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No| Ferrishd | 4w | 2P i 4, | EastEw
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1|EFSA 2011 |SCIENTIFIC OPINION EFSA Journal 2011;
Scientific Opinion on Campylobacter in broiler meat production: 9(4):2105
control options and performance objectives and/or targets at different
stages of the food chain
2|EFSA 2012|SCIENTIFIC OPINION EFSA Journal
Scientific Opinion on the public health hazards to be covered by 2012;10(6):2741
inspection of meat (poultry)
3[WHO 2012|THE GLOBAL VIEW OF CAMPYLOBACTERIOSIS
REPORT OF EXPERT CONSULTATION
4|FSA 2010|THE JOINT GOVERNMENT AND INDUSTRY TARGET
TO REDUCE CAMPYLOBACTER IN UK PRODUCED CHICKENS
BY 2015 DECEMBER 2010
5|MPI 2015|Prevalence and enumeration of Campylobacter and E. coli on chicken |[National Retail
carcasses and portions at retail sale Poultry Survey
March 2015
Jav (VA
1|EFSA 2012|SCIENTIFIC OPINION EFSA Journal
Scientific Opinion on Norovirus (NoV) in oysters: methods, limits and [2012;10(1):2500
control options
2|RIVM 2013|Quantitative risk profile for viruses in foods RIVM report
330371008/2013
3|BfR 2012|Tenacity (resistance) of noroviruses in strawberry compote BfR opinion No.
038/2012, 6 October
2012
4|FSAI 2013|Opinion by the Food Safety Authority of Ireland Scientific Committee
Risk Management of Norovirus in Oysters
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1) hrEans 4—BE

(B Eu s % —JEd  FHfiE 01]
Scientific Opinion on Campylobacter in broiler meat production: control options and
performance objectives and / or targets at different stages of the food chain

EFSA Panel on Biological Hazards (BIOHAZ)  EFSA Journal 2011; 9(4):2105

Oy

<Hx - BW>

MM ZEB 2D % #5215, the Panel on Biological Hazards (BIOHAZ) (%, SR b 1
N B —IHERIKET D5, N7 k=~ AEEE (PO), KOV — RF = — OXBREZIB T
L5 —=7y MZET 2R PR RIS 27200 U 2 7 5l 2 i L 7z,

<HE>

EFSA IR oL ey 2 —RBEICE28YH (Wren "y X —ifE) ZiHiit 5720
DEEHY AV FMET NVERE LT, KETALEHNDLZE T, BEPORHEOKEMICE
B H e a Ny B —IEYRIR T 1 OSBRSS A RE E e D,
ARETIVOHBEIZHT->TE, EURX—RAT A % —o (2008) OFT—X %A T b7 —
2L LTHWE,

RETNEHNZY A7 T, Cjeini & C.coli & DESLFOZEFHOE N, B b ~DJF
JEHEDEWIZEAT DA ARR L TND D, MELZXN LN & & L, £, FAME
B O RS OB FIEIZ DD T HIFRP AR LTV D78, AR 12DV T b K
THHZ L L LT,

< FE >

OV 27 BRI
EU TIZERFI 900 HAR T o em "y Z—EICRELTRBY, hrvEuny 2 —ERTED
BBIEIC LD 2 A MIFEM 24 2 —nmic B2 EHEES LTV D,
BIOHAZ 7N EICEf L=t kD L. Ao Eu s X2 —EDOERD 20~30% N7 0 A 7
— A DMLER - FRER - BRRIZHIR L, 50~80%IZRIEH (T mA 7 —, FEINE) [CHhkT 2L R
BH O TS, b E hA~DGHEREICOWTIL, 7 a4 7 —ROMEE - FRE - et
DORRFEIL I < Dhro TN oD | ARIRREK I B L 72 @ FE BN O CUIUE B 72 M 1 X 72
STV,
WHFKOH e NT X —BREOGRERE L LT, BAEZN LI GEUAAORK L IFEET D 2
b, EEBBECTOBERELEBSELZENL VRN THL EEZOLND,
BGZBIT DN, X2 VT 4 RORGLERIGIZEIT 5 GMP/HACCP % gl Ehi 35 =
LT, TaA T —DRELV SV EBROIBRL NV ER UL ENTELEEZLNRTND
ML T OBFITIIE 2 RO EICEET 5 2 &b EEMZRFHEIE R ST,
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OFERH Y A 2 34 D E i
4 PEOT —HIFEDWEEN Y A7 IO, 7 uA 7RO R AT X —BE R
BREE FOMEY A7 I XERBERE R L,
HEEDORER, —RAEERFE TONANC LDV A ZEREEIFRIT, MBREIC L > THRDIEH DX
NhDH ENRINT,
BSUHIGICBIT DHBENO I e a oy 2 —@E#E % 3logo/units Jlb sE5 &, B R
fEEEY 2 71307 &b 0%IET 5 LHfEE SN, Fio, LR vuny Z—EEk
% 1 logio/units BV SHE5 &, b FOEFEY X7 1% 50~90%KE L. 2 logiofunits LL g
EHHE, B FORFEY A7 90%LL FEET S & HEE Sz,
LARDIGYHREEARBUC LD &b PO Y 2 7RV RIL, N—RA T A L DIFG L~V D3k A T
D EICEALLT, 2TOMBETREEROMEMZ R LT,
TaA T —FNOA L Er AN X —{EYRIE LT, mMEEEIEER YRS TERWnWEEZDL
b, Elo, HATHRICEIT 2 EREN Y A 7 5Hii#E R Tld, Logistic Slaughter (=f2ME#H D%
\CHMERS 2 U 2 0575) 1Tk FOREEY A7 IIEEAERB LN ERRBIN TN D,

O U R 7 3l 2 B F 2 7o % 5K Ot
— RN . 7T A A V=V OEHIZEY 50~90% D U A 7 K& FEELATFE, BN THE
LTV DO Al ik 28 BICHIIRST 2 Z & C, Ik 50% U A7 Z R ATHE, ik
(thinning) OHIEIZ KV FK 25% U A 7 Z KT HE,
BISWELLIRE « RAETFYNI2WGE . BURBR IR £ 72138 % O 27— L TOMBFERIZ LV
100% VU A7 #8552 LN AlRE, LK% 2~3 MBI T 5 Z & T, 90%LL ED Y X
J AR FIHE, 2~3 H OMEALEE, S IROBGEL (80°C, 20#)) | LIARDILFHEIZ LD
HE (AL, HlERBT NI oA V=7 hJ U L) IZE-5T, 50~90%D Y A 7 (KA
AlBE,
Scheduled Slaughter (=& FRINCHHMERFEAFE L, HEEIT O L) ITX D AREIMEND
WRE T Cld, BB KB Ny FREEBININZA D Z LN TED, 2 0EHOT—ZIZHSY
A7 FHBORER, 5D 4 BENCHRET D2 & T 5% DBMEEEEZFRETE D 2 L ARER S
iz,
—WRAFEBEE T O (H Bl O HIBRC Tk & O 1 1R5) I TEATAOBLE D O IR AT
RIRETEAN, — 7 CREE & OBIEMEDR N, (M HULERCETE /R & D & ARDIG YRR FEARIOR © [E 52
BN FEAT AR IR CTdo 5, (L FRIRIEE TS % EU TGRS LD FTREMED & 573, BiFRFAL T
X DR AT SN TALEE 1T 20,

ORSHOMAY I L D IEE Y 2 7 (KB
2008 FEIRF U CRERI AR EN 25% LN FE71X 5% UL T ThomENBE DO E EOREEHERF L,
ZNUNDOETOEPEEFIAFRR 26%LL F £ 721 5% FEERT 5 Z LN Ta 24, EU
BEOE FOREEY X7 LAV EZEI 50, 90%IIHT D 2 ENFTRETH D LHEE S 4Tz,
FERIAEPEBLS TOEY L~V 2K 5 72 012030 B FEREN XA E ORI (BRAE DI GIRIL,
ITADFETREMEE) ICR VA TH D,
EUR—2F A H—_A (2008) DOF —HZ|ZHSE | WAEMBERELRET D Z LI L D0
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A1z
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<fwm & HELE >
RB 2R A RE L, ERRICEER B CHEAT 20 TEOMRERGEL T Z L8k
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UZ7FMZATIITHIZD . WS ODRET DIHFMPFFE ST, SHIT TN DIFRE EE
LTWS ZEREEND,
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61

OLHXF*

#£2 NMABEOME (Overall summary of effects of interventions)

WHERTICBIT S e a "y 2 —KEizh 5 £ 7 Ak Z FROCER
EREBRE T DA
AL A2 ) T ¢ 21 Hi# : 20.0%—7.7% BERNEY«%E (BFP) Yes Gibbens et al., 2001
28 Hifn : 32.0%—12.0% BFP
35 Hiiit : 44.0%—30.8% BFP
42 Hifin : 70.8%—38.5% BFP
AH— R 0.40 (0.15, 1.09) p=0.06 [Zxtiid 2% BARE A E
T VA
TIAART Y= 21 A : 11.4%—5.8% H#EMHIRESE (BFP) Yes Hald et al., 2007
28 Hifin : 28.6%—5.8% BFP
35 Hiiit : 45.56%—17.7% BFP
Hifir A i CE AT L= k-factor €7 VICHE A (21 Hil :
0.47, 28 Hifin : 0.15, 35 Hin : 0.10)
#k % (thinning) O ik BFP #E OR=1.74 Yes EFSA, 2010a
[ElRtR% 0.5521 % €7 /VIZ i H
AT F s BFP #£E OR=1.98/10 H#4/n Yes EFSA, 2010a
[BlJF£R%K 0.06742 % €7 /LI
U7 F o BIBENEYH T 2 logio 8 No de Zoete et al., 2007
NI TV SENEY T T 5.1-5.9 logio B No Svetoch et al., 2008
NI TIVFT7 7 =G BIBENEYH T 3 logio I8 No Wagenaar et al., 2005
A& DR K ~D RN BIHENEYH T 0.5-2 logro B/ No Chaveerach et al., 2004
[RNYSIILY) hE7e L No Hilmarsson et al., 2006

Solis de los Santos et al.,
2010
Skanseng et al., 2010




G — BSIRS OIEERE TON A

03

Fa R o> kT KRz IS - 70 M1 A No
JL—h+« FU—=FA b Jl—hsa X=X b2V 7.5 logio b No Berrang et al., 2004a
7 L— hEHIHTZY 5.5 log D Allen et al., 2008a
7 L — b5 40-60%80 Slader et al., 2002
BISAEC DA A
& WA YR OB Ik #({F 0.9 logio CFU B/ No Boysen and Rosenquist,
2009
ER LG YR L AR D e PR LB HAFEH 1.75 logio CFU 8/ No Kemp et al., 2001
PettE D PAZE (Cloacal plugging)  #{#1 0.53-1.7 logi0o CFU 84> No Musgrove et al., 1997
Berrang et al., 2001
Buhr et al., 2003
Scheduled slaughter (Bt F U 2 7 AR G IEIZK T Yes (E#2A91213E  Hofshagen et al., 2008.
(25 U T BRAR BRSO I BAAL B 4 oD T VITHL A IA £ EFSA, 2010a
U A 7 AKALEE 2 i) T NRN—=RXT A
fE. 100% DA%
BT % % HEE
T HRERITEER)
Logistic slaughter (B3~ FOR1  IEFITOT 0722 % No Havelaar et al., 2007
WZE2ME N T2 JLER)
BEAHZOT AN
EARDAL I
g (2%) 0.47 logio /> (EARONM - SMUOEEEH (IOBW) ) Yes Bolder, 2007
0.74 logio /Y (BEFE S 7= 2 &) Riedel et al., 2009
RS R Y ¥ 4(1200 mg/) 1.26- 1.75 logio 8V (IOBW 1% (ZM%%) Yes Bashor et al., 2004
1.75 logio J&> (IOBW £ I(ZME %) Kemp et al., 2001
0.5 logio %A 7 /v (I0BW #(Z1&7%) Bolder, 2007

0.5-1 logio (1000 ppm TPE5FE) Corry et al., 2008
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—{k 3 (50-100 mg/l) 0.49 logio Jdi”v: (IOBW H1, 4.25 ppm) No Bolder, 2007
0.99-1.21 logio J82> (50 F7-1% 100 ppm, 2 L&Y | Hff) Hong et al., 2008
Vo=~ A 1.03 logio ) ("E%%) Yes Bashor et al., 2004
(10-12%, pH 12) 1.2 logio J&> (50C TR LEED ) Slavik et al., 1994
DR L (200CTIRLED) Whyte et al., 2001b
0.5 logio 87V (12% CMEFE) Corry et al., 2008
et AE A (RK) 1.07 logio J8» No Kim et al., 2005
W R FotE & ARDY 43% I8/ No Bauermeister et al., 2008a
EARO Y BRIV 7
0 H T O i AL 0.91-1.44 logio J8i» Yes Sandberg et al., 2005
Georgsson et al., 2006a
Rosenquist et al., 2006
3 JE FH] D 1y LR 1.77-2.18 log1o 80 Yes Sandberg et al., 2005
Georgsson et al., 2006a
BRIk 1.25 log1o 870 Yes Corry et al., 2006
TG AR R 6 logio Jdi Yes Farkas, 1998 or expert
opinion
SN B 6 logio 84> Yes Whyte et al., 2006
FREHHALEE (Crust-freezing) 0.42 log1o /) No Boysen and Rosenquist,
2009
ER 0.46 log1o 8/ ) No Whyte et al., 2003
R E I (Steam ultrasound) 1.3-2.51 logio I8V No Boysen and Rosenquist,

2009




(LLK:1E Appendices C. Intervention analysis using CAMO X v 5| H)

<ET OG>
Future Commissioned “Dose Response “
Counter- interventions models
factual ey Future P, N -
ot reduction
inter- -— ) - -
(Nointer CurrentP, N Nerccsching T
i L model - > Response model
interventions

CurrentRisk

Food Primary | Slaughter Processing | Retail and K b DR mOde!,
chain production ‘ Preparation
A A
]

EU baseline
survey (2008)

P:Prevalence
N: Concentration

Figure 5: Modelling approach used to estimate risk reductions due to interventions during primary
production and slaughtering

<EEBEONA A X2 U T DR >
9 BABHEIS T 26430 7 O HIC X 2 MxHg e MEGIHHEEIRREZN R (F 4)

Table 9:  Effect of biosecurity in all the indoor flocks in the C4 on the relative reduction in human
cases

Future state Simple exp/Beta-Poisson/Classic+ Simple exp Simple exp
Indoor and outdoor flocks Indoor flocks Outdoor flocks
24% (Current state, median) 0.00% 0.00% 0.00%
30% (median) 1.29% 1.37% 0.00%
40% (median) 3.44% 3.66% 0.00%
50% (median) 5.59% 5.94% 0.00%
60% (median) 7.74% 8.23% 0.00%
70% (median) 9.89% 10.51% 0.00%
80% (median) 12.03% 12.80% 0.00%
90% (median) 14.18% 15.09% 0.00%
100% (median) 16.33% 17.37% 0.00%
100% (lower 95% CTI) 0.00% 0.00% 0.00%
100% (upper 95% CTI) 36.53% 38.85% 0.00%

<HAPEBRBEQ T TA A7 ) — D>

° 3OT—H &L, 50 AROMEHZREZHEET LT,

® Haldetal. (2007) OF—ZIZHSE, HAFHEO A TEADT L7z k-factor L OME H 5
100%IZE 5 £ TOEERE LT,

® HEFTORR, 7IA X7 V= OEMIZEY B M S5 Y 22713 60.07%4 LT,
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< APEEE@H L E  (thinning) OHIE>
# 10 : Pk E APk L7286 OMX e MEFIFEIEREZI R (E1~4)

Table 10: Effect of stopping thinning indoor flocks (future state 0%) on the relative reduction in
human cases for consumers of broiler meat from flocks coming from different production systems

Country Indoor and outdoor flocks Indoor flocks Outdoor flocks
Cl1 1.79% 1.79% 0.00%
C2 25.22% 35.71% 0.00%
c3 12.60% 12.63% 0.00%
C4 25.07% 26.67% 0.00%

<AEPEBEFE@ AT F fin D IR >

50%

45% -

404 -

35% -

30% -

25% -

Risk reduction

20% -

15% -

10% -

5% -

b

58 56 54 52 S0 48 46 44 42 40 38 36 34 32 30 26
Reduction of maxiumum age at slaughter of indoor flocks

Figure 4: Effect of reducing the slaughter of indoor flocks on the relative reduction in human cases
(at country level) for consumers of broiler meat from flocks coming from different production systems

4 T H i 2 IR L7256 O & MEGIFEIREER (1 ~4)
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< ETE BRSO E N AR DRI >

#£ 11 : HEBNEMICEIT D Campylobacter % 1,2,3,6 logio i S ¥ 72354 O MEFHFEIR
Jh & (classic+ DR model)

# 12 : [Al £ (simple exponential DR model)

7% 13 : [l (Beta-Poisson DR model)

Table 11: Effect of 1. 2. 3 and 6 log; reduction of Campylobacter in caecal contents of broilers.
both for indoor and outdoor flocks. using the classic + DR model on the relative reduction in human
cases

Red. caecal counts 1 logyy 2 log)p 3 logyy 6 logyp
Red. carcass 1 0.64 2 1.28 3 1.92 6 3.84
Country Cl 83.21% 67.72% 97.51% 90.06% 99.70% 97.06% 100.00% 99.95%

C2 66.56% 48.59% 91.94% 76.76% 98.61% 90.85% 100.00% 99.75%
67.04% 49.36% 91.68% 76.96% 98.39% 90.62% 100.00% 99.67%
C4 65.52% 47.83% 91.01% 75.63% 98.26% 89.88% 100.00% 99.65%

Table 12: Effect of 1. 2. 3 and 6 log;, reduction of Campylobacter in caecal contents of broilers.
both for indoor and outdoor flocks, using the simple exponential DR model on the relative reduction in
human cases

Red. caecal counts 1 logjp 2 log)y 3 logyp 6 logyg
Red. carcass 1 0.64 2 1.28 3 1.92 6 3.84
Country Cl 33.98% 21.75% 67.96% 43.49% 94.57% 65.25% 99.99% 99.07%

C2  21.18% 13.56% 42.36% 27.12% 63.31% 40.67% 99.30% 79.56%
23.75% 15.20% 47.34% 30.39% 69.58% 45.48% 99.34% 84.65%
C4  2292% 14.68% 45.64% 29.32% 67.17% 43.85% 99.13% 82.35%

Table 13: Effect of 1. 2. 3 and 6 log;o reduction of Campylobacter in caecal contents of broilers.
both for indoor and outdoor flocks. using the Beta-Poisson DR model on the relative reduction in
human cases

Red. caecal counts 1 logy, 2 logyy 3 logyy 6 log;p
Red. carcass 1 0.64 2 1.28 3 1.92 6 3.84
Country C2 16.11% 9.72% 37.50% 21.56% 62.28% 35.61% 99.43% 80.87%

C3 20.59% 12.55% 45.72% 27.29% 70.54% 43.63% 99.46% 86.13%
Cl 38.49% 23.57% 76.41% 50.19% 95.84% 74.04% 99.99% 99.29%
C4 19.22% 11.71% 42.87% 25.48% 67.18% 40.88% 99.29% 83.55%
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< B RSB BE© A TR 7 >

14 . BBAERS CHEAEZ1T - 72855 O b MEFIHEIKHEZI S (classic + DR model)
# 15 : [Al £ (simple exponential DR model)

7% 16 : [l (Beta-Poisson DR model)

Table 14: Effect of decontamination treatments in slaughter-house on the relative reduction in
human cases in the four study countries. using the Classic + DR model

Treatment (1:;?:: d) C1 C2 c3 Cc4

Irradiation/cooking 6.00 100.00% 100.00%  100.00%  100.00%
Short term freezing: Rosenquist ef al. (2006) 1.44 92.59% 81.35% 81.40% 80.22%
Short term freezing: Sandberg ef al. (2005) 0.99 82.90% 66.14% 66.63% 65.10%
Short term freezing: Georgsson et al. (2006) 0.91 80.17% 62.62% 63.19% 61.63%
Long term freezing: Sandberg erf ai. (2005) 2.18 98.30% 93.98% 93.69% 93.16%
Long term freezing: Georgsson ef al. (2006) 1.77 96.05% 88.47% 88.30% 87.43%
Lactic acid: Bolder (2007) 0.47 55.72% 37.56% 38.36% 37.01%
Hot water: Corry ef al. (2006) 1.25 89.49% 75.81% 76.04% 74.68%
Acidified sodium chlorite: Kemp (2001) 1.75 95.90% 88.12% 87.96% 87.07%
Acidified sodium chlorite: Bashor ef al. (2004) 1.26 89.68% 76.13% 76.35% 75.00%
Trisodium phosphate: Bashor ef al. (2004) 1.03 84.11% 67.80% 68.25% 66.74%

Table 15: Effect of decontamination treatments in slaughter-house on the relative reduction in
human cases in the four study countries. using the Simple exponential DR model®

Treatment (10];?:: d) C1 C2 c3 C4

Irradiation/cooking 6.00 99.99% 99.30% 99.34% 99.13%
Short term freezing: Rosenquist ef al. (2006) 1.44 48.93% 30.51% 34.18% 32.97%
Short term freezing: Sandberg ef al. (2005) 0.99 33.64% 20.97% 23.51% 22.69%
Short term freezing: Georgsson ef al. (2006) 0.91 30.92% 19.28% 21.61% 20.86%
Long term freezing: Sandberg ef al. (2005) 2.18 74.08% 46.16% 51.52% 49.66%
Long term freezing: Georgsson ef al. (2006) 1.77 60.15% 37.49% 41.96% 40.46%
Lactic acid: Bolder (2007) 0.47 15.80% 9.85% 11.05% 10.66%
Hot water: Corry ef al. (2006) 1.25 42.48% 26.48% 29.68% 28.64%
Acidified sodium chlorite: Kemp (2001) 1.75 59.47% 37.07% 41.49% 40.01%
Acidified sodium chlorite: Bashor ef al. (2004) 1.26 42.81% 26.69% 29.92% 28.86%
Trisodium phosphate: Bashor ef al. (2004) 1.03 35.00% 21.82% 24.46% 23.61%

(a): Reductions are same for indoor and outdoor flocks
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Table 16: Effect of decontamination treatments in slaughter-house on the relative reduction in
human cases in the four study countries. using the Beta-Poisson DR model

Effect

Treatment (logy, red) C1 Cc2 C3 C4

Irradiation/cooking 6.00 99.99% 99.43% 99.46% 99.29%
Short term freezing: Rosenquist ef al. (2006) 1.44 56.54% 24.88% 31.27% 29.21%
Short term freezing: Sandberg ef al. (2005) 0.99 38.11% 15.92% 20.36% 19.00%
Short term freezing: Georgsson ef al. (2006) 0.91 34.87% 14.44% 18.52% 17.28%
Long term freezing: Sandberg ef al. (2005) 2.18 81.34% 41.85% 50.41% 47.37%
Long term freezing: Georgsson ef al. (2006) 1.77 69.09% 32.13% 39.72% 37.17%
Lactic acid: Bolder (2007) 0.47 16.84% 6.86% 8.89% 8.30%
Hot water: Corry et al. (2006) 1.25 48.83% 20.96% 26.56% 24.79%
Acidified sodium chlorite: Kemp (2001) 1.75 68.42% 31.68% 32.20% 36.68%
Acidified sodium chlorite: Bashor ef al. (2004) 1.26 49.29% 21.16% 26.80% 25.02%
Trisodium phosphate: Bashor ef al. (2004) 1.03 39.57% 16.67% 21.29% 19.87%

< B JSUBRELME®D Scheduled Slaughter >

7 17 : Scheduled Slaughter (PCR & HW\ofitt) 30 L7356 O v MEGFHHBUR 5
(classic+ DR model)

7 18 : Scheduled Slaughter (55#%iL%ZHWoft) %38 L7256 O v NEGI RN
(classic+ DR model)

7 19:Scheduled Slaughter (PCR & HW 72 g ) 2 50 L 723556 O &b MEGHFEBUKEENE (simple

exponential DR model)

7 20 : Scheduled Slaughter (5572 iLz MW o) %5380 L7256 O v NERIEEURIE)

(simple exponential DR model)

Table 17: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter), using PCR as detection test (assumed sensitivity=75%) using the Classic + DR
model

Cl C2 C3 C4

Prevalence 3.28% 30.27% 19.19% 75.81%
%Flocks to which intervention is applied with scheduled slaughter 22.70% 2.46% 14.39%  56.86%
Irradiation/heat Risk reduction if applied to all flocks 100.00% 100.00% 100.00% 100.00%
treatment Risk reduction with scheduled slaughter 75.00%  75.00%  75.00%  75.00%
Short term Risk reduction if applied to all flocks 82.90%  66.14%  66.63%  65.10%
freezing: Sandberg
et al. (2005) Risk reduction with scheduled slaughter 62.18%  49.61%  49.97%  48.83%
Ijongv L Risk reduction if applied to all flocks 98.30%  93.98%  93.69%  93.16%
freezing: Sandberg
et al. (2005) Risk reduction with scheduled slaughter 73.73%  70.49%  70.27%  69.87%
Lactic acid: Bolder Risk reduction if applied to all flocks 55.72%  37.56%  38.36%  37.01%
(2007) Risk reduction with scheduled slaughter 41.79% 28.17% 28.77% 27.76%
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Table 18: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter). using culture as detection test (assumed sensitivity=48%) using the Classic +

DR model
Cl C2 C3 c4

Prevalence 3.28% 30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter 14.53% 1.58% 9.21% 36.39%
Irradiation/heat Risk reduction if applied to all flocks 100.00% 100.00% 100.00% 100.00%
treatment Risk reduction with scheduled slaughter 48.00%  48.00%  48.00%  48.00%
Short term Risk reduction if applied to all flocks 82.90%  66.14%  66.63%  65.10%
freezing: Sandberg
et al. (2005) Risk reduction with scheduled slaughter 39.79%  31.75% 31.98% 31.25%
Long term Risk reduction if applied to all flocks 08.30%  93.98%  93.69%  93.16%
freezing: Sandberg
et al. (2005) Risk reduction with scheduled slaughter 47.18%  45.11%  44.97%  44.72%
Lactic acid- Bolder Risk reduction if applied to all flocks 55.72%  37.56%  38.36%  37.01%
(2007) Risk reduction with scheduled slaughter 26.75% 18.03% 18.41% 17.76%

Table 19: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter). using PCR as detection test (assumed sensitivity=75%) using the simple

exponential DR model

Cl1 C2 c3 c4

Prevalence 3.28%  30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter  22.70%  2.46%  14.39% 56.86%
Irradiation/heat Risk reduction if applied to all flocks 99.99% 99.30% 99.34%  99.13%
treatment Risk reduction with scheduled slaughter 74.99% 74.48% 74.51% 74.35%
Short term freezing: Risk reduction if applied to all flocks 33.64% 20.97% 23.51% 22.69%
Sandberg ef al. (2005) | Risk reduction with scheduled slaughter 25.23% 15.73% 17.63% 17.02%
Long term freezing: Risk reduction if applied to all flocks 74.08% 46.16% 51.52% 49.66%
Sandberg ef al. (2005) | Risk reduction with scheduled slaughter 55.56% 34.62% 38.64% 37.25%
Lactic acid: Bolder Risk reduction if applied to all flocks 15.80% 9.85% 11.05% 10.66%
(2007) Risk reduction with scheduled slaughter 11.85% 7.39% 8.29% 8.00%

Table 20: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter). using culture as detection test (assumed sensitivity=48%) using the simple

exponential DR model

Cl1 C2 c3 c4
Prevalence 3.28%  30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter  14.53%  1.58% 9.21%  36.39%
Irradiation/heat Risk reduction if applied to all flocks 99.99% 99.30% 99.34% 99.13%
treatment Risk reduction with scheduled slaughter  48.00% 47.66% 47.68% 47.58%
isk ion i i < % 2 ) 9 0 22 699
Short term freezing: Risk reduction if applied to all flocks 33.64% 20.97% 23.51% 22.69%
Sandberg ef al. (2005) | Risk reduction with scheduled slaughter 16.15% 10.07% 11.28% 10.89%
Long term freezing: Risk reduction if applied to all flocks 74.08% 46.16% 51.52%  49.66%
Sandberg ef al. (2005) | Risk reduction with scheduled slaughter 35.56% 22.16% 24.73% 23.84%
Lactic acid: Bolder Risk reduction if applied to all flocks 15.80% 9.85% 11.05% 10.66%
(2007) Risk reduction with scheduled slaughter 7.58% 4.73% 5.30% 5.12%
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7 21 : Scheduled Slaughter (PCR & HW\oftt) % 30 L7256 O v MEGHFHBUR ) 5

(Beta-Poisson DR model)

# 22 : Scheduled Slaughter (3F#iEZHWZH) %% LcHE 0 v MEGHAERREE R

(Beta-Poisson DR model)

Table 21:

Risk reduction obtained when selected interventions are applied to positive flocks

(scheduled slaughter). using PCR as detection test (assumed sensitivity=75%) using the Beta-Poisson

DR model

Irradiation/heat
treatment

Short term freezing:
Sandberg ef al. (2005)

Long term freezing:
Sandberg ef al. (2005)

Lactic acid: Bolder

Cl1 c2 C3 Cc4
Prevalence 3.28%  30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter  22.70%  2.46%  14.39% 56.86%
Risk reduction if applied to all flocks 99.99% 99.43% 99.46%  99.29%
Risk reduction with scheduled slaughter 74.99% 74.57% 74.60% 74.47%
Risk reduction if applied to all flocks 38.11% 15.92% 20.36% 19.00%
Risk reduction with scheduled slaughter 28.58% 11.94% 15.27% 14.25%
Risk reduction if applied to all flocks 81.34% 41.85% 50.41% 47.37%
Risk reduction with scheduled slaughter 61.01% 31.39% 37.81% 35.53%
Risk reduction if applied to all flocks 16.84%  6.86% 8.89% 8.30%
Risk reduction with scheduled slaughter 12.63%  5.15% 6.67% 6.23%

(2007)

Table 22: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter). using culture as detection test (assumed sensitivity=48%) using the Beta-

Poisson DR model

Irradiation/heat
treatment

Short term freezing:
Sandberg ef al. (2005)

Long term freezing:
Sandberg ef al. (2005)

Lactic acid: Bolder
(2007)

Cl Cc2 Cc3 Cc4
Prevalence 3.28%  30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter 14.53%  1.58% 9.21%  36.39%
Risk reduction if applied to all flocks 99.99% 99.43% 99.46%  99.29%
Risk reduction with scheduled slaughter 48.00% 47.73% 47.74% 47.66%
Risk reduction if applied to all flocks 38.11% 15.92% 20.36% 19.00%
Risk reduction with scheduled slaughter 18.29%  7.64%  9.77% 9.12%
Risk reduction if applied to all flocks 81.34% 41.85% 50.41% 47.37%
Risk reduction with scheduled slaughter 39.04% 20.09% 24.20% 22.74%
Risk reduction if applied to all flocks 16.84%  6.86% 8.89% 8.30%
Risk reduction with scheduled slaughter 8.08% 3.29% 4.27% 3.98%
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Scientific Opinion on the public health hazards to be covered by inspection of meat (poultry)
EFSA Panel on Biological Hazards (BIOHAZ) EFSA Journal 2012; 10(6):2741
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HAZARD: RISK RELATED
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POST-CARCASS CHILL

N |

A 4
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ATTRIBUTION TO|
POULTRY HIGH?

YES NO.

e e S

PREVALENCE IN
[CARCASSES HIGH?

NO, YES

the carcasses.

! Risk of infection through handling, preparation or consumption of poultry meat.
2 Current controls: any hazard-specific control measures implemented at farm and/or slaughterhouse level before chilling of

Figure 1: Flowchart providing risk ranking of different hazards
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Table 5:  Risk ranking of hazards according to the categorisation in Figure 1

Hazard Notification rate in Severity Severity (DALYS) Source Prevalence in Risk category

humans (% deaths) attribution carcasses

Criterion (High: > 10/100 000) Highin more than one High: > 100 DALYs per See Table 4 High: > 5%

year= 0.1 % 1 000 cases

Campylobacter spp. High Low Low High High High

(including C. jejuni, C.

coli and C. lari)

C. difficile Not available (Expert opinion) High Not available Unknown Not available Unknown, expected
to be low — not
considered further

E. coli (toxicoinfectious Low High High Low Low Low — not

strains including VTEC) considered further

ESBL/AmpC (E. coli) N/A (Expert opinion based N/A High Not available at Medium to high

on hospitalisation rates) EU level
High
ESBL/AmpC N/A (Expert opinion) Low N/A High Not available at Low to Medium
(Salmonella) EU level (low
proportion of
resistant  isolates
using flock data;
see Annex D)

Salmonella spp. (non- High Low Low Highl High High

typhoidal)

Y. enterocolitica Low Low Low Low Not available Low — not
considered further

T. gondii Low High High Low Not available Low —not

considered further

! As shown in Table 4, the attribution estimates vary greatly between MSs, which is considered to be a reflection of the effectiveness of implemented control programmes including for how long
the control efforts have been in place.
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Farm ‘
. Parent flock /. Targets, if
Farm audits: . appropriate
Management
and monitoring
data
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. appropriate
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/ Higher risk \ i Lower risk
Q:y flocks
* *7
Abattoir
Higher risk lines Lower risk lines Risk categorisation |I
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Slaughter of higher Slaughter of lower
risk batches HE|c® risk batches
|

- . HACCP . .

Im provement/ n verification, E. coli Ffrocess
technology/ testing and Hygiene
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Y \ ‘ ) y 4
Carcass Carcass l HEI*= | ~ Targets
Diverted for pathogen Can be used for fresh
reducing processing chilled products

* . . . . .
Other ways of balancingrisk categories of batches or abattoirs are also possible

Figure 2: Main elements of a food safety assurance system for the principal public health hazards
related to poultry meat. HEL harmonised epidemiological indicators for Salmonella (s).
Campylobacter (c) or ESBL-/AmpC-carrying E. coli (e).

2 BWAICREE L7 B NREAENT — FOTD OBMERIRGEY AT LD FEHFE
HEL: #/v % 7(s), #rEm7 42—, £7i% ESBL/AmpC & 477 % KIEi(e) D 7= O
S N
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THE GLOBAL VIEW OF CAMPYLOBACTERIOSIS REPORT
OF EXPERT CONSULTATION WHO (2012)
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—BWEDT-DICEETH D, £ FH T 07T AORhEF 2tk 425 ETHLAEMNTH 5,
EITREIC W TR, Ao v u s 2 —fEZ2 G EREICkT 50— A T o RT—RAIZ
ITONTNDD, EEMEFELATITIE E A EEI TR0,

WENZT A v anfhoreanys Z—Er—~_A 7027077 AE, EROBEBRED
DOERERMET D2 N TE D, BERAICIE, BT Z—JEOFR ) EEEORE,
BERRAE EORE, FERBYSREORER EDOIEREHHL LN TE D,

HARRZ I, =S T AT 0 7T NMIBEHARBE NS D TH - T, EIR{AHII
ICEDE PR AT 2 2 20RO BND, VY —=ARROLALEIZBN T, ET01E3
Afay NTusT LnEERL, BEK THREICEDDEE, EROFEEL Y 27 HIK (4
i, HuBR, ECBREE L ORIEMEY) OR—ZA T A T =B RINET L ENEHTH S,

<JEYLROFEE (Source attribution) >
YR OB, SAREYRO B N ORI 250 e B E A HEET 5 L THHATH D,
Hrean"yHZ—C L, AaHE T, VEEEORE] LIIRATE L, R, FRA 72 &
[V RGN A7 EROET Y T ORMET D2 EERET D, TN DML R EHR L
Moo — MNP AZ G T D & & HIZ, B HBYRORFETEIZ DN T L E 2 —% %
L., £ O DOHE & REAFEA LT,

<HE=ETOBZW >
Campylobacter D5y, &, [FEIZH LV, C. jejuni OBFEHAI~— N —D[RIE STIENI
NEENTWD, TIRO VAT AT C. jejuni A OFEIZOWTIXIE L < [[E T 7V alHetk
Wb 5,
B LWIERE R 2R ERYE (CIDTs) #E AT 5 2 & C, FER EEICTR T 2 ERAHORI
BAIZONWTE=X Y 7T D ERAREE D, MEIRA N FNIFHZ &N TE, K~
TR ENC W TRRA DR - R MGE S v, CIDTs (X4 6 OE 4 TH FEH AT e
HEEZW 1L L 72 0155,
AL, national reference centres (NRCs) (Zxf L., EFH—_A T AKLNT U T L
A7 PRI D EEL&ZE 2GR L7z, WHO @I L. T b ot ¥ —I1 3% EOW 1R
N ORAREBAI @ & 20T, fEEdRt, ORI - SRR, SIS - 4 - 2TEOERE L,
K ONEGI 2B OB 2 X 6 2 T iud e 672, £z, 2 ToOMREKEIZIBWT, GLP XD
AR R RGERHR S ZH & 7 D,

< SR >
Campylobacter \Z 33\ 2 3AIMPEICEE T 2 —_A TR L0 WMHREETT T4 271
YEORT VA aX ) a Uit OBEEENR SN, MERT VA X v Ut BICxd
LINDDOFEFOMEMEEEL THlEEI ST,
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RO TITON DA O & MPERE OBRIRD | FRATOE S 218 U TR I8 % KE
R

In vitro TORHNEEZ MRBRIT, EA - BREMIC X 2@ IERLT 22T 72D, £
Campylobacter \Z 337 2 AP ESSEE BT 57 — X 215 5 T2 DIZRDE 7R,

<EBIE>
Campylobacter DEFPEHETH D120, B HAET, BRIK, FBELOY 27 ERZZE
L7 B E B T EN LB L 72 5,

—DOEH Y —7y NI BR) EET = — 720, AR D Z OO EGLRIZ S
WTHET R ALE (EALOBREKDOERLIE) [V EHRTLINEND D,
Campylobacter D& JF1EIT, Mg COEBLATREM:, FEHME, BAHEIC X203, ASFETIEW
< O —ixpy7eRRIZ U A ME LTz,
2OV TIE, Al (precharvest) % 72131 (post-harvest) @ H.[Ed 4 A Tl
Campylobacter [E&4\Z LD & NOBERPEI ZHE Z SN HMEREZ I D &9 BEEERK
TERNWEBZOND, BGL OB THIZI T 55 BRI DB DB 72 A %)
Th b,

AT (preharvest) DI A EE L THBRGIEIL, Wik A 48X 2 YT 1 KO good
animal husbandry health %% T %,

W ERAERE (GHP) X ONHACCP (IS < FEFEII % (post-harvest) OEFFFIL L
LTHNTHY ., TNOEDOFIEO—TH D LIRKOWERR - (L FHIHRITFFICAERI TH L &5
B,

ETOWEY = b r—/VZBW T, Bk - /N - REIZHRT HE RS E & GHP 03
1T, HEB LD T nBGREE S LB & 70 D,

<S>
WHO N EIC T a2 —1Cxd 582 L Trb 10 FRlICB VT, ZHoH L
WTZ BT VA T=Z KOGy — ARG o,
N EOREIZBI L CiE, C. jejuni XN C. coli 12 &L BEIHAH~DOEY MR IS X
RIS R EF U ARNELNTND, T OMOFEIC L 2B AHOREICHOWTIXE 2 ARH
RIRBEZVN, R 2 A ERIZEEIT R WEEZ DD,
NIRRT — A TR XD S BT ARG TR O R L
BURRER TR L CEHEEREREZEMT L2 2N TE D, —o TR T, FIRAMIZET
DN ERIR DR E 21T 9 Te O DR R E 72D,
ABREIZB L ClE, (L OV Y R S LT h D,
PIRATIZET 2T, Ao a s —JEICL D582 TOT U NI LIRS 2EBRFIEDO LN
P Z RO T U AZ T 5, 2L MERMENIAEL N TS Z L EEBE
WZANDLEDRD D,
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BRI PE D T L WRERIESFIET D BRI R Sz, 7272 L, WAoo T v b
HEELTMZATEDICNERTET v A L-ULOBEEEERRD HiLd, b LA TOERAE
WT U ML E LTIALNISE, FRAHIIRIEICHENT 2 E2 605,

BB AT D720, FEITERIER SN THR T Campylobacter 1Y Salmonella D%
HIZBT 5 Codex A RTA ) ZEHHATRETHDL, KRUA KT A 0%, FHEES CTHRGI&
SNDHENTD Campylobacter DV A7 (IS EHEIER L TV 5, EHEES TR & &
NAMOEEF D Campylobacter |23 2EIZONTEH, HAX ARV IRA LT —V 3
YOERRERETT D Z kD bis,

AR O R BB D783, R DRG0 R & B8 L 7oA Ry 728 2 07 2 R 097
T ThD, AlRERR BIX, B ORFEICET 258X, 0 F LI DT — & LT — X ik
U560 THY, EEREFEOWEHELZENLIREZTHD,

Z < ODEIZBWTHITFERBIJE CTH 50, BRFT D Campylobacter &84 5 Z & T
EIZe FORFEZRL T EFTER, —RIRFEAEEIHD, SAAEF 2 VT 4 00K
B a BRI BB FIRICE S HRIC L o T, ORI L DERE 2 e —Lv3 52
LB TED,

BIZOWTIX, KAl (precharvest) F 7213 % (post-harvest) @ Hilal d I A T,
Campylobacter FEYIZE D & N OERN G & Z SN ORI T D Lo BIEEZERK
TERWVWEZZ LD, BGROMIR THIZIT 2 KB DSBS 7 ADNE %)
Th b,

B en g Z—IEDOEFE, @PTEE LR~ PEAREE TERRD LEDbND, o2 LT
BRI b L KITT,

EIBRZE Alfd - REJIBA% % v U —27 & L T?® GFN (Global Foodborne Infections Network)
%, A% LV R, IV MERGERSWERGEL HEE S 5 HEREER 2 H - T <, ATREZR
51X, GFN X FERG (Foodborne Disease Epidemiology Reference Group) @ kX 9 7afthd[H
By FU— 2 SEHEE L S ROBIFIZET 5 AHEMERHI BT 2 e B A HEEE L T <
REThHD,

<HELE>

AT, WHO IZ%F L, Campylobacter DERZ RS, £ FEL M ESE 5720124
BT U v a AN T, HEOHERFEHREZIER LT,
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(B vm "y 2 —EmE : sHliE 04]

THE JOINT GOVERNMENT AND INDUSTRY TARGET TO REDUCE CAMPYLOBACTER
IN UK PRODUCED CHICKENS BY 2015 FSA (2010)

Oy

<HE - HEY>
Campylobacter 134 ¥ U AORFEHIFINE & L T EERBAEM TH D, FSA MNilEIZE
B L7z U A7 530 Clid, & RO Campylobacter &4 DI KDV A7 b2 5T DIFHERTH
D, 7= RFz— DR TAF—=RRRBEL, FHRE L TRLTIC Campylobacter 3 EAT
% EfERST b inT,
EFSA 3% L7z EU X—X 7 A ¥ —~A (2008) (ZLD &, AF U AD Campylobacter
B9 EU S L0 bE<, 7uA 7=y FORER (EHNEY) X 75%., 7nA 7
— L RDOBYR (REV T N) X 86% ThHoT-, £, 7 uA T — KD Campylobacter
WREIZ ST, 2 700 42%78 100 CFU/g LLF. 27% & 1,000 CFU/g UL EAYE £ T
VT2,
ARLETIE, AX) RAERNTEEINLIHBRICEBIT S Campylobacter Z K S 5720, B
L FEERNDEE LT 2015 £ E TR LT 2 & BIRZ BT T\ 5,

<FBWH D Campylobacter [KIE.D 7= ¢ A FE >
A BRI, (YR TR VERIBECRETHZ L & Lin, ZhUT, SiRECIHERINTH
INARAEE Pl b A VAT Th D & DIATHIERERITE SN TN D, BHBAI O Fofk B
(WEI%) 2BV, mREBLEBRORS 2O T L2 AEL LT,
1594 100 CFU/g LLF. 100-1,000 CFU/g, 1,000 CFU/g LA LD 3 7 v—TF12551F, €=
2 7 ET D, 2008 AT 11,000 CFU/g LLE] 28 27% THh D DIZx L, 2015 4F
FTIIEINE 10%ETHZ L2 HIEE LT,

<HEZREDTZODTET A >

Codex T & » THSR SN BERE T LI L D U A 7 KIBBREOHERHS RIS & | HUE A4
BE UTe, BEVERYZIN T TR (Ve PBBE . M%) (T & D & ARVE YR BE ~ DR K Uk <
I NE Ffi L7235 G ORBICHOWTE, %8, =2V 7 - §i&, =% A— | - A=
TG T —2ENE LT, T— X KOTT I L DHEE R RITIIATEEZEE N T 5720,
BT & FEE L. BTV ORRA K OMEHEME 2 70 L=,

TS K DHEFHFER A E 2 72 L #ERTREZR, BLEROT ¥ LY 7R BEEICET
DT 4 ANy arEEL, BKEEERE L, 2k, BEREICHTZ-> T, MAILE
LaAMIBRELERNST, 5%, BRAMNDIREEN T 27200+ T =22 ANFT5H2 L
MTELBRICHRF T2 & & L,
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<T—=RF =BT D EERERA L F>

BSOS 5 BRI ORAAERS (hHI%) ICAEEZHRE L, hoBRpE (ApEBR.
/NFEBEMESE) I BAERRET DA & ORI « KR O ik & Fhii L7 BT, BRSO KB
WCEEAES ZEE LT,

RSB O BB BAER ET 5 Z & ORI & LTE, BRSLEIGIZIT 2 ADO Ky %
BETE LR E, BHRICBT OB L VDN LT 4 — RNy 7325 2 LS ATRER AN
b, iz, YTV T RHIEG ORI A N THDLIRERA L Nelhote, IBHIT,
EURX—=2F A U —~A (2008) I[ZXDEFEEDOENN—ATA T =R HGENLI LD
FIRTHD, REEPICBITLIEERELAHTHLEBEZXONDLN, R—=RATA T =N
Bohenizd, SEITE BB O BB BAE A B T,

< B D T2 DI ANFE L D>
(—RAEPEERRE) 5 ~D Campylobacter 1R A% ToO DA A% 2 U 7 1 Diffl, 2011
FNDFTT 7 5 HUE (the Red Tractor Farm Assurance Poultry Standards - Broiler and
Poussin) 2MifT S5, ET M K DHFHCIE AFEBRBEOM ALY | 2013 4 F TITIG %
B 11,000 CFU/g UL b OIEOEIEH 27%—19% F TR TE % & OFERN™ S L,

Campylobacter enumeration

<100 cfu/g 100-1,000 cfu/g
Baseline™ 42% 31%
Model estimates 58% 23%
(2013)
2013 Expected Expected
Expected progress improvement improvement

(B BAVELEERE) JRJEIR LU BN D TR A o b 255 T & 5 A BB A AT
— VORI, KY — /IR PR ET CAICESEHEI N H DT, the British Poultry
Council (BPC) DAL= A 2 T4 TT 7 AL, EHHIZF M Z1T72 > T 5,
NAF X2 VT 4 Ok FAEREDOHE, LER~OIBIRINEIZOWTIL, BifE EU Ok
BEBRELTHEHATEDEOICLES LT 28ERH L0, REEORTHM (2015 FFT)
ICHIESNDDENIARATH D, /o, HEE O S MAFEROZAEITHET 204 6T
L CHEf ST D,

BB TONADL 1L, 2014 FLREICEASND LEZZ b DI, FAEFHOML
(2 K DVH YL BRI B3 2 BAE A2 12014 ELIRE 0.5 logio CFU/g (R L% ELTZ, ET /v
IZ L DHEEHTIE, RBALEE COM ALY, 2013 A F CTITVHYLRE 11,000 CFU/g UL k|
DIBOEIED 27%—>10% F TR TE 5 L OFRBPHE LT,
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Campylobacter enumeration

<100 cfu/g 100-1,000 cfu/g
Baseline 42% 31%
2013 Expected Expected
Expected progress improvement improvement

Target reviewed 2013
2015 target reset as appropriate

Model estimates

(2015) 68% 22%
Target 2015
Expected Expected
improvement improvement

UNFREERE) R—=RA T A VNEFRORRIZE Y . /B BEEITERE L T2V, MAP £l
2N Campylobacter D5 L~V I S & DR A2 FFORREMR H D Z LRI LTV
B BHBR—ATA T =2 PELNTSGAIL, /NIRRT O B E T 5,

<HEEOE=%Y 7>
1594 100 CFU/g LT, 100-1,000 CFU/g, 1,000 CFU/g LA LD 3 7 v—F 25051, E=
2V T EERT D,
FEERICLDZBESMT 07 7 LN FSA REBEANTEOE=FV 777 ALY
T—HENE L, FRBEDE=XV T HIT,

<HLEBNT B —FE~DEE >
£ B PR %~ O Campylobacter BB BERWEMGIET 5720, S EO BAERER SN
2B GO N ORBSCEICOWTHEER G5 2 LIZR#ETH D, BUEATFT TR &G E
TR OGN T —Z IS D TH D20, BEEOEmWVHEHERIIG O NN EEZ L
N5, £lo, w7 2 —EDREIEIZE O D HBA DTG LR ORY 2 —Lip L
IZONTOFWML AR LTV D,

<HEDREL>
2013 WA O BEERR LA E 2. 2015 FREEO BEAREO LE L AT 5,
SBATFARERT — 2 PN 256, TNOLEETADA Ty b7 —2 E L TUEHL, BIZ
D B L& FEhid 5,

41




OFEMF

<ETNOHEE (EEER) >

o FREEMIG YR R O IENTG Yu B 2 HETE

o FEIENTEYRIZ OV TIL, CARMA model (47 v # TR ENZY A
THEE L7,

RHIET V) A A

Hasthe batch been

thinned priorto
slaughter?

Is the batch colonised

atslaughter?

What proportion of

the batchis colonised
atslaughter?

Batch has beenthinned

63.4% of batches thinned previously UK data from a
baseline survey on the prevalence of Campylobacter in
broiler batches and of Campylobacter and Salmonella on
broiler carcasses inthe EU, 2008

|

Batch has not been

thinned

36.6% of batches not thinned previously UK data from a
baseline survey on the prevalence

of Campylobacter in broiler batches and of
Campylobacter and Salmonella on broiler carcasses in

the EU, 2008

)G

First thin day
28-33

days post thin -
slaughter

Age of batch at slaughter between 28 and 64 days, most likely 42 days.

p calculated from 75.3% batches positive at slaughter (10 pooled caeca)

UK data from a baseline survey on the prevalence of Campylobacter in broiler
batches and of Campylobacter and Salmonella on broiler carcasses in the EU, 2008
Minimum age 21 days before colonisation B15025: A critical review of
interventions and strategies (both biosecurity and non-biosecurity) to reduce
Campylobacter on the poultry farm

Thinning can take place over a number of days, however the group agreed that the

main increased risk occurred on first day of thin.

[ days1-21 ][ days 22 -slaughter ]

Age of batch at slaughter between 28 and 64 days, most
likely 42 days.

p calculated from 75.3% batches positive at slaughter (10
pooled caeca)

UKdata from a baseline survey on the prevalence of
Campylobacter in broiler batches and of Campylobacter
and Salmonella on broiler carcasses in the EU, 2008

Batch colonised

Spread of Campylobacter through flock
following initial colonisation

=

00%

80%

60% II

40%

20% Jl
0%

0 5 10 15 20 25 30 35 40 45 50 55 60
Days after initial

Percentage batch
contaminated

Spread through a flock follows a logistic curve. Method and parameters as used in

Batch not colonised

Nobirdsin the batch are colonised

the CARMA model.

Slaughterhouse
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<ETINOMEE (BSUBLEME) >
o KFETHR (PEVE. WIS, BHE) NE(RICBITFA v a sy ¥ —EHcE 2 A8 5H
TELT.

e Codex IT L VEEEL S LT- Web X— 2D Y — /L|IZHEHL L 7-FHEIC LD . =5 Wb EIT- 7,

FromFarm

In Slaughterhouse

Bird not colonised

Countonbird is zero

Bird colonised Previous batch

Whatis the colonised

Campylobacter count
enteringslaughter?

Initial count mean 8.22 log, st. dev0.59 Using prevalence fromon
log farmprocess

Towards risk-based control of Campylobacter: using /
epidemiological and bacteriological approaches — 020613

¢ Bird becomes contaminated

Pre evisceration firstcounton
carcase mean4.2 log, st.dev.0.4
log lowerthan caeca

Pre evisceration count on carcase 1 log
lowerthan carcase from previous batch

Countonbird is zero

Atchill, count 1 log lower on carcasses with
negative caeca than carcasses with positive

Relationship between ceacal count and count on bird. caeca
Rosenquist (2006), neck skin samples from 4 batches in Towards risk-based control of Campylobacter:
idemiological and bacteriological
Mﬂ( using epis
¢ approaches—0Z0613

Postevisceration increase mean
0.5 log, st. dev. 0.01log

Rosenquist (2006) from 2 flocks in one plant

neck skin samples

Afterinside outside wash decrease
mean 0.8 log, st. dev. 0.05 log

MO01039 Reducing Campylobacter cross contamination

during processing

)
v

After chill decrease mean 0.9 log, st. Bird still negative

dev.0.26 log

54.6% of batches with negative caeca were
positive at chill
UK data from a baseline survey on the prevalence
of Campylobacter in broiler batches and of
Campylobacter and Salmonella on broiler
carcasses inthe EU, 2008

Rosenquist (2006) from 2 flocks in one plant where air
chill used
_—
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<ET M K DHEERE S >
o RBFEMNAZFEM LG DY R 7 KN E

Post Chill
Intervention <100 100 - 1,000 >1,000
Model Baseline 39% 33% 28%
On farm - risk of contamination reduced by
50% per day 56% 24% 20%
On farm - risk of contamination reduced by
25% per day 45% 30% 25%
C
% Slaughterhouse - electrolysed water 81% 16% 3%
% Slaughterhouse - lactic acid 78% 18% 4%
% Slaughterhouse - hot water 67% 23% 10%
o) Slaughterhouse - Steam 71% 19% 10%
" On farm + electrolysed water 86% 12% 2%
.§ On farm + lactic acid 84% 13% 3%
[ =
o 2 | Onfarm + hot water 66% 27% 7%
[0]
E € | Onfarm + steam 79% 14% 7%

Intervention <100 100-1,000 >1,000
Model Baseline 39% 33% 28%
Representative slaughterhouse intervention 55% 30% 15%
On farm risk reduced by 50% plus ’

slaughterhouse intervention 68% 22% 10%
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Prevalence and enumeration of Campylobacter and E. coli on chicken carcasses and portions

at retail sale MPI Technical Paper No: 2015/32

Oy

<Fx - HHY>
2010 9 H~2011 4 8 AT T, /e HABRRW GBAreh &, LRED) o eErnsy
% —J@&E (Campylobacter spp.) DGR L{EYMRE Z R T 572D DORE LT 72,

<FEE >
il % DY TNZIBNTH e u T Z—REOIGRIRE L | E.coli DIGYLRE Zid LTz,
99 D Lk & 476 DI, GEFBT5 DY U FANED b, WMONERIZ. FRR (52) |
el (71) . HHA (82) . FPH (40) . KA LERLERAAN (122) | ERLERLD
HN (106) . Zofh (3) Tholz,
574 7LD 5L, 456 (79.4%) fHTH v B u\y 2 —BEOIFIENHER Sz, Wil
B UERLL LA (86.8%) HTFPA (61.5%) ORI CTH-7-, LEOKRHEIT 78.8%
Thoi,
Bkt o 7 D% A%, EENGHT GRALEI : 50 CFUMF > 7L, LK 200 CFU/Y > 7 )L)
ORHRALL T TH o7z, BBIERITE o 720y, YR IER 0 E -T2,
PR 720 m & LT, 72 9A A M F v —F (71.1%) B/X—~ A hv » J—2Z (79.2%) X
F—27 7K (88.5%) L0 bikhroTo,
FHINZR I RN X —DFEE LT, BN, BEOLICHATEN» T, kb EmWE
Xtk (88.2%) T, %4 (71.4%) XV bE»-oTz,
Fo TR A e r T X —RE L E.coli DRI HEBII R S e o7,
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OLHXF*

#1

NERERBR O e n Ry B —FEOFNRITEGE & 95% (5 X H

Poultry | No. (% positive, | No. (% positive. | No. (% positive, | No. (% positive. | No. (% positive, | No. (% positive. | No. (% positive,
sample | CI) C. jejuni only | CI) C. coli only | CI) C. jejuni and | CI) non C. jejuni | CI) total C. jejuni | CI) total C. coli | CI) total
(number C. coli or C. coli Campylobacter
tested) campylobacters
Breast 48 (67.6, 55.5-78.2) 0 (0.0, 0.0-5.1) 5(7.0.2.3-15.7) 1(1.4,0-7.6) 53 (74.6, 62.9-84.2) 5(7.0.2.3-15.7) 54 (76.1, 64.5-85.4)
(@))
SB 76 (62.8. 53.6-71.4) 8 (6.6.2.9-12.6) 13 (10.7. 5.8-17.7) 2(1.7.0.2-2.5) 89 (73.6,64.8-81.2) | 21 (17.4.11.1-25.3) | 99 (81.8, 73.8-88.2)
Breast
(12179
Nibbles | 31(77.5.61.5-89.2) | 2 (5.0.0.60-16.9) 1(2.5,0.1-13.2) 0 (0.0, 0.0-8.8) 32(80.0, 64.4-90.9) 3(7.5.1.6-20.4) 34 (85.0,70.2-94.3)
(40)
Thigh 55 (67.1, 55.8-77.1) 5(6.0.2.0-13.5) 4(4.8,1.3-11.9) 0 (0.0, 0.0-4.3) 59 (72.0.60.9-81.3) | 9(10.8,5.1-19.6) | 64 (78.0,67.5-86.4)
(82)
SB thigh | 71(66.7.56.8-75.8) | 10 (9.4.4.6-16.7) 11 (10.4,5.3-17.8) 0 (0.0, 0.0-3.4) 82 (77.4.68.2-84.9) | 21(19.8,12.7-28.7) | 92 (86.7, 78.6-92.5)
(106)
Wing 30 (57.7.43.2-71.3) 0 (0.0, 0.0-6.8) 2(3.8.0.5-13.2) 0 (0.0, 0.0-6.8) 32(61.5.47.0-74.7) 2(3.8.0.5-13.2) 32(61.5.47.0-74.7)
(52)
Other 3(100.0, 29.2-100.0) 0 (0, 0-70.8) 0(0,0-70.8) 0 (0, 0-70.8) 3(100.0, 29.2-100) 0 (0, 0-70.8) 3(100.0, 29.2-100.0)
(3)
Whole 62 (62.6. 52.3-72.1) 7(7.1,2.9-14.2) 9(9.2,4.3-16.7) 0 (0.0, 0.0-3.7) 71(71.7,61.8-80.3) | 16(16.3,9.6-25.2) | 78 (78.8.69.4-86.4)
99
All 376 (65.5,61.5-69.4) | 32 (5.6,3.8-7.8) 45 (7.8, 5.8-10.3) 3(0.5.0.1-1.5) 421 (73.3,69.5-76.9) | 77 (13.4,10.7-16.5) | 456 (79.4,75.9-82.7)
(574%)

SB = skinless and boneless, * A p: b test for Campylob was not perf d on a single SB Breast sample.

72

/NS

DA Ery Z—@E OB RGYER & 95 %[5 HHIX ]

Sample No. (% No. (% No. (% No. (% No. (% No. (% No. (%
source (n positive, CI) C. | positive, CI) C. | positive, CI) C. | positive, CI) positive, CI) positive, CI) positive, CI)
tested) Jjejuni only coli only Jejuni and C. non C. jejuni or | total C. jejuni total C. coli total
coli C. coli Campylobacter
campylobacters
Portions
Auckland 108 (68.8. 60.9- 11(7.0,3.5-12.2) | 20(12.7.8.0-19.0) | 0(0.0,0.0-2.3) 128 (81.5, 74.6- 31(19.7,13.8- 139 (88.5. 82.5-
(157 75.9) 87.3) 26.8) 93.1)
Palmerston 106 (66.7. 58.8- 6(3.8.1.4-8.0) 11 (6.9, 3.5-12.0) 3(1.9,0.4-5.4) 117 (73.6. 66.0- | 17 (10.7.6.4-16.6) | 126(79.2.72.1-
North (159) 73.9) 80.3) 85.3)
Christchurch 100 (62.9, 54.9- 8 (5.0.2.29.6) 5 (3.1, 1.0-7.1) 0(0.0. 0.0-2.3) 105 (66.0. 58.1- 13 (8.1, 4.4-13.5) 113 (71.1, 63.4-
(159) 70.4) 73.4) 78.0)
Whole Chicken carcasses

Auckland (34) |  25(73.5,55.6- 2(59.0.7-19.7) | 4(11.8,3.3-27.5) | 0(0.0,0.0-10.3) 29 (85.3, 68.9- 6(17.6. 6.8-34.5) 31(91.2,76.3-

87.1) 95.0) 98.1)
Palmerston 17 (53.1,34.7- 1(3.1.0.1-16.2) | 4(12.5.3.5-29.0) | 0(0.0,0.0-10.9) 21 (65.6. 46.8- 5 (15.6, 5.3-32.8) 22 (68.8, 50.0-
North (32) 70.9) 81.4) 83.9)
Christchurch 20 (60.6, 42.1- 4(12.5,3.5-29.0) 1(3.1,0.1-16.2) 0 (0.0, 0.0-10.9) 21(63.6.45.1- 5(15.6, 5.3-32.8) 25 (75.8, 57.7-
(33) 77.1) 79.6) 88.9)

SB = skinless and boneless

#3

INFRAABRO S e a Ny 2 —REOZEHIBITEYEE & 95%[F FEH X [H]

Sample No. (% positive, | No. (% positive, | No. (% positive, | No. (% positive, | No. (% positive. | No. (% positive, | No. (% positive,
source (n CI) C. jegjuni only | CI) C. coli only | CI) C. jejuni and | CI)non C. jejuni | CI) total C. jejuni | CI) total C. coli | CI) total
tested) C. coli or C. coli Campylobacter
campylobacters
Portions
Spring (120) 68 (56.7. 47.3- 3(2.5,0.5-7.1) 19 (15.8.9.8-23.6) 0 (0.0, 0.0-3.0) 87(72.5. 63.6- 22(18.3.11.9- 90 (75.0. 66.3-
65.7) 80.3) 26.4) 82.5)
Summer 70 (70.0. 60.0- 2(2.0,0.2-7.0) 11 (10.9. 5.6-18.7) 0 (0.0, 0.0-3.6) 81(81.0,71.9- 13 (12.9. 7.0-21.0) 83 (83.0. 74.2-
(100) 78.8) 88.2) 89.8)
Autumn 108 (79.4, 71.6- 9(6.6,3.1-12.2) 3(2.2,0.5-6.3) 0 (0.0, 0.0-2.7) 111 (81.6. 74.1- 12(8.8.4.6-14.9) 120 (88.2. 81.6-
(136) 85.9) 87.7) 93.1)
Winter (119) 68 (57.1,47.7- 11 (9.2,4.7-15.9) 3(2.5,05-7.2) 3(2.5:05.7.2) 71 (59.7. 50.3- 14 (11.8. 6.6-19.0) 85(71.4,62.4-
66.2) 68.6) 79.3)
Whole Birds
Spring (24) 13 (54.2,.32.8- 1(4.2,0.1-21.1) 4(16.7.4.7-37.4) 0 (0.0, 0.0-14.2) 17 (70.8. 48.9- 5(20.8.7.1-42.2) 18 (75.0. 52.3-
74.4) 87.4) 90.2)
Summer (22) 13 (59.1. 36.4- 2(9.5.1.2-30.4) 3(14.3,3.0-36.3) 0 (0.0, 0.0-16.1) 16 (72.7.49.8- 5(23.8.8.2-47.2) 18 (81.8. 59.7-
79.3) 89.3) 94.8)
Autumn (30) 24 (80.0.61.4- 2(6.7.0.8-22.1) 1(33.0.1-17.2) 0(0.0.0.0-11.6) 25(83.3,65.3- 3(10.0, 2.1-26.5) 27(90.0, 73.5-
92.3) 94.4) 97.9)
Winter (25) 14 (56.0, 34.9- 2(8.0.1.0-26.0) 1(4.0.0.1-20.4) 0 (0.0, 0.0-13.7) 15 (60.0, 38.7- 3(12.0,2.5-31.2) 17 (68.0. 46.5-
75.6) 78.9) 85.1)

SB = skinless and boneless
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Scientific Opinion on Norovirus (NoV) in oysters: methods, limits and control options.

EFSA Journal 2012;10(1):2500

OZER
<#x - HEY>
TANT 2 RO FSA 1L, AW AP — RO T, EFSA 23%/L (BIOHAZ /3% /1) 12
LLF oOF#AE R, (Scientific Opinion) % 4 X 5 KM@ L 7=,
s AXIZBITLH/ v AA (NoV) Ot & ERLDTTiELE LT?D RT-qPCR Offi
e NoV GI XO'GII OFFFETE 720U A7 % RT-qPCR IZ L » Tt LIHEZIZIR -T2 &D
PR
o INHERZIZ T F D NoV Bzl b3 720 DIEHMED & 2 4L iE

<l & HERE >

O RT-qPCR OFHIZHWT
“HE DD D PCR-—ADRINIFIEIIFET 5, BIfE, ZAHF O NoV B Az >\ T
OIEMERED LN TR, THRIBITEIND,
NoV GI X' GIL D 729121, L W IRED RWSEHENSLETH D,
NoV Ottt & EEAL D72 DIZIE, MU MERIETFE GEE L AMT A a5 Ty) THISE S
L7z CEN O FEZ WD DR RS Th D,
F 7z, BIOHAZ /"L & LCiE, PCRICED I FH D NoV Ol & & kN OEEEE & D o BiE
IZONWTEBLRDHMRAEIT D Z & A H#HET 5,

© NoV O HRFUZ DN T
NoV 1%, {EMEM: (Ecoli A% X — K) Z#SFLIZAZFEO I —u v S HilkiZ B0V T
RT-qPCR IZ X » CEBEICHRIT S D,
NoV IFEEGPEN @, BEREATIRIE T NAR T 7 ¢ TICERER S B HEUGIZ S < SRR
1% 0.1 (103NoV =2t —) /5 0.7 (108NoV =2t —) ThH-7=, —Ji. RT-qPCR % A\ 7=
I, NoV DR R/MEITE B AL TV e,
T—ANARINTNDET 7 N7 LA 7 HEFINL, & hOER] & BLET 5 7 %D NoV R
%, 1g®H720 100 2 B —K3ii2n6 1 Ha e —Ll EE T, BAVMEL &5 Z LRI,
AT RIS Lo THINT 223, BiSOABIKR O/ ORHEC HIRFET D,
BRMED T A NV ARIF DL, PCR ICK VRSN EWRTANVAT ) ha B — DD
DOERIT—E TIE < | 8 EOMI b RN ST TH b ORF 2 BRI L - T
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bbb, b2, BN PCRICE VR ENTY /) Lo —0iT it NoV ki1 & Bl
LAWAREM G 55, DE V., ZOFIEIZY 27 OME#ER AR REZIRT 572 LN S
ZENRTERY, IXFD NoV OFFFE LNV EEBETHEE, KL~V TIHEY S I F DK
YU 27 1%, RT-qPCR Z W% L KFHl S5 FIREENR H D L) Z ENEETH D,
Fifi 22 DEGIRIE 2T e MEYEd 5 NoV GL, GII OFENITENAH D ICHLBEDL LT, Zh
ZINOBAGTEEO A ELOSBHRIZET B+ e MR 22\, Liod o T, MAEMFENESR 15 B
IZIZ NoV (GI & GII) ORETEZDLDONEUTHD,

EU OENEN: (Ecoli A% X — R) [IZAB LTINS D /2 A VABEDERENT —X
(2010 41 H~3 A, 3 »E) X, 100, 200, 500, 1,000, 10,000 NoV ® PCR = v"—%i%
B & L7236 OBERIT, 2121 33.6 - 88.9%. 24.4 - 83.3%. 10.0 - 72.2%. 7.7 - 44.4%.
£720120-11.1% Th- T,

NoV EREZBESFT 5 Z &3, i TODXFOBEREREZS L IHEEORYR) 27 % T 5,
FIRfEZ XD T2 e, HBREEZRETHZ LITRD,

LU, BUE, flixe ORUEM 2 FRE L CARBAENA V37 NOERLEZTDHZ LIXTE e,
PCR = #2335 < 1 FH1 D NoV DAY EHEIL HACCP X— A D 7' 1 & ARLFNADMFE
SRREICIIHL D, BIHFEESZOMD AT — 7 RV F—IC, [AINHFFRTE T, IRNHFFRT
ERVON, A 2= —TarTHIENTED,

F7o. BHXFD NoV OAEWEEREIL, JiBE¥EE L/ EEE L O TAEETY 7D U 27 EH
AWETHZOOBMOERTEL LT, ERTTHHTELZTHA I,

@ ULHERL (2T 2% D NoV Bz 5§ 72 DFHEMED & 2 ALEIZ SN T

BUEORGMEB TlE, #hRa07 NoV TR ez, ¥k (AN T#t (depuration) &
AR (relaying) ) §56Z2 &L T05,

ATk & B ARG EIE, NoV &I (G LiFRCKIR) Ot Sz 7 et Rc LB T
Db LRV, LrL, RONTET—F TLPAFTERVORIIRTH 2,
BULIRCEEIZ LA NRBLENRH 20 b LIV WA, HEBITIIZ I AN 5 &K
T O REAIIR AR AERIZEMTBRI N TW WD D X2 IS L Th D,
A% D NoV OEBHEIL, W OAEERE e FOEEIZHERINRNE DT L,
FAFIIH Y SN HIR D D OUFEZEHIR 95 2 L THh D, Tz T, EHLIh7- CEN
DIFHEIZ X 5T NoV 25 772 OB EH 72 G b B OB s LI 2 b 5 = L Th 5.
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Number of genome copies of total NoV (GI+Gll)/g
100% -
T 90% THI  B B o Bl ERBEBREBEREBRE B
-
2 A E EEE N EEBNGB A § I S B EEESE
= 80% - ND
e A B B EEEREESBEBR HE B H B EEEBE =R S
LE. 70% - w100
S A R ERRERN _f | B B | A AR B BB EENRNER 100-200
S 60% - l ——
§ 50% - moEm e Em R m E m EeEE EEE B =B = uil S
g i R B RN BR L L L L | wwooo1000
g 40% 1 10000
‘S i B B EEBR H B B EEEENRN
o 30% -
%D | — |— — _— |— — —
é 20% -
g 1% 1 |” I LB 5
0% — - T —
o [=a) 2] o (==} (=) o o o o -
@ < @ Q@ by 5 ol Ty 10 i M
s 2 8 &8 &8 & 3 2 8 & 8
X3 TTUADHFOY T IET DH NoV DFARN
# 1 HifEHlZk17 5 NoV {47 — % (2000 4 LARE D SCHR)
Country Shellfish No. samples No. of positive Method Reference
samples
USA Oysters 45 9 (20%) RT-PCR and hybridization (Costantini et al.. 2006)
Japan Oysters 191 17 (9%) rRT-PCR. typing and sequencing (Nishida et al.. 2003)
Japan Oysters 483 33(6.8) rRT-PCR. typing and sequencing (Nishida et al.. 2007)
UK Oysters 146 83 (56.8) 1RT-PCR (Lowther et al.. 2008)
Ireland  Oysters 119 37 (31%) 1RT-PCR (only NoV GII) (Flannery et al.. 2009)
France  Oysters 78 11 (14%) rRT-PCR Ifremer 2009°
Dutch Mussels (local) 21 1(16.6%) Nested RT-PCR (Boxman et al.. 2006)
Spain Clams, cockles. 24 11 (45.8%) 1RT-PCR (Vilarino et al.. 2009)
mussels
Ttaly Mussels, clams 120 10 (8%) RT-PCR (Suffredini et al., 2008)

* 2

INFRIZBIT 2 Hov s D NoV YT — 4 (2000 H LU D 3CHEk)

Country  Shellfish No. No. of positive Method Reference
samples samples
Switzerland Oysters (imported) 87 8(9.4%) RT-PCR capsid (GI) pol (GII) (Beuret et al.. 2003)
Hong Kong Oysters (imported) 507 53 (10.5%) RT-PCR and sequencing (Cheng et al.. 2005)
Oysters 66 39 (59%) 1RT-PCR (Lowther et al., 2010)
Dutch Mussels (imported) 21 6 (28%) Nested RT-PCR (Boxman et al., 2006)
Ttaly Clams, mussels, 116 14 (12.1%) Nested RT-PCR (NoV GII) (Terio et al., 2010)
oysters and sequencing
USA Gulf oysters 380 15 (3.9%) 1RT-PCR (Depaola et al., 2010)
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Quantitative risk profile for viruses in foods

RIVM report 330371008/2013

Oy

<Hx - BW>
“HEDO ARPFRTANA KHO EBFFRT ANV AfERMT O 0 A VADEET
—ZIZEAT DL B 2 —,
INBOMREDELIT, TU T A ZICB L TEI3MFaaE S LT, MEORBE 21X
THE BB FE mL 2 Y Tl e’ 20,
ERMR Y AT FMEIT ) 2DDOT —H PNRENTODHHETVETH 72,
TANADEG N — NDA T =R LN 2 Evn, LFORS BN 7 A VA % E R
) A7 Fa7r A LOxgE LTEE LT,
1) KPP TARFRTANAZERET D A,
2) IEENERFR T A NVAEYT 5 2 & TH RS NDIKA,
3) BALDiE - LB E T I AE 2R A (R S VTTEEHIK) IC R o TRz /vy
A NV AITIHY S5 AR
FROML— N TRBEHRT DR BREOR T ANV A ZRGE LTW5D,

<TE>
(BRFEITIEICB T DRt a L)

<fiiam & HELE >

(LLFTIE, 832D RBUANADI B, /B TAIVADKIZONWTEHEL TS, )

ARER S OTETER 7275 Yt ST K T 2 TERDEAWE, BRAEMBMRFT T 2K D &
KO e oA NVAZADREIEGFT D, ENHWOHIRICHIZD | £ L TED XD ITHEMEN
AENEMEEESEICL > TEET D, £z, EBKD ) o T A LV AREIIDRVIELOEN
b, —HHRLOTHD, TOH, TONY =— 3 UEBYNEHE T 52 ENEET
HY | WS AT L& D TRMRPEIEN U A VAT EOREEFEIICERSND D, K& 72
P TN A ADOT — 2RI D> THEDDLZEBRMLETH D,

BRENTZ ) B UANVADEYY A71X, /— U+ — 7 VA NAES HERIGET VEH
WCHEET D Z & TE 2% (Teunis et al., 2008) , ZDET /L TIL, BYZx D MEIC
DNWTIE EFOREENZE I TWD, Fio. BISHRSE MR UYL - iRICxT 5% Kk
R EOME L EE SN D,
NoV J&Ys 285 U7 i, Ml 281542 (Wyatt et al., 1974) . £/, B HE
FTATTEDOEB DN HEREFEAIHNAL OO FFEDRIED NDMDOE L0 DT % %
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BARDAFEENENZ ERRENTWD, ZOL I RBEFHEIL, WEH O NoV EYx+
DRSERUG, LTid o Thofiy7e U A 7 #HEEICR B2 RIT LGS,

Z O, ARERSEA~DO T AN ARBEOEERGYR L LT, FOHEENLRML~ #HENDLF
ZE LT B A~DOEMIZ L DERB DD, UVANVAN R F—hblL vy MIBLEIAIT,
MEVETZIZEFEMICR R TH D Z EN/RSIN TV S (Bidawid et al, 2004; Berhaelen et al.,
2013a) . FREOGAF—/L (Hilkr) 7O OERISONTE, BEHIE B ERANCHE ST
BY. URZFHEIZFIHARETH 5,

OFHEXF*
» Human
|
! ¥
Vomit Faeces
L d
\ 4 \
Hands Untreated Treated
‘ wastewater wastewater
Y »
Utensils g \
o Irrigation
g Reconstituted Surface
/'y 5 pesticides water
y \ A J
Rinsing < Fresh Internalization Arable ' Iigation
> —  splash ~ Reconsti
water produce dispersal land -

X1 NoV TiHYL S~ AREA S, O E8 e BB
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#£10 0 UAREIINREEY AL ZADOERE SIS A HETERBE S KO
95% 15X [H] (CI)

Table 10 Estimated transfer fractions and 95% confidence interval (CI) from or
to fresh produce for norovirus or its surrogates

Time of % transfer
Virus' Measure Donor Recipient drying® contact (95% CI) Reference
FCV Infectivity Finger Lettuce 20 min 10s 18 (7-29) (Bidawid et al., 2004)
FCV Infectivity Lettuce  Finger 20 min 10s 14 (7-21) (Bidawid et al., 2004)
FCV Infectivity Steel Lettuce (dry) 0 min i5s 7 (NR) (D'Souza et al., 2006)
FCV Infectivity Steel Lettuce (dry) 60 min i5s 4 (NR) (D'Souza et al., 2006)
FCV Infectivity Steel Lettuce (wet) 0 min i5s 5 (NR) (D'Souza et al., 2006)
FCV Infectivity Steel Lettuce (wet) 60 min i5s 0.2 (NR) (D'Souza et al., 2006)
MNV  Infectivity Glove Lettuce 2h 5s 9 (4-15)"" (Verhaelen et al., 2013a)
MNV  Infectivity Lettuce  Glove 2h 5s 5 (3-8)" (Verhaelen et al., 2013a)
MNV  Genomes Glove Lettuce 2h Ss 19 (12-29)"  (Verhaelen et al., 2013a)
MNV  Genomes Lettuce Glove 2h 5s 22 (16-30)""  (Verhaelen et al., 2013a)
MNV  Infectivity Glove Raspberry 2h 5s 1(0.3-10)"  (Verhaelen et al., 2013a)
MNV  Infectivity Raspberry Glove 2h 5s 6 (<0.1-12)"" (Verhaelen et al., 2013a)
MNV  Genomes Glove Raspberry 2h 5s 0.1(0.02-0.2)" (Verhaelen et al., 2013a)
MNV  Genomes Raspberry Glove 2h 5s 11 (6-16)"" (Verhaelen et al., 2013a)
NoVl Genomes Glove Lettuce 2h 5s 4 (3-7)" (Verhaelen et al., 2013a)
NoVi Genomes Lettuce Glove 2h 5s 23 (18-30)""  (Verhaelen et al., 2013a)
NoVl Genomes Glove Raspberry 2h 5s 0.2(0.06-0.5)" (Verhaelen et al., 2013a)
NoVi Genomes Raspberry Glove 2h 5s 16 (9-24)""  (Verhaelen et al., 2013a)
NoV2 Genomes Glove Lettuce 2h 5s 6 (3-10)"" (Verhaelen et al., 2013a)
NoV2 Genomes Lettuce Glove 2h 5s 27 (17-39)""  (Verhaelen et al., 2013a)
NoV2 Genomes Glove Raspberry 2h 5s 0.1 (0.02-1)"" (Verhaelen et al., 2013a)
NoV2 Genomes Raspberry Glove 2h 5s 17 (7-27)""  (Verhaelen et al., 2013a)
* FCV: feline calicivirus; MNV: murine norovirus; NoV1: norovirus genogroup 1; NoV2:

norovirus genogroup 2; * of donors; ¥ NR: not reported; ** preliminary results
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Table 11 Studies on the natural persistence of foodborne viruses and their

surrogates
Virus Matrix Conditions Reference
MNV-1, FCV Buffer, stainless steel 1. pH 2-10 (Cannon et al.,
2.56 °C, 63 °C, 72 °C 2006)
3. organic solvents: Freon,
chloroform, vertrel
4. 4 °C stainless steel (7d,
wet and dry)
FCV, CaCV Buffer pH 2, 37 °C, 30 min (Duizer et al.,
2004)
NoV GI, Stainless steel, formica, 1. Room temperature, 7d (D'Souza et al.,
NoV RNA, FCV ceramic 2006)
FCV Lettuce, strawberry, ham, 1.4 °C, 7d (Mattison et al.,

NoV GI/II, FCV,
HAV, RV

MNV-1

MS2

FCV

FCV, E-coli, MS2

E-coli, Shigella,
Salmonella
enterica,
Clostridium
perfringens,
HAV, FCV, PRDI
HAV

Poliovirus

NoV GI/II,
mNoV, HAdV

stainless steel

Blueberry, raspberry,
strawberry, basil, parsley

Spinach, onions

Strawberry lettuce,
tomato, parsley and
more

Medium, cover slip (dried
state)

Lettuce, cabbage

Cantaloupe, Lettuce, Bell
Peppers

Stainless Steel

Lettuce, green onion,
cabbage, raspberries,
frozen strawberries

Gloves, raspberries,
strawberries, lettuce

2. Room temperature, 7d
20 °C for 2, 30, 90 days

21 °C, 6 months

4,8, 22 °C, 7 days

1.4, 20, 37 °C suspension
2.4, 20, 37 °C dried state
4 oC, 25 °C, 37 °C for

21 days

Light exposure, humidity,
22-24 °C, 14 days

1. Humidity (25%, 55%,
80%),

2. Temperature (5 °C,
20 °C, 35 °C)

4 °C for 15 days

4°C, 10°C, 21°C for 1, 3
and 7 days

2007)

(Butot et al.,
2008)

(Baert et al.,
2008)
(Dawson et al.,
2005)

(Doultree et al.,
1999)

(Allwood et al.,
2004)

(Stine et al.,
2005)

(Mbithi et al.,
1991)

(Kurdziel et al.,
2001)

(Verhaelen et
al., 2012)
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TENACITY (RESISTANCE) OF NOROVIRUSES IN STRAWBERRY COMPOTE BfR
OPINION BfR (2012)

Oy

<HEE>
20129 H9H, "WV », TIUTFrINT ok Ry TNV, Ta—
U 27 OTEFRIN O 2 7o AR B Viiiak ©. KA VIR D i KB O & L ko 5%
FAL, 11,000 AL EOFHERLHH S THRICIEM-ORER & 2 LT,
18— | 2y AR SRR R ONE RN BURIC K D FFIEIC K o T IR R ORI E B X, A4
MDA F T2 L CGERIINTZ ENRBR I, BEOFRER. / 2 U A LV ARHIDRE TH
S TR R STz,
RA YRR Y 27 FMFZEET (BfR) 1%, 70 M7 LA ZICBMR LB FRERGIC BV T, Bk
RIFETI L SN A F BT D/ v A )V ZADOAFRM, IEUEIZOWTREE L 7=,
b b UANVADEFRNMEZOW T, MRS X7 LORIMD =D& G ORE D T X
TIEEAEHONTWZ2WA, BIEOH A LUL, A2 T, ICHREI N T3
BHRZ AT U7 B ORI mn EHER S 0 5,

<FEATf x5 >
2012 4 9 A FAICIL, BET 2 8IMIc b7 < &b 10 ORAR LFHEG b7 F— M &k s
T2 AL & ShHER TR I DIEFI D AE LTz,
INHOTH— NI, FFED/Ny T+ RMEN T2 WHREA FTINLELNTE
0. v = k3 yRFFEATIE. 26 A F TR OEE L MEE A E S TRIORES] & ORI, #
SRR BE N R D AR LTV D,
1 AU EOBEZ M LI YZEMRETRIL, R VICBWTHERRKKRTH -7,
BEIER L7=fEE O 5 B Onid, R L CA F2CWHEE M Z 72720 TH Y . 2 DOFHELY;
X, A F TEERUTNEL 72 L~ Te, & HFMBG ClL. Mo F T &2 wbhE &b B 2 g
SET KO ERE T, S5 2~3 g T ),
HEMAFFRICER L TOARWFHEETIX, 13EAENHLTERE T, F I 24 L Tz,
TS OIMESLE A FULETDIREEN & D < HUVNTE L2 NE BT - Ty,

<A R >
b b/ mrUA A% 30 53, 60CHEAL TH VA N ALERICNEHEES 5 Z &3 TET, 3
B pH2.7 12 B LTh, ANEMALT 52 LT TE R0y,
MR A F 30, FEILCBERIZR T2 /) v U A VR 208583, LT, /roA
MV A& pHABIZTIPED & V) | 70 C &8 2 DI FEHIPH T, INEMRFRITITF L RG22 9
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ZEDRFOT = DRI AT ENTE S,

A FIOFOLEBOIREA 90 CHIZ /2 D F TMEE 2L T0°CHE TORKRHIED, A V2%
FERICNEHELT 2D L= FIETH D Ko IcBbind, L, REDOWHIRA T35 WhiE
L72KICAN TOHEEEC, o0 HHMENTIIA T NMFET D/ B U A VA E BRI RENE
b4 22 LBRTERN,

<ARHL >
JRUANVAE, BV TANAR ) ey NVAROIET L R —TR oA VATHD,
WS OMDBIEFHENFEL. ZDO ) LOFIFEROFE T NEREOS TR OEIETH D,
B TA NI K DREGE, THRIM RN 2R E T2 B IR EZ 5 ST ReiERH v |
i JE 2 BARIT R,
JRYLSEBRTIE, 10~100 fHD 7 A )V AR - D/ NERETH D 2 L 2 HEE Sz,
J A VAR 1R X2 PRI 0.5 TH DD, BIEICE DM 0.1 (103K 1)
25 0.7 (107HL7) & XV EERECRE LG EIC EF9 5 (Teunis et al., 2008)
Tt & R AN TORERISEFROENIZE L TIXH DT> T Ru,
PEIEE L b2, 1 Z T L7V Rk 1010 OUA VAR 2T 2 (Atmar et al.,
2008) .
J A VA THE - DERIRIC Ko TIERET 5,
JRYLH LT 5 2 LI ko T, EIE RSN RAEOERE A L CHENICEET D
ZERDH D,
BYE T, KIEE —fEICKRED /v U A VA E PRI 5,
J B A VA, HYENTHEK & OB X o TREGHFIZIRAT D REMEDR & 5,
ANHIEISAOE b B DA )V ZADIRREITBE S AFE LRV,
ARY — %, BETROBRABEET a7 A L ARBALTWADRREMENH Y . R 2ok
R/ 1 A NVAEGE DY OM ORI, £, BYE I L D IESTEFI ) vy A LR
B S ND ATRetED & 5,
WY =D W LREPICIRINE N DIERENTKEN LT, P/ oA LA
WIS L5 ATREMED B D
B IANVAPNRAN LA F T DRADOFREIC OV TEHE SN TRV, T AR
—IZ X DI RDIEBNIZE R E ST (Ponka et al., 1999; Falkenhorst et al., 2005;
Cotterelle et al., 2005) .
U A NVADEGTE, MIEE S AT AOKINC IV RET HZ LN TERNWeH, B bR
T A INVADEFREIZOWNTIHIZE A EHBILTNZRN,
J v ANV ADORNEMAGIX, 60°CT 30 3 DMEATIIA+3THDHZ PRI TV (Dolin
etal., 1972) .
J a7 ANVAOAEFRMEIZEIT 2 Rikid, BT A v A0 48 U THEMIZE LTV D,
X3V A NA (FCV) KOA X B Y A% (CaCV) 1%, T0CT 1 7MME+ % &
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¥ 3log DA NANEYT D (Duizer et al., 2004; Doultree et al., 1999) .

FCV O X /A LA (MNV) (X, 72°CT 15 BEIINEE Tk, 1log il LW b dhn

RIEG ) OE T LAV &7y (Cannon et al., 2006)

FCV % 70°CT 5 pfIMET 5, /i3 1 oMblg e 5 L. 7.5 log DU A NVAREDT 2
(Cannon et al., 2006)

MNV % 80°CT 2.5 i S5 &, 6.5log KiE7T 5 (Baert et al., 2008a)

pH ORI KT D b 0 A )L ZADREZPEIZONT HITE A LML TR,

37°CT 30 0fll pH2 12 & & S BA. R A /LA FCV KT CaCV iZ 5 log DI&YL S D5

VWE T 2773 (Duizer et al., 2004) 728, fRET A /LA MNV OGO TIX 1 log A
(Cannon et al., 2006) .

bR/ rUA VAL 3RO pH2.7TICE 5 LTHENEE(L LW &226 MNV 75 pH fER{

BRORBUANALLTRVELTWDEEZHND,

AF BT DHE b a A )V AOAEFEMICET A8 LV,

T ARY — ¥ 22— VIZIRIME N7 MNV Z W 7298 (Baert et al., 2008b) TiX, 65°C T 30

FORIALER U 7=, YL TI1X 1.86 log IKF L, 75°CT 15 MRIMET 5 &, 2.81log K T L 7=,
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[/ eoA R GHiliE 04]
RISK MANAGEMENT OF NOROVIRUS IN OYSTERS
OPINION BY THE FOOD SAFETY AUTHORITY OF IRELAND SCIENTIFIC COMMITTEE

FSAI (2013)

Oy

< HBHHy>
TANT v RRGZERR (FSAD) OBZEEERICE D Z0FEAEDOHIIL, FIH ATHE /e H
Z WIRELC L. ﬁm$%%&ojxa£ﬁ%«@ HUCAESLOfEma 8 &, 2L T, /1Y
ANV ANIERENT T F LB L2 KN BB 2072012, U A7 IZHD Rz vl hE
WZT5Z2ETHD,

< E>
b h/a AV ARG TN S BRI R R LB L TR I —r v X TIR RS
I 2 P D RYYE D 9 BIEFITEWEIG Z HD T\ 5,
WS DNDHFD XD R K EOHEENILT., ZOFEFEDRETHESL, / n U LRI
YT 5 alaetE 2 £ A9 (UK Centre for Environment, 2011; European Food Safety
Authority, 2011) .
BRI 72 B OB Tl {HRE B OZRITITRA D & 5,
RSN FOERUL, /0 VA NVAERIZE DT U M7 LA I RAECEEL TWD5,
2 ANVATEGEDIZ & A EDIEFNE, fORGREE (EEAND A~ OB L 28
DIFGe a8 L TR A B A~) IZBE L T2 (Hall et al., 2013)
NREEOBLEDN G HYSNTZAFRIZL D/ 0 U A NV AEGLY 27 O, 7 r oA LA
G DR BN TARBN R IFCEDRETH D,
BIfE, EU BLHICIE, AR IREM) O A pEX I 2 KRG L~ UWZE U Cotad 2 2 &n
FORSINTEY, b FNOEEEEZ BN E U TAET D A EIKENY) ORI 7R EED B3
EHHATVND
EU ofiiE TR, BEO VA NV AEBEIFELRWA, BRWEHO XL a v A VA %R
BSEDLREDY 227 B3 5720, BAFEEH L, FriZBAl (EC) Nol78 / 2002 D 14 5
DO—EAFIZEE LT, BMMOLZENEZEHTIREND 5,

<HHFD ) BTANAOR & ER>
Iy A NNAFEG LSOV DR ORI, EENRRESD Y X T T AT D,
2012 -, FMNE L ZZ 2R (EFSA) @A 5E (European Food Safety Authority, 2012) T
T, AFD/ aTANAERD Y XY 2 ERT D7D OBERFUEDOEAZHELRE L T D,
FEREL AT LTI/ B VA NVARERERT HZEITELERAETH L0, BRiH O/ L
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'L, BUUEB OO IO O3 FEIC L > TIThbilTnb, Zhvb Ok, FER
SO L0 L ST d (CENISO/TS 15216-1, 2013; CEN ISO /TS 152162,
2013) , MHEEVEGR Y A 7 —BEgHE (RT-qPCR) 1322 9 L7z hiED 1 5 Th
P

I A VAL, WREERE 1ghblmV oA NVRT ) har— (cpg) TEIND,
I IANAD G K ONGIL OIRELEHAIZERT DI ENARETH LD, VAV EHOHR
TERMBIYEZ BT 2BR121%, 2 2OfEZIET 2 Z &Y Th 5 (EFSA, 2012)
SFFHTFEICE > TR SN 1 71 LA RNA 2NERGME D A L2 L1 & AHEBE$ 2 &P
1. HEKIGBEAGEH STV AIZH b b3 KR E L TARIEE TH 5 (Lowther et al.,
2010) ,

Lowther et al. (2010) TiX, / 7 VA /L APRRMEIN 2,000cpg % 5 EIRREFHIET DY RV
N, T N7 LA 271201 1,000cpg LLEDENBEURL TWD Z ERHLMIEN TV D,
1,000cpg 7% 200cpg D/ B A VA THYI NI FOWEEIZL D U AT LUl o T
X, SNz ER TV,

NEINTWHET A (Lowther et al.,, 2010) (ZF-5< &, 150cpg KD / 7 7 A LA
BETHRINIZ XN, B NOIFROT U T LA 7 LB LTV % ATREME IR,
HENFRHETH D /) B AL AZADEL~UL TOEBITITEE R HIFGREN H 5,
HEFEMFZERTIC & 5 & VBl R B T & 5 E &R MBI 200cpg Toh %, Lowther et al. (2010)
TIE 150cpg /R STV DAY, ARSLEIZIB W TIE 200cpg LA FOHIR 2T 5,

< HEdE >
B FERIL, BEBRBMEAET 5RO BHEICHEV, BET2FEYL R EHIL T, /
B ANAERDY A7 PR mWAEERBT O X0 ) a0 A VARELZRTIEL720
DERHELEIEEZ DT, BX D/ a4 NVAY AT FBRICETLIHA X AZRET DM
Nd 5,
IR, b L <UHEPRISK L CIERIZTH VAL, S TH RN F 2B LD
ICETRETH D,
TRICHENDRIODFTD ) a7 A )V A L~ULDOEMIRET=4 Y 7%, BN CEmIc s
RKEIN TRV, Bk =ikt ¥ —2 5T, BRBREEH VAT AT, BEIN
7T _XTONyFOY TN iRE L THEL FIREZHAALRETHL, ZNLHDOT 7L (1
P T OE D7 LD 10 ) 1F-18CLLF Tl S4v, X ORFHIM 77 2 1 HE R
L. ZOH%RDIFNKDIBEREFOFEEZRGIZT HTDITFIHTEDL L )ICTRETH D,
BIMFEEEN ) 0 A NV AOFATICER LI ERO D X2 HIGICHSASE L7012, BT
D2 ODHERD D,
> IR AT DI WD T F
ZOHIRD T XD 7 v A )V APRFED 200cpg LA FIZHD Uiz 2 & 2 5E5ET 5, 24 KL
HIF TSN 2 SO LT (1 T rico&ded s 10 ) T
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200cpg LLFIZ72 % Z &,
> IHERRALER S 7= 3%

S B YA N ADREZART S D &) (TG S I IUER LB L 2 F5ET 5, B 20T,

T Se 7 3 N AR

7K

BAEDFNTR L DTEIZRAD H DO T, HLWERPFIA RIS R L Z IR RER

SRS 22 ENEETH D,

21.2 SIAXEKICEY SHRE
(1) WEXH—F

Hroeannry A —BEICBE LTI 144 ., /2 oA L AZE L Tl 80 D STk & INEE L 7=,

/-, FOHIYBbENEN T8 #, 48 WM HOWTIIWEE LB LT,

AREBIZB O TIE LM O —RB L ORIV TIE 4 (BF) XY A £ 41

KO 42 22RO L,
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22 EBRDI7—FFz—2DEERBIZHITHFLEEET—2ICEATIHRE

BAEICBFAZ ot u"s 2 —BEEAN ) a7 A )V AD Y X7 FMICHNERERO S B, B
AR L TWBERNOEHRICONWT, BB SCRRIE R T — % N — 2 & W72 SCERFR S,
H#E~OE T 7T > CNE LEEHE L7,

221 XHHEZE
(1) RELE-XHMDO—E

*ﬁ%ﬂ‘@%%\ VAV A== DA/ 5»-[@'161011 YCik, 44 'fﬁ{li\ J H ‘74’/1/7<KOU\’C6;’C 25 ﬁ‘@jﬁ'ﬁk
EEE L, BELEUHRO U A MI, 4 (B8) MU AN £ 43 LR 44 22O
ko
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(2) FEEZIZHT HFROBE
1) AvEQNnNYE—EHE
T) 7— RF == ORI T DIER O
7= RF ==  OFBIECBT 50 v € usy ¥ —REOGRE LRI L ERIE, R 22107780 Thb,

x 22 EBADQI—FFz—UOEBRBEICETAH U EONY 8 —DERRET -2 DEE

moma or| 07 T i ik
No. | Tf2 TGN BMGET | HE - hikE A u A% Btdk | BEE (%) ik (g FHATAE {5 o
AL B ) B AR Hiag &5
BRI
A I 0D S G| R A - B T AR AL 2014 45 9 A |[FALH s |BHEY 1 2o 9)/C2002
A 139—-10 A ~10 A HWaENS 3 E2IT 4
1 |5 9 5 56% JE S £ 0 R (7
7213 8 Hh) OFEE
G158 % 44,
i I 0D 5 | A2 B B T AR AL 2014 45 9 A |[FALH s |BHEY 1 2o 9)/C2002
A 139—-10 A ~10 A HWaENS 3 E2IT 4
2 |2 9 1 11% T L Rl (7
7213 8 Hh) OFEE
G158 % 44,
N P BEKk42°C) |5 A IRIEK 25 | IRe 1 0 0% FofZe L 2012 F ~|FEIRER (BRSO RS K (YC2026
EES 2013 4% B
s |BEKA27C)  |R%5B IR IE/K 28 | IRe FofZe L 2012 1 ~|FEIRER |No.3 &Mtk C2026
4 |2 1 1 100%
S 2013 4
s |BEKA27C) | C IRIEK 25 | IReY FofZe L 2012 F ~|FEIRER |No.3 &tk 2026
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s |[BEUKGIC) (RS A IRIEK 25 | IRe FofiZe L 2012 1 ~|FEIRER |No.3 &tk C2026
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S 2013 4
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S 2013 4
BAEAK(BIC) | C - IR A B | IREY) FLdkZe L 2012 4 ~|EIEER |No.3 &I[Ftk C2026
8 |EH 1 0 0% )
S 2013 4
a7 A& A - REMvick s FLdkZe L 2012 4 11|/ERESR |No.3 &[Ftk C2026
9 B N 3 0 0%
7 (0 HitR) ENES A
10 |pms 7‘1:17777\9 BB - REMvick s 3 0 0% ALk L 2012 4 11|/EERESR |No.3 &I[Ftk C2026
7 (0 Hitw) ENES A
1 s 7‘1:17777\9 B C - REMvick s 3 0 0% FLdkZe L 2012 4 11|/EEREER |No.3 &[Ftk C2026
7 (0 HitR) ENES A
12 |pmss 7‘ a7 AT EEA - REMvick s 3 0 0% FLdkZe L 2012 4 12|EERER |No.3 &I[Ftk C2026
7 (20 H i) ENES A
e |7 BT AT|RESB - HEWMVIZL DR Fo#Ze L 2012 4 12(BERER |No.3 &Fkk C2026
13 |45 . N 3 0 0%
7 (20 H ) M. % A
14 |pss s a7 AT C - HEWMiIcks#E 3 0 0% LM L 2012 4 12|BERER |No.3 &I[Ftk 2026
7 (20 H ) M. % H
15 | T H AT A - REBMVICLDH 5 0 0% FofZe L 20134 1 H [HER B R |No.3 & [Fkk C2026
7 (40 H ) NS
16 | a7 H AT S B - HREBMIcLs# 5 0 0% Fofze L 201345 1 H [HER B R |No.3 & [Fkk C2026
7 (40 H ) NS
e |2 BT R AT C - REBMVIcL D . Fofze L 201345 1 H [HER B R |No.3 & [Fkk C2026
RS 40 i) B 4 s § 100%
TuA 7 —§RSLHEGERRL B E A Bb | R LM L 2013 4F 9 H |[BEVLEIR | FERE 25 4F 9 H LIRRIZ|C2030
40 (B35 A k) 9 A Har s 17 #45
GE~ 21 f#85) 07
18 | 5 5 100% o4 7 —0O8HEE
BB, 4 15 P58k
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[FOODBORNE DISEASE STRATEGY 2010-15]

#[E D Food Standards Authority (LA F FSA &£9°%) 1%, 2010 FIZEMHEROER I T 5
HRRE 242, JRIR E 72 DEY - DANAZT LT e —FE#FEE L T Z AR Lz, HREg
DOHTIE, THETOREFEI EDOEEEZZE L, MEW « VA NV ADESLNE ST E21T-> TE
V. BERFHE LT Eun X —BENET N, W ER AT Z—BENPIY EITH
NEHRE LT, ey 2 —RBEAEEOZMBROEROREREEGEZ L5052 L, £
72, 2001 FELIEER 2 720 R A B> TE IS b Mbb' RIBITIZ D228 > T RN Z 72 B3
Fonsd,

ISSUES - Campylobacter |

Causes the largest number of cases of foodborne illness in the UK

+ 55,000 laboratory confirmed cases in the UK in 2008
« Estimated 321,000 cases in England and Wales alone in 2008

Our efforts since 2001 have not achieved a sustained reduction in

human campylobacteriosis

+ Case numbers have gradually risen since 2004
* Further increases in reported cases for 2009 and 2010

Efforts to reduce campylobacteriosis will focus on the reduction of

Campylobacter in chicken

+ 60-80% of cases can be attributed to chicken

» Our most recent survey suggests that 65% of chickens at retail sale in
the UK are contaminated with Campylobacter

Hi#t) FOODBORNE DISEASE STRATEGY 2010-15 (Food Standard Agency)

B va Ry H—BE~D BRI E LR, VAP A Tl T AOE AN
RENTWD, 2010 FEICTEF LV RICEDSDENOBENRY A7 v A N Fa s T L&
CAEL, 2011 FE~2015 I ST A EERA L TN ZEE L TWD,
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ACTION - Campylobacter Risk management programme

+ Develop and agree a realistic and evidence based target for the
reduction of Campylobacter in chicken at retail sale

+ Develop and implement a stakeholder engagement strategy to
facilitate the development and achievement of this target

« Take forward a coordinated programme of research with other funders
to identify and develop effective interventions to control
Campylobacter

« Utilise our engagement with stakeholders and outputs from research
to implement interventions designed to reduce Campylobacter levels
to our target figure

« Continue to work to improve public awareness and use of messages
about good food hygiene practice at home and in catering
establishments to reduce levels of campylobacteriosis in the human
population

Hi#) FOODBORNE DISEASE STRATEGY 2010-15 (Food Standard Agency)

[UK Research and Innovation Strategy for Campylobacter — in the food chain]
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Hi#) UK Research and Innovation Strategy for Campylobacter
—in the food chain 2010-2015 (Food Standard Agency)

[Acting on Campylobacter Together & ¥ > ~—2]

B>/ N e, WHEFHIEROWH 11513, 2015 F BEAMEIIZER T A 72O OITEIZ HLD R’
D, 2014 FENSRBOS R Z B L TV D, MY MADO—EE LT, BFESCHIKM TOSIERE )
HHPL, BEOREEZIT>TND,

2 Sisters Food Group <> The Co-operative Food 72 &, £ < ODEFENF v o X— (25 W LT
V. Rapid Surface Chill, Sonosteam (FBHIFEIARTO AT D <, 3%%[7\]0)%& €533
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NAFEX2 VT AR =2, NI T =AM 4t X2 VT ¢ —, HBERTOMSCKIADEL
i, HEROFIR %< covered foot dips ~DEENEG EN D,
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[PEiAREE ] 70, BN SRR E(To T D,
Hiif) Food Standard Agency

[Chicken Challenge M HX Y #H7x]

Chicken Challenge &9 A K74 & AFK (20164F) LTHY, —FEET, EHBHND
WAL TOI v Er s 2 —ZRPRIEZRB L T D, RENFEIIUTOLEY Th D,
AEFHRNTMO RS & 13531 T, BAETEN, MEEOEOM THEAFT 5,

A Z BRI S 7220,
EFHRRTNTZ b DX, FREREEAEAT T, AmE BE T,
HWRIZE 7 D NES 720, WHEDRERIZR2ETAkEZEL, BUNHE ATV S0

THERT D,
HH#) Food Standard Agency

XERDINER

[Z o vu "y 2 —EEIC L5 RGYERIE]
HrvnnNy 2 —@BEIC X DBYYER B OHEBIILL TDO LB TH D, 2012 FI2H T THEHIME
BZ > T2, F D% I 5,

Table 1: Annual cases of Campylobacter in England and Wales

Cases per 100,000
Year Number of cases population
2006 46748 86.65
2007 51831 95.30
2008 49891 90.97
2009 57685 104.44
2010 62588 112.38
2011 64527 114.88
2012 65044 114.98
2013 59040 103.67
2014 62494 108.86
2015 55697 96.22

Figure 1: Annual cases of Campylobacter in England and Wales
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[ - A DIHEYRI]
UK ® 19 OB BB TR SN HH (ZSSEFWVICE D) OIERRROHER

Recorded levels of campylobacter

<100cfuly <100- >1,000cfulg
1,000cTuig
Baseline {levels in 2008) 42% 3% 27%
March 2012 — February 35% 35% 30%
2013
March 2013 — February 35% 34% 31%
2014
March 2014 — February 41% 31% 2B%
2015
March 2015 — February 47% 20% 23%
2016
Target 2016 Improvement.  Improvement 10%
Hi#) Food Standards Agency (https://www.food.gov.uk/science/microbiology
/campylobacterevidenceprogramme/campy-monitoringresults)
BRI A D15 YR

FSA Tl% 2015 ~2016 FIWmBHBA Z X R E LT 1LEMO—_A 7 2% Eum L T\ 5,
02015 45 1 W (7-9 A)
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R =V ENTHRRATIE 6.4% T En Ny 2 —& /i,

02015 45 2 M- (10-12 A)

< BT 966

C B (Y T) OH B, 58.9% TH LB R NS X —E i,

Ry =V ENTEHBATILST% Th B rnNy ¥ —ERi,

FSA Tl 2014 H~2015 FEICHHHBR 255 & LT 1LEMDOHY—_1 T 22 FEHfi LT\ 5,
02015 £ (2014 4 2 H~2015 42 H : 12 B HRIBRRE) O —_A T ADFER

< U7V 4,011

CFEA (YU TN) DB T12.8% TH L E O RT X —EKRH,

RNy =V IR TIL6.7% Th v ea s 2 —ak,

02014 4 (2014 4E 2 A~11 H : 9 MARER) 0¥ —1 F 2 ZDFER

- U7V 8,061

N (Y T) 9B 12.9% ThH I EaNy X—Ef,
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02014 55 1 WD A

< 7T 1,995

c I (Y T) ©o B, 70.0% ThH e RNy Z—ERi,

c Ry =V ENTHEATIE6.0% TH B a sy 2 —%kiH,

S LIEHICB T S EEIIUA T LB, (R BA, TRy r—Y 0 7 EREn)

<10 10-99 100-1,000 >1,000 Not Total
CFU/g CFU/g CFU/g CFUlg tested sampled
352 145 219 (26%) 137 (16%) 853 (100%)
(41%) (17%)

<10 10-99 100-1,000 >1,000 Not Total

CFU/swab CFU/swab CFU/swab CFU/swab tested sampled

814(95%) 26 (3%) 11 (1%) 1012%) 1 853
(0.12%)  (100%)

2015~20164FTIE,2014~2015 4FIT LT U/NEIZB T 50 v e u Ny 2 — iR E5% (1,000
CFU/g U L) OEIEFRAD LTS, 7220, TrRod&ER R, a0/ kEomisgs =7
BT DR ET =22 AL TEAMIT SN TEY ., 2 DOFEDRNAE CTZREMD H 2 il
=T OEALEBE L THRN,

Figure 5a — The percentage of chickens at retail with high levels of Campylobacter

{over 1000 cfu/g) — based on all samples: 3-month rolling average for Years 1 and 2
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Figure 6a — The percentage of chickens at retail positive for Campylobacter)
— based on all samples: 3-month rolling average for Years 1 and 2
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95% confidence intervals are shown as vertical bars. These reflect the uncertainty in the estimate,
providing a range of values within which the true prevalence will lie 95% of the time.

Table 3 — The overall prevalence of Campylobacter on chickens sampled and on the
outside of the chicken packaging: Years 1 and 2, 3 month rolling average

) ) No. of % skiq _samples % skin samples % g::il:_)aig;ng

Time period samples positive for over 1000 cfu/g positive for
Campylobacter Campylobacter Campylobacter

2014 - 2015'
Mar-May 910 62.6(59.1-66.1) | 17.7 (14.8-20.6) 51(36-6.9)
Apr-Jun 926 703(67.0-736) | 196 (16.7-22.6) 54(38-7.2)
May-Jul 1,016 783(756-809) | 226 (19.7-25.6) 59(43-756)
Jun-Aug 1,156 836(81.2-859) [ 22.1(19.5-249) 8.1(6.3-99)
Jul-Sep 1,163 834(810-857) | 21.7(19.0-244) 88(7.0-106)
Aug-Oct 1,111 805(78.0-829) | 20.3(17.7-22.9) 92(74-11.1)
Sep-Nov 1,001 776(748-803) | 189(16.2-21.7) 82(64-102)
Oct-Dec 928 743(7113-772) | 189(16.1-21.7) 7.3(55-93)
Nov-Jan 933 733(701-764) | 20.2(17.2-23.2) 7.0(5.0-9.0)
Dec-Feb? 803 71.0 (67.2-74.6) | 21.8(18.2-25.5) 6.0 (4.0 - 8.3)
2015 - 2016
Jul-Sep 1,032 76.3(73.3-79.2) 149 (125-174) 6.4(4.9-8.0)
Aug-Oct 1,051 71.7 (686 -74.7) 124 (10.2-147) 59(4.3-7.6)
Sep-Nov 1,086 65.2 (61.9-68.4) 11.0(89-13.2) 6.1(46-7.8)
Oct-Dec 966 589 (554 -62.5) 10.7 (8.6-13.0) 57(41-74)
Nov-Jan 971 53.1(495-56.7) 10.7 (8.6-13.0) 5.1(3.6-6.7)
Dec-Feb 916 49.2 (45.5 - 53.0) 9.5(7.4-11.7) 3.8(2.4-5.5)
Jan-Mar® 1,009 50.0 (46.5-53.5) 93(7.3-11.3) 42(28-57)

95% confidence intervals are shown in brackets. These refiect the uncertainty in the estimate, providing
a range of values within which the true prevalence will lie 95% of the time.

' The results for Year 1 are not consistent with those originally published in May 2014, as they are
weighted based on more up to date data on the market share of each retailer

2 Includes a small number of chickens purchased at the start of March 2015
? Includes a small number of chickens purchased at the start of April 2016

H#) Campylobacter contamination in fresh whole chilled UK produced chickens at retail:
January — March 2016

H 42

Food Standards Agency website :
(https!//www.food.gov.uk/science/microbiology/campylobacterevidenceprogramme)

( https://www.food.gov.uk/science/microbiology/campylobacterevidenceprogramme/retail-sur
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vey-year-2)
(https://www.food.gov.uk/news-updates/campaigns/campylobacter/actnow/our-campaign-par
tners)
FOODBORNE DISEASE STRATEGY 2010-15 (Food Standard Agency)
A microbiological survey of Campylobacter contamination in fresh whole UK-produced chilled
chickens at retail sale — February 2014 to February 2015
Campylobacter data 2006 to 2015 November 2016 (Public Health England, 2017.1)
Red and white meat slaughterhouses: standard operating procedures :
( https://www.gov.uk/guidance/red-and-white-meat-slaughterhouses-standard-operating-pro

cedures)
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[2008 4ELLHIT : NZFSA’s Campylobacter in Poultry Risk Management Strategy 2006-2009]
New Zealand Food Safety Authority : NZFSA (¥ Ministry for Primary Industries : MPI)
TIE, 2007 -4 ANS, ZEEOH Ry X —OFERIZBWC, F#liRt=2Y) 7 7ns
TLEBHAN LT, Y707 7 ATIHE, 7— RFo—r2fExtg b Lz —~Aa 70 2% i

BEBIZBWTIE, BSOS X2 )T 0 ORI, BRI E T HITENEEO T, &5
WERGZ BN T, BB EIERRE DT O L ARDBE N7 A 7 v, AR 0 FEHED T
Fiid - NEBRBE T, OB LR L OREB G Ted D) =7 TN—T Ry r =0
BN &% FE i LT,

EHIT, YiETH 7T AT, BRBLBEENORIRL Y TV 2500 L, £ OfERz MPLIC
Ko TEBINTWDENAEY T — 2 ~X—Z (NMD) &LRET 5,

a7 ATE, ~RLEOBIGRC L REIEOMRAEZ, —RLEOKDY (ZY 7Y 7 &

ni-e foW)ﬂ”'f% 7K@ enumeration %z FEfiid 5,

H#) MPI 7 =7 %A K
(http//www.foodsafety.govt.nz/elibrary/industry/Nzfsa_Moves-Along_With.htm)

[2008~2011 4 : Campylobacter Risk Management Strategy 2008 - 2011]
2008 H=~2011 £ & kI H4FER & L CER & #17- Campylobacter Risk Management Strategy C
. UFO 6 5nU—r7arIhE LTHRY EIF6-,
* Preliminary Risk Management Activities; (U A7 7' ~7 7 A /LD )
* Risk Management Options;
(BIER7R U A 7 ATV 3 » OFFE &) 725 5K O E)
e Implementation of Control Measures; (&} 7 3Z/ii)
* Monitoring and Review; (E=%# VU 7 L1t a—)
* Risk Communication; and (VA7 aIa=r—3)

e International Collaboration. ([EFEH72 7 #7H)

RIS A, 2008 4F 4 A 7> 51, Campylobacter Performance Targets (CPT) 23& A &7z,
CPT & 13, 7u43w@ﬁ%@ﬁzﬁmfﬂ%énéwyeuﬂa&~@%ﬁ@@:kfﬁw\
EFICAE LRSI N DD TH D,

&W%@E?étb\ﬁ%@ﬁ%CEWT\EE@%%%&%&%@ﬁyﬁmﬂﬁ&—ﬁﬁ\
RO e a Ny 2 =R ST,

BLIRIGS CPT Zfii/=3 2 L N TE WS, Ms E A 1L, FEITHHLT 5 72 O 1T B Y
TR RO FAT 2 FR U BT U TR BB O PASH 2 fiF < , 2008 4 4 H~2011 4 12 H £ T,
BEOBBUEYTlX, a0 774 TV ARERIND ETTXTORGNZHET H0ENH -
7oy, AEREE L Z R DT B BRI E o T,
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2008 FLLRTOH Y A Z 1 U T, — KRB OK THIHCB T A7 aAf T — kD o Bany ¥
— MO HEORBEL - ZENTOI., oy 2 —ldr2E=2) KON E2—

DI, FBRDT= D DESNIRAEN T —F ~—Z (NMD) 233 fii Ziuiz,
H#) Campylobacter Risk Management Strategy 2008 - 2011

[2010~2013 4 : MPI's Campylobacter Risk Management Strategy]

MPT {2 X% 2010~2013 FEDHME TIX, 70 A T —IZBI 2D Ea s 2 —zHlHd 52 &

WERZETTWD, 72, MPI T, W5 SE 23830 b 2o mm<e, £ OHRY HFn
Tut Az Ll T\ o, ERIROMAITLITO 4 KTH D,
BN TiEf2IZE1F 5. Code of Practice (COP) @ [
TuA T —0hreasy 2 —3ZHEORE L
A O— YA, RIS O

7= RF == Offx i To, BiEoe=2Y) 7

CHCNCHGC]

Fl2. MRI TlE, Arvw sy 22— 27 EHEEIKY —% 0 7 7 —7 %35 BIF T D
ZDI—F% 7 7 N—71%, Pathogen Management Group D% 7t~ hTHY, hruy
Z—DY A7 EFERICEHTL2HMOEREBES ST TWVWD, V—F 77 V—7TlX,
Directorates within the Standards Branch of MPI % {3 L. MPI Verification Services 757
—Z rfEftanTng

MPLiZ==2—Y—F 0 RORA IR AT — 7 R4 — L EH T L C, aiSi Y R 2 & P
DR L NEET v T LOMRIEF LERDOT 4 — Ry VG L MWGIIToTe, AT —7
L —ITiE, T OMBENEEND,

o ¥

. HEE

o MK

o BUMNHER

o F—RAIIVT c=Za—T =T NREMR

(Food Standards Australia New Zealand : FSANZ)
o REERONITERT 2 & DR RS

IS BT 7 0 RIBBEIS CTHEITEN, VARV AL FDT =0T —7 OFERiRIL
DETOME EEITRANZE SN TN D, BRI, £ OMOBEES L ERIOBE b &
No, TH7etAd, S6R5FBFHEY A ORIR &I ORSRO Tt LZE o L s
TWn5,

2013~2014 FTlE, LLTD 620k 7 v a VLBV MANR ST

* Preliminary Risk Management Activities;

* Risk Management Options;
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¢ Implementation of Control Measures;
¢ Monitoring and Review;
* Risk Communication; and

¢ International Collaboration.

H i) Campylobacter Risk Management Strategy 2013-2014

X ERDINR

[ e n "y 2 —J@EIC & D RGE R ]

1997 H~2015 FIZB T HH v s ¥ —EEIZ L D EGYEFER ORI TO LB Th

50

18000 -
16000 -
14000 -
12000 -
10000 -
8000 -

6000

Number of notifications

4000 A

2000 -

Report year

B Ry B —RERGEGIE O HER

H#) Foodborne Disease in New Zealand 2015 (MPI Technical Paper No: 2016/54)

2006 F£~2008 HIT T, Drrem "y ¥ —J@EIC L DEGEDER OEIE X, 100,000 A

721 383.5 Anr5 100,000 Ad7= v 156.8 NIZEIFIZHED LT,
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Figure 2: Reported Cases of Human Campylobacteriosis in New Zealand (to 2" Quarter

2013)
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Hi#) Campylobacter Risk Management Strategy 2013-2014

[ - B OIHRRDL]
RIS CORBB DN Er ST 2 —DIERFILUTOL B Th 5.
# BEUBBTONHEBEOEDO N o B a Ny B —EYuER

Table 1: NMD carcass sampling and enumeration results for Campylobacter 2007 -
2012
Quarter and year Number of Prevalence (%) Mean log count, all
carcasses tested samples
Q22007 890 57 3.07
Q3 2007 936 53.8 3.06
Q42007 916 45.1 275
Q12008 1309 45 2.70
Q22008 1528 306 241
Q3 2008 1587 328 245
Q42008 1609 4 270
Q1 2009 1582 465 258
Q2 2009 1489 31.1 241
Q3 2009 1489 245 231
Q42009 1421 298 235
Q12010 1440 422 247
Q22010 1456 36.1 242
Q32010 1467 351 243
Q42010 1443 421 249
Q12011 1459 37.0 244
Q22011 1590 36.9 245
Q3 2011 1635 374 245
Q42011 1542 403 248
Q12012 1555 371 246
Q22012 1563 202 234
Q32012 1631 272 232
Q42012 1659 37.7 247
*Samples where Campylobacter was not detected were given a value of 2.00 log,, CFU/carcass.
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Z DM ERICET 25 E1ER

[ 25 o]
FRIN AR R O )i K - 531 ha (2012 4F)

2008 FEDOFHA TIL, 130 DS FE~ 500 FENH 5 & LT\ 5, 8B L2150 5Tl 50,000
~100,000 PO (1 HA 7 1) TEHE L, 1/3 DEE 100,000~200,000 Z&EHF L TW\5, 4
O RBBEZ ) 200,000 PLL EZEFE LTV D, 1 EHEOREIT T 25,000 TH 5,

(st J51%]
PR TR TR TRM S %, HBARGIENC LV & &— ik & -G HE P BRE-
Ve — WIEER L M OV — 7 7 —— &, AT e -k

[ DML J51k]

Za—Y—J Y RIZB T 2BAOHEEEIL, 20 FIChZE L THEMLTEY, 1968 I
1% 14kg/ NIFETZ S 7203, 2006 F121% 34.1kg/ NAFE L 725 7=, 2009 4F121F 30.4kg/ N/AFIZID L
72, 2009 FEREIT, 136,728 M OHBAAHE L THY ., WIHEERIKD 35.8%% 5 5,

AT EICHE SN DT, RADEE, A (28%) . TPt (11.4%) . light meat

(11.4%) . M (9.8%) . EEW (9.1%) . FP%E (8.2%) ., —KMIZRFMELSIEIL, B - 1
— A bk (39.2%) . BiF5 (12.5%) . Firte (12.3%) . 7 VU /L grilling/barbecuing (8.9%)
Thbd, FELTIE RTHESNDEALIFFIC (25.9%) . Tl (19.9%) L7g->Tnd,

Hi gt

MPI U =744 h
(http://www.foodsafety.govt.nz/elibrary/industry/Nzfsa_Moves-Along_With.htm)
(http://www.foodsafety.govt.nz/elibrary/industry/campylobacter-risk-man-update.htm)
(http://www.mpi.govt.nz/news-and-resources/media-releases/consultation-on-campylobacter-

performance-targets-open/)

Review of the Poultry NMD Programme’s Campylobacter Performance Target (CPT) Limit(s)

MPI Discussion Paper No: 2015/11

Campylobacter Risk Management Strategy 2008 - 2011

Campylobacter Risk Management Strategy 2013-2014
(http://www.foodsafety.govt.nz/industry/general/foodborne-illness/campylobacter/strategy.ht

m)

The global view of campylobacteriosis
(http://apps.who.int/iris/bitstream/10665/80751/1/9789241564601_eng.pdf)

Foodborne Disease in New Zealand 2015 (MPI Technical Paper No: 2016/54)
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[Primary Production Standard for Poultry Meat]

F—=ARZ VT T, AreEn AT Z—@EIC LD EYGYE &V VER T REIC X D REYYEDI
AR T H7-9,2012 4F 5 AIZEFEHOE— KA ERYE (Primary Production Standard for
Poultry Meat) 23EA STz,

CORUETIT, FREAEENRGLEELEDY A7 BRE - BHT 52 &, W Z BRI T
HZEERDTND,

Primary Production Standard for Poultry Meat |3 3 -2@® Division (243721 T3 ¥  Divisionl
— Preliminary CIZHFED EFN 72 S 41, Division2 — Primary production of poultry TI3/E3 T
DFHE% | Division 3 — Processing of poultry Ti3l TR TORAELZ R L T\ 5,

Division 2 — Primary production of poultry Ti%, —fxieRMLZa2EHE LT, (1) —K
FEMDIAE 72 ) A7 ZHEE L, IV OICKHLT 5 72D OFERE 4 F2 i 5 7o O OBAEE1T 5
2l (2 FESINL Y AZICRT HEIEHENER SN TND Z & ZERRNITRTET
ARFFTH 2L, (3) FEUEICZX L Toperate 52 &, Z2REEFEEITRODTWD,

Division 3 — Processing of poultry TlX, —fxieRMLZEEHE LT, (1) T X TO0LPE
TEZARRBNTT A, BIER R ) A7 ZRE L, VRO DOEBRZF T 52 L, (2)
FEESNTZY A7k 2 BEENFEM SN TNWD 2 & A ERRRT =BT VAR
HTZE, B) BHEOAHEZRGEST 52 L. (4) BRWEREHFYIHE - T operate 75 2
&L ARBIEER RO TV D,

Division 2 &% O} Division 3 O£ -

Division 2 — Primary production of poultry

* input
AFEF T, BRSO input BAEL R b DIZRSRNE IS, TRTORERMEEZHEL D,
o PRI
(1) HFBELZ AL b DIZLRNWE D R FIET, BEEVMZRE ., L ETITLST D,
(2) (1) OEEFEMITIE, TK, Kk, W, BAEFBEROZHBEEND,
¢ Health and hygiene requirements
(1) ZEEREIL, FEEREG 2O LRNE S| BARE L REEEZTDR TR
T 5720,
(2) FBAEFERIL, FEIWE . BMEROHBEN, FEEZAREN 2D LRNE D,
8 NG M ORI T 2 2 fEFENTAT O 7202, HH WP DY RRE 23 U2 T U 6720,
o Hffr & anak
(1) ZEBREIL, ZEEAEY 72 DI LARVMEANEAE L REEEZTOR TR 5
7200
(2) HBEEHRIT. FEIE . HEEBROFMEN. ZELREYR S DI LARWEA
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BAEROREIT R HEREITAT O 12D, SO LY elE L2 Ui 6720,

A &L K OV

FEEEF L. ZARWEDN. (a) BALZEROEMMEEDOAX L (b) BRREELD)
BinAMEOMMEZ AT 5 2 & ARl L2 uide o720

B, RROE. EOSEL OFRGE, R M OHERF

FEAEFIL, (a) BEOHRER/NRICMA, IR L EEEZ fREIc L, Fhe
FHHRORELZ F/NRICI A D KO ITHiak. i, Sk FRERG L, &5, (b) FE.
BEER. EMCEE ARSI L. Wb L, BEFREREZHER L THEDRREY L 72 5w
L2275,

cNo—H%vUT g

FEEFEF T, FERAEEEDW O ZE ORI ZFFE CE 2T T b0,

Sale or supply of poultry

ITEFET, FEUEPRENTH L LHWSND, 3B ONLIGE. ZERLL R
ME L TIRGEE72IFEE L TR by,

=

Division 3 — Processing of poultry

Receiving

ITEFET, FEUEPRENTH L LHWSND, 3B ONLIGE. ZERL LR
ME LTI L TEAR B0,

Inputs

BHGOEEPNEY 2 bOIRERNE ), SO RLREZ# LT Enbk
[

PEFE ALER

(1) ZBYEPTHEUR OO LRLRNE D, BIEMARE ., QIR E IR L2
AN

(2) (1) DOHE. BEEMIIINEYRFEE KL ORE 2@/, FA SRk D= R
NEEND,

A &L R OV

FZEOWBIWEFE T 2 ANR, () BMZEXOEMEEDO ATV (b) BAZEM O,
MBI (¢) FEIIFERINIT & > TREYZREZ R T 5 72D OFE & O
ik, AT DHIEERFET D,

F—HEUT ¢

FEMLFENH > FEEG OGS ORI BN 235 T & 2 KX 9123 2 %ER
H D,

Sale or supply

ZERLNPANHEUTH L Lrans, Zon25e, EHE L THEBRLZRTE71T

S LTl B 7220,
H8#4) Primary Production Standard for Poultry Meat

123




HERDINE

(o vuny 22— EIC LD RRYYEFI]
H ey X —EEORYYENE ORI TO L EBY THD, 2013 HF TrdEEm iz
boTleny, 2014 FNHIEINL, 2016 FlEZ 2 I0FETRbEWVVEEL > TS,

IR JERGE B
2006 15,398
2007 16,984
2008 15,5635
2009 15,973
2010 16,966
2011 17,717
2012 15,653
2013 14,698
2014 19,931
2015 19,132
2016 21,5677

i #) National Notifiable Diseases Surveillance System D4-4F? Annual report L U {ERL

[5 - R OIHYRL]
FSANZ %, B35 L INTHIIERE D H e a Ry Z—iEYeR A RN A 21T - 7=,
W 215 COEGRIL

2007 4F 10 H~2008 4F 3 HIZ/F T, A—A M T U 7 HE D 39 24 233 FdrH D I HfH
REZFREL, hovu sy Z—DiERBEHHE Lz,

Table 1: Summary statistics for total Sa/monella spp. flock/shed prevalence and
Campylobacter spp. flock/shed prevalence for faecal samples in WA

Pathogen #+'ve samples % 95%CI #+'ve farms % 95% CI
(n=233) (n=39)

Salmonella 109 468 | (402,534 33 846 | (695.941)
Non-Sofia 109 468 | (402,534 33 846 | (695.94.1)
Sofia 2 0.9 (0.1,3.1) 1 2.6 (0, 13.5)

Campylobacter 150 644 | (57.9.70.5) 28 71.8 (55.1.85)

Hi#) Baseline survey on the prevalence and concentration of Salmonella and Campylobacter in chicken
meat on-farm and at primary processing (2010.3)

W0 ) BERE
IMTERED A v era Ny Z—iEYRiE 57, 2007 4 3 H~5 AIZA—ANZ U T
5, 2007 4 10 H~2008 4 3 HICA—A L7 U T LEOEREHREL, #HE L,
BMLC, MREREH, BB A, R UHEE»OHHEE SNBOK, BZICHEE SR o
WHRED BT,
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Table 3: Summary statistics for Campylobacter prevalence and counts by State from
caecal contents

State Sample Campylobacter
No = % 95%CI mean log*  Censored mean log
+'ve (SE) cfn/gm (SE) cfulgm

SA 260 | 217 | 835  (/84.878)  726(0.08)  621(0.16)
WA 376 | 317 [843 (802.878) 6.60(007)  5.70(0.13)

SA/WA 636 534 | 840 (80.9. 86.7) 6.87 (0.06) 5.91(0.10)
* Mean and standard errors were calculated for positive samples only

Figure 2: Distribution of Campylobacter counts from caecal contents for WA and SA

0 A h—l_'_l_[_
2 N N N
log,, Campylobacter (cfu/gm)
M MTERE RSN e a s 2 —0EK
Hi#) Baseline survey on the prevalence and concentration of Salmonella and Campylobacter in chicken
meat on-farm and at primary processing (2010.3)

ZDMERICET 25 E1ER

(§=37 1051k

— AT, KBS 150m, 18 15m OFa 14T, 40,000 PXEHE S d, mABEOEH ST
X, 60,000 DT A T—PEIND, 1 ELHHZY, 3~10 H&EL 6T 5., ITFEOENET
VAT LT, BEZ 320,000 P 8 FyE TEHE SN ON I TH D,

[ 722 3 O ALER J575]

B EZHWTH LT omEKEET AN TR S E 2 >aoE 20l L, &&— Kz z%
T EOICMEE->PEED O T HORAGHE P ERESHBRE-NIBEZ RET D
SRS MV ERET D72 DI T 2 >RETZ REHEIC L DA T 5729
W H A DRy 70Ky ZBRE-SBE- LIKOEI-> v =— ViRt —-mig (4°C) F 723
fitRAF (—37C)

Hi#) Risk profile: Campylobacter jejuni/ coliin Poultry (whole and pieces)

[P D 51%]
SEMRO L, BRI, ST IELEREOMASDOEEZHELE L Tk Y, Simple method &
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complex method ZHERE 7L E L TR LT 5,

H 42

Monitoring the incidence and causes of diseases potentially transmitted by food in Australia:
Annual report of the OzFoodNet network, 2010
(http://www.health.gov.au/internet/main/publishing.nsf/content/cda-cdi3603a.htm)
Primary Production Standard for Poultry Meat
( https!//www.health.gov.au/internet/main/publishing.nsf/Content/270D88C279EB298DCA
257BF0001C96FA/$File/1.%20Standard%20422%20Poultry%20meat.pdf)
Baseline survey on the prevalence and concentration of Salmonella and Campylobacter in

chicken meat on-farm and at primary processing (2010.3)
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HrEANY Z—EBD-HDRE - MEEFER

[FEAT = — 2B 2 v ey Z—HIfEO - OHEY — 1 & L TOAEYFH Y]

2013 4 6 HIZ RIVM 1%, [HBRT = — BT 5 v ea s 2 —fli#o 7= oHE —L
&L TCOAMZREYE) 2 AR LT,

TNy A —EEIC L DBYIEIX, FRECHRAZ T B0 B, REa/n e
RECKORET D, EORD, T UXBNTIE, BAROD L Ea s X —OEYFRLAe
FEEZREI L, B0 F LT,

COREOPTIE, EADTFT U AL LT, Arvunyy—o LREEEEZ, BROKE KL
OE K 1g125% 1,000 CFU & L, 5 BIAFICEEE A2 56 DR R0 EFRE LR L7z,
IRHEEM:, 100 CFU/g. 10,000 CFU/g 72 & OfFx e FEENR S =T, BEERITE - Tk
LN T A R TR MIBIT 2 RERE R LD S5 1,000 CFU/g &R Sz, 4% FIRILYE
fEICEE, B hOB o Er AT X —BEHN 3O 2T 5Z ENRRIAEND E LTS,

Hi#) Microbiological criteria as a decision tool for controlling Campylobacter in the broiler meat chain

[ & BAVELE COHLY A7)

RISLEREZ A L b, BBk Mk Z2EMA L CABREBEZ HERIZL TS, I
ERANY Z—REICOWTIE, BHREEZVDMBICTHREZITV, B 1E, 7TuAf T —WHaoFh T
REAFLTND

Hi) Frv—s ROF T LA ICBT D H L Eany ¥ —xti

AR DR

N =R =PAv/ A B e I Y ST 9

2009 FLIEDO T v ea s X —BEICL DT U N T LA I L | BRYYEFIE OHERBIZLL T O
EBOVTHD, TUNT LA 7O, BYSEFEE HIT 2018 FFICE—T RHDH0, EDO%EIT
AL TnD,

Tabel B.4 Aantal uitbraken geregistreerd door de NVWA en/of de GGD'en
bij het CIb naar ziekteverwekker in voedsel/omgevingsmonsters en/of patiénten,
2009-2013
2009 2010 2011 2012 2013
B. cereus 13 11 7 12 7
S. aureus 2 2 1 | 2 0
C. perfringens 5 0 1| 3 0
Clostridium spp 0 0 0 1 0
Salmonella spp 13 17 16 13 3
Campylobacter spp 12 17 15 14 18
STEC/EHEC 1 0 2 0 1
L. monocytogenes 0 0 0 1
Shigella spp 0 0 0 0 1
Norovirus 5 3 6 17 18
Hepatitis A virus 0 1 0 0 1
Histamine-intoxicatie 0 0 0 1 0
2 of meer agentia 3 1 5 3 0
Totaal bekend 54 52 53 66 50
% bekend 22,0%  20,9% 24,8% 23,9% 17,2%
Onbekend 192 197 161 210 240
Totaal 246 249 214 276 290

* In 2013 zijn B. cereus, S. aureus en C. perfringens alleen meegenomen als er meer dan
10.000 kve/g werd aangetroffen.
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Tabel B.5. Aantal uitbraken geregistreerd door de NVWA en/of de GGD’en bij het
RIVM-CIb naar ziekteverwekker in voedsel-/omgevingsmonsters en/of patiénten,

2011-2015
2011 2012 2013’ 2014’ 2015’
B. cereus 7 12 7 1 0
S. aureus 1 2 0 0 1
C. perfringens 1 3 0 0 0
Clostridium spp 0 1 0 0 0
Salmonella spp 16 13 3 8 9
Campylobacter spp 15 14 18 5 9
STEC/EHEC 2 0 1 0 1
L. monocytogenes 0 0 1 0 1
Shigella spp 0 0 1 1 1
Norovirus 6 17 18 25 a i
Hepatitis A-virus 0 0 | 0 0
Histamine-intoxicatie 0 1 0 0 1
2 of meer agentia 5 3 0 0 0
Totaal bekend 53 66 50 40 38
% bekend 24,8% 23,9% 17,2% 19,3% 9,4%
Onbekend 161 210 240 167 368
Totaal 214 276 290 207 406

* B. cereus, S. aureus en C. perfringens zijn alleen meegenomen als er meer dan

10.000 kve/g (2013) of meer dan 100.000 kve/g (2014, 2015) werd aangetroffen.

Tabel B.5

# TUNTUA T

voedsel/omgevingsmonsters en/of patiénten, 2009-2013

Aantal zieken betrokken bij de uitbraken naar ziekteverwekker in

2009 2010 2011 2012 2013
B. cereus 42 35 23 43 17
S. aureus 4 4 2 5 0
C. perfringens 18 0 3 8 0
Clostridium spp 0 0 0 3 0
Salmonella spp 70 193 101 1253 7
Campylobacter spp 34 66 68 70 91
STEC/EHEC 20 0 14 0 2
L. monocytogenes 0 0 0 0 2
Shigella spp 0 0 0 0 3
Norovirus 128 21 73 384 321
Hepatitis A virus 0 0 0 0 3
Histamine-intoxicatie 0 0 0 2 0
2 of meer agentia 7 3 15 6 0
Totaal bekend 323 322 299 1774 446
Onbekend 703 895 665 832 1014
Totaal 1026 1217 964 2606 1460

" In 2013 zijn B. cereus, S. aureus en C. perfringens alleen meegenomen als er meer dan
10.000 kve/g werd aangetroffen.

Tabel B.6. Aantal zieken betrokken bij de uitbraken naar ziekteverwekker in
voedsel-/omgevingsmonsters en/of patiénten, 2011-2015

2011 2012 2013° 2014 2015’
B. cereus 23 43 17 4 0
S. aureus 2 5 0 0 15
C. perfringens 3 8 0 0 0
Clostridium spp 0 3 0 0 0
Salmonella spp 101 1253 7 184 97
Campylobacter spp 68 70 91 11 43
STEC/EHEC 14 0 2 0 3
L. monocytogenes 0 0 2 0 3
Shigella spp 0 0 3 7 2
Norovirus 73 384 321 713 469
Hepatitis A-virus 0 0 3 0 0
Histamine-intoxicatie 0 2 0 0 2
2 of meer agentia 15 6 0 0 0
Totaal bekend 299 1774 446 919 634
Onbekend 665 832 1014 736 1216
Totaal 964 2606 1460 1655 1850

* B. cereus, S. aureus en C. perfringens zijn alleen meegenomen als er meer dan
10.000 kve/g (2013) of meer dan 100.000 kve/g (2014, 2015) werd aangetroffen.

JRGSE B

Hi#) Registratie voedselgerelateerde uitbraken in Nederland, 2013, 2015

*
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Hi#) Analyse monitoring data ‘convenant Campylobacter aanpak pluimveevlees Nederland’

ZOMxKRICET 22 EER

[testing and scheduling strategy]

testing and scheduling strategy & 1%, 7 rA 7—HAOI vy X —%kar ha—1LT 5
S Th o, EERABTON AT Z—OEBENL OB, T A TR T M
ADBE, AR OMENBIEND, U AZFMFETIE, Vorer s 2 —BHnsE R
s D56, testing and scheduling (21 Y & FOEFEY 27 BRI T 5 Z L BREB I
TW5,

Nauta b, ZOHEOHREFTRDL720, WERwmNbOHEMEY TV K62 FloT R
A 7 —ElBMROAY > T ZBNT, e nny 2 =0z~
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[testing and scheduling] Tl&, Z¥DH v r "y 2 —ZiEHT 57002 A A ik
Bra Vgl T 5720, BEDOLEILTZH#EEY TV BB E T vt A (LFA) ZBR L

WA L7,
Hi) Nauta MJ, et al. Int J Food Microbiol. (2009) 134(3):216-22
XEH T RIVM OFf &

Hi 5t

Registratie voedselgerelateerde uitbraken in Nederland, 2015

(RIVM Rapport 2016-0085)
Microbiological criteria as a decision tool for controlling Campylobacter in the broiler meat
chain

(RIVM Letter report 330331008/2013, A.N. Swart| M-J.J. Mangen | A.H. Havelaar)
Analyse monitoring data ‘convenant Campylobacter aanpak pluimveevlees Nederland

(RIVM Briefrapport 330331005/2012, A.N. Swart | A.H. Havelaar)
Nauta MJ, et al. Evaluation of the "testing and scheduling" strategy for control of
Campylobacter in broiler meat in The Netherlands. Int J Food Microbiol. (2009) 134(3):216-22
TUN—I R OFT U HIIBT L a7 Z—3R (5 66 [ 84EY - A L AEM TS
e A -v2)
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[The first Danish initiatives to control Campylobacter]

A eany 2=\ T 57 r~— 27 ORPOIRVAMEART, FICKBERLT o ~— 7 &Y
JZ &0 1990 FERIUCBAR ST,

R L~ TORERE, 7 aA T —REL/NE, BICEBAOT=4Y 7T 07T KR FEi
INTWVWD, EHIZ, HEE~DOFRREELERINTND, ZALDOIMYMEARIT, Tr A F—

PFEohrvannrzZ2—an=—FERIZOWTAY = —F o TIHONEFEESZEIZLTWA,
H#) Rosenquist H, et al. Epidemiol Infect. (2009) 137(12):1742-50.

# The first Danish initiatives to control Campylobacter

TR BMRE ik B
APE 1995 TR D Y 20 7 7 7 B — Dk FRRER Y D T8
1996 BAXMNKICET 7T 0 A 7 —AFEE~OHERIL  BEEEO T
1998 A v e sy B —REEERRE O BAERERONA T2 VT 1 RO S 25
LIRFHIA T 4T
1998 LEHOH ANy E—F=R ) T Y 2 U RY T s X —RRO—E
B FHE & B DT
2001 BT DL D 7= D PCR D BI%E ST DU & BBEEOIRRERIR O HGE L
T 2002 fEET EEAOBRE D REEHINF O 723D 0 e
1995 MG (FICEBR) BT hren s Z—0 b hohrEany X —2@ICBIT 5 FEEYIRORE
S 8/
2000 T rvnany 2 —7 Y —mwROEFE & IRGE BRMEEDOE{

2000 BYHPOMEMED e a Xy 2 —BHMEOFIZED - FYOE &
¥ O TE A K OVE S0 75 0 B %
& 1994 TuA T —RWIIIET HHEIC T D HEE ~ON HREHE
ARt
WEEBHRESA——~v—F v bDY—T Ly M
BUT, ¥y FUrOEICETDIHA X ADE
1999 BWEEEEFETDHHO) —7 Ly h O HEHEBE

Hi#) Rosenquist H, et al. Epidemiol Infect. (2009) 137(12):1742-50. % » 1ERL

[2003 4-~2007 4EI2351F 5 He v fiL 7]
2003 4E S, NA A X2 VT ¢, Scheduled slaughter, JHEHF ¥ o X—r & HbE Lz
KRBT,
Scheduled slaughter
CEANIH e m "y Z— 2T, B S R 2 mmp e LT, B LRz e & LT
TRHEIMNMTOND XAV a—V 745, BT, &H0/ 1 BEFNZRIRS, L&
(2R SN D RNCRAER R HEIHE LN DL LIS TN D,
J1ea Ny 2 —EE L RIS, BV E 72130 o B a Ny X =GR EFAE O X O 7k
W7 A S5, BUAMBERE S22 LI2E0, ey 22—k 99%EA L, k
MG 5 U A7 BRIBIZEAD T 5,
HEA XY~
FREZBIT 282G 2 B CToDIs, HBEE T ¥ o= ROVHRBE N FEhE S iz, WICHE
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EAGIET D2 &, MU BOMAEICETAERPEENTND, ZTILHDOF ¥ o X—T,
NoTdZlby b, A B =%y b EOIER, FVFRTLEDARy &R L TEBIN-,
HIZ. EERDO/NGE NNy r—120%, REZRIZB0 ., OF4 2 HIEICEET A MmN FRR S

TN 5,
Hi#) Rosenquist H, et al. Epidemiol Infect. 2009 Dec;137(12):1742-50.

% Initiatives to control Campylobacter in the Danish voluntary control strategy from 2003

T BAhE G B
APE - 2003 AL ASA X2 VT ¢ 12T B EROITEEHEET O BEHRY O

Ak

2003 Hrvanyy—Ettra A4 T —fE~0OR—F AL BRUE OIS T R EHA T 47
[E T2 3 AR ZERIFER T~ D AN —F 2 H N

2003 R 78 & B OBIRE OV E IR RO 7 vt 2281 BEHEGE ORI
LA TR 2 )T 4 LESEOWE

2003 flock colonization TRixfROWFFE (il : BEHREE, AW R ORE Ko 7= o 5k
FE)

TS —NEON TNy — RS DR
(B - FEHRIN, 7 7 — k)
T 2002 e aNy Z—EVEIREE R A RER o~ PR Z IR AR, mIBRICBIT D e a Ny Z—0HE|
EE~GIVEEZ D (FTREZRIRY) & O
1 BNy 2 —IEYRRINZ 3T 515 YR O

s

2003 Logistic slaughter (BHVEHEL GRINICIRMERIEE & &7 =G YD T
%)
2003 INLERRIZ BT D HEREEONIE TS DR E B D 7= 8D D ik
2003 TaAf S —HlOH Ny X — R IO FF SR DA E I D 7= 8D D Fnisk
2004 2 REFUFGIZBIT 2HHEAON e Ny X —DF= YRAITvR YA O DOH
2y T
/NFE 2003 TN g B —T ) —R R O A E N O 72 Ok F v m Ny B —iGYLE O

HE 2003 EERRG L Ui, ZENFEG TOBROIY ik WEEHE
KB LI=F v = O Eff
Hi#) Rosenquist H, et al. Epidemiol Infect. (2009) 137(12):1742-50. X v 1Exk

[2008~2012 4EiZ 1) 5 M 0 7]
2008 - LD, W ERAT Z—OIFRRE LY S BT SE LTI, BF LU 4 F5E 73 E i
S,
s WiRTOIBEDLAT U NROAFEYOHAEFERDOI_DDEEHRTI—ROEBAN, 774 A7)
—yDEA, G &A%
o BRI T O BRINE bR OB
HLFEWE T2 < . AR EBER ZMAEDOE - WE 72159k Z%E1E (Sonobeam f1) %
PR & NSRS OO I i
o EAFBHIZXF LTI, caseby-case = k1 —/ L% FEfi
SEFERNKCEARD T EraNy 2 —EERERRICESE . Ny Fnb Ot Y 27 &5
g%, /Ny F2 EU ORMEDS 14 5 (Bl (EC) 178/2002) O HEFETH D LHrsi
e, BEREIIN Y FEIRGE T D 2 LN TERY,

Hi#) Rosenquist H, et al. Epidemiol Infect. (2009) 137(12):1742-50
Annual Report on Zoonoses in Denmark 2003
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7 The Danish action plan to control Campylobacter 2008—2012
T Bk A i
HEpE AEPEBLY TORAST RO ENIZB T 2 REHFEORE L FE A I Ex =2 )T 1 HROFL

i

TuAT—HEHDOT T A AT Y — 2 OR% FERGDARBUC KT T D RFA v T4 7
LHRIY TV v T OREAL WL & R~ OIR Y i otk
UK OE#H T oA 7 —0 ) A7 EBROIZDDOT—X MUEAWKOER T oA 7 —DEEICBIT AR A
I E Y QONTES s FEORE
T RO Y 43 1T O ik R AL~ OIR Y 5 OHGE
159 bR 25 B O AL BB O TG FTRE 72 7L O F A VHYARIR 5 12 0 stk
FREBEWA > T A A5 E O BB 15 YABR BT 1 0D sk
RT OIS % % - L GHE Y — T )
;;j(( BRARGZR5 L Lz & &5 A47/X®‘(ﬁﬁ7‘ﬂ4?~?ﬂ$%@%§ﬁﬁzjt
NG AL =Ty hu— L OB LRk FIGRFA DO U A 7 K

THE THEHR ~OERIRAE (ON—_F 2 — (T3 2 — B E#R) HEREEROm L
BEFIR 2 R - WERESCOWAERIC T S ROR
Zﬂt%/ Eatg e Uiz, JiBS CoMAEFRICBET 2 HROR S DI H 0 B
Danish Campylobacter jejuni source account ¢ % v e u Ay Z—EGFORAEPRICE T D%
H ) Rosenquist H, et al. Epidemiol Infect. (2009) 137(12):1742-50. & v 1Ex%

[2013~2016 FED Y 7]

2012 FET v~ —r BEARES, Ty ~—2r 7 uA T—WE, Tr~v—7 TRKFZOE
BALAFFEAT & ENCERE AR T, 7 v~ — 2 OBREE R OB E I X - THEDERE I,
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THEY, 7aA 7 —FEUANOBIECRE O Ho R BRE LTEREINTWD, BT, B
L ULl 2016 4R ICBEPEERE R 20% (2012 4ELL) b &85 2 & | RSB L ~ULClL, 2013
HE L LEIE U 72 35A OFIXE Y 2 7 O (2014 4 RR25%HIT8. 2016 4 : RR50%HIE) . & L
TW5,

T, BEZERT 20O EZABICRAEZ LN TE S, 2720, THEFHEIICIE, 27
— 7 RNV E—OHEAGE L, DRICET L 00 MENGTRER SN TND, Zhb DX FED
—IFEDOLEBY TH D,

o TuA T —RENEDRBUIG TOMERIEY v 7T LAOFE, FEERNREOfE~

—H—DRKBEX, EEHAETEET L0, EEHICLoTHEIN TN D

o HARD D ¥ r T X —TxkT Dk 72 H 0 f A

o HEE OB _E~DOHKGAY 2B D $ A

s BWEOTIA AV — ORI E FEMIZET AR T m Y = b OHeE
Hi#) Annual Report on Zoonoses in Denmark 2012

[KIK > 25 223 T A0 $17)

JEZ & R U COBUEIRE) S5 O Blth | RE ~ D182 £ %17 5 IEBUMH#AL CTéH 5 DAFC
WIEETHVAT LT, Tor~v—2 ORBUHIGEZRRAT 52T XTOT A 7—RBFENIMALT
W5, BIZAEFEEMENDIHE E TICBIT A5 E 2T, 74 XN—ZX2EELT\5,

133




Broiler production (2)

Hatchery:
« Grand parent flocks
+ Parent flocks

Feedmills:

« Data on traceability batch
number, driver ID, etc

« The approval level of the
transport vehicle

Hatchery Transport 1% Producer > Catch Transport  Slaughterhouse —»  Transport »>  Consumer

Laboratories

Food authorities| '\ Producers: Slaughn.rhouse:
¥ «  Daily welfare records + Receives
+ Disease - / health records production
«  Feed- /water intake information sheet
A + Records
! information
Danish Veterinary and Auditor moaute | Laboratories: regarding catching
Food Administration — + Salmonella results and transport
local units: « Campylobacter results * Becords_qualny
+  Animal welfare information,
controls Aud vete:marz co:trol
uditors: on slaughterhouse
" SR + Record results from audits etc.

data

—

H#) Facts about the production of Poultry Meat in Denmark

« Approval procedure

AR DR

[V emny 2 —]gEIC & D RRGEGI]
a2 —RBEIC K D EYEFIBOHERIILL T DO LBV Th 5, 2009 4FF TIXREAEM
\ZdH o723, 2010 AEITHEIN L, 2012 4RI —E T3> 7= H 0D, 2015 FITIEE 28N L T\ 5,

2001 4,620
2006 3,242
2007 3,868
2008 3,454
2009 3,352
2010 4,035
2011 4,068
2012 3,728
2013 3,766
2014 3,782
2015 4,348

H ) 24™ Annual Report on Zoonosesin Denmark J ¥ 1ERk

(% - BADIEYRRIL]
BB 0T h AT T O Ea Ny X —EEERT 1998 FE LD O —ik & T~ 5T
W5, Fio, BRICBT GRS TR TS,
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Table A13. Occurrence of Campylobacter in broiler flocks, 2006-2015°

Cloacal swabs at slaughter Sock samples at farm

N (Flocks) % pos N (Flocks) % pos
2006 4,522 308
2007 4,527 268
2008 4,950 26.3
2009 4,591 294 - -
2010 = . 3132 16.5
2011 - - 3,379 144
2012 - - 3,376 116
2013 - . 3,508 131
2014 3,474 27.7 - -
2015 3274 19,6 - -

a) See Tables A33 for description of the surveillance programmes. In 2014 the sampling method changed back from boot swabs collected in the stable 7-10
days before slaughter to cloacal swabs at slaughter according to Regulation no. 1512 of 13/12/2013.
Source: Danish Agriculture and Food Council and National Veterinary Institute (until 2009).

H ) Annual Report on Zoonosesin Denmark 2015
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Figure 20. Prevalence of broiler flocks infected with
Campylobacter, 1998-2006.
Source: National Food Institute, DTU

Hi#) Annual Report on Zoonosesin Denmark 2006

Vi« NEEEPEIC BT AR HIRA O L a8y Z—E R 2003 LRI L TN AN,
2011 FOE— 7 %I LT 5,

Table A13. Occurrence of Campylobacter in non-heat treated broiler meat at retaif, 2003-2011

Chilled broiler meat (samples) Frozen broiler meat (samples)
Denmark Import Denmark Import
N % pos® N % pos® N % pos® N % pos®
2003-2004 334 27.2 170 65.7 566 10.9 272 19.6
2004-2005 517 31.1 299 73.2 937 12.2 391 25.9
2005-2006 401 29.8 854 56.3 1,087 13.5 698 31.3
2006-2007 363 31.0 1,128 51.1 897 19.0 812 339
2007-2008 1,058 32.8 1,067 53.9 655 29.6 577 444
2008-2009 1,459 33.8 1,316 46.7 847 26.1 773 27.7
2009-2010 1,469 35.6 1,292 46.9 1,026 324 676 23.6
2010-2011 1,596 389 1,015 529 206 365 296 315

a) Centrally coordinated studies (see section 10.4 for describtion). Detection limit <0.1 cfu/g.
b) The prevalence is calculated as a mean of quarterly prevalences based on the sum of data from the two years specified.
Source: National Food Institute

H ) Annual Report on Zoonosesin Denmark 2011
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Table A14. Occurrence of Campylobacter in non-heat treated broiler meat at slaughter and retail’, 2012-2015

Chilled broiler meat (samples)

At slaughter At retail
Denmark Denmark Import
N % pos N % pos® N % pos®
2012 Conventional 1,044¢ 215 - - - -
Organic/free-range - - - - - -
In total - - 521 9.7 154 282
2013 Conventional 870° 28.2 849 121 170 128
Organic-free-range 93¢ 390.3 35 429 38 711
In total - - 884 17.8 208 319
2014 Conventional 927 257 - - - -
Organic/free-range 108 75.0
2015 Conventional 960 201
Organic/free-range 115 78.2

a) Centrally coordinated studies (see Table A28 and section 9.4 for description). Limit of quantification: 10 cfwg.
b) The prevalence is calculated as a mean of quarterly prevalences. except organic/free-range results.

¢) Included are 238 leg-skin samples, prevalence = 24,4%.

d) Leg-skin samples only.

Source: National Food Institute.

Hi#) Annual Report on Zoonosesin Denmark 2015

[2003~2007 4EDHL Y fLA D%hH]
2002 F~2007 FEICHT T, ELBHEDOH L Er Ny 2 —ET oA 5 —FEOESIT 43%0 5
27%\ZA Lz,
BB DM T v A 7 —RWD T o ea sy Z—GEEIEIE, 2004 40 18%7>H 2007 1213
8% LTz,
A rew Ry Z—GEIC K D EYWEOIEFIEIL, 2002 4D 4,379 {125 2007 4D 3,865 {1
W Uiz,

Hi#) Rosenquist H, et al. Epidemiol Infect. 2009 Dec;137(12):1742-50.

[2008~2012 4EDH V) KA DZhH]

2008 FEDF w2 — BT K D RGYE DSERIEIL 3,454 1F, 2012 413 3,728 4 ThH >
72

WHECB T 2 0 v Er "y X —ofbHEix, 2010 4% 3,132 . 2012 441X 3,376 (£ TH -
72

AR O T o B a s X —EEER I, 2008 1T v~ — 7 FERH 30.9%. AR 32.2%. 2012

BILT v ~— 7 FERHRA 40.9%., HAK 43.9% CTh o7,
H#) Annual Report on Zoonoses in Denmark 2008, 2012
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Figure 5. Observed prevalence (mean of quarters) in retail broiler meat (2001-2010). Danish chilled
meat (blue), Danish frozen meat (red), imported chilled meat (green), imported frozen (purple)
(national surveillance data), including 95% confidence intervals.

Hi#) Campylobacter in Denmark Control, human risk and source attribution

[7 T4 227 U — @I L D05

2008 ELVHEAINTVWE T IFIAL AT Y =L %R BTDH LI B aNT X —OB M
TAHZEDREIN TS, LoLennb, ANAS Yy, EEIZBWTTZ I A7 Y —UZREL
T ZA, e anT E—OFEMRROMRIIR N otz L ORE L H D,

l C—JFly screen houses
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Hi) Fo~—7 RO T BT DBy 72—k

H 42

Rosenquist H, et al. Danish strategies to control Campylobacter in broilers and broiler meat:

facts and effects. Epidemiol Infect. (2009) 137(12):1742-50.

Facts about the production of Poultry Meat in Denmark (Manager Danish Poultry Meat

Association)

Campylobacter in Denmark Control, human risk and source attribution
(http://orbit.dtu.dk/files/9442813/PhD%20Louise%20Boysen.pdf)
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Siarh)  (httpsi//www.fsc.go.jp/fsciis/meetingMaterial/show/kai20160606bv1)
Annual Report on Zoonoses in Denmark 2006~2015
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[ Campylobacter infection - A national strategy 2013-2017]
Swedish National Food Agency (Livsmedelsverket) TiX, 2013 FZ W /N7 ¥ —FH
(2 X DIRYWEI T 2 EFREIE 2R LT D,
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Hi#h) Campylobacterinfektion - ett nationellt strategidokument (A7 =—5 L 3E

XARDHHR
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Hi#t) The Public Health Agency ¥V =7 %A1 h
(https://www.folkhalsomyndigheten.se/nyheter-och-press/nyhetsarkiv/2016/oktober/kraftig-okning-av-infek

tion-med-campylobacter/)

[% - B OTEGRIL]

BRI B L LEBHT O e a s X —BRRILUTO LB Th b,

Svenska Campylobacterprogrammet hos kyckling
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MHEBITHA SR & LB, AL o DBITh e a s 2 —0 Bk

Hi#) Svensk Fégel Service AB (http://www.svenskfagel.se/?p=1145)

EREDFRERAIHKIS LIZIBREDO T o B a7 Z =GR OB IILI T O LB THY | 2002 4L
BERSPERITIRAMEIIC 5 5725, 2013 N BHIMLS>5H %,
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Pos flockar (%)
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Hi#) Statens veterindrmedicinska anstalt 7 =7 %1 k
(http://www.sva.se/djurhalsa/zoonoser/campylobacterios-zoonos/campylobacter-pa-kyckling)

Fo, HZEohevans 2 —oBMROHBIILUTO LB TH S,
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Hi#) Svensk Fagel Service AB (http://www.svenskfagel.se/?p=1145)

H

Campylobacterinfektion - ett nationellt strategidokument (A7 =—7 L 3&
Svensk Fagel Service AB (http://www.svenskfagel.se/?p=1145)
Statens veterindrmedicinska anstalt (National Veterinary Institute) » =74 k
(http://www.sva.se/djurhalsa/zoonoser/campylobacterios-zoonos/campylobacter-pa-kyckling)
The Public Health Agency vV =7 %1 k
( httpsi//www.folkhalsomyndigheten.se/nyheter-och-press/nyhetsarkiv/2016/oktober/kraftig-

okning-av-infektion-med-campylobacter/)
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[FSA D HY #1174 ]

o /B UANADOEREIET DR bR GEZ, B bxte b, B MRS E IS, FBEE
B, FRCEMND ORI FHRNEITIZE, L LTA,

o LT, ARBEEERSr—F2 ) U EROWTHOSE TS, PRI £ 8Bk L TV A [
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LTWa,

[Monitoring microbial food safety of fresh produce]
o EFEBGOAL » 7IZx LT, HDC & FSA NHFITREOZ2MEE Y A 73T 57 7
7 hv— haARR LT,
o ERERS O EERBTER RGBT 2 RiE R AR 5 & L bIT KK U
IRERPEM BT D IAEMR A OKE], BREZET AT LANORAEREZEEL TV D,

[Food Handlers: Fitness to Work — A Practical Guide for Food Business Operators]

o A ADEGAE T2, FSA % 2009 FICFHBEE MIFICHA R T A &/ER LT,

X RDME

[/ 2o AN AEGEHDOHER ]

JEETIL, M 300 T ADBEDNND EHEHISNTWDA, 1FE AL b-b MNERIZED S
DTH Y, RAHROREYT 2011 4Tl 314,000 ARRE LIS LTV D,

2010 fRITFFHCBER LD o7, 2011 H1F 2009 FEDKEEIZ R 572 DD, 2011 HFEDOREHT
ISR & U CHIIMBERIC & o 72, T4 T H 5,
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Figure 5: Laboratory-confirmed cases of norovirus in the UK, reported between 2005
and 2011
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Figurs 1: Seasonal comparison of laboratory reports of norovirus (England and Wales)

Seasonal comparison of laboratory reports of
norovirus (England and Wales)
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TABLE

Norovirus clusters linked to consumption of oysters, United Kingdom, Norway, France, Sweden and Denmark, January to
March, 2010 (n=65)

Total number of NoV detection (genogroup)

Country Clusters Verified Origin of oysters
LA Cases Oysters

w;ill:sd} Kingdom {England and . 3 i AL L Englandl.r;slztﬂ:‘and and
Norway 8 8 39 NA + (1,1 Brittany, France
France (1) 6 22 NA + Brittany, France
France (2) 4 45 +(0,11) + Brittany, France
Sweden 16 0 50 NA NA The Netherlands and France
Denmark 9 (3 58 + (1, 11) +(0, 1) Different locations in France

NA; Not available

X I—aoNIBTS, DXOMEAeLEEL ) o v A LA DO
(20101 H~3 H)

(SO A=RyE G SRSt Syl |
2008~2011 42, FSAIZ L > TU A7 FHIICHWD Z & ZFE LT, 39 ATDO I T DOEFEHH
WU T7TICBITA / a v, )V AORENFE I N7,

W7 DY

844 DY LT NDH L, T62% T/ 0 UA N A%, HXOMENICRTH, BIERITFER
ETdho>7- (Pacific oysters (Crassostrea gigas) :76.1% (468/615) . native oysters (Ostrea
edulis) :76.4% (175/229) ) , FHiIHAEN L O, 10 H~3 F1E 90% (379/421) 23tk 4
H~9 A% 62.4% (264/423) Hk7Z -7z,

Btk 7 52.1% (335/643) 73, GI & GII #5122V T 100 = B —/g K72~ 7223,
1.4% (9/643) 1% 10,000 =2 t—/g LV Ehol-, T —EKIZHOWVWTHLEHENH Y, 12 H~3
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Figure 2: Month-by-month percentages of samples positive for norovirus.
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Figure 5; Month-by-month results for representative low, medium and high norovirus sites.

Low, medium and high norovirus sites shown in green, yellow and red tones respectively.
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Figure 6: Monthly geometric mean norovirus levels for different UK regions.
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Figure 12: Norovirus vs. E. coli; comparison of within-site geometric
means of individual sample scores (October-March).
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Figure 14: Comparison of monthly geometric mean norovirus levels in oysters with national
average air temperatures.
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Monitoring microbial food safety of fresh produce
(https!//www.food.gov.uk/sites/default/files/multimedia/pdfs/microbial.pdf)
Food Handlers: Fitness to Work — A Practical Guide for Food Business Operators
(https://www.food.gov.uk/sites/default/files/multimedia/pdfs/enforcement/enfs09025.pdf)
Food Safety Agency
( https://www.food.gov.uk/science/research/foodborneillness/p01programme/p01projlist/p010
09)
(https://www.food.gov.uk/science/microbiology/norovirus)
Norovirus: guidance, data and analysis
(https://www.gov.uk/government/collections/norovirus-guidance-data-and-analysis)
Norovirus and rotavirus: summary of surveillance
(https//www.gov.uk/government/statistics/norovirus-national-update)
Scottish Shellfish Farm Production Survey 2012 Report - May 2013
(http://www.thefishsite.com/reports/?1d=2106)
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[Guidelines for the Management of Norovirus Outbreaks in Hospitals and Elderly Care
Institutions]
Ministry of Health 7% 2009 4FIZRF LT A RT7 4 vy =a—T—T » ROJFERECE S 77
FiER DNREEAT— R BHE, EREFEHRICH LT, /2 VAV RTITORE L EHOT 7
n—F HIEAFEET S B TR S T,

[The Animal Products Regulated Control Scheme- Bivalve Molluscan Shellfish Regulations
2006]

2006 ‘EIZKE & 4172 The Animal Products Regulated Control Scheme- Bivalve Molluscan
Shellfish) Regulations 2006 (SR2006/38) | A HIZKIT 5/ v UA NV AOMERNPBRE SN TE
V. LMW AT/ vy A VAR Sz 6RO E T (14 AL EBTHERH
%) EBETVTOREEZERT S (X 7I12BT) REDRENPEFST LN TS,

48 I Z o 71T LTz, BT D/ v ANV ZR TR LIZE DA S H 5,

F7-. HE/KIZES LTI Ministry for the Environment 73, 4> %A s DOHEK T AT L DEFAE
e HELTWND,

[Food Business Sickness Policy]
New Zealand Food Safety Authority & ESR Ti&. BFEED-DIZ “Food Business
Sickness Policy” Z#1ER L T\ 5, ZDOHTIE, /10U A LAY LT 1EEE OB IOV TH

EENTEY, BSERE TICES NESHRL ERSATVD,
i) RISK PROFILE:NOROVIRUS IN MOLLUSCA (RAW)

Institute of Environmental Science & Research

XARDHR

[V aoANZADOT T T LA 7 OGS FEF O HEE]

Z—a—Y—7 2 KT, 4/ 50,000 ADOEEBND EHEE STV D, 2005 4F~2014 FFO £
RO/ a I ANADT U N T LA T OWER, SEFOREBIHOWRIILLTOLBY THY |
FEICE > TIELDERKRE N,
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H#) Foodborne Disease in New Zealand 2015 (MPI Technical Paper No: 2016/54)

(B30 a7 A1 Z2DIEYR]

B Tauranga Harbour TOFi# (2009 F%3, 2007 4 10 H ~2008 4F 9 H i)

T2 EOIEMIEHDO AH (Bx, 2—NH, FLHA, EEHA) Rik%E 6 2 Fr CERE LIRE
LizkZ A, /7 auA4 AT 2872 (32%) OV 7 ThR ST,

FIRFLZ, 2 D ETOTEGER] (FRDIRH. oK) & 1 FICOVBlELEE 2 A, TR
D& TGP E 50m AN T 3 2 HAEST L “HE ORI TIE, 1925 (76%) HHOmENE /
gy A VAR E NI,

Bthe Sewage Treatment Plant TOFHZE (2007 &)
74 1+ @ tuatua L O cockle fRIAZMRAE L= L Z A, 661 (89.2%) 2Bk L Mt s,

H

RISK PROFILE:NOROVIRUS IN MOLLUSCA (RAW) Institute of Environmental Science &
Research

( http//www.foodsafety.govt.nz/elibrary/industry/Risk_Profile_Norovirus-Science_Research.
pdf)
Foodborne Disease in New Zealand 2015 (MPI Technical Paper No: 2016/54)
Two New Zealand outbreaks of norovirus gastroenteritis linked to commercially farmed
oysters

( https://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2011/vol-124-no-13
47/article-wall)
Southern Cross Medical Library

(https!//www.southerncross.co.nz/group/medical-library/Norovirus-symptoms-treatment)
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Foodborne illness

(http://www.foodsafety.govt.nz/industry/general/foodborne-illness/)
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[NoroNet (23317 2 Ht v f07]
Noronet 1%, / B U A NVRIZET LT A NVAFH), EFHIROSFFHT— 2 2 AT 50
BAEMERT LTI IRFE TS BEEDIEAAR Yy NU—I D L THD,

NoroNet ® HiiX, 2 2iZ03F Hivd,

O v UANAERLO B OJLEIZ 381 2 PR & ORI BE - 2 Aak 2 LK L,
FFRD ) 7 7 A v ZGFAT D5 M OHRL 2 HIR T 5,

@ BEFEROSHBLO ) a7 A L A8 SR OV BARE 721 XRIRAFIC DWW T, (b St

HEERET D,

NoroNet CTix, 7—% AJ), TLHEKRNGH O, 4 X —F v M LTT 7 AA[FERI
BT = _X—2&EMH - EHLTWD, /B UV AOBMICETLEWE, A THZLick
0 SRR YRR OHE WRITIROZEALDGRGR, U A NV ADEFOELORIN FTREIZ R Y |
TATOZEE O TRV ATREME & 72 D,

NoroNet OIFENIRD LB Th D,

o /B UANA GILL BEERKKOR A X [FEHER

o /nUANAGILL DRBOFIMEE=ZY 7

o UA IV ADEHEMAIEDBRIE

o XAV TTIATITVDEY N T v

o MHART T —FNEHHOBFA— Ty hT—7

o WEHET R LA NAT =R A EDOY T —XEFT T N T — A
Hi#) RIVM ¥ = 741 k

[Risk Profile of Norovirus in Bivalve Molluscan Shellfish]
HOWMREMIL, BEMT=2 1 X TOMRIZESNT, TROLBVSHENTND,
e clean areas : EU £ “U 7 3 Y —A” KOCKE FDA JE#E “approved ©)
e contaminated areas (EU 2% “h7 23U —B” | XK[E FDA &% “restricted” )
* heavily contaminated areas (EU % “» 53U —C” )

IVHEHIRIZ K0 . IR OB D TTIEN R D,

clean areas 7> 6O HiZ, INHER ITBMOLIEZ 4, BEEHEIND,

contaminated areas 7>H @ HFHIL, ﬁ%ﬁ"]ﬁ@ﬂﬁifl FEPE (B8O OIcik~B

K) L FIIEKR SN IFETOMBE R IZ GO A, HigIcHian b,

heavily contaminated areas ® H {3, Eﬂ;ﬁf'a'ﬂ@EF‘n’*L% . FERIEERR ST RIS L D RE¥EN
B 2R T 55 DA, I S D,
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METFEE LT, HROWNEIRE % 1.5 3 90°CIlZ EH S 2 W EOMBGHEL T X — X &5
LWV ODOFERUH 7 1 AN ERITAR SN, LrL, FESLLVA N T AZBWT, K&
YEZIN > ToFHER S 72 SR W ATRENER & 5 Z & 5 contaminated areas CULHE & OVF{LaFR~
DIRIFNRKEITfED Z & L 72> T 5, Risk profile Tid, LA TFOHY A ZHELEL TN D,

D contaminated areas }2 U" heavily contaminated areas ¢ FF73H D J& BB FE %2 FF Rt~ 5,

@ mEENBEAEHEOIIZH D, H 5 DFHOM THRA B DBEFEMIL y O A BRI

VIV x—vark—0 e FE L, WU ARET 5 2 & OHEEM L R
Do
@ RASFFERICEDTVANARGEET U F 7 LA 7 OBHI 728G 21T 9,
@ FEBEOREIZHIT D, UANADR &EAFRICET 2 EENRT —Z DRV EIT, U
A NV AIBGIZIHLT 5 7o DI E R R L~V DT BTV AZDNWTDOHA RT A U EAE
R %,
H#i) Risk Profile of Norovirus in Bivalve Molluscan Shellfish (Netherlands)

XARDHHR

MAERSEE T, J a oA L AL HEEZW SN OHBIZLL TDO L BY THh b, 2010 HiC
BN L7223 O%1% 3,000 UL F THERE L T 5,

IR AL CTIOE & S 7ok
2008 1,430
2009 1,991
2010 4,063
2011 2,771
2012 2,898
2013 2,865
2014 2,835
2015 2,971

Hi#) State of Infectious Diseases in the Netherlands,2015

2009 HLIBEDO BB RD ) a DA NVAZL DT U N T bAoA 7L TRGSE R ORI T O
LBV THD, 2012~2014 FITHTTHEIML TR Y, 2015 4% 2014 T THEAD L=H D
D, b EDOKEIZITRE > TR,
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Tabel B.4 Aantal uitbraken geregistreerd door de NVWA en/of de GGD’en
bij het CIb naar ziekteverwekker in voedsel/omgevingsmonsters en/of patiénten,
2009-2013

2009 2010 2011 2012 2013
B. cereus 13 11 7 12 7
S. aureus 2 2 1 2 0
C. perfringens 5 0 | 3 0
Clostridium spp 0 0 0 1| 0
Salmonella spp 13 17 16 13 3
Campylobacter spp 12 17 15 14 18
STEC/EHEC 1 0 2 0 1
L. monocytogenes 0 0 1] 0 1
Shigella spp 0 0 0 0 1
Norovirus 5 3 6 17 18
Hepatitis A virus 0 1 0 0 1
Histamine-intoxicatie 0 0 0 1 0
2 of meer agentia 3 1 5 3 0
Totaal bekend 54 52 53 66 50
% bekend 22,0% 20,9% 24,8% 23,9% 17,2%
Onbekend 192 197 161 210 240
Totaal 246 249 214 276 290

" In 2013 zijn B. cereus, S. aureus en C. perfringens alleen meegenomen als er meer dan
10.000 kve/g werd aangetroffen.

Tabel B.5. Aantal uitbraken geregistreerd door de NVWA en/of de GGD’en bij het
RIVM-CIb naar ziekteverwekker in voedsel-/omgevingsmonsters en/of patiénten,
2011-2015

2011 2012 2013’ 2014° 2015’
B. cereus 7 12 7 1 0
S. aureus 1 2 0 0 1
C. perfringens 1 3 0 0 0
Clostridium spp 0 1 0 0 0
Salmonella spp 16 13 3 8 9
Campylobacter spp 15 14 18 5 9
STEC/EHEC 2 0 i 0 |
L. monocytogenes 0 0 1 0 1
Shigella spp 0 0 1 1 1
Norovirus 6 17 18 25 15
Hepatitis A-virus 0 0 1 0 0
Histamine-intoxicatie 0 1 0 0 1
2 of meer agentia 5 3 0 0 0
Totaal bekend 53 56 50 40 38
% bekend 24,8% 23,9% 17,2% 19,3% 9,4%
Onbekend 161 210 240 167 368
Totaal 214 276 290 207 406

" B. cereus, S. aureus en C. perfringens zijn alleen meegenomen als er meer dan
10.000 kve/g (2013) of meer dan 100.000 kve/g (2014, 2015) werd aangetroffen.

#* TUNTUA T

Tabel B.5 Aantal zieken betrokken bij de uitbraken naar ziekteverwekker in
voedsel/omgevingsmonsters en/of patiénten, 2009-2013

2009 2010 2011 2012 2013
B. cereus 42 35 23 43 17
S. aureus 4 - 2 5 0
C. perfringens 18 0 3 8 0
Clostridium spp 0 0 0 3 0
Salmonella spp 70 193 101 1253 7
Campylobacter spp 34 66 68 70 91
STEC/EHEC 20 0 14 0 2
L. monocytogenes 0 0 0 0 2
Shigella spp 0 0 0 0 3
Norovirus 128 21 73 384 321
Hepatitis A virus 0 0 0 0 3
Histamine-intoxicatie 0 0 0 2 0
2 of meer agentia 7 3 15 6 0
Totaal bekend 323 322 299 1774 446
Onbekend 703 895 665 832 1014
Totaal 1026 1217 964 2606 1460

" In 2013 zijn B. cereus, S. aureus en C. perfringens alleen meegenomen als er meer dan
10.000 kve/g werd aangetroffen.
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Tabel B.6. Aantal zieken betrokken bij de uitbraken naar ziekteverwekker in
voedsel-/omgevingsmonsters en/of patiénten, 2011-2015

2011 2012 2013 2014° 2015’
B. cereus 23 43 17 4 0
S. aureus 2 5 0 0 15
C. perfringens 3 8 0 0 0
Clostridium spp 0 3 0 0 0
Salmonella spp 101 1253 7 184 97
Campylobacter spp 68 70 91 11 43
STEC/EHEC 14 0 2 0 3
L. monocytogenes 0 0 2 0 3
Shigella spp 0 0 3 7 2
Norovirus 73 384 321 713 469
Hepatitis A-virus 0 0 3 0 0
Histamine-intoxicatie 0 2 0 0 2
2 of meer agentia 15 6 0 0 0
Totaal bekend 299 1774 446 919 634
Onbekend 665 832 1014 736 1216
Totaal 964 2606 1460 1655 1850

" B. cereus, S. aureus en C. perfringens zijn alleen meegenomen als er meer dan
10.000 kve/g (2013) of meer dan 100.000 kve/g (2014, 2015) werd aangetroffen.

FORYE B
Hi#) Registratie voedselgerelateerde uitbraken in Nederland, 2013, 2015
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Quantitative risk profile for viruses in foods (2317 %5 “Norovirus on fresh produce” D7k

—| Vomit | | Faeces I
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Figure 5 Conceptual exposure pathway with the most predominant routes for
NoV-contaminated fresh produce.

BUIRESND & 912, EEMOREIT ) v w A L ZHE, RR DD DIFROFERTH
HEEZDND,

o BRI D Nx DFENBRISN, Ny FIZUANVARELIAEN, Ny F LB~
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o Y (KOO D2=y ) Oy FR SERISHEREND, (B GRS TR
HIK~OIEGE, BEREE T2 I3RENIC KX 2 HROBRRIRIC K D 7 A v A755, BRI RO
e

o UANATAREI UTKREO, E72iTaEHE & EEY~FRFICRINEND Z 22k,
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H ) Quantitative risk profile for viruses in foods
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H
Risk Profile of Norovirus in Bivalve Molluscan Shellfish (Netherlands)

(http://www.nihs.go.jp/hse/food-info/microbial/noro/Noro_riskprofile.pdf)
Quantitative risk profile for viruses in foods
(http://www.rivm.nl/en/Documents_and_publications/Scientific/Reports/2013/mei/Quantitati
ve_risk_profile_for_ viruses_in_foods)

State of Infectious Diseases in the Netherlands, 2015 (RIVM 2016)
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[Risk Management of Norovirus in Oysters]

2012 RICERIN B it 2 2R (EFSA) I2X Y, AFD/ na A NVAIERO Y X7 2 EHRT 57
DOERRIFUEDOEANHER I N, 20T, VAZERO BN TERMNRIRIELZET 25
By S RUANVAD 2 OOBIGFROMAEMBEZMAT 2 Z LW TH D Z LRIz, Zh
EEE 2. 2013 HEIZAESINT-T A V7 > KD [Risk Management of Norovirus in Oysters |
DHA FEIX, /a2 A A GL LONGIL LV OEFHZESW TS,  [Risk Management of
Norovirus in Oysters| Ti&, BRI, TFilmndHEREN ST,

o BMFHELIT, RERBMEEES D RVLREBITED, 2/ AV RAEREDO Y 27
Db E WA TN T, BF0 ) v U A )V AREZRT S® 5720 O E AR5
Ete, XD/ IANAY AT OFBICET DA X AT Do, BEEEEY
REHITH L,

o RIENRTNE, BYIH L THEga AR, AN FOBREEZL L,

o TGHMRION XD ) 0 7 A NV AL~V OEMBRE =21 > 708, BlRER TIENICEE S
FoHaTWRY, LinL, BiFlt 2=kt 2 —a2E0, RAE L TETXEZELS Z
EBRAIESN TN D DBELRFE L AT DM, o T NEHEFRFT 5720 O FIEZ LA
Ak, TRTONRYFOINLDOH T (1 T e &b 10 JB) 1E,
JERYYENTEAE LB TE 2 L 9. -18CLL R Tl L, @H ORAFHIRICINA T 1 4
MR IRFShD 2 &,

o B UANADOFATICEFRT D2EMN O DA X NTHIGICHS AT H7OITF, B FESIC
%2 SO H 5,
a) IR Z1THT, ARA L LTHMT 50 X%, BLFEENZOHED T 0
J AV APREEN 200cpg L FICHAD L2 Z L 2 FAETE 5 & X ICORHBICHTT 5 2
Eo
b) MEGHEA N XX, BRMEEEN ) B VA NV ADREZKT SH 5720 OIUHER LB TE
EEFELIZE ZIZOHBHHI W T 5 2 &,

o FULWEBNAFHRRICAR -T2 & XX, A FT A4 V2B 5

Hi#) Risk Management of Norovirus in Oysters

[Risk management with Shellfish industry]

7 A /7 FD Marine Institute TiZ, Z< O _MBEAEE L L HIC AT~ AT A MFIA
DEANEEDTND, EFEEPERL TNLHDIE, LFD 3 2OFHRHETH D,

o HHEHODEMETY) T ERET DL L,

o JRTUANAPNA YR R R ET D 2 &,

© JBRUANADVRWIKICIRIES TS Z L, EEOBIITRELZ L5 Z &,
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Risk management with Shellfish industry

¢ Identification of  Season, community * Relaying oysters in
pollution risks in outbreaks and high areas of
production areas rainfall events uncontaminated sea

(monitoring) response to . * Depuration (elevated
increase in NoV temperatures and
concentrations) extended times)

Hi#) Norovirus contamination in Oysters — Progress towards controlling the risk
(Sinéad Keaveney, Agnieszka Rupnik, Leon Devilly, Bill Doré, Marine Institute,2016)

XERDE

[Risk management with Shellfish industry (2 & % %h 5]
3 DDAEFEYA NDOHXHO /) u A NAEZRELTLEZA, HEE L 7NTIE, /avAn
APMEIT D Z &R holz,

Norovirus (Gl and Gll) concentrations in oysters from the 3 production
sites tested between November 2015 and March 2016
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Hi#) Norovirus contamination in Oysters — Progress towards controlling the risk
(Sinéad Keaveney, Agnieszka Rupnik, Leon Devilly, Bill Doré, Marine Institute,2016)
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Graph: Ireland. Norovirus infection, outbreak-associated cases
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H#) Infectious diseases of Ireland and Northern Ireland
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NoV oyster outbreaks - Ireland
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Jan 2012 18

Harvest area
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Feb2012 20

Harvest area

Restaurant

Nov 2012 <10
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Hi#) Norovirus contamination in Oysters — Progress towards controlling the risk
(Sinéad Keaveney, Agnieszka Rupnik, Leon Devilly, Bill Doré, Marine Institute,2016)

2,350
2040

2,890
1,920

2,380

4,000

Em Total NoV copies/g (GI+Gll) | Outbreak details

A number of illness clusters in Ireland
and UK

Dublin restaurant

lliness in Denmark

17446 - 4;413
Restaurant results from Danish NRL

1,074
433

926
2,775

RASSF Alert

Galway Restaurant;
Dredged oysters
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H#) Norovirus contamination in Oysters — Progress towards controlling the risk
(Sinéad Keaveney, Agnieszka Rupnik, Leon Devilly, Bill Doré, Marine Institute,2016)

Hi 5t

Risk Management of Norovirus in Oysters (Food Safety Authority of Ireland, Dec, 2013)
Norovirus contamination in Oysters — Progress towards controlling the risk

(Sinéad Keaveney, Agnieszka Rupnik, Leon Devilly, Bill Doré, Marine Institute,2016)
Monitoring and controlling viral contamination of shellfish (Bill Doré, Marine Institute,2015)
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24 FRURDEYFED

241

hoEONY2—BHE

(1) MRMEY
(a) BAMPTORRMEMDEE (BREME. £RME. MBERMES)
@O UV RZFMET WAD/NT A —Z R OWSET — 7 OFER

U A7 3 INT A=K T A LRI B A
f
SRR TR 00 AT B;;L (2009 FETIMIRE | 4o
N _B S C1003,C1013,
&&i_ﬂ'éﬁxﬁbb BRI L DG GRG0 | 7a L ( TRApALER ) osh B3 | C1040,C1093,
REDOEEENE [T AER] | BEZHOTET VI C1096,C1100,
C1103
o 2L (2009 EFTFTIVIZITIARK
) Y 7L
R m | W) 8
@fi JLRER . 71— I/
2l VE B;i)b (2009 FET VIR .y
. 72 L (2009 FEFNMTIIRK | C1014,C1094
REIERE - VLI 2 ’ ’
% %A PR EERD - R 1T Lk B AR B 2010, C2014
- INFE B BFEXTRIC K DIEYF - JEY | 72 L (2009 FET /MIZIERK 1004
R OIRMhE [ 7 R3] | m)
= E@ EL T W1 N R A B Y N R ]
. WA BRI DAL rinsh_surv HY C1014
@ ARFETEHELNT-MROME GEIIESR)
No.| ¥ e H i
1 | |e 3 DOiHEYEREVE (BRH|ZE 4 forced air chilling « #A 2B crust|C1003
freezing AT — LB EWE steam-ultrasound) (ZOW T, 7 A T —
<‘:{¢ T ARMNMES B a Ry X — DR R A T A L L
WM%&¢@WM@W KD LARDIFGUZOWTERER LT,
° {’éﬁé&%é&@ Ik, v a Ry 2 =044 (GREIZEAE) | 0.42 (O
FmiR) . >2.51 (AF—ALEEF) log units/ sample (KK L 72,
® Nl 5l . ERDIBEYLEE T 0.9 log unit / carcass HEAN L 7=,
2 | AFRME L ﬁ’%@@ﬂﬁnﬁkﬂféﬂéﬁ \ZHEFE L 72 C. jejuni (27 5 3L (LA) & FEfE (AA) | C1004

MERDZNHE A 4°CF 10 AR E 7218 - 18°C6 7 A [ O ARAF B TRk,
® MEALFRERIA et FREE) I2 81T D B u Ny X2 —FHUE B C 1.02 log
MPN/ cm?2, H9#EC 1.36 log MPN/ cm2,
® A CE 7zl - 18CHRAF T TOAEERALIIZ

DIHERITRD LIV o T,
® WAL CIL, C. jejuni #5148 4°CF 10 HE T 1.71 log MPN/ cm?

BWTH#EZ: C. jejuni DI

VR ZeRAR

(A=Y - DANAFHEEBATOI a7 Z— - PxVa=/"aJ ]| (2009 )

THRASNTWAEEM I A7 FiTT 1,
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N
)
b

B

e

ARt

® 11 DALFWEIZHOWT, BOKRBELOHBRIZEIT S C. jejuni 1K
S 220K & A,

® X[k (2%) | e (25%) . VrE@=F VoA (10%) . 7Y
ViEFRY A (5%) . FL—FT7—r— R (1.6%) .
Jan~F Uy 2E R (1%) ZAE LI2GE . et a B2
LRHZBTZ (1.57~3.811og) ,

® 5 LN RMAWEIL, Wikt FA Y D= A (0.5%) RO L
Pra=usn 1%) Tholz (>4.21og) ., LnL, WE LV T
V7% 5CT 24 Efff"ﬂf%f LA, WA L 7=,

C1013

A 7R
LT EAN
P

® M T (-22°C) ITHBIT D, BRIGLEBOKRE R HOEHFOL &
mﬂﬁ&—ﬁﬁ®éﬁ_owfﬁmtoé%_\ﬁﬁﬁﬁﬁﬁ(77
AR TOFE) LRZEOMBVLIRIZ LD e a s X —@EDA
FRAZHOW TR,

® /I 1 H#ZITHK 1 logio CFU/g @752’}\ﬁ§ﬁ LTz, MM AR Lz
LR DA RRGYRBERBFEILRD DR oo, EEN
@ﬁﬁﬁ&#é@ﬁ#ﬁ%nto@@84H%K%wf%\ﬁyHuA
72 —REE ERICHRNT 2 2 LN TE T,

O FXUNUN=TOMBNZK Y, e a sy X —REEITINE 2 55
(HFDREER 38°C) » Bl L, 40tk (FDNEER 57.5°C) 1213k
HL~LLLF (<10 CFU/g) (2 Lz,

C1014

At

® TuAT—DHERE, LIERmIIER LT C. jejuni IZx%F9 % UV M
WORBELETT-, £72. C. jeuni R LT-7 v A 7—LIKORE
WU CHEERESE 2 0F ) L7- UV BRI S G- 2 5 288 % 31l L 7=,

® AT —RH 7T, UVHIZL > THRK0.7log 1 7 LD
AR i, 32.9 mWislem2 B b AR Th 7=, KJETiX 32.9
mW/s/cm? T K 0.8 log ¥4 7 L O NTRD Hivi=23, UV &

CKDBDHEEEIT o T,
o&w IZBWTIE, KD 32.4 mW/s/ecm2 FC 0.4 log %A 7 VDD
A b, IEERESR & O THRBROERIE LT,

C1040

At

0%%% FEDORG%R a2 —TCERIHE, SLFEWEIC
L HWHBmIRE LR LT,

® 3Na U Ut (14%) . #lE (6%) . 7= (B%) . WM g
FlcT R Y 7 A (1,200 ppm) ~DRIEIX, AEICH 0T X —
DA S LT (P<0.05) , 3~5 H ORTEMIKIC 2.5 - 3 logio CFU/cm?
DD =58 T=,

C1093

ARt

® HARICIHEY SN - THRFBAE L N —%-15C,-25°C TENEH 24 B %
ti7EW%£L BRI Ch L B a g X —O @ A R L
Too S HITMIERBE TR, IRAFL. 3 IR A BIZ LT,

® -25°C24 B DM CTlrifc K 2 logio/g DEB OB NRD -, £
7o, WL ACTHEMRAF L, ZO®%FO-25°CT 24 RO MR
PR ZfEd & . FcK 3 logiolg DD ISHERS L7,

C1094

ARt

® MBIy (24 W& 5T 7 HHERE) &2 Wi b5 (6% Ak

C1096
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5348

B

(41 H1 i
. ko
- VAN Al
% 57

24 FFE1 3 5 ME 10% trisodium phosphate (TSP) 15 FDULER) BRYuZ
Ko THOLNTEHERDORENR, 7uA 7 —RIZEBITLhrErA
7B — RIS k> TR EZT D0, £72 2 OB BEREERA )
£ EBREL

C. jejuni 3 FRIZEBW T, 7 BRE -20°CHifEIC & 27 log b i, 1#:
K&7= v 103 CFU OFIHTHEYIZEE~T 107 CFU OFIHEYIZI\W\ T
BEIZE Do 12, 24 R -20°CUHAS 8 5 WL 6% A R 24 RFRTLER L,
WG O (103-107CFU) NTIXEERZET 2o Te, T3
TOIFIEC & o TR BT ) log Wb I3 BEak kR I 58 < (- 77 L T,

LAB O#i
B AEH 2
k9 5 Rk

=AM

20 PIDF 2 =TT HOENN LM LIcHEEE (LAB) ZFREL., &
e AT H—ZRT D PEER 7, C. jejuni 11168, C. jejuni
81176, C. coli 702, C. coli 7081 \ZkIT DHih v Ea /Ny Z—y T
U A R R S R TRIE LT,

LAB3 #k (Lb. salivarius SMXD51, MMS122, MMS151) O$Hih v
B a Ny F—IEENGE &z, BIEOEMEE S 2 7 =B8RI kv
KIEET, BANMBERICL > TEEBLZ T hole, i EaN
7 2 —{EPEIX 80°C. 10 4y DINEE HAKIRE L THAEL T2, LAB @
C. jejuni & C. coli MMHIREIIF NI T VAT DAEFEIZ L D Z L3
Sz E T,

C1100

10

NI T
T 77—
T X9
B ez

K

FEEENOARI T VAT 77—V %5 L, 241 @ Campylobacter
Jejuni BFAMEIZXT 5 in vitro A EETETE 2 R L 72,

mE STz C. jejuni WIMROREZMEIIH2 Th -7z, 59.0%D C.
jejuni B b NTT IV FT 7= 1 RRICHBEREEMHEEZ R L
72o C. jejuni #RD 10.0%2°5 32.5% N N\NT DT T VAT 7 —
VT SV,

C1103

11

ARt

TR OB 25g 120 > B r Ny X —HikE 1.0-1.1 X107 CFU/g & 72
XTI LT, -20COMBMEN THHIRAE LTz, £O%, ik
ZACTAMRMARIEE S G TCH L Eany Z—0kHRBRET-7-,
ZORER, BEHMHENEWZE, BERBLT 52 LR nnoT,
TR OBIERIZONTH B u Ny Z—0E R &2 17 - -1
20CTRIEL, D% 4 CT AR BRBERIE T o Er Ay 4 —
DEMRRHFREBRAAT o 72, Z ORGSR, RO E PR HRER Tl 50 MR
B 20 AN ECTH T2, TOBOWHEMEIZL Y, 1 AHE LY
DO TIiE 50 IR 12 MR G, 7 BHBE L7728 O TiE 50 ik 6
FRIRDSGNE & . R S BV EBERNMEL Ar o T,

B AR | ORI THLER & TV RALER 21T - 728555 O 51220 T
T en Ny 2 —OERRIRBR AT o R R, AEmEAE s L
TR ORI E MG L 72D Z &3y olz,

C2010

12

ARt

MROHBAEZ 4 CT 12 BWEFHERGFLIZE ZA, 2RIk 2@ L
TERITIZ E AL . AFERIT 70~80% % HEE L Cu iz,

C2014

162




@ B R DK

[N TALER BEf ]

ERD AT — NEEEHALEIZ X0 {5YREEAS 2.5 log units/ sample PL B35,
LE~DELETF AR Y =T A 3Na U U, HBEO(LFMEORINC LY o er A
7 B —{GYLRENA IR T 5,

EARA~D UV BSHT I 2 15 G4 FEARIREN R IR,

EROE B M e (BEAEE. TSB) (2K 2BRGLEEDNRIL, C. jejuni DIECHI
GYRE DB 22T 5,

il e w s 2 —{EWE R OIREE 3k (N7 T U AT UREARR) REE ST,

C. jejuni AR DN T U A7 7 — VST 2 TH D 2 EBNRB I T,

(i - /NEBE]

BWOXHO 1 ABOBBAERC L Y | (5YIEE A 1 logio CFU/g b+ %, Wi o &
IC X DA BRI IR R 20 & T HMENDH D —F7 T, WA EOIE & EER
PERMBA T2 & O L b7,

FU NUEIT A, RSB S RBOE RO B u Ry X —DBERMEL 725,
R OB (4°CT128M) T, BOFERBIERD b,

BB LS5 A BULEL (-25°C24 B 12k 0| EEARK 2 logio/g W,

W ~OATERE Wik, FLI2) LI CIE, IRk 7 v B a Ny 2 — O SRITRD b,

(FHEE - B2 Befi]

FHUAV A= OB LD | TR 2 5 (LRI 38C) 2B L, 44 |
% (POMEEER 57.5°C) 11T L~ULLLF (<10 CFU/g) 1215, '

163




(b) R (3B) [CHITERRMEMDFL
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

U A 7 Gl

INTA—H

7T — 2 FERRN

HR N

=3 A1

HY

C1051,C1024
C2002,C2028,
C2030,C2033,

ST PE B

15 G115 98 e B il O - 1)
A (1 BE O 4
[ H 1721 250

L (BRI CT Y

HH LH e LA === 72:]“/
BRI L) S RE)

B B AL D i 15
2R B HEhE R

2L (HIEITE Z 572200 &)

. L
)

B B AV O T 15
WISV DA AEH YR

7p L (REBFYITE Z 5780

L
L ) £

72 L (2009 4EEFIUICIEHRK

A PE BT o

L

@ KiHETHRLN
(HEsh7 — 2]

7250 JL O 3L

No. Gar|

B

i

1 |G YR
B B BE 5
Yo b B 5 Y
o Bf%

® 2009405 4 1 H~10 H 31 HIZMT T, /AT =—TREIN
TW5 50 HEML FTOETO T v A T — % %8RI HE % Eif,

® 564 EFHED 1,924 V7D H B, 117 7L (6.1%)
TeunRy Z—gi, BV i 93 B (16.5%) HKT
HoT,

® L L OGMEHREEORIG & L RUROEMERIEOEGITEV R &
STz, ERURIOW 7T e 4 BaiE ClIcEIEnNTnas 2 &
Mo, ERETD 4 AR TSRS 5 Z LR ST,

C1008

® 2001 4= 12 J ~2002 4F 8 A D], FA Y OHPELICHERZR D 3D
DIEGH KD 51 FHEEZOWT, 4FEWED v r T 2 — D154k
WAL, DT, 22 BREN DR HLERAT—U 0 1,101
TN AR,

O 51 DI B, 45% DT aA T—HEEN D e a T X —G,

® LBy X —RERIIFHMENRDH Y, 6~8 ANK bR ST,

® [XHIIRAIRER 7 v — L LJERR DS, [FIREHIC L 72 5 508 T S 41T
WER BRI ENTNDE Z EnD, 7 u A 7 —FEERE TORY:
R0, Wit 2N DGR o D Z & R ST,

C1051

=
g

)
S

)
>
(5257

=14

® 4T UHTIX, 2003 D 3 H~5 AT T, BA v 7Lz
(H7N7) OFATIZE Y 1,000 TP L EDOFENEA ST,

® 20034ED 3 H, AT X DI Ly X —REFIERIL 30%IF4
L. [A4E 12 HIZIE 19%34 Uiz, A I 3205 @ O iU 3556 o 2%
W3 SRS S - ik T o 72,

C1024
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[ENT—#]

77— FF = — %1l U7 S BRE C ORI G R E OWAEMTG YR - 55 L~VLICE L TR bR
MR OME X, AREED 221 (2) 22ROz L,

TRTHE, o732, REE(bEZHIETE D, 7Y U HERARISNTWD,
FHOT—2ThHe VI BRENG, BEEEEIONDGT — X EHH LT,

No. ks B i

1 | BEEYR e Bt OB/BOEETOD 2014 4 9 A ~10 A OBEEEYHRIL, | C2002
11%. 56% Toh o7z,

o 7L B, FHARY - 2014 /£ 9 H~10 A, A ;2
B KRGO IBENLY T ) T

2 | BB BEE | @ MiEE-CHINEE 2 5 B Co 10 A~3 A OEEEREOIEYHEIX, |C2033

e & BUE Y| BEOHEID 11 BiER 7TRIRE Bt RbE <, WOWTEAK

o Btk (10 iR 5 BB | EENGO L (6 kT 2 RikBitE) @
ECdH -7z, BEMEGZICEBWTENORBENT I Er s 4
— DT, ZERCTho=Z b, BENSEEICH
a7 2 — PG REF S AL, T DT RN X —DERIZE
DIAEN T DRI R S T,

® 7L A DOEEL, A, fAKER. BRAOK, BB O L L
FHAREH] - 2014 4F 10 H~2015 4 3 A, F#A&x4: : i+ W 5 1
5

3 |EBGEYE e LBLURO T v A T — KRR OBESOIEYRIX, 7 r A 7 — BT 2028
21%., #NHBRSGIL 2% Th o7,

® L EiGME, JAEREE 0 2009 4E 5 H ~2014 4 3 H ., A X
G 7uA7—32 B340 v v b - $EIEE 3 RIS 128 1 v b (%
2y 10 POEREZ 1Rk E L)

4 | EEYR e EIRE DT a4 T —EIEOIEYRRIT, BIEIC X > TUES S E 25| C2030
V. BREOEEYL HNIE. 100%DER S H-T-, BHEOESD 5
Ho 1B 2 BIA LC2m e b, 3 BN SEMEI,
2 B 1 [ ORA Tk > 7,

o 7L BB, FHARY - 2013 4F 9 ALK, PHEXNS o
A T7—17 B

@ B R DK
(A= pE B ]
OMfgst7—#

o LEEIOD 4 HETTHMEREESEINT S Z En3mg I (Vv e—)

o [AIFFHNIC R R ZHBECTRTE STV RN LR — 07 n— v RFERASRE SN Tns 2 &
D, FBEER TORRYLR, WristH M DIEYLIRMN 8 5 Z L AR Sz (KA )

o BAVINZUHFOFAITICE Y 1,000 HR DT v A T —NENy Szl T, hora
7 B —IEDIIERN 30%D (AT H) |
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OEWT—#

o FALHIE DT v A T —2 BT S 2014 4E 9 A ~10 H D EEYRIT 11%., 56%.

e BIREBROTuAT7—17 EBEICBIT 5 2013 4 9 A LD BB 0~100% L iEH o &
N o1,

o LBLR DM K OGRS O BGREN DRI SN D v Ea s X —OBIE TR, B
RUERS G S L= FR OB T8 & — 3, BEICh B r Ny X — RIS R S v, BRI
BV AEN TR R ST,
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(2) HAREB&H
(c) MEBM (BH) DEHRE
O UV AZFHET NDINT A —F K OWLET — & OB

U A 7 G INTA—H 7 —Z Fe IR BN R

TN NS w sz . B
fili_yidad - /NGeBR R | WA (%) Ndist | H Y Wat7 —4
© AKFHAE TGN L OME
OB A&
B PIBA{R Broiler
EBAFE#HR Supply and Demand of Broiler
HEHEEE EER HWAR HEMKRERE HEHEY &
oy Estimated ) Estimated WA B EESEE Estimated SHLBEAR SHLEES
-Y. beginning Production * Imports ending marketing .
s - A maol::h stock stock Imported Domestic quantity Imported Pomestic
k|BIEL AI4FLE b |ETE® LIk 34 b |FIEL b |ETEL LIk 34 .y |BIfELE .y |RTEL
tons % tons % tons % tons % tons % tons % tons % tons % tons %
Change Change Change Change Change Change Change Change Change |
FR23FEE 2011 106,385 97.0| 1,394,919 100. 6] 475, 334| 110.2| 147,844 139.0( 114,363| 143.6( 33,481| 125.2|1,828,794| 100.4| 440,618| 101.5|1,388, 176 100.1
24 2012 147,844| 139.0| 1,461,505 104.8| 422,898| 89.0f 137,903| 93.3( 107,629| 94.1| 30,274 90.4|1,894,344| 103.6| 429,632 97.5|1,464,712| 105.5
25 2013 137,903| 93.3| 1,471,593 100.7| 405,645 95.9( 100,045 72.5( 77,605| 72.1| 22,440| 74.1|1,915,096| 101.1| 435 669( 101.4|1,6479,427| 101.0
26 2014 100,045 72.5| 1,501,849( 102. 1| 498, 654| 122.9( 117,368| 117.3( 99,985| 128.8| 17,383 77.5|1,983,180| 103.6| 476,274 109.3|1,506, 906 101.9
27 2015 117,368| 117.3] 1,530, 785[ 101. 9| 550,892| 110.5[ 156,444 133.3| 133,269| 133.3| 23, 175| 133.3]2,042,601| 103.0| 517, 608[ 108.7]1,524,993| 101.2
274 11 Nov,2015( 141,128 115.0 128,324 102.8| 39,023| 93.4( 141,413| 113.6[ 120,143 111.9| 21,270| 124.6| 167,062| 101.4| 40, 442( 103.1 126, 620 100.8
12 Dec 141,413| 113.6 146,332| 103.3| 41,586 98.9| 137,396( 116.4| 115,246 112.6( 22,150| 141.3| 191,935| 100.9 46,483 98.8| 145,452 101.6
28% 1 Jan,2016| 137,396| 116.4 123,094 99.7| 48,421( 111.2| 147,314 118.3] 123,917 113.6( 23,397| 151.4| 161,597 100.7 39,750( 107.9| 121,847 98.5
2 Feb 147,314] 118.3 123,362| 104.2| 47,444 115.3]| 156,979( 126.6| 135,247 123.9( 21,732 146.3| 161,141 100.7 36,114 88.0| 125,027| 105.1
3 Mar 156, 979| 126.6 132,365[ 104.2| 44,389| 130.2| 156,444| 133.3[ 133,269| 133.3| 23,175] 133.3] 177,289| 105.7 46,367( 107.1 130, 922 105.2
4 ppr 156, 444] 133.3 131,393 103.9| 47,169| 102. 1| 156,298 135.7[ 131,594| 135.2| 24,704| 138.3| 178,708| 102.2 48,844( 100.0| 129,864 103.1
5 May 156,298| 135.7 129,866| 103.3| 46,521 126.0| 162,872 139.3| 139,518 143.7( 23,354| 117.7| 169,813 105.5 38,597( 103.9| 131,216| 106.0
6 Jun 162,872| 139.3 128,921] 100.3| 45,137 95.6] 167,880( 135.7| 141,448 137.6( 26,432| 126.5[ 169,050 100.1 43,207( 104.1| 125,843| 98.8
7 Jul 167,880| 135.7 122,712 100.9| 49,262| 108.6( 167,803| 135.4[ 142,403| 136.3| 25,400| 130.5| 172,051| 103.2 48,307( 110.7| 123,744 100.6
8  Aug 167,803| 135.4 122,470( 103.9| 45,985| 97.5( 169,453| 131.3[ 145,293| 131.4| 24,160| 130.4| 166,805 104.3 43,095 104.9| 123,710| 104.1
9  Sep 169, 453| 131.3 123,317[ 100.7| 41,998| 84.0| 165, 114| 125.5[ 139,505 123.8| 25,609| 136.0| 169,654 99.8 47,786 99.9| 121,868 99.8
10 Oct 165, 114] 125.5 131,781| 97.8| 50,089 87.5| 164,984( 116.9| 139,078 114.4( 25,906 132.4| 182,000/ 99.8 50,516( 104.4| 131,484| 098.1
" Nov 164,984| 116.9 132,199] 103.0| 51,737| 132.6] 161,771( 114.4] 137,216 114.2( 24,555| 115.4( 187,149| 112.0| 53,599| 132.5| 133,550| 105.5
12 Dec 161, 771| 114.4 146,525( 100. 1| 33,031| 79.4| 146,058| 106.3[ 121,819] 105.7| 24,239| 109.4| 195 269| 101.7 48,428( 104.2| 146,841| 101.0
29% 1 Jan,2017| 146,058] 106.3 126,628| 102.9] 31,739| 65.5 137,206) 93.1[ 114,386] 92.3| 22,820| 97.5| 167,219] 103.5 39,172 98.5| 128,047| 105.1
FERE FY,TTL | 156,444 133.3[ 1,295,812| 101. 6] 442,667) 96.4| 137,206) 93.1[ 114,386] 92.3| 22,820 97.5|1,757,717| 103. 1| 461,550( 106.1|1,296,167| 102.1
B BMOKES TRRBMEHE) . B4 THSME . OR) BEERXREREREAN

E1AEEBRIEMEAN-Z,
2 HBRZEET.
3 HMARCEBRALUAOREARNESELZL,

O7 mA 7 —pEHm

EEAIRIR Broiler
JBa4 5—0O%EEIM Broiler Production

ey Jo45—RAVBAMTRRK
- Marketing of broiler chicks
FEA - and Fm B (%)
ten thou.head %Change
FER2BEE 2011 658, 053 102.6
24 2012 661, 138 100.5
25 2013 669, 943 101.3
26 2014 677,077 101.1
21 2015 695, 301 102.7
274 11 Nov,2015 54, 633 100.0
12 Dec 62, 157 104.6
284 1 Jan2016 57,991 98.6
2 Feb 55, 465| 103.2
3 Mar 59, 567 106.2
4 Apr 58, 338 101.6
5  May 56, 159| 102.0
6 Jun 85,127 100. 1
7 56, 637 99.0
8 Aug 60, 184 104.3
9 Sep 59,977 100. 2
10 Oct 62,128 98.3
11 Nov 57,574 105. 4
12 Dec 62, 020 99.8
1 Jan,2017 58, 818 101. 4,
FY,TTL 586, 962, 101.2
o (—) BXREBBRNGS (BOGMEPR  BIE)
E AERREN L ORERMOKHETHY . 2EHEPRTRELBNI LICBRESAEL.

H) JRSIATEOE N RS PEIRBUERE T PEY DT BIR O T — 42 ) 2

2 http://lin.alic.go.jp/alic/statis/dome/data2/nstatis.htm#6
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d) HRELOELEE (L<EE) .

FEFHE (NEROFHE)

O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

. REIZEITHEREERL

U 27 B INT A —H T2 FE SRR | B A
. . FREIINE « YRR Praw HY WRtT — 4
TR AR - B ~
—_ I==3 . 2 | - “m‘ A II =N .
i KRN - U 1 Rl BARRE | I
Ccons
AN — R &2 - " B
¥E IR II ,(‘ g —____
A (D) ERFEARE R M H St — 4

@ AME TR LA OBE
OFFHHE (2FE1 A%472Y)

&Rl
Chicken

FY. £l e

£E - A and exp. Quan.
month EH | #TEL | EH |#FEL

(M) (%) (4" 3h) (%)
Yen % g %

Change Change
ER23EE 2011 4,268 107.5| 4,604 105.0
24 2012 4,121 96.6] 4,750 103.2
25 2013 4,465 108.3 5,018 105.6
26 2014 4,867 109.0]1 5,117 102.0
27 2015 5,142 105.7 5,278 103.1
274 11 Nov,2015 442 104.8 462 107.3
12 Dec 557 104.3 536 102.0
284 1 Jan,2016 445 108.5 445 107.2
2 Feb 431 105.9 437 103.1
3 Mar 434 102.2 478 107.5
4 Apr 409 95.2 434 100.1
5 May 419 102.1 445 105.8
6 Jun 386 96.0 443 104.1
7 Jul 376 99.2 397 104.3
8 Aug 373 99.4 388 104.3
9 Sep 398 97.5 432 100.7
10 Oct 436 101.1 471 104.3
" Nov 454 102.7 501 108. 4
12 Dec 552 99.1 551 102.7
294 1 Jan,2017 445 99.8 456 102.5
FERE FY,TTL 4,245 99.2| 4,524 103.7

HED feBE [5GEHRE

) IRSZATBIE N RS PEIRBUENS T35 OFBAGBIRORMETT — 21 3

3 http://lin.alic.go.jp/alic/statis/dome/data2/nstatis.htm#6
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e) 72— RFFz—rxBLI-BREMBTOXNREREDOMEYFLEE - FLLANIL
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok
PR/ INT A—H T — A FE IR TR 0
. 727 (Ndist. Pap 7
S AR Ppec HEERT (Ndist, Pap 225 1
)
C1009,C10
16,
C1017,
C1140
C2005,020
- HEE 7T (Ndist, Pdist, Pimp | 24
1% DIEYLER P ’
RIS DTSR Pap BB H) €2029,C20
RN _B 30,
AILER B s C2027,C20
08,
C2025,020
33,
o 72 L (2009 4E 5 /L2iE | C2005
S Yk ’
an)%Jﬂ?*% j%}iﬂﬂ%) C1141
C1007,C10
NN 72 L (2009 FE7T /1121 | 16
JHABL R Y ’
gy = JiABINIH G I C1140,
C1141
@ it - /NTEBBE DTG Pdist »HY C2003
BT W= U g A 753 Pimp Y AL
SGANA =3 —— -
TEYLE R Cdist Y 72 L
. | BB A U AR e Pch
8 M iu ITLTSSR R Peh | 2L
P . WA B R —
BB e L7 e R e® Pehhi | Y 7L
@ KFEETH LN R OE
[HEshs— %]
No. A B H B

1| &G
ARG Y R
J¥

(A1)

WMHFES D 4 SDOEMBETERDOY T v T HFT 77,

REZOEEKTHY ., THAIT90%. BlTsd% ThHo7-,
[ )

+
B2, (P<0.05)

o TiF A T B T, 52 AFUERRE, & B BRu=1% ., WIsBR B4,
® 2 TV DIFYLERE N b OB, WO THIZRE VT H Nk
MAEL, Do n Ny Z—EmER T A Tl 5.2 = 1.1 log

CFUlcarcass 7°% 3.3 = 0.91og CFU /carcass (2, L B TiL 6.1
1.2 log CFU /carcass 7*5 4.5 * 0.9 log CFU /carcass ~&H

C1007
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o
43

Qﬁ])ﬁ

S

B

i

ks

& ARG G

® 12 nHIZH/=Y (200841 H1H~12H 15H) ., 58 D7 T
ADEBBE TR INTEZT oA T4 FNH 1y F b
720 10 EAROY TV BB

® . vunyZ—REEIX, BHO 77.2% (95% CI:73.2-81.2) .
EIRD 87.5% (95% CI: 84.4-90.7) M bR S 7=,

® LHE DU AT ¢ I [EURGHT ORER, 15U 2 EE R ERIK T
ELT, (DA TRICBW TR LS TW W (OR =3.5) ,

(I) ANlERH=EOREN 15 CLy &y (OR=3.1) . I W
g% O S RICER RS D (OR=2.6) . (IV) WEGIC A DA
(Y RE Tk E 21T-72 (OR=3.3) . D4 DOD/T7 A—H )¢
FFE ST,

C1009

&R
ARG YR
JE

(AR

o L THRICEHIT D, BROD D v B a sy & —iBERED 2l % 34
D12 HR L B 2 — % S i,
©® ESIHTE TILIEYLEN 20.0~40.0%M8 . HHEHILVEETIX 0~100%
WD (WL OO TITER K 26.6% £ THIN) . PO EERS %
WX e m Ry H—5YERN 10.0~T72.0%H 00, PIESHE % 121X
15% D EE,
K BEBER OIRFE ORI T O LB,
> BAE T ALERS B/ N 1og10 1.3 CFU/g., B KiEid log10 2.9
CFU/mL
> Pl AL logi0 0.3 CFU/g
> YV BeRETS - /N logi00.3 CFU/mL, f ki logio 1.1
CFU/mL
> I EVLERBEMETS - B/ NBD logi00.2 CFU/g. fx Kb logio 1.7
CFUl/carcass
> POBRELFZIITS B r Ry RN (/NN
log100.4 CFU/g. KN logio 2.9 CFU/mL)

C1016

L hiE e
L B e
e

® 2008 F\Z~LFXF—[EAND 9 D FTORSUEE N HINE L T2T — 4
ZRWT, 7aA =KDl vu sy 2 —iERROERICHONT
TR,

@ TuAT—LiKkDhrvu sy Z—GERIT 51.9% (202/389)

(95%CI: 46.8%-56.9%) .

® S EHEEIC L DI v r AT F—OFEREOHEEIT 1.8 logio

CFU/g (SD 1.9 logi0 CFU/g) .

C1017
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No k| W HH
5 | RIE e BMEBRIHRRK T oA 7 — L RKICBIF 2K TETO I > e | C1090
B (TARRI, N7 E—ERE L, BSAHEEGNOLES) & &SGR O 2k
B AL PEZTRAE L=,
B11) o BEMIE A~D Z®RE, W Eu s Z—BERIIENEN
65%. 56%. 42%. 36% Th -7,
® i 790 DEV T ANA L ER AT Z—BETH STz, Ny FIT K
STEBANOH a7 Z—Dan=—L~YLIIERITH- T
2 (P<0.05) , £ BALEGHNICIT 2 RITFED b dr > 7= (P>0.05)
+ BN ER OO N e a Ny Z—ET, Ny F RO S
M CHBICERRD | ZEMERRD b,
5 | LIRIEYLE | @ ~LX—THR] 1,000 B LL EABET X 5 6 DO/ SLEY; (A~ |C1140

ERTG R R
J

F) Z@&R L, &R iE% 2 BFEwE, e TE{Ekotr7Y
> 7 FE i,

® 1 /kits, 2 mEIE, 3BiPIE. 4 WNigkikER, 5RO D B R
N B —EERE,

® NiPIt%, NIk E#, Beilith, MEGO T a7 X —EIE,
BIBNAEY O a v =— LU BEZ 1T iz (P<0.01) .

® fiitk, PREFFHINREWVIZE D B r T Z—ED D,

® EX LAk BBMHEOBEENMENES . BN REE, X2 -k,
Nk B ERN EaNy 4 —JEY L~ L FR S D U R
JHERE L THESNT,
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[ENT—#]

77— FF = — %1l U7 S BRE C ORI G R E OWAEMTG YR - 55 L~VLICE L TR bR
MR OME X, AREED 221 (2) 22ROz L,

TRTHE, o732, REE(bEZHIETE D, 7Y U HERARISNTWD,
FHOT—2ThHe VI BRENG, BEEEEIONDGT — X EHH LT,

No. ks B i

1 | EREE o BIRROBBUHEIZBIT S 7 a A 7 —0 L ROIEYREIE, A2 k| C2005
STRERIELDENRH -T2, 1 ADHR 0% Th o7, ThLish
D A 1E 60~100% DR THERS L Tz, HIED S KDIEYRIT, W
BHIRNT 4 0H THo7=08, WTFRoHE 100% Th - 7=,

® 7L LIKOREEY . FHER : 2009 4F 10 H ~2010 4 12

H
2 | EIRIEYR @ HIFRORBUHEGICBIT A7 07— TEND I a7 C2005
(TFER) K —DIEYHRIT, & B ORI 6 IR 1 R, Bl

RUERR DFERIT 6 friRTh 6 Bk EtE, hik S LB OHLIL 6
Bk 6 IR G Th - 72,

® T LIROKEWY . 6 MRIT, L%, T, EES EEN,
TP FPIND SRR

3 | LRGSR @ BEB RO/ SEIGIIEIT 2 HO LIROTEYEIT 39% Th-o7-, | C2024

® L IREIE I IR, FRAREE] - 201245 A~10 H, H v
T T B — ik 0 BRI LT T2 MR (9 Pm v
N Ext5:

4 | LIREYR e BIRBROBBUESICKITS 7 a7 AU 7 OiERIT, HBEEZ|[C2029
LoTEL2ERNH Y, 0~100% Th 7=, 1 BREE TR 4 BRE
TIEBPE M OF 7 —HORKETTH o Er AT X =N &
i,

® T LIRDSE Y AVl SRR, TRAR 2013 4
5H. o7V T HE s KRR BB CAB ST 5 BRED
SEERE T L ATAR - U AR 4 DT LKA 3 B0 DA

5 | LIRTEYR @ FEVE B O A SRS T 2014 4£ 2 H 20 BICEM L7=27 07 4 2| C2030
(7 a7 h| ITROCEREOHEYRIILTEMNE 72, —F, 201445 H 12

20 7RO BICERBLEYS CERM LT a7 AU 7 OiEREIL, 2 B

B E) X2 THETH ST,

® 72 420 HITREEY L EFEOW T, 5 A 12 BT
B oA, AR 20142 H 2005 H 120, o7 v
7 MR SN RRBIGORBED 7 0T AT T E24 15 P
ORM L 3P a1k E L

6 | LB e BILEIRICH D 9 METO KA BB ICIA S hi-7 a4 7 | C2027

(5 M #E) —OEBEOHERFIT, BREMEIFICL > TUEL2E BB Y, 18.3
~82.9% Ch-ot, o, WHEDOT oA T7—DIEYRIT, BN
HIGIZE > TEL2ENH Y, 0~100% L EEoR BALEE Y &
X, BRI ETHEOR SIS S H - 7,

® L)L GIEE - LIRS OREEY . AR - 2012 45 5 A

172




No. k| 2 it
~10 A
T | ERIGGE (e 8 IRICHD 11 ORISR A ST v A T — (48 Hiin) @ |C2008
(B &) BIHFEOBYRIT, BRI LICIES2E8HY, 24~62%TH -
776
® L BME, FRARE 0 2009 4 9 A ~2010 42 A
8 | LIV @ EIREROESIIGITIA ST 7 aA 7 —OFHEDOIHYEE | C2025
(B ) X 87% CTH -7,
® L BEE, JHAERE : 2012 4E 5 H~20134E5 H, 7
U7 T 14 25 95 ) - 8RO 9 B 60 O - Ft 23 B4
155 PIOEHE LRk L L7z,
9 | LIRVEYE e (UBLR DT a4 T —EE 5 2009 4 4 H~2015 4 3 HIZR ML C20383
(W) HIGIZWA ST a4 77— L ROIGYEIL, 78.6% Th o7z,
o [IBLR DOHIFHCEIN R 2] 5 B 5 2009 4 4 H~2015 4 3 A
(R SABEGHR A S350 LIRDIEYLRIT 22.2% TH - 7=,
® L EiGME, FAEREE 0 2009 4F 4 H~2015 4 3 H ., FHAx
G 7 a7 —38 85440 v v b - IR K OGRS 2 5 167
v NT10 Mm% 1RRIRE Lz,
10 |FHRTEYLE (e Bk, JUR, KIk. THE, BER RO BRIRGE CHEA L 72 HRH . | C2003

L« IR OOV Y13, BRI 11~50%. BT 0%. O - /T
lElx 3% CTdh -7,
® JHAHFH] : 2014 454 H~2015 42 H

®

R R DB

[0 T pr B b ]
OMFsN7T— %

MAMLEL TARIZ X 2B e r 7 2 —FEEORA T 1.6~1.9 log CFU/carcass,

WAL B a—Ic kb &, POBRELHERZIITH e a "y 2 —EEREEN (0.4 CFU/g~2.9
CFU/mL ¥4/m)

BLFIth . IR L. ek, wEgOD v Eu Ry ¥ —Eiud, EBNAEHOan =—1x
N E T 5,

BIBENO S B vy 2 —GYSRIET B CIIERDNH D2, BSUEGM ClIa Bz
X722, —J5, TR R ORI OGS X, RN, RRAERIAH & bICHERICEZRY
SEER A DLND,

CARDIEGL) A7 BRI E LT, B TREICB WD TR E&ER I TV RV, W= ORE
BN 15 C LV E, WIER GO EIRIERN D D, FHRE ZITo BBk THD, B
B OFIRMIE (BR &R, BEEEOREDR, BPBSAREE, X2 hEIEr, Nk Sk
WREF) DRFE ST,
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OEWT—#

o HIFRORSMELE D 2009 4 10 H~2010 4 12 HIBIF 57 04 77— LAROIGYHEITH
ICES>TRERITLDENHD ., 1 HDOH 0% TENLSD A1 60~100%,

o BEBRORBAELY (1 M%) @ 201245 H~10 AIZBT 28O L KOIEYERIT 39%,

o BREBRORBUHEO 201345 HIZBIT 57 17 B AT 7 OIHEYEEEIE, 0~100% & FHEEIC
KoTUEI>2&Enbo7=,

o BRERORBLILED 2014 42 H 20 BIZB T 57 07 1 AU 7 L OVEBEIZE BN,
—J7.20144E 5 H 12 BIZBIT 57 a7 h AU 7 OiHERRT, 2 BELUMIETHETh - 72,

o JERBIRD 9O KA SIS 2012455 H~10 HIZIA SN =7 oA T —DEHE
DOIGRRIL, BREUHEGZ L > TEL2E R H Y 13.3~82.9% Th o7, WEEOT A T —
DIGRHEL . 0~100% & BBUBEGIZ L > TEL 2 b o7z,

o 8IRIZHD 11 ORI 2009 42 9 H~2010 4= 2 Ak A S =7 aA 7 —DEHHED
HYRIT, BRREZ LIIES &R’ H Y, 24~62%ThH -7,

o BIRERORBLIIGIZ 201245 H ~20134-5 HIZHA S 7 04 7 — DG {EOHE YR
I% 87%,

o [LALROEBFESIZ 2009 4 4 A~2015 4 3 HIZHAS N7 0 A 7 —0 L ARDIGYLHRIL
78.6%,

[iiim - /NP ]
OFENT —#

o 2014 4F 4 A~2015 42 I £, #H, Kk, THE, BEROBRNITE CHEA L7ZEBRACH
Rz Ol - IO RIE, BIRIE 11~50%. BBRIE 0%. Do - FFlsIE 3%,
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(3) & (E )

(f) B b~ADFE EK. BARERB. FEXR, EREGHE. R2UHER. B=REER)
O UV AZFHET NDINT A —F K OWLET — & OB

U 2 7 F-f INT RA—H T — A FE R s A
1EBHI-vohrv¥axy Z— | #ER (ncons. necc N> HH
e 7L
~DEEED H)
. B SO R (7272 L7
. YRR Pinf L
S e kg | R Pin — ) (T kB 8
FE AR 7 Sl
AR E AT D SeTEREE Pill 2L (2009 HE T /LT ITAR L
FS)
- 2L (2009 FEETUITIE
oS 2 L T IR w@< FETMERR]
NP — R X 2 | FERORBISEE HO L
G EMANTO | SER OFRGEHA R HY 2L

@ KRFETHE LN RO
AFBEOHPHTIEZ, FICBELNTHRIT o1,
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() EZF1EHR (BHEHHIH (BEH . EHEHRARLEEE, ETER
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

BT KT Az B ey
L (BEIC
R G2 Pinf _y HeEml (Pinf. M 22BEH) | Wizt
NFE—RIZ kB 7—%)
BERBEEANTD | g (fe e dmIRE] | 72 L (2000 fie o iz ik | C1006:C1020
&) ) ’

C1026,C1129

@ APETHE LML OME

No. k| Wiz HH
1 [ER, | @ BEU ICBIT D h v u sy 2 — i O RINOEFER S, 7 1 | C1006
R A T —HWOMEE, #fiF, HEICEKT D0 BNy ¥ —EYE T
20~30%ThH ., BILEL L THRABETHLIHH KON B r A
7 B —REEIL 50~80%IZ3ET H Z E BB LT 5T,
2 |JEYLR, 1Y% | @ FoodNet [Z& ML T2 7 SO OHUEEER (1996-2006 4-) % | C1020
R KfGE L U, JRBEDD 0 J5 . EEIT %, fEREF- ORISR T v
N7 B —REFRERO MBI ZRO—K & 7> TWD D)% i
L7, WIFhoRT L0 e r "y 2 —iEOFRIE L FBE L 7en
> 77,
® L vu s X —ERIE T BUNOD Eany ¥ —@{~D %
WAL, REOMERMEKIZH T 2HBRNOEE (18.2%-46.1%, P
<0.001) . B EE~OHSE (8.9%-30.9%. P<0.001) . i,
JIL NN OKDOER (0%-5.1%., P=0.001) | =58 & OH:fb
(2.1%-12.7%. P<0.001) &72->TW /-,
3 YR - Y| @ A3y F T FIZBWT, MLST (multi-locus-sequence-type) % |C1026
TR A THEEANTH rEa Ry Z—INEE& JEEmN»5Ee b~

YT DR L U R A,
® 46.3%NFEE MK, 31.0% BN XEEMH K, 1.9% 1 HEHEKTH
0. FRD D 20.7% I TG A,
o EEMHIK & LT, FEHCRITSIE TIE R RAR TSN
(OR=1.497, 95%Cls=1.211, 1.85) , Z®fh, 500 A/km2 L ED
ABA%EE (OR=1.213, 95%Cls=1.030, 1.431) . 4% (OR=1.272,
95%Cls=1.067, 1.517) IZH %o 7-,
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No. gl ML anpiil
4 |G - | @ AT o XITRBNWT, BasiEFhk (= MY vy BV Y 7C1071
S ) DI rena s 2 —ERICERT S M a2 —iED
VAT 777 H—|ZHOWTHELT,
O bt FNOEYDLIE=T MY ik (4891 : 66.2%) THYH ., D
%U T (20.7%) | BBEE (10.1%) . £V (5.0%) . 7% (0.3%)
NS ARy
® Cjejuni696 B I=U N THRLZ RSN, =7 MU kD
RNy Z—REX, BROHE R bRV A7 ERTH T
(42%) , KEEMIHBRD 1 e a Ry B —REDOF b E ORI
—_XF 2 —RWHEKTH-T2 (63%) ., N—_"Fa—HHFKOH ¥
N7 2 —JEITES T OHTE L @o-oTo, oOEE /Y A 7 5%
IEELE (NIBR) OEE02%), BADOAER (25%) . Bi~D
TEMRZECTH-7= 17%) .
5 |G - Y | @ 20124 i TO B — 7 RRIRIENT=7 4 7 FOE k(n=95), |C1129
TR WA (n=83) . AA I T Ux—4%— (n=20) O C.jejuni 7y BErE
{ZOWT MLST (8% 7 2 MLST (wgMLST) ZHW &%
FE i,
® MLST L~V Tld, b FyBEROBSNR (ST) @ 79%03=7
ST LEAELTEBY, =V NUDNEERRAREETHD Z EIRE
N7,
® IEHMIBIfRAZ B E L7z wgMLST o4TIc X0, 22 AD b b HEEE
(24%) 3 C. jejuni Bt HK Td 5 AIREMEDS R S 7z,
OB venuny 2 —LbREHEHE
ER 214 224 234 244 254 264 27%
ME R B | RE | B | RE | B | RE | B | RE | BH | BE | B4 | BE | B8 | ®RE
B | E®%) P %) P (%) P (%) g (%) g (%) B | E®%)
# # 1,048 100| 1,254 | 100 | 1,062 | 100| 1,700| 100| 931| 100| 976 | 100| 1,202 100
wmoE (B %) 536 | 51.1| 580 | 463 | 543| 51.1| 419| 38.1| 361 | 388 440| 451 | 431| 359
HILERTRE 67 6.4 73 5.8 67 6.3 40 3.6 34 3.7 35 3.6 24 2.0
TRIBRE 41 3.9 33 2.6 37 3.5 44 4.0 29 3.1 26 2.7 33 2.7
RYYRRE 0 0.0 1 0.1 of o0 1l o1 of o0 of 00 of o0
BRETUF 14 1.3 36 29 9 0.8 9 0.8 9 1.0 6 0.6 3 0.2
RRKXGE 36 3.4 35 2.8 49 4.6 21 1.9 24 2.6 28 2.9 23 1.9
PR EH Mt KIEE 26 2.5 27 2.2 25 2.4 16 1.5 13 1.4 25 2.6 17 1.4
ZOMOREKREZE 10 1.0 8 0.6 24 2.3 5 0.5 11 1.2 3 0.3 6 0.5
VI AHE 20 19 24 1.9 24 2.3 26 2.4 19 2.0 25 26 21 1.7
HLORE 13 1.2 15 1.2 10 0.9 2 0.2 8 0.9 6 0.6 6 05
IVYZ7-IUTAIFh 0 0.0 0 0 0 0 3 0 1 0 1 0 0 0
hyeanys—-y'yaz/7) 345 | 32.9| 361 | 28.8 | 336 | 31.6 | 266 | 24.2 [ 227 | 24.4 | 306 | 31.4 | 318 | 26.5
FOEIVA 0 0.0 0 0 0 0.0 1 0.1 3 0.3 1 0.1 0 0.0
aLsSHE 0 0.0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
FEE 0 0.0 1 0.1 7 0.7 0 0.0 0 0.0 0 0.0 0 0.0
FIORHE 0 0.0 0 0 0 0.0 0 0.0 0 0.0 1 0.1 0 0.0
INSFIRAE 0 0.0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
ZDHE 0 0.0 1 0.1 4 0.4 6 0.5 7 0.8 5 0.5 3 0.2

i) BT EE TR A
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OR Pt - BHEE - SEE LKL (2015 4F)

)
hrERQNGE—-DxPaz Tl

= 25 EE
B 318 2089|-
ang B - - -
ang B - - -
BN A< - - -
AN Z it - - -
ANEEMNT G o4 - - -
ANEMNT G AARYES |- - -
ANEEMT S ZDfth - - -
AERUVZOMNI & 55 356/
IR UZDMI S 1 2|-
BERUZDOMI S - - -
BRERUVZOMT G - - -
HERUZOMT G B - - -
HERUZDOMTI G =25 - - -
HERUZOMI G =N - - -
BRERRUZOMI S a2l - - -
275 - - -
BEREES 5 32[-
ZDfth o4 181 1401 |-
Z it EREE 2 15|~
ZDith BEHRTE 179 1386/
T 76 298|

i) BT EE TR A

@ B R D EK)

o AT —RWOLE, W, HEICERT LI e a s Z—EYYEIL 20~30% (EU) .

s TMOA R AT HZ—JERIETIZBIT D En Ny 2 —FBENRONRERDL L 18.2%
~46.1%75 RHWOEE] Llgo> Tz CKE) .

o b hDRYIREE L LT, 46.3%MFEE MK, 31.0% 3 SUEEHIK, 1.9% 238 Bk, 5%V
D 20.7T%ITEGRIFEAATH 72 (Aay FF 2 F)

o bt hOEREDOZLIZ=T FUHK (66.2%) THYH, TDOH%U Y (20.7%) | B (10.1%)
LtV TnWiz (70 4)

o 22 ANDt hDHBESIIZRED 24%723, C. jejuni IEMEFSR K TH 2 AIREMES IR S iz (7
4T R)
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(h)
)

BFE (E6HE) RUZTDEIE
U R 7 FHETIVDI/RT A —F R OWLET — 2 DOFEFL

U A7 i i INT A= T — 2 FE IR B

NF—FIZL D
R E AT

APHE (GBS )34 HY C1021,C1059

@

AFHA T D 7250 R OB

No.

5348 B i

1

XFT U N0 =a—U—F 2 RTIE, horveny 22— Il 5HEROEGRZ | C1021

—JEfEAE 5372 DB 2006 £ L W EA ST,

® HURE AT D 2008 4E~2010 2B\ T, h B r s X —iEDH
HIE 52% A L (P<0.0001) | 7 o AN L—IEEREIZ L D ABED
13% L= (P=0.0496) , ZDZ L LV, ¥ L —JEGER
FIEDK) 25% 1%, B BT X —JERIEN L EBEEZIT T D
Z DRI T,

X 7 N1 |@ 19824 7 H~20104 6 H 28 HIZ¥E ST, C. jejuni & X7 |C1059

—JiE B NU—EERICBT 23300 L B o — % i,

® 2D akR— MFZED 5 6 1 TiE, 29,563 DIEFIH 0.03% D C.
Jejuni EYBFHIN X T N U—EBEREASE AT, B O 1D 3k —
MFFEIC BT, 1B 22T T 5 C. jejuni EYHEFE 2560 SEH]
H. 3BIDX T U N —EERERE D REE ST,

® JEGIRIBIIZE Gl £F L NN L —JEEREERE L a2 F o — L BECE
W, C.jejuni FEQERIZEDR B | 7 AN V—JEEHEBF BT
B ERT 4.8~T1.7% (FRAH 35.4%) . 2> b u—/LEHCRT
%R 1T 0~28.1% (FFRAHE 4.4%) Th o7, ZOFKERIT 31.0%
DX T N U—EEREGI AT 5 C. jejuni s & OBIE A £
STWDHZ EEREL TV,

B 4 B i | @ BB K & 4 L 7= B 2 O RIRATIC B L 7= ROSHERIfEI K (ReV) 12[C1060

% DUWNT, FARDL, BRRSEIR, TR Z 5 L7z,

® 6~TT71%D 45 N\DHBFE (33 A, BE12 A) @95, ReA &
PZWr S 7=#F 13 21 AT, HLA-B27 (GB1E7Z - 7=D1% 44 A 5 N72
57, ReA LZWr &= 21 ANZHOWT, JFIERE LTEZ 9 B
DRONTZDOIZTATHY, horea s 2 —nR4 A, TLv=7
N3NV LERTNLAN (D reanyZ—ZbEY) Thol-,

®

R R DB

X7 VR JEGERERIEDR 25%(13, B Ea s X —ERENDFBEZIT TS N
RN (m2—Y—F 2 K)

31.0% DX 7 N U—IEBERHERIA, JeAT7 5 C. jejuni &Y L ORI A FFO Z L AVRIE S L
o ke =2—) .
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179
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C1005,C1015
filt 34 #

@ AFHATH: DA L OB
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1

17V VIR

© 0.35%& 0.7% CTH T VN E G 2 I-856 . Bkt & ik L <,
C. jejuni ® 21 =—JjgpkAs 3 logs CFU/g 8/ (P <0.05) .

® 12 IFRIDER DT 5455, %D 3 HIM, 0.7% 0 7 U Vigh 5 %
HE, hovanrsg—pan=—ENK 3logs CFU/g Jld L
7= (4.8+1.11logs CFU/gvs 7.4 *+ 0.4 logs CFU/g ([5MExIR) |
P <0.05) . 12 R DEFIE D & LZRWIGE T b RRR DR RS
7= (3.9+1.11logs CFU/g vs 7.1 £ 0.5logs CFU/g ([5MExtR) |
P <0.05) .
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® 7t AT —IZC. jeguni ZEHIHE, FMBEORYLE VR Y T A
EERRLBECEDHEEH X T,
® XD HEELEE G 278 TlE. BIBAND C. jejuni DEAZRIC
BB R oTz, 1.6% DXL 0.1% DY Ve A Y
L BUOHTEER A EICED SE (P<0.05) . 2.0%D ¥
E01%DYNVEVEEN Y U A EETREITES ZERICHEL T
AV
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2 U7 4

® — o —U—F FEFIT 2006 4, FEIHICKTT 5 ROLEBOK %
BN, EPEBRED HIHE B F T oK B Txf R 2 i L 7=,

® EREEEOXKE LTI, B TORM A X2V T 4 ~v=aT
IVORE, FHOME - ik FIEOUE, Wk AR OG- .
SEBEY L IAhO e a s A —EEROE=L ) T LR
EREEND,

® 2008 FIZHF 5. HMDH v a "y Z—fERIERE X 2002 4
~2006 &L 54%Y, FEH KD e r T X —fE%
JEH S 1T T4% 0800 (95% (5 HE X 49%~94%)
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U7Fr

® PRI X 2 B PIEZH L CT 5720, a~v— v b
HWEEN O AT L% 3 ilinE CofEEZH VI Er Ay X
— G T D S M A FRIE,

® h v u Ny X — G F I TEERE S OB E VT, BB
A5 22 Ao O S F S EREHIC C. jejuni Z &G S,
BEfE 5 QRRICY 7Y v 7 B,

® [GIEREEH R OB O 1T, RRYEFEHSROME L X TITARICEW
FINHUAE A R STz,

® FHIPPUIR DY kI3 D IRPUE &2 T fE 5. 99/308 PRI FEA
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HOROHES 81,116 FRICHEFIMEA R Z L b R DHRITHT 2
HIRTUE DR DFBO LT,
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@ BHBICHT DN L ERAY F—HH, BT I F L LN T
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O NAF X2 T 4 N A X2 VT [ TFEREENEE TlE 5

RN ZFERE L7220, 3 A b OSSR D FERIME 2 Bt 2 B
b5,

® CEIL: e u "y 2 —IT T 2 RIFRERI TH Y —7E LIZpL

Ba T TR0,

O UUF U A u Ny Z—HikO LR EFEFITBIT L

B a Ny X —EE LIV ORNIIHEBER H 503, B0 h B
0Ny B —T 7 F 2 ORI PRI £ o TV D,
NITVET 7= RTT VT 7 — IR OFUAEWE O
B L B8N EH L TCWDN, B Er Ry 2 —»fal bt
WEETDH, 77— VDK PEBEETREEZ N L ORRESRE T %
AT 5, v MUREMEEZET DAl n b 555, 2otk e %
HEPEIC R 2B LR EE > TV 5,

NI TV F AR ARFUCAEET D37 7 U A2 38R
ROUEME LY NEEE LR SEDLINRY ORNEET D, N
TV F T ATEICBT DI o u T B —DEE & BRI E
SELHDOT, ZFEICBITLREOERSZICHBITHREE LTHS
flahTnd,
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INA A F
=2 U7 4

Frw— IR L h o u g X =T D PRHEE O AL
1990 E{RIZBAA, WIHNCITEHIEE & &MmBEEICRBI A AR
BUIZKIT DN ADBIEED , TOBRBRE~ONAET oA T —fL
WAL OE=1 7 EZRB LT,

B COXMKE LTL, BB Y A7 I3 5098, EEFIC
KT DHHENY TICONWTOHE, hrvany Z—REERED
ik 2 B 5, REBHCHT A H e r Ny 2 —EYROE =
Z YT BEECO PCRICK 2B EMREDOHENEG £ b,
2002 FE~2007 FZT CTT vr~—27 DH L ¥nay 2 — Rt
1% 43%~27%Zd LTz,

C1043

5177V Vg
DFEY

3 HID 0.7% 47V VEREE HEETIE FEBEGHE & bl L TH) 3~4
log L1 vm /T 2 —@BPAEICED L, %5 08% 7 HIC
L7t LT 12 R OIFHERBE CITA RIS L7ehs, fif
BECITBD RO Lo T,

C1044
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e
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KEBYGR L LIz o Ea "y Z—OREG 2B < T2 O % 725%F
REeWMEl L ea—,

FRERR 1T TR K Z BRI S Z LI K » THBICHW S
NBM, PAERTIIAHTHDND v ErAY F— B
LW EWIIMENRH D, 2-8 FuF4- AT 47X VERITKE
W, PLERT I oEanN XL ETHDL, £-. EE
IREEDS 5ppm CRKHFMAEM EDOWDNENRBD LR, B
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2N B — DB ITE L RN R E N,

® “NFETKDOEREGIEL L THRALRFENPAVONTE N, A

e oY X — G te B R ERYYIE TR e 72 AR O F T
SEEN TR,

INA A F
=2 U7 4

® T FELE~OBEIYHESH B a Ny X —3/EICB 45 L

BRAHAIC LV . 1995 4£ 6 A ~20074E 12 HE TV A A5 R TH
fiti S ALTZ A AT KT B 1% A 1) E AR & FE,

® I NI AEPEBERE D O B AR DK B CEME ST, B TO
AELT, "M AEX2 T 1 ICHTIAERERE. 2EHBLIC
KTDHH BRI H =P T ADEBAENE END,

® v u Ny Z—RYWEIX, WRATHIRIFIE 10 TAF 61.56 ATH
SO L, ZD%I15 205 NElpolz, hoea s 2 —G
FEREIT 2008 4 3 A KA TR LI/ < . 20% LU F &> TW 5,

C1047
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R A

® B ZRITNEN D HAEFERR (RSLPEAT) OXRIZET 23
BRLE 2 —,

® it L BRHEIIEGICB T ANNAM A X2V T A OEEERTH
V. BHORETEME~NOBRBZELRDIELLNTE D,

@ FLEREBOBNEL Y fr—L L LT, fE O NE T
F~A U EOPUERIR G F RN ORFZER T T
W5,

® 55 HI B BHCECBH K I 6T~ 5 A Bl D 2h I TR EA TE Y |
HRERRIL 7 T LFEPERIE 6 L CRICR BRI RN D 5 L Ebh T
W5, £ WINRIE LTI LA AT 4 v T A NTT VAT
7=V, REREK U FUENMERR SN TWD, TS HT
S 7 AFEHREMEOHREICN L, MAEICHERS D Z LN
WEINTND,

C1049
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® LR THOBIBICEIT 50 B a2 —HliE 0 IR rTRENMEIC
DNTHRRTWDEFER L E 22—,

® Hiff, BETOFREIIBIT DI Ea s ¥ —EIKE O =D D
G E LT, AEMBERO =0 DAL X2 )T 4 %D
HEHC, M@ 7T 4 VAU IFUREONA FEF
2 VT A IZEDSRNT T a—FoEH, £713E 0T OF|H
PITHOI TN S,

O N ONDFMILTIHEHZIZB T 2N AZRITLTCODN, TD%
SEEBRTYA v, BTV T ROKEIT 453 Tlx 7z d

ST,

C1053

12

*FOR A R
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® BIICBIF A v u s X —RICET 5 L B2 —iisL,

® B E 10 FMICBIT 22 KRB iz bbb T, 7u A 7 —I2klF
HH RN Z—DEEERIED DV TE 2 E T,
FETE, FITAMRERXER IR E L TIEE L2,

O RN TVFL RN TN FT 7=V, BEMEICE L TR
RREEIC A ST, FEHRINSOHUKE 53R S TR0, A
PREFCHEENRISHNARETH D, UL, AL CIEE
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B2 B RICBE T D2 BRI BETH D L, REUL R BFAA R & 44
HThHD,

13

EFEERBEORKRE LT, N AEXa VT ¢ CEEEHE, %
FOBRIG (ZENREE, U Fx— a ) | REZHIEIE (RS -
JENGER, K& « WML EY., Ta At T 4 7 A, X7 T VA
U NI TV ET =V OE) 12OV TR,

WMRIZ L > TTaRA T 4 7 ZADORITIRE L B L0, Bl
BRNOT o EmNy Z—%0 ST 5@ HCHRENRGIETH
Do WNITTVF AL, Ta A FT 407 2AL0 8 X 0HERNIC
HWIGENO T o Er Ny 2 —2 R SR DD, 7TV
F 77— VIIBEGEENS a2 — R RE S E 5%)
RBBHI-D, BEUHEFIOBAMOAEHTXETHDH, L
L., 77 —VORBE~OPES, 77 — VWA LB HEEE
2T ANGNDNEWVIRERH D,

U7 FUBERICOW T, ZRETIZE L OMERR STV S,
YT a=y NI TFNTHONWTIEL, A eay 72—k
BIAERIR I NN D Z E NETOETREN TN D,

C1080
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i BHR I
(=70
Fief)

12 ORI L D H e a Ry Z—D G E A4 5
Z A,

A L7 B3 Bacillus subtilis & S. cerevisae & JEfif &
Lic7ant AT 4 v 7 THY, == TFA  N—7 LIEH
DT L R, E AR (OA) @ 2 FED 7o oAb b,
2 O 7 7R AEEROIRSY. T#EEVIR (MCFA, 7Y
VM) . MCFA € 7V 274 K (MG) &N G-MCFA+OA,
A 72 0L E S C. jejuni DFEEFR Z 568 ITHIE T4, 35 Al
FED MCFA & 5\ & 35 Hilinlr & 42 HEpRF O MG-MCFA # 5@
BV TEIBNAERBEZAEICRD S¥ T,
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177 Lk

FERMNZ C. jejuni THHEY ST EELCRE SN HBIcB T o h v
BN X —EHE KT D0 T ) VRO R 2T, £72. W
RAFFOT v A T —REIAE ST C jejuni (2350 7V v
BRI X 2 B R O R i B DO Zh F & MG,

717V IVER2.5 & bglkg, FEEREWIF) A 5 2 -8 TlE C. jejuni D
PEEDNE B Lz (p<0.05) . LU, BRI GBENC
3-7 B DB DOHkRETZ - 7=,

42 HimiE, 2%, MiH. BG. §Bo0 v a s ¥ —AREEIC
BN THRIHREE & B CHEZT 2 o7 (p>0.05)

1.25 & 2.5 mg/mL 1 M OREUE T 7 v A 7 —KED C. jejuni
VFU612 /5% . F L E AL B30T 0.29-0.53 & 1.14-1.58 log
CFU/g 57 (p<0.05) 2 SH7-,
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T3 ea sy 2 —OHITEIZ DN T L E 2 —fw 3,

AEPEBBE DR & LTlE, OB v B rny 2 —DFEIET S B~
DEBEPWOS T OO A X2 YT 4O, @BOH B
2T HZ—~OEGIMEE TR S5 2O OPIEIER &£~ 7'F
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RS, U7 F UM, b ml®%5 RITVET 7=
Wi, JrAEWE O, OFOBENIZESR L TNDH A Ern
7 H— %@wéﬁé\%éwiﬁfﬁé\ﬁﬁﬁﬁ%ﬂﬁﬁé(¢
BRENEE D) D 3 SOOI 5,
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vy F

® LIGE ~D C. jejuni DEAFIZXT DYV 7 F M & LT NP
OMP (MEEH) DR EME,

@7 At 7 —2 X —L LT 21 AR >T-8RE (L TH D
WiEkRO) LR o7 K—X (25, 125, 250 n5) T NP #a v 7
FoEM BB LT, T —AZ—U 7 F B 14 B
81-176 # 1 J 88 CFU/mL THW®E L7z, &7 7 W AU 7%
FAIRO 72 bR CEREL L, BB 7 BRI L 7=,

® {fLDRE & b~ OMP SC BHfERE Tl IgA 23 > 72, OMP 4%
B LTEHUAR L ~L D EF1Z, OMP KT OMP+NP @ 125pg Ifi i
B FEEREREICBWTC, oy Z—RRHERU T E 25 2
& EFERI L T,
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5

® i vu Ny Z—IEMEG L, OEEWEDNTER R ER L K
L. ZNLEBEOZ )7 Mk SE, hrEuens 2—oF
& E WY I D R A I,

® 5 b EEE D TR VE 3 BE(F7X T Bacillus subtilis) # Hl, H 25\
[T AEE CTHBICHEN LI2GE . Bk 11X 2RIORR & b C. jejuni
DEF/Z K L7z (P<0.05)
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i BHR I
(7Y v
fth)

e 7 Uy (=r=7HKRDMBNGLE - HUh EVEHZ SLEW) |
7 VIV R Y, =2 =27 %08 in vitro T C. jejuni @iﬁ“f'lil_
ZRIET 2 0E A, 7 UV ik = =7 kb
mg/kg LT in vitro (28T C. jejuni _&._Ii?ﬁ%fﬁﬁﬁﬂﬁu? Z
Wb &, 7 U 2% 7.5 melkg I CRHBALLFIZHE &
v,

® i\ T, T U UEMUKELE LERIZEIT S C. jejuni DEAE ZH
1Ed D WIER &8 5 ) in vivo EBRZ i, ZORER, 7Y v
EHOKEE L7 0, 7—DERBIZBWT, AE7% C. jejuni DE
AT D bl oTe,
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Ta A F
TAVT

O ILIRFE DL D 72T u AT A v 7 HIEIL C. jejuni DERE &Y%
Wi o B S D, ARAFZEIC
SBT2055 (LG2055) DI
)& L7,

® 1.G2055 |Z X D HiIALELE C. jejuni 81-176 (2 X 5 b h _LERZHIE (5%
B 407) ~OEE LBATAEICER ST,

® (. jejuni 81-176 OOV ~DO#%k D E:FE% . LG2055 O O #5723 14
A [ A 320 S a7, B8R 14 A #£I12 LG2055 & 5-0Ve Tk, A E
(2 C. jejuni DG RN ERE DMER L 72,

BT, Lactobacillus gasseri
BT 5 C. jejuni 81-176 ¥kiE A INHIHE

C1113
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NI TV
Tr=v

O NI TVFT 7 —VDBIBIT D BT X D)
REIRGE,
® C.coli (CC) 3871 #k (107 CFU) % 20 Himdad 4 # (A-D) 2
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5., 27 Afiic BREEE DEEIZ Y 7 — CP14 (MOI0.1) %,
CREHIZ77—Y CP14 £ CP81 DA 7 TV (li7 77— &t MOI
0.1) Z#H5H, ABETxIREE,

STHREE & LR TIAE Y 7 — CP14 ¥ 5.8 (B EE) Tl 48 B LA
BN OB 24 T, 72 K% TR KR OB (1 1og LU E)
L7z, MEE7 77— (CP81, CHE) L ORIHEG XN o
R B —DF BB EERL L2 hoT-, MEEY 77— CP14 &
NEE~7 77— CP68 MFLAHE (D AE) Tik. CP68 DALHE 48 K]
%12 3 log LL EDIK I 3G H iz,

22

AP (s
TAVT

izl A Bt a1 4T + v 7 # (Lactobacillus
paracasei J.R. L. Rhamnosus 15b, L. Lactis Y . L. lactis FOa)
DD F A~ VU —Hifa~D C. jejuni DI A% L3 HHEI2o
VN CHRRIE,

AFEHEOARFHITHE T 7 A~V —Hila~0D C. jejuni DIZAIZXKT L
THERRZR LA TEPMAEDETHO LN SGE TR
OIHIhRER LTz, 7oA 4T 4 v 7 ZHARIORE%ZD 1 #
MG L2 G a8 A O 7 0 A 47 > 7 BRIZEE ORGE R
&8 &, in vitro TP C. jejuni DIZF A K N in vivo TOEERE
%W SHT,
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B

BEGICB I DFEDON By X —EE WD ST DR~ 72
FENRRENTWS, UIF o, NuTF U, Ak, 7
ONAFT I A Ty —URIENERBBICBNTT e, T—
WSH SN TWDDN, ZHUBITKARE LTHRBFTO LD TH D |
TaA T —EEICBWTER < PAEMITIEH S L TR,
AHFIETIX, B Er Ay 2 —EF Ik LTHaHER (CE) R4,
Thd7uaA 77 b b HEBEOFRBEHIMM L CTHERNH S0 %
FRFIE,

TuA 77 MUWREHZBW T BNy X —DEARITH 1 #
T 0%, % 3T 30%, BHEZNFRIT—EM: CiEHIM ORI 2
B OB TH T3, YIERXT NSO 2 T 57 DIEE
SNz CE BEMEEN 7 v, T —IZB T b vuns X —iE
HEHRED D EOFENELNT,
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24

TN AF
TA T

B L UL TO R v E Ry B —OfAT &G ZBLET 57200
TaNAFT 4 ZITET D HEIF R OB EERICET S L e
=i Lo

TOANRAFTT 4 v 7 ET AT —IZBTF LR nNT X —05E
EEFIRTHENEBE L TND I EWRBINT, Ta (4T
74 7 HIE OO EIX, BEGNHEE, 3 72b GREEHCAK T
Hox, AEaX FMELS, BICBWTERRET 5 TRt & 5
DTHIETh D,

C1l124
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NAFEF
2 U7+

® 20114 9 H~2013 4 8 A £ T, HHOBBIELIZ DEF L

FESHZRBN TS A X2 U T ¢ Omfbitm 28 A (RBIEER
TEEE 22T, Kk SR RIRE O S—, BiiR& O
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%%ﬁﬁﬁ@*t%%ﬁﬁb\fzvr FeFXa2VT7T 2=y FELTOHE
f% ST o7, HHETFIRO B G R OEBEOWE - WEET
2y, NBHOBEEMOMLIZMZ T, 23, FBIROIUEEE

ﬁ'ﬂjbfc) o

@ "M A X2 T 4 DLIZL Y, FIREFFOI o Er AT X —
ERFDT v XA (OR 0- 25, 95% CIO- 14-0-47) , HfkH
fiBE DA v XL HIE T (OR 047, 95% CI 0- 25-0- 89)

® T RXTONy TR, A= U T 4 THE IND D
HOWNFHFHRZXEZ L2TE, K 18 Oy FTHEHLLDH
RN H—EEERTAZENTEDLEEZLND,

26

NA FEF
27~

O BIRTITEND 7 v A T —BIGITxL, SR 17T F0 6 9 FHIC
bico THRESHEARELZ £ L T&E 7, FRo, HRE2thoBs
WZIETF R W=D DB AL A 2 U T ¢ OS2 B AICHRE
LTWa,

O ERG L LicT uA T4 R TIEI ANA A X2 T 1 ORUE
OMERE DL « WAE72 EDOKRMPMTHONTNDEH, KB D Fhk
24 FE LR 25 ED I L E R AR X —DOREFEEE R D L, R
DRE T L R D EERB 72, YEEGIZ O N T Er N
7 2 —DENREREEIT T2, FEEIXTE 2o Tz,
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A A O

® HFERNO—R/BUBESGICIA SN 7 vt 7 —DEBNEY T
DI ey Z—FHERUERE LA, 77 RiEihm
H%(B%)@\*ﬂﬁ%ﬁﬁ%(Nb%)’%&Tﬁyfmﬂy
B —{E YRR DGO TR | B OIBYR L~V R 2 & 2SR
iz, B HTIE, pAshOZERNED T mg&%%rr%%%a%
& LTCORERE N—T7%% 7 Lo R U2k ES 1985 42705
R B O AR ETELS 2002 N HE5- SN TEB D 262 5

DEELEHZ TOWDH RN RIE I NS,
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EEE =
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=877 VN

@ —o2—T—J U RNTIE, UATEYD 7—RF=z—ZlLTzE=4
Vo r7mr 7 hx8ALTEY, 2006 4~2008 FZ2FTH
YE RN Z—BEIC K D REYE IR E AR L7,

@ UFDE=F Y 77 u s T ATIR, hrvanyy—o[EHE
DRELNEMS Y, L E 2 —KH3 LS 472 0 . DB 238
MENZY LTBY, Znbonhreany 2 —gElc L5
SEBIEL DB 5.2 T- /I REEN B 5,

C3010
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® 7 U~—7 Tk 1990 FREVE=X ) T 7 n s T ANREAS

H. 2000 FEREREDN B IIAAL A F 2 U T ¢ RFHHRY 22 & B ALEE

R EOWOMANFERmESNDRE, ARIZHITH  Er s %

—XRPEATND, o, TNUH O AT R AL T

0. 5B FBAFOD L a R X — OGRS D

— )i, a2 —RBEIC XD RYUEFEITRE <AL
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No. S3 A RS HH i
TIEARW,
@ B R DK

EPEEECORIR E L TR, OB v BT X —DFET HRE~DRBELR DT Do
FEx a2 VT 4Ok, @FBOST L Ea T X —~OIEGIMEZ R SE 5720 OPFLEEH % FF
OXRTF ROE, U7 F U, BIAMEORYS, 7T VF Ty —VHE, JUEDE O
5. QBOBENICan=—%2FBR LD rea s 2 —%2 5T, HDEWIERET D,
PEERZRHT 5 720 O h IR O 5. O 3 SOIENET b,

ONRA A X2V T 0 OBILICBE L CE, =2 —Y—F VR T r~—7  EKER E4E T~
B AT, —EREONEL LT TW5, —F, S AEXa VT 13RO E
(free-ranget) TITHFITHEEZRE L RN 2 EbEM I TS,

Za— U=V T U= Tk DRTEVE=F ) 77 a7 8% 8ALTEY, BIE
ECRERR DAL SN TN D, £/2, Tr~—7 T, BREOAAL X2V T 4 OFEE
EOTEY, ZO—BRELTTIIA AT Y= OEAZED TS,

@D e aNg X —EHIEOEIRIZE LT, FRCNZ T VA O HRRRE LTH
IENTWD, XTIV ATOERGIZED, BICBTL2 v Eany 2 —0@EEREINIC
W32 ERMESNTND, XTI TIVF NI T VFT 7 —V, BeEEom TRE
PRBEREN 70 | FBHRIISCROKEE 5-72 ER G e LT TE H720, RIS A AT HE

BExbND,

IN= T T U B LT R R RO B O AR AT B ARG 5 STV D 7T v Rig skt
T, —REGAT RIS Th e a s X —OIE RN e T2 TR,
QBB ENO A a7 X —DEBIZE L X, W7 I NVBEERE 5252 LT, v
ey —pan=—EREMxoid EORERHDH, 2.0%DFEEE 0.1%D VL R
AV U LEEE 52 T 5E B RROEI /RS TW,

4 free-range : BA~DT 7B AL ATHEARRETORM LN (USDA OEF
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(k) MMITNEBEREIZHITEAEEZTDHRE
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

Y 22 FEfl

INT A=A T — 2 FE IR

HRLJn

AR AP _ R R AL
HHLEERE

AR RN L DIGYLER - (5G4
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BTV FERELTK
Gy BLER DR % HETE)

€1002,C1012
L 23

@ AFETHE LN OME
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2k
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Hi i

1

AR DY

O EHEMTuA T—DOMTTHEICBWT, EEMLLEHIETORMIZ
IV HND 5 ODRRD AT v T OB REH~I,

@ DV ARAT v T ERHE, Ny 2 —0IL 2.58 log
CFU/mL 75 1.15log CFU/mL {238/ L7223, 1 AT » 7 OB
DB TIEH v B a sy 2 —DEE R E L 2o T,
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® [Testing X" scheduling] OZNEEZMFET D720, HWika 7
FOFEY T 62 HHEARDOT B A T —DER, KOWIAY
YINMIBIT LI ea s Z—ERERE L, TLH 0GR
F TG GIRE OB A 27, 7o, BiEMRALETH S Lateral
Flow Immunoassays (LFA) OBREFER & (ERDOMAEYFHRA
DOFEF % g Lz,

® 3 FEHOY T ANEME D r—AIRONTEY, FEE
ITEBROREEE BRNOEEE O OHEBEILT > 7o, LFA OfEH
ENERDIAED FHRAEDRERITIT L A E—F Lo Tz,

® [Testing % " scheduling] IXFEHMNZXR TH D & DIGRITE
FFC&Ehan ERRBEny,

C1012

TR
FEEAE D FR

=

rE

® — o —U—7 NEUFIT 2006 £, ZEMIIHT 2R MOE 2K
RAEN, A PEBERE7) & T B £ T 4% Bl Tt 3R & S L7z,

® N THLEREPE DRI & LT, 7T —/K (I TROEERER) D
HoEaNRg Z—ER LNV DE=Z ) T FT—kD
WEEZR O TRZUET DO O FEFE~OFREM & FE
i, BB TREIZ B3 2 Al ORAT, P TR ORERESIZE
B ERDD a2 —iHY L~V O R

® 2008 FZBIT D, MDA e v T X —EREREIT 2002 F
~2006 F & i L 54%, FZEWMKO T e w Ny 2 —JEdE
JERE1E 74%8 (95% (51X ] 49%~94%)

C1022

@ T LU —UIIBITD I a Ny Z—ITHT DT HREE O A
1990 EARIZBRLA, FINCIXEIRPEE & AT BT DA%
BICKIT DN ADIEED . TORBFE~DIAELT oA T —fEL
BRSO E=2 Y v 7 &R LT,

® NI TALFREL P C xR & L CiE, M TAERMEE DR A D FEhE S
776

® 2002 F£~2007 FEIZNTTT o ~—2 D e a "y X —ERE
1% 48%~27%\ZHi LT,

C1043
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2k

B

Hi i

ML —H%E
U7 4. W
BLER
Bt

® LA ~OMERYAESH v a T X —FAEIZET 5
BRFHASIC LV, 1995 4E 6 H~2007 4F 12 HE TV A A7 R T
FEhi S LTI NITKET D14 A ) & WF5E 4 T2,

® I AT AEPEBR IS/ O Y B X RS D45 BRI C M S u7m, N T LB
BECOMAL LT, BSABHIEORKIE, WA ek, FE
DAFER EIBBEEZMMTED FL—H B U T 0 DFR (TV) |
ArvanRy =Gt T a7 —RWITETHET D, REEYRE
B <SBENEEND,

® v u Ny Z—RYHEIL, JRATHIRFIE 10 5 A 61.5 ATH
ST=DITHR L, FDH%IL 205 N7 oT-, BBy X —GE
FHREIT 2008 4 3 A KA TR LI/ < . 20% LU F &> TWN D,

C1047

ALER TR o
o

® PIERERIOT v A T —HBOWUBE TROEVD, PEREZOK
RE D o Em N7 2 —EEIC R T L,

® Prepick Evisceration (BiJIEGIZHEZ B D fr<) | Vent Plug (i&
HEMH 2 792 F v 7 DA ba—LiakmEchesds)
Upside-Down Hang GAHEMILOME N FIZ/RD L 912H D LIE
) O 3FEEOMB TRRIZOWTHEBR LT,

® S TITh v B r T Z —FEEIEH) log 2 CFU/mL 5 L7z,
Vent Plug, Upside-Down Hang T & % REE & FIEED I > B R
7B —EHBEOEEMNEIZ S L=, Prepick Evisceration MiEfE T
X 0.11 log CFU/mL O > ema /N7 2 —EEO/D N 6Tz

(ZEGROREERH Y . HIRITHEETE RV & OffiGm)

C1079

WL TR oD
&

@ DN TALEE TIRIZBWT, ED LD BRTFIENGEIROHAD
TNy B =I5 50N, 6 D ETORSALER & x5
(ZHIRRE LTz,

® HRTHARRICE ST, BRUHGITH -7 “REEHGE 28R
S (FLEAI O CmEEN OKE, I TR OBINSHITES)
KEEHRFERSHIG T By X —F s bk L=,

® HIEREH STV A HLFEAI D F T, PAA (Peracetic acid ; iEHERZ)
DI bIIRDBEN & DFER VBB LN (P<0.05) ., 77 —mHA%
DPFEIRKZ 7 W E T721% CPC (cetylpyridinium chloride ;
BT vy o= L) OFHIX. EEEARICHEDT 5%
DO HIIZA (P<0.05) \ —IRTF 7 —BpIMH L7ZHEICI3A
BERHFITED oz (P>0.05)

C1085

R AR

® ) By Z—DfEITIEICONT L E 2 — 3,

® LB TR ORI & L TlX, Scheduled slaughter (77> £ 1
7 B —EE D& L RRRNZEE L, SESCEGLE % L 5 7
%) | Logistic slaughter (ZZZE7GYZBI oIz, v m Ry
Z— G DOBEEZRIMEOBBEORIZ LT 2 H51E) n"ETFonT
Wb,

® I LEFEDRIHRE LCiX, BAKF 7 DOKRER LKETHZ &, 2=
R[BEN (=7 F7—) | IR B, (LFRIEE (AR,
HESR) | R AVER | M s ALER (-20°C CHOAR]) | INEVLER (70°C) |

C1091
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2k

B

GMP & HACCP O HEN 2T b T 5,

CIRDRE
Wi (b=

WE)

® FILERT KON v Ea Ny X —DNI BT ERRE %
ZIZHW B L DTl 2 OmEIEME H OBUEA] G mEEE (PPA) |
EFAEY =0 (CPC) ) ZiHlitT 5L & biT, HBIRRDOMR
FHIM L B E 2 5 B A T,

® 0.07% & 0.1%PAA LEE A AT > 1A B KOBEIHA TIX, VLT
2T ROT o EaNy =034 1.5 log WY (P<0.05) . 0.35%
& 0.6%CPC ZLEETlE 0.8 log b Th - 72, HFE (0.003%) 1%
O NEN Do T2 (P<0.05) . £72. 0.07% & 0.1%PAA L
IR Z 3 ARER LT,

C1092

10

LIRD R
Wi (b=

WE)

® 7oA T —IITAFRIZRICBWT, BRICERSH SIS L
T 38Na U Vg (TSP) (14%) &7 =k (CA) (5%) D=
B A7 L—IEB ATV, RED DN IRRE, & % FIW TR EE,
AORRE, LS NTZREEOZNENIZ OV TIHFE DR Z i~
% e e bl R ERERBR O 21T - 72,

® TSP (14%) & CA (6%) I2X v ZinZEi 2.49 logio CFU/cm?,
1.44 logio CFU/em2 ) > B X7 2 — 03 Lz,

® EHERBRCIX., FELDERTIX TSP (14%) & CA (5%) T
LB L7 On, RBICHNFREICHLIVWEAEZE LN

(P<0.05) . ZOfOIRAEIZEI L CTIEEZ > 2@ WIE A S 720

ST,

C1093

11

LIRD R
HaE (k%

WE)

® NN AL DIBYSRES 7128\, Hi#E (40ppm) . IEFEER
(400 or 1,000ppm) . 74 ¥ FA A (1,000 or 5,000ppm) P 5
FRHE DK THUBRLAZATN, B B a2 — RO LE R T DY
PrREDRAZWE LT,

® jEJERE (400 or 1,000ppm) 73, fLOFIRCHKEK, RIT 47
v br— L EEANTHERBEDRDN -7 (P<0.05) , 7z,
BHRERR O RIZHOWTIL, 2K~ A T ZADORETR S h

-7,

C1095

12

LIRD R
Wi (b=
WV %)

® RT-qPCR & BEEEBIZIC L - T, A BNEIEOE kA 5 O
DOERFRICB W TEREMICHIT 2 & & b, HHEERSIEK L.
1.5%%LE (pH2.0) 12X 5 v v asr & —i5 Y20 B4 2940
L7,

® LiIKEDh e u T X —EEITE S T RO KK TRRIZmD
IO, BMEBZEOR R TIX, 2GUEZ O e a N
7 2 —EHEIT LRS-V T 6.86 logio CFU T, WmHEIMLERL 21X
4.83 logi0 CFU (23 L7,

® ARG IR R IEAKICEIET 5 2 L T, L EHT-0 1.31
logi0 CFU OA E 72 3788 Hiviz, 1.5%FLEE TOiRiEIL, B
WL, RT-gPCR 21T 1.62 logio CFU, 1.24 logio CFU
EHERBYELZS L,

C1097

13

LIRD R
WM (W

® 55172 I ERAMNER (L F NUV-vis) IZxd 2By X —
DT LT,

C1099
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2k

B

HIJ715)

WOEFIT B L KIF S 72 0HEPH (50 CHM) TORARERIL,
10 73 OIS 2 12cm DEEHEED H1T > 72T, 0.95 logio CFU/g %
T C. jejuni Wb 7=,

R OH) RS 5 RN G REFEE LT T
%o WIDIGGREEN 2-4 1ogio CFU/em? T - T2 855, SRS
BICAT L ARERR ETHIETE S C. jejuni I3RS L7
Nz,

14

RO R
i (W
5 1%)

MHATD 2 WIS L% O &R~ miERAKEdT (HWS:71C, 1
SEIMAIOI) B rea sy Z— HAERT, KOHIHE - 4
SMEE (MAB) 12 RIS 8228 % 34,

BT Z—ZONWTIE, HWS I BfR 7 < AP T4
R CEEITRAD Lighro7z, HWS OISHITmEAB O LR T
B ED SN, B a g Z—ZonTIZpHVESET
A EIZRED L2y (P<0.05) | HRREED L W T5R[E 7288 D5
BB Lo 7,

C1105

15

LIRD R
HaE (b2

W %)

Salmonella Enteritidis (SE) & C. jejuni (CJ) D ARIE(LIZ KT L TH
SALER (100C. 88)) | B%FLERALEL, N OM#H OMEEDRIR
R, £72. ENENOMEII 3T DA TIREOEE &
FLER AL D33 PRV ORI R G T L 7=,
PREAER R OV A HLEE X, SE, CJ & bIZENEIUK 6, 5 log
CFUlem?2 DWW % LTz, F7o, A FIRE ISR L THmE
FHEERBA (A% 3.2 log CFU/em2 D) Zox L7z, g
X, B &2 322 AU IR R LSk U TR B R %
RL72 (SE & CJ %t LT 3.81log CFU/cm2 D) , #HAEAL
RO I ST Y R B 2 A B ST

C1108

16

SN O T
(=VU=x)

KETIE U VIR REIGEERTOERRN (&K, HoH. &6
[ZINTA) @ 50%LL B3~ U RIZSHh T 5,

AHFFETIE, 0.5%TOC =&t Vg~ U RN EZDREETD
~ U RxTT A7 —A L FEPD Salmonella Enteritidis (SE) &
Campylobacter coli(CO) &V T& B, T~ U 2 WAEHE & #
fli U 72505y & IEHEREES 0 O W FH DR GG & ) T & D &7
fiffi

HZ2AEEIC XD 0.5% TOC ThO~ U Rick v, SE EEKE K
W T 2.6 LT 2.3 log/mL, CC A %% T3P T 3.6 LU 3.1 log/mL
B w7 (P<0.05) BRI D~ U R S I FERERREL ~
DARZZEGYITBIER SN T=28, TOC WLER U 7= KR 2 & O M E X9
UERRAAR L 0 HEICE D o 72 (P<0.05) .

C1112

17

&k D
wiHRE (L
FYH)

® & RALHIIC I T REHN D LR~ DRBENRZ 5D D120 D

SLBRHAR I OWTRRET 21T o 7o, BARMICIE, R SRRE . b
tFArvyv=uns (CPC) . AV, V=7 )DL,

I Z AR & L, 2o OFBAIZ T2 LI BEZERHENIC T 1
[ T — L K& RIESHE, 0.002hPa T 10 /M54, &EICRE
TEAEL 3[BT o 7o, ISR ANCIRE U7 & RIS LR S %8

C2005
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=
i

B

ARG & IV TS I A2 IR L7e,

CPC. WkHHEFTME, KEKZE- T, Wy - LR E D
FAEE, HRBEE R DA T B n N7 2 — O E R A AL
DEFEEB LT L 2 A RGN & IR 2 A a HE T
TERS - & bRERNE < WHEHRKR LY & CPC LY m
WSR2 R LT,

18

o BT R
DY

BEAH TROMER Z W U EENRMEETROR —bx
DI, BEEIEEETT O IO DIEEFIRER 2 EK LTz, B
FIT, —RERERE B D TR LK) DELY P K ORA ST 41T
DWTHEETIEE ZER L7,

COEEFIREICH Lo REMEBOEROL & (L —
DO—OMER LRV OFEmMLIZE I A, BEMAP AN,

C2022

19

X AL B

Jis 5 WL PN D KB A S AL B C O BRI 2 A L 222515 %
RERZBIIET B HiEE LT, KOS 2 Hikz et L,
ABBUEIZICBWN T, v a Ny X =3 S - R E S
Z IR FRRE DR IALPE LT/ R, R DI ELAEY.
F T —HitED &K, WAEGEK, TiiT 7 — KK OAKRF T —Ki
T bR SN FRREBHED D IZZOWT b bk
HEnenoiz,

C2023

20

P TR
DY

BEUHEENE LB O-ENb v En T 2 =013k
HENTd, I Er Ry X —{ERRO 72N D =12 & OREIC
ML fEFER N R OYGERE 21TV, JFUBHA 0O Yk HfUE FE
Na IR~ DORIE TR Z BT 2 %Mt 217 - 7=,

ZORER, IR Na INIRICIRER D, horer "y Z—N)
M Sz, H L, BRI~ S & —E i LT
77

C2041,
C2031

21

FEERFERE DO Z e EB VA L2856, SR bR
A =T SN ol UKD | BREMEGITIRA S U
DIHHPEG L TORWIGEITIE, 8BS OB O - e
DY) THIUX LRGNNSO B a Ny X —DOiEYRITE U
WZEDHIBA LT, ZhUSx U CTERBEE A L7255, £ 0
ERML bR X —=RNNHESD & LI, FDOEKIC
RS LD IETEYTERED L AN S b v By Z— 345l S
iz,

C2043

22

&k D
wiHRE (L
FYH)

PRI FH 8 % AL ER 3 2 A S AL B W L B SR B SR R K &
W95 [ L RVEGHE ) 28T I8 A L2720, Z OEsom/E
W DA SV TRRGE LTz,

CARYEEHE CTlE 80ppm DRI FEREZ FHVW 5,

EARVEFRRIZ K DU 2 D SR Z A LToRER. e s 4
— IR L7 T R T O & 43 S v, IHELE IR K OBEFIZ
K DENBD LN o T,

C2045
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@ B R DK

B SEREPETOX R D 1 12, Scheduled slaughter (B B /N7 2 —EtE DBt Z L 3%
ANZEE L, MR 2 £ 2 51E) BF T 6Nd, oM, Sl IFE bR 2 04
% LS X3 (Logistic slaughter) 3% 0, Ry Z T 2 GEIX a7 X —(T
KDY Z 6720 2 L NENO R RS TORE TR ST D,
EROERE - BREO O B, ALFERIFELE LT, EE, BEEE, BT V=0 A TLEE,
7 W, 3Na U BRI K DBE N D 505, FRCBFFRORAEN T &R ERE S Tn
Do BEFNRIET 27217 T2 < FRHZR A LBCE TN 2179 2 & T, HEDIR1
FHLOWMELH D,

WERITE R - R AL LR, GELEE (-20°CTHOER) . OMBEVLEE BRI 72 &
FFohTnbd, RKAE (100°C, 8F) TiIf 6.5 log CFU/em2 OI/D 23788 BTz,
WHALFZDONWTIE, T4 AT 2 RIZBWTAH BT Z—FE o & ARIE A TR B 43
HEWVIXRNE BT\, ZOM, 5872 IR E S35 2 & T, BEDNRI S
bl DRELH D,

RSB TRERD Z LI RKoh vea sy 2 —@ @83+ 5, 2720, NigfRETRET
E. R AT —DREF R L LREINT S Z ERER S TWD, ZER VAT (v
7 Els453#Hr (multiple logistic regression) %475 72Mf%8 T, & RDIGYICEET 5 EE R ERR
K& LT (D LHETRIZBNTROICLHS T (ID AlEHEHEORED) 15C &
Dy (1D WigE %O L RIZEARH D IV) WEIGICA D RN Y CH ik E 217
ST &) 4 DDRT A—=ZPRFRFE I T,
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() i

B - INTEREEICHITA AR EZTDOHE

O VAZFMETIND/NRT A—F FONET — & OFEE
U 2 7 Gl IRT A —H T — X FE R B A,
FRFERTAM_Jiam | BHERRIC K AIHYE - (5 YR L C1022,
/NGE B JE DRI S C1043
@ AFHETHE SN H R O
No. A WEE HH
1 [JRHB I e =2—2—F o REUFIE 2006 4E. F &I T 5 B OLEBR 28 | C1022
HEE=HV | A, EEERE) D HE B E TOKBM CRIR A I LT,
N ® il - NFEEMEDORIE & LC, B I (leek-proof) w27 A ER
RAE. BRI e a Ny B — B DO IHY T 5
G =2 ) v INEEND,
® 2008 fFEICH T 5. FEMDH v B r "y 2 —ERIER ST 2002 F~
2006 &g L 54%BiA, FEWMKDO A v w T X —IEFIEH
F X 74%00 (95% (5 FHIX H] 49%~94%)
Q| FE=FY veFre—TIiBIFA A a Ay ¥ — kT 5 PEHEO N AT C1043
7 TR 1990 FARICBRAE, PIICITRIBEE & R BEEEIC I T DA B B
XTI ADBIGED , TOBRBE~OIHANE T oA T —HELHBN
WEOE=FV T EBE LT,
® il - N TOXEE LT, BREGEICER)T O e r g
H—DE=R YT Ao nasysZ—7 ) —ERBEORE., &
S OHFBNED e a Ny X —OERN - EREIRIE T EOB%
NEEND,
® 2002 H~2007 HZNTF TCT vr~—2 Oh v em Ny Z—GrERET
43%~2T7%\ZJ LT,
@ Hrim LB

P - NEEETOXIKRE LT, =2 —Y—TF 2 FTIL, Wbk (leak-proof) al#:d A+
I, BAOD e a Ny Z— BT 58 =2 ) T 4T Tuve (2006 4-~2008
)

Flo, TUrx—27IZBWTh, 1995 FENLHRADD e r Ny 2 —{HROFT=52 Y T HT
bivd & LB, 2000 FELBED e aNy X —7 ) —mHEBAOIRIE, B OGFEWE D >
RN Z—ONGE R - ERIHIE FIEOBRR N T ST\ D,
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(m) I - LDEREICSITANELEFTOHE
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

U A 7 5l

INTA=H T — 2 FE IR B

SR T_AE -
W B

BRSNS L DIG%R - 5% | 2 L (T U A 2soE L T
JEE DA R BARFoEE0REHE) |

C1022,C0143

C1047,C1098

@ AFETHE LA OME

No. Gar

B

Hi i

1 |HEEHE

® — o —U—F REUFIX 2006 4, FEFIZHT 2 RBMOLEEER
AN, AEPEBEREN O I By £ T DA BERE TR A FEf L 72,

® HHE - BAEEYE O & L CIHEE T 0k 21T o 72,

® 2008 FEITRBIT 5. FERIDH v B a7 X —IERIERE X 2002 H~
2006 4 &L R U, 54% 8, FZEHKO T v r Ny X —ERIER
L T4%Y (95%(FHE X [H] 49%~94%)

C1022

2 | HEEHE

@ T LU —JIIBITDLI Y X —ZxT D THHEEO N AT
1990 4RI BHAA, WIMNITREESE & R EEEIC T 2 fEE
XTI ANIEED | ZOBBE~ONANE T A T —HELHBA
WA oOT=FY) T HBIE LT,

® P - MBI CTOXR E LCiE, WEEHFOFEE GHWITHE
DEFIET D E W RO, A——<—F v FOIEEE T HE
R T Ly NEBUTEFECOFRERFORET A R4 Ol
i) o N _F 2 —FEORGEEICETIV T Ly FOEREE
W27 LAY U —2ANEEn5,

® 2002 F£~2007 FFIITCTor~—27 OB ErNy X —EHERET
43%~27%\ZJb L7z,

C1043

3 |HEEHE

® LVERERA~OBEEY FESCH v B r Ny X —3E BT D SR
FAAIZ LD (199546 H~20074F 12 HETT7 A A7 RTEM X
T NITHKE T D 1% A I & WFIE % S,

® SN NITAEFEBERE D BB B P D5 Be P C el STz, THEBRED AT
A& L THEBEEHABEMTbh, 2 TOFEICETHEMEICONTO
N7 by MBS SNHICT L e EThisx b,

® 7 e Ny A —EYYEIX, AT I 10 5 AH 61.5 ATHo
T-DIZR L, ZDH%1E20.5 NEpoiz, B En T 2 —E Lt
1% 2008 4 3 H RS T LIZZ2 <, 20%LLF &> T2,

C1047

4 |[{HEEHE

® BN L ILICRHE S T2 T X DB D . G RO e Ry
H—D Y A7 % e BHICRHN LTz,

® TT/UCLHHEEDRR, 1 BIOBREHIZY 3.32X10  OHEETH
YEONRY H—IERET L ERH LN E T,

Ot fDHrEaNy YY) A7 IS LTy 7 X —L LT,
FRREVE D BEE (r=-0.31) . VT ¥ 2R LN AEDOHRH % [F
CEAfl BicEE V=2t (r=0.14) . TRV OME (r=-0.14)

C1098
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No. 34 ML HH
ENRRE ST, FEETORMPLRFICRB T 28078 EIZE LT
Ricx v o= 2 FEfT 581X, AH D5 WL RTE & 284 2
AN E WA T2 28, Flf R T20E> 2 L OHEEMIC
EREbTHREThD,

@ Fr#lsn LT

THER « BABEECOXIRE LT, =a—Y =TV R, Tuv~—27, T4 AT REno[E#Hx
TEESERWEEHBE M TONL TS, Tr~—7 Tld, A——<—4 v hOHEHIT
HEREo/ S 7 Uy M ES LTEEHARIEO, N ¥ o —FORMEEICET IV —7 Ly b
TERR 722 EMTON TV D, T4 AT 2 R TR, BFEIC S 7 by M EEMG LziEh, HikA
BT LY - T UL EEUTEEFEHE M T T\,

HWANSBHEY T H~DOREFRICL Do va "y X — &G ) A7 Z3Hfi L CTW S HF5E T
X, B NOB AT X — Y ) A7 ICEET SR & LT, ERRETR S HE, YT X%
BHRET 2 RNCADBRN ZE U E2RR EICRE T2 &, FROVOBEESE N E SN TV,
EFZ LT, ERICY v =2 ET LT, EH DT RTE &6 & FRET 20 £ 722K
AT H L, EREFENIIFEEE) 2 EOBEEMICESEZHTHRE LiERSTTW5,
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242 J8094J)LA

(1) MRMED

(a) B TOXRRMEYDES) (BIEME. £R&ME. MEBEHRMES)

O UV RAZFHET NADINT A —F J OBELT — & DIEH

U A 7 G IRT A —H T — A FE LRI B R
. . N1008,N101
FEATAN_AEPENE | A FERHRIC L DTEYSR - TBYRIEDIK | BV b K BBrE )
1 SRy = R FE = ’
jz Hh & [ 7 R FEER] ) N1026
FRER AT N T B | BRI IRIC X D15 YR « 5 YL FE DK . N1001,N103
23 WhF [ 7 R3] 5
SRR _ G - | SAERIRIC X DIEYLER  JHYL IR T DK L 2L
INTE B R [ 7 A58k ]
Bz N
INEGHERIZ X B v A L A RTE R fé)b UMAHZ & S0 N1001
HEERE 2N LI U A L ABITR 2L L
) 3} o N1001,N103
SR _FHER - | BB - HERICK D U A NV ABRER L .
I JLRkL
PRALER FIEEI LI A L ABITER L L
TN LD T A NV ABRER 7L N1008
BFEXT R K DB YR - YR FE DK
. e, L L
W E [ 7 R3]
Q@ KHETHE LN R OME
No. Sar e H
1 |5 @ NHRIE F /- IXENTORYLERKIZEBIT D NoV Ot Attix 7 B |N1001
WZDIE S, “MBEEHWFZE TR, e o 7 AR E R T4
TFLTWAZ ERREINT,
® NoV 7/ AZMEWER SR, A7 LA, PVC, M#RE<CE
ks DFEIE T HATGIEE HEFFT D,
® HEARRINFE LT NoV D kYett: 2 8092 DI A2 15 TH
V. /N Tbhlog ® NoV =I5 Z ENA[EETH D, 63 CLLE
THIENG % = L 1E NoV D RNA L~ L &/ S5 DI 2N TH
55, RNA ORTEAITEBO MBI Z B I N5,
® 131X NoV DiH#HEH & L THZT, NoV % 10mg/mL DM T 30
Sy RLER U 7= B B U - B B R N D b vl o T, E£72.
200-500 ppm DIERIEEIZIEBCA T I 0 RN —CH O R H K
’ﬁ?ﬁf‘%é ERHEENTWD
3 | Ak o K, H, MTEKN, XV— n—T7 T7L—> H+FX% ML |N1008
5/ RUANRIONTE, RMEEZARLYV VAT 0T 7 A0 (2010 4F) NARSATVDA, UAZEF

e 7 /W K DRHIEIIAT 2 b THRn )

IZHOWTERLL 7,
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Z
=]

&
#

B

OHFEMFEIZBIT D E b NoV OAEMICO W TR L7 L B a—
i
K¢TN®WMWE~W85@E?6ﬁ\E%Timﬁ®%@%§
D2 EDIRER I N, NoV idh —2y b MEWES g,
YL ARAF—L RUHELE =, t?:/7®%ﬁifﬁﬁéﬁ
THZ NI, HOWLEAT S T258 O IR - FRIR Z
DI LAT T2 AoV T H, NoV IidAEE 2R LT,
LFATFEZUEH Z LT, W% NoV 23<2 log 4 5,

At

HHXHRD ) 77 AN ADEFRMET T HKIRE DR Z T,

ﬁﬁzmlbtjﬂ’rﬁ 5% 15CTiX 6 MR Tz > TU A L ADIFEN
OO, 26 CTIHER 4 HH#% ETUANADBBmH S, £h
uhi@Méh&#oto@mm@®?4wxﬁﬁm6m%a%
logio NoV genome copies TH V. 6 HEH%IZ TCE 15CTENE
A 4.59 & 4.01 logioNoV IEETH -7z,

N1011

At °

BHHUANALDEFERELHIEICET S EFSA I2L5 1L
AN—hF (2012)

NoV i 4COAT v LA LT 8 FE 7= 200CTid 4 AT TE,
AR CHLHCAMAEGFTE D LW IHIHERD D,

NoV % FH = 70 2 O ikl Tl b 48 FFH 21X 95% D Kl
O NFRD HT=DIZ% L, NoV iE 7% D L bhze
Mol

N1026

At °

FTARY — L2 haXY — 28T 5 NoV Db 3%, 4C, 10C,
21 COKIRE T T L7z,

A NADAEFRIIERESEE R~ N 7 AOEBESZ T, UA
VAL PBS Tieb/ha<, RNWTTAXRY — X b —
DNEIZ o, PBS TIHRBEIZE DO LT VA LV ADOREIT—ETH
STEDIZFRF L, FANY =L X haXY—TiE, BTOTA /LA
BWTACTROARLIRED LS L E O TRV L,
FARY —DFHFNA FaRXY —L 0 E0WAREEZ R LT,

N1034

AR o

t F NoV GL.4 &t F NoV GIL4, MNV-1(Z2W\W<C, #7322 8HE
YEORe BA & B AN xS 2 AR % A,

MNV-1 OEGAf ORIE D HIRGE 2 RelIZB W TR TR B A
& 4 FFEY 3 FEE OB A CRGYRME A R L7223, Vertimee Tl3Z
LW %R L7c, PCR OJIERE~HE M NoV GI.4 & E |
NoV GIL.4 (3% < OS5 A L Bh BHICLREM.Z R Lz,

N1035

@ B R DK

KT, /oA /VAIL 60~728 BTFET 5, WAKIRED 155COSGA.

6 WM 7=> T

HXHIZ ) B T AVAPIFIET D OIT%E L, EKIEED 25°CTiE, 4 BUBSIZRE S n e

DOHENH - T,

B TA AT, AT VA RIZ4CT8EM., 20CT 4 W\EAKT D, T OM, MHEWES K
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BIRCAR Ve =, BT v 7 HOREICBNTH EHIMAEET 5,

o THMHEZEHAWEHETIE, 7T BHEOE LM CIEAEPIC ) B A VAPREF L TND Z L3
HINTND, Fio, IO LRERCIX, b 48 FEH T 95% D KIGHE 238 L7 dizxf L,
J a7 ANVAZ T% L LiehoTz,

o B3CUULETIENT 52 LT/ AL ADRNA L LRI 5703, 8D ORI XIRE2
BERNCIKET D, £70. HBIZ/ 0 A L ZADOWHER L LTEL,

o ATFATTZEWH) Z LT, @F /avA /AN 2log UL AT 5,
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(b)

BE (ZHEB) 12852 MEYDFL
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

2 7 5l INT A= T — 2 FE R BN
Y7y i‘E“‘ Yuse 1 ‘I.J_i I\ e fifes
;E?&@*4<& CAN S N1071
TR AP _AEPEVE | T K AL BR G B 5F oD Bt K 175 Gy N1017,N1022,
HY
fgy =S N1063,N1071
N1012,N1031
ﬁ N N th‘:’_{@ b b
FEHE T F{5YER « IGYLRIE by (HEREDOL) N1032,N2027

@ AFETHE LN OME

No.

¥

B

i

1

G (
i) | 15 Yk
g (%)

® /KK & DOTEKYEAK, EANBRIHFEE A Hi L 7215 KK, K&
WD KIZE DI XD 7 v T A ) AGY L RIBEGYD L)L
Z A,

® IXIIEAINDMEN LV, FARUEIS O S 53 005 DR

BELZIGN U T, 2OERIT, KIBE LIV S/ 2 U A L ZAD M

BN THY, 7Y I rE %18 LT 0.33 logio LAE{L L7

o7z (P=0.000.)

W OFHOEBELEZ T DAY TOAXIZER IND K

B LU, $ﬁﬁi@%ﬁﬁﬁ@ioﬁ otz (P=0.047)

—F . WIOTRET ) 12 A )V ATEYRTITEE L e o T,

N1012

ﬁ? (¥
G

&@r

EZ (7‘JﬂE)

AR
LSBT ENT% ﬂn‘?{ﬁﬂ%WZtT%@fiﬁm DAL
AR ONFRNA XY T U 47 7 — GA OBRENEE /K7L

I REFE K BOKR D Z S 2B FND ) v oA LA GIT &k
Yt FRNA X7 7 U A7 7 —¥ GA OREIL, BHEFIRELLT
NH. /AL ATIX 3,150 genome copies/100 g, FRNA /X7

F U 47 7 — ik 1,050 PFU /100g £ TOWER & - 7=,

N1017

o

el (ifg

¥

=

AR, FARERIZ 1T D U A VA DE, BHIEOMESE
HEEGFOML - HEDO L E 2 —

B UANAZE LTI TFRFICBLZ 1062 —/1RREDY A L
ATHRINTWD EOFRERDH S, FERATRINCIE 103-104 =2 &
—/, FATEEICIZZ D 100~1,000 fFH D7 A VAR SN T
WhHETHISATWD,

FEHSE DR TIE, BEEMED 30% T GL M S50y, —fik
BN/ v AV AIEREZE L TWDE hOFEFBMNLIZ/ 0oL
Z GII OB 95% % 5D 5, Z OEMEED GIT ORYLKIX
E B E MDD HOEEEZ LTS,

BT

N1022
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3 ¥

e

i

GG (AT
A) . {59
=

A A4 (mussel) [TBITDHTANVAJFEYHREL LT E.coli £7-1%
TT ) UOANAEHND I LR TE D ERGLE
80 T 12T (25%) WTT S TANA 1T
NV (1.25%) 28/ a A /LA (genogroupI) . 2> 7L (2.5%)
25 AT 7 A v A G,

Mot U CTEFMEZRT A LR LA - ORIIZIE4<
B 2o Tey A A FOIRFMET A NV AOIEE L LT, KK
ETT ) IANAERND Z LIFHERAR N,

N1023

=SS
R (B

RV NHNVERBICB TS FOBEREETANVZ (/JryA L
Z (NoV) . ABUFSR 7 A L2 (HAV) f O Fr A L% (EV) )
DO ZEIT> 72, 2008 4 3 H~2009 40 2 AZhF T, #9 2,000
OHBDFRIL NNV OFEEBE S LXK LTz 10 2T DO&EGHY;
(49 Ny F) LIRS

69% DNy FTCIFHHDO TANAD I Bb7al Ly 1FEO 7 AL
AMNTEYL LTV, 7Y TIE NoV/HAV T 6%. NoV/EV &
EV/HAV (X 8% T -7z, EBIDOIHEYETIE NoV, EV, HAV ®
JIEIZ 37%. 35%. 33%7=~7-, ©TC® NoV Bty 7 /v G4
RIS S 7z, E.coli (2 X D159 5D TR - 7oy FTH
A L AEGLTERD BTz,

N1031

R Nt e

Iz

2 FEIHD 1 F A [ CilgK & 71
Bl R 23 L7,

A X ) xJi% (crassostrea ariakensis)
virginica (n=52) % 5 fEHD 7 A /L AR
FHOMM 7 RIT 24 Wi 288 S ¥ 7,

C. ariakensis >~ A/ a7 A /L A-1 (MNV-1) , B h/mrvA
LA (NoV) A BUFSR 7 A v A (HAV) & te4 v XX, C. virginica
IZH AR THEIZHE D2 > 7= (MNV-1 OR=5.05, P=0.03; NoV
OR=6.97, P=0.01; HAV OR=7.04, P<0.001) .

BEWHao., AWER. WY

(n=52) M O\ crassostrea
2 MRS, 2

N1032

AR

7% U EREDONA T FTMNBFETEIHIINTND ¥ LRIl
ICHW BTV D KIZI T 2 #ETG YRR A B O NoV GI,GIT
ZHIE U, 15U A A NoV D5l COFRRERE LT\ 5
MR L7,
71 XA BT B FAFVEYFEM A O B IS B 72 BN A LI
D HRD T2, NoV 13 B sl 7 F %71 (2013 4 6 H)
DB S, KPP 7 BN TIE NoV GI & GII & 6 Ii2Hk
HENRD T, BHIES 7% D NoV 154 Tl T & 5i5YE
AT o T,

N1141
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No. e e i

FEGLJR (V| @ TG OPEAK, ZURAEEAK, K OV AKRALERYEH S A 7T BEIC | N1063
1) Bl SN0V 7Y v 7% 13 #7720 #8170, NoV
BT (GD) KONEG R (GID) %2 U 7 v %A - RT-qPCR
Z HWToHT,

® AAFFEIZL D, 201042 AT A /V7 > RIZBIT 28K H NoV GII
R L NoV JEYYED B — 27 BEIFFHICH D Z &R STz,
NoV GIL.4 Z 84 2010 X, HEKEIFOH T LTRSS, Y4
KD NoV 77 N7 LA 7 T SV BT 5 72,

BEYR (M| @ ) a7 A NV ADIGYEZRET 572, 2008 £ 11 H~2004 40 [N1071

%) 2 HETEAK, HKREDK, @mARNDEIIAK, FEED T X35EY;
DKIZKF LT, vA VA Zfit#%, RT-PCRIEZ W/ ny AL
ADKHEIT > T2,

® B TRENT OFER, KBRS/ a4 VAL XD
S/ e A VAR TP LB R THLZ &N
BOLN, SHICFEIL N — IR E OFEM SRR S/ =
TANVADBLGTHLEENT,

10 | /5% (O | @ =FEIRIZHIT 5 2007 4E 6 H ~2008 £ 3 H OFFE 7 X O HIGRD | N2027

*) HYRIT, 10.2% Th o7,

@ B R D EK)

TARHFIZIE v UANVAREBLE 106 28 —/L F{ETH L 5L, /1A L RAEGETRTT
BRI, FEPRATIRFICEE R, 100~1,000 5D 7 A VAR FARHFIZHEH SN TV D & FHIE T
W5,

A XY ZAOFETIT, IXITEA INDE D L~UL I KLBLG D & D1 1102 5 O BRI
JECU TR L, ZOBADRIIKRGELY &/ 2 A VADTTRESLHTH -T2,

WL DMMDBFZEIZIB W T, RIGESFOFEGYIEEMAEM L ) 0 U A )V ZADIHG L~ LTI
RN EDFRERPRINT WD, £, BFOFEICL T, /B UANVAFRENED S
L DOFEBFERN RSN TVD,

TANT Y RORAEICLY, TAFDO/ a oA A GILEBEL O E hD /) v 7 A )L ARYEEL
DOE—7 MRIHNCE Z 2 Z &, R TFTAREOI NI, 2 AV ARYEEOT ¥
RN LA 7 TRIBENTEERTHD Z ERbhotz, BARICEBWTY, fJIKkE XN LMH
Mz /v A VA GO THEULEBIE TR TH L Z &, EEEEOEFEL LRI SN
72/ B UANADBEFHLEENTND LEDORENDH D,

ZHIRICEBIT S 2007 4= 6 H~2008 4= 3 H OFHEA F OFAGAROIE G 10.2%,
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(2) MREH
(c) HREHE (ZKR) OFHRE

O UV AZFHET NDINT A —F K OWLET — & OB

Y 2 2 3 T Ak F— 5 JE R Hism R
SRR _om - | N R
f;@‘”‘ WA T % OO Y Gt —
/INTE B
@ AFETH LM OMSE
OFeAl FU R I
5| 55
FOW 1)
boa (Eecmn| pam | COM
>~ RH
Rk 174 424, 680 203, 352 218, 896 2,432
18 422, 394 212, 094 208, 182 2,118
19 454,013 247,516 204, 474 2,023
20 417, 290 225, 607 190, 344 1, 339
21 468, 100 256, 695 210, 188 1,216
22 420, 732 219, 649 200, 298 784
23 284, 929 118, 425 165, 910 594
24 345,913 184, 287 161, 116 511
25 332, 440 167, 844 164, 139 457
26 368, 714 184, 588 183, 685 440
27 413,028 248,209 164,380 439

) BHOKFES [FRE 27 i - HTEEERER
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(d) HRBROELEE (KE2) . FAEAZE (NBOEE)
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

. REIZEITHEREERL

U 2 7 B INT A—H T A FE R BRI A
L by (RESE - YT
FREISNE - I MBI AR AEE L) 2L
=L S SHEH . —
Egig—"ﬁ SRR A5 L b1 ) 7 | RIS - 01 e |
P AR D R R
R A7 S B R R 7 LR R WEtT—#
@ AKRETH LN RO
O 1 24720 fn B BIFER S AR L g A S E (T AL EOHESEY)
ERL255 (20134) ~274 (2015%5) Fiy
NE (E\) nE (E\) 25 HBJZEFH 866 *Hﬁﬁfﬁ 421
“““““ R 26 A 846 |f L7 416
0 4FE 929| 4 493 27 EWU%FH 812Xz FiiT 406
28 Rk 810 |¥harfi 403
1 IR 3, b58|/n ST 1,703 29 T 796 | BT 399
2 e 1, 642|EtA T 1,344 b B
3 %gm ! 190 ,I%lﬁﬁ 080 30 Ei&ri 768 u&ﬁi 397
4 g 1, 332 |4 941| 31 K 762\ K 394
5 b T 1, 330| & By 368 32 &R 755 |FkH i 389
6 LT | o50|HE 795 33 LT 750 | AL T 388
7 Bk 1, 157 | Lt 730| 34 THSET 733| ST 385
8 ikt 1 131| e 686 35 @ e 733|tE BT 373
9 R 17 099|fili& 677 36 {E%’f 713 j‘%f 370
10 Z5EL il 1, 086|Z B gig| 37 WA 694Nl 362
’ 38 LT 676[ 1L 348
1 S 1, 086 | &l i 647 39 HkETT 653 T2 345
12 HURER XS 1, 086|122 i 567 40 FAVLTT 633 |4& fifl 7 340
13 4@ 1, 040| BT 563 I P
14 Fnag L 1, 035 KB 518 3; EET gég 5:?5'1+ 2?(8)
15 il L, 026 il ol 43 Zim% 583 iﬁg‘%m 306
16 JeJui i 1, 0194 H R 500 44 phpmT 566 %J}E 205
17 it 99 1| SRLALHS P 497 45 Koyl 53| A i 301
:g %2% gig Tﬁﬁr?ﬁj j?g 46 fEATH 536 |fATT it 296
m W 47 tEHFT 534|f@ 290
20 FLMRE 942 |fieTh 456 48 7;-2)5Fﬁ 526 ‘,g%ufﬁ 285
21 el i 939 |l i aq1| 49 BRI 380 VLR T 234
22 )l 929| B #Fiti a3g| S0 BEMLE 378\l 197
23 KW 918 | i 431 51 F et 350|071 181
24 X EHT 877| &R 424 52 AL 206 | IR i 132

) g T
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) 72— FFz— B LI-EEBRETONEBEREDWMEYETLERE - FLLANL
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

I/ i INT A —H T — A FE R HTHLHN R,
Tox LB TRLIC BT B A5
%f’ 2 T o 2L L
15 G
) W TRICBIT AT AL AR
%ﬁﬂﬁjmﬁ%ig Flebu sy R L N1011
Bkl: — —
: S EED TRRICH T 5 5558
N 7L 7L
15 G
Ny JINTOARZEIGYR L L
N1060,
N2002,N2004,
SRR _am - | TIRAE T S DiE YR HY N2007,N2008,
IINTE B N2010,N2013,
N2014,N2019
HARAE D S D5 H 2L
o WELS B A LT AR E
BT - _Q ERENLERZRER |, | N1016
AR EL N
TR FIE I LT A Rl e 7L N1016

@ APAETH LR OB
7 — RF = — &l U A BB T OGN EOMAEYIGYSERE - G0~ VIZB L THE B
TR R OMEL, AREEFED 221 (2) 238,

No. ks B i

1 | BYR AT | @ AREREMUHEO—RIRTFIRICK T 5, / v U A )V ZADAREHEFEYF|IN1016
it (w7 A/ AA (MNV-1) #2GH)

® It 2 UNRLENE, V¥ X &Y 58 BT DM DB YL
L. FERESEMEIC L 2R FRENE,

® G NTHEN D FAD U ANV ADBYE (24% or 1.4-log
transfer %) (X, (59N T DIEO~DOBYE (0.6% or-0.2
-log transfer %) XV b@mroTc, LE A EU)HEETIE, GRS
NIZERRBE T A 76 L EAS~OBYRTENEN 26% £z
I 1.4-log transfer %, ~100% F7= 2.0-log transfer % & i=0»
ST, KERHIIFR STz &2 A0 B iEER B~ OB B I3 K0 >
foo Flo, VX RALFOMTEI 2V A4 NV AOBENRICHEZILA
57, Wb 2.1% F£72 0.3-log transfer %. 1.2% F7=
0.06-log transfer % &K~ 7z,

® FHRWIZEVIEGFT DU A NAEITA L7203, FOBEWTTDEN
LT, FOOBHENDZ VA NV ADERGFREICHERZITRD S
R D> T,

SRS
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No k| iR HH
2 | X5 |@ dETIESNT X Z2ECRICBIT28FEFE Y A LV ADIHYE|N1060
Yuag AL, FHIOEVIC X DVEYR O OMIRIC X D155 L~ L
Z 5T
® RT-qPCR O#EF, > 7 vHd NoV GII, NoV GI & O HAV O
HRIT 7 vzt 21.7%. 5.9% K& T, 0.7% Téd - 72, NoV
GII O HRIIMOFEIZ X THEIZE 2 > 72 (P<0.05) . FHiD
Z51% NoV GIT 1B W T, EiE 18.6%. &% 25.0% TH Y, NoV GI
IZBWTTEIZBNT 6.8%, ZITBWTIE56% THhoTo,
3 | R 75| e 2FH 11 BIAAIZEIT 5 2013~2015 F=DO ik O INEGHELH 5 2 | N2002
AR BYRRIT, T GI 41% - GII 82%. GI 32% + GII 65%. GI
41% « GII 78% ToH > 7=, 2013~2015 FDOHIKDERH 1 % D5
YRt =2 GI 22% « GIT 41%. GI 18% + GII 11%. GI 15% -+
GII 57% CTh -7z,
5 | MR 75| @ HEHRENICEIT 5 2013~2015 4D il O MMEGHFLH & % D543 | N2004
Yuag 1%, 50%. 0%. 5% CTho7-, HHRENIZEIT S 2013~2015 4
DOHIROAERH I X OHEYHEIE, 100%, 0%, 100% Th -7,
6 | D 75| @ FIIRNIZE TS 2011 4F 11 A ~2015 4E 3 H OO A 5 Di5Y: | N2007
RS HL 286% Th o,
7T TR 75| @ FIEEICEKIT S 2013~2015 FEDOHIKOMEAGHELH & & D5 | N2008
AR X, TNENGI0% - GIT 17%., GI 0% - GII 78%., GI 0% + GII
25% CTdh o7z, 2013~2015 FEDTHHRD AR B FDIHERFIL,
NEIGI0% * GIL0%. GI0% + GII 33%. GI0% + GII 0% CT&
277,
8 | MR 75| @ REKiiizF:iF % 2013 4 2 A .2013 4 12 A KT 2014 4 2 A ,2014|N2010
AR F12 A~20154F1 A K2 A O IR OINEGHELH 77 % D15 Y31,
ZNZEH 100%, 100%., 50% CTdh->71=, KIKHZBIT 5 2013 4 2
H. 2013 4 12 A X1V 2014 4F 2 H, 2014 412 H~20154 1 H
KOY2 AOHIROAERR T X O YRIL, EZi 0%, 10%. 18%
ThoT-,
9 | 75| e FwEIENICEBIT D 2013~2015 4D Hiflk OANEGHEE I & & 75943 | N2013
Yuag X, TNEH 100%. 100%. 100% T&H~-7=, 2013~2015 FFEDTH
WROARE A7 X DIEYERIL, 22 75%. 25%., 100% Th -7z,
10 [T 95 | @ REARIEZNIZESIT D 2014 4F 2 H., 2014 4 11 H., 2015 4 2 A OH1|N2014
AR BGHEL 7 & 0GR, EERL 100%., 0%, 67% Th oz,
REARIRNIZEIT D 2014 45 2 A.,2015 45 2 A DR B F Oi5Y«H
L. ENZEN 0%, 16.7% Th -7,
11 | MR 7 %75 | @ BRI ENFB TG0 HUNE, £ XM TS OMMEIZES 7SI IN2019
Gugp L7cah =, AR X RE, 57X A% 6 5 B OIHYLERIT,

0~30% CTHERE L CTED., 8 H. 9 AN 0% THo7=M., TOHAM
WL 12 A OJEGEP RS &> T2,
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@ B R DK

[iim - /N ERpE]

2013~2015 A=\ 2 [E TR S AV INEAGRERLH 7 % D5 G313 41%~82% ., AR 1 % D5 Y

T 11~57%THY, GI LV b GIL OFHE,

2013~2015 I ARIE Tl S AV MEGRERH 7 % DIGY31% 0~T5%., AR % DI5Y

1% 0~100%,

2011 4F 11 H~2015 4F 3 HIZEHIR Tk S 40720 % 075 E1T 28.6%,

2013~2015 FITHI I Tl AV MEGRERH 7 % DIG Y2 31% 0~78%., AR DI5Y

FIL0~33%. GIL LV b GIL OFNEL,

201342 A, 2013412 A, 201442 H, 2014 4 12 H~20154 1 A L' 2 A O KB
THIR S TW T IEAGHEL A 7 & DVEYLRIT 50~100%., ER D & OIEYRIL 0~18% Th

ST,

2013~2015 248 [ b TR S A7 MERGRER FH 77 % DG Y1 100%., BRI Di5YesR

1% 25~100% CTdH - 7=,

201442 A, 2014 /- 11 A, 2015 4F 2 A ZREARE Tk S AL/ MEGFHERH 7 % D15 YL31% 0

~100%., ERMAIFOHRERIT 0%, 16.7% Th o7,

B B 350 B 6 il B D542 31% 0~30%., 12 H DIGYEENEH &,

<A B TAVAIER S IRE O D FAOBYLRIL 24%, (BRENTZTNLIEO~D

BT 0.6%, BRI NIZE2M - BT HhH5H LE A~OBRERIIZNEN 25%, ~100% T

HoT,
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(3) X (E W)
(f) B b~ADFE EK. BARERB. FEXR, EREGHE. R2UHER. B=REER)
O UV AZFHET NDINT A —F K OWLET — & OB

U R 7 S INT A—H T — & e R HTRLN R

R T | e fiﬁﬁ@ﬁ(kkb@%Tw5)Ki@ L

% i e 1 5 Sl

O P fiﬁﬁ@ﬁ(kkb@%Tw5)Ki@ N1021
EH AT

NP — R k| RO B HY N1026

%t BE # R | ER ORI HY N1026

i) B TRBIEESE | 2L N1026

@ AWETHLNEHROME GHIIDEY 2R

No. Bar | G HH i
1 |HERIGE| e EOREDXRN ) a4V AERENTWS &b MIEEER|N1021
% EHIEEITOEEET LD, T N T LA 7 &5 &R Lzl
W ik & FEFIDS— b A STV W FRIETO RNA
LAV D R AT o T2,

@ T NTLATIZHEL TCWRWS T ARED ) vy A L ARG
R 71.6%. 7V M7 LA 7B L TW Y 7 ARET 91.7%
Zolz, FH RNA LULE, 70U M7 LA 7 IERERET 682
copies/g THHTDIZX L, 7TV N7 LA 7Y 7V RETlE
2,148 copies/g L A EIZEmN > 7= (p=0.0035) ,

® ) u U AN ADFETITAR <, RNA 15 Y& LJEIR O FIE

(outbreak) 158 < fHEI L 7=, RNA L /L7238 100 copies/g & iz
HETTURNTUA 7 g R AN EN D LRI E N,

2 |JER R e BT EY A NI BEFERAELHIEIZEAT 2 EFSA 12X 5 1L |N1026

M. B A—F (2012)

O NoVIiZH VT TANARED ) a7 A )L AITJE L &R0 T 4 Fr i
& BIERZ T, NoV 1348 COERE TRIET 528, Fricshy+
Eb TREBEDEW,

® L bHE MDD EEEYRE TH LN, BAKEN LT
B b 495, EFSA/ECDC (2L D FEEDICLD &, EBRITK
RAFFESNTZBPEFRIT 17T% L, FORT/ oy LA L
HESINTZHDITLVIREEIND,

® BRI I E 12 REf~72 RefH]C, SERIT 1~3 A<, #|ES
NG HIITZBEO A NVANE TN D,

@ HHLE L DB

o JuUANAOFEETII/A L, RNA B LIEROFRIE (outbreak) 17 < AHEI L 72, RNA
UL 100 copies/lg 25T U M7 LA 7 5| EE T RFEMENE WD EBRIB S

209




7~
NoV (32 TOEME TRIET D8, FHIHOF &b TRARNE D,
PRI I3am s 12 BRI ~72 B <. SERIT 1~3 B,
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(9) E#ER (RPEFHH (BER

. FEERMNEERE. XTER

O VAZFMETIND/NRT A—F FONET — & OFEE
U R 7 3 INT A—H T2 Fe SR BBl AL
SRR R 2K HETE 7] 7L
PN SRR TR R E 5K HETE W] ﬁi;;i2
IRBEERTD | e (s meomusia)) 4
N1030
Q@ APETHELN-AROME GEMIIEL M)
No. Oy ¥ Wiz HH i
1 |J&YJR, &Y | @ RT-PCRIZE > T/ v A N ADRENHRSN-EMFEAE (77 | N1006
R N7LA7) ZELLRICHTDHVATYT 47 « LEa—
@40 DT T RTULAVZHEL 18 DY —_4( T U AFAE LR E L
776
® BNHRDBRYLT /) T A NAT T R T LA 7 HED IS T%% 5
OTWe, —FH, =AM T UAFEICLDE, TV NT LA T D
HED 0.7T% N EIMHERBYUEL L THESITREY ., ADD A~
DACEEDRIRKE D b DIE 28.5%., &V D 70.8%IF AR H 5 W IEE &
INTWEoT,
2 YR, Y | @ BB COME S T A LA OW T OBIED I R0, FFkA |N1024
PR FH72H2E « BHRRIC W THERL L7 U B = — 3,
® /U ANAFBEFERREPHER L 0o THY, KREEZRAE
RLEREOEMRBELF ISR T, Z< D/ vy A LR e ARFR
DOFATIRRIL., BIEEB O TN L EMA~DOIRA, TS 7
E—E R WERE TOREEDFENLDERTH L, £72. 15
Yook Ot RS T OUNHERT & 72 13U R O Bl C O R ERH
DTN DEGLNHE STV D
3 | RYLR ® X ~D/ayANNAIEY L ZHUCEET S B N OEFE~D Y A IN1030

7 % KRRk,

® fFEIZBMLT-37T DLV ANT T, HEUHELAET D 109 AEETe
33 thO BT HEEHEMIENSEE Lz, BTFHEOFRKNE 2D D%
AT AR %%%ﬁkﬁﬁﬁ®w%®%@4imwm%%rb
Too BIGHNZHIIERBERIGD S b, & bEVWVIERBEEE
4.23% Th V| ZOEMGZ RN D & FLHMEEE iom%&&

ST,
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O/ oA NA kbR FENK

FR 214 224 234 245 254 264 274
W R B | R4 | B4 | RE | B | s | B4 | R4 | B8 | 4L | B4 | s | 24 | R4
Bl Ew | # | = [ %o R | %R | [ Emw | | R
#“ E-4 1,048 100( 1,254 100 | 1,062 100 | 1,100 100 931 100 976 100 | 1,202 100
4L R (8B OB 290 28 403 32 302 28 432 39 351 37.7 301 30.8 485 40.3
894 R 288 27 399 32 296 28 416 38 328 | 35.2 293 | 30.0 481 | 40.0
ZFD/DIAILR 2 0 4 0 6 1 16 1 23 2.5 8 0.8 4 0.3
) B EE TR EsEh
ORPmHH: - BEE - EFE (2015 4)
JA4ILR
JAa9AILR
E Y B2 EE
iy 481 14876/
BaNsE fioy:d 71 1170|-
faNeE B 68 1081|-
BN A< - - -
faNEE ZDfth 3 89|-
BNEMT & by - - -
BNEMT & fRARYES |- - -
BNEMT & ZDith - - -
RERUVZOMI G - - -
INERVZDIMT G - - -
HEBERUZDMT & - - -
BRERUVZOMIH 1 38|-
HERUVZOMI G b 2 41|-
HERUVZOMI G 25 - - -
HERVUZOMI R =N - - -
HBERUVZOMI G Z Dt 2 41)-
¥4 4 147|-
EEFERR 35 1227|-
ZDih B 333 11358/~
ZDih BREE 8 659|-
Z Dt BEHTE 325 10699|-
TBR 35 895|-

i) BT EE TR A

@ TR R DK

o BEHROBEYL, J RUANAT T N T LA ZHREDI L T%E DTN\, £, —x
A TUVAREICLELDE, TURT LA 700D 0.7% 08B HEREYE L L THEINTE
0. ADDBASDBIENFRRO G DM 28.5% % d5 T iz,

* LANITUTORPHEDRKRTH DN XTI MER, MEFE L FEHO B X ORI
WAHB A R LT,
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(h) HRE (AHHE) RUZDEE
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

YT RE— AR )
NP— Rk s N
N 5 L
iR | © e

@ AFETHE LN OME
AFHEOHIPTIX, Friclcl/onimAizenro7o,
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(i) BZHEAICET 1EHR (Fiv. HRHRE)
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

) = B K5 A AR )
AR N e S N1004
E‘_,Zﬁ‘i ’
e | e R HY N1005

@ AFMETHOLNZMROME GEID&EE S )

No. Gar|

B

i

1 (st

Ot /AN ADBEYT, HHFEH EITEERICEL . FIT5
LA T 65 WLl EDOFEREN THNA U A7 THDHZ ERHLNTR
STz, FETAFEMMN 5L V< DITE, SHITIEF65HE Y E<
RHIFEETHEZTOHMNELS D 2 ENHEINTND,

® T fth, Fr1THE . BEKR EOEMAER I/ V—7 | REAREEITRm
IR Z I L TOHEM TG Y 27 BREn, £, UA LA
BREICEGT 28 E L TTEMIRWE, BREAREENSRZT 6N
5o

N1004

2 AR

® AL AIIE ERFEMENE < . NBIGREYYE & L TR A
IRTRELT D725 TV, EHIT, B b~d BIRERGLZ BN T,
J B TANADSEERMEITR/NRETH D Z EPRBINTND,

® TIfE, BYEMIC v v A L AT L= R IR FIREEDOE A, KDY
B CHRBIFADMAD, 7 0 v A )V ADH LW SRR DS T
ThHdHEEBEZLNTVD, RERLIE, ZhHDALE, VAR
DERE FERITIMA DI BTN, VANV ZAOEEFERET S
W0 BEOFHWVEIEEZ B L TNLH7-HTH D,

N1005

@ B R DK

e bR/ uUANADREYE, T E L EITEmMICE L, FRT 5 LT 65 MLl EOFlmE
M3 NA VA7, ZOM, FITH, ERR EOERAE I V—7 o ReE - 13 o]
A2 B L TOLHERITREY Y 27 3@,

o BMERYIC /) v U A L AT LT B IR FIRIEDE A . K OVE i CRERFOEAL, s r
A IWVADFH LWERROFR AL Th D LB HNTWVD,
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(4) VRUEREXEK - VAV EEEE
() EERBEICE TR EZTDODHER
O UV AZFHET NDINT A —F K OWLET — & OB

U 2 7 F¥Afh INTG RA—H T — X R s A
N1001,N1041,
. e BFEXT R K DG Y - JHY R N1043,N1074
AT 4 PE o R,
R L I DY N1082,N3009,
N3010,N3011

@ AFETHLNMROME GEIPeE SR

No. 535 22 HH
1 |FEHR (| @ mITEAKIEEIE NoV ORYMEZ 32 DI R 72 55T d |[N1001
HPTEAL] V. B/ T5 log @ NoV b &85 Z ENAEETH D, 63°CLL
FUVE) FTMENT S Z L1 NoV @ RNA L~UL A &8 2 DI 20 R
To 57, RNA ORNE LTI E-CHIERF I B S D,
® 13T NoV DiH#EH & L THT.NoV % 10mg/mL DT 30
OYRLER U 7= R L - R IR R S o 1o, £
200 - 500ppm DOHFFRIFIRITERLA T v, N —B RO FK
BEICADTHD Z A Sz, RilliERRE, & FeXog v
N8 Afli7T v e=0 MG, = FX AT V2 — VEHEEDOEE
FIRNE I KA NoV OFE H1EE L THRMENE ST
5o
2 | FKALEEZ | @ 3 Dprd FARERIGIZ I T L Hkl L 2Rk UV L OMEE UV 23— [N1041
LU A4 WLETKFDONoVERFRNANY 7 U 47 7 — V& RiHb S
PSS BIENBANZ DWW THRAE LT,
® 5 Kk UV & 6.9J/cm2 (6,900 md/em2) TR L7-34 . FRNA
T VAT 7 — VT T 2.41og FrESILT2, FRNA N2 7 U A
77— NoV O 8= ThH D LIE LA, 2 OfEHE)
S5 L~ULd UV ALEEIZ LY NoV ZRETE D afREMEN R S
776
3 | FAKALER | | @ BTG URYE (MBR) M OMEAREEMETG IR (CAS) 7'm & X |N1043
LB T4 IZBITA A N 8 UA LA BB TA LA/ RZ T T TAI)LAD
AR bRENFEE VAT T 4 v b Ea—Ta Fa Lk ORRAZT T
VAT ua—FIc L EH,
® MBRIZBITH /u A /L AGIL & Ta AL AOERE
(LR) X, £ 3.35 (95%E#IXH : 2.39, 4.30) | 2.71 (95%
{EHEXR] : 1.52, 3.89) 72~o7=, CAS IZBIIFHuHTA LA, J
A NAGLEONGI @ LR 1% 0.87 (95% 15 48X [#]:0.20, 1.53) .
1.48 (95%EHEX[H : 0.96, 2.00) K& 1.35 (95%(5HEX[H] : 0.52,
2.18) 72o7=,
4 | FAKRMAEIZ| @ JEMEIETE (modified Ludzack-Ettinger (MLE) ) KOV UV #%E L |N1074
X240 BRICONWT, FA—DWBEN LR Sd FARFOE h 2 a oA
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=
i

e

AbRE

AN O E.coli DFRENF % LG LT,

Ot/ A NLAKN E.coli ZFNEI 2.9 logo, 5.2 logio THLEE
ZRAMG L7z, UV BRETRRICEIVIZEAED E.coli WA LT,
MLE (388 v oA L Rk L TR R Z B LT\, /B
T A NVADRRE L UV &I IEOFBIN A Bz,

TKALER I
LHUA N
AfgrE

® 7T U ADEMSE D FARPIZBITS /v A LA (GLGI) % &
BL, e RIEFE (RN— oy 735 JEKREE(bh, RS TR
PEVGIR., I oot « KPR A A ) 77 2 —) IZX D0 A L
A REITHOVWTEE L7,

® it L 161 (BEAK 81, HEK 79) ZARA L7-#ER. WAK
Yo T ND 88%., HEAKY L T ID 14%0>6 GI O GII 23 &
niz,

® i AKH D GLIRIE I A TH Y . 4 AT TORAIZE N T, GI
BEEOY—271F GIL BEEOE—2 % LR T\ (FRER
1x109, 6x107 %7/ L=z —/) , HKFoRKREEIL, G, GL %
FLZEIL 6Xx106, 3x106 4 ) Lot —/l Th o=, UL EDOFEENS
4 IFTO FAGELEE Y 2T MZ X - T, /8 U A )V ATBYA R &N
TR ENTWD Z &R s,

N1082

EEZY T
IRiE. #Hb

® T ANT Ly RTIR, ZHBEAFEEIZ, “HEDOEETY 7 ZFFE
THZE, MR ZRET A2 L, ZEE / m AL
ADWIRWHERKD AN T2 v 7 [IRESE, REZ BT b &
52 EEHEREL TV D,

@ X I ANTHbEIND &, /a U A NVANERT D Z LR
ShTWb,

N3009

N3011

@ B R D EK)

o TAKMERTREIZXY, Kb/ v VANRBRESND, FRZ,

ST/ TANVANREEINDZ EDRREBIN TV,
o TANLTLURTIE., MEE 0 A L ADWRNHEKNBAST-Z 7 ICiRiESE, BEY
FTTEILESED L 2HERL TV 5,

B L-ULo UV BEHLEIC &
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(k) MMITNEBEREIZHITEAEEZTDHRE
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

U A7 i i INTA—=H 7 — 2 F IR B

ST kB IEYLER . JE YLy
AN T iﬁgf;i5£*4 R HY N1007,N1020
W5

@ AFMETHOLNZMROME GEID&EE S )

No. J3 ¥ B i

1 | FRKEEE e Fik AL (HPP) IXRMICHIT D VA N ATERAEZEIT 5 A% | N1007
RN TH D, RO, B E X EENE & R L7 IREE
T, UA IV ADREA AR S D RER /ST A—F EZH ST
HZEEHBE LT,

® HPP (3 —fXAYICHIEE OAMfusE, BERE, EE%%1X 200~700MPa T
AEET D EEbh, <Dz Xa—7 %2R L THRNEH
. AKBEAPEY A L 2B L Tid 600MPa LLF CARIE(LTE 5 2
ENEHSNT WD, D= HPP FiE1L, 2R THEF, EHW
RIEMBMERANCTH D B X BND,

® /1A NVATHYLY X7 PE W AERER SR 2 HPP AW 3 A %)
Th)  SESERTVANRITEY AZITIER STV L ATHEMEA
HOHHBICHISHTE 5, SHI2iE, HPP IZHOESHZ WD 5 8,
HEERFHN AN S D72 ORFRFNEIEN D 5,

2 |FKEWEE (@ 7% > HuNoV % REfk3 28 2 e ~2 3 572 %, High|N1020
Hydrostatic Pressure Processing (HPP : #f/KJEALEE) DahH %
RBRIZ L VA L7,

® ANTHIZ/rnwA /A (Norwalk virus, strain 8FIIb, 1.0 x 104
genomicequivalent copies) Z#f# L7271 %% 3 5D HPP LS
hCRELEZDOL, R 4 AOBRAICBERXTH Lo
(400MPa ; 25°C, 600MPa; 6C, 400MPa;6C J<T 5 4y[HAL
) .

® 600MPa TP L/-#ETiHRY / 1 VAL ADRRNELSH TV,
HPPLEE L TR WEEIZ W TUX 4T % D3 Uk & 7k &R L
7273, 600MPa, 6°C, 5 S fJALER L 7= > 7 /L8 Tt 0/10 (0%)
E— N AR TE RN -T2,

@ B R DK

o /U ANREGS)DIRBUCH N 2 BINBBE SN TWDR, D55, KT T 200~
600MPa FREDENZNMA D Z LI VERET 5 HIETH 2 mEKE (HPP) AP, %
RNY —DHD ) v T ANVARNEIZENTH D Z & BRE I,

o HPPMLHE L TWARWHFERREZFD IS 4T%0 ) 1 7 A )V AEG Uk~ ek &2 Lz
23, 600MPa, 6°C, 5 Sy HAEL L= I F 2 B2 5E 13— N BB A R CTE ol &L oWiE
Wb,
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() Fl@ - INEEREICHS TR EZFTDHE
O UV AZFHET NDI/IRT A—F JOWLET — 7 Ok

Y 2 Fl T A—H 7 — 5 F R L
BRI « | AR LD 5%k - R | .
1N B DB R
@ AHETHONMROME GEIITDEE SR
ATEOFITIL, Hi b I anoi,
(m) P2 - BARKEIC ST HREL ZOHE
@ Y RIFHHET L DT A— 4 ROUET — 5 ORF

Y 2 3l T A=K F— 5 F R L
BT AL - | SRR LB sk - BRI | .
A Bk DB R

@ ARHETHEL NI MR OME GHMlllTiE%2 2 )
AT O CTIL, Bzl o izmbilixzn o7,
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3 XWMERICEHATHFLHLESERDRE

3.1

ArEQNYS—EHE

311 HEEBREOXE

HPEESECOREL LCiE. OO a sy ¥ —DEET ABE~ORELH O T-H D
A X2 VT 4 Db, @QBFBOH v Ea Ny Z—~OERPiMEE IR S8 572D OFIEER %
ONTF ROE U F UM, BEMEORE, N7 T VAT 7 —V0E, SUEWEOK
5. @QBOBENICan=—2FBR LTI hrEa s X —5 b3, HE0IERET S,
PEERZRHT 5 720 O h IR O 5. O 3 SOOI ET b,

O A X2 VT L OMEICEH L TE, =a— V=TV R, T r~—7  HE[H72p P& E T~
B AT, —EREONEL LT TW5, —F, S X U T (13RO E
(free-range) TITHZITHEEZRE L RN Z &b I TS,

Q@BOA RNy X —EFMEOMIRICE L TIE, 82 T U AL ORANEE LTH
JEENTND, X7 TIVAT L OFEFICED, BB T en s 2 —0FEENEIIC
BT ENRESNTNDE, XIZTVFL oI T IVHT 7 —DF, BEEOR TRE
PRBEREN 72 < | BERIINSCHOKER 570 ER G 72 7L CHE A TE 70w, RN 25 A AT RE

ZEZHITWDOA, EAICE L TITEROERIREICI T 2 KRB 28 U - R 220 R
BT OMENRVETH DL LI TWD,

CBBEEARNDI L N X —DEBICE L TiX, A XV NBEECEE 5252 LT, by
oy rZ—pan=—EREHZ b EORERH D, 2.0%DFHE 0.1%D Y L E R
AV UL EEE 52 125G BRROEI RS TW,

EFSA (2011) oV R 73l RIC LD L, 794 X7 U —vDEHIZEY 50~90%D U %
IR, BN TERE L TWLH O A4 ik 28 RIZHIRT 5 Z & THRK 50%D Y A 7K
T. & (thinning) 7OHFIEIZ LY FK 25% U A 7 ORI FTHE & OHEFHE RGBT
W5,

AEND, BRTZIA A7 V=V BT 256, BREE VAR LT Ve oA
fEf STz, R EIZ OV TR, BEIEE O E, BARORFEA T 7L —4—D% TE
EENTWDENWIBERDH D, KFA T T L—F—~DeT IV 7IZLDE, BEHRGOK
KOWEFRREEHRERET H LT, AT X J5RLEEHTHENTELEDD
L Tholz,

312 BRUEREDOXE

B BEFRERECTOXHE D 1 212, Scheduled slaughter (B v 7 2 —EMDOEREA & 7%
AIZEE L, WAL 2 £l 3 5 J7iE) N bnsd, EFSA (2011) @ U A 7 Gk
BIZLDE D4 HRNIHET D2 L THURDOBEBIELZRIE T 5 LHFIN TS,

6 BAA~DT 7B AL EHRERIRIETORK LAV (USDA O E)
T T HES (49~51 BER) [ETHRNCE T CHETT S Z &
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LU, ERAIEOREOREZ2 & S TOMEN /M S Tz,
LIRDHEE - HEO O B, ALFTEE LTE, R, mEER, ¥ F ) vov A R,

7 Pk, 3Na V RHSEIC LD RE DN D DAY, FRHTIBRFRR OB R @V T &G ST

%
WER R - RE HEE LT, BELEE (LK% 2~3 G 545) | IEVLEE (LK
% 80°C. 20 B CEGALEI 9 555) | KRR 2 PR o b, AKULE (100C. 8

) TIFK 6.5 log CFU/em2 OD MF8H LAV T Wz, WHAEIZ SN TIX, 741 A7 2 RiZ
BWTH a2 —GERNIEE TREILEEZ 325 &0 ) 3R & Bt Tz,

EFSA (2011) DU A ZFHlAERICE D & BEBRBEIC I D 100% DY 2 7 KR, LK% 2
~3 EMMHHLIET 5 Z & T 90% L EDO Y A7 EKWAAHELE S CWWb, iz, 2~3 BHOH
HOLEEL, SROEGAEL (80°C, 20 ) . LIROLEMEIC X HIEE (FLEe, @EREmT b
UL, UV E=F ) TL) ITL>5T, 50~90%D U A7 {23 Al fE & OHEFHER SRS
Tn5,

BRIBMHTREEZRD LI koh v Eu sy 2 —EEX 3425, 72720, AERETRET
X, B R R X —DOREFRE L VNEINT 5 Z ERMER SN T b, ZEHBVAT 1 v
7 Els43#r (multiple logistic regression) %475 7-Mf%8 T, S RDIGYLICEET % B H 2GR
Hie LT (D AETRIZEBWTRIICEZ ST 2y I AlEREHEORE? 15C X
DR (IID AR HZ O S IRIENRRH S (IV) ARG A D AN Y% R Tk & 217
ST W) 4 DD/INT A—FPRFE I LT,

RFEALTITVL—=F =D 7T V7LD L s OB AT LY | LR TR CHE 2K
NDHTr—AFIP<hoTnD DL, o, 2T F 7 =R LEOBFIEAIIT D X M T
RPN & KPRFRFIRAE D X PREWFERONRLRD Z LR ENLBIEN TRV
EDOERNH-T,

3.1.3 i@ - NERERUERE - BEEREOXER

Fiim - NEEBETOMEE LT, =2—Y—F > RTIE, BB IE (eak-proof) @¥:m A+
7, BARNOD B a Ny Z BRI T 5 =4 T To T (2006 -~2008
), Flo, Ty —2IZBWTH, 1995 ENLHAEOD RN X —{EROET=HF Y
T ThNs EEHIT, 2000 FELMED B0y 2 —7 ) — BRI OIRGE, £ O
P e m Ny 2 —DNEREN - FEERIE T EDIED Efi T b,

FHER - MIBEECOXMKE LT, =a—Y—F Y R, TU~v—27, T4 AT REnoE#Ax
TEEISERBPBEHB M TONLTND, Tr~—7 TlX, A—=X—~—~r v hOHEBRHIT
MEEEO X 7 Uy B2 LRI, N—=_F 2 — RO R MEAEICT 2V —T7 Ly b D
{ERk 72 ERMTOINT WD, 74 AT RTIE, BFEICNT7 Uy M EFEA L2iEh, FiEA
HOT LY - FUA @ U HEBEHAB M TOI TN,

FAMN DSBS T X ~DREFYRIC L DA Er Ny 2 —Y ) 27 %3l LTV ARF5ET
E. B OB e Ry Z—EYL ) 27 CEET HER & LT, ERREESBE, YT 4%

220



BIFS DANCADHRA LR L E /IR EICRETWZ &, FIRWOBESENRE I TV,
FEHOIT, ERIZF v o — 2 FE T DT, £EHDH0E RTE &5 &2 DR E 22k
AWHTLHZ L, FRHFHPITFEED T OHERBEWICEREH THNE LT TV D,

32 /AYAILR
321 HERBEOXE

o SCHRRRACIX. HXFOEEERNCBIT D v v A VAR R ICBE T 2 HILR 5T,
Fio, AERBEOMREZ L OFME~D TV TH, AXICEEND /0O TN AL ERE
BN S B2 BRI RIZE DL Z AV OFE RIS LT,

o SEAMEOFEF L L ClE, 2012 FITERMN B M EZ 2R (EFSA) XD/ v oA )V AHERERD Y
AY HERTLEOOERBFMELZBEA L 2%, TANLVT U RTIE, Lo U AV AR
JEDEEIRFUE (200cpg) LA RIS Lz Z L2 FEAECTE 5 L XICORERFAN X 2 HHICH
WT DL FEFTIH LU THIREL WD, £72, “MHHEZ /a4 L ADOWRWEKB A -T2
ZU7\RESY, BEEY ET LT EAHERL TS,

o ENOEERAFAFER (KBR, B, ZHR) <k, £ OEERRA T L.
J 0 A NVAPRI S E 2 IR DI AR A IO A B ET D K ORI AR L
DOXIHE &> TWD, UV ERERSA Y VK, T/ AT VETOEICONTE, /ruA L
RNTHKET DRI D BTV,

o “HETIX, ZNETOREHRNS / 0 VA NVAZLLZBRPHEOEE R 6 DOEREZFIE,
FHRHICHOWTET, BIC—RIOHE THR—L_—Y FETRHEHRIBEH L T 5, AEERSL Z 0
HHIcESE, VA BEWHEAEIXERLITRSZIDICFF 2 EoxRE L5 (LWE
DEMRTUA NVANTFET HEAKIT B, AT TEICBET S, )

o [EHITHEIHTHZETHXDO /) B A NAFEYRERITDHZ LR TELN, 2 A MRENEND
MR ® D,

322 MMIANEERFEDXER

o /U ANREGS)DIRBUCH N 2B BB SN TWDR, D55, KT T 200~
600MPa BEDE ) M2 5 Z LIC K VBT 5 HIETH HEmeKE (HPP) PR, %0
RXY—DHD /) v TANARTFAH R THD L L THEE SN TN D, £OM~7 ) —X K
FZAR UV b ARIEICHHRIEDOHFITH 5 Z ERHEIN TN D,

o AEFEBIGOMRE S OHAME DB, HKEEBEITIENEZ®mD D & —EORBNRITGE LN D
W, BXROWEIEEEE 52 5ROV THR SV,

323 Eb-EMEDTTZEMASZEDERM

o —HEROMAETIT. L FTO/ 0 VA NAFHTRH-> T 1 0HEEENTHENL /0y
ANVADPBH SN TN D,
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o F7o. KMZBRIZLAMEIZENTH, TARTFD/ o v A )V APREOHNN & R, Yt
JERDTFATLIZL O TS, IXNE /0 A NVARBHINIEZIL DD EOFERI I TN
Do

o UbDZ b, AMEMEEO D XD ) 0 A )V AEYE I, B b - B MEO#TE
THT2ZENREETHDHZ LI RBINT,

33 F&DH

[(Hrvanyz—]

EFEEMEDORIR & LT, BOI L E RN X — G EA RS E 572D DN T U F v Off

AREIREN TN D, BEBOPOKDOERREERLMEST 22 en Do vw Ny Z—5

FRBPUCHTH D & DOIEfMBH T,

INTALERBERE DX & LT, mEEE e SI2 LD L IRORH - HENRALLNTND,

(PA=AVE @S

EFEEME ORI & LR, BEENICOXHO ) a VA VARS8 FRIZ5D L Z
AL BTV, B N TORGGRITN I FOIEYOER & 72> TWD Z EDVRB I LT,

I TALEREEBE O3 & LC, @mKE (HPP) AL ) v oA LV AREALICRNTH D Z &
MRBINTNDN, —HTHXFOMEICEELKETZ EREHESLTWD,

3.4 SHBOMKBEEFIZH-->TOHFRE

AFHBEOFRERNS . BRICBITA a7 A —BEE O RICBITS /7 a4 )L ADIHEY
R R A AT L, E2NOOKOMEEZKRIET HBEOMEE LT, L FOFE I S
77,

Ii

7 — RF = — L OFBEBEICIT D AR O E G
BENRA—AT A VT =5 DI - EH BHSERNT— )
REFEOEREL (/a AL 2R)

XREFATT DRROAFER . FEFIZLE>TOA BT 0 7O (Fflo= A M)
RIFYFLLRAT T Y AT 7=Vl L B IR O RWIICIE S A, ATAME DT
(Tremnyz—)

BT TR, € - b NBRE PRI B EDOREOER () n YA LA

ﬁ%®%%%m®étbii T RF == OFEBE CHEOIRRR A FE i 5 2 L BN EEE
. A TCHEBARMEICOEE L, MIREERT O ECTAEEREFERIC LTI BT 4T
DE L9 AR T DM ER B D,

Fo. BEMNBRR—ZA T A T =2 OERITS %Y A7 Tl 2 FEh L T < ECTHREARFIRTE
B, EOTOIITET T —F B0 O OBREFEOFEELZ XK > TS BERH D, KT/ B
TANKIZE LT, o7 ) o ZHERCHRIEGER ERBRE TR ST RWoD, 2O
R RIS D Z L BFHCEETH D,
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AR LTIE, B b MNEEATFEL—FTHY, £/28 b TOWITIZE D BN
BRINDZEDBHLNE 2o TNAHTZD, BRI TR, B M TORITEMZ D720 DX R
ERFLTW ZENEETH S,
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1444

4 (BF) X#IRX G+
41 YRVFHEERUVZ OS5I HAXHEICET 8L
411 HhrEONYEZ—RFHE
x 41 WELEXEHO—E (hrEQANIZ—EH)
i FA e
No. o = A bv EEH WFeE) Hi #£A
%‘5‘ =
1 | c1001 Campylobacter jejuni infection as a cause of the | Allos BM Infect Dis Clin North Am. 1998 | 1998
Guillain-Barre syndrome. Mar;12(1):173-84. A
On-line brush and spray washers to lower | Berrang ME and Bailey JS Journal of Applied Poultry Research,
9 | c1002 EFSA | numbers of Campylobacter and Escherichia coli 18, 74-78. 2009
2011 | and presence of Salmonella on broiler carcasses s
during processing.
Reduction of thermotolerant Campylobacter | Boysen L and Rosenquist H Journal of Food Protection, 72,
EFSA . . . . 2009
3 | C1003 species on broiler carcasses following physical 497-502.
2011 . F
decontamination at slaughter.
Effects of lactic and acetic acid treatments on | Cosansu S and Ayhan K Journal of Food Processing and
4 | C1004 EFSA | Campylobacter jejuni inoculated onto chicken Preservation, 34, 34 (Suppl. 1) | 2010
2011 | leg and breast meat during storage at 4°C and 98-113. A
-18°C.
The natural feed additive caprylic acid decreases | de los Santos FS, Donoghue  AM, | Poult Sci, 88, 61-4.
5 | C1005 EFSA | Campylobacter jejuni colonization in | Venkitanarayanan K, Metcalf JH, 2009
2011 | market-aged broiler chickens. Reyes-Herrera I, Dirain ML, Aguiar VF, Blore F
PJ and Donoghue DJ
EFSA Scientific opinion on quantification of the risk | EFSA The EFSA Journal, 8(1):1437. 2010
6 | C1006 2011 posed by broiler meat to human d 4R
campylobaceriosis in the EU.
7 | c1007 EFSA | Occurrence and enumeration of Campylobacter | Figueroa G, Troncoso M, Lopez C, Rivas P and | Bmc Microbiology, 9, 2009
2011 | spp. during the processing of chilean broilers. Toro M 4R
The surveillance and control programme for | Hofshagen M, dJonsson M and Opheim M | Annual report 2009.
EFSA Campylobacter spp. in broiler flocks in Norway. | (National Veterinary Institute) Surveillance and control 2010
8 | C1008 programmes for terrestrial and
2011 : : . 4
aquatic animals in Norway. Oslo,
Norway.




144

ZA
A

REA

No. s - & A hv EEH WFeE) M #£A
Prevalence of and risk factors for Campylobacter | Hue O, Le Bouquin S, Laisney MdJ, Allain V, | Food Microbiology, 27, 992-99.
9 | C1009 EFSA | spp. contamination of broiler chicken carcasses | Lalande F, Petetin I, Rouxel S, Quesne S, 2010
2011 | at the slaughterhouse. Gloaguen PY, Picherot M, Santolini J, Salvat G, A
Bougeard S and Chemaly M
EFSA A comparison of risk assessments on | Nauta M, Hill A, Rosenquist H, Brynestad S, | Int J Food Microbiol, 129, 107-23. 2009
10 | C1011 2011 Campylobacter in broiler meat. Fetsch A, van der Logt P, Fazil A, Christensen o 4F
B, Katsma E, Borck B and Havelaar A
EFSA Evaluation of the "Testing and scheduling" | Nauta MdJ, Wal FJvd, Putirulan FF, Post J, | International Journal of Food 2009
11| C1012 Strategy for control of Campylobacter in broiler | Kassteele Jvd and Bolder NM Microbiology, 134, 216-22.
2011 : b 4
meat in the Netherlands. C51
12| cio13 EFSA | Chemical decontamination of Campylobacter | Riedel CT, Brndsted L, Rosenquist H, Haxgart | Journal of Food Protection, 2009
2011 | jejuni on chicken skin and meat. SN and Christensen BB 72, 1173-80. R
EFSA Survival of Campylobacter spp. in poultry meat | Sampers I, Habib I, De Zutter L, Dumoulin A | International Journal of Food 2010
13| C1014 2011 preparations subjected to freezing, refrigeration, | and Uyttendaele M Microbiology, 137, 147-53. i
minor salt concentration, and heat treatment.
EFSA Prevention of intestinal Campylobacter jejuni | Skanseng B, Kaldhusdal M, Moen B, Gjevre AG, | Journal of Applied Microbiology, 109, 2010
14 | C1015 2011 colonization in broilers by combinations of infeed | Johannessen GS, Sekelja M, Trosvik P and Rudi | 1265-73. s
organic acids. K
EFSA The change in prevalence of Campylobacter on | Guerin MT, Sir C, Sargeant JM, Waddell L, | Poult Sci, 89(5), 1070-1084. 2010
15| C1016 2012 chicken carcasses during processing: a | O'Connor AM, Wills RW, Bailey RH and Byrd JA i
systematic review.
EFSA Campylobacter contamination in  broiler | Habib I, Berkvens D, De Zutter L, Dierick K, | Food Microbiol, 29(1), 105-112. 2012
16 | C1017 9019 | carcasses and correlation with slaughterhouses | Van Huffel X, Speybroeck N, Geeraerd AH and e
operational hygiene inspection. Uyttendaele M
Estimating changes in public health following | Williams MS and Ebel ED Foodborne athog Dis, 9(1), 59-67.
17| c1o018 EFSA | implementation of hazard analysis and critical 2012
2012 | control point in the United States broiler 2SS
slaughter industry.
Guidelines for the control of Campylobacter and | CAC Available from:
Salmonella in chicken meat. CAC/GL-78/2011 http//www.
codexalimentarius.net/download/sta
18 | C1019 \;V()Iig ndards/11780/CXG_078e. 2?;1

pdf.
Accessed 21 December 2012. Rome:
Codex Alimentarius




9¢¢

ZA
A

REA

No. o = & A hv EEH WFeE) M #£A
%‘5‘ =
Commission
Do differences in risk factors, medical care | Ailes E, Scallan E, Berkelman RL, Kleinbaum | Clinical infectious diseases :@ an
WHO seeking, or medical practices explain the | DG, Tauxe RV,Moe CL official publication of the Infectious 2012
19 | C1020 9012 geographic variation in Campylobacteriosis in Diseases Society of America. 2012;54 i
Foodborne  Diseases  Active  Surveillance Suppl 5:5464-71.
Network (FoodNet) sites?
Declining Guillain-Barré syndrome after | Baker MG, Kvalsvig A, Zhang J, Lake R, Sears | Emerg Infect Dis. 2012;18(2):226-33.
WHO .. . 2012
20 | C1021 9012 Campylobacteriosis control, New Zealand, | A, Wilson N. i
1988-2010.
21| Cc1022 WHO | Marked Campylobacteriosis decline after | Sears A, Baker MG, Wilson N, Marshall J, | Emerging Infectious Diseases. | 2011
2012 | interventions aimed at poultry, New Zealand. Muellner P, Campbell DM, et al. 2011;17(6):1007-15. A
Assigning the source of human | Mullner P, Spencer S, Wilson D, Jones G, Noble | Infect Genet Evol. 2009;9:1311-9.
29| C1023 WHO | Campylobacteriosis in New Zealand: a | A, Midwinter A, et al. 2009
2012 | comparative genetic and epidemiological 4
approach.
23 | C1024 WHO | Poultry culling and Campylobacteriosis | Friesema IH, Havelaar AH, Westra PP, | Emerg Infect Dis. 2012;18(3):466-8. 2012
2012 | reduction among humans, the Netherlands. Wagenaar JA, van Pelt W F
Dynamic modelling of Campylobacter sources in | French N, Marshall J Final report for the New Zealand
the Manawatu. Food Safety Authority for Project:
11178. p 1-25.
http://www.foodsafety.
94 | C1025 WHO govt.nz/elibrary/industry/dynamic-m | 2009
2012 odelling-Campylobacterresearch- e
projects/dynamic-modelling-massey.
pdf
Hopkirk Research Institute, Massey
University, 2009.
WHO Using sequence data to identify alternative | Bessell PR, Rotariu O, Innocent GT, | BMC Infect Dis. 2012;12:80. 2012
25 | C1026 routes and risk of infection: a case-study of | Smith-Palmer A, Strachan NdJ, Forbes KJ, et al.
2012 . F
Campylobacter in Scotland.
WHO Molecular and spatial epidemiology of human | Mullner P, Shadbolt T, Collins-Emerson JM, | Epidemiol Infect. 2010
26 | C1027 92012 Campylobacteriosis: source association and | Midwinter AC, Spencer SE, Marshall J, et al. 2010;138(10):1372-83. e
genotype-related risk factors.
97| C1098 WHO | Genetic diversity of Campylobacter on broiler | Hunter SM, Berrang ME, Meinersmann RJ, | Journal of food protection. | 2009
2012 | carcasses collected preevisceration and postchill | Harrison MA 2009;72(1):49-54. A




Lce

ZA
A

REA

No.| HL | 54 HH (W) g . J]
in 17 U.S. poultry processing plants.
28 | C1030 MPI2 | Longitudinal mapping of Campylobacter on | Paulin S Environmental Science and | 2011
015 | poultry carcasses. Research. FW09103 A
Bacterial counts of poultry offal and | Wong T L, Horn B, Graham C and Paulin S ESR. FW10089
MPI2 . 2011
29 | C1031 015 mechanically separated meat products at the s
processing plant.
Investigation of the presence and protective | Cawthraw SA and Newell DG Avian Diseases, 54, 86-93.
EFSA o . 2010
30 | C1032 effects of maternal antibodies against
2011 T o
Campylobacter jejuni in chickens.
EFSA Effect of uv-c irradiation on the inactivation of | Chun HH, Kim JY, Lee BD, Yu DJ and Song KB | Food Control 2010
31| C1033 2011 inoculated pathogens and quality of chicken Volume 21, Issue 3, March 2010, i
breasts during storage. Pages 276-280.
EFSA | Advances in enteropathogen control in poultry | Cox JM and Pavic A Journal of Applied Microbiology, 108, | 2010
32| C1034 .
2011 | production. 745-55. 4R
Analysis of the baseline survey on the | EFSA The EFSA Journal, 8(8):1522.
prevalence of Campylobacter in broiler batches
and of Campylobacter and Salmonella on broiler
carcasses, in the EU, 2008; part B: Analysis of
33 | 1035 EFSA | factors associated with Campylobacter 2010
2011 | colonisation of broiler batches and with b &
Campylobacter  contamination of  broiler
carcasses; and investigation of the culture
method diagnostic characteristics used to
analyse broiler carcass samples.
EFSA | Scientific opinion on irradiation of food (efficacy | EFSA The EFSA Journal, 9(4), 2103. 2011
34| C1036 . . .
2011 | and microbiological safety). A
Risk assessment of Campylobacter spp. in | FAO/WHO Microbiological risk  assessment
broiler chickens. Technical report. series 12. 161 pp.
35 | C1037 EFSA www.fao.org/ag/agn/agns/JEMRA/M 2009
2011 RA%2012%20final%20for%20web.pd b &
f
(accessed 14/09/2010)
EFSA Increased short- and long-term risk of | Gradel KO, Nielsen HL, Schonheyder HC, | Gastroenterology, 137, 495-501. 2009
36 | C1038 2011 inflammatory bowel disease after Salmonella or | Ejlertsen T, Kristensen B and Nielsen H 1

Campylobacter gastroenteritis.




866

ZA
A

REA

No. £ = & A hv EEH WFeE) M #£A
EFSA | Use of ultraviolet irradiation to reduce | Isohanni PMI and Lyhs U Poultry Science, 88, 661-68. 2009
37| C1040 ... .
2011 | Campylobacter jejuni on broiler meat. A
38 | C1041 EFSA | Novel approaches for Campylobacter control in | Lin J Foodborne Pathogens and Disease, 6, | 2009
2011 | poultry. 755-65. i
EFSA The impact of consumer phase models in | Nauta M and Christensen B Risk Analysis 2011
39 | C1042 2011 microbial risk analysis. Volume 31, Issue 2, Version of s
Record online: 25 AUG 2010
40| C1043 EFSA | Danish strategies to control Campylobacter in | Rosenquist H, Boysen L, Galliano C, Nordentoft | Epidemiology and Infection, 137(12), | 2009
2011 | broilers and broiler meat: Facts and effects. S, Ethelberg S and Borck B 1742-50. pess
Caprylic acid reduces enteric Campylobacter | Solis de los Santos F, Hume M, | Journal of Food Protection, Vol. 73,
41| C1044 EFSA | colonization in market-aged broiler chickens but | Venkitanarayanan K, Donoghue AM, Hanning I, | No. 2, 2010, Pages 251-257 2010
2011 | does not appear to alter cecal microbial | Slavik MF, Aguiar VF, Metcalf JH, F
populations. Reyes-Herrera I, Blore PJ and Donoghue DJ
EFSA The role of the water supply system in the | Sparks NHC Worlds Poultry Science Journal, 65, 2009
42 | C1045 infection and control of Campylobacter in 459-73.
2011 . *
chicken.
Enumeration of Campylobacter spp., | Stern NJ and Line JE Journal of Food Protection®,
43| C1046 EFSA | Escherichia coli, and Salmonella in broiler Number 5, May 2009, pp. 926-1138, | 2009
2011 | carcass rinses before and after simulated pp. 1099-1101(3) o
transport in artificial ice for 24 hours.
A national epidemic of campylobacteriosis in | Tustin J, Laberge K, Michel P, Reiersen J, | Zoonoses and Public Health.
44| C1047 EFSA | Iceland, lessons learned. Dadadéttir S, Briem H, Hardardéttir H, | Volume 58, Issue 6 2011
2011 Kristinsson K, September 2011 2SS
Gunnarsson E, Fridriksdéttir V and Georgsson F | Pages 440-447
Effects of food composition on the inactivation of | Vandekinderen I, Devlieghere F, Van Camp dJ, | International Journal of Food
45 | C1048 EFSA | foodborne microorganisms by chlorine dioxide. Kerkaert B, Cucu T, Ragaert P, De Bruyne J and | Microbiology 2009
2011 De Meulenaer B Volume 131, Issues 2-3, 31 May A
2009, Pages 138-144
Opportunities for mitigating pathogen | Doyle MP and Erickson MC International Journal of Food
46| C1049 EFSA | contamination during onfarm food production. Microbiology 2012
2012 Volume 152, Issue 3, 16 January A
2012, Pages 54-74
Technical  specifications on  harmonised | EFSA (European Food Safety Authority) EFSA Journal 2012, 10(6):2764 (in
EFSA . . .. . . 2012
47 | C1050 2012 epidemiological indicators for biological hazards press) i

to be covered by meat inspection of poultry.




144

ZA
A

REA

No. £ = & A hv EEH WFeE) M HFH
Campylobacter spp. in broiler flocks at farm | Ellerbroek LI, Lienau JA and Klein G Zoonoses Public Health, Volume 57,
EFSA . .. 2010
48 | C1051 2012 level and the potential for cross-contamination Issue 7-8 e
during slaughter. December 2010 Pages e81-e88
EFSA Biosecurity-based interventions and strategies | Newell DG, Elvers KT, Dopfer D, Hansson I, | Appl Environ Microbiol, 77(24), 2011
49 | C1053 92012 to reduce Campylobacter spp. on poultry farms. | Jones P, James S, Gittins J, Stern NJ, Davies R, | 8605-8614. i
Connerton I, Pearson D, Salvat G and Allen VM
Higher rate of culture-confirmed Campylobacter | Vally H, Hall G, Scallan E, Kirk MD, Angulo FJ | Epidemiology and Infection, Volume
50 | C1054 WHO | infections in Australia than in the USA: is this 137, Issue 12 2009
2012 | due to differences in healthcare-seeking December 2009, pp. 1751-1758 e
behaviour or stool culture frequency?
WHO Acute gastrointestinal illness in New Zealand: a | Adlam SB, Perera S, Lake RJ, Campbell DM, | Epidemiology and Infection, Volume 2010
51 | C1055 2012 community study. Williman JA, Baker MG. 139, Issue 2 e
February 2011, pp. 302-308
Estimating the true incidence of | Havelaar AH, Ivarsson S, Lofdahl M, Nauta MdJ. | Epidemiology and Infection, Volume
WHO .. . 2012
52 | C1056 9012 Campylobacteriosis and salmonellosis in the 141, Issue 2 i
European Union, 2009. February 2013, pp. 293-302
WHO Burden of acute gastrointestinal illness in | Muller L, Korsgaard H, Ethelberg S. Epidemiology and Infection, Volume 2011
53 | C1057 2012 Denmark 2009: a population-based telephone 140, Issue 2 s
survey. February 2012, pp. 290-298
WHO Burden of acute gastroenteritis and | Van Cauteren D, De Valk H, Vaux S, Le Strat Y, | Epidemiology and Infection, Volume 2011
54 | C1058 2012 healthcare-seeking behaviour in France: a | VaillantV. 140, Issue 4 s
population-based study. April 2012, pp. 697-705
Quantifying the association between | Poropatich KO, Walker CL, Black RE. Journal of health, population, and
WHO . . e , .. 2011
55 | C1059 92012 Campylobacter infection and Guillain-Barré nutrition. e
syndrome: a systematic review. 2010;28(6):545-52.
Reactive arthritis in a population exposed to an | Uotila T, Antonen J, Laine J, Kujansuu E, | Scandinavian Journal of
56 | C1060 WHO | extensive waterborne gastroenteritis outbreak | Haapala AM, Lumio J, et al. Rheumatology Volume 40, 2011 - | 2011
2012 | after sewage contamination in Pirkanmaa, Issue 5, Pages 358-362 | Accepted 09 2SS
Finland. Feb 2011
The epidemiology of infectious gastroenteritis | Curry JA, Riddle MS, Gormley RP, Tribble DR, | BMC Infectious Diseases.
WHO . .. .. . 2010
57 | C1061 92012 related reactive arthritis in U.S. military | Porter CK. 2010;10:266. e
personnel: a case-control study.
58 | C1062 WHO | Postinfectious irritable bowel syndrome. Spiller R, Garsed K. Gastroenterology. 2009
2012 2009;136(6):1979-88. £
59 | C1063 | WHO | A role for Campylobacter jejuniinduced enteritis | Kalischuk LD, Buret AG. Am J Physiol Gastrointest Liver | 2009




0€¢

ZA
A

REA

No. s = & A hv EFH (W) M HFH
2012 | in inflammatory bowel disease? Physiol. 2010;298(1):G1-9. A
WHO Prevalence of uninvestigated dyspepsia 8 years | Ford AC, Thabane M, Collins SM, Moayyedi P, | Gastroenterology. 2010
60 | C1064 9012 after a large waterborne outbreak of bacterial | Garg AX, Clark WF, et al. 2010;138(5):1727-36; quiz el2. i
dysentery: a cohort study.
WHO The incidence and gastrointestinal infectious | Porter CK, Gormley R, Tribble DR, Cash BD, | American Journal of 2010
61 | C1065 risk of functional gastrointestinal disorders in a | Riddle MS Gastroenterology. 2011;106(1):130-8.
2012 ; -
healthy U.S. adult population.
WHO Prospective, observational, cross-sectional study | Navarro-Llavat M, Domenech E, Bernal I, | Digestion. Vol. 80, No. 1, 2009 2009
62 | C1066 of intestinal infections among acutely active | Sanchez-Delgado J, Manterola JM, | Issue release date: June 2009
2012 | . . j : &
inflammatory bowel disease patients. Garcia-Planella E, et al.
WHO Increased short- and long-term risk of | Gradel KO, Nielsen HL, Schonheyder HC, | Gastroenterology. 2009
63 | C1067 2012 inflammatory bowel disease after Salmonella or | Ejlertsen T, Kristensen B, Nielsen H 2009;137(2):495-501. &
Campylobacter gastroenteritis.
WHO Enteric Salmonella or Campylobacter infections | Jess T, Simonsen J, Nielsen NM, Jorgensen KT, | Gut. 2011;60(3):318-24. 2011
64 | C1068 and the risk of inflammatory bowel disease. Bager P, Ethelberg
2012 &
S, et al.
Detection bias and the association between | Riddle MS, Porter CK Gut. 2012;61(4):635.
WHO | . . 2011
65| C1069 inflammatory bowel disease and Salmonella and
2012 A B
Campylobacter infection.
Estimation of incidences of infectious diseases | Simonsen J, Molbak K, Falkenhorst G, Krogfelt | Statistics in Medicine
66 | c1070 WHO | based on antibody measurements. KA, Linneberg A, Teunis PF Volume 28, Issue 14, 1882-95. 2009
2012 Version of Record online: 22 APR 2SS
2009
WHO Risk factors for Campylobacteriosis of chicken, | Mughini Gras L, Smid JH, Wagenaar JA, de | PLoS One. 2012;7(8):e42599. 2012
67 | C1071 92012 ruminant, and environmental origin: a combined | Boer AG, Havelaar AH, Friesema IH, et al. e
case-control and source attribution analysis.
Source attribution of human Campylobacteriosis | Domingues AR, Pires SM, Halasa T, Hald T. Epidemiology and Infection, Volume
WHO . . . 2012
68 | C1072 92012 using a meta-analysis of case-control studies of 140, Issue 6 e
sporadic infections. June 2012, pp. 970-981
Source attribution of food-borne zoonoses in New | Mullner P, Jones G, Noble A, Spencer SE, | Risk Analysis,
69 | c1073 WHO | Zealand: a modified Hald model. Hathaway S, French NP Volume 29, Issue 7 2009
2012 July 2009 -
Pages 970-984
70| c1074 WHO | Utilizing a combination of molecular and spatial | Muellner P, Marshall JC, Spencer SE, Noble AD, | Preventive Veterinary Medicine 2011
2012 | tools to assess the effect of a public health | Shadbolt T, Collins-Emerson JM, et al. Volume 102, Issue 3, 1 December A




1€¢

ZA
A

REA

No. s - & A hv EEH WFeE) M #£A
intervention. 2011, Pages 242253
Campylobacter in food and the environment | Lake R, Horn B, Ball A Client Report FW10007.
examining the link with public health: Pathway A report for the Ministry of
attribution. Agriculture and Forestry and the
Ministry for the Environment.
Available at:
http://www.foodsafety.govt.nz/elibrar
71 | C1075 VZV(E;) y/industry/examining-link-withpubli 2(;11
c-health/Campylobacter-in-food-and-
the-environmentpathway-attribution
.pdf.
Christchurch: ESR, 2011 ESR Client
Report
FW10007.
WHO Evidence for  horizontal and  vertical | Cox NA, Richardson LdJ, Maurer JJ, Berrang | Journal of food protection. 2012
72 | C1076 2012 transmission in Campylobacter passage from | ME, Fedorka-Cray PJ, Buhr RdJ, et al. 2012;75(10):1896-902. s
hen to her progeny.
Within-flock variations of Campylobacter loads | Hansson I, Pudas N, Harbom B, Engvall EO International dJournal of Food
73| c1o77 WHO | in caeca and on carcasses from broilers. Microbiology 2010
2012 Volume 141, Issues 1-2, 30 June F
2010, Pages 51-55
WHO Campylobacter control in poultry by current | Hermans D, Van Deun K, Messens W, Martel A, | Veterinary Microbiology 2011
74 | C1078 2012 intervention measures ineffective: urgent need | Van Immerseel F, Haesebrouck F, et al. Volume 152, Issues 3-4, 28 s
for intensified fundamental research. September 2011, Pages 219228
WHO Variations on standard broiler processing in an | Berrang ME, Smith DP, Meinersmann RJ The Journal of Applied Poultry 2011
75| C1079 effort to reduce Campylobacter numbers on Research Volume 20, Issue 2Pp.
2012 . i
postpick carcasses. 197-202
Control strategies against Campylobacter at the | Meunier M, Guyard-Nicodeme M, Dory D, | dJ Appl Microbiol. 2016
76 | c1080 poultry production level: biosecurity measures, | Chemaly M May;120(5):1139-73. doi: | 2016
feed additives and vaccination. 10.1111/jam.12986. Epub 2016 Feb A
10.
Efficacy of feed additives against Campylobacter | Gracia MI1, Millin C2, Sanchez J2, | Poultry Science (April 2016) 95 (4): 2016
77 | C1081 in live broilers during the entire rearing period: | Guyard-Nicodeme M3, Mayot J4, Carre Y5, | 886-892 first published online e
Part B. Csorbai A6, Chemaly M3, Medel P2 December 25, 2015
78 | C1082 Public health: FSA reports further progress in Veterinary Record 2016;178:11 252 2016




1454

ZA
A

REA

No. s - A by EEH WFeE) Hi #£A
reducing Campylobacter contamination. A
Salmonella and Campylobacter: Antimicrobial | Grant A, Hashem F, Parveen S Food Microbiology 2016
79 | C1083 resistance and bacteriophage control in poultry. Volume 53, Part B, February 2016,
Pages 104-109 F
g
Efficacy of feed additives against Campylobacter | Guyard-Nicodéme M1, Keita A2, Quesne S3, | Poult Sci. 2016 Feb;95(2):298-305.
80 | C1084 in live broilers during the entire rearing period. | Amelot M2, Poezevara T?i, Le Berre B2, Sanchez | doi: 10.3382/ps/pev303. Epub 2015 | 2016
J4, Vesseur P5, Martin A6, Medel P4, Chemaly | Dec 25. F
M3
Evaluating best practices for Campylobacter and | Wideman N, Bailey M, Bilgili SF, Thippareddi | Poult Sci. 2016 Feb;95(2):306-15. doi: 2016
81| C1085 Salmonella reduction in poultry processing | H, Wang L, Bratcher C, Sanchez-Plata M, Singh | 10.3382/ps/pev328. Epub 2015 Nov e
plants. M 14.
Monitoring chicken flock behaviour provides | Colles FM, Cain RJ, Nickson T, Smith AL, | Proc Biol Sci. 2016 Jan 13;283(1822). 2016
82 | C1086 early warning of infection by human pathogen | Roberts SJ, Maiden MC, Lunn D, Dawkins MS i
Campylobacter.
Effect of propionic acid on Campylobacter jejuni | Gonzélez-Fandos E, Maya N, Pérez-Arnedo I Int Microbiol. 2015 Sep;18(3):171-5. 2015
83 | C1087 attached to chicken skin during refrigerated P
storage.
Use of Caprylic Acid in Broiler Chickens: Effect | Hovorkova P, Skiivanova E Foodborne Pathogens and Disease 2015
84 | C1088 on Campylobacter jejuni. Volume: 12 Issue 8: August 10, 2015, i
712-8.
A comparison of fluctuations of Campylobacter | Pacholewicz E, Swart A, Schipper M, | International dJournal of Food
85| C1089 and Escherichia coli concentrations on broiler | Gortemaker BG, Wagenaar JA, Havelaar AH, | Microbiology 2015
chicken carcasses during processing in two | Lipman LJ Volume 205, 16 July 2015, Pages 2SS
slaughterhouses. 119-127
Campylobacter carcass contamination | Seliwiorstow T, Baré J, Van Damme I, | International dJournal of Food
36| ©1090 throughout  the slaughter  process  of | Uyttendaele M, De Zutter L. Microbiology 2015
Campylobacter-positive broiler batches. Volume 194, 2 February 2015, Pages 2SS
25-31
87| 1001 Control of Campylobacter in Poultry Industry | Umaraw P, Prajapati A, Verma AK, Pathak V, | Crit Rev Food Sci Nutr. 2015 Apr | 2015
from Farm to Poultry Processing Unit-a Review. | Singh VP 21:0. [Epub ahead of print] A
Efficacy of various antimicrobials on reduction of | Chen X, Bauermeister LJ, Hill GN, Singh M, | Journal of Food Protection®,
salmonella and campylobacter and quality | Bilgili SF, McKee SR Number 11, November 2014, pp. 2014
88 | C1092 attributes of ground chicken obtained from 1844-2003, pp. 1882-1888(7) i

poultry parts treated in a  postchill

decontamination tank.




€€t

ZA
A

REA

No. s - & A hv EEH WFeE) M #£A
An investigation of the immediate and storage | Meredith H, Walsh D, McDowell DA, Bolton DJ. | International Journal of Food
39 | 1093 effects of chemical treatments on Campylobacter Microbiology 2013
and sensory characteristics of poultry meat. Volume 166, Issue 2, 2 September 2SS
2013, Pages 309-315
Freezing as an intervention to reduce the | Harrison D, Corry JE, Tchérzewska MA, Morris | Lett Appl Microbiol.;57(3):206-13. 2013
90 | C1094 numbers of campylobacters isolated from | VK, Hutchison ML doi: 10.1111/1am.12098. Epub 2013 i
chicken livers. May 28
Salmonella and Campylobacter reduction and | Nagel GM, Bauermeister LJ, Bratcher CL, | International Journal of Food
91| 1095 quality characteristics of poultry carcasses | Singh M, McKee SR Microbiology 2013
treated with various antimicrobials in a Volume 165, Issue 3, 1 August 2013, F
post-chill immersion tank. Pages 281-286
Effects of decontamination at varying | Boysen L, Wechter NS, Rosenquist H. 2013
92 | C1096 contamination levels of Campylobacter jejuni on Poult Sci.92(5):1425-9. doi: i
broiler meat. 10.3382/ps.2012-02889
Efficacy of electrolyzed oxidizing water and | Rasschaert G, Piessens V, Scheldeman P, Leleu | Poult Sci. 2013 Apr;92(4):1077-84.
lactic acid on the reduction of Campylobacter on | S, Stals A, Herman L, Heyndrickx M, Messens | doi: 10.3382/ps.2012-02771 2013
93 | C1097 . . .
naturally contaminated broiler carcasses during | W 4
processing.
Quantitative risk assessment of human | Signorini ML, Zbrun MV, Romero-Scharpen A, | Preventive Veterinary
campylobacteriosis by consumption of salad | Olivero C, Bongiovanni F, Soto LP, Frizzo LS, | MedicineVolume 109, Issues 1-2, 1 2013
94 | C1098 cross-contaminated with thermophilic | Rosmini MR April 2013, Pages 37—46 i
Campylobacter spp. from broiler meat in
Argentina.
Susceptibility of Campylobacter to high intensity | Haughton PN, Grau EG, Lyng J, Cronin D, | International Journal of Food
95 | C1099 near ultraviolet/visible 395+5nm light and its | Fanning S, Whyte P Microbiology 2012
effectiveness for the decontamination of raw Volume 159, Issue 3, 15 October F
chicken and contact surfaces. 2012, Pages 267-273
Identification of Lactobacilli residing in chicken | Messaoudi S, Kergourlay G, Rossero A, | Int Microbiol. 2011 Jun;14(2):103-10. 2011
96 | C1100 ceca with antagonism against Campylobacter. Ferchichi M, Prévost H, Drider D, Manai M, e
Dousset X.
Acidification of drinking water inhibits indirect | van Bunnik BA1, Katsma WE, Wagenaar JA, | Preventive Veterinary Medicine 2012
97 | C1101 transmission, but not direct transmission of | Jacobs-Reitsma WF, de Jong MC. Volume 105, Issue 4, 1 August 2012, e
Campylobacter between broilers. Pages 315-319
98 | C1102 Reduced spread of Campylobacter jejuni in | Moen B, Rudi K, Svihus B, Skanseng B. dJ Appl Microbiol. 2012 | 2012
broiler chickens by stimulating the bird's Nov;113(5):1176-83. A
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The isolation and characterization of | Owens J, Barton MD, Heuzenroeder MW. Veterinary Microbiology 2013
99 | C1103 Campylobacter jejuni bacteriophages from free Volume 162, Issue 1, 22 February
range and indoor poultry. 2013, Pages 144150 i
Control of Campylobacter jejuni in chicken | Kudra LL, Sebranek JG, Dickson JS, Mendonca | Journal of Food Protection Number
100 C1104 breast meat by irradiation combined with | AF, Zhang Q, Jackson-Davis A, Prusa Kd. 10, October 2012, pp. 1728-1902, pp. | 2013
modified atmosphere packaging including 1728-1733(6) 4
carbon monoxide.
Effect of hot water spray on broiler carcasses for | Zhang L, Singh P, Lee HC, Kang I. Poult Sci. 2013 Mar;92(3):804-10.
101l C1105 reduction of loosely attached, intermediately 2013
attached, and tightly attached pathogenic and F
Campylobacter and mesophilic aerobic bacteria.
Evaluation of nanoparticle-encapsulated outer | Annamalai T, Pina-Mimbela R, Kumar A, | Poult Sci. 2013 Aug;92(8):2201-11. 2013
102| C1106 membrane proteins for the control of | Binjawadagi B, Liu Z, Renukaradhya Gd, e
Campylobacter jejuni colonization in chickens. Rajashekara G.
Targeting motility properties of bacteria in the | Aguiar VF, Donoghue AM, Arsi K, | Foodborne Pathogens and Disease. 2013
103| C1107 development of probiotic cultures against | Reyes-Herrera I, Metcalf JH, de los Santos FS, | May 2013, Vol. 10, No. 5: 435-441
Campylobacter jejuni in broiler chickens. Blore PJ, Donoghue DdJ. F
Effect of stearm and lactic acid treatment on the | Chaine A, Arnaud E, Kondjoyan A, Collignan A, | International Journal of Food
104] C1108 survival of Salmonella Enteritidis and | Sarter S. Microbiology 2013
Campylobacter jejuni inoculated on chicken skin Volume 162, Issue 3, 1 April 2013, A
Pages 276-282
Is allicin able to reduce Campylobacter jejuni | Robyn J, Rasschaert G, Hermans D, Pasmans F, | Poult Sci. 2013 May;92(5):1408-18.
.. . S . 2013
105 C1109 colonization in broilers when added to drinking | Heyndrickx M. e
water?
Abundance of pathogens in the gut and litter of | Wei S, Gutek A, Lilburn M, Yu Z. Veterinary Microbiology 2013
106| C1110 broiler chickens as affected by bacitracin and Volume 166, Issues 3-4, 25 October e
litter management. 2013, Pages 595-601
Pentavalent single-domain antibodies reduce | Riazi A, Strong PC, Coleman R, Chen W, | PLoS One. 2013 Dec 31;8(12):e83928. 2013
107| C1111 Campylobacter jejuni motility and colonization | Hirama T, van Faassen H, Henry M, Logan SM, e
in chickens. Szymanski CM, Mackenzie R, Ghahroudi MA.
Marinade with thyme and orange oils reduces | Thanissery R, Smith DP. Poult Sci. 2014 May;93(5):1258-62.
108! c1112 Salmonella Enteritidis and Campylobacter coli 2014
on inoculated broiler breast fillets and whole 2SS

wings.
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109! c1113 Lactobacillus gasseri SBT2055 reduces infection | Nishiyama K, Seto Y, Yoshioka K, Kakuda T, | PLoS One. 2014 Sep 29;9(9):e108827. | 2014
by and colonization of Campylobacter jejuni. Takai S, Yamamoto Y, Mukai T. A
Reduction of Campylobacter jejuni in broiler | Hammerl JA, Jickel C, Alter T, Janzcyk P, | PLoS One. 2014 Dec 9;9(12):e114785. 2014
110| C1114 chicken by successive application of group II and | Stingl K, Kniiver MT, Hertwig S. e
group III phages.
Intracloacal inoculation, an effective screening | Arsi K, Donoghue AM, Woo-Ming A, Blore PdJ, | Journal of Food Protection, Number
11l ci11s method for determining the efficacy of probiotic | Donoghue Dd. 1, January 2015, pp. 2-234, pp.| 2015
bacterial isolates against Campylobacter 209-213(5) 4
colonization in broiler chickens.
Evaluation of a polysaccharide conjugate vaccine | Hodgins DC, Barjesteh N, St Paul M, Ma Z, | BMC Res Notes. 2015 Jun 2;8:204. 2015
112| C1116 to reduce colonization by Campylobacter jejuni | Monteiro MA, Sharif S. i
in broiler chickens.
Impact of a drug-free program on broiler chicken | Gaucher ML, Quessy S, Letellier A, Arsenault J, | Poultry Science (August 2015) 94 (8):
13| C1117 growth performances, gut health, Clostridium | Boulianne M. 1791-1801.doi: 2015
perfringens and Campylobacter jejuni 10.3382/ps/pev142First published A
occurrences at the farm level. online: June 5, 2015
Reduction of Salmonella on chicken meat and | Sukumaran AT, Nannapaneni R, Kiess A, | International dJournal of Food
14| C1118 chicken skin by combined or sequential | Sharma CS. Microbiology 2015
application of lytic bacteriophage with chemical Volume 207, 17 August 2015, Pages A
antimicrobials. 8-15
Cell surface-associated aggregation-promoting | Nishiyama K, Nakazato A, Ueno S, Seto Y, | Molecular Microbiology Volume 98,
115! c1119 factor from Lactobacillus gasseri SBT2055 | Kakuda T, Takai S, Yamamoto Y, Mukai T. Issue 4 2015
facilitates host colonization and competitive November 2015 A
exclusion of Campylobacter jejuni. Pages 712-726
Effect of human isolated probiotic bacteria on | Cean A, Stef L, Simiz E, Julean C, Dumitrescu | Foodborne Pathogens and Disease. 2016
116 C1120 preventing Campylobacter jejuni colonization of | G, Vasile A, Pet E, Drinceanu D, Corcionivoschi | February 2015, 12(2): 122-130. e
poultry. N.
Evaluation of flagellum-related proteins FliD | Chintoan-Uta C, Cassady-Cain RL, Stevens MP. | Vaccine. 2016 Apr 4; 34(15): 1739— 2016
117| C1121 and FspA as subunit vaccines against 1743.
Campylobacter jejuni colonisation in chickens. i
Dby J€]
Cell Wall Anchoring of the Campylobacter | Kobierecka PA, Olech B, Ksiazek M, Derlatka K, | Front Microbiol. 2016; 7: 165. 2016
118| C1122 Antigens to Lactococcus lactis. Adamska I, Majewski PM, Jagusztyn-Krynicka i
EK, Wyszynska AK.
The efficacy of a commercial competitive | C. Schneitz, M. Hakkinen Poult Sci. 2016 May; 95(5): 1125— | 2016
119| C1123 . ..
exclusion product on Campylobacter colonization 1128. A
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in broiler chickens in a 5-week pilot-scale study.
Recent Advances in Screening of | Saint-Cyr MdJ, Guyard-Nicodeme M, Messaoudi | Front Microbiol. 2016 May 31;7:553. 2016
120| C1124 Anti-Campylobacter Activity in Probiotics for | S, Chemaly M, Cappelier JM, Dousset X, e
Use in Poultry. Haddad N.
Effects of climatic elements on | Ishihara K, Takahashi R, Andoh M, Makita K, | Epidemiology and Infection, Volume 2012
121| C1125 Campylobacter-contaminated chicken products | Kamiji S, Ueno H, Muramatsu Y, Tamura Y. 140, Issue 6 i
in Japan. June 2012, pp. 991-996
Association between the ambient temperature | Yun J, Greiner M, Hoéller C, Messelhdusser U4, | Scientific Reports 6, Article number: 2016
122| C1126 and the occurrence of human Salmonella and | Rampp A, Klein G. 28442 (2016) i
Campylobacter infections.
Marked host specificity and lack of | Griekspoor P, Colles FM, McCarthy ND, | Mol Ecol. 2013 Mar; 22(5): 1463— 2013
123| C1127 phylogeographic  population  structure of | Hansbro PM, Ashhurst-Smith C, Olsen B, | 1472. e
Campylobacter jejuni in wild birds. Hasselquist D, Maiden MC, Waldenstrém J.
Can Campylobacter coli induce Guillain-Barré | van Belkum A, Jacobs B, van Beek E, Louwen R, | Eur J Clin Microbiol Infect Dis. 2009 2009
124| C1128 syndrome? van Rijs W, Debruyne L, Gilbert M, Li J, Jansz | May;28(5):557-60. i
A, Mégraud F, Endtz H.
Tracing isolates from domestic human | Kovanen S, Kivist6 R, Llarena AK, Zhang J, | International dJournal of Food
125 C1129 Campylobacter jejuni infections to chicken | Kdrkkdinen UM, Tuuminen T, Uksila dJ, | Microbiology 2016
slaughter batches and swimming water using | Hakkinen M, Rossi M, Hinninen ML. Volume 226, 2 June 2016, Pages 53— A
whole-genome multilocus sequence typing. 60
Effects of climate change on the persistence and | Hellberg RS, Chu E. Crit Rev Microbiol. 2016
. . . . . 2016
126 C1130 dispersal of foodborne bacterial pathogens in the Aug;42(4):548-72. e
outdoor environment: A review.
197! C1131 Campylobacter sequence typing databases: | Colles FM, Maiden MC. Microbiology. 2012 Nov;158(Pt | 2012
applications and future prospects. 11):2695-709. A
The effect of different isolation protocols on | Ugarte-Ruiz M, Wassenaar TM, Gomez-Barrero | Lett Appl Microbiol. 2013 2013
128| C1132 detection and molecular characterization of | S, Porrero MC, Navarro-Gonzalez N, Dominguez | Nov;57(5):427-35. e
Campylobacter from poultry. L.
Method comparison for enhanced recovery, | Ugarte-Ruiz M, Florez-Cuadrado D, Wassenaar | Int J Environ Res Public Health. 2015
129| C1133 isolation and qualitative detection of C. jejuni | TM, Porrero MC, Dominguez L. 2015 Mar 2;12(3):2749-64. e
and C. coli from wastewater effluent samples.
A combination of MLST and CRISPR typing | Kovanen SM, Kivisté RI, Rossi M, Hénninen | J Appl Microbiol. 2014 2014
130| C1134 reveals dominant Campylobacter jejuni types in | ML. Jul;117(1):249-57. e
organically farmed laying hens.
131| C1135 Continued widespread dissemination and | Asakura H, Taguchi M, Ekawa T, Yamamoto S, | J Appl Microbiol. 2013 | 2013
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increased poultry host fitness of Campylobacter | Igimi S. May;114(5):1529-38. 2SS
jejuni ST-4526 and ST-4253 in Japan.

132] C1136 Molecular evidence for the thriving of | Asakura H, Briiggemann H, Sheppard SK, | PLoS One. 2012;7(11):e48394. 2012
Campylobacter jejuni ST-4526 in Japan. Ekawa T, Meyer TF, Yamamoto S, Igimi S. R
Genomic Comparisons and Zoonotic Potential of | Weis AM, Storey DB, Taff CC, Townsend AK, | Appl Environ Microbiol. 2016 Oct 7. 2016

133| C1137 Campylobacter Between Birds, Primates, and | Huang BC, Kong NT, Clothier KA, Spinner A, | pii: AEM.01746-16. s
Livestock. Byrne BA, Weimer BC.

Transfer of Campylobacter from a positive batch | Seliwiorstow T, Baré J, Van Damme I, Gisbert | Journal of Food Protection 2016

134] C1138 to Dbroiler carcasses of a subsequently | Algaba I, Uyttendaele M, De Zutter Ls; Jun;79(6):896-901. 2016
slaughtered negative batch: A quantitative 4
approach.

Application of TRiMiCri for the evaluation of | Seliwiorstow T, Uyttendaele M, De Zutter L, | Microbial Risk Analysis (2016). 2016

135| C1139 risk based microbiological criteria | Nauta M,
for Campylobacter on broiler meat i

Dby >
Identification of risk factors | Seliwiorstow T, Bare J, Berkvens D, Van | Int.dJ. Food Microbiol. 226 26-32. 2016

136 C1140 for Campylobacter contamination levels on | Damme I, Uyttendaele M and De Zutter L s
broiler carcasses during the slaughter process. (2016).

Campylobacter carcass contamination | Seliwiorstow T, Bare J, Van Damme I, | Int.J. Food Microbiol. 194 25-31. 2015

137| C1141 throughout the slaughter process | Uyttendaele M and De Zutter L (2015).

he  slau f
of Campylobacter-positive broiler batches.
Comparison of sample types and analytical | Seliwiorstow T, Duarte A, Bare J, Botteldoorn N, | Foodborne. Pathog. Dis. 12 (5)
methods for the detection of | Dierick K, Uyttendaele M and De Zutter L | 399-405. 2015

138| C1142 highly Campylobacter-colonized broiler flocks at | (2015). e
different stages in the poultry meat production
chain.

Campylobacter jejuni contamination of broiler | Gruntar I, Biasizzo M, Kusar D, Pate M, Ocepek | Food Microbiol. 2015 Sep;50:97-101.

139| C1143 carcasses: Population dynamics and genetic | M. 2015
profiles at slaughterhouse level
Rapid identification of Campylobacter jejuni | Ivanova M, Singh R, Dharmasena M, Gong C, | Poult Sci. 2014 Jun;93(6):1587-97.

140| C1144 from poultry carcasses and slaughtering | Krastanov A, Jiang X. 2014
environment samples by real-time PCR
Investigation of prevalence and risk factors for | Lawes JR, Vidal A, Clifton-Hadley FA, Sayers R, | Epidemiol Infect. 2012

141| C1145 Campylobacter in broiler flocks at slaughter: | Rodgers J, Snow L, Evans SJ, Powell LF. Oct;140(10):1725-37. 2012
results from a UK survey.

142| C1146 Effects of combined organic acid treatments | Yuanting Zhu, Xiaolong Xia, Aiping Liu, Likou | Food Control, Volume 67, September | 2016
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during the cutting process on the natural | Zou, Kang Zhou, Xinfeng Han, Guoquan Han, | 2016, Pages 1-8
microflora and quality of chicken drumsticks Shuliang Liu
A Combination of Chemical and Ultrasonication | Leonard Koolman, Paul Whyte, Joseph Meade, | Food Control, Volume 67, September
143| C1147 Treatments to Reduce Campylobacter jejuni on | James Lyng, Declan Bolton 2016, Pages 1-8 2016
Raw Poultry
Effect of enhanced biosecurity and selected | M. GEORGIEV, W. BEAUVAIS and J.| Epidemiology & Infection, Volume
144| C1148 on-farm factors on Campylobacter colonization of | GUITIAN 145, Issue 3 February 2017, pp.| 2017
chicken broilers. 553-567
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FSA Project FS101120: Nigel Cook, https://www.food.gov.uk/sites/default
A critical review on the survival and elimination | Angus Knight, /files/FS101120%20NoV%20critical% 2015
1 | N1001 of norovirus in food and on food contact surfaces | Gary P. Richards, 20review%20report%20-%20FINAL e
A Report to the United Kingdom Food Standards | Jonathan Stein, %203%20June%202015.pdf
Agency
Recent advances in understanding norovirus | Karst SM., Tibbetts SA. J Med Virol. 88(11) :1837-1843 | 2016
2 N1002 .
pathogenesis. (2016) A
A systematic review of human norovirus | Knight A, Haines J, Stals A, Li D, Uyttendaele | Int J Food Microbiol.
survival reveals a greater persistence of M, Knight A, Jaykus LA. Volume 216, 4 January 2016, Pages
3 | N1003 human norovirus RT-qPCR signals compared to 40-49 2016
: 4
those of cultivable surrogate
viruses.
Progress toward norovirus vaccines: | Aliabadi N, Lopman BA, Parashar UD, Hall AJ. | Expert Rev Vaccines. Volume 14, 2015
4 | N1004 considerations for further development and 2015 - Issue 9 Page 1241-1253 e
implementation in potential target populations.
5 | N1005 What is the reservoir of emergent human | Karst SM, Baric RS. Journal of Virology. 2015 Jun 1; | 2015
norovirus strains? 89(11): 5756-5759. A
6 | N1006 Norovirus introduction routes into nursing | Petrignani M, van Beek J, Borsboom G, | Journal of Hospital Infection. 2015 | 2014
homes and risk factors for spread: a systematic | Richardus JH, Koopmans M. Mar;89(3):163-78. R
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review and meta-analysis of observational
studies.
High hydrostatic pressure processing: a | Lou F1, Neetoo H, Chen H, Li J. Annual Review of Food Science and 2015
7 | N1007 promising nonthermal technology to inactivate Technology Vol. 6: 389-409 (Volume e
viruses in high-risk foods. publication date April 2015)
Persistence and Elimination of Human | Cook N, Knight A, Richards GP. J Food Prot. 2016 Jul;79(7):1273-94. 2016
8 | N1008 Norovirus in Food and on Food Contact Surfaces:
A Critical Review. F
Enteric bacteria promote human and mouse | Jones MK, Watanabe M, Zhu S, Graves CL, | Science. 2014 Nov 7;346(6210):755-9.
9 | N1009 norovirus infection of B cells. Keyes LR, Grau KR, Gonzalez-Hernandez MB, 2014
Iovine NM, Wobus CE, Vinjé J, Tibbetts SA, F
Wallet SM, Karst SM.
Prevalence and Evaluation Strategies for Viral | Shukla S, Cho HJ, Kwon OJ, Chung SH, Kim M. | Crit Rev Food Sci Nutr. 2016 May 2016
10 | N1010 Contamination in Food Products: Risk to Human 31:0. i
Health - A Review.
Temperature-Dependent Persistence of Human | Choi C, Kingsley DH. Food Environ Virol. 2016 2016
11 | N1011 Norovirus ~ Within  Oysters  (Crassostrea Jun;8(2):141-7. f
virginica).
Fate of Human Noroviruses in Shellfish and | Campos CJ, Avant J, Gustar N, Lowther J, | Environ Sci Technol. 2015 dJul 2015
12 | N1012 Water Impacted by Frequent Sewage Pollution | Powell A, Stockley L, Lees DN. 21;49(14):8377-85. i
Events.
Norovirus genotype profiles associated with | Verhoef L, Hewitt J, Barclay L, Ahmed SM, | Emerg Infect Dis. 2015 2015
13 | N1013 foodborne transmission, 1999-2012. Lake R, Hall AJ, Lopman B, Kroneman A, | Apr;21(4):592-9.
Vennema H, Vinjé J, Koopmans M. i
> J€ J, b
Proposal for a unified norovirus nomenclature | Kroneman A, Vega E, Vennema H, Vinjé J, | Arch Virol. 2013 2013
14 | N1014 and genotyping. White PA, Hansman G, Green K, Martella V, | Oct;158(10):2059-68. e
Katayama K, Koopmans M.
Assessment of public health risk associated with | Lim KY, Hamilton AJ, Jiang SC. Sci Total Environ. 2015 Aug 2015
15 | N1015 viral contamination in harvested urban 1;523:95-108. e
stormwater for domestic applications.
16 | N1016 Norovirus cross-contamination during | Grove SF, Suriyanarayanan A, Puli B, Zhao H, | Int J Food Microbiol. 2015 Apr | 2015
preparation of fresh produce. Li M, Li D, Schaffner DW, Lee A. 2;198:43-9. A
Norovirus and FRNA bacteriophage determined | Flannery J, Keaveney S, Rajko-Nenow P, | Water Res. 2013 Sep 2013
17 | N1017 by RT-qPCR and infectious FRNA bacteriophage | O'Flaherty V, Doré W. 15;47(14):5222-31. e

in wastewater and oysters.
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Regulation of Norovirus Virulence by the VP1 | Zhu S, Watanabe M, Kirkpatrick E1, Murray | J Virol. 2015 Dec 30;90(6):2858-67. 2015
18 | N1018 Protruding Domain Correlates with B Cell | AB, Sok R, Karst SM. e
Infection Efficiency.
Norovirus antagonism of B-cell antigen | S Zhu, M K Jones, D Hickman, S Han, W Reeves | Mucosal Immunol. 2016 2016
19 | N1019 presentation results in impaired control of acute | and S M Karst Nov;9(6):1559-1570. i
infection.
EFSA Randomized, double-blinded clinical trial for | Leon JS, Kingsley DH, Montes JS, Richards GP, | Appl  Environ  Microbiol. 2011 2011
20 | N1020 2012 human norovirus inactivation in oysters by high | Lyon GM, Abdulhafid GM, Seitz SR, Fernandez | Aug;77(15):5476-82. s
hydrostatic pressure processing. ML, Teunis PF, Flick GJ and Moe CL
EFSA Comparison of mnorovirus RNA levels in | Lowther JA, Gustar NE, Hartnell RE and Lees | Journal of Food Protection 2012 2012
21| N1021 2012 outbreak-related oysters with background | D Feb;75(2):389-93. i
environmental levels.
EFSA Environmental conditions leading to shellfish | Maalouf H, Pommepuy M and Le Guyader FS Food and Environmental Virology 2010
22 | N1022 contamination and related outbreaks. September 2010, Volume 2 (3), Pages
2012 a ff
136-145
EFSA Evaluation of Adenovirus and E. coli as | Serracca L, Verani M, Battistini R, Rossini I, | Lett Appl Microbiol. 2010 2010
23 | N1023 indicators for human enteric viruses presence in | Carducci A and Ercolini C May;50(5):462-7.
2012 . . o
mussels produced in La Spezia Gulf (Italy).
94 | N1024 RIVM | Fresh fruit and vegetables as vehicles for the | Berger, C.N., Sodha, S.V., Shaw, R.K., Griffin, | Environ Microbiol. 2010 | 2010
2013 | transmission of human pathogens. P.M., Pink, D., Hand, P., Frankel, G Sep;12(9):2385-97. F
The impact of temperature on the inactivation of | Bertrand, 1., Schijven, J.F., Sanchez, G., |dJ Appl Microbiol. 2012
RIVM enteric viruses in food and water: a review. Wyn-Jones, P., Ottoson, J., Morin, T., Muscillo, | Jun;112(6):1059-74. 2012
25 | N1025 2013 M., Verani, M., Nasser, A., de Roda Husman, e
AM., Myrmel, M., Sellwood, J., Cook, N.,
Gantzer, C
Scientific Opinion on an update on the present | EFSA EFSA Journal 2011;9(7):2190 [96
26 | N1026 RIVM knowledge on the occurrence and control of pp.]. 2011
2013 . a ff
foodborne viruses.
RIVM | Use of the comprehensive FEuropean food | EFSA EFSA Journal 2011;9(3):2097 2011
27 | N1027 . .
2013 | consumption database in exposure assessment. b &
RIVM Norovirus Contamination of Bell Pepper from | Leén-Félix, J., Martinez-Bustillos, R.A., | Food and Environmental Virology, 2010
28 | N1028 2013 Handling During Harvesting and Packing. Béaez-Sanudo, M., Peraza-Garay, F., Chaidez, C | December 2010, Volume 2, Issue 4, e
pp 211-217
929 | N1029 RIVM | Removal of Escherichia coli, Enterococcus | Love, D.C., Lovelace, G.L., Sobsey, M.D International dJournal of Food | 2010
2013 | fecalis, coliphage MS2, poliovirus, and hepatitis Microbiology 143, 211-217. A
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A virus from oysters (Crassostrea virginica) and
hard shell clams (Mercinaria mercinaria) by
depuration.
Comparison between quantitative real-time | Lowther, J.A., Avant, J.M., Gizynski, K. | J Food Prot. 2010 Feb;73(2):305-11.
30 | N1030 RIVM | reverse transcription PCR results for norovirus | Rangdale, R.E., Lees, D.N 2010
2013 | in oysters and self-reported gastroenteric illness 4
in restaurant customers.
RIVM Norovirus, hepatitis A virus and enterovirus | Mesquita, J.R., Vaz, L., Cerqueira, S., Castilho, | Food Microbiology. Volume 28, Issue 2011
31| N1031 2013 presence in shellfish from high quality | F., Santos, R., Monteiro, S., Manso, C.F., | 5, August 2011, Pages 936-941 s
harvesting areas in Portugal. Romalde, J.L., Nascimento, M.S.J
Co-localized Crassostrea virginica and | Nappier, S.P., Graczyk, T.K., Tamang, L., | Journal of Applied Microbiology 108,
Crassostrea ariakensis Oysters differ in | Schwab, K.J 736-744.
32 | N1032 RIVM bioaccumulation, retention and depuration of 2010
2013 S - &
microbial indicators and human
enteropathogens.
Persistence of human norovirus GII.4 and GI.4, | Verhaelen, K., Bouwknegt, M., | International dJournal of Food
33 | N1034 RIVM | murine norovirus, and human adenovirus on soft | Lodder-Verschoor, F., Rutjes, S.A., de Roda | Microbiology. Volume 160, Issue 2, | 2012
2013 | berries as compared with PBS at commonly | Husman, A M 15 November 2012, Pages 137-144 e
applied storage conditions.
RIVM Persistence of human norovirus in reconstituted | Verhaelen, K., Bouwknegt, M., Rutjes, S.A., de | International Journal of Food 2013
34 | N1035 2013 pesticides - Pesticide application as a possible | Roda Husman, A.M Microbiology. Volume 160, Issue 3, 1 b 4
source of viruses in fresh produce chains. January 2013, Pages 323-328
Scientific Opinion on Norovirus (NoV) in oysters: | European Food Safety Authority EFSA Journal 2012;10(1):2500 [39
35 | N1036 FSAI | methods, limits and control options. pp.]. 2012
2013 http://www.efsa.europa.eu/en/efsajou e
rnal/pub/2500.htm
Reduction efficiency of human pathogenic | Naohiro = Kobayashia, @ Mamoru  Oshikia, | Water ResearchAvailable online 22
viruses in a pilot-scale down-flow hanging | Toshihiro Itob, Takahiro Segawac, Masashi | October 2016
sponge (DHS) reactor treating municipal | Hatamotoe, Tsuyoshi Katof, Takashi
36 | N1037 wastewater Yamaguchig, Kengo Kubotah, Masanobu 2016
Takahashii, Akinori Iguchij, Tadashi Tagawak, 2SS
Tsutomu Okubol, Shigeki Uemural, Hideki
Haradai, Toshiki Motoyamaa, Nobuo Arakia,
Daisuke Sanob
37 | N1038 Virological Quality of Irrigation Water in Leafy | Kokkinos P, Kozyra I, Lazic S, Soderberg K, | Food and Environmental Virology | 2016
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Green Vegetables and Berry Fruits Production | Vasickova P, Bouwknegt M, Rutjes S, Willems | 2016 Oct 5. pp 1-7 2SS
Chains. K, Moloney R, de Roda Husman AM6, Kaupke A,
Legaki E, D'Agostino M, Cook N10, von
Bonsdorff CH, Rzezutka A, Petrovic T, Maunula
L, Pavlik I, Vantarakis A.
38 | N1039 A faecal exposure assessment of farm workers in | Antwi-Agyei P, Biran A, Peasey A, Bruce J, | BMC Public Health. 2016 Jul | 2016
Accra, Ghana: a cross sectional study. Ensink J. 16;16:587. R
Utility of Bayesian networks in QMRA-based | Beaudequin D, Harden F, Roiko A, Mengersen | Science of The Total Environment 2016
39 | N1040 evaluation of risk reduction options for recycled | K. Volume 541, 15 January 2016, Pages
®
water. 1393-1409
Detection, fate and inactivation of pathogenic | Barrett M, Fitzhenry K, O'Flaherty V, Dore W, | Science of The Total Environment 2016
40 | N1041 norovirus employing settlement and UV | Keaveney S, Cormican M, Rowan N, Clifford E. Volume 568, 15 October 2016, Pages i
treatment in wastewater treatment facilities. 1026-1036
Identification of Enteric Viruses in Foods from | Parada-Fabian JC1, Juarez-Garcia P, | Food and Environmental Virology 2016
41 | N1042 Mexico City. Natividad-Bonifacio I, Vazquez-Salinas C, | September 2016, Volume 8, Issue 3, i
Quiniones-Ramirez EI. pp 215-220
Risk management of viral infectious diseases in | Sano D, marasiri M, Hata A, Watanabe T, | Environment International 2016
42 | N1043 wastewater reclamation and reuse: Review. Katayama H. Volume 91, May 2016, Pages 220— s
229
Evaluation of viability PCR performance for | Randazzo W, Lépez-Galvez F, Allende A, Aznar | International Journal of Food 2016
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