Free-range eggs dioxin contamination assessment: comparison between a simple model and in situ measurements
to determine a maximum egg frequency consumption
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Model

Outdoor runs favor hen's innate behavior to seek for their feed, leading to ingestion of relevant amounts of soil. The PCDD/Fs absorbed from soil are further
accumulated into their body fat and eliminated through the eggs’ yolk. A laying hen physiologically-based toxicokinetic (PBTK) model for PCDD/Fs was adapted to
evaluate the sensitivity of the different parameters for local data focusing on soil PCDD/Fs concentration and hen’s intake level. [2]

Background and Objectives

The PCDD/Fs are classified as persistent organic pollutants (POPs) and bioaccumulate in fat rich tissue along
the food chain.

-> Food of animal origin is the main environmental source of human exposure to PCDDD/Fs.

In 2020, a high soil contamination of dioxins and furans (PCDD/Fs) was discovered in Lausanne (Switzerland). The daily dose (D) is defined as a function (3) of the soil concentration (C,;), the bioaccessibility (B) and the mass of soil ingested (S, piake)-
The source of this contamination was a former waste incinerator.

, Table 1: Entry parameters of the model
Related equations to the PBPK model:
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Figure 2: two compartments PBPK model for the distribution of PCDD/Fs in laying hens. [2]
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