| aERERRELEARITEEATHTS
R ST R R 552 15

oo

T ~

.....

BRass:

1, i

"REEES ERALYIIEE
R

SLBA: 33 &

#iL A R LA F IR So R EARBAT ST
RLEBATHRRZE SRR ERXEREFERRE (M)



1 i
-
£ §

990




=FER



X[E
18.23%

Hit
43.06% i [EF
14.02%

Bf
13.34%

MFEVHERIES
2240 ) LB 75 8- BRIBT B 4T B 5
EE&A-IPIRE;
ER&A-DIIRE;
FAAH AP RE;
ERETm-PTIRE

11.35%

El1.1 2016 F A FEBRHBEGRHE AL E1l2 ERR|RRZENEITEPOEBBHEAEFEARMELTGEEE

Guznazsamsers

boe Comtn P Sty R hmesarnt

Dynal-nic of Salmonella during preparation and modeling

Raw
mets‘

’g PR EIBR R ? )52

S I
Cutting raw meats

1 1 ¥
| 1 )
] L e
bands) T et
l 1 fra 1
1 -4
VT et -
d ol
hﬂ-ﬂd4 €=-qT=-=-==ri- uce
l 1 ,‘B% g
! x %
- ¥ R
Washing hands hands) T 0Tt p T faucet |
o~ [N : |
l oo~ 11 11
LV v

) E14 BEPABRAZRRE =TI
E1.3 ERARRREMEITE O

FELADITRBRR ISR






B 2 X BR

KRHE-BEIT
fhiRBUHESR
(WHO)

————

N\

Pterm
o \/
oy P
proc
_____ \\/
: —Pdisjc ﬂ
N //
P
_____ \\’
1ERI5
HERENX

BIR1
Mo

=R
EWS5mI

2R3
FESE

- -o

——————

- -o

——————

- - o

S

- - o

S__—-

1 & HF 28 E



INPUTS OUTPUTS

'. W%%ﬂ;dﬁ%ﬁ&'ﬁ Po; Co Farm to slaughter house P, Cy

- -
@ m T, t;n  Wetting-hanging-bleeding  P2; C;
e HtE] -
o— — 3 < T; 5 Nieg Scalding P,; C,
o SRFMTHIKE -
o FitiEeH TGP0 Defeathering-evisceration  P,; C,
-
® .. Tt I\Ired ; I:)cro Carcass chiIIing P5; C5
\ A ~ I IJ A -
-

¢ FEIEE TEK/RTHMER

T; 6 Neeo/ B Storage in slaughter house  P,; C,

& ;ﬁ%ﬁﬁgmﬁﬁ%*ﬁﬁ T 6 Nreg 5 Perg Distribution Pg; Cg
& E‘Zyiﬁ%ﬁ#ﬁ/ﬁﬁ T; t; Noo/ 0 Retail Py; Cq
e %Eﬁﬁﬁ*ﬁﬁ#ﬂﬁﬂmm*&% T; 6, Npeg/ 1 Transport to home P10 Cio

P(ill) = prob xcont x (dose [] response) .
(il)=p P T3 6 Npeg; d-13 S Consumption P, Cyy



> FREEE-LIEKR/RTUIRE (9%%) A6

1. $EFh 2. FEIRE T 3. &
Stanlc_ay B\_(C12, Indiana HZC10, "EE: 28€ 130rpm; 1min 4. !gjﬁi%ﬁ
Typhimurium YXC1, Thompson HKERE: 10-38 € !

LWC10, Kentucky CBC2

: : Gompertz

. RMSE. R ZHBHET g Huang

R BT ' : &  Buchanan

(Accuracy factor, A;) Barﬁnyi S

: : Arrhenius BN

: WEERET ey B .

. (Bias factor, B) i Ratkowsky P75 . y
: : Huang¥E 548 |

| EREERSE. AIC

8. IRBULIIE
OriginLab 8.0 Pro 7. ﬁﬁﬁﬁ/ﬁﬁ*ﬂé

Combase OriginLab 8.0 Pro/ @risk

6. T 5. EEFE, 37T



> VISR

Description Variable Language Value Unit Source
1.Farm to Slaughter house
Input Prevalence in fraction contaminated P1(in)=Lognorm(0.05,0.04) 0.072 percent SCAU
Input Contamination level in fraction contaminated C1(in)=Pert(3,3.5,4) 3.50 log CFU/g literature
Output Prevalence P1(out)=P1(in) 0.072 percent calculated
Output Initial level C1(out)=(C1(in)) 3.50 log CFU/g calculated
2.Wetting-hanging-bleeding
Input Prevalence P2(in)=P1(out) 0.072 percent calculated
Input Bacterial level C2(in)=C1(out) 3.50 log CFU/g calculated
Input Temp T2=Normal (22,7) 26.87 °C investigation
Input Time t2=Pert (0.33,0.67,1) 0.57 h investigation

— * * _

Input Bacterial growth 32223050((3—/@ 21;3.(%?2)+;);F3).{15))]’\ (49.767) P2 1.13E-22 log CFU/g this study
Output Prevalence after P2(out)=P2(in) 0.072 percent calculated
Output Bacterial level after C2(out)=C2(in)+D 3.50 log CFU/g calculated
3.Scalding
Input Prevalence P3(in)=P2(out) 0.072 percent calculated
Input Bacterial level C3(in)=C2(out) 3.50 log CFU/g calculated
Input Temp T3=Pert(50,60,70) 61.53 °C investigation
Input Time t3=Normal (1.2,0.17) 1.11 min investigation
Input Bacterial reduction in scalding at 50 and 60 C N"eg=Lognorm(0.10,0.045,RiskShift(0.13)) 0.26 log CFU/g calculated
Input Bacterial reduction in scalding at 70 °C Nreg=[(-1.46+0.03T3)"2]*t3"[(2.49-0.018T3)"2] 0.18 log CFU/g this study
Output Prevalence after P3(out)=P3(in) 0.07 percent calculated
Output Bacterial level after C3(out)=IF(T3< 60,C3(in)- N" e C3(in)-Nyeq) 3.24 log CFU/g calculated
4.Defeathering-evisceration
Input Prevalence P4(in)=P3(out) 0.07 percent calculated
Input Bacterial level C4(in)=C3(out) 3.24 log CFU/g calculated
Input Prevalence in cross-contamination in Evisceration P(Eviisceration)=Triang(-0.25,0,0.15) 0.08 percent calculated
Output Prevalence after P4(out)=P4(in)+P(Eviisceration) 0.15 percent calculated
Output Bacterial level after C4(out)=C4(in) 3.24 log CFU/g calculated
5.Carcass chilling
Input Prevalence P5(in)=P4(out) 0.15 percent calculated
Input Bacterial level C5(in)=C4(out) 3.24 log CFU/g calculated
Input Initial level (Transform unit) C,.=C5(in)*22/30 2.38 log CFU/ml  investigation
Input Log reduction D=Normal (0.2,0.05) 0.21 log CFU/g this study
Output Prevalence in cross-contamination in carcass chilling P5(out)=-24.8+15.5*C, +0.74*P5(in) 0.23 percent calculated
Output Bacterial level C5(out)=C4(out)-D 3.03 log CFU/g calculated
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Description Variable Language Value Unit Souce
11.Consumption
Input Prevalence in home P11(in)=P10(out) 0.26 percent  calculated
Input Bacterial level in home C11(in)=C10(out) 2.05 log CFU/g calculated
Input Prevalence in cross-contamination P(CC)=0.1 0.1 percent literature
Input Prevalence after cross-contamination ~ P11(out)==P11(in)+P(CC) 0.36 percent  calculated
Input cooking time t11=pert (20,30,40) 31.98 min investigation
Input Bacterial reduction after cooking Nreq11=2.02t11-44.095 20.50 log CFU/g calculated
Input Serving size S=27.39 28.16 g literature
Input non-log level after disinfection step C11(out)=10"N(C11(in)-Nreg11) 1.12E-05 CFU/g calculated
Input Dose-response alpha A=0.175 0.175 no-unit  gmrawiki
Input Dose-response N50 B=1110000 1.11E+06  no-unit  gmrawiki
Output  P(response) P=1-POWER(1+(S*C11(out)*(POWER(2,1/A)-1)/B),-A)  2.55E-09 percent  calculated
Output  Probability of illness P(illness)=P(response)*P11(out) 9.31E-10 percent  calculated
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K& (2-8 °C) HBE(10-38 °C)

Primary model: Modified Gompertz model
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Secondary model: Arrhenius Model

., =0.002* (T +273.15)*exp - [(2424.9)/ (8.134(T + 273.15))] ™
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Scalding (50-70 °C) Chlorine water washing (20-100 ppm)

Distributions for bacterial survival at 50 and 60 °C
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Cross contamination model in chilling
Cross contamination in evisceration Y =—24.8+15.5X, +0.74X, +0.098X, —0.003X 2

- 020 Where, Y is the predicted response (post-chill prevalence); inoculum level, pre-chill
Fo. prevalence, chlorine concentration were denoted as X,, X,, X, respectively.

RiskLogistic(0.028, 0.056) a b C
Response surface plots describing the effect of inoculum level and pre-
chill prevalence (a); inoculum level and chlorine concentration (b); and
pre-chill prevalence and chlorine concentration (c) on post-chill
prevalence of Salmonella in chicken.
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value x 106

Probability of illness

-1.0

0.... O...
2.5 : 2.5 Minimum 0.00000
Average 1.01E-007
Maximum 2.94E-006
Standard deviation 1.56E-007
The average and maximum number of
" o " o " = Salmonellosis cases per 10,000,000
S = S — — e\

Values in millions

consumer is 1 and 29, respectively.



Simulated results vs Sampling results
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Bacterial Prevalence after Evisceration Bacterial Prevalence after Disinfection

Prevalence of Salmonella isolated from a slaughterhouse

First ~Second Third Fourth Fifth Sixth  Seventh
Quarter Quarter Quarter Quarter Quarter Quarter Quarter pre(%)

Pre(%o)
Evisceration Carcass 15 0 3.3 3.3 10 13.3 8.3 7.6

Sample Sample
Source Type

Disinfection Carcass 1.7 5 8.3 3.4 11.7 1.7 5 5.3




Simulated results vs Sampling results

Prevalence of Salmonella isolated from different supermarkets

Sample source Sample type Positive rate (%) 45
Jingdong Mall chicken 30 (18/60) ‘3‘:(5):
Su-Ning chicken 18.8 (3/16) g:g:
Wal-Mart chicken 27.3 (3/11) f:g:
Lotus chicken 56 (14/25) (1):2:
Vanguard chicken 32 (8/25) 0.0

0.0



Sensitive Analysis——Critical control points

Cross-contamination in Evisceration 1
Total chlorine in crosscontamination in disinfection{ K&
Contamination level in fraction contaminated 1

Initial Prevalence { 0.13

Log reduction in scalding 1 -0.09.
Log reduction after washing with chilling water - -o.oe.
Time, wetting-hanging-bleeding - 0.01
Temp, wetting-hanging-bleeding - -0.01
© <. N S N <. ©

Coefficient values

Sensitive analysis of bacterial prevalence in the end of slaughterhouse



Sensitive Analysis——Critical control points

Transport temperature -

Log reduction after washing with sodium hypochlorite 1
Temp, transport to market -

Contamination level in fraction contaminated 1

Log reduction in storage at factory {

Log reduction after washing with chilling water -
Cross-contamination possibility in distribution -
Time, transport to home {

Cross-contamination in Evisceration -

Total chlorine in crosscontamination in disinfection 1
Log reduction in scalding 1

Log reduction in transport to market 1

Log reduction in transport to home 1

Time, wetting-hanging-bleeding -

Temp, wetting-hanging-bleeding -

Scalding time -

Sensitive analysis of probability of illness

0.53

" <« m a4 u o - < mn

S ¢ 9 9 ¢ o I s o
Coefficient values

0.6 -
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