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82 Y > TINCBVWTH EON I —BREOBLEEL. E.coliDEEEZIRAR U, 99DLRE476MERNI. &5T575

DY TIVHEDSNIZ. BIMIOMERIE. FRA (52) . ORA (71) . HEA (82) . FP (40)  RRULERLD
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o  NOV_LEPRIEZESFI BN, TG TONFDFRIRZRSL. HEBEDRBRRIZ)% T35, UNU. IRTE. B4 DEEEZ
SRTEUVTARBENADININDTEZ(ZITBIEETERV, 22U, PCRIE—FUCED<HFHDONoVOAEYIEAE (L
HACCPAR—ZDOTOT AP FIEDIREI AR E CIFEII D,

o IREERIBENoVIERA RIS, HE(ANTFME(depuration) B E(relaying)) 93 &SN TULVS, 2L
IBEPSECIZIRBUENHINELNRUVN, SHEECLIZIIAN#OE M ZS|EEIT . ROIENRAREERETE
BB REN TORWBIENS hFT Z IRIET DL THD.

o  HFPONoVOEIBHEEL. hE0AEMIENt MOBE(SERINBVESICT DL BE(IE RSN IGHNSOUNGEZ
HIE T 2CETHD. TNICHNZ T, BELSNIZCENDFSIEICLOTNoVZHS I e DR R F b T ED B LR T %
EDHDETHBDo
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[/ODAIWAVZTEHEE RIVM (2013)DHEE]

<B#-B5x=>

“HREOAERIFRIAILA. BRRAOERFRIAIVA EERmPO./OT/)VAICDONT, YRTFHIlIE Er I Sl DES
TR R EZ KU,

<ERFER>

(EFEFERTO./O91)VAICDVT)

4 EMOBTENRERINSRTERR/KTHD. ;EROREG. BREMMRITFI2KOES LV /OV/IILADREEIC
KTF T B, ENCHLVDRARICHIZD. Z2UTEDISISERIR/KMENN ANISKURFICIHTELT D, F/e. thFRKD./OU4
IWZAREEHRDESDENHD. NMD—IBMEDEDTHD. AT LB CTEYIPEEZN I AICEDIZE EENI(CE
RENd3H. KRG INHAADT 3% EEENICDI O TEDINENHD.

BEENIZ/O9CIADREEEU R, J—I9A=DIANAICEIHAERIGET IV ZAVWTHE I LN TES (Teunis et
al., 2008) . COEFTITIE, BERICHITIRRZ MOV TEEROERFEENERBEIN TS, e, BIHRRZ S LU
B - TRRCT T 2REKRMEAEREDRAIEEEEBEIND.

NoVRERAFRERUIEIAR(L., SSRAGEZES I3 (Wyatt et al., 1974). JHEZEONoVRERIC I 2 HREMRIEE
= (IRIENBRVRAIHETE (CER2EZ R FUIED,

EHBERADVINARBEOEERELRFELL T, FrHRENSERA. 2RENSFHEBEULEmADIEICLDE RN HD.
DLIWANRF—DSLIETS MR EIE(E MBIFCFEEYFRNTHI LN RSN TS (Bidawid et al,
2004; Berhaelen et al., 2013a) . J0-J (F£L) BLURF-IL (Gltt) HS0FBEZCOVTIE. BEREISGHEER
HSRITFEENTHED, VAVEHIICFIFHRIBETH Do
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[/ODANVAURVEHImE BfR (2012)DHIE]

<B#-B5=>

2012F FYICHBIIDRAIROBmAROB BRI NFEL U, O/\— NIYRAFEFRE LUEFIN BT (C LD FRRTTIC
JO T RIRARBLWRIEEN B FEBROAF T2V CEENIENRIESN . AREORER., /O ANYRKIOIREA
ToHolZRIgEEN RSNz,

RAYEFBYRVEHERAZFCAR (BfR) (&, 7ML AI(CBHMRUL B TIIRIBICHE VT, FRLZ BITE T LENIGERAFIIC
HIFB/0T1 NV ADEFKNME. IEHUECOWTEHIUZ,

<ERFER>

TIRNI AR UV O ORIRIE TIERRU A FIICHHER NIZ 22T THD. 2 DOFIRIS T34 F I RFE(ChNER
Uiz, ddAIBIS T3, /mERAF Iz HEE D 2DIEZHBESBTIKICHEEE T, S8(2~3nMiHEEIEzEDTE
Tl

EFEPECEARUTORVEIBIS TE., (FEAEN I TR TAFIZIRML TLVz. CNSONNBWLIER (CH LERDRE
MEDLBWNTZEUTEMIBAS MR D TULVRL,

KEROFER. OV A%3070 0. 60 CHIEL ThZERICAEEIL I EETEY, 3RERIpH2. 7([CREL TEARE
g BdLETERN D,

FRERAFIX0, FELIERRR(CHF2./0U01 )V AICEE T BATIERVN, OV (HEpHIBICTFENSHD. 270 CZBX
ZREEHITIE, MNEARE (KRTFLU TR D ZISENEEFZDT —INSREN TS,
AFIOHFLEPDRE N0 CRBICRDE THIEAEZ(L70° CRRTORBFEINZEN, DM AZZRICAE M LT IDISEUTE
FETHBRLIICENNDG, UM, KEDSEAFIZFHEEUIKICANTOIEIFYL. D50HNEATIEAFI(CFEIS./0
M2 T ER(CANEH LT BREN TERVNEE ZBND.
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OVRIFHIE OEREERK
[/ODANWAURDFHIME FSAL (2013)DHRE]

<B#-B5x=>

o TAVIDREmEER (FSAI) ORFZERICLZCOEREOEM(L. FIHTEREHRZHIECL. BEmBEEDL
IR EBENDOBH IR DfEmZEZE. LT, JOVMNRICERENNAFEEEUR NS HE B ZSTRIH(C,
YRDICE DI RZBIRECT DL TH D,

<ERER>
o FEERRFEIAFATII/OVAINAZIEE I B LEARTEETHD D, BEMPOREDBLIVEZ (L. IRTERAEEDIWE L DIz D5
FERFECLOTITHNTUVS, UNU. DFFERTFECL TIRE SN /0714 ARNAD R EIA )L AL EFBRE
2&5H(3. AERICEFENEEIAESNTOBCEMNNST | IRAEL TAESE THD (Lowther et al., 2010)
o AENTEETHZ/ OV ADRLANIN TOEE(CIEBERIMEREN DD BIFHITFCELSE., IRFRTEFHETES
FE=RFEZ200cpg TH 3.
- EmEBEEQL TELERLZAEIZ —MEMNAERICHEL, BEIIEIEUNFLRALTHTED/O9/IILAVAIEIE(CEY
IRHAHRAEREITDNEN DD,
o BEIHNBV EUFRERICHUTIERICTTVAL. FIEENTORBWITZERRVSICEEIRETH S,
o MIHCEINZEIOHFO./OTAIINALNIIOERRNREZA T (F, IR TENICERSINTORVLD, FXt> 0%
b EDEEBREEEEIATAG. FXSINEZIRTO/WFOH Y TN EIREL THFIERHFHADRETH S,
o BEmEBEEN/OVIINAOTRATICREARUEEDOIF Z2HIZCBS ASERHICE. LLTD2D05EN .
OUIEZVIBZITHRVWEDHT :
ZOMIFONFO /091 ZEEN200cpg A TSR UleCEHZEETT D, 2485 EHlFTUNFESNIZ2205 > T))
AY>TINDEDELEE101E) T200cpg A FICRBEZRT
QUERINIBENTZHF -
JOVIIADEEZR T B B3LIIGERETESNEYERIEEZEIE T B, HIX (S, KR EFRICLDRERE,
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(v EHEOURIEHIEEOS | FETIRD5. ST OB LR R S AS A ST
EUR (—RZH-=7) ,

o —IRADI-Z2TEOXHECDOVT, IR SEEICLBZBTIRAI DI 2ELL ., WERE/ERMINE
SER O EITo.

o RPN TS ZENSIFICEBREI XN CHEBE VIV, )

(BIAXBNEER%E (—RAVI-227) ]

© HEO/\5-EBEREICEAUVLTEIERTZEEZERICLZESHE (20094F) . JOYAILAICDWTIFY
2970774)0 (20104E) LABEDZHER,

@ VYATFHMEZEFTIAENTUVB D55, SHEE(CHVWTHEINZIURIEIRIEEDIET VREL
THICEEEBONDT —INEEEHINTUVB X,

® BAMICE. a. (FEMURVFHEZITHEOTVWRIEE) ETINOA> Ty —AELTERINTLS
T—AMEEEN TVBXER, H3LNEb. T A (IFR) (CLBVAMERBZNRICOVWTIREEZITO TS
ko

@ BMRTEEER(CLZFHEEZ (20104F) KUURSTOI7AIL (20094F) NMSEIBUREAEIE
R (BIARSER) (CEDE. FCFTARICIREITAREBEHRT. MOHEARCHIFBIRIFHmZITRIMRICE
NT - THOTEREBIRERBEIRNMBE SN TLE X ik, EARNIC(E,. FASIGHIRR. FEOFIR
FEFE - 1 HAR . R M EMCRI I 218 SHHEICRIT 215 A EFE/ N0 T Ex P/ 5RIE - 122
BEFSICHITDIRZEFTLR, NEY/5TFBEICLIE - VMNIINADEKRR [FER &F
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2. (2) FHESCEOUNERVEE - D
OURTFHIES| ASHR. SLU TR HADIETE

B SZB(CLDBEEDRR. hoEDN\)5—-BE&EN#A1373R. /O ABHEFA82ERNE
BXEEL TSN, XIRTE, BEICLDIERDIRDIAHZERM TR (FENCH>EONIS—-
JO9MIVAGETT100#RIZE X TROIAD L2 ARTE)

J| -+ 10y mEk) AR[/0]
[SCRRUR S (F&ERIRM) ] « 2% mme 541 w5 @R R /A
- . https/fwww food gov uk/sites/de
:stcit]:zzjle::\fes\;?)lnltzfe: survival and elimination Nigel Cock, fault/files/FS101120%20NoV%%2
) : ; o o
.iﬁlz o @2 =) 1 | Noo1 of norovirus in feed and on food contact surfaces é?i?%f;;ds g;r-'mcal 620review20report?s 20154
# L . - . .
sz Fam i A (XA gtijﬁzitd;’;f:n?f“ted Kingdom Food Jonathan Stein, %20FINAL%203%20June%202
Campylobacter jejuni infection as a cause of the geney 015.pdf
1 | Ccool L Allos BM -
Guillain-Barre syndrome 5 | noos Recent advances in understanding norovirus  |p- - oor qo oo J Med Virol. 88(11) -1837-1843 20164
On-line brush and spray washers to lower pathogenesis o o (2016) B
5 | coo2 |EFsA2011 nu;ubers of Cﬂ?g?ibﬂﬁﬁr ﬂﬂdhES_‘iherichiﬁ coli Berrang ME and Bal A systematic review of human norovirus
and presence ol Samonella on broller carcasses survival reveals a greater persistence of KEnight A. Haines J, Stals A, Li |Int J Food Microbiol.
during processing 3 | N003 human norovirus RT-gPCR signals compared to |D, Uyttendaele M, Knight A, | Volume 216, 4 January 2016 20164
Reduction of thermotolerant Campylobacter []_nose of cultivable surrogate Jaykus LA Pages 4048
3 | C003 |EFSA2011 |species on broiler carcasses following physical |Boysen L and Rosen| Viruses.
decontamination at slaughter. Progress toward norovirus vaccines: Aliabadi N, Lopman BA Expert Rev Vaccines. Volume
Effects of lactic and acetic acid (reatments on 4 | NOO4 considerations for further development and Parashar L.'D Hall L\J‘ ) 14, 2015 - Issue 9 Page 1241- 20154
1 | coos |EFsasons Campylobacter jejuni inoculated onto chicken Cosanen S and Avhd implementation in potential target populations. ’ o 1253
leg and breast meat during storage at 4 C and - ) _ _ What is the reservoir of emergent human . Journal of Virology. 2015 Jun 1: _
18°C. 5 | NO05 X . Karst SM. Baric RS. U 20155
norovirus strains? 89(11): 5756-5759.
de los Santos F'S, Dy Norovirus introduction routes into nursing ; ]
The natural feed additive caprylic acid AM. Venkitanaraya homes and risk factors for spread: a svste;mtic Petrignani M, van Beek J, Journal of Hospital Infection
5 | CO05 |[EFSAZ2011 |decreases Campylobacter jejuni colonizationin |Metcalf JH, Reyes-H 6 | NO06 . . B o Borsboom G, Richardus JH., - . p ) 20144
market-aged broiler chickens. Dirain ML, Aguiar | review and meta-analysis of observational Koopmans M 2015 Mar:89(3):163-78.
and Donoginue DJ studies -
) - Annual Review of Food Science
Scientific opinion on quantification of the risk High hydrostatic pressure processing’ a and Technoloev Vol. 6 389-409
6 | C006 |[EFSA2011 |posed by broiler meat to human EFSA T | NOOT promising nonthermal technology to inactivate |Lou F1. Neetoo H. Chen H. Li J.| - ey Vol . 20155
N . ) (Volume publication date April
campylobaceriosis in the EU. viruses 1n high-rsk foods. 2015)
7 | coo7 |EFsa2011 Occurre];tce and enumer_’a[ion of_Campylgbacter Figueroa G, Troncos Persistence and Elimination of Human J Food Prot. 2016
spp. during the processing of chilean broilers. |G, Rivas Pand Toro| | g | Ngps Norovirus in Food and on Food Contact Cook N, Knight A, Richards GP. |7 -0 0% 2'7“3_ o4 20164
Surfaces: A Critical Review. e :
Th il d control £ Hofshagen M, Jonssom mramr— o0 T ETITaITe ST CUIITIoT - e E—
8 | coos [EFsaz011 | € SUIVELUANCE And control Programme 100 ooy A (National Veterinary |programmes for terrestrial and | 20104
ampylobacter spp. 1n broiler flocks in Norway. N X -
Institute) aguatic animals in Norway.
Oslo, Norway.
Hue O, Te Bouguin S Taisney
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7| 541 The occurrence of Campylobacter spp. in Estonian broiler
chicken production in 2002-2007.

8/ Meremae K, Elias P, Tamme T, Kramarenko T, Lillenberg
M, Karus A, Hanninen M. and Roasto M, Food Control 21,

272-275.
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OFHMImE S | SRR UEHT SR xRk

(#0837 (FHER4R#R) )
No.C002 <EHIEEFSA20113|FSTHt>

On-line brush and spray washers to lower numbers of
Campylobacter and Escherichia coli and presence of
Salmonella on broiler carcasses during processing

\ M. E. Berrang et al., 2009 J. Appl. Poult. Res. 18 :74-78 /

<FERQRFER>

« BEAIBIZ(CHWVT, J335%%. PEEORRVEOITL —FE%.
EARORBEIMAIDZ T —55%. AlEEEEZOI SR E. HRE
BIDATL =530 5 DOFRATYICED., LRDH>EONIS—F
BN EDIEEARIH I DNEAREL

o RFFATYVIEERDE, IOEON\VA-EEIETFY (k) log2.58
cfu/mLh5log 1.15 cfu/mLEBRTHE S UE (p<0.05) . —
A, 1 D20FFRATYIOHTIEHEONII-EEROEERE EH
EHBENRHOI,

K SHO TV EARX 5EAR=255>T )V OB

o HIERSEIIDOVTEEROMEBMAHSNTE (RFFRATVI%Z
BEBRRNB0%—24%|ERISHA (p<0.05) )

o E.coliliDWTIE, PZEDBRVEEOR T -2, AlgiEB o
S3HFRDE 1 ATVIOFHETERBERORB HHA NI
(p<0.05) .

ik No. No.C002
74 b On-line brush and spray washers to lower numbers of Campylobacter
and Escherichia coli and presence of Salmonella on broiler carcasses
during processingl
il M. E. Berrang and J. S. Bailey / I. Appl. Poult. Res. 2009, 18 :74-78
xF G4 By B— 77— FF=—2K | I LrEEp
HEPLTT A 2 (=) [ + Hiksig T A Y hERE
E):B]
F A T L EOEELS, FORERREMHEOEBD AR o0 EH LTS 2k
Jiik
MM 7 oA 7—OMTTHIZENT, LEHLGH
AT v TOMREM<T, @RODFR, D
5 OO AT » 7 L 1L, Prescald brush washer (77 S {if) . post-feather pick (New York

dressed) spray washer (F4-Hi 0 R\ 72 A7 L—PE) |

AN & A oo A7 L — ki) .. postevisceration brush washer (P20~ 7 S pki) | final
prechill spray washer (/AT A7 L —kif) O 5EETHS
T, TR AT o S ORI CEAE L R BIRIRL T, oA ERR, e RS

U 5 —(Campvlobacter) = KIEyI#i(Escherichia coli)) 45 LU,

§
e A
Uiy, — B

HLE R FEIZ o T

o AR E

EN

b I}

LA Ensis A

Glih v Ems iy #—g

DA E AT g

inside/outside spray washer ( R X2

YL 7 (Sahmonella) O A7 HE - G

OFiE log 2.58 cfwmL 705 log 1.15 efw/mL {Zj%

TRAF—DLFEIIFEEL TSRy Eu s ¥ — KIBHE

1 8097+ 5 249~ L 7= | OFEHRBIE
L R AT o TR BERAT v ORI T,
nAR1

71 B EUKBEREOER E(og efwmL of rinse) &, HLER T FEORGE

it
oo ZHD RO Table 1. Mean' number (log cfumL of rinse) of Campylobacter, Escherichia coll, coliform, and prevalence of
Salmonella on broiler carcass rinses collected before and after processing intervention steps
TR O
MDA Site Intervention/process Campylobacter E. coli Coliform Salmoneild’
E S 0 g
A 7ML LA T Before  Prescald brush 258°+£0.917 A.60%£0.18 4905 0,19 201257
R CIEh B ry Z— After  Prescald brush 2127 4 0.92 441°£0.29 473029 21725%
Before  NYD* spray wash 117"+ 0,78 36204033 40103 1472575
TILEETELRW After  NYD spray wash 105" £ 0.63 30654027 33754030 1272555
e e 1o o Before  T/O wash 193" £076 2847035 313 £0.37 107255
AR kA ML ) After LO wash®
IR B 0 TR 2 . Before  Post L/'Ohmshwgshm': 127 +0.58 2747031 3.11°+0326 7/25°
Afier Post IO brush washer
Before  Prechill spray washer’ 121°+0.57 222%+0.18 2611 =021 87257
After Frechill spray washer 115 £0.56 2.697£0.30 3167 £0.31 61257

“*values within columns with no like superscripts are significantly different (7 < 0,05) by Duncan’s multiple range test.

"“Values for pi of el with no like sup 1pts are significantly different (< 0.05) by the Kruskal-Wallis
test.

"Mean from 5 rephicarions with 5
“Number positive per number sampled
“95% confidence interval.

‘NYD =New York dressed.

“The insida/ontsida (140} washer, post-1/(1 brush washer, and prechill washer were all in close series such that the sample atter
1intervention served as the sample before the next.

per site per replican
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1.88-2.24l0g 6.07-6.40 xi#E/g. 14 BRI CFU/geR
CFU/g ({&E 5.91-6.06 X#E/g = bgmg
PUETEEY) IREEUETERE (3.24-3.26%1%E/g) }%Bﬂé;w 33
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14 [/ \ [
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BEOA (£ ) J\—11.0, #AF 11.0 MPN count/g
¥, bR, YUY EERIAZE 33
3, LN—, B
R¥)
WA E—OvhOE - (2B FILR (10CUF) REETAUREENE — £E 11.0, A% 0.11, 93 0.19, L
SN (£ RK) J\—3.10, #AF 0.16 MPN count/g
¥, bR, YUY EERIAZE 33
3, LUN—, B
B¥)
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OREMRE (/OVAIVX)

EU v EUREOE#HRZUNEL. Scientific OpinionéL T ERDIEETZEWELEH TS,
RE v BEmBGRBEEZCEHIHFCHITZ/O0V/IILADURIEIRDZHDH A R4 > 2ERR UL TS,
v EBEEENSTINI LA IEIRE S DS AT LRI,
v 2011F(CEBTBORA ZBIEI 7733 2RIAL. 2010-2015FE0OBE=4U> ) %=l
RAWY v 2012F(OHREENUCARFERTI NI LA INFE, cNZZ T UAZEHEIN THN .
7AIIR v JOVIABHFSERITHIEORS. —fixmly. EEERE. FREERT. BREURERITOHA RS >ZENE
NYERK
A-=ZN3U7 v JOVANRICEZTINTUAIBEDIITRA A RSA %Rk $FC. ADMSANDRERICERZES. FFMlxRzR
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(1) MREMOBN-HxR (J-RFFI—REETOBFRE, BER. 7INLAIFH F)
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(4) #WEBEkR GER-HFORTT-HEE. ]UR. £ - BENTIE. FRE RETE F)
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2. (3) FIEDHETNIVAIEERIBEDOABTEEDFIRICBEITIARIFHDUNEE
« i, B

- HEQORBEG
OFEHREROENFES (FERIH)
/el Hino o T AREE
D Hrbossd e
BEIZ L - THRRAMR SN BB RE S H~T HATHY, 2007 06 0NEHIZHS
[ asss 4 —Rt) Food Standard Ageney (2.5 4 | 4 280,000 ALl Lol 4 LiaE & ;
RO (EREE 2% - AROTIRR
ey S R TR FSA Tl 2015 4:-2016 I BB £ ot & LT 1EMO¥—~F 22 & Kk
il o, st s s e W2015 (£ 1 10 (79 A)
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@A (YT @Hh, T6.3%TH rEasiy F—SRK,
A=Y BN AT 4% Th oAy ¥ — 2R,
W2015 450 2 [ (10-12 A)
o TV 066
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e — AR T Eosiy b —ih
lf 7L 1,995
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Y (41%) (7%}
139 2014 SEH 1
1,300 1,282 fiver Ly RN -
1237 sicrrla <10 1088 100-1,000 =1,000 Mot Total
1212 1218 1220 Fi Fi tosted  samplod
1,200 1163 B14(95%) 26 (%) (1% 1(0.12%) 1 53
(0.12%)  (100%)
1,100
ﬂﬁ R
Acting on Campylobacter Topether ¢ 4 Lroi— 0T B NE RS RO HIIEOED
1,000 + T, 2014 0 G EME BE 2 A L T D
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HEEHEREL TS,

Chicken Challenge &3 # 4 K54 w20 (20154) LTEHEY, -BHEST, 48
HOMNZMLTOh oy b — il FIEEL IR L Tv5,

2015 LRI HOBE 51T D o - AR — 3 DFCEFR A, (3

Source: Defra

H #HEOF oA F—EEO]

—Lof WM : 2014 4E 2 A~20154F 2 A) #BT, 20164 T AL 20164 3 A £ °H

R EEIC S5 M T L OBADLERR .
17 + Poultry Pocketbook (Agriculture and Horticulture Development Board) © 2015 L, 2014 HF0E SRR oL, MESZ S, (PO 2Rk LR L
ot " AAHEtEN B D, )
MR BORR T OSE &7 DN
2005 0 Defra (2 £ 5 ## Tid, broiler holdings MHHIO sy fiix, 10.000 FIiH : 2000 ik
3]+ 700 $:(22.6%), 100,000 HLL F : 400 H(12.9%) & 725 TW 5, HRGE

"
‘l' .\‘ 'J 2 H”’f ClE. BT b R AT L T A microbiological survey of Campylobacter contamination in fresh whole UK produced chilled chickens at

7
e, retadl sale ~ February 201.-} to I'cbruan 9010
> https:iwww.food. gov.uk i pylobact 1d mme
aﬁ(?@tﬁ:i — TR - s httpsiiwww.food. gov.uk/sel fmicrabiol j‘ bact id / il survey vear 2
EEIZB T SBROWHBRBOWBIILTOLEY, httpsiwww govuk/puidance/red and white meat slaughtert dard operating proced
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