg/mL,m O, &4 MIC % 0. 016 mg/mL,O, # & MIC %
0.031 mg/mL,0, Oy #= 04 & X M 471 69 MBC 35 2 0. 125 mg/mL, O, & # MBC % 0. 063 mg/mL, O & # MBC
# 0.25 mg/mL, EDTA 2 nisin 7 & 34 Ao 24F 5 A 5 A S mmE K WA H L3 8 2R ;EDTA 4 nisin 324
A S HEBRERXBAR AN RGN E AR5 A KMmATH % MIC % 0. 016 ~0. 063 mg/mL, MBC #
0.063~0. 250 mg/mL,
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Antibacterial effects of nisin and EDTA on bovine
pathogenic Escherichia coli in vitro

ZHANG Yan'., AO-ri-ge-le'” . WANG Chun-jie’, JIANG Jing', ZHAO Chen-he', CAO Xiao-bo'
(1. College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. College of Veterinary Medicine, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract Purpose of this study was to investigate the antibacterial effect of combination of nisin and EDTA on 5
different serotypes of pathogenic Escherichia coli (O;.0,.0s.0s.0g) in vitro. The diameter of inhibition zone was
determined by Oxford cup method. Micro dilution method and plate method were adopted to determine minimal inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC).EDTA and nisin alone essentially had no inhibitory
effects. Nisin was divided into 12 concentration groups,each of which was mixed with EDTA 0.1 mg/ml and used to
carry out synergetic action test. The diameter of inhibition zone increased with the increase of nisin concentration. Og .
055 and Og serotypes of E. coli 0.063 mg/mL of MIC,O; type MIC was 0.016 mg/mL.and O, 0.031 mg/mL of MIC.
0, .0g . Ogs serotypes E. coli MBC were 0. 125 mg/mL, O, type MBC was 0.063 mg/mL.and O, MBC was 0.025 mg/mL.
EDTA or nisin solution alone had no inhibitory effect on 5 different serotypes of pathogenic E. coli and their combination
had obvious bacteriostatic effect. The 5 different serotypes of pathogenic E. coli with 0.016 —0.063 mg/mL of MIC and
0.063 —0.250 mg/mL of MBC.
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S TEAT . nisin A1 EDTA X 4= U5 005 4 R FF B 4440 30 B 2508 1 wF 5% 99

AT TR 95 2 Fh B0 P R 1 5 | Ak ) N 7
FR JR a4 B YL PR L B S E T, 2Bk E B0l
FEAE A AT GBI X 4 R E IR AL R T B K
PR A B4 Tk 5 B0 M K A B 32
AR A 5T UE S8 38 K A B AR AR T A B B v .
MECHETE KRR L EES B WiE o, %
W ZE-BY- DR ARG, BURE R BT T 5]
RIS R R LA RGBT A RAERN
W 25 5 3CB0R MR W A B 7 A T 2 M B AIRIR T
RO HEIIE T I ME B L TR I 51 sh 4 G g IR AN
BE Y BR BRI 2 AR R, R B R
PUAERBRGLGIR T KRB TAE#H M EU

FLFR B Bk 1 2 (nisin) J& 7L B2 FLER 5 LR Wl
FEAR I 2 o A ORI S LR 7 AR — K2R R
A SN 2K EARSEAREGY . A5
KOG HE B RE M e R JC AR B R R AR B2
Fa. [ 1988 4F nisin B WAE S B IR N R A5 2
FDA A AT DT A2 2E T 41 BR 33X 2 4 (0 20 £ 78 7
i R A WIS A B B BT A R R . nisin
bO I g AN R R Gy TR < N v S g AW i K
TR 00 BRT 91 P15 A L 3R BRI T LA F B0 i I
HJ2H W98 & B nisin 5 52 20 47 B R 7 o 5L 8k fh 2%
Wy TR A AT DA E R K RBAE R .
PO 2R £ — W CEDT ADAE hy Ak 27 B 8 55 — R Bt A
NI LAY, S5 nisin BB AR AT AP 984 22 1K
BAPE B A I 3% . A R SR 4R U EDAT fE3h ¥
A PR 2 A AR i R 5 A ML S T 4
J& Ji5 VA4 G W 25 Wi DR BCHE H 5 A2 38 i 75 00 9 4
ST nisin A1 EDTA A FH X 800w M K 11 5 1
MEENE WA ER D, KRB EARE T
nisin 5 EDTA B4R X 5 Fl i 375 5 806 7 K
FF T 1 400 B 0 5% . 22 B nisin B B S 1) Bl s DA
& H G IR . B AR N 5T B R e B A i R T
B Fh B0 P K FF R 5k A B T R SR 2 % L TR
A /0N AR P 6 2 1 T e A A

1 #Rl57F*®

1.1 ##

AT 5 5 I B A VR SO MK W A TR 43 )
01,0, .05, Oy Fl O 5 F 52 7 4l K 252 240 A 7=
LR ALY A H A ZERE T R sl OT 4R

nisin ¥R - FLER BE 2K R 2 (8 I X 2R K %
fitt  IRECEIL A .

EDTA W : EDTAZEFE 99. 5%) g H KT
N R R A B w] At s OBUZE K A FH e
BRI EREY 10 min £4, HE EDTA £
WA CLRAERE .

38 7 R BN B AR R R B R A A
AR YR A R A A .

1.2 FENH

4 H 3 2 R ) ZE VKA A IR S
A BRA B B Y7 4 T 5 1H iR 5 #7 4f (JC-SPJ-480) ,
T R R S B A AR A PR | AL AR & BIRT
B 7 #% i 3 A PR 2 W) 5 HL 43 i K OF (CP2240)
b Vg BB B AR AT PR 2 5 3 AR 35 AN L A AR L 8
FRIL R AR RG AT L5048 96 AR TiE AR R R OF
WARE 0.02 mm),

1.3 A&
1.3.1 B ErSH4%

LI = ARAE Y 5 B O PE K AT R T
2ok R B 5% 00 M Al B R (R VR AR KO 5 T
MBS BT RRAE DR — O J5 4 L E2 Fp F 8 5 B
RN KRG IR 5L 37 °C L8598 24 h J5 .4 CUKFARAE %
FH o ERE R Ry 75 L0 5 R KA R R T
MR IR EL, 37 CHEFR 18 ho R Wi EuE W
WA 1 X108 cfu/mL £ .

1.3.2 nisin 5 EDTA % & 4 Bt %)

FH AL ZE 7K B ) AS [7) J3t £ W6 B2 nisin(0. 01,0. 1 F
0.5 mg/mlL)F EDTAC(0. 01,0. 05 #1 0. 1 mg/mL)
W2 P Wt DEBR T JS 4 CORAFER .

TR A ¥ WBC ) - 26 F W ZE 7K 8 EDTA % i 1%
0.1 mg/mL MW, R )5 5 A [F] it & W BE 0. 01 ~
0.50 mg/mL [ nisin 43 51 Bt B IR & ¥ W O C 2L
FH o B R] 528 4 35 B 1 £ 5% 1l 96 00
1.3.3 FEFREIFRARE

B 100 (L P IS 00 K B FF TR BV B9 500 A 1
BEAREIE TR L, T IR ERAE S R 4 B A A
P2 F LN B R 2GR E 3 A AT B AR EEAR
TEA nisin 8% EDTA 8% # R4 W 200 1,37 C
R 537 24 bS5 W bn R R E 00 i P AR A5

BCFE {8 .
1.3.4 F I E Kk EMIC) f» R 1K 5% 8 %k B
(MBOC) & m) 2.

SR 2 A5 F B 3k RN S B 3 s I 5 S [ R
1) nisin 23515 0. 1 mg/mLEDTA AR & % W4t
Tl R o AT T %) e /N 00 R i 13 (LT AT e {1 2% 8 ¥k

o B

I3
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(MBO),

77752 BB SCHR 6 1R B0 6 8 15 R SF- #lk OD
fEM A2 % . 620 nm 44 F I OD {EH. B OD fH A
R A B Sy S/ NI B VR BE (MO

W HL OD {E /N T F145 F MIC (% 4% 100 pL,
PRl T8 R BUE b A 37 °C fE IR 8 3R A I R
24 hy A KBEBUNT 5~ 10 A9 5 A% ok 37 g fe A% 5%
B e (MBO)

1.4 #HESIT
] Excel #A4X6F i 5 504 E 17 b 28

2 HERESH

2.1 {ESMPEKIE
2.1.1 nisin & EDTA 5k 47 4 s %

B 1 AT LU Y iR o 0. 01~0. 5 mg/mlL
B nisin WA O L O, Og s Oz FI Ogs 5 T4 5 8
BB 0.01~0. 1 mg/mL i EDTA ¥ i f
it B % 5 rp S50 P K A AT i JC I R . 46
B EDTA 5 nisin B0 ff F B X5 K #F 5 #
€

£ 1 nisin 5 EDTABRSERAMN S O FRKRBEFENEIMNEER

Table 1 Diameter of inhibition zone of nisin and EDTA synergetic action against

5 serotypes of pathogenic Escherichia coli in vitro

- nisin 7 1 ¢ / EDTA [ it v B / IR
(mg/mL) (mg/mL) Pathogenic E. coli
groups nisin concentration EDTA Concentration group 0 0O 0 O, O
1 p s 78 56
BHPE o 21 0.00 0. 00 * x * * *
0.01 0. 00 * * * * *
nisin 0.10 0. 00 * * * * *
0.50 0. 00 * % * X X
0. 00 0.01 * * * * *
EDTA 0. 00 0.05 * * * * *
0. 00 0.10 * * * * *
0.01 0.10 9.48 9.96 9. 86 9.28 8.76
0.025 0.10 9.54 10. 63 9.97 9.32 8.79
0.05 0.10 9.56 10. 65 10. 11 9.34 8.82
0.10 0.10 9.67 10. 73 10. 32 9.46 8. 86
0.15 0.10 9.98 10. 83 10. 50 9.62 8.95
0. 20 0.10 10. 19 10. 98 10. 65 9.78 9.08
S (|
0.25 0.10 10. 29 11.10 10. 86 9.90 9.18
0. 30 0.10 10. 40 11.32 11. 00 10.12 9.45
0. 35 0.10 10. 91 11.39 11. 25 10. 58 9.76
0. 40 0.10 11.12 11. 45 12.02 11. 20 10. 02
0. 45 0.10 11.48 11. 87 12.58 12.30 10. 54
0. 50 0.10 11. 82 11. 96 13.19 13. 47 11.13

TE o AR A AR B AR 8. 00 mm,

Note: * is the diameter of Oxford cup,8. 00 mm.
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2.1.2 nisin Z EDTA o4 @ & %

ME 1A LIA N, EDTA sk E R —&
(0.1 mg/mL) i} . BEE nisin FREHEEH 0. 01~
0.5 mg/mL AWK, 5 ok FF 5 Y 410 T8 B B A
AN TR 1G K 30 BRSO ROk B ] e, b O AT O
SO M A TR 00 30 T P A A e O 4 TR ROR I
R, PR RFE.0. 1 mg/mL By EDTA
HF10.01~0.5 mg/mL ¥ nisin ¥ &R & 6, £
Xof 5 Fofr A= P5 B0 M K i AT TR AR WD A 0 T AR
I FLB A nisin ¥R 038 40 PR RICR AT
2.2 MIC B MBC 4§

R 2LLEH.0,.0, .05 O il Ogs 5 FlEk

s P KW TR RO B2 T IR AT R 3 1) e 3 ) R
8.7.6.6 F1 6, X K 1 5T 5 V& EE S 0. 016,0. 031,
0.063.0.063 F1 0. 063 mg/mL, % i & ¥ Bt 2 %
N7 B0 MK R A1) S5 /N4 B v B (MIIC) . L O,
RIRGFFE A6, 525 [ BAE G, a5 9 A 10 1Y
We ot B JL P JC A2 Ak, B B nisin S 0. 004 FA
0.008 mg/mL Bf. %t O, 8K g #F B JC 410 5 2% 2R
nisin 24 0. 016 mg/mL B, 6 AT B T B, 3 B L
PR I AT T A 2B 4 52 30 3] 5 ORI AT TR 0 Wk
R A BRI, AT DAL 5E 0. 016 mg/mL Ky O %K g
FF B B0 o /DN 410 T o e B (MO . HoAth 4 Fb K AT
B ) MIC ) 3] 5

K2 KIZHYWAE MIC X 5 1RS¢ EF

Table 2 MIC corresponding absorbance in each drug group

EDTA [ % i / nisin [ f5 He 3 A 3/ 2R IR U TE R AT
55 ~ 4
(mg/mL) (mg/mL) Pathogenic E. coli
Number ) o .
EDTA concentration nisin concentration group 0, 0, Os One Oss
1 0.1 2.000 0.070 0. 080 0.070 0. 230 0. 354
2 0.1 1. 000 0.498 0.396 0.397 0. 499 0. 484
3 0.1 0.500 0.595 0.470 0.468 0.515 0.505
4 0.1 0. 250 0. 689 0.554 0.561 0.535 0.549
5 0.1 0.125 0.740 0.704 0.653 0.639 0.565
6 0.1 0.063 0.778 0.717 0.714 0.665 0.635
7 0.1 0.031 0.799 0.725 0.724 0. 745 0.717
8 0.1 0.016 0.803 0.745 0.727 0.752 0.718
9 0.1 0.008 0.818 0. 750 0.729 0. 750 0.716
10 0.1 0. 004 0. 820 0.746 0.730 0. 745 0.720
= H 0.1 0.000 0.819 0.748 0.732 0.748 0.719

R 3 15 5 Og . Org Fll Ogs B K iz #F 5 9 MIC
A TR, 3/ 0. 063 mg/mL, 1 O, &g MIC 2k 0. 016

mg/mL,0O, B MIC 4 0.031 mg/mL., O,.0;
05 B KA AT 1R B9 MBC ¥J°4 0. 125 mg/mL, O, KIfY

#* 3 nisin 1 EDTA SR & & %F 5 Fh i % B 55 14 K B7 4 B 9 MIC & MBC
Table 3 MIC and MBC of the combination of nisin and EDTA against 5

serotypes of pathogenic Escherichia coli mg/mL
A= Y5 BO T K AT T
EH Pathogenic E. coli
Ttems
O, O, Oy O Ogs
MIC 0.016 0.031 0.063 0.063 0.063
MBC 0.063 0.125 0.125 0. 250 0.125
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MBC >} 0. 063 mg/mlL, O B ) MBC A 0. 250 mg/ml.,
#E— 2B 5T K B O BRUR G AT ) MIC Al MBC [t
HoAl K AT /N, Ui B Oy AU K i AT B 6 G e 1
nisin fl EDTA # H A0 A, O ]2 B 855, X
AT RE A PR Sy [R) v o e AN [m] I 37 780 S0 M K W FF 1
()0 B8 A FHAS [R] 7T B8 5 S [R) a3 780 3500 Pk K
FFEE & A B BURE R I R A 2GR Y
B ) HE P 5 AT B0 AT LA Sz et O B0 g 5y AR B
I 7 1 4R NG STz B o) 24 ) ) U

3 i

nisin & — 2 4 J0HE RIAE A0 AR, X AR
SEPEGF NSl W 48 O 78 T8 A8 N AR PR gk 2 oK
S TR T B TR o AN 7 A M R et R L ]
IRy B A R Tz N TR AT . A HGE
PR o 7L R B 3K T 2R A0 4] 2 3K A B K AT LA B A 2
A0 1) 2% T A T A A R 4 B AT DR B I
AN RE S0 R 475 v 22 TG B R SO TR TR A R RE Y
BEFES . BT nisin X 22 BB M B OB R ROR S BR
il 7 R E A A R R AR pH b B R
55 HA A= Wy R0k 2 B R0 B S A R R B
G RN TE AR IR B R YA B B, X
S T 2 B TR Y A R AN IR ) o 1) 3 1 R
B A B OV T ) 2595 00 BT ) A A AR 5 ) BEL
YER S B LA — M X) nisin AS BUS%, — 22245 57 4b 34 AT
AR B A ) A0 BB 57 P o DI nisin 7 AR X 8
24 PR R R A R Y . A AR R 0. 05~
1.0 mg/mL nisin #1 0, 02~0. 10 mol/mL EDTA £
A P B X 7 i R K W A T R A T T AE
Tony 25 3B 48 HY nisin A1 EDTA A0 i F i
4 WA AT O, + Hy T EAEH AR5 5 2L LR
SEESE L /N

Tony % i 45 t nisin A1 EDTA B & 8 F 76
10 CE&MHT X4 O157 H7 a9 # ) /E FH H B 4
MR, Singh % HF5¢ % W nisin 5H1E £ EDTA
WG A TG /AN B P 1T EG TR Y 5 B L xR
nisin 4 35 X BT 2 22 R A BN .
Economou 21 #8 1, nisin 43 9] 2 (500 F1 1 500
1U/g i) A1 EDTA(50 mmol/L) 544 i ] {37 fef
X0 A B A B B SE K 2 20 ~ 24 d, 1 PR Y 5 K
T RN nisin A1 EDTA AT LU /A J5T B - S K 1A 1]
AR ST BB A FE nisn AL AL IR A Y
B R M A EDTA SR T — 3 % H25 [ 238 ¥ 6 )

)& B AR 9 0 M T 3¢ AR B 48 . % nisin
0.05% EDTA 0. 112% . IL ZLFR 40 0. 054 % HL 9 i
SO F . o EEE WK S EDTA (1938 BR800
BE ARBEERS FRHGEH B EE WA —E
M) 25 5 o 3K 1T R 2 PR R o 2 TG ) 1 1 a3 28 5
5 DR R 2L TR A o AT 11 R YRS [ L R B ik 1 25
PESEA XK,

AT K BN [F) Jo3 v B (%) nisin 8¢ EDTA 3
WA AR R, X O L0, Os . Ors A1 Ogs 1L 75 Y 24 Y5
SO PE K KT R TG A o] 4100 B 8% 5 nisin il EDTA
A A8 B o X 5 o 35095 F K AT TR A B Sl A 00 R
R, KB A A MIC 5 0. 016 ~0. 063 mg/mlL,
MBC 2 0. 063 ~0. 250 mg/mL, i1 T EH N 48 L
nisin 55 EDTA BEA VR HI A& 130 i 4 5 200 P K
VAT 8 A DG 38 L 0 7 B0 A R ik — 2Rk .
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