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Inhibition of bacteriophage on drug-resistant Salmonella on chicken surface

DING Yi-Feng, LI Yun-Yi, BI Yi-Bing, ZHOU Wan-Chen, WANG Xiao-Hong, WANG J ia’
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ABSTRACT: Objective To explore the inhibitory effect of lytic bacteriophages on drug-resistant Salmonella of
chicken surface. Methods The Salmonella bacteriophages D1-2 and Pu20 screened in the early stage of laboratory
were used as the research materials to study the inhibition effect of multi-drug resistant Salmonella on the surface of
raw chicken breast by using alone and the 1:1 mixture method. Results Compared with a single bacteriophage, the
bacteriophage mixed preparation had a more significant antibacterial effect on multi-resistant Salmonella on the
surface of raw chicken breast. At 4 °C, the bacteriophage mixed preparation with multiplicity of infection (MOI)
value of 10000 was adopted, its antibacterial efficiency against Salmonella enteritidis 11561 reached 98%, and
Salmonella typhimurium SJTUF13277 was completely inhibited. Conclusion This method has a significant
inhibitory effect on Salmonella on chicken surface, which can provide experimental data and theoretical basis for
bacteriophages to control drug-resistant Salmonella.
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FARWE A, R B MR R 3)WE B A e R — 1k,
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(Food and Drug Administration, FDA)H#E T 1 > W5 i 1A
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1 MR5ERE

1.1 EHSEHm

ST FR T 25 00 T EC B p I 1A 58 3 K 2 il A B A E,
A RIPTTICE 11561 X RVaAR ., SLAph | fEH R .
ZRUERR . M HUGME . PR . MRS it
25k, BRAGZEVDITIGH SITUF13277 ST N obk . HaER .
HNVR . IRKRER . FIMER . Bk, AR AE . B
R, WEH TS PUREA M, D1-2 A1 Pu20 435
S LAEBFAARYD T (G B ARG FURIVP T T IR I CVCC534 1 s
T N IREE 5 KA it v 40 B 45 3 Bk o R 43 i T
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A BE & TR B A IE R R F M (xylose lysine
deoxycholate, XLD), LB }i#3 . Bilg(F B4 YH AR
HIRATD; KB HraE) . R+ 2% vh ¥ (phosphate
buffer saline, PBS) (254 LFXFNHRAF).

5417R /N 5 5 3 29O HL(TE ] EPPENDORF 4 H));
Allegra X-30R £ 2 i3 R 25 0 AL(3E [ Beckman Coulter,
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A R H]); SPX-250B-Z HHVIR TR B 740 (RS A
FRA R ESF 45 ); HNY-2102C 2 I04R 3% 35 57 46 R
AR ARITATARD); YX 600W 5 B K (Eig=
R T e A PR A 7]); WH-2 SR e R TR A A (L v 4
AR A BRA R
1.3 XLWHE
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FEORAFET-80 °CHA M 0 (A R YT TECET 11561 AR5
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Ab 3 WX R TR A RS I, R R T R A A BEAR AR 5
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15 B0 TR AR G 22 B (multiplicity of infection, MOI){iE fy
1000 F1 10000, BPZLA435% 10° 1 10° PFU/mL, #5HL
10 uL NSRS A AR L, RIS =TGR PBS 22 Wil
VR BT B

H LR A B B XS B A T 4 cCUKFE P, 4 SiAE
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3 590 1) Kb R AT JC RS PR R IR 10 pL i R
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YW TR BRI D1-2 75 4 °CT WA 38 g Py F- it 2l
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T, Xt IR TE R AL & 3.39 logyo CFU/mL, 5255
HAHPMABREA D12 J5, W& MOI=1000 & 10000 A, ki
HVER RS 15 F R TR, 6 EREA —2 T
R, 24 MOI=10000, PiZ/EMBSIEIA 12 h, 18 EREGE T
Fese W 5, MRRCE A 93.5%.

M TE A2 A FEVD TR SITUF13277 B, R
BETR AR D1-2 A FRZ 15 YA RS N o 7 4 °CEIFT, AX0H
A _EXFRRA VDT R E BRI AR 3.88 logyy CFU/mL, 24 h
fig)e, A BRI EE EREEEE R 3.59 log,y CFU/mL.
BN MOT s, W (A 75 E B3 A — e R B A A
FH, 24 MOI=1000, YEFIEEIH 0. 1. 3. 6. 12, 24 h B,
WA D1-2 X1 R HEIRCE 50 41.3%.26.5%.23.2% .
38.5%. 48.7%. 4 MOI=10000, {EfAREIH 0, 1, 3, 6. 12,
24 h I}, ISR RN 64.1%. 61.2%. 56.1%. 71.8%. 69.2%

(& 1B),

BEE VR D1-2 X325 et ik IR A SE K, 15
EEHOE R TR, HEREIK D12 AiEEeRKiEER
[ 9 VP TR 11561 MERAGFEVD TR E SJTUF13277.

) X
A 1000
& 10000

N

BRI KBS R log, /(CFU/mL)

FTEY] % & log, /(CFU/mL)

I} /b
3, P<0.05; **#) i 2, P<0.01, F[H,
1 4 °CTFWERR D1-2 XA HGPY I RV T TR 11561(A)F
R FEVP 1T IS SITUF13277(B)I 3 S (n=4)
Fig.1 Bacteriostatic effect of bacteriophage D1-2 against

Salmonella enteritidis 11561(A) and Salmonella typhimurium
SJTUF13277(B) on raw chicken breast at 4 °C (n=4)
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R
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SITUF13277 J1E F 1A, Uh1 IR MER A Pu20 X LA 1
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Pu20 5t 24 1 3 B VR R B ) 2 R e A R TR B,
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TEVERIBFEISA 6 h B, 1 3208 Lb [R] T R4 D s 20T i
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PAT 24 BRGGFE V01T IR SITUFR13277 s i Ak
XS P I, WILGR TR 3.76 logyo CFU/mL, fEH] 24 h
iR 3.56 logio CFU/mL . MBI/ 45 i R AN E 211
Her, JUHUEY MOI=10000 H, I B A0 1 3 1 19 2408 A
FEE MOI 4 1000 B EEEHE, M4EAH 1. 3. 6. 12, 24 h
S, WERR Pu20 XA B A IR AR 60.7%
70.8%. 52.9%. 55.5%. 68.5% (I 2B).

X

MOI=1000
e MOI=10000

4 A

B b1 Bi%log, /(CFU/mL)

RUGZE0 1] R Fi$iR log, /(CFU/mL)

B al/h

2 4 °CTFWEMER Pu20 X AEXS RGP MR VDT TR TR 11561(A)FI
B9 Vb1 TR A SITUF13277(B)BI B (n=4)
Fig.2 Bacteriostatic effect of bacteriophage Pu20 on Salmonella

enteritidis 11561(A) and Salmonella typhimurium SJITUF13277(B)
on raw chicken breast at 4 °C (n=4)
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P 3.43 logo CFU/mL, FAWE R (& Pu20 fil D1-2 1A
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VO QTR A AR ZE VD 1] B R A LAY 2 Ahm g R . H AT,
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Fig.3 Bacteriostatic effect of bacteriophage mixed preparation on S. Enteritidis 11561 and S. Typhimurium SITUF13277 on raw chicken breast
at 4 °C (A, B) and 25 °C (C, D) (n=4)
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Table 1 Optimal antibacterial effect and condition of bacteriophage D1-2 and Pu20 and their mixture on the surface of raw chicken
breast slices

AU TR 11561

RAGFEY R IE SITUF13277

A = T W R AR W AR S W AR S
D1-2 Pu20 D1-2 Pu20

4°C 25 °C 4°C 25 °C
Fe I ROR 93.5% 75.2% 98.0% 100% 71.8% 70.8% 100% 100%

VA% logio/(CFU/mL) 2.0 2.61 1.5 0 3.34 3.15 0 0
MOI 10000 10000 10000 10000 10000 10000 10000 10000

fEH B ) /h 12 6 24 24 12 3 1 3
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IR ER G, X 2 FEREERAEERTZhR Y
FTIRE 11561 5 Y« XSPIET, BEE 1 FRE A ER, AT
ARSI AR . (B, 415 E RN RV
# SITUF13277 5}, 7 MOI=1000 v}, #EfH 24 h )5, 75 4
B R T, B B RO AR AR R T
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