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Designing Food Safety Controls

1. Reducing microbiological hazards
2. Increasing controls and standards
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Designing Food Safety Controls

1. Need a real Target - not zero
2. Need Flexibility in how to achieve it
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Content

Look at Codex risk management metrics

Examine the ICMSF equation to calculate

Discuss Appropriate Level of Protection

Show how to calculate ALOP (Campylobacter/Chicken)
Discuss Food Safety Objective

Go through deterministic calculation of FSO

Discuss Performance Objective

Cover how to calculate PO deterministically

Examine how to set a microbiological criterion to meet
the PO

10. Concluding remarks

WO NOUAWNRE

© FSAI

2

RRIR R

OAO—FTYIREELDYRIEEA M) IR
ICMSFOEHE

ALOP (ABHAELDOBEEE) 2D\ T
BADAEQNT Z—FEIZTDONTHOALOPOFE
FSO (EBBETL£BEE) 12D T

FSO XD DREMIIGTEIZDULNT

PO GERKBEE) 2D\ T

PO SRENT-ODREHRMETE S %

. POIZHEET HWMEYRE (MC) OEREHE

10. #&&m

WoONOULAWNE

© FSAI




Codex: Microbiological Risk Management
- Annex II 2007

Product criterion (PdC)
Chemical and physical characteristics of a food
Process criterion (PcC)
Specific treatment for safety (e.g. 70°C 2 min)
Microbiological criterion (MC)
Acceptability of a ‘lot” of food
Food Safety Objective (FSO)

maximum frequency and/or concentration of a pathogen in a food at the
time of consumption that provides or contributes to the ALOP (e.g.
<100cfu/g L.monocytogenes at the end of shelf life )

Performance Objective (PO)

maximum frequency and/or concentration of a microbiological hazard in a
food at that point in the food chain (e.g. Absence of L.m in 25g at end
production)

Performance Criterion (PC)

outcome that should be achieved by a control measure or a series or a
combination of control measures (e.g. 6-log reduction)
Principles and guidelines for the conduct of microbiological risk management (MRM) CAC/GL 63-2007

© FSAI
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(1 : 6—log M)

Principles and guidelines for the conduct of microbiological risk management (MRM) CAC/GL 63-2007 %




ICMSF EQUATION
H, +XI- XR< FSO

FSO = food safety objective
H, = initial level of the hazard

>1 = total increase in hazard, through growth
or contamination

>R = total death (reduction of hazard)

© FSAI
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ICMSF : Approach to link Risk
Management metrics

Fig. 1

Food Production Chain

>
PC H,-ZR +ZI PO, Resulting level from previous
step becomes initial level at
1 next step

H,- TR + 31 < PO;

o H, = initial level of the hazard
o ZI = total increase in hazard,through

growth or contamination _

o ZR = total death (reduction of hazard;
negative number) H,-ZR +3I <FSO

Adapted from Dr Martin Cole: President ICMSF
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Adapted from Dr Martin Cole: President ICMSF
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European MC’s: implicit PO=FSO =
ALOP

COMMISSION REGULATION (EC) No 20732005
of 15 Movember 2005
on microbiological criteria for foodsnffs

] Micro-orpanisms|their Sampling-plan ('} Limits (*) Analytical reference . - )
Food category toxins, metabolites . . - | » method (7 Stage where the criterion applies
19, Meat products made from poultry meat Salmonella 5 0 From 1.1.2006 EN[ISO 6579 Products placed on the market
intended to be eaten cooked Absence in 10 ¢ during their shelf-life
From L1.2010
Absence in 25 g
1.10. Gelatine and collagen Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market
during their shelf-life
111, Cheeses, butter and cream made from raw | Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market
milk or milk that has undergone a lower during their shelf-life
heat treatment than pasteurisation (1)

© FSAI

3—Av/N\OMCTII: BEAKWPO=FSO =
ALOP

COMMISSION REGULATION (EC) No X073/2005
of 15 Movember 2005
on microbiological criteria for foodsnffs

] Micro-orpanisms|their Sampling-plan ('} Limits (*) Analytical reference . - )
Food category toxins, metabolites . . - | » method (7 Stage where the criterion applies
19. Meat products made from poultry meat Salmonella 5 0 From 1.1.2006 EN[ISO 6579 Products placed on the market
intended to be eaten cooked Absence in 10 g during their shelf-life
From L1.2010
Absence in 25 g
1.10. Gelatine and collagen Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market
during their shelf-life
111, Cheeses, butter and cream made from raw | Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market
milk or milk that has undergone a lower during their shelf-life
heat treatment than pasteurisation (1)
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Appropriate Level of Protection
(ALOP): The Target

'-;."}) WoRlD Trape  Sanitary and Phyto-Sanitary
i _/ ORGANIZATION Agreement (SPS) Annex A:

—
Definitions No. 5:

“Appropriate level of sanitary or phytosanitary
protection — The level of protection deemed appropriate by
the Member establishing a sanitary or phytosanitary measure
to protect human, animal or plant life or health within its

territory.”
NOTE: Many Members otherwise refer to this concept as the “acceptable level of risk”.

https://www.wto.org/english/tratop _e/sps_e/spsagr_e.htm
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https://www.wto.org/english/tratop _e/sps_e/spsagr_e.htm
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Problems with WTO ALOP

« Expression : Qualitative or Quantitative (SPS
Agreement)

 Qualitative examples exist but are vague

* e.g. “"A high level of protection of human life
and health should be assured in the pursuit of

Community policies.” EU General principles of food
law 178/2002

« Quantitative examples are rare if they exist
at all

http://www.fao.org/docrep/009/y6396¢/y6396e05.htm

© FSAI

WTO ALOP ORER

- R EHMHAEEN, (SPS HE)
« EMHMLGHIIHEI, RABINEARE L’CL‘%
o 5l ; " ANDEBRMELTEDEEDFRE(X. HREH
%@E&%LJ:O’CﬁI}E’cW’U‘dJT*L(i?‘&b?‘&L\

" EU B850 —#EE 178/2002

. %H’J FHlE, RICHOT-ELTEWHTH S,

http://www.fao.org/docrep/009/y6396e/y6396€05.htm
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Quantifying a Microbiological ALOP

“"A common factor in all documents [Kiel MRM 2000, 2002]
is that the ALOP is preferably expressed as the
(allowable) incidence of illness in a certain exposure
scenario (per 100,000 population per year, per 10,000
servings, etc.).”

“the ALOP would be specified as the maximum incidence of
illness or infection in a population that is considered
tolerable under the current conditions”

Available online at www.sciencedirect.com

B LICICI INTERNATIONAL JOURNAL OF
Food Microbiology

[
ELSEVIER Intemational Journal of Food Microbiology 93 (2004) 11-29

Current conditions e.g.:
o » Food safety controls
Fine-tuning Food Safety Objectives and risk assessment e Population Varlablllty
Arie H. Havelaar™*, Maarten J. Nauta®, Jaap T. Jansen® ° F 00 d C Onsumptl on pattems

© FSAI

* Microbiological Laboratory for Health Protection, National Institute for Public Health and the Environment, P). Box I,
37200 BA Bilthoven, The Netherlands
¥ Faod and Non-Food Awthority, Inspectorate for Health Protection, PO Box 16108, 2500 BC s-Gravenhage, The Netherlands

Received 14 May 2003; received in revised form 22 August 2003; accepted 17 September 2003

MEY=FER ALOP 2E&1ET 5

“2&H¥[Kiel MRM 2000, 2002]Ic#@ L T, ALOPIF. —EDE
BLFUF BN THETRERERCRT CENZELLELT
N B FR0BABEY. HEIVE 1 HRBEYE)

“ALOPIE. £HIC#H1H2REE - FBRITOVNTOBRKTTERE
PREMEEEE LTHET 5 EAZELLY

Available online at www.sciencedirect.com EE:H{ t [i{ﬁ“ i [ﬁ .
INTERMATIONAL JOURNAL OF
it roos o+ AERETY O— )L
Intemational Joumnal of Food Microbiology 93 (2004) 11-29 “W_cmm . % 0) aak EJJ

BB/ —2

Fine-tuning Food Safety Objectives and risk assessment

Arie H. Havelaar™*, Maarten J. Nauta®, Jaap T. Jansen”

* Microbiological Laboratory for Health Protection, National Institute for Public Health and the Environment, P, Box I,
37200 BA Biltheven, The Netherlands
* Food and Non-Food Autharity, Inspectorate for Health Protection, PO Box 16108, 2500 BC s-Gravenhage, The Netheriands

Received 14 May 2003; received in revised form 22 August 2003; accepted 17 September 2003
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Quantifying an Microbiological ALOP:

Example

Finnish Salmonella Control Programme objective
“to maintain the favourable Salmonella situation in
Finland”

Researcher’s Interpretation:
“to maintain the number of domestically acquired
human Salmonella cases at the level existing when the
control program was started in 1995”

Quantified ALOP:
“domestic Finnish ALOP de facto for Salmonella could

therefore be expressed at the population level as an
incidence of 20/100,000 in 1995”

,*E.“{‘-ﬁ International Joumal of Food Microbiclogy &
L4 “_‘s"’a Vel 118, lssue 1, 15 August 2007,

ugust 2007. Pages 35-51

Studying the effects of POs and MCs on the Salmonella ALOP
with a quantitative risk assessment model for beef production

+ Show mom
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T4V RODYILERSRERFNTOT S LOEY
;7/>5yﬁmﬁw%$5m#ﬁé\Efau#ﬁtﬁﬁié
=4

MEEIZ & DERA:

“EIRADE FHILEFR SEZEDRIEHNZ, Bl 700 S L54
Fol1995FRFEDLANIICHIFT B4

EEt T/ 7/=ALOP:
“HILVERSREREED T4 052 FERNDREERHKIE., LA -
T. 1995&F(ZIFAOBHTIORAAHI=Y20HEXRT S

ENTED”
,*E.“{‘-ﬁ International Joumal of Food Microbiclogy &
- “_‘s"’a Vlurme 118, lssue 1, 15 August 2007, Pages 35-51

Studying the effects of POs and MCs on the Salmonella ALOP
with a quantitative risk assessment model for beef production

+ Show mom
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Example Quantified ALOP for llustration purpose only
Campylobacter in Chicken meat

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 17, No. 1, January
2011

Foodborne lliness Acquired in the
United States—Major Pathogens

Elaine Scallan,' Robert M. Hoekstra, Frederick J. Angulo, Robert V. Tauxe, Marc-Alain Widdowson,
Sharon L. Roy, Jeffery L. Jones, and Patricia M. Griffin

845,024 domestic foodborne cases campylobacteriosis
USA population 299 million (rate = 2826 cases / million popula@on)

g m,e ?
() (2
SCIENTIFIC OPINION %&% 6 ﬁo‘;sb&“
-

o . : . IQQ,OV PO qos VL net

Scientific Opinion on Quantification of the risk posed by broile at &@? && oi\)
human campylobacteriosis in the EU' ) o “QOQ ?60“
EFSA Panel on Biological Hazards (BIOHAZ)>* ﬂ‘“‘ g,o“s“ﬂ ﬂe‘l"

European Food Safety Authority (EFSA), Parma, Italy

“Handling, preparation and consumption of broiler meat may
account for 20% to 30% of human cases of campylobacteriosis” %\\

© FSAI
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TEERALOP®DEH

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 17, No. 1, January
2011

Foodborne lliness Acquired in the
United States—Major Pathogens

Elaine Scallan,' Robert M. Hoekstra, Frederick J. Angulo, Robert V. Tauxe, Marc-Alain Widdowson,
Sharon L. Roy, Jeffery L. Jones, and Patricia M. Griffin

KENOREHFED 5 H845,0241F13 7 ¥ r 37 X — K YLE
KEANDIL, 2B9T9H I AGEAER =2826 1/ AH Eﬁ)&ﬁ

&'X 0 ’&*
SCIENTIFIC OPINION $b@ f“v
Scientific Opinion on Quantification of the risk posed by hrolltmal qv Y) @ ‘b'ﬁ ﬁ%
human campylobacteriosis in the EU' @® ﬁ’ @

EFSA Panel on Biological Hazards (BIOHAZ)>* / #

European Food Safety Authority (EFSA), Parma, Italy

“LROBHLEBANY X —RITED 2 0% H 5 3 0%, TaA T — B
WO v, B T CEERNRERTH A 5
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Food Safety Objective
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Relating FSO to ALOP

ALQOP = illnesses per million per year = servings per million
per year * probability of illness per serving = servings per
million per year *probability of illness for one cell * dose
=S *1E6*r* D

Where:

S = number of servings of chicken consumed per person per year

r = the probability of illness following ingestion of one Campylobacter cell

D = the dose (number of Campylobacter cells) consumed on an eating occasion =
concentration * mass )

Available online at www.sciencedirect.com

sciENCE @omlc‘re FOOD
CONTROL

Food Control 16 (2005) 817-823

www.clsevier.comflocateffoodeont

Practical considerations on food safety objectives

Marcel Zwietering
Lab v of Food Microbiology, Wageni Unicersity, P.0. Box 8120, 67000 EV Wageningen, The Netherlands

Received 12 August 2004; accepted 14 October 2004
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ALOP=4FERIAT 1 0 0 T ABHT- Y OFRIEE

=EMAO1I 00 FTAHTEZY OBEEHE1 BH- Y ORIEHSR

=EMAODLTO00HFAHTY OEFEHIFEAE 1D O
FIEMERx & = Sx10%xrxD

=771

S=HM— ANY7= 0 OEAEEIAEK

r=Hh a7 2 —Hifa 1 E A B L 72 RO FE R

D= 1FOBETERTAHE (Iorva "y X2 —{aofEE) =A<

Available online at www.sciencedirect.com

sciENCE @omlc‘re FOOD
CONTROL

.Ir
o Vi

FI SEVIFR Food Control 16 (2003) 817-823

www.elsevier.comflocate/foodcont

Practical considerations on food safety objectives

Marcel Zwietering

Lab v af Faod Microbiology, Wageningen Unicersity, P.O). Box 8129, 6700 EV Wageningen, The Netherlands

Received 12 August 2004; accepted 14 October 2004
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Ilustration purpose only

Calculating FSO for Campylobacter in
Chicken meat

Account for Dose STEP 1

Dose = Mass broiler meat per consumption event (M) *
Concentration of Campylobacter per unit mass

Concentration per unit mass = 10750 cfu/g

FSO = “maximum frequency and/or concentration of a pathogen in a food at the time of
consumption that provides or contributes to the ALOP”- expressed in log,, terms

So rearrange ALOP= S*1E6*r*D = S*1E6*r*M*(10F50)

To give:
FSO=Log,,(ALOP/( S * 1E6 @ M))

Where M=100g/person/serve* and S=106 serves/person/year*

*WHO/FAO Risk assessment for Salmonella in Broiler Meat ftp://ftp.fao.org/docrep/fao/005/y4392e/y4392e00.pdf

© FSAI
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BRIZEEFNDIHDoEANY 4—|ZxT BFSO%
AETS
BEFHE STEP1
HE=RF1EbVOTaA 7 —HEM)x1BMNEHTZD D
B emNy B—DLEE
1 Hfr & dp 7= » D fE= 1050 cfu/g

FSO=#RIFZIBIT 2 &ihH ORFEIRD Fem S O 72T E T, ALOPOD A
(272 %, - W log,, TR

ALOP ZIRD X DI TEEHZ D -
ALOP= Sx100xrxD = Sx100xrxM*(10FS0)

FoXnG:
FSO=Log,,(ALOP/( Sx 10@/1)) NEHLND.

212U, M=100g/ A/ $* 38 LT S=106 £ %/ N\ /44*

*WHO/FAO Risk assessment for Salmonella in Broiler Meat ftp://ftp.fao.org/docrep/fao/005/y4392e/y4392¢00.pdf &V W4
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Ilustration purpose only

Calculating FSO for Campylobacter in
Chicken meat

Calculate the probability of infection from the consumption of 1
Campylobacter organism STEP 2a

1.00

Pinf = 1- (1 + N/B)®
0.80 1
Where:

Pinf is the probability of infection,

N is the dose ingested, and

o and [ are the dose response parameters.

0.60 4

—¥—LCL
—Best Fit
—#—UCL

© A3249 and 81-176 alpha =0.21, and beta = 59.95

=== Exp (r=1) limit

0.00 %= - y T y Pinf from consumption of-ere
-2 0 2 4 6 8 .
Mean Log Dose bacterium (N=1CfU) @

Figure 4.5 Beta-Poisson model fitted to human feeding trial data for C. jejuni, strains A3249 and 81-

Probability of Infection
o
=
o

0.20 |

176.
(SN 2\
http://www.who.int/foodsafety/publications/micro/MRA12_En.pdf =/
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BHIZCEEFNAHEOQONY 2—[2T BFSO%

HET S
HrvrunyFZ—1HEPERL CORRLT IR EHET S
STEP 2a

1.00

Pinf=1- (1 + N/p)®
0.80 1
=72 L:

Pinf i3usyepe=x

N iR L-HE LT

o BLUP IE, HELISE ST A—4—.

0.60 1

—%¥—LCL
——Best Fit

—#—UCL _ o
o A3249 and 81176 777 =021, ~—%=5995

Probability of Infection
o
=y
o

- = = Exp (1=1) limit
0.00 %< i - : : ; R77 U7 HE (N = Lok
-2 0 2 4 6 8 .
Mean Log Dose @ﬁﬁbli % Pinf :

K45 Hrvnnrz— TxVa T A3249 B L UBI-176 FRICOWT,

http://www.who.int/foodsafety/publications/micro/MRA12_En.pdf

b NEBHERRT - CR—F - KT VBT A EY TR TS E
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Ilustration purpose only

Calculating FSO for Campylobacter in

Chicken meat

Calculate °‘r’ :the probability of illness given infection from the
consumption of 1 Campylobacter organism STEP 2b

Table 4.1 Human feeding trial data.

S Dose  4og,  TemaNeof Sl - prepotion  grigver”  Broporfon
(infection) (illness)
A3249 8.00E+02 2.90 10 5 0.50 1 0.10
A3249 8.00E+03 3.90 10 6 0.60 1 0.10
A3249 9.00E+04 4.95 13 ih! 0.85 6 0.46
A3249 8.00E+05 5.90 11 8 0.73 1 0.09
A3249 1.00E+06 6.00 19 15 0.79 2 0.11
A3249 1.00E+08 8.00 5 5 1.00 0 0.00
81-176 1.00E+06 6.00 7 7 1.00 3 0.43
81-176 2.00E+08 8.30 10 10 1.00 6 0.60
81-176 2.00E+09 9.30 22 22 1.00 9 0.41

SOURGE: Black et al., 1988.

http://www.who.int/foodsafety/publications/micro/MRA12_En.pdf

P( illness | infection) =sum[N,;]/sum[N; ] = 29/89

r = P,;, from consumption of 1 Campylobacter = 0.33* 0.0035

r=0.001155

© FSAI

Ilustration purpose only

BRIZEEhZDEOQNTG 2 —[Z1T BFSO%

ATET S

‘CEHETLIERLE T r A Z— IS L TRIET DR

STEP 2b

Table 4.1 Human feeding trial data.

Diarrhoea

S Dose  4og,  TemaNeof Sl - prepotion  grigver”  Broporfon
(infection) (illness)
A3249 8.00E+02 2.90 10 5 0.50 1 0.10
A3249 8.00E+03 3.90 10 6 0.60 1 0.10
A3249 9.00E+04 4.95 13 " 0.85 6 0.486
A3249 8.00E+05 5.90 11 8 0.73 1 0.09
A3249 1.00E+08 6.00 19 15 0.79 2 0.11
A3249 1.00E+08 8.00 5 5 1.00 0 0.00
81-176 1.00E+06 6.00 7 7 1.00 3 0.43
81-176 2.00E+08 8.30 10 10 1.00 6 0.60
81-176 2.00E+09 9.30 22 22 1.00 9 0.41

SOURGE: Black et al., 1988.

http://www.who.int/foodsafety/publications/micro/MRA12_En.pdf

P( 33 | ) =B[Ny /& 5N = 29/89

r= by EnAs s — {AOEIUC & 5Py = 0.33%0.0035
r=0.001155
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Ilustration purpose only

Calculating FSO for Campylobacter in
Chicken meat
Calculate ‘FSO’ STEP 3

FSO=Log, (ALOP/( S * 1E6 *r * M))

Where

M=100 g/person/serve* and

S=106 serves/person/year®

ALOP = 848 cases/million population
r=0.001155

FSO=Log10(848/(106 * 1E6 * 0.001155 * 100))

FSO= -4.16 log,, cfu/g

(geometric mean 1cfu per ~14.5kg cooked broiler meat) 2\
*WHO/FAO Risk assessment for Salmonella in Broiler Meat ftp://ftp.fao.org/docrep/fao/005/y4392e/y4392¢00.pdf

© FSAI

BRIZEEhZDEOQNTG 2 —[Z1T BFSO%
HET S

‘FSO’ DEHE  STEP3

FSO=Log,(ALOP/( Sx10xrxM))

=72 L

M=100 g/4/&5F* B LW

S=106 £ 440 /F*

ALOP = 848 &IEH/ N H100 5 A
r=0.001155

FSO=Log,,(848/( 106x105x0.001155%100))

(FHEEAT AT —H ~145kg H7=0 H(TFEH1cfu) %\\

*WHO/FAO Risk assessment for Salmonella in Broiler Meat ftp://ftp.fao.org/docrep/fao/005/y4392e/y4392¢00.pdf
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Performance Objective End Retail
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Calculating PO for Campylobacter in
raw chicken at end retail

Cross-contamination
(preparation)

-
-
-
-
_—

H, +ZI+ ZR< FSO

A N
wih Reduction
gxrage) ( home cooking)
| A
PO

(raw meat retail)

BRINEICEITABERPDOA L EONY 2 —IC
X9 HPOZEFHET S

————— T
H, +XI+ IR < FSO
P N
(yth (iﬁ-e;:aﬂ)
| (h Qrage)
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(/NIRAER)




Ilustration purpose only

Calculating the PO at End Retail

Calculate XR : Inactivation by cooking STEP 1

Cooking decrease:

D,,=0.11min z=12.3C deg*

USA 165°F (73.9°C)/15s**

2R=-4.7 log,, cfu/g (likely much higher)

Calculate PO : FSO -XI - XR STEP 2

H, (PO) + XI - 2R = FSO
PO=FSO - 21 + 2R : (2ZI=no growth at refrigeration)

PO=-4.16 + 4.7) = 0.54 log,, cfu/g

*Esther D. van Asselt 1 , Marcel H. Zwietering International Journal of Food Microbiolog 2005
**NACMCEF Journal of Food Protection, Vol. 70, No. 1, 2007, Pages 251-260

© FSAI
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RARINERFEICEITEHPOZEET S

TROFHE : FAEIC L A REMAL STEP1

FAERIC & B
D,,=0.11min z=12.3C deg*
USA 165°F (73.9°C)/15s**

>R=-4.7 log,, cfu/g (8 5<. 3 2&ZWY)

PODEE : FSO-XI-XR STEP2

H, (PO) + =I - 3R = FSO /

PO=FSO - 5I + 3R : (SI=AB T TIX&IE LAY

PO=-4.16 + 4.7) = 0.54 log,, cfu/g

*Esther D. van Asselt 1 , Marcel H. Zwietering International Journal of Food Microbiolog 2005
**NACMCEF Journal of Food Protection, Vol. 70, No. 1, 2007, Pages 251-260
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BUT If Cross Contamination after cooking
Calculate as an arithmetic addition of numbers

1% : i 10.3% EJ....

T.=10.3% of 1.1% = 0.1133% an %\ ?4 I@@u;g

Where Ho =log-concentration of Campylobacter, en at r

CC =10"He* (T /100) 00113 = 9.0039 cfu/g
Where CC is the number of Campylo er IHITI d duringr cross-contamination assuming

mass of chicken before and after ¢ Z1s the 511

=1 = log, ((10“@@ )/ 10@ log,((6.9E-5+ 0.0039)/ 6.9E-5)
2XI=1.76
where H, is the conceﬁ amp\ lobacter on chicken post cooking (-4.16 log,, cfu/g) L

H+XI = 4. l(é\'/() =-2.4 log,, cfu/g > FSO (-4.16 log,, cfu/g)

Luber et al. Appl. Environ. Microbiol 2006 72(1):66

© FSAI
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LinL. BEBRIS=RBRLIES

m@%ﬁm%kbfﬁﬁﬁé

1% : i 10.3% EJ‘-

T.=10.3% of 1.1% = 0.1133% and % fu/g
/\/5 ]

T_T_L Ho =log [/)> ;L"JE%FE.‘O)?#/&L&J@

CC= 10"”“ - (T /100) = 3: “Bfﬂ’()l 0039 cfu/g

7272 L. CCIiTiMPRIZ K » TF K )V 'y f&;l L7z, “WRiGERHICF X1
VA >y R 5 {fa 5 1.1 LPO‘/%?Q!{
1og10((1om©\§‘c’ ?3)@ log,,((6.9E-5+ 0.0039)/ 6.9E-5)

S $
72720, HIlE B fﬁK)\j/ Lo g e a sy 2 —H](-4.16 log,, cfu/g)

H 421 = 416176 = 2.4 log,, cfulg > FSO (-4.16 log, cfu/g)
Luber et al. Appl. Environ. Microbiol 2006 72(1):66 %
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Summary

+ prevent cross
contamination

ALOP
848 cases/million
FSO
56 -4.16 log;,, cfu/g
0.54 log,, cfu/g

Illustration purpose only

ALOP
848 cases/million

FSO
-4.16 log,, ctu/g

PO
0.54 log,, cfu/g
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Microbiological criterion for chicken
skin at retail to meet PO

PO= 0.54 log;, cfu/g or 3.5 cfu/g meat+skin

1.5kg chicken has:
988g meat and skin

818g meat
85¢g skin*

shulterstock - 144935860

So chicken meeting the PO would have
<=1.6 log;, cfu/g skin
(if assume all Campy on skin)

* Australian chicken meat federation : http://www.chicken.org.au/page.php?id=12

© FSAI
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INEY ERFEDEBENPOICEET H1=6HD
AE RS

PO= 0.54 log,, cfu/g or 3.5 cfu/g meat+skin

1.5kg DRI FKFOH & Fid:
988g K & JZ
818g K9
85g Bz *

shulterstock - 144935860

Lo T, POCEAETIRECHDI Euny F—id
<=1.6 log,, cfu/g skin

(I reuaRlRTRTEOREIZH S LEELT)

* Australian chicken meat federation : http://www.chicken.org.au/page.php?id=12
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Verifying control at retail by MC

1.2 2.33 *sd
. AL
/Pf' BN
0.8 \

/| \  po
/ \99%

ean = 0.668 log,, c&g ~1%

0.2 / SD =0.4 log,, cfu/g \
N

frequency
=]
(92}

o
=

T T I 1 1 I 1
P 0P oMol Pl oM P o® YAk AMALAD VY ak a0

logl0 cfu/g

Ilustration purpose only

MCIZKS/NMFRYERREOO Y FO—)LZ&ET

1.2 233 *gd
. A
/P”' BN
0.8 \

/| \  ro
/ \99%

ean = 0.668 log,, c&g ~1%

0.2 / SD =0.4 log,, cfu/g \
N

frequency
o
o)

o
=

T T I 1 1 I 1
P 0P oM 0T Ol oM P o® M AT AMALAY VY ak a0

logl0 cfu/g
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1.20

One possible A

0.5 i

Microbiological  oe ﬁ! :

Criterion . \\

T T T T T T
a2 10 20 30 40 50 B0 TO &0 20

95% e

—FOF ——m M|
confidence
INPUTS Placcept]
0 mean 0.67 Computed 4.45
that Only 1 A) sigma h 0.4 Desired g 5
@ m ™ 1
of chicken W 2 em——
n : 22 desired Placcept)
would exceed C :
Find n that gives
PO desired P{acoept)
or better (less)
. . Means and median |
MOVlng WlndOW approaCh Arithmetic Geometric=median
T chulg 4.7 cfulg
0.85 logcfulg 067 logchulg

http://www.icmsf.org/main/software downloads.html
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POZBZ 5% o

2B 1%7ETT —

HHEBEEEL o om e
95% :

m |
M ‘ 2

- Find mean that gives
n - 22 desired Placcept)
c

1

Find n that gives
desired P{accept)
of better (less)

Means and median |

%iﬁ ]7 ’r Ve F‘ ]7 Yﬁ a: J: 5 ﬁ@ﬁ Arithmetic Geometric=median

T cfulg 4.7 clulg
0.85 logchulg 067 logchulg

http://www.icmsf.org/main/software downloads.html
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Quantitative Microbiological Risk
Assessment: Product Pathway Models

H. Rosenguist et al. / International Journal of Food Microbiology 83 2003) 87-103

Prevalence of thermophilic Campylobacter -

o

=

Flock o
Module 1: H

L G Slaughter Preparation Dose- ‘:

and and response o

Concentration processing consum ption E

£

o

after bleeding

Concentration of thermophilic Campylobacter

. Concentration represents the number of Campylobacter on chickens or in chicken meals.

QOMRA to
explore POs

Fig. 1. Framework of the risk

SLAUGHTER: [y iace withis Srader fecke (8 % o 198 % )|
e [ Presatencs winhn et et 14 % 0o 100 31|
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H. Rosenguist et al. / International Journal of Food Microbiology 83 2003) 87-103

Prevalence of thermophilic Campylobacter

Flock
Module 1; .
BERNESIES Slaughter Preparation Dose-
and and response

Concentration processing consum ption

after bleeding

P.infec‘lion & Pillnnss

Concentration of thermophilic Campylobacter

Fig. 1. Framework of the risk . Concentration represents the number of Campylobacter on chickens or in chicken meals.

SLAUGHTER: [y iace withis Srader fecke (8 % o 198 % )|
e [ Presatencs winhn et et 14 % 0o 100 31|
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ICMSF Layman’s Guide

Figure 1. Model food chain indicating the position Food Safety e

of a food safety objective and derived performance Pearfarmance Objective, f@

objectives, Objective, Fso ”ﬂ cs
PO

Performance

Objective,
Performance Jpg
Objective,

production
A A
L ] L ] L]
Control Control Control
measure measure measure
e.g GAPs wg GHPHACCP o.2. Gooking

http://www.icmsf.org/pdf/SimplifiedguideFSOIllustrationOct2009.pdf

% '-:‘\ ‘ %\\
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ICMSF V47/®jj4 K

1. EFL « 7— KFz—id, BRRG E"%m
BRELAELTNCHRT ZERAED ¢ mram REHR Bty
EZRT (PO) ﬂ

e -
S S L

e.g. GHP,HACCP e.g. Cookin
e.g. GHP g GHP, g g

http://www.icmsf.org/pdf/SimplifiedguideFSOIllustrationOct2009.pdf
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