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M 2.2-1 FHIET L OIER S
ATy
BEhEREAME 3 .
No. i B =l e FHEE FER | Fo—F
DAF
1 hoEnnNys— L]y =& FAO/WHO Hazard identification, hazard characterization and 2001
exposure assessment of Campylobacter spp. in broiler
chickens
2 hoEn/Nys— BN =& FAO/WHO Risk assessment of Campylobacter spp. in broiler 2011
chickens
3 hrEQNyE— PPN Fo54 RIVM Risk assessment of Campylobacterin the Netherlands 2005
via broiler meat and other routes
4 hrEQNyE— PPN TUR—Y DVFA Risk assessment on Campylobacter jejuni in chicken 2001
products
5 HoEQINGR— A TSR AFSSA Appréciation des risques alimentaires liés aux 2004
campylobacters
6 HoEQINGR— EBR EU EFSA A quantitative microbiological risk assessment of 2011
Campylobacter in the broiler meat chain
7 ArEQ/NHR— B *E FDA Risk Assessment on the Human Health Impact of 2001 O
Fluoroquinolone Resistant Campylobacter Associated
with the Consumption of Chicken
8 HoEQINGR— B *E USDA/CFIA A quantitative risk assessment model for Cjejuniin 1999
fresh poultry
9 HoEQINGR— A N)LF¥F— Z Dt (FRX) Quantitative risk assessment of Campylobacter spp. in 2006
poultry based meat preparations as one of the factors to
support the development of risk—-based microbiological
criteria in Belgium.
10 | HILERTS BN [E)&E FAO/WHO Risk assessments of Sa/monellain eggs and broiler 2002
chickens
11 HILERT 20N *E USDA Risk assessments for Salmonella Enteritidis in shell eggs | 2005 O
and Sa/monella spp. in egg products
12 HIILERS BN *E USDA Salmonella Enteritidis Risk Assessment Shell Eggs and 1998
Egg Products
13 HILERT KA EU EFSA Quantitative Microbiological Risk Assessment on 2010
Salmonella in Slaughter and Breeder pigs: Final Report
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BhEREAME _ .
No. % B 3 %R FHEE Ex | Fo—k
DAF
14 | HILERTS EA EU EFSA A Quantitative Microbiological Risk Assessment of 2010
Salmonella spp. in broiler (Gallus gallus) meat production
15 | HILEXRD L] XEH USDA Risk Assessment for the Impact of Lethality Standards 2005 @)
on Salmonellosis from Ready—to—Eat Meat and Poultry
Products
16 | YILERS B A v Z D (GH3X) A Practical Framework for the Construction of a 2011
Biotracing Model: Application to Sa/monella in the Pork
Slaughter Chain
17 | BREITUA BANEET | EE FAO/WHO Risk assessment of choleragenic Vibrio cholerae O1 and | 2005
E) 0139 in warm—water shrimp in international trade
18 | BREITUA BNE E3pEd FAO/WHO Risk assessment of Vibrio vulnificus in raw oysters 2005
)
19 | BREIUA h¥ > yE| FDA Quantitative Risk Assessment on the Public Health 2005 O
Impact of Pathogenic Vibrio parahaemolyticus in Raw
Oysters
20 | YRTUTF FEERS | EE FAO/WHO Risk assessment of Listeria monocytogenes in 2004
=% ready—to—eat foods
21 JRATYTF SREEEM | 77UR AFSSA Avis sur |” augmentation des cas de listériose et le lien 2009
=% éventuel avec | évolution des modes de production, de
préparation et de consommation des aliments
22 DATUT SREEES | XE FDA/FSIS/CDC | Quantitative Assessment of Relative Risk to Public 2003 @)
= Health from Foodborne. Listeria monocytogenes Among
Selected Categories of Ready—to—Eat Foods.
23 | YRTYTF FEEER | hTF HC Policy on Listeria monocytogenes in Ready—to—Eat 2011
% Foods
24 DXTT HIEERR | XE USDA Comparative Risk Assessment for Listeria 2010 O
EER monocytogenes in Ready—to—eat Meat and Poultry Deli
Meats
25 JXATU7 MIREBH | XE USDA Risk Assessment for Listeria monocytogenes in Deli 2003 O
Meat
26 YRAT)7 y: R ] A —Xk3Y) FSANZ LISTERIA — RISK ASSESSMENT & RISK 2002
F.Za1— MANAGEMENT STRATEGY
—SUk
27 | WARTUT MIABS | A—ANY | FOMGEESD) Australian Risk Assessment model for Listeria 2009 @)
7 monocytogenes in ready—to—eat meats
28 BEHmEXEE | &R v RIVM Risk assessment of shiga—toxin producing Escherichia 2001

coli 0157 in steak tartare in the Netherlands
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BhEREAME B s
No. % B 3 %R Bl ER | Fo—hk
DAF

29 FEHMEXEBEE | &R TR AFSSA Quantitative risk assessment for Escherichia coli 2007
0157:H7in frozen beef burgers consumed at home in
France by children under the age of 16

30 | BGELHOEEXEE | &3 *EH USDA Comparative Risk Assessment for Intact 2002 O
(Non-Tenderized) and Non-Intact (Tenderized) Beef

31 BEHMEXREBE | £@A *E USDA Risk Assessment of the Public Health Impact of 2001
Escherichia coli O157H7in Ground Beef 2001_USDA .pdf

32 | BELOMXEE | 4R/ hr5 Z D (Gw3T) A risk assessment model for Escherichia coli O157:H7in | 2012
ground beef and beef cuts in Canada: Evaluating the
effects of interventions

33 FEHmEXEE | 45 TILEUFY | ZDOHGRHX) Quantitative risk assessment for verocytotoxigenic 2009
Escherichia coli in ground beef hamburgers in Argentina

34 | HI)LialE REEFEEL | XE USDA A Risk Assessment for Clostridium perfringens in 2005 @)

=% Ready—to—at and Partially Cooked Meat and Poultry

Products

35 | EDM(Y—IL) oMY | KE FDA FARE Microbial™ 2002 O

—JL)
36 | ZDh(CY—IL) Ty | XKE FDA The Food Handling Practices Model (FHPM) 2009

—JL)
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Mz 2.2-3 BEHEIToFHEET VO —E

BHE
No. | REA#M B E3] 4 FmE FR
XY
7 | AvERD | BA KE FDA Risk Assessment on the Human 2001
INGBR— Health Impact of Fluoroquinolone
Resistant Campylobacter
Associated with the Consumption
of Chicken
8 | AvED BA *XE USDA/CF | A quantitative risk assessment 1999
INGBR— IA model for Cjejuniin fresh poultry
10 | LESR | 28I E& FAO/WH | Risk assessments of Sa/monellain | 2002
2 0] eggs and broiler chickens
11 | YILER | FBIF KE USDA Risk assessments for Sa/monella 2005
> Enteritidis in shell eggs and
Salmonella spp. in egg products
15 | HILER | BA XE USDA Risk Assessment for the Impact of | 2005
> Lethality Standards on
Salmonellosis from Ready—to—Eat
Meat and Poultry Products
18 | BARET | ANEE E&E FAO/WH | Risk assessment of Vibrio 2005
)7 (H¥%) 0 vulnificus in raw oysters
19 | BRET | h¥ KE FDA Quantitative Risk Assessment on | 2005
)7 the Public Health Impact of
Pathogenic Vibrio
parahaemolyticus in Raw Oysters
22 | YRTYT | AEF XKE FDA/FSIS | Quantitative Assessment of 2003
BnE /CDC Relative Risk to Public Health from

Foodborne. Listeria
monocytogenes Among Selected
Categories of Ready—to—Eat
Foods.




BHhE

No. | [REM B 3 1R FHEmE FR
XY
24 | YRTY7F | SAERX KE USDA Comparative Risk Assessment for | 2010
BmERH Listeria monocytogenes in
A Ready-to—eat Meat and Poultry
Deli Meats
25 | YRTY7 | MITHA KE USDA Risk Assessment for Listeria 2003
B monocytogenes in Deli Meat
27 | VATU7 | HITHA F—Rk | 2Dtk Australian Risk Assessment model | 2009
B 207 (G/>30) for Listeria monocytogenes in
ready—to—eat meats
28 | IEHM | 45 324 | RIVM Risk assessment of shiga—toxin 2001
(EPNZ] producing Escherichia coli 0157 in
steak tartare in the Netherlands
3 |z | FREE | KE USDA A Risk Assessment for Clostridium | 2005
Al BRE perfringens in Ready—to—at and
Partially Cooked Meat and Poultry
Products
35 | ZOHM(Y | £ | KE FDA FARE Microbial™ 2002
—JL) (V=)
36 | FDith ZDith XE FDA The Food Handling Practices 2009
(J—=IL) | (Y=I) Model (FHPM)
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4.

AT Ly R
> — N ORERL

Al EOH TET ARPRME & 6 IZFHM

FAENFRETH D,

(1) hrvEQNY2—RE

Ml rENTWnDH7ed, A7 by RU— FOFEB X @RIisk (2

HEEFOH v r s ¥ —RE(log CFU/g)

Cf F=RiskNormal(4.95, 1.38)

f%% BARRIAT AT 5 FAHEPRE (g/P) fb_F=RiskUniform(0.50, 5.00)
O eaNy 2 —JREE(log CFUSR) C_F1=Cf F+log(fb F)
AT OBO B > B u sy X —iBEE (log CFUSM) C _pre T=C_F1
4 %I L AIEYeREO IR (log CFU) Mag_T=RiskTriang(0.00, 1.50, 3.00)
B (WEROBOY Y r NS 2 —EE(log CFU/P) C post T1=C pre T+Mag T
A OVELFR D B v v Ny X —iRFE (log CFULR) C_post_T2=log(10"(C_post_T1)/ProbT)
B BB DDA B r T 2 —iEEE(log CFU/H) C_pre P=C post T2
e ———
O3 F(log CFU/T) %{E%{i(SS) EffectﬁScald—R?skTr%ang(-S,50, -3.00, 0.25)
X iz iE (HS) Effect Scald=RiskTriang(-4.00, -3.50, -0.75)
I |BiE%oBOH ¥ r s Z—iE (log CFU/) C_post_S1=C_pre P+Effect Scald
BB OIERIBO B v a7 2 —RE(log CFU/M) C_post_S2=log(10~(C_post_S1)/ProbS)
Wi D %h F(log CFU/R) Effect Def=RiskTriang(-1.00, 0.50, 3.00)
%55‘ P OFHD A > B r T Z—iRE(log CFU/R) C_post_D1=C_post_S2+Effect Def
oy RSPt DB YD 1 o B r N T B — R (log CFU/I) C_post_D2=log(10~(C_post_D1)/ProbD)
)= i Hik & D25 (log CFU/M) Effect Evisc=RiskTriang(-0.50, 0.00, 2.00)
| g |FHEEHBOBO T B u s F—iRE(log CFU/M) C_post_E1=C_post_D2+Effect_Evisc
m| F [ THREGOERBOS > Cang 2 —JBJE (log CFU/R) C_post_E2=log(10~(C_post_E1)/ProbE)
YeyE D h F(log CFU/P) Effect Wash=RiskTriang(-1.50, -0.50, 0.00)
g BB OO B r Ny X —RE (log CFU/P) C_post W1=C_post E2+Effect Wash
Ve OB YIS D B v a Ny 2 — R (log CFU/Y) C_post W2=log(10"(C_post_W1)/ProbW)
PHI0> 3 8 log CFU/E) HFEIEFRIN(nCI) Effect_C%11=R?skTr?ang(-2.00, -0.75, 0.00)
“ HEEI(CL) Effect Cill=RiskTriang(-2.50, -1.25, -0.25)
H | BHBOBOD > © a2 —EE(og CFU/L) C_post C1=C_post W2+Effect Chill
WHBEOBYIED B v a Ny Z—RFE (log CFU/S) C_post_C2=log(10"(C_post_C1)/ProbC)

(2) BHE%

i Bkt DB OIG YR P_post T=RiskBeta(22, 15)
I | eSO AU S Ik IREy ProbT=1-Poisson(0,10"C_post_T1,0)
W CGRER OO EOTELR P TProbT X P post T
B SABREGT D D E D5 YR P pre P=P Tt
BHEAT DB OIGYes P _pre S=P pre P
T L B A IRIREHE(SS) XS=RiskDiscrete( {RiskUniform(1.05,1.86), 1}, {0.5,0.5})
R EIREHEHS) XS=RiskDiscrete({RiskUniform(1.05,1.50), 1}, {0.25,0.75})
& [BE#%OBOERR P_S=(XSXP_pre S)/(1-P_pre S+XSXP pre S)
Y%?E?&A DGR DOEE ProbS=1-Poisson(0,10"C_post_S1,0)
BB DB D E DGR P_St=P_S XProbS
I D H D15 Y P_pre D=P St
BN & 2 A 7415 XD-= RiskDiscrete({RiskUniform(1.05,3.00), 1}, {0.8,0.2})
%’% ik % DI OI5 YR P D=(XDXP_pre D)/(1-P_pre_ D+XD X P _pre D)
[T 15 Gl DEIE ProbD=1-Poisson(0,10"C_post_D1,0)
BRI DD E DT YR P_Dt=P_DxProbD
& Wik & BT O R D5 P _pre E=P Dt
)= i ik &I X 2= XE= RiskDiscrete({RiskUniform(1.05,3.00), 1}, {0.6,0.4})
| g [hikEHROFHDOIGYE P_E=(XEXP_pre E)/(1-P_pre E+XEXP_pre E)
| S [FkxgonEHods ProbE=1-Poisson(0,10°C_post_E1,0)
Mk & B OO EDIHYLAR P_Et=P_ExProbE
VR O OIH YA P _pre W=P Et
Vel & 2 R 7515 Y XW=1
gg Vet DB OTE Y P W=P pre W
Vetfte DG GR DEIE ProbW=1-Poisson(0,10"C_post W1,0)
Vet DI OEDTH Y P_Wt=P_WxProbW
WHFT O DTG P pre C=P Wt
I T 57 YR IETIMN(nCL) XC=RiskDiscrete( {RiskUniform(1.05,2.33), 1}, {0.5,0.5})
N WREC XC=RiskDiscrete({RiskUniform(1.05,1.86), 1}, {0.25,0.75})
H (A% OBOHYR P_C=(XCXP_pre C)/(1-P_pre_C+XCXP _pre C)
WHEOIHIBOEE ProbC=1-Poisson(0,10°C_post_C1,0)
WEE DIHDOEDIGYH P_Ct=P_CxProbC

&
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(3) ERALLER

MR IC X 27520 ) (log CFU/Day) LR_Rate=RiskTriang(0.04, 0.12, 0.30)
gﬁ WHARE H $(Days) Refrig Days=RiskTriang(1.00, 3.00, 7.00)
3;;52 WIRIZ & 21594 5D (log CFU) Effect refrigeLR_RatexRefrig Days
W2 £ Be i C D IR D5 Y4 E(log CFU) C_Consumer=C_post_C2-Effect refrig
N O AR+53 2 IMEGRER O FI & Prop_UC=RiskTriang(0.05, 0.10, 0.15)
mp H A DO LR X AT D I NI R (min) Time CK=RiskTriang(0.50, 1.00, 1.50)
% T DR = 17 MRk O IR (CC) Temp_CK=RiskTriang(60, 64, 65)
X ARA-53 7 INBGFHERIC & 215G & DI (log CFU) Effect ck prtct =Time CK/10°(-0.158xTemp CK+9.01)
%  |BADRES MO ey Z— DS Prop_prtct=RiskTriang(0.10, 0.15, 0.20)
& % RO SNk O B v a Ry X —&(log CFU/N) C_Prtct=C_consumer+log(Prop_prtct)
RS MBGHEIZ L 5 h > B a7 X —Diid(log CFU/
) C_ck _prtctl= C_Prtct-Effect CK
A5 2 MBGHEIZ L 5 T o B r Ny &2 —&(CFU/H) C_ck_prtct2=10"C_ck_prtctl
BAEE1/4 OF)FOH v a sy 2 —E(log CFUME) C _qtr1=C_ck_prtctl+log(0.25)
- (CFU/MEER) C_qtr2=10"C_qtrl
BB L TWA T Er Ay Z—DEIE(%) Prent_Loose=RiskUniform(1%, 10%)
n (log %) Log prent loose=log(Prent_Loose)
BB LTSI Er AT X —B(log CFU/M) Log no_loose=C_post C2+Log_prent_loose
~ A AR E % KD F(ml) Dilution_Vol=RiskUniform(150, 200)
;.I% EE’/? 7 (log ml) Log_dilution_vol=log(Dilution_Vol)
;Z :%i RISWEZOKOF DO By &2 —ifE (log CFU/m) Log_conc_dripl=Log_no_loose-Log_dilution_vol
= @ |MEBETOKROFOS e r T Z—§kE (log CFU/mI) Log_conc_drip2=Log_conc_drip1-Effect_refrig
7 (CFU/ml) Conc_drip2=10"Log_conc_drip2
iR INDHKOE Vol_drip=RiskUniform(0.5, 1.5)
HROKNL D B r Ny 2 —gik &8 (CFU) No_drip=RiskPoisson(Conc_drip2 X Vol_drip)
A en Ny g —gkiz E(CFUME) N_qtr=RiskPoisson(C_qtr2)
JiER -+ Dose=if(N_qtr=0,RiskDiscrete(Dose[xi],Prob[i]),N_qrt)
B R ] B DR P(1)=RiskBeta(0.1453, 7.589, RiskTruncate (BETAINV
(0.005, 0.1453, 7.589), BETAINV(0.995, 0.1453, 7.589)))
% BB L 50> EaA g H— R P(Dose)=1-(1-P(1))"Dose
i H e m Y B—0 1 EL EEET DR P(Dose>0)=if(N_qrt=0,1-Poisson(0,C_qrt2,0),1)
T RERE P(exp)—P(D>0) X P_Ct
BT K D kYR Pinf_interim=P(exp)*P(D)
TNy B — YL Pinf final=Pinf interimxProp UC
R log_Pinf=log(Pinf final)

12




X 2.2-5 EF/LOREE (FDA2001 )

I5H

NE

1. Ziffi® 5 L4 #r | Risk Assessment on the Human Health Impact of Fluoroquinolone Resistant Campylobacter Associated with the
4 ; Consumption of Chicken (FDA:2001
% R P ( :
2. VA7 =x0xr |O BOTAARX ) n il vn s 2 =285t P OREEEEFMT 2,
Ny xxF g
3. ETILOMHE © FHEA D EVITHEMEICRERNWE S B ) n 2 T LIRS FORBEASDRED I LT
5o Flo, Zduax s a  iERBIRI S TV WY L ERX T ZETIIEO T, By 2 —0hiihoxg &
LTW5, EHIZ, HEVICEMEC SV X 5 Farmto fork” (B0 H /& H) E7 LIZIE LT,
= L A - N o S - N N N y N o > - > -
© HERSEEEMWD Z Ll hreans I —BLO7 A ux ) u U itEh o B n sy 2 —0Z ZITON T,
JEVLTE RS A= Bl - =6 VL) ¥ N N - <= 4=
G RAEEYS -0 ORBGYEFIE (Kan B X Kies) WD Z & T 21T > TV 5,
L _ - \y N N 0 N VY 2 VYUY o) - =
« FIAFREZR T — ZITHESWT, T ux ) u Uil e n Ry B —OiEYER0TE YL IR O RS & T EICE T L
LTWb,
Pounds of Chicken
Consumed with Kres Vi =A Human Health Impact
Fluoroguinolone Resistant » )
Campylobacter .
Vi
4., AL v R (1) model >— K
S— ]\O)*%EE . AJ B | C [o] E F G [H] 1 J [ L] M
(2] [ indicates same values in 1988 and 1920
3
I :Imiﬂates variable measured in the sensitivity analysis
5
] —
T
E Analysis of the human health effect of fluoroquinolone resistant Campylobacter
2 in domestically reared and consumed broilers
10 1998 1999
| 1] Section 1 Nominal observable confirmed cases of campylobacteriosis
12 Mg US population 270,248,003 272 600,813
[13] Men FoodMet catchment site pepulation 25,860,311
| 14 k) Neminal mean invasive Culture Confimed Cases reportable to 571 a7
15 . Mominal mean enteric Culture Confirmed Cases reportable fo hej 52,436 50,001
[1a] B Propn enteric infections w bloody diarhea 46.5%
E Enteric Invasive nteric Invasive
| 13| Non-bloody Bloody Non-bloody Bloody
19 AL g A, Nominal mean Culture Confirmed Cases reportable to healtl 28,061 24 375 571 26,758 23243 671
Total nominal expected number of Campylobacter
| 20| Section 2 infections in a year in US
A Pene P P(seek care) 34.3% 20.6% 43%
E Pen. Pt P(staol requested and submitted) 30.4% 15.6% AD.4%
23 P P(lab tests for organism) 94.5% 24 5% 24 5%
[22] P Piculture confimed given tested) = test Se, assumes Sp=1 750% TE.0% T6.0%
El 32,0203 |Eness in population 1.220.200 320815 &7 1,172,230 314,502 671 Difference
28| A2=02 2 Total cases (bloody+non-bloodytinvasive) 1,559,685 1,487 404 -72,280
Section 3 Number of fluoroguinolone resistant infections, from
| 27 | domestically reared and consumed chickens
2  — Lower bownd estimate of p., 48.5%
23] | T— Upper bound estmate of p., 66.T%
Edl P Proportion of Campylobacter cases associated with chicken 57 8%
[31] Ghicken associated cases 708.078 189073 329 181,154 a7
Propertion of Campobacter infections from chicken that are F!
3z Pt resistant 14.2% 10.8%
| Mumber of Fluorequinclone resistantCampyiobacfer cases from
33 a3, 300 chickens 100,627 6008 47 132,520 35,557 78 Difference
B Total number of Fluoroquinolone resistant Campylobacrer
24 A3,=A3,#23,#13,  cases from chickens 127,671 188,162 40,431
[35] Pn. P Proportion seeking care 206% 34.3% 20.6% 34.3%
E Number secking care 145,330 65,086 e 138,009 62,045 38T
a7 P, Pt Proportion treated with antibiotic 453% 51.8% 45 3% | 51.9%
E3 Number treated 66,070 23700 e LR 230 38T
g Pra Propertion receiving FQ treatment 55.1%
E Number of chicken related cases freafed with FQ 36,387 18817 181 17,752 213
41
| Mumber of fluoroguinclone  resistant infections from chicken
42 14 a4 R4, seeking care, getting fluoroquinolone 5172 2548 28 3484 42 Difference
| Total number of fluoroquinolone resistant infections from
43 ad=ad Fad s, chicken seeking care, getting fluorogquinolone 7.844 2,495
- Number of fluoroquinaloneresistant Campylobacrer
as Section 4 ©or i d chicken consumed annually
[25] P Total prevalence of Campyiobacter
Bl Prevalence of fluoroquinolone resistantCampyiobacfer among
48 P Campyiobacter isolates from slaughter plant 9.5%
| Estimated prevalence of flucroguinolone-resistant
| 47 | B Campyiobacter in broiler carcasses 8.68% 4%
Consumption of boneless domestically reared chickens in US
| 44 | c per head (los) 50.80 5430
Total consumption of boneless domestically reared chicken in
. U5 (lbs) 1.3TE+10 14BE+10 Difference
| Total consumption of boneless domestically reared chicken
contaminated at slaughter plant with fluoroquinolone
50 v, resistant Campylobacter in US {lbs) 121E+9 1. 24E+09 329407
51 Human health risk estimators
E Denominators Denominator value Probability Equated to 1 in: Denominator value Probability Equated to 1 in:
53 P1 US citizen 270,248,003 0.0029% 34,454 272 690,813 0.0038% 26,378
B3 P2 Person with campylobacteriosis 1,559,683 0.3029% 199 1.487.404 0.5931% 144
55 P3 Person with campylobacteriosis seeking care 366,726 2.1389% a7 349,827 2.9553% M
E P4 Person with campylobacteriosis seeking care and prescril 173,970 4.508T% 22 166,020 6.2273% 16
57
E Human health impacts/lb infected poultry (k] 1938 [EEE] Difference
EE Resistant] 1.1E-04 14E-04 3.0E-05
;1] All T.4E-05 8.8E-05 -5.0E-D8
[51] Difference -3.1E-05 TOE-D5
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(2) Data >— k

) I ] I C I 3] I E I = I a I Gl T ] K L

1 Data used in the risk assessment model
3 U= Popuisiian B =
& 270,246,008 ITEE80 B13
5
& |Ectemating . a1 az 1w Surmmary result Using NOFTSl AppeoT
T 3 ie] L0004 35575 e 45 £55TH
] T [ 3.39374E-05 =3 0.1025%]
E] 15 14 0000262325
Combaned estmae
10 2 Doomassd foers a.ee
11 (i G 57EASE-DS
12 Er] 1.07ETEE-DS
13 & CLOD0S25303
£ Wid u 00808232
15
15 | Estimating B,
17 Confidence: Jran | | | L EE3ES
g | IS | | Ee| (R
13 | = | |Lower bourd esamate | LE £0%
20
21 (Confidence: Min e -1.03351 Estirates
FF] = Etoey| [ BE.T0%
23 hiean E5.70% -1.05361 Upper bound esimate BETI% 5570
25 | Estimiating P, L, L
Mean Modeded
83 Catohment Mean Modeled Campy Meaan caces In Mean caces in
BE Foodhst Campy G Popu Mr. BB Invative Wr. 83 Enteric mlm Bscal::l: o re Confrmesd Campy Cutture catznmemanvacive joatormand Endsrio
Ectimats . Cacat-nacive lnsce = Hiness (1) Hness &1,
Entaria llinscs
A 2,146,095 0 7e0 750 10.00 TE0.00 132 10,263
= 3.274,083 B| S [iE] B0 5500 10& THXS
D 3 748,055 E Z0)| ﬁ 500 a50.00 T8 E,053
L] e e x] T Eix] LR ] pLife] T =
2] 4725213 [d EES] 1004 6.00 55800 79 13432
FY| 1,108,085 1] Fr] H 0L 2H 00 E 2,502
OF 3.281,974| 2 EL 83 2m B5100 26 5,052
Tota 20,723,882 43 3985 4008| 5711 T
L M-deded
socathment | oo | 88 Evdrse | FTOUMINa 28 [soan odsied campy| o0 TEERT | Mesnsagesin | Mean sacec in
BB Foodbet Campy Cacec Population B . . — DataTotal Campy Cufturs Confirmad Confirmed Catac catohiment-Anvachve [oatohment Endsria)
Ectimats Cacen Caza-racive linscg Minzes (1 linees & 1.0
Enteria llinscc
CA 2,162,359 i1 583 =2 11.00 EB3.00 145 B.987
[+ 336,031 1 517 28 11.00 E17.00 148 E803
= T.7e8,240 g T2 '.'ﬁ' B0 72800 105 5,579
WD ZAED,566 i 155 68| 1000 156 00 132 2053
[T 4775508 3 TEZ| Tes| 3.0 TE200 EL] 10250
[ 084,253 F] EE ER 200 35500 E 4,554
=5 336,154 5| 57E| 24 .00 EFBO0 k] 7,605
Tota 26.258,811 s 3200 3251 ara 0,001
1B8E-B COC Popuiation Turvey
naurmisrator denominabor Wad proportion  Commenic Eciimatec
3=aking Cars
2 Non-Sicod o) 131 | 08 | snEms 20.E0%
=0 BioodyiR,.) B | 0 | 33.20% Erefiminary 34 26%
51| 3ol Aequeshed and &ubmitied
=2 Mo Sioody (o) 12 | 128 | 16.10% Srafiminary 15.84%
53 Blooayn.)| ) | ] | 2810 Ereiiminany ) 45%
52 | Proportion Treatsd witn an Antibéotio
EE Ebmiding a oo
58 Mot submising siool (Z. & 118 38100 Preliminary
Froportion Treated with an Antibdotio
E7 |and mnod cesking care 28 24 E.90% Mot modeied
5B | NA=not avalabee
55
50| Estnating By,
&1 1398 NARMS DATA & ADJUSTMENT FOR LEVEL OF RESISTANT CAMPYLOBACTER
B2 FO Reclkcbant minws] “P:::‘"mu 1888 Tokal 1BRE Wakghtss
state 1888 Catohment 1866 Population | 88 F& Reclctant 84 Proportion &2 FQ Jucceptible Pra an Ad|ucted 1886 Proportion Pro =
Population Waighting Fasior Icalates Traveisd and Pricr lealatec Humbsr of Recictant
Traesied and Recictant
Ues Izlame
Prior Lica
62
63 A/ 145,09 0.103EE6 T 350 =3 Fa] 4.5 17.0% 076
g4 [ 7 296 43 7 .0 18.0% omas
&5 A 300 &3 35 8.0 13.3% onzal
&5 =) 300 2 [] 11.0 3A.8% 0.mes3
67 A [ =4 22 4.9 T.2% Oois2
BB M| 300 ] 11 14.0 033
] O CL00 a3 35 =0 o.o0ss
70 TOTAL] & ] 30 3.4 14.2%
71| CoC-Campyiocbacter Case Conbrol Sty
72 1395 NARMS DATA & ADJUSTMENT FOR LEVEL OF RESISTANT CAMPYLOBACTER
5 Fal Recistant minug o8 P Susnertt] 1866 Totu — i
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Ues
A 2.163,353 OLO75ET0E B 400 40 .0 072
= 3283031 oA S312 18 B.TT Erd 1.8 075
GA 7.788,240 272546462 [ 367 ] 187 0.0se7
[T=] 2,450,565 DLOBSTEE 12 3 3,00 12 i0.0 oozas
[ Z7TE508 OLAET 1 170ES 5 FRF] 33 6.1 onzss
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O 336,154 116047533 5 000 Fij 6.0 00068
T 2716514 OL0S50:3362 a 0,00 14 14.0 0.o0s5
TOTAL] 26,575,825 1 ] FERE 256 13115 15.8%
Estimating By, Py
Proportion treated with an antbiofc by ske (00
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proporticn of
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g7 (]
1] CA FREES| O.103ZEE1 6| ] 1 5| BET1% = 4.70% 1 F
L] CT 3,274,065 [ ] 152 1562| EE] BADC% 132T% 2.06% 174 = |
a0 GA ncg) 018079615 EF] 0| 19 1% 16545% 11.30% 25 [E
EL WD 2444 280 DA ToAC 45| i iE] 8 BESSH 10354 5.05% 21 1o
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Campylobacter Case Control Study: Calculation of the adjustment factor from the proportion of travelers and persons taking FGs for susceptible and resistant

&1 isolates by site
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A= 14 Bk~ | Risk assessments of Salmonella in eggs and broiler chickens (FAO/WHO:2002)
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6.4 MODEL DESCRIPTION AND PARAMETERS
Table 6.31. End of processing.

Description Variable Unit Distribution or Equation
Prevalence Prev Min Max
Fixed value 0 1
Concentration Conc MPN/bird Curnulative

Table 6.32. Transport from processing plant to retail [not simulated in current model]

Description Variable Unit Distribution or Equation
Transport temperature T_pr degree C Min Max
Uniform
Transport time t_pr hours Min Max CF
Correlated uniform -0.75
Minimum growth Tmin_pr degree C Constant 10
temperature
Salt concentration Sht_pr % Constant 1.9
Log growth per hour  LGR_pr log/hr =EXP(-6.2251-(0.0114"Sk_pr) +(0.3234"T_pr)

+{0.002*(Slt_pr*T_pr)) -(0.0085(Slt_pr*Sit_pr))
-{0.0045"T_pr'T_pr)))

Total log growth at LG_pr log =IF(T_pr<Tmin_pr,0,t_pr'LGR_pr)
retail

Table 6.33. Storage at retail

Description Variable Unit Distribution or Equation

Retail temperature Ril_Temp degree C Mean  SD Min  Max
Truncated Normal 4 28 72 10

Retail time Ri_Time  days Mean Max CF
Correlated Uniform 2 7 -0.75

Minimum growth MGT Iéegree: C Constant 10

temperature

Salt concentration NaCl % ) Constant 1.9

Log growth perhour  LogSGR_RHl  loghr  ~EXP(-6.2251 (0.0114"NaCl) +(0.3234°Rtl_Temp)
+(0.002*(NaCI'Rtl_Temp)) 0.0085(NaCI*NaCl))
-(0.0045°(Rtl_Temp"Rtl_Temp))

Total Log growthat Rt growth  log  =IF(Rt_Temp<MGT.0.Rtl_Time 24"LogSGR_Ril)
retail

Table 6.34. Transport from retail to home

Description Variable Unit Distribution or Equation
Ambient temperature  Trans_Temp  degree Pert  Min ML Max
during transport C 0 13 24
Maximum change in ~ TransMax I::Iegret; =Trans_Temp -Rtl_Temp
temperature during Cc
transport
Potential change  Trans_DTemp1 degree Truncated Mean SD  Min Max
in temperature c Normal 4.9 9282 ¢ TransMax
during transport ' )
Change in Trans_Dtamp2 degree =IF(Trans_Temp -Rtl_Temp<=0,0,Trans_DTemp1
temperature Cc
during transport
Chicken temperature  Post_Trans_T degree =Rtl_Temp +Trans_DTemp2
after transport emp Cc
Average transport Avg_Trans_  degree =Average(Rtl_Temp, Post_Trans_Temp)
temperature Temp Cc
Transport time Trans_Time Minutes Correlated  Min Max CF

Cumulative 5 240 -0.75

Log growth per LogSGR_Trans log/hr  =EXP{-6.2251 -(0.0114*NaCl)

hour +(0.3234"Avg_Trans_Temp)
+(0.002%(NaCL"Avg_Trans_Temp
(0.0085"(NaCL"NaCL)) -{0.0045™(Avg_Trans_Temp™*
Avg_Trans_Temp)))

Total log growth Trans_growth log  =IF(Avg_Trans_Temp<MGT,0,Trans_Time/60"LogS
during transport GR_Trans)

Table 6.35. Storage at home

Description Variable Unit Distribution or Equation
Home storage Home_Temp degree Mean  SD Min  Max
temperature . c Truncated Normal 4 2685 61 211
Home storage Home_Time days Min ML Max CF
time S Correlated PERT 0 2 5 075
Log growth per LogSGR_Home loghr =EXP(-6.2251 -(0.0114*NaCL) +(0.3234"Home_Temp)
hour +(0.002"(NaCl"Home_Temp)) -(0.0085"(NaCI"NaCL))

e o -(0.0045%(Home_Tamp Home_Temp})))
Total log growth in  Home_growth log  +IF(Home_Temp<MGT,0,Home_Time*24"LogSGR_Ho

home me)

Total log growth in - Growth log  Rtl_growth + Trans-growth + Home_growth
storage, transport

and home
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Table 6.36. Cross-contamination during preparation

Description Variable Unit Distribution or equation

Number of MNum cells  =IF(Conc=0,0,10"Conc})
organisms on bird

Chickens = Hands

Transfer from XCH T T=IF(Num=0,0.1)

chicken to hands? e
Proportion trans- Pop_CH pro- Pet  Min ML Max
ferred from chicken portion 0 01 _01s

Numberon hands ~ MNum_H Lcell  =IF(XCH=0,0.Num*Prop_CH)

Number left on Num_C1 cell  =Num -Mum_H

chicken

_Hands = Other food
Probability that HW_Prob — Beta alpha beta
hands are not 64 46
washed

_Hands not washed? HW — =binomial(1,HW_Prob) e
Proportion trans- Prop_HF — Pert  Min ML Max
ferred from hands 000 010 015
Number on other Num_OF1 —  =IF{HW=0,0,Num_H*Prop_HF)
foods via hands

Chickens = Board
Transfer from XCB — =IF(Num=0,0,1)

_chicken to board ) e
Proportion trans- Prop_CB pro- Min ML Max
ferred from chicken portion
to board

) ) Pert 0 L0015

Number onboard ~ Num_B _cell  =IF(XCB=0,0,Num*Prop_CE)

Number left on cell  =NUm_C1 -Num_B

chicken

_Board = Other food
Probability that board Brd_use_Pr — Beta alpha beta
is used for other ob 66 44
foods
Boards used for Brd_use — =binomial(1,Brd_use_Prob)

otherfood? S
Proportion trans- Prop_BF — Pert Min ML Max
ferred from board 0.00 010 015
Number on other Num_OF2 —  =IF(Brd_use=0,0 Num_B*Prop_BF)
foods from chicken

via board )

Number ingested Num_XC cell  =Num_OF1 +Num_OF2

via-cross-

_contamination
Ingestion via cross- — — +IF(Mum_XC=0,0,1)
contamination?

Table 6.37. Cooking
Description Variable Unit Distribution or equation

Probability ofin-  Prob_AC — Min ML Max

adequate cooking Pert 0.05 040 0415

Adequately AC —  =binomial(1,1-Pred_AC)

cooked?

Proportion o0f cells Prop_Prot Min ML Max

in areas that perﬂ"llt Pert 0.10 0.16 0.20

a chance of ' ’ ’

survival

Log number of Mum_Prot  log cells =IF(Conc=0,0,LOG10{10"Conc*Prop_Prot))

cells with chance

of survival

Exposure timeat  Time Prot  minutes Min ML Max

exposure temp- Pet 050 100 150

erature for cells in

“protected area”

Exposure temp- Temp_Prot degree C Min ML Max

erature during Pert G0 84 65

cooking in

“protected areas”

D-value (at this D_Prot minutes  =10*-0.139"Temp_Prot +8.58)

temperature)

log reduction in Prto_ LR log =|IF{AC=1,"death”, Time_Prot/D_Prof)

“protected area”

Table 6.38. Consumption.

Description Variable Unit Distribution or equation

Weight of a broiler  Broiler_WT gram Min ML Max

carcass Pet 1100 1500 2500

Proportion of Prop_edible —  Fixed. 0.3

edible meat

Weight of edible Edible WT gram  =Broiler_WT*Prop_Edible

meat

Serving size Semve_size gram Min Max

Cumulative 19 550

Number of Mum_Serve —  =IF{Edible_WT<Serve_Size,1,

servings per broiler ROUND(Edible_WT/Serve_Size,0)
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|Time run ended [ 3211 AM|
|Time run began | 11:24:55 PM|
|Run time | ey
Model Chal from 1510 18
es from 15 to
Ezmnggpnsmed 50;]% ;mﬁ:ojai ﬁnanged for albumen contaminated eggs to be the return from the log
BT EVaiay) 01667} 2. Time in the layer house changed from a log normal to a uniform(0,12)
|Initial egg temp (F) 1040F 3. For yolk high contaminated eggs allows 0-24 hours of growth at 104F
|Lag method Accumulatelag | 4. Cormects problem in underestimating growth from yolk high contaminated egas
Mode! stochastic growti TRUE 5. Comrects a problem after pasteurzation when using stochastic growth modeling.
Fraction of eggs that are The previous version did not reset the stochastic growth aray after pasteurization.
p(Flock infected) 20% This resuited in an overestimate of growth after pasteurization.
p(Hen is infected | flock is infected) 1.48%
p(Egg contaminated | hen infected, not molted) 9%
p{Flock is molted) 9%
moiting muitiplier 286
|p(Flock is not moited) 1%
p(Egg contaminated | hen infected, not moited) 0.023% It is assumed that at lay, the level, k, of SE cells in Ea contamination eggs is|
|p(Eqg contaminated | hen infected, molted) 0.007% distributed such that In(k-1) is a normal distribution with mean, w, equal to
p(egg contaminated) 0.030% 2.6022 and standard deviation, ¢, equal to 1.2953
Determining initial levels
Di Mean v For the low value population, it is assumed that the number of
Log normal 26022 1.2953) cells at the beginning of a contamination is distributed as a
Yolk and Di Mean Prob of 0 Poisson, without zeros, with parameter, p, equal to 1.39.
VM (low) |Poisson 1.39 0.25]
DemmL)? Fractions of different egg types
Type Fraction Fraction Cumul Number
Shell | 0.19) 0.185 0.185 1
3 AbCG 0072 0.257 2
0211) ABCN 0019 0277 3
03%4) AbFG 0.205 0.482 4
0606) AbFN 0315 0796 3
0.933| VM Low 0.170 0.967 6
0.067) VM High 0.012 0.979 7
0.933| Yok Low | 0.020 0.999 8
0.067] Yolk High | 0.001 1.000 9
1.000
alpha beta Multiplier for G2
67.225 -1.1969
a b Parameter estimates - growth |
-7.2776) 0.1113) Parameter
Growth Parameter estimates i
Parameter e f b
Yok growth | siimate 10063 02219 04007 Estimate
MB d f g StdET [ 0.29] 0.01323] [ 02377
Estimate 1.3103| -1.5087| 0.0751 Correlation Matrix
Albumen Parameter ) MPD q I e [ 1] -0.8249] [ D05672
growth _|Estimate 0.385 7.19897] 0.003380 f [ -0.8249 1] | -0.08133
Parameters Time, T , and K-values d___ | -005672] 006133 | 1
f nput Distribution | Data based| Mean
Layerhouse Uniform no 4.32 Parameter estimates - ymb |
OnFam Log normal yes 4.01 d
TransportationFromFarm Log normal yes. 3.92
PreProcessingOffLine Log normal yes 3.86
Temp |FreProcessinginLine Log normal yes. .97 Estimate I
PostProcessing Log normal no .87 Stand Error | 01117 0.8829| 0.0226] 0.4299
RetailTransportation Log normal no 94 Correlation Matrix
RetailStorage Log normal yes .66 d 1.000] 0.000 0.000 -0.050
Home Transportation Log normal yes 4.4 I 0.000] 1.000 -0.994 0.972
HomeStol Log normal yes .66 q 0.000] -0.994 1.000 0945
Layerhouse Log normal no = [3 -0.050 0.972] -0.945] 1.000]
OnFarm Log normal yes 0.72
TransportationFromFarm Log normal no (1.39)
PreProcessingOifLine Log normal yes (0.04)
Time PreProcessinginLine Log normal yes 0.67
|PostProcessing _ Log normal Ly 0.05 The Time for Retail Storage refers to the time from
| Retail Transportation Log normal 1o (0.69) — processing THROUGH Retail Storage. The Time
RetailStorage Log normal yes - for Post-processing storage is modified based on
Home Transportation Log normal yes this value in the code.
HomeStorage: Log normal no
| Parameters for K-values
Input Distribution 0.00 0.01
Layerhouse - off line Discrete 0.00 0.00
Layerhouse - in line Discrete 0.00] 0.00 List of available k values and meaning
OnFarm Discrete 0.00 001 Adjust | kvalue Meaning
TransportationFromFarm Discrete 0.00 0.01 paltet 0.010 [Cases within a pallet
K-values |PreProcessingOifLine Discrete 0.00| 0.01 case 0.100 |Stacks of cartons or flats within or without a case
PreProcessinginLine Discrete 0.00 00 1.000 |Eqq exposed to ambient air or carton in home refrigerator
PostProcessing Discrete 0.00 .99) 6.600 |Water bath
RetailTransportation Discrete 0.00 .99
RetailStorage Discrete 0.00 .20
Home Transportation Discrete 0.00 .00
HomeStol Discrete 0.00] .00
pe of servi
005
Soft boiled and poached 5
Sunny side up £ 35| 0.255]
AF | Scrambled and omelefies 4. .235 0.49|
| Scrambled and omelettes 6 235 0725
Over easy 6. 35 U,Bﬁ
Hard boiled 80 0.14] 1]
Beverages 0 1
Mixiures 12|
Additional fractions for g and
F infine processed
F consumed away
ings per egg
Log normal distribution
Mean
sD
Dose imeters |
Alpha 0.1324
Bela | 5145

[PRODUCTS 3.11] &I ¥ /L1 T2 K 5 &Ptz e

Click Here to
Input Values

for Model
Summary results from last simulation Liput sz i2rs
Total iterations 100 . . .
s ] T Consumption Cooking Dose Response Product Fractions
From fotal servngs o | 47249212770 | | Model Settings | Pasteurization | Initial Levels | Growth  Storage
Simulation of individual products
Products Pasteurization i
it 5
:Lx"'.e = g'gig Storage Inputs
y.g;i 5.9 2-232 Egg White Whale Egg Egg Yok
i -3.9 >
Whole 10% salf 5 1202 Min  Mid Max M Mid Max Mn @ Md  Max
Whole 10% sugar 42 0 ) )
e oo _72 5| | Days in refrigerated storage | 200/ 1000/ 2200] 200| sso| 1300 200] ss0) 1u00
Yolk 10% sugar 124 0| Refigerator temperatre ¢y | 000 333[ 444| ool 33| 444 oool 2z2[ 444
Consecutive checks?;’:'lﬁfi;f;a| 51| Davs atroom temperatre | 002 o004 017] oo2| ooal| oa7| oo2f omal a7
Mo e Room temperature (C) | 1556 2111 2667 | 1556 | 2111 2667 1556 | 2111 2667
Time simulation ended 2005/9/1 16:48 .
Fraction of product at room
Time simulation beoan | 2005/3/1 1645 tsmperamn: | 002 oos| o1l oo2| oos| oaof oozf oos| oo
Total time for simulation 0:02:53
Seconds per iteration 1.13
Conlamnaied Sevings s.mm'an?d 16.800 These are parameters 1o a Pert distribution that describe the variability in how long eggs are stored
Seconds per serving 0.01030 in refrigerators and at room temperature and what thase temperatures are,
Servings per second 971

Run
Model

[PASTILLNESSO05] Products311 @47 —/b, T OOIFGE T TV —DEKELITHOEHILERT % 12 1ogl0

~31ogl0 B D&% E TV A4
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ke mE
1. ST 4 Fr,/ | Risk Assessment for the Impact of Lethality Standards on Salmonellosis from Ready-to-Eat Meat and
KRS /T Poultry Products (USDA/FSIS:2005)
2. VA7 =xY 2| O FSIS Tid RTE ARG OMTIEFITH LT, WEEMICB T2/ EOBIE L NN EERT DO OEREH
Ny AF g HIZAND = L a#E LT, FSIS NMELT 5 RTE L— /L TlE, T R_RCOATF Y — GEEF L. . 5
BT, ¥l OROVILE R T ITESEVEREHYNE (lethality performance standard) ZED TV 5, ZDH /L
X T OFFNEREFLNE L LT 5.0-10og10, 6.5/7.0-logl0 @ iy, EDORRENREEEDA LRI NEFE-T
WDHDMNEB BT 5,
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IHH NE

SEAfE 7 V4 | Quantitative Risk Assessment on the Public Health Impact of Pathogenic Vibrio parahaemolyticus in Raw

HERE R IR Oysters (FDA:2005)
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Appendix 3. Spreadsheet 2. Model for the FDA Vibrio parahaemolyticus Risk Assessment

Pacific Coast dredge
Fall

Light green cells contain the 'no mitigation’ calculation.

I

Water and Vp density Parameters

No mitigation
Water parameters a_w
mean 10.46043 b
mean ¢ 2.4139924 [
Water temperature 7 #NAME? degrees C T_min
Temperature->Vp statistics T_max
intercept -3.3502186 a_w._min
slope 0.1813067 a_w_max
sigma 0.4254079 d
lag
max density tc
total Vp pathogenic Vp
" #NAME? % pathogenic at hanest max density p”
Log Vp level density at harvest " #NAME? " #NAME?
Log Vp level in environ. Trunc " #/NAME? " #NAME? log counts/gram r #NAME? " #NAME? 7
r
r
Harvesting parameters
min time on water 2
likely time on water 8
max time on water 11
Time on the water " #NAME? hours
Time unrefrigerated 7 #NAME? hours
Air temperature parameters
n -0.8
o 2
Ambient air temp 7 #NAME? degree C
sgrt(max growth rate) " #NAME? " #NAME?
Estimate growth rate in oysters " #NAME? " #NAME? log counts/hr
outgrowthl " #NAME? " #NAME? r #NAME? " #NAME? 7
Predicted counts at 1st refrigeration 7 #NAME? " #NAME? log counts/gram
Duration of cooldown " #NAME? hours Heat Freeze
outgrowth2 " #NAME? " #NAME? treatment treatment
Predicted counts after cooldown " #NAME? 7 #NAME? four.five log two log
Length of refrigeration time 7 #NAME? days reduction reduction
Predicted level after die off " #NAME? " #NAME? log counts/gram | #NAME? " #NAME? T
" #NAME? " #NAME? " #NAME?
Grams oysters consumed 7 #NAME? grams
Vp exposure per meal " #/NAME? " #NAME? mean count per sening #NAME? " #NAME?
Pathogenic Vp consumed " #NAME? counts | #NAME? " #NAME? T
" #NAME? log mean counts
probability of illness 7 #NAME? | #NAME? " #NAME? T

GulfCoast Lovisianna
Winter st

Press buttonto configure spread sheet for | Gulf La GurLa Gufta GuifLa
the desired region and season Wier Spring Summer Fal

,,,,,, u 142 25 20 T}
mean o 27 35 15 s

min time on water 7 5 5 7
kel ater 2 s 9 i
max 1 n 1 1

At temperature parameters
,. 107 124 166 162
o 33 163 13 33

fandings (is) 2751.000 2690000 2854000 2,769,000

Gulf Coast Not Lousianna North Atlanic:
Winter Sping Summer Fal Winter

GulfNot Gulf Not Gulf Not Gulf Not North
La winter La Spring La La Fal Atlantic

12 s %9 19 451
27 s 15 a5 123

2 3 3 3
8 7 7 7
fry 10 10 10 n

207 a2 166 162 26
33 163 13 23 s

209,000 1,393,000 847,000 238,000 2112000

Spring Summer

North
Alantic
Spring

2
a2

22
22

714000

North
Atantic

207
136

0s2
21

676,000

T L OFHBMEKIEN R TE 27 =2 PlAIAEN TV D,

Middie Atlatic
Winter

o e
Adantic antic
s

1 392
337 192

2 2
8 8
n n

a2 025
a2 4

3710000 946,000

0.34
278.5 degree K
319.6 degree K
0.921
0.998
263.64 degree K
0 hours
6 log cfu/gram

#NAME?  log cfu/gram

#NAME?
axenic to oyster
landings
Oysters per meal
total raw servings
Fraction pathogenic
counter
alpha
beta

#NAME?

rapid cool

mitigation

#NAME?

#NAME?

#NAME?

#NAME?

#NAME?

Pacifc dredged
spring Summer Fal Winter

P Middle AR Paciic paciic
Sprng AEE Fal winter Sprng

168 2 16 81 17
51 18 51 162 24

2 2 2 2 2
8 8 8 8 8
n n n n n

054 14 21 16 13
29 21 a1 18 13

2.402,000 1,662,000

125,000 66,000 1,492,000 00,500 40500

v

r

4.69338685

#NAME?

#NAME?

244.1563968

97862872.17

5.31356E-09

Pacific
Summer
174

24

2
8
n

13
15

1,379,000

304,750

795,250 Iy

901,814

0

0.52

Fal

Pacific
Fall

107
28
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1. ST L4 # | Quantitative Assessment of Relative Risk to Public Health from Foodborne Listeria monocytogenes
B 4RIk Among Selected Categories of Ready-to-eat (FDA-USDA/FSIS:2003, #FifizE 22)
2. B KER SRS (US DHHS) 132 E 0 72 fdHEfedE & %% 8% B & L 7= Healthy People 2010 (US
DHHS, 2000) & L T, 2005 4F % CIZ& MBS Listeria monocytogenes (LM) JEHYE DFEIE % 50% (10
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Risk Assessment for Listeria monocytogenesin Deli Meats (USDA/FSIS:2003. i 25)
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w Listeria monoc ytogenes risk assessment
Fle Edt Heb

(Pioecl || PladData | ContamnstonData | PosProcsssegData | AdvancedDala | Seustion | Grache | Quiput Staes |

=01 x|
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s, =(ts,  +s(j) -1¢,) (1-s,) Supe if Ist lot of day
§; =4 S0 if 2nd lot of day
where S i 1 LSHL‘Etested, positive, and enhanced sanitation option selected
Table 2. Variables and Base Values for Listeria Concentration on Food Contact Surface.
Variable | Definition Type Base where
Value*
LSj Listeria spp concentration on food contact surface at end of | stochastic, | NA Table 3. Variables and Base Values for Sanitation of Food Contact Surface.
lot j (cfu/em”) calculated Variable Definition Type Base Value
TG transfer coefficient for lot j (dimensionless) stochastic, | LN(-0.14, 5 sanitation effectiveness for lot | calculated NA
input 1), (dimensionless)
truncated Swipe between-lot sanitation effectiveness fixed, input 0.50
to (dimensionless)
between d of day sanitation eleetiv fixed, 0.75
and 1 Ssop end of day sanitation effectiveness ixed, input .75
- — - - - (dimensionless)
a(j) added Listeria spp. concentration added to the food contact | stochastic, | LN(-6, - snhanced sanitation effectivencss i Frivy— 0.95
surface if a contamination event is ongoing (cfu/cm™) input 3.5) Senhan enhance S'm,'t" lon effectiveness it a Ixed, mnpu :
" . - previous FCS was tested, found
N 0 if not during contamination event - -
S)=1 ) L L positive, and the enhanced sanitation
RN ~ LN(-6,3.5) if during contamination event option is selected (dimensionless)
Si Sanitation effectiveness calculated | See Slag 51, = FCSreport lag in days* fixed, input 6
below berof | duced per d (3 days * 2 lots
*LN indicates logl0 normal distribution with mean and standard deviation given on the logl0 number of lots produced per day per day)
scale (lot units, i.e. time)

it o LM EE [ L)

M, =(Ls, , +s()re, * A *R,
J M,
where
Table 4. Variables and Base Values for the Concentration of L. monocvtogenes in a RTE
Product Lot Produced in the Plant.
Variable Definition Type Base Value*
LM; L. monocyiogenes stochastic, NA
concentration in calculated
RTE product lot j
(cfu/g)
A food contact surface | stochastic, input U(100000,
area at lot j . 1000000)
stochastic (* only
varies for new
contamination
event)
(cm)
M; mass of lot j stochastic, input ries by plant size
(Ib, internally large: N(19371,
converted to g) 14000)
small: N(7100,
10600)
very small: N(2800,
9500)
R; L. monocyiogenes | stochastic. input N(0.52, 0.26).
Listeria spp ratio for truncated to
lot j (dimensionless)y between 0 and |
* U() represents a uniform distribution with minimum and maximum given

N() represents a normal distribution with mean and standard deviation given

&
r;Hz
ki
i
=

%0 LM E¥ [LMGE)

LMPP, if RN, > FGI,

LMPP, = : 0
/ {LMPP_,*I(]“"‘"*'“"‘ “if RN, < FGI,

where

Table 6. Variables and Base Values for Modeling Growth of L. monocytogenes in Product.

Variable | Definition Type Base Value
LMGI; | L. monocytogenes concentration in lot j | Stochastic, | NA

after growth and growth inhibition calculated

during transport to retail (cfu/g)
GF Growth factor applied to all lots Fixed, input | I
Gl Growth inhibition factor Stochastic, |0

input UN(Glin, Gl
when applied

FGly Fraction of lots for plant size k that Fixed, 0

undergo growth inhibition Input

(dimensionless)
RN; Uniform random number used to test if | Stochastic, | U(0,1)

lot j should undergo growth inhibition | calculated

s L% O LM # [ LMPP)

L LM, if RN, > FPP,
T LM,*{I—PPK) if RN, < FPP,
where
Table 5. Variables and Base Values for the Concentration of L. monocytogenes in a RTE

Product Lot With Consideration of Post-Processing Interventions.

Variable | Definition Type Base Value

LMPP; | L. monocytogenes concentration in RTE | stochastic, [ NA
lot j after post processing interventions | calculated
(cfulg)

PPy Post processing intervention Stochastic, |0
effectiveness for plant size k input U(PPin, PP inax)
(dimensionless) when applied

FPPy Fraction of lots for plant size k that Fixed, 0
undergo post processing interventions | Input
(dimensionless)

RN; Uniform random number used to test if | Stochastic, | U(0,1)
lot j should undergo post processing calculated

/NETO LM FH¥ [ LMRetail)]

Y k = sitart, FP,
Y k = start, FP

smail

¥ k = start FP,

NG
A NSim v

[ LMGI™
LMComb, = { LMGI"™"
lL‘IM(;[;w\MMH

*NSim v
* NS
s~ NSt

where

Table 7. Variables and Base Values for Modeling Retail Concentration of L. monocytogenes in
a Product Lot.

Variable | Definiti Type Base Value
LMCombi | L. monocytogenes concentration in lot | Stochastic, | NA

i after combining lots from different calculated

plant sizes (cfu/g)
start Starting lot number for run Fixed, built- | 100

in

FPk Fraction of pounds produced by each Fixed, input | Large = 0.48

plant size k (dimensionless) Small =0.48

Very small = 0.04

NSim Number of lots to simulate for each Fixed, input [ 1000000

[ [ plant size | [ |

LMRetail, = LMComb, |, ., uea '~ LMComb, |

i tested negative

28




% 2.2-13 EFAOMIE) 27 )7 (USDA2010 7 U I — )

IHH

NE

Al 7 V4 BR
B, R

Comparative Risk Assessment for Listeria monocytogenes in Ready-to-eat Meat and Poultry Deli Meats
(USDA/FSIS:2010, #Fffi# 24)
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X 2.2-14 E7 /L0 (Tom Ross, et al. 2009RTE)
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1
B wPRODMCTSEECTON
| 3 | Choice Product S5im Table
| ¢ | 1 Lunch Meats Sim Walug
| 5 | Type in number 1-4to reflect ‘ 1 | 2 Pateiliversursts 1 1
| 6 | preduct choice from list 3 Sausages 2 2
| 7 | 3 B
% Product selected =xxx> Lunch Meats
10 |
[ 11 |
12 | PRODUCT CHARACTERISTICS
13 | Characteristics
REX awy 09660
[ 15 | pH 625
| 16 | lactste 14017
| 17 | nitrite 172 65
15 | Summary Look-up table
19 | Index aw pH lactate nitrite
| 20 | 1 0.9660 5.25 14017 1727  Lunch Mests
| 21 | 2 0.9622 5.98 140147 1727 Pateliverwursts
| 22 | 3 0.9662 5.95 14047 1727 Sausages
| 23 | Distributions for product characteristics
| 24 | Lunch Meats Min Mode Mlax
25 | avw | 09660 . Pert 048310 08650 0.9930
| 26 | pH 623 deli Pert 210 5.30 .20
[ 27 | lactste 14017 Pert 5000 118.00 3500
[ 28 | nitrite 172 68 Cum Diata ot right =====
[ 20 |
| 20 | Pateid ivarwursts Min Mode Max
| 31 | aw 09622 Pert 0.9300 048570 0.9930
| 32 | pH 555 Pert 200 510 5.0
| 33 | lactate 14017 Pert a0.00 1158.00 F15.00
| 34 | nitrite 172 .65 Cum Data at right =====
[ 35 |
[ 36 | S3usages Min Mode Max
| 37 | aw 09662 Pert 0.9490 09850 0.9550
28 | pH 5893 Pert 210 5.00 560
20 | lactste 14017 Pert a0.00 118.00 31500
40 nitrite 172 65 Cum Diata &t right =====
N of DR
CRE ERFHOA T Ly Ri— |k
A B [¢] o [ [ ¢ [ & [ w [ 1 JJ[E] L [ m | Ww [ o [ P [ @ | R | = | T
1
z TIME& TEMPERATURE
EX Gaa80n s Thedl S Ammer wiver e incstprocnction
|+ | o oCo g g s ammer, and ks g
15 | Frocessar wivermatch g antralla chrkinas andeastr season
|5 | Min Maods Maz Tims at Froce ssar
|7 | Tima at Frocassor 733 Dz Part 200 700 oo ™ Min Mods Mazx Min Mods Maz
|5 | Mean I 1|Lunch Maats 2 7 113 WS 1] 100 200 | Weeks
EN Sammer Tempsratre O 21 [ (%=l 2m; 2| PateiLlveraursets 1 i 12 Days 1] os 1.7 Wieks
|10 WIveT Temperame 1 3= i 35 1.40 3| Sausage s 2 3 1L Days 1] 011 200 Meass
|11 | Frocessor Tem paraturs 121 [+
1z | Frocessor - Retall
113 | Min Maods Maz Tim# for fransport | PRCCES SOF 10 RETAIL
|14 Tim# to fransport rom Frocess 1o Retall 258 R Part 0zs 300 SO0 B RMin Mods Mat Min Mods Maz
115 | Mean 5D unch Maats 023 3 3 Days a 0.3 071 | Meais
|15 | Sammer Tempsratre O 330 [ 330 23 Z|PateiLlveraursts 025 3 5 Days 1] 0.3 or Heeis
117 | Wher Temperatie 1 32 [ [ 2233 3| Sausage s 025 3 S Days 1] 0.3 071 Mesks
12| Processor-Retall Temparaturs 550 i
119 | Cistribution Cantre
|20 | Min Mods Maz Time spantat the distribution centrs (consldered as part of retall storages If nons uied i
121 | Tim# at Cstribution Centre 535 Das Part 155 S0 10,50 ] Rin Mods Maz Min Mods Maz
|22 | Min Maz 1|Lunch Maats 163 S00 1030 Daps 1] o 130 Meeks
|23 | Sammer Temperatre 0 30 [ Uniform 2 [} 2| PataiLIversursts 163 S00 1030 Days a 011 150 | Meeks
|24 | Wheremperate | 3| [ 2 i 3| SaLsage s 155 S0 1030 Daws 1] 011 1530 Mesis
|25 | Cistribution Centrs Temperaturs c
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. £ IIE0REEEFFR (FFRI)
(S Vit i SRR (R FBIEDRERMOREEEH . Processor(dProcessorD R BRI DA
Relative Lag Time Gens BEH DRI FEYICHEET S HAK
N BANORMERHE
e |BEH RO L
ETINRICE B LLITERE (1B ITE S B 30 DHH
(CIROIIR RAVE (tocd Gen/hr | HLIETBRME T (URFF : Tom RossD1999 EDEF L . FLELH : HERRch)
g ETIIVRICL D LLITERE (1 BRI S B 30 O HE H)
[CIRORITH RAE [toct) 2 Gen/hr | HABTBRME2 AT 7 : Devkieghere 2001 EQET )L FLEAE : R
GROWTH RATE Combined Gen/hr | EI#FEEEE TR LH TSR 2 TR DAS LA ERE
3 1HIETET B DISA N DE R ES
GROWTH RATE hr/Gen  [tH{CBFR Ryttt
=3 CiEE 3 = s
i ok g hr SEE AR V- (R B R fgﬁgg\_b?%m%ﬁbr“ YRTYTHMEIES 2 RERMERH
) = h RAEEF CORMEFEHERV-RERMH SHMNEVATRE
Time post leg for growth he |BSMMERL MR =IFMPDE AB B & COBME0OMNGEB A= R EH UMD A 85 COBM)
5 HOHETE R EA A PR VR R R A S R I I A S
(Gen post lag S MR < BRI IRL MR
Growth log (N/No) [{&mMEE =LOG(2" tH L #n%k)
HBEORAHEF TOMRMMNOUTELABRRADOKARELN SEEETORMESSD
ABEORAASFTOMNMMNOULLES  ABRFEVNHEENGAHELYBVVEEFRRARISELE
Time post lag for 1/10 growth hr BEHERLV=1/1018 8RR B, DEOMBEEURT YT OREFR ML SIEERMES L B2
SIFEAEEF CORMOSAESNLEEETORMIFEBREVNIED IBRARAEERARE
(SR 7B B W AEBRL V- R E B - W A BRL VI TE R R)
Gen post lag Gen SRR PIIES =HOYEREEFE X ML V-1 /10 EFERS R x —HERER S
Growth log (N/No) [#MEE =LOG(2" ## {tH#n%%)
Conc start log CFU/g |IHEE YZRT)T7EABEONPEE FITEORKREE)
Conc end log CFU/g |REHEE “PHEE+HENEE
MPD(maximum population density) log CFU/g |RAEE —BREE N (78) ICKYEH
Log Growth to MPD log CFU/g |RAEEFTOEMNES “RAR=-YHES
Gen growth to MPD RAEEFE TOHKEM = MBS/ log2
Time post lag to MPD hr BRAHEEFTORM =t ISR/ L KTl R R
BENMREREFBIRET HLTH-BAL0BHEL. BELAMES (LFTHERV R ERR
Time post MPD to Discard hr BRAHENLREEFLTORM &9%
=IFEEY 5N EN="0K" FHHAFIRL - IR EEFRH.0)
. = NHEELHEAHEED DNYERLYBAEEAKRETNIEOK
Start of period chk MPRERER IF R B BB R OK”. SMPD")
. = = BREBLEAFEOER. RRBELYRARENKESTNIFOK
End of period chk RIEEERR SIFREEBBAEE oK SRAEE")
HRERISELTEFRE
Time MPD reached hr BREEIELFHE SIFERAEEHER="0K"," OK" IF(HIH B B HEER="0K" (B AE - H B)/LOGQ))/ LLIETEE ) (AT
TREDERY HETORMAITIZO LIMERA)/ HhIEFERE)
Time discard reached hr BB il;(;;)?sl-ébfzﬂ#%% R R R e e
) S . =IF(BEFEL1-F5E="0K"," OK”" IFIHi & B RE3B="OK" B L 1= b5 - F B AL BRL V- (R BB 8] BRFEL 1B
Time till discard hr BETDHETORM )
Time till discard hr BEEYHETORM =IF(EET 5 TORM="0K" 99999 BEE Y 5 F TOES)
. RAREEH%17.3 (logCFU/g) 785 [EBEZE . TR T (FBERLALET D HIET
[P @r UK BRI NED SIFB A& B &>17.3," discard”,” OK")
diagnostic BEEATDHER BEEY DN ENHOKAS0, OKTHLVES1EED
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©®Consumer (Pkg unopen) (R ERMIERE)

Listeria

WARTYT)

Spoilage

(FLEAE)

ARIEITHT2RERM (PERTAMICEYHHLET—5)

Time day Day RERRB(E) *ER OO EEBNDT 5 Microtech (1998, AU) DIRE T —ah SR 1= ? 4.38
) PITHRTISHH2 REFHZ B B AL S B RH H AL ISR E
Time hour hr R E BRI (BERE) —{REEERE (H) x 24B5R%
- q _ = Microtech (1998, AU) , Alliance (1998, AU) | Audits
N IRISHHHRERE (ERAHIEY foF— ’ e -
Temp (degC) |RERAE(CC) e B ERATIESIRELET=S) inismaional(1999US) DT —5 PEMIROER
i & IR RFREFRI (B
Gum Tine iy R (B ) FEBTEOREREDRFEHH . ProcessorldProcessor DR & BRI D &
Relative Lag Time Gens BEHDHASK S THTET B
o Bt Eiloliokac il
e |EEY SO B (L5
g ETIVRICL D LLITERE (1B IETE S B 30 O F H
(CIRONITH RAE (el i Gen/hr | HABTB RN (YRTYF : Tom RossD 1999 DET JL. SLELE : FeZBrh)
ETIVRKICK D LLIETEEE (1 BRI IIETE T B L5 D H)
GROWTH RATE Model 2 Gen/hr  [LEIEFEEREE2 R F1J7 - Devkioghere (2001 £ DET L. SLEAH - HeEAD
GROWTH RATE Combined Gen/hr  [tEIBTERE HEIERE R SHIERE R 2 TIED KEL A EETE
1 RIEIET 2 DIhhBERER T
GROWTH RATE hr/Gen  [H{EsRA =1/ R
o = 5 = 3
Time post lag hr | AR R EEER] iﬁg’gﬁgggimt VATV AT % REBMER
. = . RAEEF TONMEFEHRERO-RERMI SHMNELATRE
[t st s o gz hr | BBMERL IR ~IFMPDBA B & TR0 OMINGE B AR L /- R BB ELMPD B A B 8 5 TORA)
G £l G BN LI R FE SIE S AL IR VB BB R A S T I I B A
S0 6 1L °n = =ECHSAEREE x ML IR \ o AERE RS
Growth log (N/No) [iEINEI&E =LOG2" it (I M)
HBEORAHEFE TOMRMMNIUTALABRRAORARENSEREETORMESS
HBEORAHEFTORMMNOULLS AREANHEENRARELYBVVSEEFRAREEITELE
Time post lag for 1/10 growth hr SFEHAEMRL V=1 /108 TERE RS B, DLEUVMEEIXURTI7 DRSS IETERMES LV EEED
SIFGRAREE TORMOEARENEEZEFTORMIFELERNHER IRARARAR AR
|SEEL7-B5RE B WA ERL V- (R E B R - SR WA BRL VST R))
Gen post lag Gen SRR PIE =HOHETEEFE X SHEHAERRL V1 /1 0L RS Y] X —HkRER
Growth log (N/No) [{&mMEE =LOG(2" tH L #n%k)
Conc start log CFU/g [#I#iEE YRATUZLABEOYHEE GITRORKRESR)
Conc end log CFU/g |H#EE SHBREHENEE
MPD(maximum population density) | log CFU/g |RAB= —HREEEDH (78) SEYEH
Log Growth to MPD log CFU/g |RAEEFTOEMNESE =RARE-VHEE
Gen growth to MPD RABEF TO#HKIEM =HIME R/ log2
Time post lag to MPD hr SXBEF TOERM ={HH IS AN K/ YRR
HENREREFBIEET S LITH-IH S F0BMEL. BELLVVES B HER V- R EHE
Time post MPD to Discard hr BRABEENLEEE TORRM = )
SIFEES SO ED="0K" FEHFBR R EEFRE.0)
: = YR BEEARRORER. HHELVRAEENKSTNIFOK
Start of period chk MPEERER IR (B ABE. O SMPD")
. = = s BREBLEAHEEOER. BREELYRABENKSTNIFOK
End of period chk ERESHED R EREARE oK S EAREE")
RAEE(ICELERE
Time MPD reached hr BAREEITELERH IR E R HER="0K","OK" IF(I I B @ HE2="OK" (BAE - D EB)/LOGR))/ HILTEEE) FT
IT—E(DB@??’%i'@ﬂ)ﬂ#Faﬁ*ﬁﬂliid)thi‘éﬁﬁ!ﬁ)/th{%ﬂéﬁ!ﬁ))
Time discard reached hr LR il;(;%)?gl-ﬁbf:ﬂ#l’a% OK”.”OK” IF#I i E B HER="0K" RAHEITEL-F*1 5 RAREIE
= e T — = =
Time till discard hr BET SO I—gﬁ;;(ﬁéibtﬂ%l'a‘]— OK”,”OK” IF(H){A B B RERR="OK" BEREL1=B5 M- F WA Z PR V- (R BB BEEL =B
Time till discard hr BESHETORRM SIF(EET 5E TORM="0K" 99999 EE T 5 E TORS)
) = RIEEEA17.3(logCFU/g) BB IEREE. ThLUTIFBEELLET DHIMT
Discard or OK BETINED CIFBRE B> 173, discard”.” OK”)
diagnostic REAEDOHR BRETSHENAOKED0, OKTHLEDL1EESD
Listeria Spoilage
@Consumer (Pkg open) (R ERMHRE) (WRTYT) (FLEEE)
_ _ — WBISHEE T T HEE~NDRENLBBHEZE
) 2HITB R ER SIS -7 — § P =
i dt Day  |REEM(E) e PSSR ST =) (S IAS AR S ARAEL w3 7.00 -
) IR TISEH2 RERRZ B B A S BRI EAL IR E
Time hour hr R E BRI (BRE) (R ESE (H) x 24F5R
. - Microtech (1998, AU) . Alliance (1998, AU) . Audits
N o TRITHI BIRE SHIEY =T — . e e
Temp (deg C) |REERE(C) f§g&21;g;;gmﬁ;_m;ﬁ”\m LA =2) ;‘\t;;a;c;zamess, US) DIRET—SOEMROER
. £ IiE0REE B (FFRI)
(G Tifine i A (B ) RBTEOEERHMOREEHH . ProcessorldProcessorD R ERR D&
Relative Lag Time Gens FEHOEHAL FUHICHEEY S AR
= BEADRMERH
x5
i HEH =R 0D X % x {i {CRERS
ETIVRICEL B LLITEERE (1 BRI IBTE S 2 30 O HH
CROWIL IR T gtoce Gen/hr | HIBFBE T (URFUF : Tom RossD1999EDET )L, HELE : fRH)
ETIVRICE S LLITERE (1B ITE S B 30 D F H)
[EIORIA RAE [Aee) 2 Gen/hr | HbgTBiR M2 JRFF : Devkieghere 2001 EDEF )L, FLELH : HeiRrh
GROWTH RATE Combined Gen/hr  |LEISTEREE TR LH IR TER 2 TIEDAS LA ERE
5 1HEACIEIES 2 DIh D B EREIEHE
GROWTH RATE hr/Gen  [HHHCEFRE 1 LR
| iR 3 - s
Time post lag hr SEPEIR VRS R f;gﬂ:g‘fggg’émn YRTUT BB B R ERRES
. = . HAERFECOBMEFRHLRV-REFMH SHBNENAEEE
e (#ost ersis rosiin b |[BEAERL SRR SIFMPD B AN £ TR OMNGE M IR - REHH MPDB AR £ 5 T
HOHETE R LR A PR VR R A S RIS A S
Gen post lag Gen AR BN ST x R TR R
Growth log (N/No) |#EMEE =LOG(2" i LN %K)
IABEORAREF TORMMNUTALIBADRAREN SEEETORMZELS
HBEORAHEFE TOMRMMNOULLZS AREVHEENSRAHELYEVVESERAHAEISELL
Time post lag for 1/10 growth hr FEHEIRL V= 1/108E TR B, DAVMEE EURTYT DR EHM S SHTERES - EELD
SIFEAEEE CORMORARENEEF TORMIFEREVNHED IBRARARE RARE
(SRR B EA LR V- R E B - S E I EBR VI TR )
Gen post lag Gen HACHE N =HOHEREEFE X WAL V1 /1 0L RERS RS x —HkRER S f
Growth log (N/No) [IEINE&E =LOG(2" it (I M )
Cong start log CFU/g |#I#iEIE YATUT EABE OV EE AT TIEOSKREE)
Conc end log CFU/g |REEE =MPHE+HENEE
MPD(maximum population density) | log CFU/g |BRXBEE — RS (78) ICRYEH
Log Growth to MPD log CFU/g |BRABEZTHEMEE “BAEE-DHHE
Gen growth to MPD BAREEFE TOHKIEM =K/ log2
Time post lag to MPD hr BRAREEF TORM =t NS/ LT
HENBRERELBARET S LITLoH B F0RMEL. BELLVVES B EHERO-RERRE
Time post MPD to Discard hr RABENLEEE TORM P )
SIFEES 2N EH="0K" FBMER V- {REFFR.0)
N 1 B BA
Start of period chk VB ERE fﬁii‘)ﬁxﬁsb KEThIEOK
. = = BREBLYBKEEHNKETFOK
End of period chk BRESHESR I EEEEEBABE OK SEAHE")
HARE=(TELEFR
Time MPD reached hr RAREEITELFH =IFR AR B BRER="0K"," OK" IF ) B BHER="0K" (R AE E- MM EE)/LOGR))/ t 15 ). (71T
Ifi@ﬁi?’éi‘E(DB#Fai*ﬁﬁlfi@ttiéﬁii&)/htféﬁﬁﬁ)“g))
Time discard reached hr LB il;(i;;?;l-i?bf:ﬂ#%% OK”"OK” IF#) B B FER="0K" RAB B IELI-FMx1 5 RAEEITE
= ST e = T =
Time till discard hr BT 2O ralﬂl;)(ﬁil’tﬁrﬂ OK”,”OK” IF(H) {A B B RERB="OK" BESEL1=B5 M-S B A Z PR V- (R BB FE] BESEL =B
Time till discard hr BEESHETORRM =IF(BEFE T 5 E TORM="0K",99999 B3 T % £ TOEEA)
. = RAREEAY17.3 (logCFU/g) 7 [EFERE . ThIUT FREELALES D HIET
Discard or OK BEXTINED “IF(R 4R B8 >17.3," discard”.” OK")
diagnostic BEEATDHER BERT B0 ENHOKAEH0, OKTHLVED1%ES
YRTYZREREQEH
. g - . RECHIREFEROHM
Consumption day Day |RRETORERM(A) — R O RN REOREBNE)
= 3 = " gam—_ i 3 = - = =
Log Goncentration log CFU/g |URT 17 B K55 (%) %T}L;Jj\bﬁﬁkéhtilﬁfﬁﬁf%#@#ﬁﬂv' SMLHBETORERMH(B) ICL>TYRTUTRIEE
Concentration CFU/g YRATUTBRERER =10"YRT )7 L EH H#)
CDH (A —ZR IS 7T - fRE2- B EH L&) /NHF
Servi q EaE BADERE (PERTAMICEVEH LT —%) (A—=ZR5Y 7 £ELERF) . DCHS (A —R5U7 45.33
ORI SRS 8 BEES *EEAROT—4 H#hISHRALE) . ABSGH—RFSUTHE R DT —4h :
BRDI=,
y = —BU-YOERIRTUTEHER S
Dose CFU ERLEURTUT7ESR CRERT T X ERE
Log Dose log CFU  [{EEL{-YRTYT7EH ) logiEIRLI=YRTY 7 HH
YRFYTE1ENIRTIT7 BEEEZRESELREOTFYIE. REHTII237E-14, BRMHTIE
r AEREEHOREK 1.06E-12%{% A
RiskUniform(0.1)>RiskUniform(0.15,0.2),0.0000000000000237,0.00000000000106
. . ) s . FAO/WHO(2004)? F & R It B #2 F1 A
Pill not accounting for prevalence Pill1 FRERIBD DRIERR ’=FEXP(Fﬁ§E,ﬁ;E§]&0)ﬁ:&x ERLURTYT OEED
Prevelence of contaminated “ . %= TSV RERDFREE? (R—EAnHICKYEHLET—4%) WA Health(FaA— R 51) 7 I R 18 5)d & U AMCI(EE i
s o6 (o (e MTAEHEDERE *EISU LR OBREDT—5 BRNELBESD) OF—ShbROL, m
Pill accounting for plant prevalence Pill2 BRIBDDRERERE ZZhEROERRER TSI LS RED REREE T

SIBHEYDYRTITRERE x TS5 hEETOHERE
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Time & Temperature( & LIZDIFMERRE)

Lunch Meats

IiE
Processor (I T#T)

Processor — Retail (TiHF=>F %t 4)
Distribution Centre (EgiEt2 %) %

Retail (/\5%)

Retail — Consumer (/NSE=>HEH)
Consumer (Pkg unopen) (R EXREHIHIRTE)
Consumer (Pkg open) (REEFFRTF)

B (B)

input
&/IME

1.65

0.5

0.01

0.25

RAE
2
0.25
5.00

BRNIKTALHEEFTOEIRICETIRHEERENSMEHEL,
FEICOVWTIERASETENEL LN, BERFBRICESTRLT—42ANS, BELTREEZEA TV,

RKE
7 14
3 5
10.50
10 35
0.03 0.13
3 14
7 14

SEOES
PERT# %
PERT# %
PERT% %
PERT#
PERT# %
PERT# %
PERT% %

output

7.33
2.88
5.36
12.58
0.04
4.38
7.00

mE
input
= £
&IEE BERE =EE BERE
4.21 2.03 3.59 1.40
5.50 2.30 432 2.23
2.00 4.00 2.00 4.00
4.21 2.03 3.59 1.40
19.84 417 10.34 258
437 3.12 3.74 1.98
437 3.12 3.74 1.98

XEEEUS RME, BRAE. RREREFNEFNZAL G TER, B/ME(1,1952), RAE(35,7) ., RAIE (7,14) Bt 2R BLEWNMEAIZ/NFEO—EET S

STDIELE
ERSM
ERSM
—HN
ERSM
ERSM
ERSM
ERN

output

IR

421
5.50
300 "
421
19.84
437
4.37

3.59
432
3.00
3.59
10.34
3.74
3.74

Lunch Meats

Product Characteristics( FRmOBHETF—2DHL )

Lunch Meats. Pate/Liverwursts. Sausages|ZDULVT . @RiskZ ALV Taw (water activity : IK5 &%) . pH. lactate (FLEE) . nitrite
(FEHEE) O mzElH., ChoDT—2 XV RATY7OEBEREHRIZANGNS,

&/ME =AE
aw Ko iE M 0.931 0.968
pH (mM) pH 5.1 6.3
lactate ERRIEDRE 50 119
nitrite HAHEBRIEDEE < T icNitrite Level D{EZFI A
From Tom
Nitrite Level (FRIEERIEL N)L)
Count Prob Cum
Min 42 0 0.000000 0.000000
62.5 9 0.140625 0.140625
125.0 16 0.250000 0.390625
187.5 17 0.265625 0.656250
250.0 11 0.171875 0.828125
3125 4 0.062500 0.890625
375.0 2 0.031250 0921875
4375 3 0.046875 0.968750
500.0 1 0.015625 0.984375
562.5 0 0.000000 0.984375
625.0 0 0.000000 0.984375
687.5 0 0.000000 0.984375
Max 690.0 1 0.015625 1.000000
0
64 1

=KAIE N DIELE
0.993 PERTH %

7.2 PERTH%#

315 PERTH#
RESH

out put
0.9660
6.25
140.17
172.68
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Product Characteristics( #FRmO BT —2D&EH )

BRHPDIATI7EXOMERME (FLEEE) OUNHREEZRES,

LAG TIME GEEHA D %D

1y SERE DT DIELR output (H#1{%)
YRATIT 5.29 572  ABERSH 5.29
D FBHE (FLEEF) 5.29 572  HBERSH 5.29
INITIAL CONCENTRATION OF LISTERIA(JRATYUZDHEEE)
srons oo [
Starting Concentration of listeria on contaminated product T:
EPOD'J;v_-'J?;’;;'%E‘{) P (R RS 46.69 1.67
TRT NSRBI fEEH
TOTAL NUMBER OF BACTERIA PRESENT (HIE D #2 %0
Concentration of bacteria on product(B ST DR EE)
I\ ; output
o B N DIELE (Log CFU/g)
Lunch meat 2.21 0.73 PoE= =P il 2.21
Proportion of this concentration that is lactic acid bacteria (FLERE = E D L 3)
B/ME BK(E SAROTESE T
0.04 0.47 —EREEERN 0.26
Concentration of spoilage bacteria initially (FLEAE #IEIE =)
output output
(CFU/g) (Log CFU/g)
41.69 1.62
Maximum Listeria Population Density (YR T 7R AXE =)
B/ME B BoAfE AEOWE | O
Maximum concentration of N
listeria (5 3 ) 6.00 6.50 7.50 PERT 7% 6.58
— RS ANSEH (6585)
Serving Size (EBE)
Amount of small good consumed per eating occasion
&x/ME =AE =AE NIDIELE output(g)
Lunch meat 15.0 42.85 85.6 PERTZ 45.33
— RS ANDEH. Lunch(27.857.9) . Pate(40.1,56.4) , Sausage (63.4,108.2)
Prevelence of contaminated smallgoods at the plant (A0 T ALIBEFD JH )
a B DMDIELE output
Lunch meat 148 2203 R—35 % 0.06
INITIAL LISTERIA CONTAMINATION LEVEL SELECTION
X P Normalize P Cum P
Min 0.04 0.190 0.193 0.193 -1.40
x1 3 0.388429752 0.395 0.588 0.48
x2 4 0.107438017 0.109 0.697 0.60
x3 7 0.016528926 0.017 0.714 0.85
x4 9 0.066115702 0.067 0.781 0.95
x5 15 0.041322314 0.042 0.823 1.18
x6 23 0.049586777 0.050 0.873 1.36
x7 43 0.033057851 0.034 0.907 1.63
x8 93 0.024793388 0.025 0.932 1.97
x9 240 0.016528926 0.017 0.949 2.38
x10 460 0.016528926 0.017 0.965 2.66
x11 1100 0.033057851 0.034 0.999 3.04
Max 10,000 0.001 0.001 1.000 4.00
0.984 1.000

Using Australian production data (HDWA, 1997-2003)
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&5 Pate

[ =t L (R
IRSA—BANEI(TF—EDBE)

=) Py
- Koy iEHE BEOKSEME=BRHOMHKERE/ FKDRHKESE PERTAAICEYEH LT —5) F—RFSUT DINEETHALERZNSRHE L, 0.9622
‘ *ERROKYEEDT—4 FERGISVIND2Y U T IVERRL, ZEAIE LT, .
m (M) m B DpH (PERTA LY B L= T —%) F—RSUT DINGEETHEALIBERHSRE L. 560
B m B *ERRKDPHDT—4 BERESvIHD2H T ILEREL, ZEREL =, :
= s BROILBIERE (PERTAMICKYEHLET—45) MIARSERLBICRESN TN T—INDAF
E3ED LR LS *EBROARGEEOT—5 L. 14017
o P BROEHRBRERE (REAFICEYEHE LT —5) WEEENDAFLAEENSET LERLNTTA
piaise EHBIRORE *EH 20O EREIERE DT —5 L. 1726
|salt BEE =(SQRT(56.3904+1000+(1 -7k 5iE14))-7.5094)/0.3494
NaL Gow/w) ELEMSEIVLDRE =(FLEAE DRE/104)(0.75)
=(1-ZLEIE DR /(4.549586%(1+10”(pH-3.86)))
=((391.3- R it Bk 18 0D R EE*(1+(6.5-pH)/2))/391.3)
TIRIZBIFRYRT! g 2
Listeria Spoilage
DProcessor (NI T) =] [ [d| [hd| L (YRTFYAT (RLEEE) T
| = 2
Time day Day REFRE(R) f;fé' ?;I‘:iﬂf#rfa:i(zfmm‘;L)gwuj * Microtech (1998, AU) DFIEF —&h >R 1= ? 4383 -
) PITHRTISHH2 REFHZ B B AL S B RH H AL ISR
Time hour hr RERREER) CIREESRE (B X 2AESE -
_ : _ = Microtech (1998, AU) , Alliance (1998, AU) . Audits
PR ALRIHH3RERE (ERSHISEYRHLET—4) ¥ RSN o B
Temp (deg C) |RERE(C) AEAAOREEEDT—4 zf’;n;r};a;;j.zjl(m%, US) DIET— 2P EMROBR 4.21
) £ IR ERERR (FrfE)
G Time iy R (B ) RBTEOEEHMOREEZFH . ProcessorldProcessorD IR E RN & -
Py 5
Rl (e T Gens |HEMOHH e UL T =50 Tom RossEATREMIZEIT 5 XAMESF LI 7 5.29 5.29
- BEADRMERH
e |BEH e
ETFIRIS ;attﬁ;m&un#rarﬁ;ﬁtammmgw
(IO RAE Dot Gen/hr | HLIBTBRME T (URFUF : Tom RossD1999EDET I . FLEH : Heseh
ETFIRIS J:étl:i%'b‘lé@iﬂD%Fa‘il‘i‘érlé?'bﬂftm)wgﬂﬁ)
[ElORIA RAE [Aee) 2 Gen/hr | HbB B3 2 JRFF : Devkieghere 2001 EDEF )L, FLELH : HeiRrh
GROWTH RATE Combined Gen/hr | HIATEREE OSSR LA R 2 TIE D AS B A ERE
1HIETET B DISA N DE R E S
GROWTH RATE hr/Gen  [HEACEER] 1/t
= 5 3 3
Time post lag hr BERAERO-RERR iiffnf‘g\_bggﬁgéﬁvnﬁb HE TSN
- & \
i s (b oy mov hr S HIARR L V- SRR RS f?Mﬁ;D!;fftﬁillﬁ*é#L\f RE B#Fa‘]ﬁ\bfl'ﬁh ﬁt\?‘iiﬁi oo _
U 12
G o Gen Rt R itf?ﬁﬁg;?ﬂ%iﬁ \{\fﬁgﬁf\bﬁﬁ Pk e k]
Growth log (N/No) [H&NEE =LOG( # {0

ABMEOBARRETOBMAOUTLEOARBOBARRS SERETOHMEELS
ABEDBARBETOBMML LS ARENYRENRARELY S MEEERAEEEL:
Time post lag for 1/10 growth hr FEEAERRLVZ1/1088 5B R B, DAV E EYRTYT DR EHM A SRTERNES - EELD -
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End of period chk ERESHED R EREARE oK S EAREE")
RAEE(ICELERE
Time MPD reached hr BAREEITELERH IR E R HER="0K","OK" IF(I I B @ HE2="OK" (BAE - D EB)/LOGR))/ HILTEEE) FT
IE(DB@??’%i'@ﬂ)ﬂ#ﬁaﬁ*ﬁﬂli&d}tti‘éﬁéizlﬁ)/th{%ﬁﬁiz&))
Time discard reached hr B il;(;%)?gl-ﬁbf:ﬂ#l’a% OK”.”OK” IF#I i E B HER="0K" RAHEITEL-F*1 5 RAREIE
= e T — = =
Time till discard hr BET SO Fﬁ;;(ﬁéibtﬂ%l‘é]— OK”,”OK” IF(H){A B B RERR="OK" BEREL1=B5 M- F WA Z PR V- (R BB BEEL =B
Time till discard hr BEYTHETORRM SIF(EET 5E TORM="0K" 99999 EE T 5 E TORS)
) - RIEEEA17.3(logCFU/g) BB IEREE. ThLUTIFBEELLET DHIMT
Discard or OK BETINEDL CIFBRE B> 173, discard”.” OK”)
diagnostic REAEDOHR BRETSHENAOKED0, OKTHLEDL1EESD
@Consumer (Pkg open) (R ERMHRRE) (')U;(s;_'e:j;) (S"#'T%;a%e)
_ _ — WBISHEE T T HEE~NDRENLBBHEZE
) 2HITB R ER SIS -7 — Ny P =
i dt Day  |REE(E) e PSSR ST =) (S IAS AR S ARAEL w3 717 _
) IR TISEH2 RERRZ B B A S BRI EAL IR E
Time hour hr R E BRI (BRE) (R ESE (H) x 24F5R
. - Microtech (1998, AU) . Alliance (1998, AU) . Audits
N o TRITHI BIRE SHIEY =T — . e e
Temp (deg C) |RERE(C) f§g&21;g;;gmﬁ;_m;ﬁ”\m LA =2) ;‘\t;;a;c;zamess, US) DIRET—SOEMROER
. £ IiE0REE B (FFRI)
(G Tifine i A (B ) RBTEOEERHMOREEHH . ProcessorldProcessorD R ERR D&
Relative Lag Time Gens BEHOEAL FUHICHEEY S AR
= BEADRMERH
=x58
i HEH =R 0D X % x {i {CRERS
ETIVRICEL B LLITEERE (1 BRI IBTE S 2 30 O HH
(BT (RAE Rl L Gen/hr | HIBTBEE T (URFUF : Tom RossD1999EDET )L, HELE : fRH)
ETIVRICE S LLITERE (1B ITE S B 30 D F H)
[ElORIA RAE [Aee) 2 Gen/hr | HbgBiR 2 JRFF : Devkieghere 2001 EDEF )L, FLELH : HeiRrh
GROWTH RATE Combined Gen/hr  |LEISTEREE TR LH IR TER 2 TIEDAS LA ERE
5 1HEACIEIES 2 DIh D B EREIEHE
GROWTH RATE hr/Gen  [HHHCEFRE 1 LR
| iR 3 - s
Time post lag hr SEYERR RS R f;gﬂ:g‘fggg’émn YRTUT BB B R ERRES
. = . HAERFECOBMEFRHLRV-REFMH SHBNENAEEE
e (2ot ersir s b |BEAERL SR SIFMPD B AN £ TR OMNGE M IR - REHH MPDB AR £ 5 T
HOHETE R LR A PR VR R A S RIS A S
Gen post lag Gen AR BN ST x R TR R
Growth log (N/No) |#EMEE =LOG(2" i LN %K)
IABEORAREF TORMMNUTALIBADRAREN SEEETORMZELS
HBEORAHEFE TOMRMMNOULLZS AREVHEENSRAHELYEVVESERAHAEISELL
Time post lag for 1/10 growth hr FEHEIRL V= 1/108E TR B, DAVMEE EURTYT DR EHM S SHTERES - EELD
SIFEAEEE CORMORARENEEF TORMIFEREVNHED IBRARARE RARE
(SRR B EA LR V- R E B - S E I EBR VI TR )
Gen post lag Gen HACHE N =HOHEREEFE X WAL V1 /1 0L RERS RS x —HkRER S f
Growth log (N/No) [iEINE&E =LOG(2" it (I M )
Conc start log CFU/g |#I#iEIE YATUT EABE OV EE AT TIEOSKREE)
Conc end log CFU/g |REEE =MPHE+HENEE
MPD(maximum population density) | log CFU/g |BRXBEE — RS (78) ICRYEH
Log Growth to MPD log CFU/g |BRABEZTHEMEE “BAEE-DHHE
Gen growth to MPD BAREEFE TOHKIEM =K/ log2
Time post lag to MPD hr BRAREEF TORM =t NS/ LT
HENBRERELBARET S LITLoH B F0RMEL. BELLVVES B EHERO-RERRE
Time post MPD to Discard hr RABENLEEE TORM P )
SIFEES 2N EH="0K" FBMER V- {REFFR.0)
N 1 B BA
Start of period chk VB ERE fﬁii‘)ﬁxﬁsb KEThIEOK
. = = BREBLYBKEEHNKETFOK
End of period chk BRESHES I EEEEEBABE OK SEAHE")
HARE=(TELEFR
Time MPD reached hr BRAREEITELFH =IFR AR B BRER="0K"," OK" IF ) B BHER="0K" (R AE E- MM EE)/LOGR))/ t 15 ). (71T
Ifid)ﬁi?’éi‘EU)B#Fﬂ*EﬁIfEG)ttiéﬁii!“i)/htféﬁlaﬁ)“g))
Time discard reached hr LB il;(i;;?;l-%bf:ﬂ#%% OK”"OK” IF#) B B FER="0K" RAB B IELI-FMx1 5 RAEEITE
= ST e = T =
Time till discard hr BT 2O r:ﬂs)(ﬁil’tﬁrﬂ OK”,”OK” IF(H) {A B B RERB="OK" BESEL1=B5 M-S B A Z PR V- (R BB FE] BESEL =B
Time till discard hr BESHETORRM =IF(BEFE T 5 E TORM="0K",99999 B3 T % £ TOEEA)
. = RAREEAY17.3 (logCFU/g) 7 [EFERE . ThIUT FREELALES D HIET
Discard or OK REITINED SIFBAREE 173, discard” OK")
diagnostic BREEATDHR BERT B0 ENHOKAEH0, OKTHLVED1%ES
1 ZI_I Zﬁ'ﬁﬁg‘%w%ﬁ
Consumption day Day HEFTORERRM(R) %E—Gf’aﬁgﬁﬁ*wmrﬁﬁ DEEEREE))
Lo Geieaiiein log CFU/g | R 17 BA& B (150 ;Zgg;'51?523*’-7‘:?21‘:2%ﬂﬁﬁw?ﬂ?—@b\éiﬁii’(‘@ﬁ"é‘B#Fsﬁ(EI)I:J::»‘C'JX-T"J?E{@E
Concentration CFU/g YRT) T EREH =10"RT )7 R EH (xH5k)
CDH(F—ZR IS 7T - ({2 - B EE L&) /NHF
Servi . EEE BROERE (PERTAMICKYHH LT —4) (F—R+S) 7 2ELEEE) . DCHS (F—2R5UT 53.00
ARG Sk E ahs *EEREOT—4 HAARILE) | ABSH— RS U T #ERHR)ED T — :
BRDI=,
. - —RBEYDERIRT)7TEREHE L
Dose OFU  |BRLEURTU7EHR =BERTPE x ERR
Log Dose log CFU_|fBEERLIzURTTHEE (35 =logfBIRLI=Y RT YT EH
YRATUTZEVENIRTY 7 BREERESEDEEDTHE, REHTIZ237E-14, BRMHTIE
r AERGEHKORK 1.06E-12%{# A
RiskUniform(0.1)>RiskUniform(0.15,0.2),0.0000000000000237,0.00000000000106
. . . o - FAO/WHO(2004) Fi 2 [ I B %% FI A
Pill not accounting for prevalence Pill1 FEBERIBS DRIEREE Y=I_Exp(ﬁéﬁm§l§®ﬁ&x ERLEURTYT OES)
Prevelence of contaminated R TSV RERDBREE? (N—EDMITKYEHLI-T—%) WA Health(Fa— R 5" 7 M -4 )45 & U AMCIEE
smallzoods at the plant MTAEHEDHRE XEI5 L HOEREDT 5 BRERBED) 0F —5h bR, m
Pill accounting for plant prevalence Pill2 BRIBHSDRERRE PO h=RomEREERLCIo L eT0 R EE R

SIBHYDYRTITRIERERE XTS5 hRATDHERE
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Time & Temperature( E TIROKHALRE)

BERMIRTISHEEFTORIRICETSRHLEEDIMEHE N,
FEICOVWTIEFRASETENRLG LN, BEFBRICESTRLT—42AN5, BEELTREZEA TV,

Pate/Liverwursts

EEfE (B)

input

I8 =/ME

Processor (IO T) 1
Processor — Retail (TiZ=EiE %) 0.25
Distribution Centre (E2iEtz>4) 3% 1.65
Retail (/V5%) 0.5
Retail — Consumer (/NE=>HE &) 0.01
Consumer (Pkg unopen) (REXRBERTE) 0.25

Consumer (Pkg open) (REREHRTE)

1

RAME

5.00

=AE
4 12
3 5
10.50
20 50
0.03 0.13
3 7
7 14

HEDIELE
PERT %%
PERT 4> %1
PERT% %
PERT 4> %
PERT 4> %1
PERT %%
PERT% %

output

4.83
2.88
5.36
21.75
0.04
3.21
717

mE
input
B P8
4.21 2.03 3:59
5.50 2.30 4.32
2.00 4.00 2.00
4.21 2.03 3.59
19.84 417 10.34
437 3.12 3.74
437 3.12 3.74

XESE U2 RME. RAE. RKEF TN EN=AS M TEL, R/ME(1,1.952), HAME(357) . ZAME (714 EE L 2E2FALLEWNMES IZ/NEO—EET S

1.40
2.23
4.00
1.40
2.58
1.98
1.98

BIEE BEBEE BEE BESE HH0OES

ERSM
ERSM
s okl
ERSM
ERM
ERSM
ERS

output

421
5.50
300 "
421

19.84
4.37
4.37

3.59
4.32
3.00
3.59
10.34
3.74
3.74

Product Characteristics( FRmOBHET—2DHE)

Lunch Meats. Pate/Liverwursts. Sausages|Z DUV T. @RiskZ ALV Taw (water activity : K5 5E ) . pH. lactate (FLEE) . nitrite
(HEER) O /mEEH, NoDT—2EXURT)7OEBEEREHICALVGNS,

Pate/Liverwursts
&/ME RAE
aw Ko iEME 0.95 0.957
pH (mM) pH 5 6.1
lactate FEIEDIRE 50 119
nitrite HAHERIEDEE < T icNitrite Level D{EZFI A
From Tom
Nitrite Level (FRFEERIEL ~N)L)
Count Prob Cum
Min 4.2 0 0.000000 0.000000
62.5 9 0.140625 0.140625
125.0 16 0.250000 0.390625
187.5 17 0.265625 0.656250
250.0 11 0.171875 0.828125
3125 4 0.062500 0.890625
375.0 2 0.031250 0.921875
4375 3 0.046875 0.968750
500.0 1 0.015625 0.984375
562.5 0 0.000000 0.984375
625.0 0 0.000000 0.984375
687.5 0 0.000000 0.984375
Max 690.0 1 0.015625 1.000000
0
64 1

=K(E
0.

995
6.5
315

N DIELE
PERT %%
PERT % %1
PERT %%
RENM

out put

0.9622

5.98
140.17
172.68
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Product Characteristics( #FRmO BT —2D&EH )

BRPDIATI7EXOMERME (FLEEE) ONHREEZRES,

LAG TIME GEEHA D %D

1y SERE DT DIELR output (H#1{%)
YRATIT 5.29 572  ABERSH 5.29
D FBHE (FLEEF) 5.29 572  HBERSH 5.29
INITIAL CONCENTRATION OF LISTERIA(JRATYUZDHEEE)
srons oo [
Starting Concentration of listeria on contaminated product T:
qza;uiv‘-lﬁ;’;;%r;%) P (R RS 46.69 1.67
TRT NSRBI fEEH
TOTAL NUMBER OF BACTERIA PRESENT (HIE D #2 %0
Concentration of bacteria on product(B ST DR EE)
I\ ; output
o B N DIELE (Log CFU/g)
Pate 2.21 0.73 PoE= =P il 2.21
Proportion of this concentration that is lactic acid bacteria (FLERE = E D L 3)
B/ME BAfE SHOEE T
0.04 0.47 —EREEERN 0.26
Concentration of spoilage bacteria initially (FLEAE #IEIE =)
output output
(CFU/g) (Log CFU/g)
41.69 1.62
Maximum Listeria Population Density (YR T 7R AXE =)
B/ME B BoAfE AEOWE | O
Maximum concentration of N
listeria (5 3 ) 6.00 6.50 7.50 PERT 7% 6.58
— RS ANSEH (6585)
Serving Size (EBE)
Amount of small good consumed per eating occasion
&x/ME =AE =AE NIDIELE output(g)
Pate 7.1 48.25 117.9 PERTH % 53.00
—HHEESAMSEE. Lunch(278,57.9) . Pate(40.1,56.4) . Sausage (63.4,108.2)
Prevelence of contaminated smallgoods at the plant (0 T ALIBEFD JH LK)
o B P DIELE output
Pate 8 562 R—35 % 0.01
INITIAL LISTERIA CONTAMINATION LEVEL SELECTION
X P Normalize P Cum P
Min 0.04 0.190 0.193 0.193 -1.40
x1 3 0.388429752 0.395 0.588 0.48
x2 4 0.107438017 0.109 0.697 0.60
x3 7 0.016528926 0.017 0.714 0.85
x4 9 0.066115702 0.067 0.781 0.95
x5 15 0.041322314 0.042 0.823 1.18
x6 23 0.049586777 0.050 0.873 1.36
x7 43 0.033057851 0.034 0.907 1.63
x8 93 0.024793388 0.025 0.932 1.97
x9 240 0.016528926 0.017 0.949 2.38
x10 460 0.016528926 0.017 0.965 2.66
x11 1100 0.033057851 0.034 0.999 3.04
Max 10,000 0.001 0.001 1.000 4.00
0.984 1.000

Using Australian production data (HDWA, 1997-2003)
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¥E5H : Sausage

[ =t L (R
IRSA—BANEI(TF—EDBE)

=) Py
- Koy iEHE BEOKSEME=BRHOMHKERE/ FKDRHKESE PERTAAICEYEH LT —5) F—RFSUT DINEETHALERZNSRHE L, 0.9662
‘ *ERROKYEEDT—4 FERGISVIND2Y U T IVERRL, ZEAIE LT, .
m (M) m B DpH (PERTA LY B L= T —%) F—RSUT DINGEETHEALIBERHSRE L. 556
B m B *ERRKDPHDT—4 BERESvIHD2H T ILEREL, ZEREL =, :
= s BROILBIERE (PERTAMICKYEHLET—45) MIARSERLBICRESN TN T—INDAF
E3ED LR LS *EBROARGEEOT—5 L. 14017
o P BROEHRBRERE (REAFICEYEHE LT —5) WEEENDAFLAEENSET LERLNTTA
piaise EHBIRORE *EH 20O EREIERE DT —5 L. 1726
|salt BEE =(SQRT(56.3904+1000+(1 -7k 5iE14))-7.5094)/0.3494
NaL Gow/w) ELEMSEIVLDRE =(FLEAE DRE/104)(0.75)
=(1-ZLEIE DR /(4.549586%(1+10”(pH-3.86)))
=((391.3- R it Bk 18 0D R EE*(1+(6.5-pH)/2))/391.3)
TIRIZBIFRYRT! g 2
Listeria Spoilage
DProcessor (NI T) =] [ [d| [hd| L (YRTFYAT (RLEEE) T
| = 2
Time day Day REFRE(R) f;fé' ?;I‘:iﬂf#rfa:i(zfmm‘;L)gwuj * Microtech (1998, AU) DFIEF —&h >R 1= ? 6.00 -
) PITHRTISHH2 REFHZ B B AL S B RH H AL ISR
Time hour hr RERREER) CIREESRE (B X 2AESE -
_ : _ = Microtech (1998, AU) , Alliance (1998, AU) . Audits
PR ALRIHH3RERE (ERSHISEYRHLET—4) ¥ RSN o B
Temp (deg C) |RERE(C) AEAAOREEEDT—4 zf’;n;r};a;;j.zjl(m%, US) DIET— 2P EMROBR 4.21
) £ IR ERERR (FrfE)
G Time iy R (B ) RBTEOEEHMOREEZFH . ProcessorldProcessorD IR E RN & -
Py 5
Rl (e T Gens |HEMOHH e UL T =50 Tom RossEATREMIZEIT 5 XAMESF LI 7 5.29 5.29
- BEADRMERH
e |BEH e
ETFIRIS ;attﬁ;m&un#rarﬁ;ﬁtammmgw
(IO RAE Dot Gen/hr | HLIBTBRME T (URFUF : Tom RossD1999EDET I . FLEH : Heseh
ETFIRIS J:étl:i%'b‘lé@iﬂD%Fa‘il‘i‘érlé?'bﬂftm)wgﬂﬁ)
[ElORIA RAE [Aee) 2 Gen/hr | HbB B3 2 JRFF : Devkieghere 2001 EDEF )L, FLELH : HeiRrh
GROWTH RATE Combined Gen/hr | HIATEREE OSSR LA R 2 TIE D AS B A ERE
1HIETET B DISA N DE R E S
GROWTH RATE hr/Gen  [HEACEER] 1/t
= 5 3 3
Time post lag hr BERERO-RERR iiffnf‘g\_bggﬁgéﬁvnﬁb HE TSN
- & \
i s (b oy mov hr S HIARR L V- SRR RS f?Mﬁ;D!;fftﬁillﬁ*é#L\f RE B#Fa‘]ﬁ\bfl'ﬁh ﬁt\?‘iiﬁi oo _
U 12
G o Gen Rt R itf?ﬁﬁg;?ﬂ%iﬁ \{\fﬁgﬁf\bﬁﬁ Pk e k]
Growth log (N/No) [H&NEE =LOG( # {0

ABMEOBARRETOBMAOUTLEOARBOBARRS SERETOHMEELS
ABEDBARBETOBMML LS ARENYRENRARELY S MEEERAEEEL:
Time post lag for 1/10 growth hr FEEAERRLVZ1/1088 5B R B, DAV E EYRTYT DR EHM A SRTERNES - EELD -
SIFGAEBE TOBMOSAREN SEZF TORMIFEBREISED ARESARESARE
ISEELT-BERE S X AR V1= (R B R - S £ RA L V=18 FE RS )

Gen post lag Gen JuERARPIES =HOIEREE R X UL V1 /1 01ERERE R X —HERERE S -
Growth log (N/No) [#&MEE =LOG@" s hn%0) -
YRTYT :WA Health(@EA—Z 51 7 MR B THR
= YRATUTLABEONYE R (RMOHICEVERLEZT—%) EEIn-FEREREBEEEAL:.
o s log OFU/g MIMIEE *BUAT )T AEBOTMEEDT —5 LB ABIT — 5 — A5 1) 7 DsmalgoodBliE % 1% Los
HOT—SEMHEDE TRELE,
Conc end log CFU/g |RIREE “MYEE+HENES
IMPD(maximum population density) | log CFU/g [RAEE —HREEEN T (7.8) ISRYHH -
Log Growth to MPD log CFU/g |RABEETHEMEE SBAHB-NHHE -
Gen growth to MPD FAEEFTOHKEM =i MBS/ 10g2 -
Time post lag to MPD hr BAREFE TORRE =S IN S/ LSRR -
HRIRERELZBAERET 5 EITH-1-IB A FOBMEL . BRELAVMES (LFEHERL V- R EHER
Time post MPD to Discard hr BRAEENLEEEL TORM ) -
SIFEEY 5HEH="0K" Mﬂo)

= = ﬁﬂ@ﬁgkﬁxﬁgmﬁ BEEELURABENAETIEOK
BRERRER SFEHEE BAEE Ok SBARE")

BERERCELLFE

Time MPD reached hr BAEEISELFRE SIFGRAEE BRER="0K"," OK" IF I BRR="0K (RAHE-MHEE)/LOGQ)) L 187E:% -
FE)(M22+M6)/ He 8 518 358 )
=IF(RAE B ITELI-BERI="0K","OK" IF ) i E B R&E="0K" BAHBISEL-BMEx 5 RAH B2

End of period chk

Time discard reached hr BREL-FRH LI=BSR) -

Time till discard hr BET L TORE F;;)()%iLf:B#F&F"OK","OK",IF(MM@EB&%E’0K".l%iLf:ﬁ&i—%ﬁ!*ﬁ’élﬁL\f:{%"éﬁ#l’aﬁ.l%itf:ﬁ# _

Time till discard hr BE3ET HFE TOHRFE SIFEFES B F TORRI="0K",99999 BT 5 FE THE:A) -
; RREEAY17.3(logCFU/) B IEBERE. ThLUTFBEELLNET HHIMT _

[Pissar @F @ BRI INED ISR E8>17.3, discard”.”OK”)

|diagnostic o] B DS BESINENNOKAS0, OKTHEWVES1EED
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@Processor — Retail (TH=>KEXt> %)

Listeria

(WRTYUT)

Spoilage

(FLERE)

AIEITHT2RERM (PERTAMICKYEHLET—5)

Time day Day HREREA) BRSO EEBNDT Microtech (1998, AU) DEIAE T —4m\DRéHT= 2 2.88
) PITHR T ISEHH2 REFFRHZ B B AL B RH EAL IR E
Time hour hr REFFREER) SR EHRICE) x 2450
. = Microtech (1998, AU) . Alliance (1998, AU) , Audits
e o AIBICETHRERE (ERAMICEYEHLIT—4) . P =
Temp (deg C) [REBE(C) *EROOREEEDF & I;\t;l;:é;t;:l(lé)gg, US) DRAET—EPEMRNER
: £ ITIE0ORRRERR (F5E)
(G0 Tiime Lty RIS (B ) FRBIROREHMOREEH Y . ProcessorldProcessorD R ERRID#
. . = A ICHEET S AR
ki (Lo Titno Gens |BWMOERY AT DBE MO - (1 T R R A TEOERHM)
. BRMOBMESH
e |BEH IRt 8 x 8 1R
. ETINRICE S LLITERE (1B ITE S B 30 DFH
(CIROITH RAE [toced i Gen/hr | HABTB R 1 (YRTYF : Tom RossD 1999 DET I, SLELE : FeZBrh)
g ETIIVRICL D LLITERE (1 BRI S B 30 O HE H)
[CIRGRITH RAE [toct) 2 Gen/hr | HABTB:R M2 AT 7 : Devkieghere 2001 EDET )L . FLEAE : R
GROWTH RATE Combined Gen/hr | HIATERRE FEISRER AR LR T AS B A ERE
3 1 RIEET 2 DI M HEREZEE
GROWTH RATE hr/Gen  [tH{CEFR Ryjheriesen
_ o e 5 = 3 3
i ek (e hr S RS Vi (RS fafﬂ??éﬁ‘f?@%iﬁbt YRTYTHMEIES B RERHER T
) = . BAEBFCOBMEFHHER-REFMH SHEMNENSEEE
e (7ot ersiis Frosiin b |[BEAERL SRR SIF(MPD B AR § 3 TORMIO OMNGENE IR - R WM MPDB AR £ 5 TOIM)
3 HOHETE R LA A R VB R A S RN A S
Gen post lag Com =g I MR < IR IR
Growth log (N/No) [{&mMEE =LOG(2" tH L # %K)
ABEADRAREFEF TORMMNOUTALABRAORARARN OEEETORMELS
ABEORAASFTOMNMASOULLES ABRFENHEENGAHELYBVVEEFRRARISELE
Time post lag for 1/10 growth hr BE AR V21/1018ER B, DRUMEE YR TYT ORER AL EIERMES| LV EEED
SIFRAEEFE TONMOEAREN o EZEFTONMIFELERVNES IRERAEERRERE
(SR LF- RS RR B WA R V- (R E B R -SF WA BRI TERR)
Gen post lag Gen SRR PIIES =HOIETEEE X FEHAERRL V=1 /1 01ERERS RS X —HERER S
Growth log (N/No) |#EINEE =LOG( & 1%
Conc start log CFU/g |WIHEE YRT)7EABEONPEE FITEORKREE)
Conc end log CFU/g |REHEE “PMEE+HENEE
MPD(maximum population density) log CFU/g |RAEE —BREE DT (7.8) ISR YEH
Log Growth to MPD log CFU/g |[BRARSETHEMEE “RAHE-NHEE
Gen growth to MPD RAEEFE TOHKEM = MEH/ log2
Time post lag to MPD hr BRAHEEFTORM =t I N SR/ L KTl R
BENMREREFBIEET HLITHBAL0BEHEL. BELAVMES (LFSHERV R ERR
Time post MPD to Discard hr BRAHENLEEF TORM &9%
=IFEEY 5N EN="0K" FHHAFIRL - IR EEF.0)
. = PVHPEBERAREORR. YR ELYBRKERHIKRE(TIITOK
Start of period chk MPRERER IR BB KR OK”. SMPD")
. = = SREARLEAREOHR. RRAELYBRKERHIAE(TIITOK
End of period chk RCEERR SIFREEBBAEE oK SRAEE")
BRERITSELERH
Time MPD reached hr BAREEIELFHE SIFR AR E R HEER="0K"," OK” IF(#IH B MFEFR="OK " (B A - MM B &)/ LOG())/ HoHEFiliaR ) (BT
TREQERY HETORMATIZO LM R/t IEFERE)
Time discard reached hr BEFEL =65 il;(;;)?sl-ébfzﬂ#%% T ORI O . BRI R o1, BRI
= 5 oK "OK” = rEen_ o = %58 {2 et =
Time till discard hr EET A O FE;I;)(E%LTJ%F&] OK”,”OK” IF(HI{A B B FERR="OK" B L1=F5 - B A Z R V- (R E B BRI L1=BF
Time till discard hr BT HFE TDER SIFEHET 5 TORM="0K",99999 BT 5 £ TOHRA)
. RAREEA%17.3 (logCFU/g) 70 [EBEZE . TR T (FBERELALET D HIET
[P @F @K BRI ONED SIFB A& B &>17.3," discard”,” OK")
diagnostic BREEAT DR BEES DN EHNHOKAS0, OKTHLVES1EED
L . « N Listeria Spoilage
@Distribution Centre (RiXt> %) WARTUT) (FLEREE)
=N b = =1 - e S
Time day Day RERRE (B) f;gggég@%ﬂifﬂfTﬁm‘;L)EM’T‘T 2 Microtech (1998, AU) DEEZE T —#M R 1= 2 5.36
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Pill accounting for plant prevalence Pill2 BRIES D REMRE z;gfﬁfg),J;Zf?f%’;;?féogﬁ’;ﬁfffm
Time & Temperature( & TIEDORREERRE )
=] o Spl S a— B=)
BERMIRTHISHEFTORIRICBTIHMEBEEDITEEN,
- 0 — Loz N ~ B =N el T i — | . <38 =
BRI OVWTIIBERIETENRLGLHN, REFBRICELTRLCT—4EMALD, BELXTREZEZ TV,
Sausages
N=]
B[ () mE
input output
input output B ES ] X
i=| = = = AN 3 = T 3 = T
I &/NME JRALE ®RXE 2W0iEHE &IEE BERE RBE E2
Processor (T T) 2 5 14 PERTH 6.00 4.21 2.03 3.59 4.21 3.59
. = S
Processor — Retail (TiF=>Et#E > 4) 0.25 3 5 PERTZ%h 2.88 5.50 2.30 4.32 5.50 4.32
. . . - r
Distribution Centre (ERi%tz24) X 1.65 5.00 10.50 = PERT#% 5.36 2.00 4.00 2.00 3.00 3.00
. ==
Retail (/\5%) 05 7 21 PERTHf 8.25 4.21 2.03 3.59 1.40 IEiE \i’ﬁ 4.21 3.59
Retail — Consumer (/N5E=>iH &) 0.01 0.03 0.13 PERT®%R 0.04 19.84 417 10.34 258 IERDH 19.84 10.34
Consumer (Pkg unopen) (RERFFRTF) 0.25 7 14 PERTH % 7.04 4.37 3.12 3.74 198 ERHDMA 4.37 3.74
-
Consumer (Pkg open) (REEFHRTF) 1 7 14 PERTH % 717 4.37 3.12 3.74 198 ERHM 4.37 3.74
XEFE L2 RIME. RAE. RKEFFNFN=ZASHTER, R/IME(1,1952), RAME(35,7) . ZRKAIE(7,14) BEZE L 2EFALEVMERIX/NEO—EET S
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Product Characteristics( FRmOBETF—2DHL)

Lunch Meats. Pate/Liverwursts. Sausages|ZDULVT . @RiskZ ALV Taw (water activity : IK55E ) . pH. lactate (FLEE) . nitrite
(FEHEE) O mzElH., ChoDT—2 XV RATY7OEBEREHRIZAGNS,

Sausages
=/IME =AE =XE N DIELE out put
aw Ko iE M 0.949 0.965 0.988 PERTH % 0.9662
pH (mM) pH 5.1 6 6.6 PERTH# 5.95
lactate FERIEDEE 50 119 315 PERTH# 140.17
nitrite BIHRIEDRE X T iCNitrite Level DEZEFIA RESH 172.68
From Tom
Nitrite Level (FRFHESIEL N)L)
Count Prob Cum
Min 4.2 0 0.000000 0.000000
62.5 9 0.140625 0.140625
125.0 16 0.250000 0.390625
1875 17 0.265625 0.656250
250.0 11 0.171875 0.828125
3125 4 0.062500 0.890625
375.0 2 0.031250 0.921875
4375 3 0.046875 0.968750
500.0 1 0.015625 0.984375
562.5 0 0.000000 0.984375
625.0 0 0.000000 0.984375
687.5 0 0.000000 0.984375
Max 690.0 1 0.015625 1.000000
0
64 1
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Product Characteristics( #FRmO BT —2D&EH )

BRPDIATI7EXOMERME (FLEEE) ONHREEZRES,

LAG TIME GEEHA D %D

1y SERE DT DIELR output (H#1{%)
YRATIT 5.29 572  ABERSH 5.29
D FBHE (FLEEF) 5.29 572  HBERSH 5.29
INITIAL CONCENTRATION OF LISTERIA(JRATYUZDHEEE)
srons  owioro [T
Starting Concentration of listeria on contaminated product T:
qza;uiv‘-lﬁ;’;;%r;%) P (R RS 46.69 1.67
TRT NSRBI fEEH
TOTAL NUMBER OF BACTERIA PRESENT (HIE D #2 %0
Concentration of bacteria on product(B ST DR EE)
I\ ; output
o B N DIELE (Log CFU/g)
Sausage 2.53994 0.5294 PoE= =P il 2.54
Proportion of this concentration that is lactic acid bacteria (FLERE = E D L 3)
B/ME BAfE SHOEE T
0.04 0.47 —EREEERN 0.26
Concentration of spoilage bacteria initially (FLEAE #IEIE =)
output output
(CFU/g) (Log CFU/g)
88.41 1.95
Maximum Listeria Population Density (YR T 7R AXE =)
B/ME B BoAfE AEOWE | O
Maximum concentration of N
listeria (5 3 ) 6.00 6.50 7.50 PERT 7% 6.58
— RS ANSEH (6585)
Serving Size (EBE)
Amount of small good consumed per eating occasion
&x/ME =AE =AE NIDIELE output(g)
Sausage 42.0 85.80 139.8 PERTH % 87.50
—HHEESAMSEE. Lunch(278,57.9) . Pate(40.1,56.4) . Sausage (63.4,108.2)
Prevelence of contaminated smallgoods at the plant (0 T ALIBEFD JH LK)
o B P DIELE output
Sausage 37 965 R—E5 % 0.03
INITIAL LISTERIA CONTAMINATION LEVEL SELECTION
X P Normalize P Cum P
Min 0.04 0.190 0.193 0.193 -1.40
x1 3 0.388429752 0.395 0.588 0.48
x2 4 0.107438017 0.109 0.697 0.60
x3 7 0.016528926 0.017 0.714 0.85
x4 9 0.066115702 0.067 0.781 0.95
x5 15 0.041322314 0.042 0.823 1.18
x6 23 0.049586777 0.050 0.873 1.36
x7 43 0.033057851 0.034 0.907 1.63
x8 93 0.024793388 0.025 0.932 1.97
x9 240 0.016528926 0.017 0.949 2.38
x10 460 0.016528926 0.017 0.965 2.66
x11 1100 0.033057851 0.034 0.999 3.04
Max 10,000 0.001 0.001 1.000 4.00
0.984 1.000

Using Australian production data (HDWA, 1997-2003)
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4) VRATUTFEHBETILADINTA—REDAN

B) THHEHLEET LD AAR~OEMAREMZHEET 5720, AAROERT —Z 2 IUE L
72 ET, MRS TOEREEEATETAEZEEL, XTA—FDANEITH, VAT IUT
DFIEMER « FBIEE 2 E LT,

D BARDYRT)7DOEET—42 DINE

() TEELIAT Ly Fr— b ORNPETOMEM AR EZRRET 2720, UAT YT O
B ERREOLI T — 7 2R - BB LT,

BARMIZix, RN Lk CEISEMRY | FLRA (57— X) KB LA, FRFICONT,
KR ECRGE A —T7 | A — D FEOWM N Z PR WET — 2 FL2WE LTz, WET —
S DR DIZDNTHHEMEOTRAZEE & LTE LT,

DENL GEMBMIES)

AN GEMBVINL R S) ([ZOW T, ERFUR L BRI LA —I OW 1215 T, Tom
Ross DE T /WEHICHLE IR /NT A—& Lo BT —4% OGN, pH, FLEAKER
B HASEREIR ) | TN OHBEENBRAET 5 £ TO TRORERRH - REREDOT — X |
VAT VT « ABEOT —4%, BBEEOT 2% AF LI,

(a) BREMT—%2

AKATEME., pH. FLESHEIEE . WAHERHEIE S ICOW T, o 7 VEEA L=l o RIE ST
—Z e NF LTz,
XF 2.2-23 ENAZBITAEENBET —4

B PErE AFT—4 7 —ADIRHL
‘ JEINEA ST AL, R DHIE 7 — & 40 o
JAS=Y A .
ANEE | 0 R m ) | GEMARE 2.9-24 lo5g) | PUET —F
B SEINEA ST AL, AR DHIE 7 — & 40 I
P Enn, ez v—v—v) | GEMIEE 2224 1089 [T
MR ORNE T — & 37 1
ENA Py § .
R (7 21, SHEIE 16) WEs—
) GEMIZNE 2.2-25 127 7)
FLARHE e L _ BRAE 5700, He/ME 2 7.200 |
e S RAF 6,000 WET—>
75 7 AL KSR 0. e
G D ATEIROSE | ki 0m2, oMt 065 | WET—
ERNERE | JENEA AL, AR OHIE 7 — & 40 I
=353 (BEnD R—ay vV—t—)| GEEIXE 2.2-24 1I277) |7
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P 2.2:24 fENDOKOTESE, pH, BUMRRIRICET 27— 4

tLE KaiEHE pH HEHERIR
SN= e Fra—h 0.92 6.1 ND
INEL AR 3 0.89 6.2 0.6
— AN N 0.92 6.2 6.9
VAV AV 0.90 6.0 ND
NEeET— ) 0.90 6.0 1.6
AN A 0.90 5.9 ND
oo —2A 0.93 5.9 3.6
ER—a 0.93 5.8 3.5
Ao (m—R) 0.94 5.7 8.0
KFNE>ET—/ 0.92 6.1 8.5
xRy e Renf3rx 0.91 6.0 4.0
INEUANRY 324 4 AL 0.89 6.0 5.0
INEL AR 324 » ARk 0.90 5.9 5.6
EoNba—2R 0.94 5.6 4.8
T T AN 0.91 5.9 3.6
T T AN 0.92 6.2 7.4
v a—Rr7—FR 0.90 6.1 ND
Tuya—hI— R AZ A F— | 0.89 5.9 ND
Trva— k18 » HBERK 0.89 59 ND
NEeET— ) 0.92 6.2 3.1
V7 M T I—— 0.92 5.4 6.4
T 7 ANDS 0.94 6.0 4.6
T I AIND 0.92 5.8 9.7
T T AN 0.92 6.0 6.6
N—z 0.88 5.7 5.1
F I AN 0.92 5.9 11.6
T 7 AN 0.84 5.9 ND
PR, 0.93 5.6 4.0
T T AIND 0.92 6.2 11.6
VT ETIV—tE— 0.87 6.4 6.6
V7 T IV—E—T 0.86 5.7 54
T 7 AINK 0.93 5.7 194
T I AN 0.94 5.8 2.2
T T AN 0.90 5.8 2.8
F I AN 0.90 5.4 2.4
T T AN 0.91 6.1 5.3
AT 0.91 5.9 ND
T 7 AINK 091 5.7 3.0
T 7 AN 0.93 5.6 4.6
T T AN 0.94 5.5 10.4

g - TR A AR DA SR « s L m L AT v —/1 ]
LR A BRI & Y B — & % pik
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X3 2.9-95 A NLOIFEEEHET — &

HEE % LB 1 g/g(ppm) | FLEEE%) 2B Na%
ABIT s s Frva—h (18 » ABR) 6,379.2 0.64 0.8
ANRA NEY A XY a (L 'R) 4,931.9 0.49 0.6
AZ)7 7L~/ (Prosciutto di Parma) 8,497.3 0.85 1.1
RS /NE LT T —/ (JAMON SERRANO) 13,947.9 1.39 1.7
AHZUT H$ & =x )L (Prosciutto di san Daniele) 8,777.4 0.88 1.1
S KF NELtET— 16,581.8 1.66 2.1
7T A xRy s Ko 3 X 17,690.7 1.77 22
RAA NEUANY 3 24 5 ARRR 14,985.7 1.50 1.9
AN NEUARY 3 24 ARK 19,847.8 1.98 25
AXVT Tuava— I —K (R7AR) 14,850.3 1.49 1.8
AXVT Tnya— k=K RAZDFF— | 17,613.0 1.76 22
A2V Taya— b 18 HREUK 17,093.1 1.71 2.1
ARA /NE L Z—/ (Jamon Serrano) 17,106.3 1.71 2.1
RAA T 7 AND (ATFAR) 11,913.1 1.19 1.5
RAg Sy AN (ZFA R) 14,541.6 1.45 1.8
ABIT Zra—h 15,100.7 1.51 1.9
AR L — 24N A 7,087.3 0.71 0.9
HA HEoNbo—A 6,006.7 0.60 0.7
HA HER_—a 3,743.3 0.37 0.5
AR EoNb(m—2R) 9,519.8 0.95 1.2
AR Eonbm—A 14,308.2 1.43 1.8
AR T 7 AN 5,662.2 0.57 0.7
AR T 7 AIND 4,188.8 0.42 0.5
AR T T AND (ATAR) 14,597.2 1.46 1.8
AR Ty T AN (RTAR) 12,225.2 1.22 1.5
AR T I ANL (AT A R) 6,092.8 0.61 0.8
AR N—ay (AT A R) 11,261.3 1.13 1.4
AR Ty T AN (RTAR) 11,563.9 1.16 1.4
HA BRARE (AT7A R) 13,815.5 1.38 1.7
AR T T AND (ATAR) 4,960.8 0.50 0.6
AR Ty T AN (RTAR) 14,063.5 1.41 1.7
HA T 7 AND (RTFAR) 14,024.2 1.40 1.7
AR Ty I AN (RTAA) 5,021.8 0.50 0.6
AR Ty T AN (RTAR) 11,324.9 1.13 1.4
AR T T AND (ATAR) 6,796.9 0.68 0.8
AR T T AND (ATAR) 10,162.7 1.02 1.3
AR Ty T AN (RTAR) 11,894.1 1.19 1.5

- TR INEL R P B it D LI B BB R |
— AL EE N AR AT SRR K0 BT — 2 & Yo
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b RET—4

JRIET — 2T DWW T, Wl A — B 025 | JisEBebE 2 & IZHE o OIR L - ik Re i % 12D
WTHFRIRHE N 2720 e, BRI LA OSE . RERE T RE LR T 4 CITRkzhTnd
EDZETHY, ZOREE ERIDZ L3R e Dz L Thotz, £72. IREFBIZHOWT
XA —H RS IRFEFRPEE S, 2 E b EICEENMTONL TS EDZ EThoTe,

X% 2.2:26 ENDIRT DRERET — 4

B NRER AF7—5 FRORR

T35—/Nie B, T 6/NGEE T 34 H j}fq§%ﬁ 8

BE | s N L B M
IE-REE | SR PCRES R
S (HED | A 24 15 M
R (s | R 24 W5 ST

(%) RIRNAFEM (H22 09) L7z 65 kA LD RNTEXEH 6,000 A3 57 >4 — b (HZEE 3,863 A) T, F
T BIED 5km N & DEIED 65% Tdh o7, FIT 28O FB TREBLS &% 272 ND3H 88%,

(http://www.pref.nagano.lg.jp/syoukou/business/hiroba/kaimono/chapterd.pdf) . Z Dkl b H Y, —KIIZE X T, e
FCORERIT 1 BERLARIETIZ ARV L E D,

XF 2.2-27 ENLTEBT HRERHE T —X

X RE AFT—4 T—H DR
TH—/E | AR, 4°C HMZEER (F—% - R L)
/INIE AR 4°C HMZEER (F—4% - R L)
NE-FRE | RAR G BRETIRE HMZEER (57 =20 bHEE)
e (PHERD | R, 10C HMEER (F—4% - Rl L)
ZhE (BREMR) | R, 10C HMEER (F—4% - Rl L)
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(c) ZDHT—%

TIROAENLZAL T ATV T Z2RmE LT — 2 3H 008 . 2 TCORLTI AT T
Itz 2o,

B 2.2-28 DTS HEE - WIEEE - W ET — X

P EYT AFTF—5 F—SDIRY
FEMABRBIL(E~ | RSOMET—% 374 (F R
PP E | e —— PE 21, SHEE 16) (4TRat)
B 79I ANDAKDE e .
0.95 Kiifi (m—2=)
N5 BRHIIRA 0.04CFU/g LLF WE T — &
FlmOMET — 5 37 fF
e e | PPREARECES D o

L, N—za ) - B
GERMIZKZE 2.2-29 1277F)

HEMFEERL (T -4

WL f AR EEVATA Al : 30g/ A

- B HEE)
BT 1

N e KAE 12.6864g/1 A B H, (5 A
I/ M 204g/1 A 5 HER)

R AR AE - 254g/1 A
I/ IMiE 7.9¢ B
: B HMEER (T —

oD (%) Al 33g L)

KA 82.6g

GX) —ARAR TN AT 192009/ 1 /5y 7 Tlo B, —HEHERS T2 0 TR ABE 242 (RESH H2D) & OHWER DS,
—EICFIET 1INy 7 2 &Y 5 LAGE LT, GH5. B POS AL 20 RidhD 1 /3y 7 O HE ) ITH) 719g
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[X|F% 2.2-29 A OHFERE I

EEE No. | ZLEAE#(CFU/g)

=R 1 1.7x107
2 <300
3 2.7x10°
4 1.4x10°
5 3.4x10?
6 <300
7 <300
8 6.0x10°
9 <300
10 <300
11 <300
12 <300
13 <300
14 3.4x10°
15 <300
16 4.0x10°
17 <300
18 1.3x104
19 <300
20 <300
21 <300

S EE 22 <300
23 <300
24 <300
25 <300
26 <300
27 9.8x10°
28 1.0x10°
29 7.8x10°
30 <300
31 5.5x10*
32 4.0x10
33 8.6x107
34 9.3x10*

B - TR INEL R R il OB E sk B R
— AL AR N RS JERT K0 BT — & 24k
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QH"EE (F—X)

FLELL & LT, FERETF—F ANE LT, F—XI2HOWTIT, BEIC K VB FEN R D
MG, FICEBEEOREIRE, REREIC OV TERIEZ T o 72, 7B, EEDT)
F 2 T NF— R EANIRELZ AN TEY ity S 7 %IONMBE 245
DLHLEDOZ LG, VAT UTOU R FIEFIENEEZDNDEDZ ETHoT,
T, EIZMATF—XICETHEET —X 2N\,

Flo, TTF 2T NTF—AO— ARSI TOEBY THH, 205 BRIV AT U T O
UZITNENDIE, Tr v a2l AT, AIEEA T EHEZALTDOLDOTHY ., &bV
AT IM@ENDIX, VA v 2B T THLINMBENDINEDZ L THoTZ,

(ZlyvaZA7) —BRICARESERNT — XD/

(ABEHAT) ROPEAPOTEDLDNLTNDLIXLPNF—X
(=—=TNZ A7) HFELTHOL BT S DD
(EHFA ) FErOTRsSEF—X

(U v al A7) F— RO & FARSCHTEE THRN RN ORI SED 2 &
AT BN TZTF—X

> (BEIN—F&N—RFRZAT) —KIZNEN - KD IenZ2 A4 T DF — A TRk

YV V V V V

fFa BRIC/EO b o
X 2.2-30 F—RAD4¥E
okl FLofEss BRDEE 2 E DRTYTIRY
Tlyia A9, KAEL, ERL e L P U ] {158
Loy MEEE | (FBREERE. S 6121 7 H
DNIZE~Y) S 6 0N
FEAY)
R BFL, KR, SERL | R AR Ly MG =
Ehvi= BFL, KL, SERL | R AR LAy MG ea
HHE BFL, KL, SERL | TR Loy MR ok
I N—FR  [4E KRR ERL | NERER Loy MEEE &
(NEBRART 5 72 0)
N— R R, KARRL, SERL | NERRAAR LUy MR {158
(NEBRARLT D 72 0)
=T IIEEEN F AR e Ve ] {158
PNEB AL (et 2 72 8)
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(a) RBT—%

F—AOjiE TRIL, F—AORHEICL Y RE<E D, EIN—F, "= XA TDF
— RNIEARRIMECIEIZN DN, V7 A TF—ADHFN T ThH 5,
el sl e Y 7 R Z A T T RI RBEEAMEDN TN D2 EOFHIZ LY 22 S
D EMBON, Bl TREEEND VT N HA T F =T, FNET— X LRI ELE
W= 8y 0 FTHRICINBULEZ L T2 3570 iECEIINS Z b H D E L,
Uy v a AT T RIHEARNT LR TEIIND EDZ ETHo T,
VT NEATTF—=ADGA,
AREDLDD | MEOHEITE@EIZ 1 7 ADD 3 r AREN D EDZ L Tholz,
B, F—AOEETOREIL, BB XZ 4CHIRIZRIEZNTWDEDZ L THhoT,

X3 2.2-31 F— RZF1TF B LSRR

ZEE CIEIIN D HEA L. TEMNOHEEE B DI 1 »

X RE MR AFT—4 T—ANDRHL
T
Vo g7 |RRREE - e
T3 Sl (EARRNITBE D D> T bITH E VI | HMHFE A
. R Z BT Sh D)
Tx v aF—X |1 0AFE (T vy o Z A TR L) | MR ER
1 22HE#% CRERBEILTF — X DBA 13 280) HZE R
DLy . \‘] . - >
A e F 100 iﬁﬂuﬁ : 7\\) F—X o o
(FHEHILTF—AEEOTHENOREINDIHK | HAXER
FEWIRR, AR Tl S s R 40 BH)
. . 1 2B CRERBEILTF — X DOBEA 1T 250) HAZEER
T3—/hoe —— T ——
s 60 HRil#% : Gy —7 K)vF =
90 Hfj#g : SIS —SEH T,
FHEF—X L mmr A L
(FHEHLTF—AEEOTHENOREINDIHK | HAXER
FEHAR, MMECEE SN D, BTy R
T UT8A0%, 120~150 B (#k 60 H) 1272
2HELH D, )
/NG RE
FE g e
(BREAT - | EIH~1 2 A §its HHZEE R
e A e
BHES)
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X3 2.2-32 F— R2F T ARG

SR E AFT—4 T—RDIEH
T VT NBEATF— A 2~4C HZE R
TH—/hiE | VT NEA TTF— R 4~7C HFER
/e VT NBA T T A 7~10C HRFER
INFEE |V T NEA T TF— X% BR b I HRFER
ZhE (BAEHAD)
FZhE (BAET%)

(b) Z0fT—%

UZF U 7HEEITZ. vy NEMTREZ L TWANR, IZIERBE DL ThoT-, B8l
ZATHHIORMESTY A7) T AR EN S = ti%éﬁ DA, MEEEITE b
W SR B LD L ThHhoTz,

K5 2.2-33 F—RTBITLHHEE - WA

NERE M AFT—4 T—ADIRHL
URATUTHEE | V7 A TF—Re 13 A ERRBT HREE
20~100g/1 [A]
(3"%7\“0)/?}( e
W VT RNEA T R OB | EMFEER
@Tﬂgﬁo_
Hd D)

QKEMI S

IKEEI LA DWW T, JRiBT — Z IOV TERINE U=, AKEMNTROBE., Edo
BEIZACHIZEDZ EThHoTm, HRFROARAE—7 P —TF 72 B, M I L7 REE TR
B X —FTEIIN B EE ¥ —TCHEE SN ECESICEEE SN Z b2 0NED D
kf&)oﬁ_o
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X3 2.2-34 KFEMN T T DB R E
ﬂ'%ﬁnn l$7_7 7_'_'3‘0)*&%
o ;2;”_%/ SO, BRSNS bObbD | HHELE
H=h~, PEIFEZ 4°C HRFER
AE—T P —F . .
s P 4°C HZEE R
B=h~=, "EIFZ 4°C B ZE A
INFE—FRE
ZFhE (BHERD)
FhE (PHE%)
X2 2.2-35 KPEN T 50235 1) 5 RS IR
HNRE M AFT—4 T—ADIEHL
LH—/N5E
A I%ﬁ)%gﬁﬁﬁmiiﬁ?ﬁ@iii%
/NG kT I, EEE TR L T D T~14 | HMFER
A Ali#% TR e
INTEFRE
FhE (BAEAE)
st (HEE) | maEs. pep RFEFEDDIE SN OHRIER | HMEER (B

WD 20 A AR

IR IR)

CE
FRELLT, VIX,. Iy K 70—V FOREERZEIZOWNTIL, THEND/NEE
TORTRETH 10CIZREI-NTNWLEEDZ L ThoT,
X 2.2-36 HRICBITAHRERET —%
HNERE AFT—4 FT—ENDIEH
T—/NaE Va4 10°C HMZFER
INFE A s 10°C HEMFER
INTEFE

e (BAEAD)

ZhE (PAE%)
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2) RETILOEHLE TOEA RS DR T

1) TINELZHADERT X 2BE 2. EAFHENS OO RIZEENTWD
N ETF—RNZHONWT, FeDETOm H rTReME 2 MEt L7z,
D&EINL

Tom Ross DET /LTI, BRNMLAEZFTMONIRE LTND I &b, AENAIZONT
HbARET IV EFEHAREE ZEX bND, £ 2T, Tom Ross DET /L ZX—R|Z, i HATRENE
ZRRET LT,

(a) ETILOEATEEN

FEANDIZOWTIEE L= A7 U 7R, SLERE ST — # 1%, M2 A L CHIE L7
fERTH D72, Tom Ross D@/NEEBED T — X IZFY T 5, £ 2 T AENLITON T,
Tom Ross DET /W%, /INELIEEZFHMIIN SR ETHET MEBIETHZ L L LT,

XZz 2.2-37 NI DOEF AR (XTomRoss DET )V E—EMEIE L THIH)

DHEE ﬂﬁﬁ%;

—] T
: ®Reta|| (¥E) ) BIEOER
— [ &zEoEE
@Retail - Consumer(ll\yc=>,ﬁ§%) )

®Consumer (Pkg unopen)(REXRFHEE) |

@Consumer (Pkg open) (RERHEE) ]

| /
YRTY T RERROHE )
[ URTU7OREREE |

(b) ANTBHINSA—Z DR - &RE
HARDFEIET — X ZHNT, K/3T A= OWERSAADY IO ZHat LT,
(7K TE]
MR 40 ®E DT —H & 547 4 v b LTEFER. KD X 912 0.84-0.89 N —4K T, 0.90 28

H%< 091 THOULEAD LT, 0.92-0.94 T—EEERDTEOD L e oT-, TNEESE %,
0.84-0.89. 0.90-0.94 OB/ Am & LT,
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X2 2.2-38 KPTEEDT —H 54 L 7 4 v O XWFERSATOBRE
WAEEREICHESS 74y FO LW
TSR3 H DR E

F— K D4R

MM arisk - Hih:ca

S % [ out put
086553

90

12 Bl oen
10 Bk 10,3400
. a Fi 0.5100
1o —— BERE 00208
I : B ©
F amm 4
LLEL T
2
a
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