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Prevalence and characterization of Salmonella in retail raw chicken cuts
in Yangling and its surrounding districts
ZHANG Qiamgl , YAN Yanfei', LUO Qinguil , LIU Chenxing1 , YANG Yang1 s
CAO Chenyang', LI Fenggin’, YANG Baowei'
(1. College of Food Science and Engineering, Northwest A&F University, Shaanxi Yangling
712100, China; 2. National Health Commission Key Laboratory of Food Safety Risk Assessment,
China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract; Objective Prevalence of Salmonella in retail raw chicken cuts were collected from Yangling and its
surrounding districts, characterizations including antibiotic susceptibility, serotype and genotype based on pulse field gel
electrophoresis (PFGE) of Salmonella isolates in these samples were investigated to support basic data for foodborne
Salmonella outbreaks prediction. Methods Salmonella was isolated and identified according to procedures of the National
Food Safety Standard of Food Microbiological Examination; Salmonella ( GB 4789.4-2010) , the serotype was determined
via serum agglutination method, the genotype was determined via protocol of PFGE, and DNA profiles were clustered by
BioNumerics software. Results Thirty-four (18. 1% ) of 188 retail raw chicken cut samples were positive for Salmonella,
the detection rate of Salmonella in farmer’s market (24.6% , 29/118) was higher than that in supermarket (7.1%,
5/70) ; the detection rates of Salmonella in chicken leg, chicken feet, chicken neck, chicken liver were higher than those
in chicken intestine and gizzard. Ten serotypes were identified from 34 Salmonella isolates, and the most commonly detected
serotype was S. Corvallis, which was significantly ( P < 0.05) more prevalent than other serotypes including

S. Typhimurium, S. Derby, and so on. All isolates resisted to sulfamethoxazole, chloramphenicol, ceftiofur and
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ciprofloxacin; the rates of isolates resisted to trimethoprim-sulfamethoxazole, nalidixic acid, tetracycline, streptomycin,

ampicillin, and amoxicillin-clavulanic were above 50%. PFGE profiles of 34 Salmonella isolates could be grouped into 11

clusters, the isolates with the same serotype were commonly grouped into the same cluster. PFGE profiles of isolates with

the same serotype and recovered from different samples in same sampling time and marketplace were similar or highly

similar, which indicated the retail chickens might be cross-contaminated by Salmonella during processing and/or sale.

Genotype of Salmonella isolates from farmer’s market was more diversed than those from supermarkets. Conclusion The

retail raw chicken cuts in Yangling and its surrounding districts were contaminated by Salmonella, which not only exhibited

diverse serotypes and genotypes, but high frequency of antibiotic resistance.

Key words: Salmonella; retail; raw chicken cuts; antibiotic susceptibility; serotype; pulse field gel electrophoresis
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Table 1

Prevalence of Salmonella in retail raw chicken cuts
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Table 2 Antibiotic susceptibility of retail raw chicken cuts Salmonella
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Table 3 Multidrug resistance of 34 Salmonella isolates
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Table 4 Distribution of Salmonella serovar of the 34 isolates
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Results of PFGE subtyping for 34 Salmonella isolates in different retail raw chicken cuts

Figure 1

T e 2w T A SRR RO A —
NG UN Y

TE B W) 1) 55 VR 0BT IR T R DL S NSV
TR IR o R, brAE R M k. 5
Y AHAELY A 12 000 W AR 2 O ARDRER in
T3P 5%, 900 Wi H T sh #3697, 1 300 mfi J T
ANEWBITT AR ERERNEHEA RN+ 022
— o PUARE T2 A S B 1) T 25 1 55 A
I 2SR M GE , 4 s A VB g AR T A
LR R R B . oD Bk E
U s B A WR SR W], U T R A — s
WHPUERM R, B RS mkRI L &
it 25 . 52 W, AN & BV 1T X ik &R
AT 24 56 T 1y, 2o 24 M O AE AE . XTIk, A OG
Al RN F O A BTN 2 R R A s X 3l
Fr 58 A R W oAz R0 4 A A8 4 i i 24
T G — 2 7 A AL

2008—2010 4F It 5T 17 43 85 (9 220 k£ V8 1 1
TR e 39 P i 2, Hh R W ITH
(35.00% ) A1 B A5 F€ 10 11 B (15.45% ) g 4l 3 1 3%
RO 2013 ARG KT F BN A 4 B B T
AL L ALY B A B R U0 T R L ERER AN YD 1] B R
WIRBAEY T I BRI R, A B4
BT TR B FS A 2= 5%, —Jr Al fig 5 WA
A B IR YD TR AR OGS A AT B R AR 1
AU X JHF R R A5 R A ) XS IR AE T g B
B R R A IS Y K

N N 3 M TR R I DN S I -l S

WHkg S MER REEOH  RAEh S SRR
[ 22 A 2015/9/9 R ki Ll
| 23 BHCRMWE  2015/0/0 KL
[ 20 FHICHIWG 2015/9/8 R Bl Eel
| | 24 W 2015/9/9 R i1 [T
| 16 BHLEN 2015@/20 RHNHZ S
| | 19 FHCRIN 2015/9/9 R i1 ELTN
| 21 MM 2015008 LU T Tt
I 32 iH i 2015/9/26 RYAHI o
11 3 tmw 20141012 feWihithe TR

| 5 R 2014/1012 R Nihae 1l
| | 4 Wy 2014/10/12 W B Eelis
| 26 AkEE] 2015013 RENHZ A
| ‘ 27 AR TLF] 2015/9/20 M el
I 28 AFIRITR] 2015020 i T
| 30 AmF] 2018020 Hihz 1
1 [ X3 2014/1213 RANH2 oL
I 7 LT3 201412113 R¥(NH2 AR
|11 29 EN 3 e ol 2015/9/20 Mt o
111 31 EIMEy 2015/9/20 Hmz el
| 11 BRI 2015/6/21 WH i HS fet]
| 12 FrcAI 2015/6/21 AW 11 H5 kel

\ 25 i Fm 2015/9/9 R NiH RE

8 LB A 2016/8/13 B HHe R

9 L1 R 2015/8/13 WRH %6 Rl

10 W% 2015/6/13 REGHT b

| E 201509726 HHNHS

\ ) 34 i b 2015/0/26 wRHNiHe fel s
[l ] 13 ke 20161713 KINHO A
| ] e KA 2015713 RHNH nr
[1 1] 18 wEsikg 2018773 R dith1 KSHF
111 17 WEBGRN  2015/8/25 RHNHIO 6L
[ 18 NEMKM 2015/8/26 WHNHIO
1 WELAE 20140721 RHAIHIT

2 WELLF 2014/0/21 WS AF

AR 2R B 20 IS A rh 34 MRYDTT B ) PFGE ) B4 3

rh S Y I R R 2R AR £ X AT g S T bR AR
HRZAL WA RATGE TR ENE—
&SI - TNE WS O ) QN3 ' S SR
BT BEPE R R A G, AR 10 BB B A v 17T
wa =3 = I NP = o TN N T VAN N i e~ B =
it , (X 26 Pl 4 ER ok B Rl — KR AR T 1T 35
PFGE 73 B 45 S s, 3% B 3 S 17 Bk 1 56 PR B 5k 7K AH
], 158 B 3 2 [m] F i 3 789 A v0 1] B AR 1T AE 2 ] —
oo AR PR R, BLAE Y M R AT R, R 2 i ) A
s PR, POIZ AR B2 T 3 ok W £ 556 o D Rl )
HARERAR TS TR AR SRR ST E
TR e KU

ZHANG 27704 2008—2012 4F i vV 11
o ik DR S5 5 AR DG B i vh 2 B Y 77 AR VDT TR BEAT
XA Y] (Xba 1 F1 Bln 1 ) PFGE 43 BUGF 5%, 3R B VD
I VT G PR S 3 40 15 TR AR 55 R85 T S B M 4
HESRAED TR EEZ XRKRIE, AR EH
PFGE Xf 34 #R DT #EAT 70 BUG5 R 3R, B D $ A
A7 7] — I ¥ 750 PR R 17 35 PR AR LG Ry w4 R 43 TR
— L 37 750 B o 1 5 DR AR AL 5 A
XFBEVE A FHEF W T B A R — B
AN ) B A8 PR 5 7 66 DR B A AL A VD T T BT, T g 2 X
SEYLTT T N XS AR P | 5 BE BB 52 BR B ) s
B, AT fE R 38 0 S RV K B 7 ik A i — 2B
V5 YL R B3 FIXG PR 7 L B, PR O AR S B R
RV | D1 UK =8 P = o

S W K T M DX o ED Y R A A —
FREE ORA S B v T RS gy, Z B A MR



—428—

Hh B i TR AR
CHINESE JOURNAL OF FOOD HYGIENE

2019 4E56 31 &% 5 )

B o [ — LT Y0 ) S D] B A B B L T
JEJL ™ FpEemt R o £ 2 42 M AT 1T I 5 4
b AR MOl A AR B TR, IR Sk S VD ] T
15 g% B7 1R X DA A R A O AR U T R Y 58
e, PR BT i 2 T 2 3 B

2% 3k
(1] ke, Wb, 5L, S a0 T 1T G B ) 4 8

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

FE R 25 AR FE T SR A AT [T ] N 3 AR A AR
2018, 34(3):217-223

World Health Organization. Overcoming antimicrobial resistance ;
World Health Organization report on infectious diseases [ M ].
Publication Code: WHO/CDC,2000.

XUEE, s, A, &5 A FLRR AT I R i S T IR
SR A PR RE AR A 3 A AR AR s [T ] oh
M 2018, 45(5) :77-83.

WG, 25 A A, ARG, 4. PCR %2 V0 1] 1 B I35 40 2y
s SR T] b E s A, 2018,35(1) :73-77.
EWA, HEE, %%, 5. 2017 AEVH T ICE BE 71 56 U 19 45
5 [T]. & % 4 Bk 2 i, 2018, 9(7):
1529-1533.

BRETLL, WA SC, A TP E & M v 1T IR I
YT 25 0k R i 2 e IR A (0] b B A B B, 2018, 45
(3) :770-780.

AE ZEWITIRE R A G [ 1] 557, 2008 (4)
37-38.

HUY J, HE Y Y, WANG Y R, et al. Serovar diversity and
antimicrobial resistance of non-typhoidal Salmonella enterica
recovered from retail chicken carcasses for sale in different regions
of China [J]. Food Control, 2017,81(5) :46-54.

R L AR s, T & R T TR T R B
A RS R L] E R SR AR 2 Ak, 2009, 4(6) -
475 ,4717.

JUEER IR, KEM,E. YD ITIRER AR H )]
B HMEE, 2018(3) :28-31.

R T, RIS, EH, % ORR R IR YD 170G T 25 P B AR O
HERESE [J]. & & & 42 kD % ik, 2018, 9(7):
1513-1517.

Wit e, SR VD T IR A W 2535 0 A7 [ ). I ik 46, 2018

(1) :68.
Waed, BHSBEPITRENEZFDTI]. ZRER¥, 2018
(1) 38-39.

R e, AR S ZE PV T IR R 2 AR L) ] IR S
FA Ak, 2018(3) :18-19.

AH, R, IR, BRIC T R A KB T
PR 5 g4 A [ T] .75 ek =48, 2011, 20(7) :22-27.
X5, a3, AR B S BRI OG M XX Y 1) IR
B2 O [ V] F R Ak, 1999(2) :7-9.

WA, R, XSO, S5 G R Y T IR T 245 A e
WEFEL ] 78 PO BE 24l , 2002, 33(4) :377-383.

Wt , sk, A, 4. 2007—2008 Bk P4 or & 45 7 &
VO TY TR I R AN B AL [0 ] Bl AR 22 4, 2010, 50(5) -

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[33]

[34]

[35]

[36]

[37]

654-660.

EH, O, BT, 5. 2010 4R E G v 1T IR A
PFGE 3 #) J FORL 4y BAWEFE [ C1/7 BUM - b 18 £ i B 2 BOR
RS 2014,

SRR DN By e I ERG o S TP ESP E  A E TR A R
K WITREKR % : GB 4789.4—2010[ S].db 5 : v [ 47 i
R AL, 2010.

Clinical Laboratory and Standards Institute. Performance
standards for antimicrobial susceptibility testing: M100-S20[ S].
Clinical Laboratory and Standards Institute ; Wayne ,PA,2010.
RIBOT E M, FAIR M A, GAUTOM R, et al. Standardization of
pulsed-field gel electrophoresis protocols for the subtyping of
0157 : H7,
PulseNet[ J]. Foodborne Pathogens and Disease, 2006, 3(1):
59-67.

B, TURM, BEE,F T IRE R AR RLT].
W Y2E gk, 2017, 37(4) :126-132.

Sk, WA YT R PR A A S R L] e g
55z, 2018, 31(10) :36-38.

RS, SRERRE, RN, & —RARFUFE5R 8T IR E
VR B 2 Kk [T ] AR BB B 2, 2016, 43 (13):
2462-2465.

POUHE, mET, 2 A 1996—2015 4E IV TR E &Y
g RRAE S (] B & Tk, 2018, 39(5) :259-261.
U, BRK, BB A AR B O A W B AT I )
TSR Er o N A LR BN VN 7R i P DY
(V] fr e A B A 2 i, 2018,9(4) :717-722.
XUHE. ¥ 1 0% B g BF S0 B R [0 B2 B & T, 2017
(19) :159.

kAR, BRREDN , XVZLHEN, %F.2015—2016 4F Bk P§ 304 i £ dh
R TTIRE TG YR LI A 5p A (0] S22 ) Wy Bl il , 2018, 34
(1):31-33.

XNSEDTT R 51 00 £ A 22 42 () B R R if (] & e =
B (TR , 2017(9) :29.

JHE R JE , gk BT, 55 A B PG AR £ A v 1] IR M T
[J]. ey iyl 2¢ &, 2011, 15(8) :671-673.

WEM, B =, WORL, 55 A1 K E 2013 EXG I V015
KRBT [T]. i B A A 36 44 A5, 2014, 24 (19) : 2867-
2868,2871.

MR KRS SR A A R AR B ORI A5 (D] M
il K24 ,2008.

F, H ST e, A G A TR YD ) IR T R 25 B
RO 25 2 R WE A [ T]. 8 fh Fher, 2017, 38(15) :140-146.
B B X0 F G R T 2 B Ak 2 T 2G5
LI A4, 2005, 17(2) :100-103.

KB, KRS, BT7 , 4. 2008—2010 4F Jb 50T U0 77 74 1L 3 2
A5y O oy A [ ] b [ BB BR 24 2 5K, 2011, 12(11) .
899-901.

Escherichia coli Salmonella, and Shigella for

ZHANG Z F, CAO C Y, LIU B, et al. Comparative study on
antibiotic resistance and DNA profiles of Salmonella enterica
serovar Typhimurium isolated from humans, retail foods, and the
environment in Shanghai, China[]J].Foodborne Pathogens and

Disease, 2018,15(8) :481-488.



