% 8 EMAEY - VA ILREMFESEHR
2022 387H 5850 ki o
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%6 TFAMEDE

1. BRPIZEIT5HMEMERDIFH

B FUZIBUVTRER > OIRAEMITIEIH, §f 1. & 2 WITSEIED WL D2EH)
BT, —RIC T A VA JFAEBM), FABITE S TICB W TRIENE TEHT 5
ZLHIETERVR, SEIERLFICL - TR (LT A Z LI T 5, AEME
FlE, B OMBRICHKT D EAORME (pH KT/ &) TR, i
W PRAFSMIEON BRI K- T, B, §81H D W 5, BihoH
ENPOHEICESBRBICEWT, KE A, IRESEONANERNENTHZ LI
PR, BAEMEMOFBNELT D FEEMERH D, 2D X H 12, EM N —F
DOIRFE DAL DR X OLE - el CELT 5 2 &3, MAEMFE Y 27
P 2 LT D R TH D,

AR CORMT OMAED B EHEET 72012, BMICHRT 55k & B
RICEDL F TOMBIBEORELZEE L, MEDBOE\LE BT HEET LM
WL 2%, 2O X ) RBESRIZISZ D T2, a2 PRI T VISHFZERI 38 S,
T4 (Predictive microbiology) & 9 Z2RMARNFIE L CTX 72,

B, THSAEYFIE, VA NVZADOGE TR, FHIZIB T 2 T A /L ADIEPRIT
7257V 70BL L HEFFTLHEEZOLND,

2. FRHMENZOHME

THIFSAEY ¥ (Predictive microbiology) &I EMICISIT 2EY (FrIZHER
B, ) ORI 2 ST T L L CRik L, BhICBIT 2MEY
T M A B ENNCEHE - R T A0 DO TR E U CREL CE MRS
B Th oD, THAEY O BEE - BURIX, &5 OMAeEY S Z 3
12, BTV DEREESRM (RE, KoTEME, pH) B2, TRIFGEE 352
EThDH, ZOX IR TP EZERTAH-OICRESRMN 2/ T A—2 L LT, W4
Y28 & BT D12 OB FEOBHE T VNIREIN TN D, BREIE LT,
PRAFIEE T OIREJEEN S | 5 & T H2MAEMBOEALE THT 5, H 50
BN TALBRZEA D & | LB OMUAE S 2 TS 5 & o 7z, fRRF e B LA HE
ETDHETANELBEINTND, £, —HFTHEDN B DERBESM T Tl
FET D, DV L7V, LW HBORAMRE LTI A T, MERHN
(I E B 2 T T LT 2 FIENTHFEEM L TWD, MF07 7a—F% k
FLAGLEDLZ LT, LOBENRTRINAREE 725, BAEMIZIE, (55
R ZEHEHET L TBWEGEAE, EOL VWO T, EOMOERT, ok
EOBEBIZETHMT D002 LWV ol=f0NTICEZ L ENTEDL LD
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272 %,

KK CIE TR A FICEE T 2 W < OO REN R S TE Y (Brul et al,
2007; McKellar and Xuewen, 2003; McMeekin et al., 1993; Peleg, 2006), % &
F oL HFEGDTZODHMELE 7o TS, £72, EEREPERFINTHEEE 2 MR
FTAHUE, THIET VBEEOFGR LT E B I LTV D

3. HE/ERMETILOERES

WA ORI LE S HEHE S 2 WIS 2 KRBT 5 72O O ELE T L O
NI DD BEBEZ /T B LD, 1 Ui, BEFE IR & 5 TSI R 2 R B
T 57O Primary’ (—iK) E7 /0@ 45, Primary €7 /VIZHEGH S 5
VIIFER OB 2L 2 50 iR T 5720 DTN Th 5, B8 2 il o 10F%
172 Primary’ €7 /L& LTIEIEIEIr Y AT 4 v 7KL T~y D X H
BN ET N, EO%, 85 7% & L7z Baranyi €7 /L (Baranyi
and Roberts, 1994)X° Fujikawa 7 /L (Fujikawa et al., 2004)23%F Hi 5,
WIRD Z & 723 BB FED St 3 BT UIXHEAH BEPR /S X — U F BT 5 TL B,
‘Primary’ €7 WIZEOHNXTOFREEESEDLZ LI L > THEAX DSEMET
@Eﬁﬂﬁ’?ﬁ%i’ﬁﬁ< ZEilhe b, T2 TR HEEERIEEE I T B HSHE ah R A 5 iR
g5 (K1), HRIRED LA R, SRV Cor ol o B 1%
RYER @ﬁ% IZFEY) DREL RO TL DI ENmND, ZOXDIT, BREESR
DN L > THE K RO IZ R 72 D03, AR L 72 5 3% — X Primary’ £
ThE L Titid s, TOENPOREDEST D2 LIz s,

KIZ, Primary’ E7 /0BG LNTEREEORE L £ DOREESRMN & ORRE
i SPOREFRA TR Z Li2/2 D (Secondary’” (—k) €T /), —fl& LTK
1 D OE LT R RIEFEE SR & OB ER 2 12T, ZoBRERIRT
HETNAE LTIEEA RET ADBREINTWVDH N, Z 2 Tl Ratkowsky @
SR TV A3 4 5 (Ratkowsky et al., 1982), —#il& LT, {REDHDE
BEET AL L TWAED, YIRO Z L 720 bIRAEY ORFEIZ I O BREEEA i
21X pH RBHEIRE OKEME) . ARIBIRE R S, BNEET L, ZUb0R
BIZONWTHHEAMR B EEBE LT VDR A IZIRE ST 5 (Ross and
Dalgaard, 2003), G EHIZ2HEY flA & L COHEE,. pHZIZULHETH 121D
RREERNZ G ATHEAEEE T VN RE I, REBEZRBRIE BTl TWD
(Mejlholm and Dalgaard, 2009; 2007; Mejlholm et al., 2010), iz HEE~ fif)ﬂ
RERNEZMAIANVTETRET VRSN TEY . T H ORI Z I
725
_@io . BHEORBEERZZEHLE L TET VICHAATL E Wo e FIETE
7 IV BHRS 75%?%)““(%‘“(1/\575) — 7 C, B O FEEEO R O R RO IE R
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PEIZZIEIZ D720 Gk LI NAIEREE ZE R 721 THIREIC TRITE 5 L IER S
2\, EDTD, BEOBMAICEE L CIBEENARAIR TH D, S HITiE, FEED
MR LERDEMTOET MEE L FTEMANIIIAD R FETHD, FFLLIE
FSCRREEAZ LT, BIIS U THEW G I TW ZENREETH D,

ZHIVE THIRE T VA2 BNC U TR L 722y, SERRFEDOET ML b EETH
5o MBGEEIZBWTIE, D ER z HICREFESINDEE LENELS HIREL
TELD, 1RO Fxt s 7 7J:’CIE1‘%’J CIAEME D BT 5 & D 7 BlGR
W72 CIXIERER FEIR 2 TG B 72 DICIEAR T+ THDH Z ENHEMENTE T
WD, FEIR R ER DA IZ U\’C‘Biﬁaﬁlﬁé%ﬁ@ﬁﬂﬁk IR Primary’ €7 L5
R & T U CERBE S DR & #2 97°Secondary &7 V& EH T 5 Z & T,
2 72 FEWCT I A FTRE & LT % (Peleg, 2006),

B %2 Primary’ €7 /WVIZERBE OB % KM L 7=’Secondary’ &7 /L & AT
HZ LT, BETORESMTICEBWTCOLIEMBOELE v I = L— FA[EE
9% Tertiary model’ 2:MEH L, HFFEOTHIY 7 hy =7 ~LFRRET D,

4. FRAYVI LD T7OER

B LI THET VEANEATATOICEFO TR Y 7 F U =7 3BF S
TV D, 1990 FERATHITIIKRE, HEICBW TRKBRARER 7 n Y =7 &
U CGHIBERE T Y 7 b0 = 7 OB D & A7 K E TIXBE & B 23 e 1T
SENTWHEED Y 7 h =7 Pathogen Modeling Program (PMP)73Bf % <
#17z(Buchanan, 1993), —J7C. #[ETlZ Food MicroModel (FMM) (McClure
et al., 1994)23BA% S, FH Ny r—U L LTIRGEESNTW 2, £Dk, AV
7 b7 =7 1% Growth predictor & L CHERRIEIND L O/ >TW5, Eid
D& fi%‘@ﬂ%{é%% B9 DWF2ERR N B I N DI DN T, [FIERO FEFE %
HWTHEERL TWAICHED LT, ZOEEIEREND DL Z LRGN E RS
T&7, Zh iiﬂi@@b\‘?-ﬂﬂl@éi‘ﬁxﬁ DiEW: ERKITRE A B 2 65
N, b EERT kiﬁn@*@iﬂ7/%ﬁk%w & FERRDT — &%
LR oZ2LIcdhd, 20X o7 EBD RE, OKIE DA A
T, ENEND B L7 PMP < FMM klﬂot%{ﬁﬂ/7 =7 Wﬁ%éﬂ“(
WHMBEZEEN T — X 2HE L., T—ZX—ZX L LT Web T 2003 £ 5
ComBase (=1 > X—Z http://www.combase.cc) & V) 9 ZHI TARR LIED TV 5
(Baranyi and Tamplin, 2004), & 5{Z 2006 235N & A~ =7 KREFEOR M
e —=bNDY) | T—=FN—=ZADIFRPHENTND, TOT —F =D
NBIC X o T, HRT DAL DNEGITHMAEMZBE T —F 2 BRINET 5 Z &3
AREL 7o TE TV D, 2021 ARERICIW TS RHAR K E R B 5
t 4 — (United States Department of Agriculture, USDA, Agricultural
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Research Service (ARS)) & 72> T\ 5,

2021 4 11 H3i{E, ComBase [ZIER S LTV D7 — FEUE. IR MM & 5
JHIE AT, 58,850 L2 — RLLETH D, T OIIE 8 Fl3 I FUIEMEE O
T—F2Thbd, HIET HME O, IR, pH, KoiEE (BREREE), &6
I EMOEHAIRIRT 52 & T, R & 72 HME O¥EE, FEIR DR L LT
— X ERBETDHENTE D, Web ETORHE, FEICMZ T, REIZSTT
T—FEXT s — RLUTRAANAIEETH 5, ComBase [ZINFKS LTV D
T — I TR ZERICPE S . ME O F FxHfE (logl0 CFU/gor mL) T&H
D RBIERIITEET — 207 my MeAET—x Koo, ERFIEOFM
EDNERI TS, ComBase Th b ANMEDEmWE T, ZEH (29 &) ©
ZFENT — X A EENICRBINETE AR Th D, £, MBEMELE LT, HfE,
IREESA: . pH &k, AKROTEMSM (ESIRE) FEOFRMITINA T, EEOR M,
BT DT —FERKRVIALZ EHTE S,

— 7T, LR ORE - FRiB SO EIZIB W TIL, ME I S 7205
HEEDRD D Z Lmn <, BB EEL Z & L0 bl LARESRFOME
FICE o THRHEL T HMEALIIEIE RN DO EZ T2 ENEHETH
Do XL T DMEOHE ISR A MR RE L T 5T — X=X XY
ZL ORMBEICE S THEREHERST N TFEINS, £2 T,
ComBase [T SN T WD T — & 85/ FEHHT — Z ICEH L TT — &~
—Z2fb L, BREESRMIZRB T D55 & 722 2 M OHEHEE OIF i 2 S stk L7z
7T 7 CRELT, WIEFEHGE ST 7 L — IR b L TIRIMFREEZ R I T
7 =7V —/L7" MRV (Microbial Responses Viewer, http:/mrviewer.info) T
& % (Koseki, 2009), MRV TILHL{E 16 FIHOME 125 L CIRE, pH, K&
PEDBZER OMETITIIT LIRS A BT H N TELHETT
< WO S GREED) ITBT 21 H b RRFICHRBE TE 5, MRV TR MER
P33R D 2 Al B 2 HEAH S 72\ 2 D D BRSO BRBE A & [EHEAY I TR 5K W RE
T 5, 6T, MRV OF# L LT B ETHEREZESITHREKETEH L 1T,
EREH), SRl me AT 2 ENRTEX D X Rikit e e T 5,

ERMY A M2 EZITXET DY 7 b= THRELEREL TS, T AY

(https://irisk.foodrisk.org) & MEIZIVD U A7 G SR Y — V% ¥ = 7 ETARK
L TCW5, FDARISK®|IFfli A DT F U FIZEIT 5 U A7 OLbihret & . MEFin
B R EEMEZ BB E L TV =7 ETEITARETH Y, OfRE 7 7 U N E
IRFLTBLLZEHTED, VUATRHMEOFE TR Y — /& LT, O THH
)TN 2T D—DOThD,

il I PIITR L2 R TH Y 7 Fy =T BRI TEY, BRIIZISE T

47



O© 0 N O O = W N =

W W W DN NN NN DD DN DN DN DN = = = e e e e e e
N m O O 0NN Ok W NN RO O 00NN O = O

202253878 E8HEMEM VMILAEMFAESEH
TH2

WRLT, VA2 5D 22 BEOWEE LTERT 5 2 L8 T& 5.
BAEMEHTE LY 7 MU =7 OF#EIX OpenML for Predictive Modelling in
Food websites (SourceForge, 2021), Tenenhaus-Aziza and Ellouze
(2015) F LT Koutsoumanis et al. (2016)IZ5E LK F O LTV D,

5. MERNVLTFRHERTEZOER

WKL < OBE . WEMZEEIO TR L W2 IE, B ICE S B2k (4
FESOFEIR) Z BT T M Ko TRLR 75 Z L 2 EWR L TW\e, 2o RE#ZE L
2 D AR DWW TR 2T & LT RBR L7z B0 Th D, d#E
AR EATIZFE R ICE B fE 2 B2 TR T 23, IRPMEmET D &
DRFERMEDN D . LI UL EBRRE R & OTRBEC, 0 IR LERMBOKRE 2T Y X
EVo BEICEE T 5, 26 OHERIIEH > TV DML E Tlds
LAY, TRbbAEIMER > TVDHLEVIENRRELSEEL TS, £
BERBEN WA S BN T, BN/ NS 7o TL 5 & AEMERNIC
BT A2 O OFE OB NBHFIZEND L O, fERELTATY
IMREL Y FUEENMETT 5, 20X 57237 Y RIIAEMOFREICH
KT HHDOT, BEEE LTIRZ N D, ZEPEITW HERZ#ED KL THIH
UDHZEIETERVD, T—X2EEOTDDERITIES T Y X, EBEiD
W ZLiZkoT, HDHWITRIEHSEOMRER BRIk > TR A Z EnFf
HETd 5 (McMeekin et al., 2010), Z D X 9 72737V %X Uncertainty (RS
M) & UCERER S, BEhE E RRREFEME L IIRA L CiEin T2 2 23U A7 5l
D4y B TR ST 5 (Nauta, 2002; 2000), ZEHMEIZRE D Z &8N T
X2V DO T, WEROWREFRII2ET METIETITHISIINETH 0 | MIRIZE
FIBRRE G HERRIIRFE~NLEBIT L o5 5, JHUIR—MEETCH->TH,
BRRDIBENCAEFT B OE, ARSI OE N Ek A RERIC L - TR
BT DHIENHESNTND, £72, AL, MBEERE LT, H5—F
UL B (B 21X 103 CFU/ml B b)) ofEMZxSRE L THHET /BRI OGN D
7o, il & ORI OZEE) OFEW B BAZE ITHLIL 22O D EOGE I E 2« D
HEEOBENDRBEICRD  ERE L TRERELDEEZELDLIEICRD, 20D
Loz R L U TME I 2 W - T2 EA 12T, 2D OB R =M
EV o T MBEZHRIICERBR T2 2 L 13md TEEL W, (1T 52 OfERN I £ 8]
MVETHD,
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%7 HAERIG

1. $E

AT 25 FM e A EKIGE T ME, F5E DT FAR N REE O LIS
TR IR (YL, RIE, BIEIE, %) OMRE, HEROERE (H8)
DR E LTRDOT LD TH D, MEMDOSGE . DEORIFAETH @RI AL
222 E2ZBRTHMLENDY, BEZELBETERVE O REAEICE
T o s REZHETORM GHER L 20X o220, Wb bET L
DIMERRD HILDH, iz, FHERITEL T TH—IomET . Mo THofi LT
WHZERLNZ D, HESNDOMRESMICEY BRDET ADBEE S,
R, BREOWEEZKM L0 MEBE LTEETADBLETHD, IHIT, FE
BRATRE /R I BRE S O K& SOFIRICE U, 2hREZMBIROLEH) & XHIT 5720
IR/ ET ANRMETH D Z L, LT, sEfllc YW TR T %,

2. HEERRUTHROOLEN

MBI IAF TR ZEIZ OV T, ALFWE & RIRMEMAEY & TR E 70t
ENRD D, Thbb, ALFEWEOLEIZIE~A 7 2E/L (umol, ~1017fHD 55+
¥) L~ vHDH0ET /L (nmol, ~10M4 D15 LIV OIKIEE LA
2, FOICRERRLTEMZR S 720, Hx DY+ OFEFHR T S & X3
272 B 7w, — 07 RIRMEIR A OA T —E ORI T H AMRICEEZ KT
TRREMEN S D Z L 2BE L2 o2, DEORFEIRIC L 2R S
2 DY 6 . Mt 72T DX PEHMEICHE R THE TE 22 < 72 0 | MEERRM 72l
WL L T2 %

3. AERICOERE L G5 REEDREBIE

B (BEbK &2 & te) [SRIKT 2MED Y 2 7 FHC T 5 HEMKGET VI,
Y BIEICW= D — R, AN (B, &~ b v 7 AOMEEMANLAE
U DAEMFENRIEDOFREREKM LD EBZ 2D LN TE S, KOIE, &
FOFIERIC XL D, BIEBROENEZ R L TND, 728 20E, Bk e & HITER
SNTRFERIC L D ARG T 272901213, AMERO & F S F R EgiEIC X 5
fREE A 3 0 B2 17 7R, FOREEEA T D DR RITFEIRICE D . AL
I, Bihcky, EENLOREBICLVEIT S, FEORREE, A, &
P lE DWW TRE DREFEEEN A U 22 H b b T HERIGET VX DAY
FHIREEZRT OO THLIND, AYFEmekiflc i3 2 e nkdons,
Bl z2iE, HOAEFRIIEEDOE O pH &V — ROfMErEIckFET 5, FRICK
HHE (LU R AVYXRAEHE, 7 RUKFEZ T MR U E) 0
A e Lo iR R I XAE T, R NROFBEEDAE LSS, T AUtk
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W IR BAEIDSEA T BRNER S Th B T2, FEH IR LUL T,
W7 B NS B BOGIEE Z 5720y (van Leusden, 2000), Z Uik, EGwMHAW
& DUVMIFE D AT L IER DB ANMER R DORENRENTH D, A
WL DR % . TN ANMEME IR N A DR Z R L, 85 5 LG EOBN
[CPEOEER S R A2, BUEIIAAAE L2V, MoBRICIIBEERH Y . Z D
I, EUEAED OBPEHR L F U L 5 I EICEKF T 5, Zo@E0 I, Mg
PUF T, e bBUR7e A CH RRBRICR DRI Y r Th D DIk L, BRYEAEY
RFIEMWE CIL, T2 & 2 FZNBBD RS WA TEH, POHARTHFICE R
TIERVERENMFHET D ETH D, TORE, REREMOPTIX, FEFIC
INERRERETH - T, FEEORAREAE LOBHEZELIEDLZ &R N
AR, YA LIRS (¥ 0 OFERIIMEE LR\ Lt EDE LIk
HpEEE T IR EFEME LAY BELL T it e OMENFET D) O D Z
DXBNIEHETH 5,

4 N ' \
R = it Hﬁ"éfrmﬁafﬁx
#: Salmonella, hr e EAEE AT (B IEIHE)
Campylobacter

\ AN v
™ ™ ( ™ / ™ N
rf'“ﬁ;ﬁﬁt’ - pEvt .
#: Bacillus cereus e s 53
Clostridium perfringens, S = = EE
infant-botulism ‘ . .
. J . F AN S ANy v . A
( =SE il A ( A
#l: botulinum toxin, SEREHEEN LRSS
Staphylococcus aureus | p
enterotoxin or Bacillus FIE
cereus cereulide
N J . J

HMO. BHEMEICLIBFEDELHEEBRE

4. ST NLEY MRE
R PE A DGR DOE 2 HFOREME L LT, Wb 5 BIENFEEET, B
—DIEFAR TR AR - TR REMER T e TlEew., EEZXDH VT LE v b
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BEND D, ZOEITIESITIE, —OOIFFEMEMSAEDMIENEE L & HIEN
IR ESNT-%, IEENICHB T 2fx O\fEL R B2 THEGFE L., ISz
&l@%?éﬁép T e TR, Lo T, WRIEIRICEG: L2V iEsR I
1-p &%, RIZ 28 B OWFEENER S i1, ZEN ORI L TE
AT ERETDE, L aWiERIT (1-p2 &b, —IEL T, nflHDIH
}Eﬁz%ﬁﬁibf_ﬂ?\—@(hbfcﬁb\ﬁﬁi‘i 1-prliikT&xs, LEA-T, nfd@
DR TR Z I L 72 B O YR AIn) 1 ZLLF D X S ICFLiR TE 5,

P(Inf | n,p)=1—-(1—-p)"

COREICESEEHOMERICET VR EINTWS, DI HTEH
WHENDDOPEEET N ER—HF « KTV ETNVTHD,

EE SN D REMESAEDMILN T > 2 DR T Y AR > T D ERE L
T=%a. UToHREET VE L TRIBTEX 5,

P(Inf | D,r) =1 —exp(—rD)

Z 2T, DIFEBEEE (GEH0 . v 1TMIEME 2 OGRS OTILOMIAE T B [F
BRTH D ENE LT B ER 2R,

ZIZT. ey MRUOEIZEIT 28 2 ORMILORGLHERDB LR D | Z O
PPN —Z G EARE LTS E L FOR—F - KTV o afme LT
VL CRik T& %,

-

P(Inf | D,a,B) ~ 1—<1+§)

ZZC. DIFEEE L (EH). a & BIXSAEYREICEA OHEE XT XA —H T,
a<<B >0 B>>1 DOEHITITFE e _X—F « RT7T VU EE L D,
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—— —
| 1 i :
el 7 ——
| [ o
by Lo
PR -3 A SR A S S N N S S
E Expercntial ;II -: |
& reee Y/ BetaPoiezon '
@ i a=021, j=5g35 !
e [ ) = 3 A R L TS S
=] l b
£ : o
= 1
£ | | | |
% U.-q—--_______.:.__----I_._._.______.E___E___
a ijg P
0.2l i . ! i
M/F' o
r ] 1 |
0.0 ---‘/1 ] L ) i
-1 0 1 2 3 4 & & F 8 &

Lag Dose (Organisms)

MO. HEMNSET NV $FEEBETNVKIRN=F - BTV ET)V)

2022 FHUEIZB W THE SN TWDIRIEMME O H & GET /L DIRT A —
2 EFROIZE L DT,

<KOWMATE>

5. Key Events Dose-Response Framework: #if-7HERLETIVIEEF X
PERDEFEME O Y A7 T T, FHIOEE L 72 2B EE & & YR b
DR E R TUERDOH BT T VI TFTOWT DT —Z BNHWL D,

O ‘HEFEREROHET —¥
@ b hORTUT 4 TRBRT—4
® BWERT—X

WTNOT—ZHW=E L TH, BEINZETMIEFITE S ORE L&
A EOSE (FRIET AAELET — % OFIFASS~O TH)) AET D, Fl 21,
ERRDENCME N DEZMEDOE N2 CITETIVICEET L Z LTy, F
7o, BEMEBROBTRHIIBMEDOTHETH D LIEINDN, 1-2 HIHOEHE
RN LIV, Lo lzZ BB TEX 7o\, A CIEFICEHEE e sME
F=H L LTE, 7 A0EHE (ZVEH) 806, KHE (D) 2
ETHRTHD, LoL, 2o oRBEAE, BUROFIN EREE) &R (%
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YelfesR) L Z2HMICHE OO 258U (£T k) TIEEET e,

iRk X9, BUROAEKISET VITIZSZEOMENR S 2 DIZHAT, Zh
OOREZ kT2 720I121%, FRKEFEROBRICHHEME L TOME & A
M & OBIFRICAT H2ABAEREZ VRS EBE LT, ToMAZEEME L TTF
MET NMTHAZAT Z & T, LVBENZTHZ R ETDHIHERISET VO
REER\Z 72N B,

RO ERISET IV ELREOHE
TILBE NI HEE T & 22 |
> IR BRI DOy D | BEBETOER  [cKey Event 1
TR, EHIZEE OO -p S NP
T2 DEFER % 5 R | MM QRS TOER |¢Key Event 2
LCTHIAREE T 57280 10 E
(Z Buchanan et al. e | REE#EAORBA  [¢Key Event 3
(2009) 732" L 7= Key e/ Up
Events Dose Response BATET [ mp

Framework (KEDRF) @ BO. Key Eventsagose Response Framework EKEDRF) Iz
WEA % FN =377 70 Fl B % ((gﬁiﬁqz?ﬁdzoDoogs;e—Response ETFILEBEDR
FISET NV EREET 5

(MO), KEDRF &3, Gz ER L ThrLEEN TORENKILT 5 E
TOHEL 725 NMENTOARS S (Key Events) IZFHET 2% 2 FTH D,
FOSIEFEN A TH > 2RO ERISET A0 GIAI L T, Key Event 45T
DALE/ FEBFERZHEE L, R e TS 28 e V2% T2 8
T, 1ERFHhTE TWadr o e HERICHERED —n 2 520 LT, BEDA
RIOSIZEED BFMEO VI AN A MR GL RO TRl Z AIRE & T 5,

2022 4 1 A IR 0T B TH LIEFE T O J MR B o SEBZE ) O T-HIH#E & (Koseki
et al. 2011; Koyama et al, 2021; Takeoka et al. 2022) . IEPNHIEE & OBt A4
T COIRFEIEME OMHEEEIOHEE (Fuchisawa et al., 2021) . /M5 Bz~
D reany 22— ATHl (Abeetal., 2021a) A[REL > TEBH . EHIT
FBEIE D O kg #H» 5> KEDRF OEEZHEME L T, hoem s 2 —0
YR 2 TR 2 AERISET AR I TS (Abe et al,
2021b),

SHROF-LTRERRETIVEEOFEL LTERAMFING,
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¥£8 REEN

EHMER ) A7 G, N TR o T AMEEIC LT v &
NTWBEEL DA LTy NEEET U N Ty NEBNEENDILEND D, T
FEHTIZ U A 7§l ORERRERZ O U 2 7 B HELOFERI % 2 F R 72 B EE 1
DT, URATFHEE & U X7 EBFITME 2R TE HiEA VY —/L& >y b
Thd, EERAVA—FR L FOEL-oEH 5 LEIE, VA FHMEOREN 2 WE
FARAIRCTH D, B/ pa A= NOEFIT, ZN6DA Ty hOY R
BEOFEM~DOEIFIZKTT 2R OBRE PO HRILTE 5,

JEE AT OBEBEREEIL, TP EEREICEHEL TWALERH D LD
ZLTHhHDH, BESIL. TETNADA Ty MEMMREDT 7 7> b DZEAL
IR B, I HIC, ET AT U Ny MIESSRELZFHET 5, €7 VB
FHPIZET VDT —~ 0 A% Ml LORET D72OICHND Z LR TE
5o T, BT NVORGEL O Z Y MHHERICB W CEERKE 2 R 2 N TE
Lo BESHTITERRERFOET VO REOBRIEMELIFET 5 DICHNLD
ZEbd D,

EESHTIE, U A7 BBRIS £ 72135 =4 U V7R A v b OKREICH LD,
FIBINDOT — Z L F T IR OEBIENANL 22T 5 BB TO U —FIFE) D
ERisdZ iz b, (Lamboni, Sanaa, Tenenhaus-Aziza, 2014), =
NOOHMOTZDIZ, TEHROME (Laxminarayan 3 X O Macauley, 2012) 47
Hrid, BESHTHEELMTET L2 0N TE D,

EBETNDA Ty NeT U N7y FORERIZ, BRESHTFEO R R 2k
DI=HIZIT 1% 1 THHRETHDH, HEMICIE, BRESIEITEE D1
7y bDOT U INETET TR WL O ORI E B R E 2495 X
XThD, TORER, SEIFEhA 7y ORI R EENZHMEIC X T
% (FHBE7Z2 &),

[l 3 AT e B AT _(ANOVA) 72 8 DOFEFHR— A D LI R D4 7 > B
D) 72 BN O E BRI 2 AT 5 il IEFAL F 72 I3E B b S 7z E
REOMEH, 512, BIFESITR EOFIED ., BIRBEOGE, EEXHEICES
<, A7y MEDREDOZORFHIE BEMEOEE AT 5,

L2 L, WEaHRE X R IS BRI WA, FEFI NS R e T x,
L7eRo T, BEREEIL, ZOEBNREEE (Thbb, VAVEBRORE
W B2 B2 D DI RESDRRDON?) ITHOWTHHET 2 HE R &
HZEICHERETRETHD,

RIS U AZ5HMET 7' e —F IR < | mUNIHEE Sz what-if 27
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VA OF R 28/ N & TiEAen, FlzIiEsE 8 Er8n 5 13< ERK
FRITHER N E I N—TT5FT /L,

1. EMEY R 7RI I T 2R T

AP R R~ O L ORIE 2 R 5 BRI, FELFI D, R D,
NN D 20 E BN T DT DAL ZIT AN ILT W D EEHE (i e VO RF
BRI YE) Z5%ET D (B : Tomatsis, 1990), e/ EAE T AERIC 18]
72 b D THLARMENRH D720, BETL20IXRETHL, LnL, EHEEZE
BRI T & 2 &P T, A CIE R A 5 872 557 13, M2 LT
FEENEZ SN TWHDENE I DO AFRTX & H D,

B 21X, RAEAR OGO B AL, BhEME ORI D Y — A BASE LT
WME SN TWDRE, BEEMEDOR S DRFES~DIESEDO LALIZEBRE L TV D
g, I AP — FRBIE S NN ROEAITTAT T DRFICRL 70 D, 2D X5 72
FLYENTE 2 HIWr 9 5121k, BHRREEIA L ETH D, BIEMZ2 U A 7§D
FERORIHEMEIZ OV T, GELOERE, 72137 ET LI L TRETH D
BlE. T LT, R Z T 5 720 O S - FEMEIC UL fEl sk
RN 22D, 2 & 20E, BT — ROFFERHMEIC BT, Atk
FEDFEAED B> < FEMIE, BEEI OB P& EIEIZ B3 2 1 SR DMK AT
REMER®H D, BT, B AT — FORMEFHEIC ST, i Lrarte
IR AE 2 S BRI RR R AR BE T 2 8 MR B E IS B 5 59 W RERLIS Xk
LCHEFICBIRTH L AREER S 5,

%ﬁmjxﬁﬂﬁffEWﬁ%ﬁmﬁﬁ%#T’ﬁwfﬁﬁbﬁwkw5ﬁ

ENWCRESWT, BETZ Y 27 2876 iS5G, € D%E DRI
Wi_m%@xﬁfﬁhﬁé_&mfﬁékwé%bwmﬁﬂm%éMK%A
Z O LV RIS T 5 4545 U X 7 5l O 50 R O RS P AT FR E Sl A
HIIKGFT 2000 LivZeuy,

ZD XD A HEYE AERSSL L TR IR SN, FIERE G SNk
S Liviany, HAKR, EMER U 2 7 S OFRST O 720 O R HIR AL &
%@M %Lw%ﬁiti%ok%%bmﬁﬁ@ﬁﬁ®@%®ﬂﬁ%ﬁ%mﬁ
HT72DIZ, HRICERATHLIVERD D,

z BH) U R 7 Gl IS 1 % I EE S AT

%)Xﬁﬁﬁ%Tw@mF TZIE, WO T7 Ta—Fib 5,
Saltelli 5 (2008). Frey © 2003; 2004) L. URIZERESnTWs heEy 7
DSR2 AR R AL TV D,
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(1) MERIFIE

FETHIRE ST FiE (OBAN—Z2ADOFEEL TN D) OFNZIE, NELZFERT,
BT, ANOVA, A imE, 7 — Y “iREEERE (FAST), MHAE#RE
ATy A (MID, DEBIOERYV—NEEND, ZNHDHEDIFE
AEF. BT e I alb—rarytllAEDLET, 3Ty Thre v
Ralb—3a rORICEH IS, ElfREHT. ANOVA, FAST, 3 KO MIT 13,
KA 7y ORKEOFEENHEME Z RS 5, BURSHT TlE, 7 AR OK
ENERIND,

(2) Graphical methods

T 7 4 VIR FIEX, BE, BRSO ARA, X —T vy b (EENMERRN Y
2 7 Ml %45 Bloody Clam FOGR ET U AFHIBI) 72 &ED 77 7 DT
J&E % K3 (Eschenbach, 1992; Frey, Mokhtari and Danish, 2003), ft o
EMFIEORR S, 77 7 CENT L2 LN TE L, B X IZNANARR 2 For
HIODEETF v — b, TNHDHIEE, FT V&2 S LI T SHIOAR7 U —
=T HEE LT, £REA 7y NEeET U Ny N ORIOGEHE KRR E
RITDIENTE 2, HlAIX, 20X D REHEMKFRRICIT, thoFETIE
YN O X O WATREMED B 5, L 2 WESCIERIE N G £ 10D "lREMEN
»H D,

(3) &S HT FIEOFHM

BRSEDTFIEIL, A7y POKFEZBIREE L DRR, ATy FO/NE7R
EBE L ABEEOE, TR0 EMAEEFREOR 57 E, A 7 b ORKRE
BT 5 S E I E WA R 5 (72 & 21X, Frey. Mokhtari and Zheng,
2004 D 51, U FTOROZEZBM), AT~ OIEMAHRERED /) 23T X K
U w7 FiET. HlRIEREET MCEA TE 5, Vose (2008) 1. £F /LT
U N7y NORMEREMEIZHT Al 2 DA Ty NEROREE TR ToHIZ AN
AX—=7ry NOFEHEZHLEL TWD, O FIER O —BUIfkE 7= 25 7%
IR 2720, FATAHRERIGA X 2 DU LRI D ¥ A T ORPESHT 51k % i
HToX&EThs, UL, HFHEORRE L, TERA Ty DT
YIAFTOBEMICON T mEEE T LN TE D,
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#&0O. Frey. Mokhtari and Zheng (2004) ® 3 5-1

Table 5-1

. Summary of Key Characteristics of Selected Sensitivity Analysis Methods

&2

Sensitivity Analysis Method
Characteristic | vpoy | psy |- Correlation Regression | 4NOVA | CART | FAST | Sohol | RSM | MII | SP | CSA
Sample | Rank | Linear | Rank
Simultaneous No No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Variation
Non-linearity No No No Yes No Yes Yes Yes Yes Yes Yes Yes | Yes Yes
Threshold No No No No No No Yes© Yes No No No No Yes | Yes
Interaction No No No No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Qua.l lta.tl‘.-'e. VS No Ne No No Yes No Yes Yes Yes Yes Yes No Yes Yes
Quantitative inputs
High Exposure No No No No No No Yes Yes No No No No Yes Yes
Two-Dimensional No No Yes Yes Yes Yes Yes No Yes Yes Yes Yes No No
Analysis
Ease of . No Yes Yes Yes Yes Yes No No No No No No Yes No
Implementation
Qu_a_nmatl\'e Yes Yes Yes Yes Yes Yes Yes No* Yes Yes Yes Yes No No
Ranking of Inputs
Measure of
Statistical No No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No
Significance
Discrimination of Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes | No® | No
Important Inputs
Robust in Practice No No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes | Yes | Yes

# A method for ranking the input based upon the contribution of each input to reduction m total deviance was explored and is promising for future

development

® Can be based upon expert judgment

© Depends on proper definition of factor levels

NRSA: Nominal Sensitivity Analysis

DSA: Differential Sensitivity Analysis

CSA: Conditional Sensitivity Analysis RSM: Response Surface Method
FAST: Fourier Amplitude Sensitrvity Test
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ANOVA: Analysis of Variance
MII: Mutual Information Index

CART: Classification & Regression Tree

SP: Scatter Plots
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%9 THEUHEIEHMH

1. THEEM

AHEEMETT X TOREEO U X 7 FHlICNEL TWD (Morgan & Henrion,
1990), 1F& A DA, BUAKIRIZOWTAR+SRIER L1 ARL . BTV
DATEIZONWTOERBARAEH D WVITEL FELRNWZ E b HDHT-0, TF
NOANNEZELS EETDHZEIIRETH D, UV AIZFHMEOZY T EhZ
WO (E72130M0) DA ROET VEROEDOME (£7-1304) = EOREIE
LSARBTETCWDINITEFT D, — IS, RREEMITHFRCE R EER-T 52
LA TUNELTHZENTE D0, B R OER & R FEME O
IS TDHEWV O BRI GIE, IEFICEETH D, L TNICRHIEMEOH 22T 5,

(1) EBRT—2DORRMEICET 2F7EEH
URAZFHIZHWD T —2 0, ®MRETHFEGREY EORE#ETICRELTH
B0, FDT—HE, T—HDENPRHEEELE L THEIT LN,

i #METAMOZBRICEAT 2 THEEM

T2 T IO T DR (BIZIERT Y Aot BOE#
AE) OFIUL, U A7 FHlASERICEEL KX L ) D AEERMETH S, #ED5
MR T —ZIZK LAFEOMAEZ RTHAELH O, AFARRT — 20 5R Y
AT LAZOWT OGN GHE LT, BIRLIESDMDBZY THDLZ LA TE
HZEMWEBETHD, TNENOHAHIZK L QMRA 21T\, fER~DOEEZ G
BITDHZENEE LV, b LOMOBTRD Y A7 OFHMAERICEE 2L 5
ZHZERHBLIESL, EOGANRLVREERS L0 EHWT 57D I I
TR EWNETDHZENZYTHDLIND LIV,

ii. WNSA—FHFEICET HITHEEN

—WRICET DT A= AT ST — % (BUAE) 2w THEE S
Do ZOWENT A—=ZDIETHDE (T 4 vT 4 THRHTEL D ANHEENM) 2
92 721, XA ZAHtE (Koyamaetal., 2019) 7 — F 27 v 7% (Abeet
al., 2020) BNHWHN D, BRI E LT, NHEENM & BEivt & 2 KB LTl
P95 Z EMAE[EEE e o TN D,

iii . EFIEIZ BT D AR

< AfEEMEDOS >
Koyama, K., Aspridou, Z., Koseki, S., Koutsoumanis, K., 2019. Describing
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Uncertainty in Salmonella Thermal Inactivation Using Bayesian Statistical
Modeling. Frontiers in Microbiology
https://doi.org/10.3389/fmicb.2019.02239

Abe, H., Koyama, K., Takeoka, K., Doto, S., Koseki, S., 2020. Describing the
Individual Spore Variability and the Parameter Uncertainty in Bacterial
Survival Kinetics Model by Using Second-Order Monte Carlo Simulation.
Frontiers in Microbiology 11, 985. https://doi.org/10.3389/fmicb.2020.00985

2. ZEE

U 27 FHmIZBT 2 ANER (E2 L) SPHEERRO NIE62& | OJRKITZE
Bk & RHEEMED 2 RIS T D Z &N TE S, EbD bMERSME LTtk
TEH710, REIENDZ L, L, MEILAMeEREZFFD (Haas,
Rose and Gerba, 2014; Nauta, 2000; Vose, 2008). U A 7 & HE L U 2 7 21
FENINGOMEEEEEET L2 Lid, VAZEHME Y et R k&< BT
LT EPHIFFTE D,

ZEEE &, BUHIRI SR E D b DIZAKBIIZAEE L T D 22 R0 8 SR A
T5 X5 o% ) Thbd, Kl E 7213 EMAN 72 2 RO8H), H D WVIXEIRREIC AT
95 BEME (@R 12k NEbo&) RENLATE, LN Z &
NEN, LV OTFT—FENETHI LT, ZOEEOLEMEE LD LK
TEXDLEOIChon, BEMEEZ/NSLSTHI LITTERY, JVBMEHED 5T

DI BRI 2N < DT D,

(1) BREMHLGLIBEMTORRKEE

B35 T O R AR RS 1%, VB K SCRRSA, i, &, BRSO B
W OFEMEHYIROF T, HEEOFE AR EOZFIERERICL Y, B o
RE®H L WEFR—HEANTHS THEET L, [A—D0HRETh->TH, Ay
DIFATEYe, ReBHEREOSEH , IR OBE &2 5| & i 2 T8REA <V~ (#lx
BRI PE D FE ol TE%) . & SICIEFHiI 2RS40 (KR, BF &R L)
IR RFRIAIC BT 5, L7y T, BB & 72 2 JEEEW T DI IR ARG Y
BT, BEYMICOZofkmmicr —2IELT- LTH, NIEHoX ) 2T
HZEFTERVR, EFOREIZLSL 0 (BT 500, ZHAICHET 5
ZEIFTELLOITR S,

(2) MEMREC &DREAFE
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[Fl— B - BEAROMEE Z [Fl— O R S CHE LEME MR EZ 5L LT,
EEEL DD 70N (< 10~100 f#) 12X, # % ORI HAE OE K222 PR 2B
o, HIEH HUVNIFEPREFEENC R Z 2T 652 2405 (OEW), ZolEs >
XX, MEMEEOMEEZEIZERT 20T, EREEEZBMALTHLHELND
X7y, L7ein o T, DR WEEOHEGE / SEk & iim T D BRICIE, R EICH
KT DXL X (k) 2 H0ICBE TR TH D, BF ORBRIFIEOERS
TR XD ITEEE R LN GE (> 103#) (21X, Hx OFME A OIREE N T HEH
MIZHE LN TLED X620 IFNSIKARZTWALETTHD X6 2E N>
TWD DI TR,

(3) BHHROEWI LD
A —REFEOME I N T HERN R D 2 & T, HIHRHESBREEM M2 2 70
5o ZOERGFEREFZHERKL THIEND Z &7, ffl& LT Listeria
monocytogenes @® 20 & O it 24 @ # v (Aryani et al, 2015) &
Campylobacter jejuni ® 11 ERDOMHEEMEDEY (Koyama et al., 2021) %R
TR, WTIHHEDOENDEDH Y | FEROEVIZ I DMEEE O L Ox (£H)
PE) 13U A7 FHEICRB W T RICBET 5 XS HHTH D,

<EEPEOSH >

Aryani, D.C., Besten, H.M.W. den, Hazeleger, W.C., Zwietering, M.H., 2015.
Quantifying variability on thermal resistance of Listeria monocytogenes. Int
J Food Microbiol 193, 130-138.
https://doi.org/10.1016/j.ijfoodmicro.2014.10.021

Koyama, K., Ranta, J., Takeoka, K., Abe, H., Koseki, S., 2021. Evaluation of
Strain Variability in Inactivation of Campylobacter jejuniin Simulated
Gastric Fluid by Using Hierarchical Bayesian Modeling. Appl Environ
Microb 87, e00918-21. https://doi.org/10.1128/aem.00918-21
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F10 YRIVFHEIZVLEBELRT—E2RUET—F2Y—XR
1. T— X OIER
FIAFREZRERE LT, UTOX I Rbongfonsd,

(1) BafAEICHS < EREHE R OV P % O BEii A &

HEHBPHEOBEMME LT, —EOEEL LT -2 ThHb, FHEH &
FHDZNEIEE, & 2 WG RS R O S 7R R U & 2 O JRIKR B L % 5y
Hr4 2.

BHE (ESERER) ROIEERGRIC L 2 ACREGEN A LTG5
— IR ITIE A R OWAE R AT O, YR AR E L, S O DB
A A fERMICEES T3 2 B OV TS 235 = L2/
Ho ZDEIRIEBRIE. NP — ROFFESC Y — ROFHEMAT O 7= DIZFFICH
HAThs,

EROER T — X

(2) BEYERIZ IS JEYHEY — A TV ABS#HOWE
PAEZALICB W TAMAR AR bR EA I, AnEEEICE AT
et & L DD, i b, —F . = RIc ko Td, BEYYEEICE S
WEROFPEPERFOBEEE LV L ZVOT, KRR L, Rl B
A Y LARWEREEF L EENTOVAREALHY, b F—b MDD
BAEEEETOIVNEND D,

(3) EWS D frhn 2 4 B G

FEBEOW L OO EBBERIT, BanoKIC & > TR 5 b O 2 m Ty
iE/ NERIHEIME DI T2 E L O TV D, THNHDOREHNIGZENDL T —
Zi3, ZL DBEICBWTRAEORE LML AR E L, BENZR B, JET
&, HEAFICET L PE SN TV D,

£, B ReEFERY A7 EEBEBMNIE L 72 [FNA O & il 22 2B
e, ERAORFEREBIEIC K VIERR SN ) A7 T a7 7 A VTP iEHI U A
i T NS AONS E 3 ST 33 O o A G e A B N o e Y
) . IHHEDOAT A TIERELSE LT D,

k. MEAMEBE A 2 B A E R L AT AT, FEO R - fEHE
YR, BRI Z B U T S B RZR U A 7 SRS % 7 8 DHEE I
TOEREIATLHZ L2 FREIC L, TORE, N — FOREICH 72216 W
iRt 5 2 L TE L, FIXIFRRIN O RASFF O A7 Mid, Bl &R
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2 R~ DB BUZ KIS D 721, FE DS KV HEHA S BFTANATEI T2 DI

LD,

2. iHMliDFEEIZ ML E 2T — X

Pl Tl BEA T — Z RN GIEREZEET A Z LI ZoHiciE
Z<DETHELTWVDIHLDEH D, BFim L TlE, HAEXNRERS>TVDET

—~DOFMP LS DD ENELL T=EBREDL I REMETHELNIZD,
SN HIEIC OV TEF LS LE SN TWVD Z EREY, —~H T, KRS
NI RO R E LT, 2L DG, AT =2 TERERT—FPARIN
Twpzlk AET— 5’/\0)77?7\7%%ﬁfoib%/\ﬁ%é:kﬁiﬁﬁ%héo

NP — RORFESC AT — RORPEFHIIZ I, SEB] O ARS8 = A8 — MMfF%E
BEOEFHECEIDZT X HLAEHATH D,

< EEMIIC I, R & 2R BB C ORI GMAEY OIHYE () O RE
WG T OIS, MIAADH R EDT — &ﬂﬁ%f%éoit\ﬁmm
TEREEIC io?é/\*)‘ﬂF@ﬁC%ﬂﬁm (CWRIEY) DEDRERAEL TV ENE
HHET H7-0121F, T— X EETARKELEIND, T —FIZiFE, BRIFOREH
kmE\ﬁ@%ﬁﬁ@ﬁwﬁ&&ﬁ@$_%$TéTb@®%6®%@%(:
WiHYs) . ARG (CRIGY) AT D #iHCH BN O S F X F RIGHTIC
BATT 2 a0 & 2 4EY &, HEEDBEIT 2 BNl S 2 &
PR, SR 2R SRERIRE ] & R 7 E o B 2 B AR Rl A IR T A B B
Do

AERGCERICET 2B MEEL7-01I0E, B ERNE T e F 2R
WE@<§Té_kT%D\T7/747%%wtﬁﬁﬁﬁﬂ%MéﬂTw
NF—FEHDH0, REHWTHD,

B, BMERII. AORT T 4 TRERIZE > TEU DB EOHIE % 7w
R 27D END, HERICBFROMES 256, B HRIE BRI
JUEDRHMICE L 52 20—, i3, AR 23 E 572010
IS SN T L ZEER BB ET LR H D,

T ZIFAERIR Y 2 < DIE WA MRS D - OIS T —F ZET
Do

T OHEHOBRIZIE, T— 5’®**V B2 R 57201, AIREZR
R Y AFi e T TRES MR Fam BT 57— 5“?3 ) Xﬁf%%*%%%@%

DL NHIBEBAN D AR SN T =2 T2 L O IO L8, REKRDT
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T2

— AR AT VRNV —OFAETHT —F b, EULERO LD L DIE

AT 2 b D L4 5,

FAO/WHO WA # > A (2021) (Zi%, AFTDOEROD L 9 72 TEHIL D FhEIZ

WL T — Z O L LT DWUEIROWE ] NELHENTWLHDT, UTICE

OEE Z/RT,

ROFBDHELT—E2RUVT—2IRER

F—BRDEAT TRANE 7 — ZNEETR
NP — ROKE

LB EES | B EMED SN —REIZ | - BFFET—X

DA F B O B

LT, BEORMICET D Y—

* B BRI — A T 2 ZA RO

P

RO < FEDS A DBIEI BT 1T

RO fEFEREET

HEAERT A 2 L0 Tx SR

* B AEITR D I E R S AT L

» SCHR : I AR SE

- RIS IGReE =2 U TR

U, Y — REEREAR T3 EE
2 BSOS 24T 9 .

B S~ — | EMOBERE O EMIE LIS | - SOk SR
RO F5E ZDEBIONWTAH = AL

B O — Y 72

B OARERRE (] - pH, K5y

cHEEE CGERY 7 —F ROSCHR, Wdh K%

g & e 7 = | PR & T o AFHM (] B, | OB G T = — DR
— VDA )
E<BEMICE | ADFFHEA RO USSR Y | - B2 S0k &% OVE 5Lk
2 R FIERIC L AERAKR D)
(< EEREA
HIRRRK GG | FHMEOBRMGHR SR N T — R F = — | - FHENARBSERE =2 v TR

BIE )

COMDKRA v MIZBIT A REMT

- STHR - AR, G (R)FRA, &

D/ RORREE, U CR)

MZE s (EKE)

BT 57 —#

AL A NP — FOBE L RIS EA S | - SCER B & HETTRE O Rlid
ADPAIREMED & D BN T O | - pERT — 2 - B & e TR OFR
Lk L7e7—% (Blzid, Ji# | - EKE
RUELOWERIR AL, JERE, 0 El7e L)

KPR B e ON X | SRERBERE /ST DS AR D AR, |+ SCHk, ST AWTSE

EVIWNDPEIES 15 Q R E (T R IFT BT | - EKE
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T2

BF—4

B D FF

AR DO — RORBCH B %

SO < Bh & BEE(TR D Fk
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FHEEG DR RHIDOBE
(1) FEEAKERMZEY A7 FH
Semi-quantitative seafood safety risk assessment
%24 : John Sumner, Thomas Ross
i3l : International Journal of Food Microbiology, 77 (2002), 55— 59
(2]
10 O —7— AP — NG OMABEOEDFEEN Y X7 FHEO—HHE L
T, VAZRHMEY — V2L, VA2 %7 (UF RR) &35,) %1E
fLiz, ZOY—FAT Ly Ry— Y7 b =2TEATHY ., VATHES
AT 5, UAZ1X005 100 DBIE TR I, 01TV AT BN 2R L,
100 FT R TCORFEIZBHEDONY — REEGH I L2ERTLH, 20T %
THANT, A=A TV TDOL—T—FRiE 3 5DV A7 BT 3TV —IT4HH
S,
T 78 32 K DAY — R AT, AEFE XY 2 27=24), G
DOFEDORY Y XAE (RR=25). £ EZE Ny 7 Shi-miEfA (RR=28)
DRV X AW, FrRFOFAER (RR=31), Y3 TWaWiko B8
(RR = 31), fASNFHEFAT EDOBNME (—&ORZEMNOEER) (RR
=31, BIOEFHINTKIEDO AL F FXv > (RR=31) BEEhi, Eil
DONWTNDONY — REGLOMAEDEND L, A=A N7 U TIZBWTATHE
DHFEFNIFEEFEL STV, T2 F 7 32~48 |21%, A SN v DOBAR Y
74 (RR=37), W IN/—=tD=LI7H (RR=37), miEM—7—F
DODYVAZATIVT7H (RR=39), 27 nm k%> (RR =40). hxD Vibrio
vulnificus (RR = 41), —RMRA—A 7 U TDONZEBITFH T 7H (RR
=45), VLR D (RR=45) LIEFITEZMHEOEmOWERN (RR=47) 2B
% Listeria monocytogenes, &M DEWHEENERLHFLE A EF O
WHlE (RR=48) NE N, Z0Oh T3V —DIFE A ETRTONY— R/
XTI, A=A R TZ VT CTORFHORAENRESIN TV, T 7 n
48 2 DY — AL OSTIZIE, LT 0T Wik (o = U 7))
ToOEREID TOVTT Z7H (RR = 60), GRS NTKIEHERkO BEO Y A v
A (RR=67). BLOHIEI S L TWARWKIIZBIT DA 3mEA < 8 (RR=
72) BEENT, ZOHT TV —TRAEBICEENDI VANV L EYER, 4 —
A RTUT ORKDONFERIBECEIEL CWA AT T HhERE, ERZ (>100
o) BHREmFENHRE SN TV,

£11 HEEH
1.
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[#5R]

Risk Ranger (Excel Z WA 7Ly R —RMETIV) ZHWEERY X7
FHMEOFERIZEDO LB, 72k, fHXTU A7 DFE6 23tV A7 TIL 10D Y
R DFENE 2D,

Table 2
Risk rankings of hazard/product pairings of significance for the Australian seafood industry

Hazard/product pairing Selected population Risk ranking
Ciguatera in reef fish General Australian population 45
Ciguatera in reef fish Recreational fishers, Queensland 60
Scombrotoxicosis General Australian population 40
Algal biotoxin in shellfish-controlled waters General Australian population 31
Algal biotoxin—during an algal bloom Recreational gatherers 72
Mercury in predaceous fish General Australian population 24
Viruses in oysters—contaminated waters General Australian population 67
Viruses in oysters—uncontaminated waters General Australian population 31
V. parahaemolyticus in cooked prawns General Australian population 37
V. cholerae in cooked prawns General Australian population 37
¥ vulnificus in oysters General Australian population 41
L. monocytogenes in cold-smoked seafoods General Australian population 39
L. monocytogenes in cold-smoked seafoods Susceptible (aged, pregnant, etc.) 45
L. monocytogenes in cold-smoked seafoods Extremely susceptible (AIDS, cancer) 47
C. botulinum in canned fish General Australian population 25
C. botulinum in vacuum packed smoked fish General Australian population 28
Parasites in sushi/sashimi General Australian population 31
Enteric bacteria in imported cooked shrimp General Australian population 31
Enteric bacteria in imported cooked shrimp Susceptible (aged, pregnant, etc.) 48

# O _(Table 2) (29 Loz, Y — F/EHELT) &R EMN (Selected
population) % U X 72 UTT7 7417 (Risk ranking) L7z (0=U X7 73

L. 100=3E1),

[t
DY AT KEMNTET VS I D REIS, BEENRY A7 OHEEZT HZ L
NTE, URAZEHERAY— NG OMAEDEIZONT, KEFRYRY
27 TR AT O NEEENAML 2SI H 2 LN TE D, o, ALY =12
“whatif” >V FITHHIETE, £ET Y 27 EHE KR OBEET H A E->TH
mCTHHLEEADND,
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(2) EEM Y A7 GO FEH
(DFAO/WHO: Risk Assessments of Salmonella in Eggs and Broiler Chickens-
2. Microbiological Risk Assessment Series 2. 2002

FAO/WHO O IFBINE OWHBIZBIT A LEX T DY A 75 HEi#E]  TiE,
R—=2 R 7V 2T NFRAIC, BROETE#HE (ERNoRFEHEREFICE
TEREENHEE CXF0 T —%) 2T, LLFOOW R H &Rtk
AER LT,

72%. FAO/WHO Tid., Z DX 9 ¥/ T %DM FEED 8K
BIfRIC DWW TIX, M ZRBIERGFIE LW e WS A Z T AN b LBz
EEHH LTV,

Y — RIEFEARAT

AAROBTHMAET — X IS & AEKSHFROIMERAER S 17, Upper
bounder, lower bounder, 2.5 /S—® Z A /L, 95 X—k U F AL K OWIFEHE
DR EN TV 5, Expected valur DX—Z K7 Y BT /LD o, BEIE 0.1324,
51.45 ThH -7z,

Probability of lliness

0.0 T r T T T T T
0 1 2 3 4 5 6 7 8
Log Dose

HO. HLEXRSDAERIHE
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O® A& s MR O fdh T E RE (Log Dose) . #itlll I I IEME R 2R L T
% iR iE 225 Upper bounder. 95 persentile. expected value. 2.5 persentile.

KO, lower bounder DJEIZ R L TH 5, @FENT —F T, K~FREEDEEL

ECTET LS U TUTIE - TS,

X< BZRTM

X< TRl CARE GRINEYS) ot (GP v ¥ —, MR, 1. &5,
INTRNE) & DICHEBERHEEE S EPF TS oM Tk OREIEE ZET Vb L, %
B CORTCHE LT 2% A7y M LT,

FREF IR SREHEE. @#
SHARONEIIE SRIEE
TNERE#Y . B SHEEE
. BEFS SHEE
FRENLEE
FREWE

RO. £F GBWNEH). Bl GPto2—, ME. W5, ERIE. NEE) &
BICEHHE - HBEF CTORBEBNIHZE COMIERDRE - HEEFTORBETIL

U R 7 R AT

U R 7 REVERRAT & 10X < BRIl &2 f A G, U A7 BT 21T > 7=, BRED
1GYLRN5 % T, IIORE RO OIRED T U A reducd (RIS, &
B SEWTF U ) TRBLEES 0.00002% (MEHKS 1 T HEIGH-0 BE 2
4) . WTEREG Y08 50% T, JIORE R ORI OIRED > F U 43 elevated
GRERE . REMB O EWS T U A) Tirbm < 0.00045% (MEHKS 100 77
[Hd7= 0 BE 4.5 4) Thote, U A7 OBAGITEEREOIBYLRITIFIFTAFIL, X
— AT AV TCRIEEATBERR 5% 5 25% (5 f%) TU Z271% 0.00002%7> 5
0.00012% £ 1FIE 5 5 EFH. 5%2°5 50% (10 %) T, U AZiX 0.00002%H5
0.00024% & 1FIE 10 fi% FH- LT,
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Table 5.1. Predicted probabilities of illness per egg serving based on different flock
prevalence settings and different egg storage time and temperature scenarios.
Flock prevalence Time-temperature scenarios
Reduced Baseline Elevated
5% 0.00002% 0.00002% 0.00004%
25% 0.00009% 0.00012% 0.00022%
50% 0.00017% 0.00024% 0.00045%

#£O (Figh.1) TlL, BINEOREDO AL (Flock prevalence) % 5%. 25%.
50% & L7-KE, R EEHIEEZFRUEHETE LTV A2 ET 5 &K

THME (5% DHMZE) TIHEAEKES 100 FEH-Y BE 0.2 4 (Time-

temperature scenarios @ Reduced D4 : 0.00002%) . & THIE (50% D

AIiHE) TRHE 100 BT BE 45 4 (Time-temperature scenarios O

Elevated D4y : 0.00045%) L 725,

m 5% flock prew

2.5E-06

m 25% flock prev

2.0E-0g m 50% flock prev

1.5E-08

1.0E-08

S.0E-07

Probabllity of liness per serving

0.0E+00

1 10 100
Inmitial num ber of SE peregg at lay

Figure 5.6. Predicted probability of illness per serving, assuming that the number of Salmoneilia
Enteritidis (SE) per contaminated egg at lay is 1, 10 or 100. Three flock-prevalence levels are
considered. Egg storage times and temperatures are assumed to be the baseline settings.

HO FBEINNOEHEFBHOFERLEFEFEEOBE R GGINT O SE OFHK
D3R 720 1, 10, FIF 100 FHEFGELE & D, BEHGYLR T L O]
BH7- ) OEGHEEO TR, 3 OOBEEOIGYLREZARE LTz, JFORE R & IR
FEIIR—2F 4 2 F U FEAE,

*HMO (Figh.6) Tid. FREADOEFIIIN 1 M7=V 0¥ D S. Enteritidis DK
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. BY T ZIIBBEDOIBEYEREY 5%, 25%. 50% & LI RA L T\ 5D,

HEH T FEAERMER T, MERECE VDY X7 2 FHRL TWD,

TRTOERINZIPE 1, 10 XUE 100 8 & ARE LT, IS 5% D4
INOMBIEE 1, 10, 100 VTN TH->ThH, 1 BOBENM-Y DY A7 1T

1 THEMED 24 THhodo, IHYZEDN 25% & 50% TIIMIMIFE DB %

M, WIIEES 1205 100 IS A 5 &, BEREH Y DY 2713 1 THH

OB 8405 10 AITHINT 5, FIHIEED 1 log 2L L T, Y

DY 27 DAL 1 log K CTH o7,
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(2) EEAY X7 5Hl O

@B X HN, EH—NOFETHESNEZBRNORFICL DI oy 4 —

JEM Y B R TRED U A 7 5

Risk Assessment of campylobacteriosis and Salmonellosis Linked to Chicken

Meals Prepared in Households in Dakar, Senegal

3 : Regis Pouillot, Benoit Garin, Noro Ravaonindrina, Kane Diop, Mahery

Ratsitorahina, Domoina Ramanantsoa, and Jocelyne Rocourt

L : Risk Analysis, Vol. 32, No. 10, 2012

(2]

YRANDE T — IV DREFET ﬁ@éht%ﬁ@ﬁ$ (BT 5 R T K
BN EnNg Z—RGIED U A7 2P 57201, ERRIRMEDFE Y X
%ﬁ%Tw%ﬁ%Lﬁ@%Twi\&ﬁ~wm%fﬁﬂbt%@§®&%@%

B & 73—V ilis THEA LT3 D1 O B RS ORI D15 Y008, BRIAND

HEE CRigk SRR E T 7 7 AL, TI7A X=X v FUICBITHRE

FOWRFOBLEME, BIUA %%mkﬂ@k®$®fﬁ¢®&ﬁk.&ﬂﬁ
2E. ZOMEDTDITFINCINE SN T —F 2 L THEE SN, 575

m%fék\%@$K%@hﬁf¢éf~f@ﬁ.ﬁ%@féﬁ\ﬁ@%ﬁ@%
Wb D WEEFTHMETZHEE DO T2 LEHAEB YL, & WHEE TORREIR
DOETUZ D723~ T,

Fo. WLEXR T BEOF LI & F OB TOSRIRE ORI T
SN, THDHDOREWERBNT D —VOFFEIZBITHENAT L Er T X —F

KOREITVERTIEILD B> T e, BREINTZANZ TV T OHE Y A
7%F L TTF A2 EE, BELBEGICEBWTHERROBRRELFOTZ &, £
EF% Y F U CORMBERBAENKOMERIZLVERLTE D, BRI LVORLTHR

FORERE 2T 2 BROMNEER D D,
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Fig. L. Model disgram of the quantitstive exposure sssessnsen for Campylshacier and Sodmonetls in Dakar households.

KO, #I—IVDOFERETOH a2 —Rk OV ILERT BEHDOEENEE
SAMDOETNEA T T A

/iy (Stage 0 : BB o AmET BEINDET) OBfRET,
6 >DAT v 7 (DEBLIE, QUL S K EE~DEE, @FEE TDINEL
A, @INEL, ©EZORE . OMR) THEIEI LTV,

F2. LFOHEO (TableD) IZX—RAF A VETNDINT A—F LEERNHi
s Lz, K SLOETMIHWO NI NT A =X OMEFSA, S DITHAEE
P . V/U/F(V, variability distribution; U, uncertainty distribution; F, fixed
value; S, this study; E, expert knowledge) & 5IH TR GEE STV 5,
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Table I. Parameters and Their Distribution in the Baseline Model
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Parameter

Distribution

V/U/F Reference

Transfer Coefficients

Ter Transfer coefficient Chicken — RTE LogipNormalT (-1.72, 1.07)* A 21
Trec Transfer coefficient RTE — Chicken LogigNormalT (-1.72, 1.07) A 21
Ten Transfer coefficient Chicken — Hand LogygNormalT (-1.69, 0.81) v 21
Tuc Transfer coefficient Hand — Chicken LogygNormalT (—4.96, 0.37) v 21
Tru Transfer coefficient RTE — Hand LogygNormalT (-1.72, 1.07) v 21
Tur Transfer coefficient Hand — RTE LogygNormalT (-1.72, 1.07) v 21
Tcr Transfer coefficient Chicken — Board LogygNormalT (-1.45, 1.39) A\ 21
Tsc Transfer coefficient Board — Chicken LogygNormalT (-0.15, 0.07) A 21
Tre Transfer coefficient RTE — Board LogygNormalT (-1.42,0.52) v 21
Ter Transfer coefficient Board - RTE LogygNormalT (-1.42,0.52) Vv 21
Teg Transfer coefficient Chicken — Knife LogygNormalT (-2.43, 0.69) A 21
Txc Transfer coefficient Knife — Chicken LogygNormalT (-2.43, 0.69) A 21
Trg Transfer coefficient RTE — Knife LogygNormalT (-2.43, 0.69) A 21
Tggr Transfer coefficient Knife —+ RTE LogygNormalT (-2.43, 0.69) A 21
Tep Transfer coefficient Chicken — Dish LogygNormalT (-2.70, 0.45) v 21
Tnc Transfer coefficient Dish — Chicken LogigNormalT (-2.70, 0.45) v 21
Logyy Reduction During Inactivation Steps
Wwo Logyg reduction on washing an object (log,,CFU) BetaPert (1,4.5.7) v 22
Wwu Logyg reduction on washing hands (log,CFU) —Logyg (Beta (0.24, 6.67)) v 22
Wron Logyg reduction while rinsing an object or hands BetaPert (0, 0.5, 1.5) V  Efrom66
(log1oCFU)
Parameters for the Bacterial Growth Model
T'min Minimal temperature for growth of Salmonella (°C) Normal (5.7, 0.82) u 20
Topt Optimal temperature for growth of Salmonella (°C) Normal (40.1, 0.26) u 20
T'max Maximal temperature for growth of Salmonella (°C) Normal (49.3, 0.19) u 20
Hopt Optimal growth rate (log;g CFU/cm?/h) Normal (0.73, 9.1E-3) u 20
Nmax Maximum achievable concentration of bacteria (logy 8 F E
CFU/cm?)
Parameters for the Dose-Response Models
(ac, fc) Parameters of the dose-infection model for Campylobacter Empgl;c]:a] posterior distribution obtained u 23
in
(nce, rec) Parameters of the conditional dose-illness model for Empirical posterior distribution obtained u 23
Campylobacter in children in (B
(nca.rca) Parameters of the conditional dose-illness model for Empirical posterior distribution obtained U 23
Campylobacter in adults in (3
(s, Bs) Parameters of the dose-infection model for Salmonella Empgl;c]:a] posterior distribution obtained u 24
in
(ns.rs) Parameters of the conditional dose-illness model for Empirical posterior distribution obtained U 24
Salmonella in (%)
Probabilities, Stage 2
PRTE Probability of including an RTE in the meal Beta (44 + 11,7244+ 1) u S
pChi-RTE Probability of chicken-RTE contact Beta (24 1,72-2+1) u S
pChi-Hands Probability of chicken-hand contact Beta (72+ 1,0+ 1) u S
pCutBefore Probability of contact between chicken, hands, board, and Beta (55 + 1, 72-55 4+ 1) u S
knife (the chicken is cut before cooking)
Probabilities, Stage 3
pWashBoard  Probability that the board and knife are not washed, are Dirichlet (9+ 1,414+ 1,5+ 1) u S
rinsed, or are washed
pWashDish Probability that the dish is not washed, is washed, or is Dirichlet (13 + 1,94 1,48 + 1) u S
changed
pWashHans Probability that the hands are not washed, are rinsed, or Dirichlet (44 + 1,18 + 1, 10 + 1) u S
are washed
Probuldbides, Simge 4
pHands-RTE Probability of hand-RTE contact assuming RTE is Beta (36 4 1. 44-36 + 1) u 5
mctnded in the meal
pChi-Board Probability of board-chicken contact Beta (124 1. T2-12 4+ 1) u 5
pCutRTE Probability contact between RTE, hands, board, and  Beta (14 4 1, T2-14 4+ 1) L 5
knile, nssuming, RTE i included in the meal
Parameter for the Commumption Siep
Eaters Number of individuals who share the meal, from 1 to 14 Dirichlet (04 1,04 1.1+ 1, 10+ 1,6 + L 5
L9411+ LW L,141L441L44
L1+1,1+1L)

*LogwMNormal T normal distribution for the logs of the parameter, the parameter being truncated on (0-1)
Note: W, variability distribution:; U, uncertainty distribution; F, fixed value: 5, this study; E, expen knowledge.
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[ R]
1. PG YA
Campylobacter : FHDOIFYFRITFIC 100% T, MEIEH A T EERY T Y

720, SRR

—0.281 logio T SD 7% 2.66 logio TH o 7=,

Salmonella : i€ 7 /L1E zeroinflated *EEM 0/ TH - 72, BDIHYL
78.0% & HEE S vz, 1Y S NT2F COREIIRHEER o4 T, ¥ 1.91 logm
CFU/Y > 7T, SD i 1.15logio CFU/H > 7 v EHEE S iuT-,

2. RE LR O 17 7 A VKOO 2h 5
Fig. 2 [ZWECTHIZ S NT-. 4 DO BRI 725 & IR O profiles 27k LT
%, ﬂn*ﬂéﬁﬁﬁﬁ@x% v 7 TR LEBRAOEANSINEE TORFMIZER FE <
CE¥): 4 K§[#] 17 43, SD: 1 K§[#] 562 43) . 2D, BRILEIR THRE ST\
(CF¥) 29.8 Cs Table 1D, FHRZRMBGHE A T v 7 G 1o Rro o, MEART
v 7O, BRICEA LT —% 0 —72UR LIRS CTF < ) 93CT
boTm, ZORRFHEIRMEBAOMAE DI LY INEV TR CILFEY 10"’710g10
FRAE T 3x1074 log10 O EEERRN R A BEERAIIZIEE 2 BT, mA LRI
<, UL LIRIZIE 2 L EC, 20O EHRE TR L% 35 C“C&)o
Too WAZIT, BV, THBRRIOREARAT v TIIMD TIELOERH D, 6 30D
9 FFfH 836 43 £ T Th o 7o, MBS DOBILMEE F 72 1M HUE CHRE S d 2
X< T OB CRIGEE X 17.5 C, FHIEEIL 32°CTHhH -7, Tablell
BRI 12 FH DT —HE2FELHTRLTWD,

=3 [
N i

100

Temperature (°C)
40
1

20

Time (h)

Fig. 2. Four examples of time-temperature profiles. Note the generally high temperature of storage and the extremely high temperature of
zooking.

O (Fig2) A BT 5 72 Bl T, #7224 B30 TEEOEEA
N5 A i“(“@ﬂ%ﬁﬁaﬁﬁ@ (K : Time (h)) &R (Hitdh : Temperature (°C))
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ZRLTWD,
Mean of the Median of the
Stage 72 Records 72 Records
Precooking Duration 4 hours 17 minutes 4 hours 21 minutes
Average temperature (°C) 293 29.7
5D temperature® (°C) 2.78 2.56
Cooking Duration 51 minutes 51 minutes Table II. Time-Temperature Profiles
Average temperature (°C) 75 78 Observed from Chicken Purchase in the
SD temperature (°C) 14.0 14.3 Market to Consumption, 72 Records,
]_Dglg reduction 107 3 % 104 Dakar (Senegal)
Cooling Duration 17 minutes 12 minutes
Average temperature (°C) 35 35
SD temperature (°C) 4.0 3.5
Storage Duration (minutes) 3 hours 40 minutes 3 hours 30 minutes
Average temperature (°C) 30 30
SD temperature (°C) 1.14 0.8

2The SD refers to the standard deviation of the varying temperature during the considered
period.

O (TableIl.) Tit. A IZHBITF 2 7126010 4 AT — 40 CEFERFTREM
Precooking . EFEEFR] : Cooking, ##HIFEM : Cooling, MEEHIDLRE R -

Storage) DO V-¥E, FREEZRL TV 5,

3. MBADEAR NS D — o

INEAA— oA DOFEFRO—ERIE Table IIT IZ/R L=, BT TR Z V1525 387251590
AREMEN R STz, Bz T, 55 ADOFHELANBRZIMEL 7= L HE L Tz
D3, 9 NDMERARNCE 2T A 72 EEFL Y A L2 R0 EEZE L, 36
MNTTFT T, 5 ADBYEFIZT, 5 ADBTEAITHE S LEE LT, BEOHIi% T
DIRSE DAY 2 E B S I — AT ST LT,

[V 27 FHliET V]
BHROFELD — 72 L O~ OIFBOED /2O D7 — R F == T
AV DNVERPIRIS S 1% K OB T ORI b HiERR S L7,

3.4.1. Resulting Process Model
FHEADTFROES>ORLD b0 (B, B RTE) ,E42Mk, @ T A&O)
NEZ BN, BT MIRUTR LTz 6 DO EFETHERL L7-(Fig. 1),

[ZEFMET L ORER]

TUTHNOY I b= a b, 74% (95%CL: 4-82) DRI R AL
IZBWTH U Ea Ry X — | Z{HRENTWD EHEE Sz, EEE, T /10%)
VGG, 159 RI13100%, FEEUFES . 23 b—ra LB LZ25%D
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CEREFEEEr Tholo, BRFOREE (7R 1I3EFICIELSENK
x <, EH37.51ogl0 CFU (95%CI: 6.1-8.3), Hifil731.5 logl0 CFU
(95%CI: 0.8-1.9) T 7=, D B\ X — 3250 CIHB5E L2 7=,
TP OBEBIIEARE LR CEIRE LTz, ¥y F U TlEhrvuns 2—E3a
FHEOMWFHIZALRLOIIBIT L. (. £k, BXOF 1 7)., Fig. 3
XTI OBITOREZRLIZLDOTHD, HELIZRBFEOIFEIRITF%
(95%CI: 3—7) . “FHIHEHE3.4 log1o0CFU/serving (95%CI: 1.6-5.4 log10
CFU/serving) T -7z, (Table IVEHR).
FERTIZONTIE, LB FEOHYEHEIT21% (95%CL: 15-26) | FH
#45035.1 log10CFU/serving (95%CI: 4.4—6.1 logio CFU/serving) T - 7=,
(Table V& #)
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‘Table 11L Selected Results of the Questionnaire on Meal Preparation Completed by 72 Volunteers, Dakar, Senegal

Questions on Potential Cross-Contamination in the Kitchen

Was the raw chicken in contact with uncooked or ready-to-eat food during
its transport from the market to the house, or during its storage?

Does the meal include uncooked, or already cooked and not recooked
(ready-to-eat, RTE) food?

If yes: what is the order of preparation of the food items?

Does the cook wash her hands before preparing the meal or touching the chicken?

Does the cook use a hand cloth while preparing the meal?

If yes, what is the state of the cloth?

Is the chicken cut before cooking?

If yes, is the material (knife, board) cleaned before use?

Is the material (knife, board) cleaned after use?

Is uncooked or RTE food placed on the cutting board after the chicken is cut?
After the cooking step, is the chicken put on the cutting board?

After cooking, is the chicken placed on a dish?

After cooking, is the chicken in contact with uncooked food while stored?

Questions to Investigate Potential Bacterial Growth
In the kitchen, do you have a freezer?

In the kitchen, do you have a refrigerator?

How did you store the chicken at home, before its preparation?

How did you store the chicken at home, after its preparation?

Questions to Investigate Consumption
How many people will share this meal?

Yes 2
No 70
Yes 44
No 28
Chicken, then RTE 33
RTE, then chicken 8
Simultaneous 3
No 29
Yes 43
Yes 26
No 46
Very clean 0
Clean 6
Rather dirty 14
Dirty 5
Really dirty 1
Yes 55
No 17
No 13
Rinsed 31
Washed, without detergent 4
‘Washed, with detergent [
No 9
Rinsed 36
Washed, without detergent 5
‘Washed, with detergent 5
Yes 14
No 58
Yes? 18
No 54
The same as before cooking, washed 9
The same as before cooking, not washed 13
Another dish 48
Yes 6
No 66
Yes 35
No 37
Yes 13
No® 39
Ambient temperature 62
Refrigerated 2
Frozen 9
Ambient temperature 61
Refrigerated 1
3 1

4 10

5 12

6 6

7 9

8 13

9 10

=0 11

2 Among the 18 people who answered “Yes,” six did not cut the chicken before cooking. Among the 12 who cut the chicken before cooking,
four did not clean the board between these two confacts, six rinsed it, one washed it without a detergent, and one washed it with a detergent.

bTwenty-four individuals had neither freezer nor refrigerator.

Table 111

ARG L TR S 7z 72 N5y DR O RSB 5 B & £ oI, FiEEF

VT TCORZEFYIZE LT ME ORI REMEICBI L T KB H O ABIZE

LCoEME, BERPUARRIE N RSN TS,
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— Chicken
-~ Hand
——- Knife
“ 4 —— Dish

Stage

Fig. 3. Changes in the mean of the logyp (number of bacteria + 1) on objects and food at the end of each stage (see Fig. 1 for definition of
the stages). Top panel: Campylobacter; Bottom panel: Salmonella.

Fig 38:  Campylobacter. Salmonella \ZF8 L TR, ftdidoc s (Logl0)
DOF . AEE Figl TR SN 72 Stage 0 (B BALERY) 225 Stage 6 (G4 -
BE) DHIH I~5DAT—UNEREN TV 5, BHED D EMRD D OIS
FHEEADOF, B, HHE RTE) ,F42k, A TR OMOEEHEZ L TWD,
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Table IV. Outputs of a Quantitative Risk Assessment of Campylobacteriosis Following Ingestion of a Serving of a Chicken Meal in Dakar
Households (Senegal)

Quantiles

Output Mean S§D 50% 75% 97.5%
Daose (CFU/serving)

Estimate 2,624 160,933 0 0 6

Lower limit 95%CI 39 1473 0 0 1

Upper limit 95%CI 251465 20,409,503 0 0 49
Prevalence at Consumption

Estimate 0.047 0.212 0 0 1.000

Lower limit 95%CI 0.030 0.172 0 0 1.000

Upper limit 95%CI 0.070 0.255 0 0 1.000
Probability of Infection

Estimate 0.033 0.177 0 0 1.000

Lower limit 95%CI 0.019 0.137 0 0 0.000

Upper limit 95%CI 0.052 0.221 0 0 1.000
Probability of Illness (Children)

Estimate 0.031 0.171 0 0 0.999

Lower limit 95%CI 0.015 0.110 0 0 0.000

Upper limit 95%CI 0.051 0.219 0 0 1.000
Probability of Illness (Adults)

Estimate 0.015 0.118 0 0 1.79 x 10-7

Lower limit 95%CI 0.007 0.081 0 0 0.000

Upper limit 95%CI 0.029 0.166 0 0 1.000

Campylobacter |59 SN HBAZHRE L - BEEZEE LD, BERED
B R, WE SN BYOHEERFOARE, S HITE D% DOIAED Al GEPED -

B fiE - AR 2R - GBI U FARE - 95% EER{E - 95% FERfEIZ DV THL
i,

[Risk Characterization]

Campylobacter: J&%: ) A 7 ONYEIEIT 3.83% (95%CI: 1.9-5.2) L HEE <7,
FHEDTIF U A 7 13 3.1% (95%CI: 1.5-5.1) . ATtk v K<
1.5% Th - 7= (95%CI: 0.70-2.9) (Table IV),
Salmonella: 5 DOME% DEGL ) A 7 OHEE )L 16% (95%CI: 1.5-25) T,
FIRY AT OHEEFEEIE 13% (95%CIL: 0.4-25) TdHh -7z, BB u N7 X —JF
B, 26DV A7 D5AMITE DO T skewed ThH o7z,
Fio. HEMISET VIR E RARHEEENH D720, 215 OHEE I AR MEFEN
KEV, PLVERTBEHEICONTEH, hrve "y ¥ —LEEE 50% LLEOE
ANDIV AT T ThHoTz, 72876, BREHIC Salmonella %4 < EEIRL T
OB TH D, (Table V).
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Table V. Outputs of a Quantitative Risk Assessment of Salmonellosis Following Ingestion of a Serving of a Chicken Meal in Dakar
Households (Senegal)

Quantiles
Output Mean SD 50% 75% 97.5%
Dase (CFU/serving)
Estimate 119,614 4.94 % 10° 0 0.000 31,507
Lower limit 95%CI 22,794 5.98 x 10° 0 0.000 9,672
Upper limit 95%CI 1,353,948 1.16 % 10° 0 2.000 98,592
Prevalence at Consumption
Estimate 0.205 0.404 0 0.000 1
Lower limit 95%CI 0.151 0.358 0 0.000 1
Upper limit 95%CI 0.263 0.440 0 1.000 1
Probability of Infection
Estimate 0.161 0.360 0 0.000 1.000
Lower limit 95%CI 0.015 0117 0 0.000 0.000
Upper limit 95%CI 0.248 0432 0 0.134 1.000
Probability of Illness
Estimate 0.125 0318 0 0.000 1.000
Lower limit 95%CI 0.004 0.057 0 0.000 0.000
Upper limit 95%CI 0.248 0432 0 0.010 1.000

Salmonella |25 SN BN EZ T L= B FEEZVA L 7RE0, AR R
R, RSN BYOHEEROHAFH, & 5ICEDROIIED ATEENED V-

{E - PEAER AR - S ORISR U FARE - . 95% LERIE - 95% FER{EIC DV THL

i,

[xf5%]
B SAPRZI 1T B EEEIE A U A 7 AR B350 7z (Fig. 4), 21ogl0
HIE (F%a 99%HIE) 12X 0 BFEHKE 12 [ZWLT 2 ENTED EHEESN
72o 5logl0 HIJEKTH U X7 ZZERICHERT DT A+ THA 9, BT TOUE
@®@%@%?»k@%\%ﬁi%w%*iﬁitiﬁ/tmny&~ﬁ®)
A7 HZBELLPOLTEDICEAT+THLZ R T-BINTZ(KOD
alternatives #4 and #5). UX7%/JﬂZ%ﬁA3ﬁ%E@fiji/£ NI e S IR QNS
PR, BTRRMAEZEZ D Z LIk, MO FRZEFREETHZ & Th
5 9 (alternative #6), HEF ii%”fl_ﬂ)ii X, BIRESUAEENL Y R 712
DZHIME 724 VX7 b ELTELTTHA D, L75> DA RT NI TR
Lti@k%<ﬁ<\_®7mtx BT HIELBRITB W TR YN EE R
wEER-L WD EEZ BN,
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0.06
0.05
@
3 o Fig, 4. Mean risk (95%CI) of
= campylobacteriosis for children (top
S o003 » " panel) and salmonellosis for adults and
£ children (bottom panel) for children,
£ 002 following the ingestion of a serving of a
L)
g } chicken meal in Dakar households
(Senegal), according to the baseline
0.01 * ¥ model and the alternative models: Alt#1:
reduction in the prevalence of
0 L contaminated chickens by a factor of two;
Baseline Alt4l Altd2 A3  Althé  AItHS  ARHG  Alth7 Alt#2: 2 logyo reduction in bacterial load
at slaughter; Alt#3: 5 log,, reduction in
bacterial load at slaughter; Alt#4: the
0.3 cooks wash the various objects (with a
detergent) each time they attended to
0.25 wash or rinse them in the baseline model;
Alt#5: the cooks systematically washed
y = the various objects (knife, board, dishes,
g and hands) during stage 2; Alt#6: the
= cooks changed the knife, board, and dish
E 0.15 between stages 1 and 3 and washed their
£ " hands with a detergent; Alt#7: products
S o1 are stored in a refrigerator before and
L] after cooking.
2
0.05 L *
0 .

Baseline Alt#l Alt#2 Alt¥3  Ala Altds  Alte Alti7

Fig. 4.

PRt O B Ny Z—gE, PR RAEFHOFVERTRE ITEHL T
FIE Y A7 (95 %lEfEXE) BER STV D, T FERIEY 27 |
BRI ET AL TRLTVAS,

vt : R—=ATA VBT INVOFER,

Alt#1 - @ BRI A OB AEZE ST L BRENTEHBOEREE 2 5D
1 (2 HII

Alt#2 - BRI OB & 21og10 J L 72 IFf

Alt#3 : RN OB & 5log10 Jii L 72§

Alt#4 : FHBEAD, XR—RAF7 A VE— R THEVWRT T EEIZ, SESERLDE
VEA T - 72 FF,

Alt#S - AT —V 2128V, SREANE T, 2K, B, TR EAEKAMNIC
e 7= HF,

Alt#6 : HEANAT —V 1 L AT —V 3D TET ., £k, BRa i LIk
HITF & Yo T2 FE,

ALt#7 : BEHEE2S . FRELAT & FHEE 2 i C AR S 7o I,
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FERNS, BOLKROD NI H— LT RT BEOIET I E GG
HENF YT UICAY | REFHREZE T2 EDNEELEEROEH WY X7
DRV O TND T PRI Tz, BSUEH E BB EDSEEITLID .,
EH—WZBTFDHh o Eany Z—E LY VTR TIEOEFAMEZM ST Z &
MTEDLEEBEZ LN, BRWEEEER, FFchrvany Z— L LEeEXx T RBHE
BT 5, —RERORFE L mDLMLENRH S, WHO @ “Five keys to safer
food” DX 5 T O I Ave—VicS ala=r—3T g
V= VIRBRSE STo, BERAVICE T 2 BB OfAE K OME 2 OFRE T
DAL T 272D DBIMDOY A7 EHL RN A7 aIa=r— gV —
WBMERENDRETH D,
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(2) EEMY R 7 TGO FEH]
@ % A FE D Bloody clam T DMK E T U AD U 27 FHD 1= D ERET
NS4
Quantitative modeling for risk assessment of Vibrio parahaemolyticus in
bloody clams in southern Thailand
## . Akio Yamamoto, Jun'ichiro Iwahori, Varaporn Vuddhakul, Wilawan
Charernjiratragul, David Vose, Ken Osaka, Mika Shigematsu, Hajime
Toyofuku, Shigeki Yamamoto, Mitsuaki Nishibuchi, Fumiko Kasuga
Hi# : International Journal of Food Microbiology 124 (2008) 70-78

[HE2E] % A FEEECiE%E <7z Bloody clam (Anadara granosa, UL F [BC|
EWVD, ) IZBTLIBRE T ADY A7 G E Sz, I ORFZETIE, IX
HERB L OVNREE, LTt 20 To Bloody clam 1o j5 JF 54
BTV OFRFELRELZHE L, £72. BC ORIBR ET U A4 LIRIRIERR
7 R T 5 5 EE A Lz, BC OIEE L INBGRHE ORhR T, HEED
A B Ca— BB L VHE L, X—% - K7 YV HEKGET V& E
LT, USFDA T Lo TR SN &S ATRBIED mWRT XA — & —OHEE 71k
i L CRIEMEREEZHEE LT, WAEMRS LOITEI T — 2 1, fERE T L& B%s
THZ I ThHr&anz, 32— 3Tk, BCZWMEEL, ke~
VIR VIBRE T ) A EFEITR 5 R 5.6X104 INAFE EHEE STz,
JRIESATIC LY, BC 2+ L7207 AN Y A7 Z@ed 5 ERERTH
HZEDIRIBEINT, ZOMERIZR ST — X INE & EER 1 X D ED
FHY A7 FHIA ED X ICEBERMITTOIREIZ DN o E W) FHlE LT
BNLDEBZ BT,

[7 72 —F)
FHAAREZR T — 05 Figl IR LT VR ST,
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Fig. L Schematic representation of the model framework for production- th-cons ump-
tion risk assessment of V. parahgemolyticus in bloody clams. Modeled parameters are
written in double-lined squares.

35

30

25

20

15

Mumber of persons

10

1

4 g

Frequency of bloody clam consumption (limes/year)

B 10 12 14 16

18 20 214

Fig. 3. Distribution of frequency of bloody clam consumption per year.

HEEDA L ZE 2=, EM O Bloody clam DOWEE O 4541 03NS BTz
(FO)., #Htdh - A Afdh - £ @ Bloody clam OMRE[FI¥ A R,
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X =03 X <=3.12
% %%
g —2 85
Mean = 1.504882
0.5 T
3 04
$ — | |
E 0.3
2
]
T 02p |
0.1
0 i
0 2 4 8 8

Log, pathogenic Vp consumed per meal
Fig. 5. Distribution of pathogenic V. parahaemolyricus (Logia cells)in a simulated bloody clam meal after improper cooking.
Fig. 5.
foceh - FEEAARE, B - O IOEA S TR IE OIS F PR X 4172 Bloody clam £}
PR ENE V p OF (i H R E)

0.0030
FractTOH
4
._E 0.0025 FraciTRH
8
E Load at reail Mean
o
E 0.0020
E ' — Load at retail
=
-% Stdev
.E: Bactanal growth
E 0.0015 factor k Mean
E ------- Bacterial growth
E factor k Stdev
il
=  0.0010 e tre
H .
S
= = e = Consumer index
&
o 0.00054
= — — FracMotCooked
£ Bootstrap selection
0.0000 T T T T
0 200 A0 60% 80% 100%

Fercentile of uncertain parameters
Fig. 6. A/ A Z —[X(F&SE 2 H7)
HEHH - N A5 OINEACTIHIRCTO 1A 1 AN Y72 0 OFRSSEfES, ARl - A JE k2
FDOR—w 2 A )
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- FractTDH: & Vp #® tdh+iER 7 VA4 (Vp) OEIE

+ FractTRH: 4 Vp 2 5% % trh+Vp OEIE

- Load at retail Mean (/NGEBefETOBL FHAE) « INFBEFETO 4 Vp DY
I

- Bacterial growth factor k Mean GRHEEHEFEIA - k EEMH) : Vp OHESEEEE D
ERE,

- Bacterial growth factor k Stdev GHIEHESEK - k Stdev) : Vp OHEFEEEE D
PR 72,

- Max tre : /NGB D ZEFE T3 % F T ORFH O fe KAH,

- Consumerindex (JHEEEE) A L X a—%5Z T AOHENL, FFEROT
TV OREHEC. 1 EOBETERET LTV Y OFEKEET ML LIZS D%
A

- FracNotCooked: 7 U BB D MG B S A +55 70 NOEI S,

« Bootstrap selection : USFDA (2 X5 7 — b A b7 v FHER O AJREMICIG Uz
B-R7 Y U HEBRIEETND /AT A — 2 HEEH ORI,

[V 27 ofE]
VIalb—varE7 I, BCOBEIZEIYBRET U A THRRIZR DR
DONHIEIE 5.6%x104, O F Y 14EICAH 10,000 H7=0 6 ANFIET D L HEE L
776

JRIESATICE D & K617 &L 912, &Y BC Z Rz bl S & v
ZENY AT IR OEEE DA, W T BC OERMEETH Y | oORERE
BTV A7 ICHBICHE L2\ EREIES L,
fimm & LT, ZOET VORI TEEML, 7 00 OHEE T, RiEER
NG A—=Z DN DR FH— AH7eD 0.003 2T 52 &0 b
DADB, TNLLERELS R Z TR NVENS bDTE ST,
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(2) EEAY X7 5Hl O
@ EFSA: Update and review of control for Campylobacter in broiler at
primary production. EFSA Journal. 2020. 18(4): 6090

SCIENTIFIC OPINION e

ADOPTED: 18 March 2020

daol: 10.2903/]. efsa.2020.6090

Update and review of control options for Campylobacter in
broilers at primary production

EFSA Panel on Biological Hazards (BIOHAZ),
Konstantinos Koutsoumanis, Ana Allende, Aveling Alvarez-Ordonez, Declan Baolton,

Sara Bover-Cid, Robert Davies, Alessandra De Cesare, Lieve Herman, Friederike Hilbert,
Roland Lindgvist, Maarten Nauta, Luisa Peixe, Giuseppe Ru, Marion Simmons,
Panagiotis Skandamis, Elisabetta Suffredini, Thomas Alter, Matteo Crotta, Johanne Ellis-Iversen,
Michaela Hempen, Winy Messens and Marianne Chemaly

(2]

Hrrasy B2 —CBT 5 2011 4£0 EFSA OF RiT. X0 EEORSET —
ZEFH L CEF SN,
RABRORNICENT S EU TOE b ey Z—EOF% Y A7 O,
FREO I e a Ny X —OEYR O TIHADTDIZ, B TOEROL
v a O % Population Attributable Fractions (PAF) % W THEE L
oo Flo, BT OI AT X —REZ KT IELNADTZODOETY
YITT A —FREH S, SOICREHRO L E 2 — R Thivz, 6 DOl
WA 7> a ATOWTEEINTZ PAF oirick 2 &0 Zhun 6 >Ofili+ >
varOENENEMBNCERAT 5 2 L TEMRTE DMK U 27 OFIIE 2
DOBETHD EHESINTN, TXTOHIEA T > a Ot ) 27 OIEFEX
HDOWENARKE WO, FFEDO U X7 HIA 7> a o ORREMEICIL, KRERAR
FeFMENRZE D BTz, BEH SN ET L OFERITETO EFSA 0E R CHEHA S
TeETNED bREOHENME>Te, WHBOEBERO T a7 2 —RE
Z 3loglO b S L Lick ., HHBORICERT 2 v rAs X
—IEDHXHI EU TO U A7 {KRIEL, URTOER TIZ 90% %% 5 LHEE S
NTWEDIZK L, ZOFTIVTIE 58% DK & #EE S i,
HZ O Z 51 & LEKT 557 (Expert Knowledge Elicitation) %,
SEIERFUICEL L TT TRE L, EABEEZMLT, 2> br—
NAT gy (CO) 2T 7FHT4 57 L,
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RSz CO D% Y A 7 Bl O R IfEIXEEXHARESEELTWDH
W, MAPLIIAFEFETE -7z« U7 F UHFE 27% (90% DfEHHXE (PI) 4-
T4%) sEELES X ORI 24% (90%PI 4-60%) sEONE DEEIE 18% (90%
PI15-65%) V¥ D+37eillifiz 2 - A% v 72 EHAT 5 16% (90%PI 5-
45%) T2 ORK DK Z AIRE & T DAa KA DO 156% (90%PI 4-53%) . &kt
IK~DOIEFAI DTN 14% (90%PI 3—-36%) f/ERRAT= 12% (90%PI 3—
50%) sHHABOEBGEICHETE TR 7% (90%PI 1-18%), CO OflAAHHE
DR RAEEENT D Z LI TE ol FEHL HEX H SN - HEE I A
IR LCRY, BT 2 RHEMEDO LB E o T,

[V A7 5HIIZ 3T 5 EEE S OFER ]

KUY R 7 FHMZEB T HFERITR O B0,

M1 : miElO 2011 FFOFE R EDRE, COIZOPWTEARFT LWAEHT T v
ANRESNT=D, FFNLDOH AT X SERD OFXTES Y A 7 KRR
Rz 2

12 @ —RAFEL~ILTEIRLTZCODAD I a7 X JEZED SE5
FTOMRICET LT F 7L

13 : @R L7= CO DFLE K OKR S ?

14 : CO ZAAB LT RIT?

[7 72 —F o]

CO DRIT 2 oOERRDET Y 7T Fu—F 2O THIE

() BB~ E SN LSAMBREDO I B a Ny X —IEYREZ T IF5CO
OEBETOH a2 —EEE TIF5C0

ETV T

Campylobacter spp. G %2 TS5 Z LI X 0 EA EOh R A HEE
FTHEDICHWEETY U727 v 7 (1-2) DT blue D
BEFTOEEE T 52 &I XD 0REAE EOMEERETE (3-5) TROME
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Primary
production

Industrial
processing

Consumer
Phase

e 2

Dose-
Response

e 5
Public Health
Risk

©

O. Population Attributable Fractions (PAF) 08T LI K 2 FREDI5YE|
BRI D 7= 8 DI A & D FEt
DRGEELONREWET DIDIAVEEET Y VT AT v 7R LT

¥

2 (B  BEERRE T A2 LI K ANREE FOE (EEBORED
HIRRENBEE OV X7 L OFICHE LU-BR2H 5 & {KE)

3 FED)  SETOEBE T AZ LIk ANREE FoOELHE (5§

W DB ERIE 2 WO W O BERE & BEEA T 5 [FE 7 V)
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1 AU 27 K020 615 572 population attributable fractions (A
R R E S) (PAF) 94T Fik

4  HENOARREAREELEDOY 27 L ORICHE LZEERH D S RET
2

5 : HEIE (DR) ET /v

o R TOEMOEHEOMREBIICBIT DO BNy Z—DFEZFEDY A
TR T D72, A Xb%w PAF AT 5 Z LN TX 5,

® PAF OEFE (WHO):H SV A7 ERIZE DI FEIZHONT, REDVF
UL 0 ZDIEL BRI LI2GEITHB T DR OFRIFE XUTESEFR O
DEGDZ L

® LLUARJHT~DOFEBENRDY OBMEMREEICE T/ L ISR
HEMIZBIT 2EBEIIHTEOKT

® T~ T Tl population disease or mortality IZIFE I > B r /T X —INE
ELI-Z L LR LT,

® B narhu— BN ELT, VAZRFEZEETE S HDET % PAF
FEATIZAE I L7z,

® PAFfH : VA ZNF~DREENY L7 o7 LEBBEDORGMERN E] LT
P35 &R

® CO DORhFITMxY A7 E LTHRE : b LEOA T a N EUHOD
TRTORBGTESNTZE L2, AHBOHOBREIZL>THEEDA
DI Er NG Z—JEDOFAEROBI D RE L TR LE
» RRR =1— Incin/Inceurr

® CO »7 %7 Expert Knowledge Elicitation (EKE) % F\ 7= A[HEME
DHDLNROFMIZIED Bp b= B 7 A L BRI 5 NMEEME 2B EIC
WAL EERE L7,

EHTEEEORLI LDV A7 KREIF
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Additien of dsistecrants o drinking warar I -

Rederemce
Apoading drinker s thad alow sSandisg waier E = &ligin (2014

#~ Borckhag (2016}

#= Bouwinet 2004 _1
- Bouwenpgh (2004i_2
= Chowdhursz012
Effactive rodent contnod Ellis-fearsan (2003
Hangsan (2010)
Lyngsiad (2308}
Lyngsiad {2H0d3_1
Lenostad (208 _7
Weleesd] (2008)
Wclonesd] (ZODE] T
Welezisad] (20DE)_2
= Mgl (2000
= Natre {2000 e

Contro’ measure
R Ak R S SN O O A

Ermplcy Teas and wedl-trained sisfl

EENIC MGG S AL ENDAnce of brodker Rouses -l & Relegierpeten Q104
I * = = Tomal (29}

B AREMAE in close prowmity of breiler houses

1 ' '
kDD .S 0.50 ors
PAF podnt estimate and 95% confidence inlerval for different control optiens

ol . PAF O8I L, BEAHFERNBESINIZ 6 ODTET VA% -TD 674

IR L, BT ET U ATXERT L 12 95%1EHEX ] & PAF O S HEEE 2 K

LTb\éo

Bl : PAF

X DA D Reference 1FZFEEAEH L in XLDOBITHEE KT,

THEIEOHOKIRM, 72K A U2 HOKEE OMHZBET 5. 2hERAe R X
avhr—, BAO LI ENT-AF v 7 OREM. Bd A0 O/ 72
., WEOITRICEMNGFLE LN E D 625D CO (ZOWT, PAF O gt
EM N BWEHEXMEZ7R LTz, WO 95%EHEXKMAmD TREL, o
CONFE LR THD EETIEE A o7z,
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Vaccinationqd =

Feed and water additivesq{ =

Discontinued thinning - — I

Employing few and well-trained staff 4

Option

Avoiding drinkers that allow standing waterq ——

Addition of disinfectants to drinking waterq4 —— I

Hygienic ante-room at broiler house entranceq ——

Designated tools per broiler houseq = —

0 20 40 60 80
Relative risk reduction (%)
FHRT U 2 7 ARIGHE B E T A i 5% IEHEXE., Ry 7 A1 25% & 75%
R Lice U7 F UMY A7 ERRARE < IRICHEE R OFoOKEIN
Y. 51 & OEEIE LN TW ey, REBAREFEMERH D120, ZDIEEE T
X TELTELRLRNETIHRVE LTS,

Figure 6: Results of step 2 of the ranking and uncertainty analysis. The horizontal axis is the relative
risk reduction for each control option, assessed by expert judgement and expressed as %
relative risk reduction in EU campylobacteriosis cases if the control option was implemented
by all EU broller producers. For each control option, the horizontal line shows the 95%
probability interval for the estimated risk reduction (P2.5 and P97.5), the box shows the
interquartile range (P25 and P75) and the vertical line shows the median (P50). The control
options are ordered by the medians, but this should not be interpreted as a ranking due to
the large degree of overlap bebween options

fEhOIEH : PAF O COEBTOBEHOA S a v Of a7k
AHEEMEMATICBW T, 1 BETR-7-0b, ROERE < EKE (512
X2 mEkhit) OFETSHBICH AT a VAR L QWD KERE
DOHFRENARE NV DZE ENSEHEHL TV 5D,
BEH I AR A Y R Z AR A R LTV b,
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T T ANIRET IVIEEMR T, ZHUEHREEORWD By Z—ok 5z
L VDTSR H TWBAREMNE R S D — 7, BOT 7 R T LA 75T —H|Z
ES DR AI—TIIA—R—o 2L EZ BN, ZOERETILIHRHED D-R

N—=T%HNTND,
Table A.1: The model parameter values for the models used are given below. For details, see
Teunis et al. (2018)
Pinf Pitins
a B r 1 Constant
Classic model 0.145 7.59 0.33
Median Challenge model 0.44 0.51 0.06 D.88
Median Outbreak model 0.38 0.51 0.76 0.0052

For this opinion, the default choice for the DR model remains the 'classic model, for best
comparison with the 2011 opinion. In the uncertainty analysis, a random choice is made between the

Campy DRs

o =

= T = N =
n Mmoo |

Pl

I

1 10 100

1,000

10,000 100,000 1,000,000 10,000,000 100,000,000

Fxact dose (cfu)

= Challenge

Classic e Cuthreak

Table A.1 : Teunis H (2018)2MEME L 7= fVEHESHFRET VIR L

BETNDEKRNT A=,

I - fEEh - R, e (3 < FRREL

JR% : ‘median challenge model (F ¥ L > T /O HHAE) . FHt : classic

model (7 Z NI ETIL)

. i . median outbreak model (77 F 7

LA 7 ET )LD FRAE)

93



O 0 N O O = W N =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

202253878 E8HEMEM VMILAEMFAESEH
TH2
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Assessment question 1:Fj[F D 2011 FFDOE R ELKE, FEA T T a o0
TEABRFTLOWBRFHTET ARG LN, EEN6DT Er s
—EJD OFERTH) U A 7 AR FIE?

& IO H%, 2, M5] & (thinning), 5% XN 7ZHK L OFIOFHREEDO NS D
carry-over N HIREE~DO D BT X —DEZEDEELR Y ZA7KNFTHD
EWVIBMOTET AT 25 LUWEHA 2011 4= EFSA B R ELIFRIC
NFSIN TV,

RO MR Z TS 5 BB T CO DR REDOHEE 21525 7291 PAF %
WD ED LS TH LWEFRN T BT » ADMENT S 17z,
AFTEXTFRICH S X PAFs 13k D 6 D CO Ioxf LEHE S OfEr
R, QRN oWz Fue—L, @BEITEICEmCV RN L,
@DIA~DWEEEDOTRN, OFEEIZ L —= 0 T 22T 2RO RV EEE & &
H., ® KERD RY b —%#ET D,

PAF fEATICE D, 2o d 6 DO COZEMEBNICHEAT 5 Z E12 L - TEK SN
5 5% A 7 1KBUE 272V (substantial) SHEE S 728, T_TCO
C O DIEEVMEFX IR E D U A 7 KB RSB 2 ST O Rt 2 R
e, Bl ZIE, OK~OHEEFEAIOTINE VYD C O DFEHHEEF U A 7 {Kh 3
X AFTEZ3Oo0H%RICE S & 5(95% CL10.6-8.2) & 32% (95% CI 6.0—
54.9) ORITH 5,

2011 FFLIBRICAE DN E RO L B2 —I2 L0, EBRL-LOMEIC LY, 5%
B R DloglKIH O X TV D HEE X ERHAINY £ 72 3B oM, £
XU F U THRETH D, Ll 7 4 —/b REFZETOH LWMERITE SN
TU70N,

RO L v u Ny 2 —OEEE Y T VOEEOBRIZET 58T
ICAERENTZT—2, HWBEEBEBEOTTLOREXRIELSDE LHTICAES
#17= dose response ET/UIZ LY, WHEBOEHHEOEEE TIF 5 AICLD
ETV T T IO —FEEHTHIENTE T, kY, 2011 4FDERE
THWEET VXD #EEITIRS ooTe, EMEHROT B r /T 2 —% 2-log
Wb SEFUE, MR Y 2713 42%  (FHRAfE) (95% CT 11-75%) F 235 & H#EE
iz, (2011 FEOHEE T 4 I ETHIxE U 2 7 {KEH: 76-98% ToH -
7o) BIBETOE%E 3-log WA SHIIEEU TO Y 2 271% 58% (95% CI
16-89%) K T & % & HEE Sz, (2011 FEDE RETIX 4 INEE THx U %
7 1% 90 %Kk & HERE, )
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Assessment question 2:—RAFEL L TEIR L7 b —L A7 g R
ANDTreany B Jizfb S 85 ECOMRICET LT F 0 71%°2

EU O3 X TORHBESGICE > TERSNELED 20 D ha— A7y
2 (CODNREEBUEDEE L~V EZEIIWIL, B INRFEHeT
YADET VT NBELNTRER, kL B2 — (2011 EFSA 0ERE &
1) ROEEMZORKERIZ L > TEHRZRILE 72, two-step expert knowledge
elicitation (EKE) &2 L - THEE S 1v7-,

WD 8HD COED7 tH 10%DH B r T X JEDFAEROIL % 2K
T HOMERIIME N W L7 R0 nd Aoy ha—, BRI OZEE]

MW, 7794 A7 V) —2 LBENNLORBROYERR, BRE TSR SNK
(litter) , FROEEKOBREDO YA X, FBd&H, B O MK OO E.
ZOMD 12 COIL 10% D H > BT X JEDIAROEI % ik 5 =R
LRV EHIE L2 BEAY D ORANRRTE, BEOIEBICMOEY B FTE
L7eWZ & EEIC N —= 7 SN IREROWEEE & 5, HOKIZHEER O
TN 72O KNTE D RY o h—%8T 5 | hRM TR, & So75H
o5 Fif, M5lE (thinning) O IE FBEEICEESNTERLZHEH H

Kl M ORI, bacteriophages M ONU 7 F .

12 OB L7 CO D, TET »V ADSE M OFEB 2 FEI TR REMEICE S X
8ODA T a v EHLHIMMD T HIZHIR,

EKE &fE CHIr /= 8 0 CO @ median FAXIY A 7KL 727 F o

27% (90% Probability interval (PI) 4-74%); £} OWOKEINY) 24% (90%
PI 4-60%); [51% ( thinning) Ok 18% (90% PI 5-65%); &I kL —
=V ENTEREBDOWUEEZTED 16% (90% PI 5-45%); 72 /KNTE 5 K
U > —%3ET D 15% (90% PI 4-53%); fR/KICTHFEAIOTRM 14% (90% PI
3-36%);%5 4 AV O OFEAERRRTE 12% (90% PI 3-50%); HE&MICIEESH
T-EEZMHEA 7% (90% PI 1-18%).

Assessment question 3: IR L7—2 > b —/L A7 g ORGSR OV EIE?

FA

0 WS ONDTEIIESICHEHTEXDZ & Wl AN T, fE~OuNY)
D),

® HofEFREOUE (Bl A FEX= U T 4 IEH),

o LVRWAEKBO BE# (. MolEodik) £721%

® (MOIIFIRIC KT 22 7o RFE (. BROKDWEL, fEHRMY)).

R
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® BENMIEE (Fl. AIEZT 57720 OREER 7228 5 3 0 8),

® = hu—/Loxin (B, BEEIIHEFEEO LA RA L TWRWD T, it
BRI OB IMR AT D Z & ZHIT 20 or

® Bl E - IIHMOK OB L 5 AABOEEKORED (Bl & LRI AN E BER
(R (R, B, B7e®) fRHUKREIZ L o TET LR DHGH).

Assessment question 4: CO Z#lAHEHLEZHRIL?

® WD —/WEENRH L Er N X —DHESDRAK G OIEY
ZEHSTEDITE VRN D Z ENRTHEIND,

® NLERAYH—RGEEET DV AL ERNCT BT, A At
X2 U T BT TR TOay b — K8 2524 CE LR Tl
AR AN

® Hxrpal hu—/WEBORIZET D MHEINMED LAV RE WD,
ay b= EHEEAE DY TR EERT H I LITXTE R, b
n—A 7 a RN CO DR ERIbT 20 HDH L, W
W LA AT a bbb,

@ LLCODH—Fy EBERL TWaeWe b, BBEREERE X —5 v b
L7290 CO ZllAEbLEDLZ ENBREINEEL L5300 L7
VY,
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(2) EEMU A7 (FEZFR1 Y A 7 3EHmE61)

(®Agence nationale de sécurité sanitaire de I'alimentation, de I'environnement et du
travail) State of Knowledge Relating to the Contamination of Broilers with
Campylobacter and Assessment of the Impact of Interventions at Different Stages
of the Food Chain in France; Collective Expert Appraisal Report;Anses: Fougéres,
France, 2018: 1-81

RO e r Ny 2 —GY

Fhalif : 77 A2 ANSES, 2018 4% 10 A

anses {3

Cﬂﬂﬁﬂd'ﬂ"ﬁ. Cll'iiliﬂ'{r. Pf?fégdr

Contamination des poulets de chair
par Campylobacter

(2]

- 2011 £ EFSA O E REFLEICAR SN -BFR N R OIE,
ALEIRND 1 8 a7 B —BEEDON—R T 1w HEEt

« T— RF o= — U DOFEPEC I T D RA I AHEE % R,

cFHIET VORETIE, 47 X THBEINRSLUE 26 S5OERET L
(CARMA 5 /V) 12, RIFL B IEZ ETLOEE RO ERET LA
FIANT, BB R 7 Gl &2 36 L7,

[V 27 5HiET ]
BELFE L BRNAHE (v b)) ROHERIGEOES L CARMA £5 /L% v,
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BT \CTHBERTORE &0 WHEEIZL D T OEY 2 — AR BIlsh,

1 - No model

2 = CARMA model

3 - New modules added to CARMA

miodal

4 - New modules added to CARMA

madel {Poisson af al. 2015)

5 — CARMA model

il

Farm

—_—-

Processing

‘_
1=

Swonge

L

Consmmer
preparation

ngestion /
Ldese pesponse

acakimg

“ - defeatherimg

o _' evhceration
"o washing
“ chillling

~ |breast cap
doubile llex
“ Al

HESNDHBAD T0%IMLEET 97%HMATHIS THRGEESN TV D Z L bILE

TIANEZ BN,

KEEF] : CARMA £5 /L

EERH  HTICHRERIORE & HEFIZLD TAEOE Y = — /L3N

GBS

TRINDREZZERT D20 AR (BIG KR ORSAIY)

Table 6: Examples of potential interventions to achieve expected effect

E_::g:;r the Scenaric | Parameter Effect of intervention Potential intervention
Indoor flock only :
A1 = | =10% (70-10 = 60% +  Fly screen or
s revalEnce prevalence interflocks) +  Stop thinning or
=  Slaughter age
. -30% (T0-30 = 40% Indoar flock anly :
Prnnrgsxnn Al Pravalance pravalence interflocks) +  Fly screen
P AZ Concentration | - 0.5 lag + accination or
Al Concentration | - 1log « Phage application of
- + chemical and biclogical
Ad Concentration | - 1,5 log substances added to feed
AL Concentration | - 2,5 log or drinking water
QOptimizing the main parameters
- {temperature, duration, air velocity)
Slaughter B4 Chilling -1log but very dependent of the initial
Campylobacter contamination

KO BHMOBELHYTOLF ) A, ZOMER, T ATEI RSN TN D,

=2 ROV IWN RIS/ Fe 5 FES
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Table 7: Effect of interventions at the farm

5 85 EAEY - VAW REMGREREH

T2

Phase Scenario Variable Reduction Nr cases Risk reduction (%)

Baselina 272030

Ala Pravalence intefflocks [From 70 to 607% 233 040 14

Alb Prevalence interflocks. |From 70 to 40% 155 960 43

A2 Concantration (.5 decimal reduction 148 560 46
Primary Ad Conceniration 1 decimal reducton {7 800 i1
production  |Ad Conceniration 1.5 decimal reductions 41 760 &5

AS Concantration 2 5 decimal reductions 18 T80 a3

Prevalence interflocks |From 70 to 60%
e concantration 05DR 126570 53

B TCON NI LD Y A7 IERBENRZ# < TV AUEC T, U A7 OREAE

ALTWD,

R BRI T

FRREM DOIG YR Z T0%02 5 60%., 45%IC FiFHZ & T, UAZIX

ZNEI 14%, 43%IKJKT 2 = LB HEE S -, BRETOEE% 0.5,1,1.5 &
W25loglK FdAzenTcanE, VAZIZZENEFN, 46, 71, 85, 93%
T 5 Z & DHEE ST, FBRERI DTG E T0%0° D 60%I2 T, £
R ORES 0.51log T HHAUEL, U AZIE5E3% F2vd EHEE ST,

B ALPRG K ONH B BB T O AT L D U A 7 AR R

Table 8: Effect of the interventions at the slaughter stage

Phass Scenaric Operation Reduction Mrcases Risk reduction [%]
Haseling 272 530
B1 Scalding 1 decimal reduction 264 560 3
B2 Plucking/defeathenng |Probabiity of leakage reduced by 109 261 470/ 4
B3 Evis ceration Probabiity of leakage reduced by 10°% 264 520 3
Staughter B4 Chilling 1 decimal reduction 66 570 76
Plucking / defeathering | Probahility of leakage reduced by 10
BS Evisceration Probability of leakage reduced by 10%] 60 030 8
Chilling 1 decimal reduction

At this, stage, only the intervention at chilling results in a risk reduction of 76%. The other interventions
tested show a risk reduction lawer than 5%,

7.53.3 Interventions at the consumer stage

Table 9: Effect of interventions at the consumer stage

Phase Scenario Operation Compliance MNr cases Risk reduction (%)
Baseline 272 930
Cla Hand wershing 100% 270 260 1

Consurmer  [C1b Chesning ol ulensils 100%: 40 080 B
C2 Cla+ Cib A5 60 ar

Tha mrsseilan af ssass sssbamlnatlan thensh s slaanlns af fhe shamalls balfs haasd bard alaba) asesses

Table 8. : B FUFEREDLS TV AIIS U Y A7 DIREAEZR L TWD,

Table 9. : HEBMEDK T VAU L2 U 27 OEEZ TR L TV 5D,

£ LR
GRS P TR TOBNED ORI Z 10%E5. Pl R O N A O
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& 10% K, N0 F U AHMTIE, VAZIE3N54% LN TFRLAR
WI ERHEE SN, ZO—F MEITHET llog Hla FF 5 2 ENTE UL,
UAZILT6% FD35 Z & HEE STz, WP TR TORNEM ORI E 10%{K
W, PSR OB EY ORI E 10%E W H TR CHE% % 1 log Fif
HIAUE, U A7 I T8% I & & HEE iz,

GE =241
TARTOMBH DRI B2 BWYICPST 52 LT, 85% D Y 27 &R, F0
Pt LB B ot 2 G DD Z & T, 87T% D U A7 {KEAHEE She,

(&5

75U AORHBRMCEENS T Eu AT Z—DRBIZHOWNTIE, 2008
EDI—8 vy /XOR—2T A4 VIRELSRIZEAEH LT — X BAERK I LT
o,

L)L, 7= RF=2— DI FIEREFTOIE I E 2RI AD 2010 FLA
Je, HRATT A PSR TWE, £LT, IET, ARABAFER TR SN
DOl AEOH Y | IRATH D Z L NFEH S B0 ATk
2, B FE T ARRALBE CORBENFHFICBT S b0 ay br—L K
TATNANRELTEY, AL AL EEICEHMET 2 2 &1L TE R
S77,

ZOVEETREM LT CARMA (KB ET /LI, MEIEY 2 — LV EHEE 7 =— X
A TR, WS OO T AOMPE2HE TE T,

BT, BEORGICE D &, BT MIEBRETROEEE TP 5 AD
LNBRHTHDL L 2m L, LEN-T, 72& 20, FIIBRE)FH AT 6E
UL, AREAEEZIRET D DOIZIEF IR TH L RN H D, il 2
X, DI F BRI EREFR O e T X —E % 1.5 Log OHITE %
ERTIUE, VAT % 85% W D L HEE STz,

- BSERY TR, BHET . BT OEBENEY OiLE 10%H 1. Pl
HRFOELENEYORwILE 1 0 %HIBTIX, F8xtY 2713 3% or 4% DA
LESZeV, ZHiucxt L, mEITENIEF IR T, 1llog DEEIKT
T, BRI R & 76% 95 Z L3 HEE ST,

cHEE T = — XTI, FRWORTITELY A 713 1% LT 572008,
TRTOMEEFEN RS B2 @O EET L2 L1280, U RT % 85%IKHT
X LEHEESI N,
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(2) EEHY X7 G4

®Dogan OB, Clarke J, Mattos F, Wang B: A quantitative microbial risk
assessment model of Campylobacter in broiler chickens: Evaluating
processing interventions. Food Control 2019; 100: 97-110

BRUBETONANZFTMT 270D DT v r N7 2 —OEBAEY

U 27 €T v

A Quantitative Microbial Risk Assessment Model of Campylobacter in Broiler

Chickens: Evaluating Processing Interventions

Onay Burak Dogan, Jennifer Clarke, Fabio Mattos, Bing Wang,

University of Nebraska-Lincoln, U.S.A.

[AE2E]

T eunRy B =BT 5 ARELE ) A7 AT 5700, RGN, FE
PUTIAS L EENRIED Y X 73T T AR Sz, 7 VITHHAED
BRGNS 7 4+ — 7 FTOKREOHIG T AT LE I N—LIZb D ThoT,
Z DOFFGED HIITEA O E & ZUCBE T DB E OO R 22 A#ET D
7o, BISWEGIZEB T 2 ARIEOBNEELZFHIT 5 Z & ThoTe, X—R 7
AT IL T E A E KR PESEIBATIZEA D X | BT VORI L MEED T8
DI/ NRO NI L pHEFE ST,
ETNOERGBEERANNSTA—ZEREL, YT ITA4 F=—IZhoTcEE
IREHRA LV N EREET DT, BESTT N FER I e, U Ao a v
T, AHABOD a2 —JERBIOEEED I Ea g X —fED Y A
7 FARIT % 72 8O OB | (LA ELB A, 3 X OWBERR ik &t
RLBR 36 H AT RE 72 FTRE 7R ST A E DA M2 i Le, ATTET L D/RT R
— X =A%, UV AT HEBIZBIT BN T ADRREME A S 372012 [HH B
BN D UNEE SNVT-REILTiE7e < . LABTD R L B o — & X X 5T F9E O R
IZL > TADENT, EE7e) 27 HEEMEIZ, M 10 TAHTZVDh o en
XY B —FEDREF & I ANDFENHEL, X—RA T A Ll Uz A SEHE S
TG aohreany Z—iE ) A7 OMEXZfbE LTRINZ, ET /UL, N
— AT A& LT, 4M 100,000 AH7=Y 274 (95%CI : 0—561) DIEH]DFE
AT LT, HEE ORMERIEIT & BB, COBEX, WABOHEIC
KXo hoenansZ—~DEBEEDOBRELZROTTmOORNF LR bR EER
ERD 1 D ThoTz, VT VU Ao RIE, (LAl (@5 F 721388
) N RATHEEEZ KIEICHRTE 5 Z LAVRB SNTZ, ZOFT VL, I
DFEBEDLFEST 72 13BN ABIEOERICE H 729 U 27 OEALIZHONT
VAT RXR=2ADEEREEITI VAT EREDT OO T L— AU — 7 24t
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HZENWIRE N,

[T 7 e—F]
WHBDORERGNLEEE TOV T T4 F == IZBIT DD ErNs X2 —0DK
TR ET MEE T, T /WIEDES K OB BB~ Ok, 1) S 0BE, (ii)
BIBRE . (TR LBED 4 HS>DEY 2 — VST TER S -, BRI OBA
VB S V2 Campylobacter (I EFIGET )V EMAGDS, A0 10 5
ANHT=0 OFERBEREENE SN, BENRET VI TROLEBY TH
5o
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KO (Figl) ARerFEDWNZ Lo S0 1)ESG N OVE SAEE~0tgs, ()& I
GDAEAEE. GWFEELLEE) TRLE 4 ODFVa— Ll —FTFTOE 22—V (HEX
JGETIV) T10 H AN ORIERE THIL -,

Comaminaton
fom the
production
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1P Pz i
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MO. ARFTETIE, FEERIZEBHBAEE Tm] b L <3 ] (RESHDZD, £0
KON 2 FERNT R Lz, /NGE Y« FEED WA RIE L IZ R &2 2 0 EAUSHIE L 72 4578
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P AR LORNEER . NANES. KON LOKEG R L, =
DT, A 10 FAHEY OEM D o er Ny Z—iE BEHIT 274 (95% CL:
0—561) L HEE 7=,

Prevalence and Concentration Changes
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4
[
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-
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ﬁ%%@?@@ﬁ%@%%@%%@ MAE TICHE D 4-log WD (BXZ 6
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B IS ALERR K O EE Y 2 — )V DRE AT CE IR /N T A — & [Tk b o5 Y
FOZEAL(ORtrans), N THEAEH ORE(CI), BITHE (ewlp), BHEM DGR
(Pflock) KONk O E D2 L(LCtrans) TH - 7=, T 22—/ &g L
T, B R OEE Y o — VTR U 2 7 ICEEIT D 70, B BB~
Wk 1 ZIG R L VHYeR Ol fi& ER S E 5720, kTt oSO E#E
broiler welfare DT ST T RETHDH EEZ BT,

Tornado Chart for Inputs Ranked by Effect on Output Mean
012

Teook=

LCeuis= 12.88 1540.91
LCscara= 1.60 1453 47
L Cpick= 0.88 1306.81
Tdose = 0.00 1214 58
ORscaia= 39.64 913.46
Plreeze™ 800 I 544 78
OR arrg= 5572 I 63175
LCepin= 30.64 543 26
OR chin= 158 99 660.05
ORyasn= 169.47 64591
o ORpic- 159.24 53248
D ORtans= 166.70 52223
5 Cri= 62.50 [l 380.47
= teook= 218.85 Il 501.73 . . )
> éDig.umy- 214 92 [l 425 42 Input increasing
= cvis ™ 268.12 W 430.16 F
a Fufp= 274 12 417 30 . Input decreasing
£ ] 27377l 416.91
Priock= 171.00 j279.52

frefrg= 217.15§ 308.28
236.33 §318.96

refrg = 239.70 §303.74
lrreeze = 273.16Y 305.42
ORreeze = 265.50283.38
LCtans= 270.63(279.17
Varip= 274.16,274.27
Vaitute = 274191274.25
Floose = 274.211274.23
Baseline = 274.22
T L} L] L] 1 1 1 L] 1
0 1000 2000 3000 4000 5000 6000 7000 8000
Number of cases per 100,000 person—years
O

AHEAERICIVN T, WENRXVEREY SIS D PR — FFy— 1 %
HWT, BESORERE R LT,

fotth ; VA7 AR T S5 K- Bl : 10 5 A4 72 D OFRIFIE AL
fEdh DR+ (FE72H D)
* Teook : Cooking temperature, (Ecosure, 2008)

* LCevis : Concentration change during evisceration

+ LCscala : Concentration change during scalding

+ LCyick : Concentration change during picking

* ORretrs : Prevalence change during refrigerated storage
* teook : Cooking time

* ORevis : Prevalence change during evisceration

* tfreeze : Frozen storage time (retail + consumer)

* ORfreeze : Prevalence change during frozen storage

* Vailute : Volume of fluid assumed to dilute loosely
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Table 7. Analysis of single intervention scenarios
Scenario Mean Risk 95% CI Intervention
Estimate Efficacy (%)
Baseline 274.2170 o™ 561.6843
. Soft scalding 502.9806 118.5666 B8E7.3946 Not effective”
2. Scalding with additives 34.1030 o 76.8889 87.56
Defeathering with cloacal 1.0413 0™ 3.0667 99,62
plugging :
. Air chilling 635.9007 135.8658 1135.9360 Mot effective
5. Immersion chilling with 144.4037 + 326.7298 47.34
chlorine
6. Spraywash 2B8.3403 i 5BE 2175 Not effective”
7. MAP subgroup - Air 171.7150 1 471.2256 37.38
8. MAP subgroup - CO2:02:N2 724.1413 167.3816 1280.9010 Mot effective”
9, MAP subgroup — 100 02 167.6932 + 458.6016 38.85
10. MAP subgroup — 100 CO2 1.7194 o™ 48781 99.37
11. MAP subgroup — Vacuum 1856.5260 1002.0800 27109710 Mot effective”
12. PA Spray subgroup = CPC
Post-evisceration 0.0010 o 0.0021 100.00™
Post-chilling 0.0005 o™ 0.0012 100.00™
13. PA Spray subgroup — ASC
Post-evisceration 0.1382 o™ 0.3068 99.95
Post-chilling 10,0244 [ 23.8147 96.34
14. PA Spray subgroup = TSP
Post-evisceration 31.0066 1 90.1887 EB.69
Paost-chilling 91.7926 o™* 269.5013 66.53
15. PA Spray subgroup — PAA
Post-evisceration 0.7757 1 2.1455 99.72
Past-chilling 0.7361 o™ 2.1049 99,73
16. PA Immersion subgroup = ASC
Post-picking 0.0009 o 0.0020 100.00"
Post-evisceration 0.0017 0.0000 0.0034 100.00""
Post-chilling 0.0869 0™’ 0.2548 99.97
17. PA Immersion subgroup — TSP
Post-picking 1.3844 o™ 3.4133 89,50
Post-evisceration 19.9036 1.0968 38.7103 92.74
Post-chilling 241.3876 o™ 521.0552 11.97
18. PA Immersion subgroup = PAA
Post-picking 0.1707 i 0.4882 99.94
Post-evisceration 34.4327 o™ 101.8219 B7.44
Past-chilling 0.7361 o™ 2.1049 99,73
19, Rapid Cooling [Nz immersion) 155.1844 o 433.5357 43.41

BRI D7 a7 (R PEE) 5 OFEMOIRMLS IEHEE S, BPgeT 7
— & E o % B A (cetylpyridinium chloride (CPC), acidified sodium
chlorite(ASC), trisodium phosphate (TSP) K ' peroxy acetic acid (PAA)) @
i (% XIERE) 1%, @ U A7 EE RN H 5 LR S v,
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Table 8. Analysis of multiple intervention scenarios

Scenario

@ mNm kW e

R
[P =y

14.
15.

16.
17.
18.
15,

20

Soft scalding + CPC spray

Soft scalding + ASC spray

Soft scalding + TSP spray

Soft scalding + PAA spray

Soft scalding + ASC immersion
Soft scalding + TSP immersion
Soft scalding + PAA immersion
Air chilling + CPC spray

Air chilling + ASC spray

. Air chilling + TSP spray
. Air chilling + PAA spray
. Air chilling + ASC immersion
. Air chilling + TSP immersion

Air chilling + PAA immersion
Soft scalding + Air chilling

Soft scalding + Air chilling + CPC spray
Soft scalding + Air chilling + ASC spray
Soft scalding + Air chilling + TSP spray
Soft scalding + Air chilling + PAA spray

. Soft scalding + Air chilling + ASC immersion
21.
22.

Soft scalding + Air chilling + TSP immersion
Soft scalding + Air chilling + PAA immersion

Mean Risk
Estimate
0.0005

0.6710
96.7994
2.8465
0.0018
90,8003
0.0495
00002
4.2657
156.8175
39.54495
0.0017
364.59200

0.5508
777.4146

0.0003
16.1822
169.8526
107. 2004
0.1714
181.4810
18.4010

Sesageoacs a9

1269427

o
236.9543

0

0

0
o™
o
0

0

95% Cl

0.0012
1.4887
2806011
8. 2805
0.0036
188.6569
0.1216
0.0006
11.8624
458.2892
116.8436
0.0038
602.8973

1.2963
1317 8750

0.0006
44,9670
4717677
315.4751
10,5062
382.7243
41,8100

Intervention
Efficacy (%)
100.00°
99,76
B4.70
48,96
100.00"
66.89

45, 05
100.00"
98.44

42 81
B5.58
100.00"
Mot
effective’”
99.80

Mot
effective™
10:0.00°
94,10
38.06
60.91
99,94
33.82
93,29

%< DINFEII AL DEIE CPC 27 L—, PAA 27 L —, ASC &7~
1% PAA RIEIC L - T ST,
Soft scalding + air chilling 721F TIFZNEMTIEAR <, U A ZIFHEMNT 5,

22 ODMABEDLEDLF VA EFERML, T b OFERE R Lo, (EFEXH

MDA T AR o2561F 10 & L TERE,
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(MHabib I, Coles J, Fallows M, Goodchild S: Human campylobacteriosis
related to cross-contamination during handling of raw chicken
meat: Application of quantitative risk assessment to guide
intervention scenarios analysis in the Australian context.
International J ournal of Food Microbiology 2020; 332(2):108775

AEDIHEAD IR D RZFEGGICEE L hOT e nNy ¥ —
JE : A—A T U T k?é IADF U AT H TTA T D72 DDERN Y
2 7 S oD 35

Human campvlobacteriosis related to cross-contamination during handling of

raw chicken meat: application of quantitative risk assessment to guide

intervention scenarios analysis in the Australian context
Thab Habib * " “*, John Coles ¥, Mark Fallows “, Stan Goodchild

? Veterinary Medicine Department, College of Food and Agriculture, United Arab Emirates
Universify (LAEL]), Al Ain F.Q. Box 1553, UAE

¥ School af Veterinary Medicine, Murdoch University, 90 South Streef, Murdoch Western
Australia 61350, Australia

¢ High Instituie of Public Health, Alexandria University, 165 ElHoreya Road, Alexandria, Eqypt

d Deparmment of Health Westarn Ausiralia, 189 Royal Street, East Perth Westarn Australia 6004,
Australia

(2]

P : A=A M7 VT OHERNO/NBYEETON Er T 2 —IZO0 TR
NT=ZR_R—=R T A P —_ A FHEIT B E 10 FERICAB &SN T, Z ORFFEIE

U A7 Gl & 5 BLERIK 2 ST 5 7O D E £%&A~X74/7~?%$WL
776

Fik EOFERL (n=315) X, A=A NZ U T (WA) OKRHEH/S—RIC
B DHI/INEA—/N—v =y~ 1R (2016 4006 2017 4F) IZHEA SV,
AN —RBEX, TRTOV T IVTHEHBEE EDEICE > TRES T
T2, oD 58.7% (185/315) Tlik, HEUER /2 FIEICHE- T, HEE £
B ARG DR THEEEZ N L TRENMTbIL,

R EBELEEOEAMHT AL, D 23.8% (T5/315) MhH R
N Z =PRI SR, HEEE (~1g) A LG, o7 v o 53.7%
(100/186) N vy X —HiZ~7-, o vaxr 2 —0it, HEE
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3 ET2ND 76.2%703<1 logio @ v =— B HAL (CFU) /g THHERS L, o
D 18.7%73>2 logioCFU/ g TIHRSINTWH Z L EH BN o7z, Bk L
72 815 DNV T IO h e Ry X —EEL 1.82 logio CFU / g (+1%
YfR7E (SD) 2.261og10 CFU/g) Th oz, REDIF BRI S OERE L
EOEICE DI e Z—OEIEO AT, REFIWCRAEELY b
HEI\ZE -T2 (4 X[OR] 4.4; p <0.0001), H a7 X —Dimit
TP BHE LT/ (1.94 logio CFU / g [+SD2.26log1o CFU / gl), HELFERE
EEFEM Ttk & OMOMEERIZESWT, hrem s ¥ —Hizn<
ONDHBREE N DT,

feam : 2 OMIEIE, A=A N Z U T O/NEBRBRICKIT S0 ey Z—OIRkE
BT 2O DANE SN2 IEITE 1045 0 ISHH Lz, Z OO B,
A=A ST U TINOFEETF = —  OWMAEML MO 2 FnakiZ B0
S, vy 2 —0rEENY A7 FIORKOBRFEOTZOHDA 7 > b
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Fig. 1. The conceptual framework of the QMEA model of Campilobaceer spp. related to cross-
contamunation durng handling of fresh chicken meat
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Fig. 3. Cumulative ascending distribution for the log probabihity of illness predicted for Campylobacrer
consumed in a serving of cross-contamunated salad after handling of fresh chicken meat
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