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Monitoring and analysis of Campylobacter jejuni contamination during
slaughtering and processing of broilers

LIU Tian-Hong, QIU Sheng-Chen, SONG Zhao-Jun"

(The Fourth Affiliated Hospital Zhejiang University School of Medicine, Yiwu 322000, China)

ABSTRACT: Objective To investigate and analyze the contamination status and regularity of Campylobacter
jejuni during slaughtering and processing of broilers in Jinhua, Zhejiang province, China. Methods Six broiler
slaughtering and processing enterprises in Jinhua were selected to detect C. jejuni contaminate on qualitatively and
quantitatively by direct counting method, and the epidemiological trend was analyzed. Results Among the 2139
samples collected, the positive rates of C. jejuni in cloaca, dehairing, eviscerating, precooling, packaging and freezing
were 92.48%, 83.39%, 98.12%, 79.31%, 86.21% and 77.45%. The positive number of C. jejuni were
12926.1£1821.84 CFU/g, 379.01£67.44, 856.66+206.27, 110.57+19.52, 138.01£76.5, 67.90+46.79 CFU/100 cm?.
Totally, the positive rate and number of C. jejuni increased first, then decreased, and then increased again. The
contamination of C. jejuni in large enterprises was better than that in small and medium enterprises. Conclusion  Six
broiler slaughtering and processing enterprises are all contaminated by C. jejuni. Large enterprises should pay more

attention to the production process and disinfection in the packaging process. Small and medium enterprises should
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strictly control the operation specification in the packaging, and improve the production process of dehairing and

precooling process.

KEY WORDS: broilers; slaughtering and processing; Campylobacter jejuni; monitoring and analysis
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L1l & #
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fil. buffer. dNTPs, Taq i, k5T & PCR Marker(Ki%
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Carry-Blair 23 5575 5 (h E B B B R ORHEOIT & 2
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MH BilEHE 75 . MH ARG SR 5L [ BD A H); SiFE4
ML CE RIEA A BR ), AR ENE | il e A A (21
J¥98%, HZA WakoAR]); FIEF PIMEEE 2 (LI 98%, I
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R R B(AF 98%, 2£E Amresco 2], B HIRFI (00
afi, [E 25 AL R BRA F) o
1.13  FBEME

PRAHE(H A MGC 2 Hl); PCR X, HLIK{X . GelDoc
2000 MK A% 5347 2 52 (35 E BIO-RAD 2 H); Millipore 4
KA. Milli-Q R HJFR T (B [E Millipore 23 7)); B HHE
TR IR (I BRE BT 20 ); MiniSpin £ 20/ B0
ML, 5804R &8 7R & L AHL(TEE Eppendorf 23 F]) .
1.2 LI E
121 H&HRE

(1) AR J2 S 0 T R A SR 4

FERCRIESH 1996 AF 3 E A0 i id 2 A 28
(Food Safety Inspection Service, FSIS)Aliffi ) HACCP!' ik
U ARAE T e TEWITT AKX 6 FIANS S8 SE 0N T4
v R ARFE B o (P 5 B AR 1 4% bk 7K (phosphate  buffered
saline, PBS)(2 mL/™)f K TR A ER 35 5) b A 4008 PR o1
el AN R 250 cm?®, JEHEEN T 250 cm?®, it
500 cm?), FIRLFROMBERICE T REAE N, I8 Tikéh,
fE 4 h NiZE B E/N, FERERILE 1.

A3 HIRAE RS B S2 R QI A i) . BBJ . BUE
Ja HFETRE RS BRI N SR LR Y),
6 ANFRY ARG A PN A AR i, RE R T ORFEAR N,
il A~F,
F1 ABEEMIIREFZHEHEARITHRFMRERESR

Table 1 Epidemiological studies of C. jejuni in broiler chickens
during slaughter and processing

Gi's R KB EBADRTORER RERT M

A &t KA 45 6 270
B &2 KA 65 6 390
cC 4&%3 Ay 48 6 288
D 4&f4 rh 46 6 276
E &5 I 62 5 310
F  4&f6 I 53 5 265
A1t 1799
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®2 ARGVEERRHE=HEMERITHRFAREREEE
Table 2 Epidemiological studies of C. jejuni in slaughtering
environment of different enterprises

G REH VA REAIRRER REFY HE

a &Rl KA 10 6 60
b &2 KA 10 6 60
c  &fE3 Ay 10 6 60
d &4 ki 10 6 60
e &S /NS 10 5 50
£ &%e6 NS 10 5 50
A1t 340

1.2.2 HaaE

AUECEE i AL INIZ 26 R FRIE P BUR AR, BT
1000 pL K PBS(pH 7.2)MIEE LEH, R BE
20 min, [AfEIRGEOR, BOLAR,

XA AP R S A B B AR Bk PBS
B TR0 h,

2 BRI /INHE ST ok, o DA b b FRAT FORE B 43 B
B 100 pL 45 Tkt CCDA SEAH, 42+1 °C, 10%
CO,-5% 0,-85% N, JEFRAABEFE 24+2 h J5it4Ek.
123 BBtk

Z [ GB/T 4789.9—2008¢ & MM E I 4K =T
RHEER S ) WEAT23 IS fh 8 4 s Ak ®) I hnifAk .

PRBUK A SR SRS 3~5 MERNT MH ISP E,
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5 2~3 Ik, HEMR B4R EE.
124 HHEE
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() E 5 J5 2

Xt Z£ #E PCR Jyik% @ NUInG M E#E, R GB/T
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FRHEERNER PR 2ERG TR IR, R T MH ARG 3R
e, (4241) °C., 120 r/min. 10% CO,-5% 0,-85% N, 535
FEREFEQA2) h R, 5 20%HM LI(V:VIRSGE, 25Tk
R, BT-80 °C KRS .
12,6 #IELIEL G541

i ] SPSS 12.0 %12 (3E [E SPSS 2wl )%t 6 I B is 4 T
AOE, TR DL E A BCR IR R, SRR TR R A
BIE M I E OB A EUmsbr i 20K, R t &
5, SR 200 TR iR, P<0.05 R ERA ST

2 HER5HH

21 ABEEMISEPIZBFEhEISEMNEM
ST

WX RAEMRE 1799 My EEsh M UG, SR AT
PIE H, 45 RS R SE 0 T3R5 o as i s il 7 B 1k 2R 34 S B
WA . RREAL, B SR AR . o AR IR R
523 1 7 i AT B R S T e, T R T AT 2 S i
FEE 2R A TR B, L2125 1 il B P S S 2 3 - T
g Mg . W BUNNE . THETS . AR
FRATHE S I 25 S il B B 264 R 92.48% . 83.39%
98.12%. 79.31%. 86.21%F 77.45%. Z5H M3 3,

BBt
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Table 3 Positive rate of C. jejuni in each link of broiler slaughtering and processing

B 23 5 A PR %
RAEFRAT ]
&1 1 &g 2 4183 &1 4 &S &1 6
MEEE 91.11(41/45)  92.31(60/65) 89.58(43/48) 91.30(42/46) 93.55(58/62) 96.23(51/53)  92.48(295/319)

WiE 75.56(34/45)

KA 100.00(45/45)
THEWY  77.78(35/45)
(2R3 86.67(39/45)
R 77.78(35/45)

78.46(51/65)
98.46(64/65)
75.38(49/65)
84.62(55/65)

80.00(52/65)

83.33(40/48)
95.83(46/48)
72.92(35/48)
79.17(38/48)

72.92(35/48)

86.96(40/46)
95.65(44/46)
78.26(36/46)
82.61(38/46)

78.26(36/46)

87.10(54/62)
100.00(62/62)
85.48(53/62)

91.94(57/62)

88.68(47/53)
98.11(52/53)
84.91(45/53)

90.57(48/53)

83.39(266/319)
98.12(313/319)
79.31(253/319)
86.21(275/319)

77.45(158/204)
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22 ARIMENABEZMIAWNEFESHESSE
B ZE M S A

— SR, HAEE S T R AR E SN T4
A RAEE, 5 T HRAT 17 REL AR, 1 7R
VLR TSR NS Al o KA RS Py PRI 38 J 5 o Tl 25
B AT Y AT AT LUE R, AR, KA
J& SE N LG 1A vh s Jigp 25 il T B e AR T e L /LA
AP (P<0.05); 7ETHFEHS I, /NELAall B 2 i T/ X8
rh s fi 25l T P S 2 i TR | Ll (P<0.05); R4
BEPRAT, /IR B SE I T XS A s 1 i P R
F T o R L (P<0.05); LAt R 5 B AT B35 M 22
(P>0.05), Z5RIFE 4.
23 ABEENIIEPZBHESHESENEES
T

WIEXRER 1799 BEEEL TR, B AT LA,
A FB SE N T 3R rhas Jigp St v BH M B AR S 23 B 4 i
P BH PR 2 AR AL AR AR L, 2B SE T R AR T T = A
feitas, o, LERPINEERT 2 B 25 i vl PR SR s 7t
AT e A AR T B0, At I 3 HH AR HE DG T

DAL RS %4 LS A v 233 g 255 0 e ELA B S T A,
FEHFE IR Z 5, 25 s iR PR RIOLRER TR, X R
B PV T AT R R AN PR 2R T 4 o 25 o s i, 2 AT 8K
P0G PR v s i P S e R i — o R .
B WABE. THETOS . R VR SRR AN 1A
o OB M B4 B A 12926.14+1821.84 CFU/g |
379.01+67.44 . 856.66+206.27, 110.57+19.52 138.01+£76.5 .
67.90+46.79 CFU/100 cm?, #5513 5,

24 ARMEMABEZ=MILANTEFESHETSE
HEESH

Xk AN [ AR P R 8 08 S 0 1A ol 23 i 25 95 e 1Y)
SERATAI LR 1, FERBERT, KRB JE S2 0 1A%
TR P 23 i 2 ol R BE AR AR T L /NI (P<0.05); 7E
THEE TR IR, /NELAID R S0 T (4 38 1A s s 25l 7 P
PERC R TR PR AL(P<0.05); 7EAIZEFRAY, /N4
MV SE 0 TR PR Fh s i S R R O 2 T A Al
(P<0.05); FERIAYY, KA JE S 00 T4 38 P as fig
255 BT B B T R Al (P<0.05); HLAER AT A
BEMZERP>0.05), FEHRNE 6,

R4 FEMEABEZMT oW =FEMEREER

Table 4 Positive rate of C. jejuni in different scale broiler slaughtering and processing enterprises

23 S A FH 2R %
AR
KAl LR E 4 IRl
Lz i 91.82(101/110) 90.43(85/94) 94.78(109/115)
JiiE 77.27(85/110)* 85.11(80/94) 87.83(101/115)
LBRAAE 99.09(109/110) 95.74(90/94) 99.13(114/115)
HER AR 76.36(84/110) 75.53(71/94) 85.22(98/115)*
fa3 85.45(94/110) 80.85(76/94) 91.30(105/115)*
IR 78.18(86/110) 75.53(71/94) .

T *: P<0.05, T,

®5 MBEEMIIRTERT=HETHEREYR

Table 5 Positive number of C. jejuni in each link of broiler slaughtering and processing

23 J 5 i A A/ (CFU/100 cm?)

KAl
Tk e # Wi A i TH#E B f1% YR
&1 12795.68+3294.84 818.41£118.73 879.434+223.39 68.07+£32.62 76.05£11.75 89.86+36.29
) 10303.23+2704.85 743.72496.46 969.164+91.37 33.55+18.38 155.02+87.93 120.374+43.12
&3 12485.02+4267.93 80.08+24.59 706.51+160.7 23.45+10.82 38.80+8.43 15.33£10.72
&4 11853.96+6449.5 184.12+88.3 835.61£75.19 92.52+16.3 93.63+43.74 46.04+29.04
& 14420.13+£3025.05 175.45+16.22 816.22+194.62 258.274+34.27 221.49+27.63 --
&6 15698.79+1154.88 272.26+76.37 933.04+114.37 187.53428.76 243.07+51.52 --
-y 12926.14+1821.84 379.01+67.44 856.66+206.27 110.57+19.52 138.01+76.5 67.90+46.79

H:#: Bih(CFU/g), T,
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E9MH

XF 340 GYEREERESL 0T A B, AA BT LIE H, BREE
Hh s J s TR S e AR AR 5 45 A i IR AR
FEL, LB SE T R S B AR T AR At g, BRI
BRI R 25 5 . TR s R, ANEL L RS
RIS i R E R TR R
(P<0.05); FEBCPINEFRTT, Ak SR FE b 25 25 il

AT BHAA: 232 R BHPE 550 18 25418 T K /Nl (P<0.05); {3
RTINSl FR ISR i v g 25 T T 3 R B 4 )
HR TR PR (P<0.05); HALERYBAT B M 2%
(P>0.05). Z5HILEK 7.

26 EHRNBHEUSEE

Zpl 2T PCR FILMERR T IEM S E, AWt
B 422 BRI AR, b 407 SR A A IR, 15 B
NG B, RILHALFNE S R . SR ILE 8,

R 6 FEIMIZAGEE M T4l =05 i E PR

Table 6 Positive number of C. jejuni in in different scale broiler slaughtering and processing enterprises

PHEE 5 25 B B 45717 =:/(CFU/100 em?)

A FEIRAY
KAl FREL INEL il
T # 11549.46+3499.85 12169.49+5358.72 15059.46+2089.97
JitE 781.07+142.61* 132.1+56.45 223.855+46.33
EERNNIE 924.30+157.38 771.06£117.95 874.63£154.57
TH 7 Ve 50.81+25.54 57.99+13.56 222.90+91.52*
(2k:S 115.54+49.84 66.215+26.09 232.28+39.58*
B 105.12439.71* 30.69+19.88 -
Fx7 HEHRPZSHESHEASRER
Table 7 C. jejuni contamination in environmental samples
23 5 TR B2/ % Bt B i 2 25 T 48 47 1k /(CFU/ 100 om?’)
HE PRI
KA SRR N2 INEL Al KA SRR N2 Il
5 100.00(20/20)  95.00(19/20)  100.00(20/20) 2209.08:£248.64# 2256.29+729.93# 3903.32+329.45%#
i E 35.00(7/20) 40.00(8/20) 40.00(8/20) 103.22+74 168.24::94.03 173.535+62.73
e 100.00(20/20)  80.00(16/20)*  100.00(20/20) 1827.66+211.73 473.02+155.67* 1343.82+157.82
HETE  45.00(9/20) 45.00(9/20) 50.00(10/20) 75.44+39.43 74.61+17.86 88.07+41.94
{3 70.00(14/20) 65.00(13/20)  70.00(14/20) 738.56+177.73* 120.785+37.53 258.13445.25
TR 50.00(10/20) 45.00(9/20) - 121.84+44.84 112.98+36.01 -

*8 THESBER
Table 8 Number of Campylobacter isolates

5 T 3 B AR
T
481 &2 443 &4 LS &6 it
25 M R 21 46 76 34 103 142 422
25175 il 1 3 2 2 6 1 15

Ho Al A B A 0 0 0 0 0 0 0
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VR ER N EM T e A, FZERCRFRT A
/U R SE I L AR S i S i R A TR AR g, HLE R
P43 B, 1 B FE A SR 5T E0 R SR 3% =, MBS
Tz o AU LLERR TS IR, R RO,
X WL A A DX 6 S AN J8 SE I Al AT T e Mo o
TRATIRFIIGE, A AR 8 S i e v 233 i 25° bl 1 114 B
AT LR AR

FEE MRS T, ABFse4i a5 E 4k GREIGE '™
THOMAS %" R &AM e 45 AL, 45 e n Tk
225 s ol B PE P R S B S T v R T T v i AR
B BN EFR AT 2 i 25 i 17 B R B B T v, AT
Ji 25 B 2 il TR BE P SR BT R, AR S S S il PR
PER R TS B R G R AT REAE T, B
DA S5 5 4 AN 2 ) i T AR 25 5 v, Wi N 2 i
A IR 25 i 2 il 7 B A 2 U200 R e B O A
TR 2 R i TR TS G R SR, AR HR R I AT
(4R VR R R TR T B, AR SCHE I 2 1 2 il T AR
PR SRR

HERVIS T, AR E RS E NS GREIGE
26081 LUBER ZEPVRGHFFESE AL, 548 S 1ot
25 1S TR B AR AR AR B, 45 B 2 Tl B B 2 il v
FH Bl 2 I e T o R AL T = AR i 3. RIRERY,
TEE PN IE AT 25 1 25 i B P P e B s T e, X
— IG5 PR TR A5 R — B0 . X R TR R X
PRI A A, e ] PR XS g S el R R 2 A
To Y LAy E R U AR A A R, A5 s i P
PEF B AR WA K KAEAL, (25 725 i 3 P A 0 K K RE
i XRUIE T IS BAE— € B FRRIR T XS R 1H 2
A TS Yk, A AT RESG N TN A 2 [R1 58 ST G LR,
BT LAA 2 6 B X Fh gt SR

FEA PR ) T o T S PR, /N Al 15 5 B B
BefE b 2 B 4 i s B B0 B TR R AL
(P<0.05), X AT A&t T/ Rl olb AU 15 SE B (R) 0 4, 5 52
REIIREE DA, STFEmSE 5. BT,
Il 8 S 0T AR PR v 23 i 5 i s B 25 0 B P 4
FET . N (P<0.05), X AT g2 TR B 5
N E . RER T AR, KAEMRHZ
G2, FEKIRE R BAE BRI, o PR KSR
FIMPET B9 K525 25 i 7, CASON %611 BERRANG
S 5 e R 22 12 mT LA A A AR X8 I A 2 1T Y s

MR Y . EBCN IR, Al FREEAE S s

5 1 D PR S0 BH M B B TR L /Nl (P<0.05),
T AT RS2 R T P A Ml 7R B R B TS A 7  EA A
BRVRRCINGE . BREE T | T BTSN 7, BOYSEN 25124
5 2 BRLER P U 3k R v JSL o 3 Xof i 3 ) e R AT LA A 3R
K2 I TG Yt . RN A ERTY, NI & 2
TR R A i S A PR R A B RO v Tk A
1k (P<0.05), X TTRERE B F/NEI L 5K . A B Al T
A SR, ANESAS L I # T0A T 28 55, 11
A AR EE AR S K Ak A R 22 it
BEIRNT, KA FRSEAE it b 23 1 25 il B B M 2 8 3 o 1
H ARl (P<0.05), /NS J 52 T T B 38 PR R 25 i 25
PRI B A 25 0 B 1 250 8 25 o rh Bl (P<0.05), X AT g
S B TR Al 55 R Rl 4 £ 2 AS ] A B /N A
b A B A E A I 5 [ 1 58 X5 YA B A R ), b 3%
TR KRB B 520 1A RS IR H 23 i 25 il 4 FH P2
H TR AL (P<0.05)1%),

BTN, TEARTE IO . T A AL AT
B AR 7 RIS R BRI DA, S ARG 8 s i T ad R v s
TG Y A R o KA Y LRI Y
AR TR A, HE R 2 B KA R R AT DA R ARG
A 2 1T 245 U 2 Y BT 490 s /NI il 7 o i 75 552 P ) AR5
THEE, AR AL PR AR VR, 45 v 50 6 T =
BITE,

AR5 R FH A T s BRI A O i, X4 AR A b IX
PRIXS J& SN Al AT T 28 B s i B R TS S R A 4T
ARIUT 4 A3 43 b, X PRI XS J S 1Al 22 i 255 Y TR 5 4 11
SEREECHE, A B AR SCTRI 1A 23 M 25 il A A XUBG PRA A
Tl A PR s M 25 T 9 e B B 10 s SR A T A T
Fi o (ETR T PR R B S0 T AR e s B S il TS e I A
MAFRA, T PASE 2 | AR . B AR R SR Bt oF
T AR B 3 TR A 8 0 4 5 T 2 2 f Bl

SE Mk
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