POPs IN FOOD-POSTER

FOOD AND ANIMAL FEEDS CONTAMINATION BY PCDDs-PCDFs
INITALY IN YEARS 1999 AND 2000:
INCIDENCE AND TEQ CONGENERS PATTERNS

Giampiero Scortichini, Gianfranco Diletti, Luigi Torreti, Anna Francesca Forti, Rossana Scarpone
and Giacomo Migliorati

Istituto Zooprofilattico Sperimentale dell’ Abruzzo e del Molise “G. Caporale” Vie Campo Boario
64100 Teramo, Italy :

Introduction

As a consequence of the Belgian crisis, the European Community has planned a monitoring
scheme to verify the contamination levels from PCDDs/PCDFs in foods and animal feeds.
Following these dispositions, the Italian Ministry of Health has introduced the PCDDs/PCDFs
monitoring in the National Residues Surveillance Plan (1), according to the Directive 96/23/EC (2).
These tests were performed at the Istituto Zooprofilattico Sperimentale dell'Abruzzo e de! Molise
"G. Caporale", Teramo, Italy (UNI CEI EN 45001 accredited), as authorised laboratory for the
dioxins and furans analyses. There are various methods to carry out PCDDs/PCDFs tests using the
isotopic dilution technique and the HRMS detection; it has been decided to adopt EPA Method
1613 rev. B (3), integrated by a results evaluation method basing on the criteria established by the
[talian Institute of Health (National Reference Laboratory) (4).

Methods and Materials

Wet samples have been previously freeze-dried to make them suitable for the extraction with
Dionex Accelerated Solvent Extractor (ASE) 200. For this purpose, previously homogenised
freeze-dried aliquots were mixed with diatomaceous earth and spiked with EPA Method 1613
PCDDs/PCDFs internal standard solution (containing fifteen 13C,,-labeled 2,3,7,6-PCDD/PCDF)
prior to extraction. Then samples were extracted in ASE

Obtained fat was thus purified according to EPA Method 1613; clean up consisted of an acid/base
liquid/liquid partitioning, then samples were purified by means of the automatic Power Prep
system (Fluid Management System, Inc.), flowing through three different cleanup columns
(acid/base silica, alumina and carbon).

PCDDs/PCDFs eluate (40 mL in toluene) was evaporated to dryness, then the remainder was
dissolved in nonane, fortified with 1,2,3,4-TCDD-"C ,/1,2,3,7,8,9-HxCDD-"C,, recovery
standard and analysed by High Resolution Gas Chromatography (HRGC)/ High F.esolution Mass
Spectrometry (HRMS), in the selected ion monitoring mode at a resolution of 10,000. The
HRGC/HRMS system consisted of a MAT 95XL Finnigan coupled to a Trace Series 2000
capillary GC with AS 200 autosampler; analysis of the seventeen 2,37 8-substituted
PCDDs/PCDFs was performed on a DB-5 MS (60 m x (.25 mm, 0.1 um) capillary column. The
GC conditions were optimised to completely separate the various 2,3,7,3-Cl-substituted
dioxins/furans: initial oven temperature, 140°C; injector temperature, 240°C; interface temperature,
290°C. Injection volumes of 1-2 pL were used for sample and calibration analyses; masses
monitored for the determination of PCDDs/PCDFs were the same as those listed in EPA- Method

1613 Table 3.
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Results and Discussion

248 samples collected from 14 different Italian regions in 1999 and 2000 were analysed. With the

aim of demonstrating the level of contamination of samples, the following criteria of distinction

were applied:

1. negative samples: all those samples in which none congener showed concentration values
exceeding the limits of detection (LOD);

2. positive samples: those samples in which at least one congener was found to exceed LOD;

3. LOD: it was systematically determined for each sample and for each specific congener, with

the purpose of estimating the quantitative meaning of not detectable samples. In this regard,
the resulting toxic equivalents were expressed as I-TEQ (NATO/CCMS); if specific
congeners could not be detected their contribution to the total toxicity was calculated as half
the value of the respective limit of detection (1/2 LOD).
Following these evaluation criteria, 99 samples out of 248 have not surpassed the LOD. Obtained
data have been divided into groups of homogeneous matrices, in order to determine:
1. the average levels of contamination expressed as I-TEQ (5) and as analytical concentrations
(pg/g fat);
2. the specific congeners pattemns.
Collected data have highlighted that the frequency of positive samples results higher in fish and
fish feed samples (100% of examined cases for both matrices; see Fig. 1), with an average detected
level of 6.60 I-TEQ for fish feed and of 5.28 I-TEQ for fish. These values could be due to the use,
in the farming fish species, of feeds with an elevated content in flours and fats of animal origin,
that could cause an accumulation effect owing to the feed-back mechanism in the food chain (see
Fig. 2).
80% of the positive animal feeds, apart from those for fish, present an average level of 0.63 I-TEQ.
This value does not produce a significant accumulation effect on the matrices of the same food
chain (milk, meat, fat, eggs). In animal species other than fishes, it could be attributed to the use of
foodstuffs with a lower content of fatty substances and to the ban of animal flours in the
preparation of foods. In fact milk, meat, fat and eggs showed I-TEQ values of 0.81, 0.73, 0.59 and
0.25, respectively.
From the study of the distribution patterns for the various matrices, it should be noticed that the
presence of 1,2,3,4,6,7,8-HpCDD and OCDD is probably due to the introduction in the national
territory of choline chloride, proportionally contaminated by the same congeners; in fact choline
chloride is usually employed in the industrial preparation of animal rations. Moreover, these
isomers are also present in the same ratios in the typical contamination patterns for products (milk,
eggs, fat, meat) deriving from animals fed with those kinds of aliments (see Fig. 3). In this contest,
it is useful to highlight that profiles comparable to those reported in the present study have been
published (6,7,8,).
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Figure 1: calculated I-TEQ values for examined samples
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Figure 2: correlation between the PCDD/F homologue profiles for fish and fish feed
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Figure 3: PCDD/F data patterns for different analysed matrices
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