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Introduction 
Among the group of persistent organic pollutants (POPs), polychlorinated dibenzo-p-dioxins 
(PCDDs), dibenzofurans (PCDFs) and polychlorinated biphenyls (PCBs) are of major concem 
since they represent a potential human health risk via the environment and the tood consumption. 
The lipophilic character of these toxicants allows them to bio-accumulate in the food chain up to 
human for which consumption of fatty food became the most important way of exposure with milk 
and dairy products a major concem. Their contribution to the daily inlake of TCDD-equivalents 
had been previously estimated to be close to 30% [1]. 

Matenals and methods 
Samples 
Cow's milk samples were pasteurized full fat grade (around 3.5 % fat) obtained from designated 
high delivery rate supermarket in the area of Liege (Wallonia, Belgium) between January and 
April 2001. Each ofthe 8 selected brands were sampled several times during this defined period of 
time in order to obtain a representative estimation for each one. Packaging materials were either 
TetraBrik® or poly-ethylene (PE) type. Portions between 100 and 80 ml were used for this study 
and producer's lipid content values were used lo produce the lipid corrected values. A total of 35 
samples were analyzed for PCDDs, PCDFs and cPCBs. 

Extraction and Clean-up 
Automated exfraction and clean-up were performed on the new Power-Prep™ generation system 
(Fluid Management Systems, Wallham, MA, USA) using disposable columns (octadecyl bonded 
(C|g), multi-layer silica and PX-21 carbon) after sample pre-treatment using a modified AOAC 
method [2]. This method has been described in more detail elsewhere [3]. 

Analvsis 
Analysis were performed (isotopic dilution method) using a validated method routinely used for 
dioxin monitoring in foodstuffs. An Autospec Ultima high-resolution mass spectrometer 
(Micromass, Manchester, UK) operating at a resolution of 10.000 in the selected ion monitoring 
mode (SIM) was used. Gas chromatography was carried out on an Agilent (Palo Alto, CA, USA) 
6890 Series gas chromatograph equipped with a RTX-5 (30m x 0.25mm x 0.25pm) capillary 
column (Restek, Interscience, Louvain-la-neuve, Belgium). TEQs were calculated using WHO 
TEFs [4]. 
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Results and Discussion 
During this preliminary study, collected long-life drinking milk were either packaged in plastic 
bottle (54% of samples) or milk bricks (46% of samples) issued from popular commercially 
available brands. For one of the brand, both PE and brick packaging material were collected 
withoul any significant differences belween mean concentrations as previously reported in a recent 
study [5]. 

Figure 1 presents the average congeners profile for all collected pasteurized cow's milk samples. 
This congener distribution is very similar 
to the one previously reported for rural 
area in olher European countries wilh 
OCDD exhibiting the highest level [6,7]. 
In these samples, HpCDFs and OCDF 
were in low concentration in opposition 
with results obtained with cow's milk 
issued from vicinity of potential 
contaminant sources which usually 
exhibit higher levels of PCDFs [8,9]. 
Based on concentration, the dioxin 
fraction account for 64% (3.58 ±1.07 pg/g 
fat) of the mean tolal PCDD/Fs 
concentration and the furans for the 
remaining 36% (2.05 ±0.46 pg/g fal). 

Fig. I : PCDD/Fs congeners profile in commercial 
cow's milk (mean concentrations in pg/g fat). 

The cPCBs content has also been evaluated and they are preseni in samples wilh the average 
concentration value of 24.23 ±7.81 pg/g fal. 

Table 1 illustrates the levels measured for the different brands in pg TEQ/g of milk fat. The 
average level for all brands is l.il pg TEQ/g of milk fat (PCDD/Fs only) with a fairly high 
slandard deviation value of 0.30 which account for the relatively spread background levels 
observed between the different brands. This value is somewhat higher than the one observed as 
average in recent study carried oul in Belgian border country bul nol significant enough lo indicate 
any serious contamination problems [5]. On the other hand, this average value seems to be lower 
than the one reported by Public Health authorities for 1998 (2.0 pg TEQ/g fal, raw milks sampled 
in the different provinces of Belgium) [10]. In addition, since global analytical procedures 
(sampling and analysis) were not the same in all studies, it is always difficult to rigorously 
compare the results. This value is anyway clearly below the established tolerable value of 5 pg 
TEQ/g of milk fat. However, efforts have slill lo be realized in order to decrease this average value 
under the target value of 1 pg TEQ/g of milk fat recommended by the European Union. 

The relative contributions of PCDDs and PCDFs lo the TEQ are respectively 44%) and 56% 
(cPCBs excluded). As usually observed in food-stuffs, the main contribution to the PCDD/Fs TEQ 
is due to 1,2,3,7,8-PeCDD and 2,3,4,7,8-PeCDF congeners [II]. This tendency being the most 
important for dairy product with, in the present sludy, a summed contribution of 72%. One can 
also notes that if cPCBs (which are nol concerned by the norm) are included, the average levet 
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goes up to 2.25 ±0.54 pg TEQ/g of milk fat and account for more than 50% ofthis value (Fig.2) as 
previously reported [12]. This value being still under the critical value of 5 pg TEQ/g offaf! 

cPCBs PCDDs On a brand to brand comparison point of 
view, the range is contained between 0.75 
and 1.6 pg TEQ/g o.i a fal basis, 
demonstrating that levels can double. This 
has however to be confirmed in a longer 
period of time on a larger number of samples 
to allow possible tracability of potentially PCDFs 

Fig. I : Distribution of PCDD/Fs and cPCBs. more exposed producers. 

Finally, it is interesting to note that brand G, which proposes a product issued from biological 
agriculture (Biogarantie®), presents a background level located in the lower part of the measured 
range for this study. 

Conclusion 
These results indicates that levels of PCDDs, PCDFs and cPCBs preseni in long-life drinking milk 
(pasteurized cow's milk) generally sold in high delivery rate supermarket in lhe area of Liege 
(Wallonia, Belgium) are far below the tolerated value of 5 pg TEQ/g of milk fat. 
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Table 1: PCDD/Fs and PCBs levels in ommer iaI pasteurized milk in Wallonia (pg WHO-TEQ/g fat) 
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