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Abstract; Objective To investigate the contamination situation of Salmonella at different times, slaughtering and
processing sites in a broiler slaughter factory to acquire the key contamination point. Methods Chicken anal swabs,
carcasses and broiler samples in different slaughtering stages were timely collected in a broiler slaughterhouse in Shaanxi
Province from November 2016 to November 2017, Salmonella concentration was quantitatively detected by most probable
number ( MPN) method, Salmonella isolate recovered from positive samples were identified by polymerase chain reaction
(PCR) combined with serum agglutination techniques. Results Among the 284 samples, 67 (23.6% ) were positive to
Salmonella, the average MPN value was 0. 051 6 MPN/g. During sampling period, samples in July was the most frequently
contaminated with the positive rate of 37.8% (14/37) and average MPN value of 0. 064 7 MPN/g. the lowest Salmonella
contamination rate was detected in November 2016 (13.9%, 5/36) with average MPN value of 0.043 6 MPN/g. Among
different processing stages, the highest positive rate was detected after scalding and fading (43.3%, 26/60) , the average
MPN value of which was 0.060 5 MPN/g. The positive rate of chicken breast before freezing was the lowest (18.3%,
11/60) , and the average MPN value was 0.036 8 MPN/g, which was slightly higher than that of the whole chicken
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carcass/chicken breast collected from distribution and storage processes (0.035 8 MPN/g). Conclusion The result

showed detection rate and MPN values of Salmonella positive samples in broiler slaughtering process had a strong

seasonality, detection of Salmonella in different slaughtering stages indicated that vertical and cross-contamination might

happen during the whole process. It was necessary to strengthen the regulation of broilers processing as well as the critical

control points.
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Table 2 Detection rate of Salmonella in different sampling times
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Figure 1  Detection rate and MPN value of Salmonella from
November 2016 to November 2017 in a broiler slaughter

factory in Shaanxi

6, (ELTHE 28 i 77 o R 19 X6 PR R ity v 0 ) 1R 95 e R 4D

A FrE A (WK 2)
50.007 10.07
45000 SRHE 0 MPNE |
40.00F \ 006
35000 \ 1005 2
2 3 § 05 =
3 30000 \ {o0s 2
3 25000 \ < =
< 20.00f § § 10.03 £
15.oo-§ § 1002 &
1o.oo»§ §
500l § § 1001
0.00— K L M G °
KAERAT

TE T MR AR R R G MM K R 08 it J5 RS
TR 5 L Sy 30 J5 ¥4 VT XY DI P 5 M Dy 36 i A 3o i
X IR 1A/ 3 M i PR 5 G g % 3 T4 T
P2 BV A BT G S A [ I TR Vb ) AR R
F MPN {&
Figure 2 Detection rate and MPN value of Salmonella in
different processing stages in a broiler slaughtering factory

in Shaanxi

FERE IR UD T 4 A ERAY, 004t I B 38 Jl {4 A
i D T T P 44 MPN B 5 5 (0. 062 8 MPN/g) ;3%
AR I e I AR B i v 1T O 3 MPN B Y
0. 060 5 MPN/ g, 43 %I J5 ¥ U5 117 X i Jifi A1 5 TG 2% 6 A7
o R R I A4S/ X6 e Ji PR eh v 1T R MPN A AR —
I, 40514 0.036 8 #1 0.035 8 MPN/g, 4 P FEH
TREA VP T A MPN SF 1 {8 52 80 1 5 9218 3 K
T R 3 Kt 232 00 728 Ak ) 52 35 T B P 2218
BEKmBEE(E2),

TE 4 DA R AR PR T R A B FE G, U0 1T A
R AE AN [R] R A B ) A8 A fa R EE A A TR . 7E 2016
AR 11 2 2017 48 1 7 BRTC 26 A A7 2o A5 2 0 Ji] 44/
R J) s PR it A, JC AR A R I R T
T 0T ¥4 b i 4 3 ] A 5 it 0 4 S50 0 ¥4 R T X85 9 Tl 1)
FESRAE 2017 A 1 ] ik 20 A 08 BEJR £ 5~7 A
PRI E A3 U H = 7248 B 5 8 I A e
2017 4 5 H Kt #mik 85.7% (6/7) , WLIE 3, AN [F]

PR A HERE i 18 MIPN (L i SR A ) 22 £ 0 3 30 13 11
2R, 2017 4 3 J R 2 AR E 5 G MR AR & v
TP MPN {753k 0. 124 0 MPN/g, 1 HAth 3 4~ ERf5
KA FRE S ) MPN {5 7£ 0. 030 0~0.036 0 MPN/g
ZIE o 2017 457, TV Tt J5 RS M (AR b b ]
MPN {Efz 5, 0 0. 131 5 MPN/g, i HAth 3 S FR A5 4L
a9 MPN (B DU ZE 457 72 BT, DU 4,

90.00

80.00 -]
70.00 | —+K

—_],
——M
—G

NS QX e I\ Y N
6 A qp\'\ qp\'\' qp\'\- ’),Q\’\

NS\t
EOBO I
KA )

TE ] R AR R 5 RS I A K O T304 b S5 e A A 5 L ok 3 B
VA TS 6 T 5 M Ay I A 7 o 4 0 M A/ X5 e Bl A
G g X LA T
B3 BTG A BT A J 5 3 AR [N T3 5 18 A [+
RAE I VDT B AG H R
Figure 3  Detection rate of Salmonella in different processing

stages at different sampling times in a broiler slaughtering

factory in Shaanxi

014001

0.1200f
% 0.1000f
é 0.0800F
= 0.0600
0.040 0
0.0200}
0’00006\\ .,\Q\ P P a® S A W

OGN NS\ CN NN\

SRFEI (7]

MPN{H/

TE ) MR AR R 5 RS I 1A K O T500% b S5 R3S A 5 L ok 4 B R
V& VRTINS M P 5 ML Ay I 325 A A e 2 48 X IR/ 365 e Ay 4
G i X4 AT F
P4 BTG K6 XY B 92 3 A8 [ L3R5 R AN A
SRR (] 70 ) B 95 e K F
Figure 4  Salmonella contaminations in different processing
stages at different sampling times in a broiler slaughtering

factory in Shaanxi

3 itig

YO R W oh SR A BRIV R N R R
MAE B TP HR RSP, & &7 5 (A,
W) 5 90% T ws py 2 IR I Y 5 LR
FEEWY A2, B X TE S B G
PP I TR B o R R R 5 52 BV T B Y



R AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2020 4E55 32 B4 1 1)

Y G EHE— 20 g B 52 I TS [R) R v 1T B X
P75 R T A i R g ) 1

A FT X B VY 48 B 06 XS g 52 3 vb 1) TR TS g
THOLIEAT T 1 A 9 3% 2 BB W 0, G oR AR R
284 {5, YD TT K Y R 23. 6% , W T XA X
PR XS AN ] i T 4k PR B 1 U0 1 R T LR B (20. 44% )
A IR T TR T 24 T A 5 22 o ¥ i 4 5 28 PR XS B
FYWBESE AR (39.9%) o AW S5 R B, 2017
AE T AU TR AR R A (37.8%) , 3 MPN i
(0.064 7 MPN/g) HESRIEK T 3 A (0.078 0 MPN/g) ,
(A TR AR R oA A 0y i 25 5 52016 4F 11 H 2R
LRV T R R Je K (13.9% ) ,2017 4% 11
H R AEHE B3 MPN {H £ % (0. 034 2 MPN/g) ,
R PG B2 B rh Vb 1T A 1 %2 F0 MPN B 5 2=
THERVINKR,F E 25 R R0 8 & Tk,
X2,

AW F AR A i IF R 43 AR BV T T, X
5 ] 2 e A Xk I BT A X B 2 3 0 W S b I A
TLE R (1. 67% ) F128 4 4 25 2 of 7 11 45 P A T 4K
TFUBTTH 15 YL il (0. 3% ) J oL, ety %1 (1
ST &5 S F B, X IR (R V0 1) 1R A 3R (34.8% ) & T
TR TR A 28 (10.95% ) |, ik 28 BiF 57 3% W 9% 1Y
VoI RR B B RN, JE 0 T A Y o X A A
VTR 1Y FZERIE AN R AT 0y 28 s 4, HZ v
TR B 3k S S 1) v v ] T T g R U, AR I
VB K 3B S B B R BRI N B XI5 e
PR e 2R T R S D T s g R IR,
PR XS 1 N E 2 #0 R a GAE W, T R AR AR A 2 3 3L
PR 08, 25 15 B VD 1) TR AE S R 2 ) i 38 TS
Yo I3 4 35 7K B HE R PO R B Y

ARBTG5 3 35 2 A B I % 0 IR AR BE R
YITHER ik 43.3% , fE & B Wil )5,
A 24. 6% I FE M 5 VD 110, BV5 e 8L A 2 T
JE SN T o Ts Pk F A [FR AL Ry rh
Wi MPN {H i = 9 o B % 5 %839 W ik
(0.062 8 MPN/g) , H: ¥k 0 ¥2 7 4 T )5 & 4% i 1k
(0.060 5 MPN/g) . HARIZZARE N T34 15 {8 F 7%
TRAL S, R85 U B A v (A B LR Y o B
XGPSR EE M B A, A WEEATE
R B R ] S A TS A A AR K AR A
b VR S 2% G AR AT YD N U R RN R R, U TR AT
REKINIETE , A ERF Y SRR P, BE
AR B 5 B I A R G SR K RS — 0, iR
NG ) A 485 Al B VD T B, L R 2 B P E A s
5, X0 J5 B2 21 A] RE 23 1 ™ A XI5 gy It 7R
TR J 52 1k 2 R R 2 o0 5 X 9 XS A R A 1 A AN

PEil, ek /b %2 6 BB R R 32 X5 g o TRl o 6
XoF 15 A T FAT B e o S i B T, S R A
WD PSR TS G X b 1T AT

J& SE Ak B b, B0 TS Y A S R A T R
A BT B, X AT RE 55X I R 22 T i PO
BERE A O, MRS s A 4 KRR
37 T B I RS IR AR VD 1T T Y TS B K BIF 5T R
W, A 48. 7% W 1Y% I 1A X IR A4 T &Gt vb 1],
I, S I 4 04 il A AR SR R iR R A N R
=R AROE Gl RN N UREE CE | B A S R
PR XS IR A U 11 BT Y 75 G /KT S 3T 0 B 52 5 e i T
PR AT 2 S5 Y il 00 B A, 98 1R FSIS il i il
E IS & F v A 5 OB P R (HACCP) 2 )y A
A Tl P A O TR TS G, AR PR X IR AR D ) T 9
0k SR

ARBETEAR A T DX JE S AN A T [ Az
PRV TT R 5 e SR A5 B oK, AT o 3 FE S Py
U TT B XUBSE PP A LA B it — 2 in o 58 85 7 il A2 i T
A R 8 S N TG B A A 2 A O B A ) A
B U0 1 T B TR A e S AR I SR

S % 3k

[1] LIUJK, BAIL, LI W W, et al. Trends of foodborne diseases in
China: lessons from laboratory-based surveillance since 2011
[J]. Front Med, 2018, 12(1): 48-57.

[2] £ 2003—2008 4 3k [ 40 14 1 £ P AL L H AT 7 51
Fe e A mE s [ D] dbat: v B U #2 1 hoee, 2010.

[ 3] CHONG A, LEE S, YANG Y A, et al. The role of typhoid toxin
in Salmonella Typhi virulence [J]. Yale Journal of Biology &
Medicine, 2017, 90(2) : 283-290.

[4] XINGY F, WANG G Q, SUN Y L, et al. Analysis on the
epidemiological characteristics of foodborne disease outbreaks in
Yantai from 2012 to 2016 [J]. Modern Preventive Medicine,
2018, 45(4) :596-599.

[5] MAJOWICZ S E, JSCALLAN M. The global burden of
nontyphoidal Salmonella gastroenteritis [ J]. Clinical Infectious
Diseases an Official Publication of the Infectious Diseases Society
of America, 2010, 50(6) : 882-889.

[ 6] TFoodborne Active Diseases Surveillance Network ( FoodNet )
2012 surveillance report [ R ]. Foodborne Diseases/United
States, 2014.

[ 7] European Food Safety Authority. The European Union summary
report on trends and sources of zoonoses, zoonotic agents and
food-borne outbreaks in 2012 [ J]. EFSA Journal, 2016, 12
(2):3574.

[ 8] ARVANITIDOU M, TSAKRIS A, SOFIANOU D, et al
Antimicrobial resistance and R-factor transfer of salmonellae
isolated from chicken carcasses in Greek hospitals [ ] ].
International Journal of Food Microbiology, 1998, 40 (3):
197-201.

[9] CARRAMINANA J J, YANGUELA J, BLANCO D, et al.



I VG A8 5 0 R S8 S 37 TR R AH DG ARE i v U0 1) 1R e A B v e A T —— A L — 71—
Salmonella incidence and distribution of serotypes throughout [19]  #RuaWk, =JeNl, Apgiul, 5. R A vKEEY P55 b v
processing in a Spanish poultry slaughterhouse [ J]. Journal of MTRETG RS A [J]. 2RS¥ E ik, 2018, 24(20)
Food Protection, 1997, 60(11); 1312-1317. 102-103,117.

[10] LAMMERDING A M, GARCIA M M, MANN E D, et al. [20] B, Ryb9b, TWZ, & VLot X V1] K3 A7 3R 9
Prevalence of Salmonella and thermophilic Campylobacter in fresh A R T 25 M A AT [T, Y09 ARl B 2%, 2019, 47 (2):
pork, beef, veal and poultry in Canada [ J]. Journal of Food 157-159.

Protection, 1988, 51(1): 47-52. [21] U4, ORGSR I AL B ER 50 17 TQ T 15 Y 6 0 Wl 5 43 17

CLL] BE/NW, X058, SR e, . U1 43 3t DR Y 7™ B o [J]. 2 MR, 2018, 185(17)- 107-108.

IR B 53 B9 B L% [J]-ﬁ“unﬂ%,ml& 34(11): [22] ‘kiete, Eikz, Vi, & RGN T by ) RS
250-253. el Koy e [0, ﬁmg Jot B A A 4, 2016, 7(9) -

[12] i N\RIGHEREZ DAMTRAETZEL S, BREMA R 3525-3529.

WEEAMAR. EREEERRE BHMAEYFERE D) [23]  Ja2Ade, M ORbKR, SkEHL, S5 RXYE SN AR P4 b
[T A 45 GB 4789.4—2016 [ S ]. b 5. v [ 475 #E th iR RS T5 fE o [J]. ES W prdl, 2015,31(11) .
#1,2016. 1206-1209.

[13] USDA/FSIS. Isolation and identification of Salmonella from [24] Zspisie, AFT, kB, & P EPUA NI A= THA
meat, poultry, pasteurized egg, and catfish products and carcass IV B 75 G KT 2535 A AR B [T ], w48 BB 5 2 2 R,
and environmental sponges[ Z]. 2014. 2013, 47(5) :435-438.

[14] USDA, FSIS, OPHS. Most probable number procedure and [25] Tty Fo0T, £50eks, 2. 2010 4EVE 9048 AWV 1) T Yo
tables, MLG appendix 2. 05[ Z]. 2014. %m%w%mu1¢mﬁmﬂixm,mmzun:

[15] SAMBROOK J,RUSSELL D W. Z» Fra B Sc i 45/ [ M ]. 85 5% 170-172.

B L. 3 MR AT BEE AL, 2008. [26] PhGuiR, ARAVE, sRARHE, 5. A XS R A b P b 1T IR E R

[16] VO ATT, DUJKEREN E V, FLUIT A C, et al. Distribution of R pEAG s b [T ] ttﬂmJuTLﬁ 2017,15(2) :72-78.
Salmonella enterica serovars from humans, livestock and meat in [27] ZRE, =K, RER,%. T HEX P K E X EAY
Vietnam and the dominance of Salmonella Typhimurium phage [T]. SAR & S Rk4: , 2009, 25(7) :825-829.
type 90 [ J]. Veterinary Microbiology, 2006, 113 (1/2): [28] FA0, Z0pk, ShFLL, 5. M A 4 RRIE G hER R
153-158. PR AR D T B TS e K BT 25 R B 53 A [0 ). vp A L s e

(171 F, BE, EEKR, & ESR™ DU RET 2%k, 2018,52(2) :124-128.

WRGLEAE [J]. TR Es KR, 2010, 27(7) : 50. [29] WILLIWAMS M S, EBEL E D. Estimating changes in public

[18] @i, EFs, skmifik, 45, 2015—2017 4 Jb 44 B B5 T & health following implementation of hazard analysis and critical
i R 1T B BT Y bR 0 B i R I A A [T B 2R S B control point in the United States broiler slaughter industry [ J].
#2019, 35(2) : 36-38. Foodborne Pathogens and Disease, 2012, 9( 1) :59-67.

LA

EHER R, BAN

2 A

1A 255 4

[FEZE

R A AR R [ AR ey

KT EELE A 358 5 (1 A

2020 £ % 4 &

Hy 72 By # A R R A R e 0 B IR TR LT T AR

BB

XL T ACY Dk
RAy BT Bk LTS

LRz AREALEEHEBGN,

bEAE R R fe iR R, T B
ELFAEFURLHES,

B Ry R R AT SR E

iiﬁ% SFANY I A B R 2,
Euey , PREAABXNFEIBR S ED,

F AT

.aﬁé%ﬁi%ﬁ%ﬁ%xwTim%%ﬂmﬁxmwﬂ&a%é$ﬁo

WOANEMERTZMEES , ANAFERANE
B3 BRI, BENEIEL,
AR B R B 04 4 R T

'3"* VAAZ Ak B3R

B TR NIR

S

iZ &

HLE N BAREIRAL = & 4, 3t

gEE Z2EYI

ek " A RARE

BRRE RV RAB BXAER
Z0Z0%F—H=ZFxH

W

(48 £ 4% 4 hitp . //gkml.samr. gov.cn/nsjg/wjs/202001/t20200126_310742.html )



