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Background
Deterministic models describing heat transfer itd athain, microbial growth and product quality ewtodn are widely studied. However, It |s
difficult to apply them In practice because of savgandom parameters of the logistic supply ci{ambient temperature varying due to seadqon,
product residence time in equipment), and of tloelpect characteristics (initial microbial load, lmge, water activity..). These variabllities can leap
to different product evolutions (microbial load, iglet losses, firmness and colour change) causiodumt losses and health risks.
The itinerary (time-temperature profile) and esalgithe domestic refrigerator,as previously identified as the most importancéciamfluencing
the final contamination df.monocytogenas cooked hamDQuret et al 2013).

Objectives
To predict the contamination &f monocytogenaa cooked ham at the consumption point taking adoount the variability cited previously (logisti
supply, chain product characteristics).
To assess the impact of consumer behaviors, seasbgeographical situation, on the exposure ofuroless byl..monocytogenes

a Materials and Methods What is the effect of the geographical position and the

. - L . . season ?
This study proposes a new approach combining thendiistic and stochastic modeling
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The variabllity of the itinerary and equipments throughdbld chain is taken into account
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0.2 Static refrigerator Figure 2. Probability of the
Product of \ / 2 - ”» : (| NI]1R) G EEE R SERts ) R (et O R
- A== i 17 - different itineraries of the : :
Interest ;;\"j%,‘gi \ Shopping basket /./ %\ product along the cold. . |
R 5) . 068 N+ s 1 = i
0.8‘< L 1 \ _, 0 -1'(.) -5 0 5 10
g b Air temperature at Lille in
0.04 \.x_:!%'f‘ _ _ winter (°C)
/“ "’ Hot scenario : Marsellle / summer 0.02—— —
Display cabinet | 0.28 o o T nc '
0 \<J_ >>/ mean 28.8 °C / St. dev. 3.7 °C | s cmperatue
X Probability of product transfer from one link to another q s 0.015 """"" 9.5tltl prctile tOf
Y  Probability of product position 1 Ventilated refrigerator : : l Eempera ugre.
The temperature of the load in display cabinet and donmestigerator are calculated wit (B) Py 01
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The evolution of temperature and microbial growth wasoperéd for 5.10 A food safety
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The probabillities of non compliance are equivalent between the two scenarios, the
geographical situation and the season has no impadct monocytogenesxposure.
It could be explained by the short duration of thisiigapent (from O to 8 hours).

objective (FSO) was fixed at 100 CFU / g and pmebability of non compliance, P

nc?

with the FSO was calculated using an accept and reject algorithm andotlosvihg

expression: n . * Ngiecteq: NUMber of products above
P = rejected \ 100 CFU / g.

ne * Nyecepted NUMbeEr of products below
100 CFU / g.

(naccepted T nrejected)

What would be the effect If every consumers increased the
thermostat of the domestic refrigerator of one notch to
decrease temperature?

@ What would be the effect If ... ?

Scenarios P P

nc nc

: : he probability of non compliance P,,.. Comparison of two ] ]
2 . > Mean thermost.at setting point s p e Every consumers placed properly the product irdtreestic 0.77 % 0.81 %*
W - 32/ 7(Stdev:1.4) refrigerator (e.g. bottom position) / did not paygention on

the product position ?

\ ACtuaI ConditiOnS (Scenario 1) Figure 3. Effect of the duration in domestic refrigeration on
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New conditions (Scenario 2):
Mean thermostat setting point o.oz} - f o S
4.2 7 (St.dev :1.4) I I N
mean 3.8 °C / (St. dev. 2.3 °Cp0tp |/

Every consumers picked products at the rear ofalisp 0.68 % 0.81 %*
cabinet / at the front ?

Every consumers did everything right (three presiou 0.54 % 0.81%*
scenarios) ?
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Currently, 0.81% of cooked ham have a contaminationLof

monocytogenesabove 100 CFU/g. If every consumefs
iIncreased of one notch the thermostat of the damds
refrigerator,0.3% of products would not respect the 100 CF

Every consumers did everything right and if theygased 0.2% 0.81%~
of one notch the thermostat of the domestic refatpe ?

*Standard case

g and thus, it would reduce the consumer exposure.

Conclusions

The exposure of. monocytogenesn cooked ham could be easily decreased by modjftne consumr behaviors. The most efficient and simple
Instruction consists to increase the thermostédt@fdomestic refrigerator of one notch.

The numerical tool developed In this study for demiag variahlity of food itineraries and temperatures can pplied to otler products and qualit
criteria and used by food business operators ®sadbe impact of the modification of the cold aHagistic or by public organization to give the shp
pertinent and concrete instructions to consumers
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