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Presenter
Presentation Notes
Good afternoon.
Thanks for the introduction Søren.
Today I am going to present you the work that I have developed in the past years and that resulted in the thesis with the title …
This research project was carried out under supervision of Tina… and co-supervision of Paw… and Maarten… at the National Food Institute.  
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* Modelagem de contaminagao cruzada
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Modelling transfer of Salmonella

i

Typhimurium DT104 during grinding of pork
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Transfer -
by Introduction

Salmonella is a critical pathogen (CDC, 2011; EFSA, 2010).

Pork still is an important source of salmonellosis (EFSA, 2010; van Hoek et
al., 2012; Wegener et al., 2003).

Ground meat is frequently associated with outbreaks of salmonellosis
(Stock and Stolle, 2001).

Up to 70% of foodborne illnesses are estimated to be linked to catered food
(Filion and Powell, 2011; Hensen et al., 2006; Jones et al., 2004; Lee and
Middleton, 2003).

In Denmark, 61 of 86 reported outbreaks in 2011 were associated with

outside-the-home settings (anonymous, 2012).

To model the distribution of pathogens during the processing operation are

of major relevance to risk analysts (Flores, 2006).
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Objective

The aim of this study was to develop a model able

to predict cross contamination of Salmonella in

pork grinding.
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Describing the transfer rates of Salmonella during pork grinding

Salmonella counts (log CFU/portion)
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cross-contamination during pork grinding
Nauta et al. (2005) Model

Salmonellg;ng.

Grinder

meat 2
surfaces —m™ ¢

A

Salmonella,ypyt

a: transferof Salmonella from met to grinder
b:transferof Salmonella from grinder to meat

c,: Salmonella inactivated on grinder during the process
C,: Salmonella inactivated on the ground meat
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Describing the transfer rates of Salmonella during pork grinding

Salmonella counts (log CFU/portion)
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Transfer rates of Salmonella DT104 based on cell count data fitted to the suggested model
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Suggested Model

Salmonellginput a1 - transfer from meat slice to E1

a» - transfer from meat slice to E2

Environment 1 (E1) \
\ b1 - transfer from E1 to ground meat
1

: b
Grinder surfaces

4% b, - transfer from E2 to ground meat

Environment 2 (E2) b c1-inactivation in E1

C» - inactivation in E2
Salmonellaoutput

Environment 1 (E1) C3 - inactivation in meat

[1- grinder surfaces

Environment 2 (E2)

[]- grinding process
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Describing the transfer rates of Salmonella during pork grinding

Salmonella counts (log CFU/portion)
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Challenges in cross-contamination during pork grinding

e data from challenge test
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Describing the transfer rates of different pathogens during slicing in other
matrices rather than pork using literature data:

« when applying the data published by Vorst et al. (2006), simulating
cross contamination of L. monocytogens during turkey slicing, R? =

0.86,was found.

* when the data presented by Aarnisalo et al. (2007), regarding
transfer of L. monocytogens during slicing of gravad salmon, was

used R2 = 0.74 was obtained.

« and for the data published by Sheen and Hwang (2010) related to
cross contamination of E. coli 0157:H7 during ham slicing, R? was
0.78.
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The black dots are the results of one of the experiments where we processed and analysed the higher number of samples.

When we applied a model proposed by Nauta and colleagues in 2005 to predict cross contamination of Campylobacter in poultry-processing to describe our observed data (represented by the blue line) it was clear that the model could efficiently describe the observed transfer of Salmonella during grinding of the first 20 slices but could not explain the ‘tail’ of low contaminated portions.

Therefore, it was considered that the input of Salmonella is organized in two different matrices inside the grinder. One matrix, where Salmonella is relatively loosely attached, is responsible for the fast transfer to the minced meat and from a second matrix Salmonella’s transfer occurs at a slower rate. Based on this hypothesis a modified model was implemented and tested.

And as it is possible to observe the suggested model (represented by the red line) satisfactorily predicted the observed behaviour of Salmonella during its cross-contamination in the grinding of up to 110 pork slices. 

This goodness of fit achieved when applying the suggested model to the observed data was confirmed by the root mean sum of square errors (RMSE), the bias-corrected version of Akaike Information Criterion (AICc), and the  F-test values.
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Remarks and future perspectives
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Applied Microbiology
Journal of Applied Microbiology ISSN 1364-5072
ORIGINAL ARTICLE

Modelling transfer of Salmonella Typhimurium DT104
during simulation of grinding of pork
C.0.A. Mgller'!, M.J. Nauta', B.B. Christensen?, P. Dalgaard® and T.B. Hansen'

« Tail phenomenon « To Bng(])\(lje%talltgr?::sd:
v'Food processors v Pathogens

v Inoculum levels

o Control measures v’ Processings

o Cleaning and sanitization
* Observed transfer successfully modelled

» Model can describe different processes

e Tool to support risk assessors
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Meat-Cross-Con

MEAT SAFETY: An innovative modelling approach

to evaluate microbial pathogen transfer and cross

contamination from farm to fork
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Let’s start the practical application of the cross
contamination model?

Thanks
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