Dietary exposure estimates of PFOS and related perfluorochemicals from the 2004 UK Total Diet Study.
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ABSTRACT This paper represents the results of a study examining the extent to which anthropomorphic environmental contamination has led to contamination of food and dietary intake of perfluorochemicals. An analytical method was developed for the measurement of perfluorooctanesulfonic acid (PFOS) perfluorooctanoic acid (PFOA) and related analytes in food. The method comprised of a potassium hydroxide extraction/hydrolysis step, followed by anion exchange solid-phase extraction (SPE) clean up and high performance liquid chromatography (HPLC) coupled to tandem mass spectrometry (MS/MS). The content of 16 fluorinated derivatives (11 perfluorocarboxylic acids (C5-C18), 3 perfluorosulfonic acids (C4,6,8) a perfluorosulfonamide (C8) and a tetrahydrofluorocarboxylic acid(C6) were determined in the 2004 UK Total Diet Study (TDS) food group composites. The TDS consists of fortnightly shopping collections across the country throughout the year, composited together, into each of 20 designated food groups. These TDS composites then represent average consumption of all the individual food elements in each group, processed into the form in which they are consumed.  The TDS composites of the potatoes and other vegetables groups contained ΣPFCs > 50 μg/kg of total analytes. For the other vegetable group this was due solely to perflurobutanesulfonic acid, while for the potato group the contamination was due to perfluorooctanesufonmide (PFOSA), sulfonic acids [perfluorobutane (PBSH), perfluorohexane (PFHxSH), and perfluorooctane (PFOS) sulfonic acid] and carboxylic acids [Perfluorooctanoic (PFOA), perfluorononanoic (PFNA), perfluorodecanoic (PFDeA), perfluoroundecanoic (PFUnA), perfluorododecanoic (PFDoA), and perfluorotetradecanoic acids (PFTdA)]. After weighting for average consumption of food from each TDS food group, estimated daily intake of 1 μg/day of PFOS, 0.6 μg/day, PFOSA, 0.1 μg/day, PFOA and 14 μg/day combined PFCs were obtained from the TDS sample collection model for the average (adult) consumer. These estimates are two orders of magnitude below the Predicted No Effect Concentration (PNEC) and No Observe Effect Level (NOEL) human dietary intake amount of 1 mg/day. The UK dietary intake of PFCs has not previously been estimated
