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ABSTRACT

Environmentallypersistentlioxins and dioxidike compoundsnclude 29 congeners of dioxins, furans

and polychlorinated biphenyls (PCB) with similar toxic effediseir quantification commonly
expresseds toxic equivalent unitsaccording to their varying potencWhile the amount of those
compounds in the environment has declined since the late 1970s, there is a continued concern because
of their accumulation in the food chain, particularly in animallfaR002the Europear€Commission
prescribed a list of actions farther reduce the presence of dioxins andxih-like PCBs and later
introducedaction and maximum levels wittandom monitoring by Member States total of 7,270

samples collected in the period 192308 from 19 Member States, Norway and Icelamere

analysed in detailDioxin and furancongenerscomprised betweerd0% and A% of the total
concentrationglepending on food or feed group, while martho PCBs comprised between 15%

and 6% of the dioxinlike PCBs.The highest mean levels of dioxins and diekke PCBs in food
expressed on fdiasiswere observedor diver and productshereoffrom terrestrial animad and on
whol e weight basis f or .lafeedthéhigHest lewvels weeeriolin fishoduct s
0ild An overall 8% of the samplesxceededlifferent maximum levels and further4% exceeded

some action leveldHowever,some of these samples clearly originated from targeted sampling during
specific contamination incidencasd there weréarge variations between groug@hanging the basis

for calculating toxic equivalent unite the new recommendations issued by WHO in 2005owétall

result in 14%lower valueswith the extent of the differenckighly variableacrossfood and feed

groyps. To ensureaccurate assessmeiwif the presencef dioxins and dioxidike PCBs continuous

random testing of a sufficient number of samples in each food and feedgrecpmmended
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SUMMARY

Dioxins and dioxidike compoundsinclude a range oftoxic and environmentally persistent
substancesThe termsmost oftenrefer to 29 comeners ofpolychlorinated dibenzp-dioxing
polychlorinateddibenzofuransand dioxinlike polychlainated biphenyls (PCB). Dioximand fuan
congenersare formedas unintentional byproduct during combustion processes such as waste
incinerationandforestfires, as well as during some industrial processes such as paper pulp bleaching
and the manufacturing of chlorinated pesticide€Bs are synthesised by direct chlorination of
biphenyland can be divided into different groups according to their biochdnaicd toxicological
properties. Norortho and moneortho substituted PCBs show toxicological properties that are similar

to dioxins. They are thefeor e o f t en -ltiekreme FAIChBasddod »ien PCBs donoét
dioxin-like toxicological profile andme t her e f o rdiexinlike POB& PCB& havenbeen

used in a variety of applications such as dielectric fluids in transformers and as heat transfer fluids
because of their neflammability and electrical insulation properti@he production and esof PCBs

have been discontinued in most countrgégsce a ban on theimanufacturing, processing and
distributionwas introduced in 198%But large amounts remain in elec#li equipment, plastic products
andbuildings

While the amount of dioxins and dio-like compounds in the environment has declined since the late
1970s, there is a continued concern about the safety of the food supply and the potential adverse health
effects of exposure to this group of substances. Because of their lipophilicitthetogégth their
persistency in the environment, dioxins have accumulated in the food chain, particularly in animal fat,
dairy products, and fish.

The presence of iakins and dioxinlike PCBs is expresseds toxic equivalents (TEQ)after
multiplication of @ngenerspecific concentration levels with tokic equivalency factors (TEF)
developed based on theielative toxicity comparedto 2,3,7,8TCDD. The current European
legislation is based on TEFs set by the World Health Organisation (WHO) in 1998 witbstlis
expressed as TEfdoss New TEFs were suggested in 2005 with the results expressed asbEQ

In 2002the EuropeailCommission presdved a list of actionso furtherreduce the presence of dioxins
and doxin-like PCBs and lateintroducedregula monitoring by Member Statesf food and feed,
including if possible alsonon-dioxin-like PCBs. Data on the presencel@fcongeners of dioxins and
furans, and.2 congeners dafioxin-like PCBs in food and feed have been reported on a regular basis to
the Commission. In April 2008 the Commission handed the collected informatithe tEBuropean
Food Safety Authority (EFSApr assessment.

A total of 7,270 samples collected in the period 198308 from 19 Member States, Norway and
Icelandwere analysed inedail. The percentage of samples below the limit of quantification (LOQ)

varied considerably at the congener lev@lerall, thepercentageof censoring, defined as the

proportion of norguantified (<LOQ) observationsaried sizeablydepending on how rais were
expressed: on a f at basis (about 40 %) , on a wh
moi stured6 basis (about 60%) .

The highest mean levels of dioxins and diexih ke PCBs in food were obser
products 6 pgeTE@Rofgdanddé3Mu.s cl e meat @ue.dgPexpie8sedfonpg TE
whole weight basissndf or o6 Li ver and products therwa&dg from t
expressed on fat basi$he highest levelin feedwasfoundin 6 Fi sh oi ITBQubedd . O pg
expressed on 12% moisture basis.

(@)

Adhocanal yses wer e c onMaatcandenteat products rumieanidyusoles rpest
fish and fish products excluding éefRaw milk and dairy products including butbeandden eggs
and egg pradcts to evaluate the influencef species, geographical or production differendés.
clear conclusion could be drawn for the ruminant meat group because of low sample rfombers
some speciedror the food group muscle meat of fish and fish productsudixad eelthere were
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differences indioxins and dioxirike PCBs between the different stdroups with mean values
ranging from 120 ( &med troud to 7.99 ( @lBor) pg TEQuhoodg expressed on whole weight
basis Mean levelsof dioxins and dioxidike PCBsin herring were overall higher for samples
collected in countries from the Baltic Sea area (4T EQunoodd) compared to countries outside
the Baltic area (2.3pg TEQunood0)- In thefood groupmilk and dairy productsslightly lower mean
levels ¢ dioxins and dioxinlike PCBs were found when movinfyom farm(1.27 pg TEQwnood/g) and

bulk milk (1.30 pg TEQuHoed/9) to retail milk (0.95pg TEQwroedd) €xpressed on fat basihis could

be related to a slight dilution effect at retail level in theingxof milk from different origins or to a
targeting of possible suspect samples at farm I&ad few egg samples had been assigned a specific
production method to serve as a basis for any detailed analysis.

The percentage of results exceedilifferentmaximum levels for dioxins and dioxlike PCBs set by
legislationwas on average 8% with a further 4% exceeding some action Jdueishere were large
variations between group®verall, a lower percentage of results exceeded maximum levels set for
feedthan for food. It is important to bear in mind that a varying proportion of product testing reflects
targeted and not random monitoring. This has the potential of introducing a degree of uncertainty and
bias in the evaluation of background levelgligixins and dioxidike PCBsin food and feed, as higher

total values are expected in targeted compared to random samples.

The impact of changing the basis for the calculation of TEQ fildRyHoos t0 TERyHoos Was
evaluatedwith levelsof dioxins and dioxidike PCBsusing the latter being overdll% lower than
levels using the formef his differencewas mainly due to changes in TEFs for mamntho PCB and
furan congeners with little change in dioxin and 4ootho PCB congeners. However, there were large
variaions observed for different food and feed categories and between praithatsfood and feed
categories.

Dioxin and furan congenexsomprised betweeB0% and A% of the totalconcentratiorof dioxins
and dioxinlike PCBs depending on the food or feedup. There was considerable variation within
food and feed groups. Mormtho PCBs comprised between 15% ari¥s4of the concentration of
dioxin-like PCBs. This proportion was consideralbbwer when using the TEfoos rather than
TERwHoos @S the basis faralculatingthe TEQ.

The arrent resultsclearly include results from both random and targeted monitaitigpugh not
specifically state@ndshould benterpreed with some cautiof he lack of such sampling information
and the irregulacoverage of fod and feed groups over tinaid unfortunatelynot allow for a time
trend analysis to be performetio improve the validity of any assessment of the presence of dioxins
and dioxinlike PCBs in food and feed in Europe random testing and separate repowdisgftitient
number of samples in each food and feed gisupportant.Targetedsampling during contamination
incidences should be clearly indicated as such in the reporting.
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BACKGROUND AS PROVIDE D BY THE REQUESTOR

The term Adioxinsd refers to a group ofaticchemic
hydracarbons, including 75polychlorinated dibenzp-dioxin (PCDD) and 135 polychlorinated
dibenzofuran (PCDF) congeners. Dioxins are widely distributed contaminants formed as unwanted by
products in a number of anthropogenic activities.

The toxicityof individual dioxin anduran congeners differs considerably. From the 210 theoretically
possible congeners, only those substituted in each of ti3s Z- and 8positions of the two aromatic
rings are of toxicological concern. These 17 congeners exhibit aasitakicological profile, with
2,3,7,8tetrachlorodibenzg-dioxin (2,3,7,8TCDD) the most toxic congener.

Polychlorinated biphenyls (PCBs) are chlorinated aromatic hydrocarbons, which are synthesised by
direct chlorination of biphenyl. Depending on thember of chlorine atom substituents1@) and

their position on the two rings there are 209 theoretically possible congeners. PCBs can be divided
into different groups according to their biochemical and toxicological properties-oitfom and
moncortho substituted PCBs show toxicological properties that are similar to dioxins. They are
therefore oftentermedl d i @ X ik e . MdStBthdé PCBs do not show dioxike toxicity.

In order to be able to sum up the toxicity of the different congeners of co(icédioxins and 12
dioxin-like PCBs), Commission Regulation (EC) No 1881/2006 lays down the use oftytoxic
equivalency factors (TEFs) to facilitate risk assessment and regulatory control. The analytical results
of all individual dioxin and dioxifike PCB congeners should be expressed in tern&3)7,8TCDD

toxic equivalents (TEQs) using the TEF values proposed by the World Health Organisation in 1998.

In 2002 a Commission Recommendation (2002/201/EC) prescribed a list of actions to be taken to
reducethe presence of dioxins and diostike PCBs in food and feed. Target levels for food and feed
were recommended based on the opinions produced by the Scientific Committee for Food (SCF, 2000)
and the Scientific Committee on Animal Nutrition (SCARD00). h an effort to harmonés the
legislation on both dioxins and dioxiike PCBs in light of more accurate information on their
presence in food and feed, a new Commission Recommendation (2006/794/EC) was issued in 2006.
This Recommendation introduced randamonitoring of the presence of dioxins, diodike PCBs

and, if possible, nodioxin-like PCBs, by Member States on the basis of criteria defined by
Commission Recommendations 2004/704/EC and 2004/705/E@dbahd bod, respectively. Data

on the backgrond presence of dioxins, furans, and dielike PCBs in food and feed have been
reported on a regular basis to the Commission. In April 2008 the Commission handed the collected
information to EFSA for assessment.

TERMS OF REFERENCE AS PROVIDED BY THE REQUESTOR

The European Food Safety Authority is requested to:

1. Extract from the Member State submissions the original information for each of the 17 dioxins, 12
dioxin-like PCBs and, when relevant, information supplied for-diaxin-like PCBs.

2. Collate and chdcthe accuracy and details of the submitted information.

3. Evaluate contamination levels for food and feed categories as nominated in the Commission
legislation.

4. Assess the impact of changing the legislation from the current TEF system from 1998 in relation
to the new TEFs proposed by the WHO in 2005.

5. Document the findings in a report to the Commission and present the results to the Commission
Expert Group on persistent organic pollutants (POPS).

6. Provide onrgoing support in evaluating the annual submissioindata on dixins, dioxirlike
PCBs and noiwlioxin-like PCBs.

EFSA Journal 2010; 8(3):1385 6-36
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ASSESSMENT

1. Introduction

Dioxins and dioxidike PCBs (polychlorinated biphenyl&rm a group of toxic anénvironmentally
persistent chemicals whose effects on human health include dermaeitytoxmmunotoxicity
reproductive effects and teratogenicity, endocrine disrupting effects and carcinogemnitdgn Berg
et al, 1999.

The term Adioxinsd refers to a ghlooinated aoiaticc h e mi ¢
hydrocarbongLiem and van Zorge, 1995Yhere are 210 theoretically possible congeners in the
group,including 75 polychlorinated dibengmdioxin (PCDD) and 135 polychlorinated dibenzofuran

(PCDF) congenersThey are widely distributed contaminantisat are of no particiar use, but are

mainly formed as unwanted khyoducts in a number of anthropogenic activitieSuch activities

include manufacturing of certain chemicals, incineration of municipal wasiethe bleaching of

wood pulp(Rappe and Buser, 1981; WHO/EUROB8I9 Gillespie and Gellman, 198%ioxins are

very stable against chemical and microbiological degradation and theneéoséstent in the
environment.

Polychlorinated biphenyls (PCBs) are chlorinated aromatic hydrocarbons, wkigh previously
intentionally manufactured and dut their physical and chemical properties, such as- non
flammability, chemical stability, high boiling point, low heat conductivity and high dielectric
constants, were widely used in a number of industrial and commercial appliscdinere are 209
theoretically possible congeners BEBsthatcan be divided into different groups according to their
biochemical and toxicological properti€édTSDR, 2001) Nonrortho and moneortho substituted
PCBs show toxicological properties that asimilar to dioxins. ey are therefore often termed
6di ¢ x ikre . RMdtBthér PCBs do not show diodike toxicity and are therefore termeédont
dioxin-like PCB% The production and use of PCBs have been discontinued in most cosmces
banon their marketing was introduced in 198%t large amounts remain in elec#li equipment,
plastic products andbuildings (e.g. plastic cpeting andsealing materials)While certain lower
chlorinated PCB congeners are metabolised quickly, higher ihted congeners with certain
chlorine substitution patterns are notably more stable and accumulate within the food chain.

Toxicity of dioxins and dioxidike PCBs is mainly mediated through binding to the aryl hydrocarbon
(Ah) receptor therebinducing protein synthesis. Howevemhé toxicity of individual dibenzodioxin,
dibenzofurarand PCBcongeners differs considerably. From the 210 theoretically possible congeners
of dioxin and furanonly those substituted in each of the 2, 7- and 8positions ofthe two aromatic

rings are of toxicological concern. These 17 congeners exhibit a similar toxicological profile, with
2,3,7,8tetrachlorodibenzp-dioxin (2,3,7,8TCDD) the most toxic congené¢Ahlborg et al, 199Q

IARC, 1997).From the 209 theoreticallgossible PCB congeners, only 12 are considered to have
dioxin-like toxicity since they can easily adopt a coplanar structure with the capability to bind to the
Ah receptor, thus showing toxicological properties similar to dioxins (Paaatl 1985; Safe1986;

Safe et al., 2005). However, most dioxins are considerably more toxic than the PCBs, but the
guantities of PCBs released to the environment are several times higher and they, thus, often show
much higher levels in food and feed than dioxins.

Dioxins and dioxinlike PCBsare fat soluble and tend oaccumulate in body fat, both in animals
and humanshiomagnifying throughthe food chainThey are generally not taken up or absorbed by
plants with the exception of some members of the cucurbit fafiijyisteret al, 1994; Whiteet al,
2005) but may settle on the surfaces of the leaVégy can then enter the food chain when animals
eat the contaminated leaves. In aquatic environmdists,and other marine animatsan absorb
dioxinsand dioxinlike PCBs

International studies have concluded that around 95% of human exposun®thcough consumption
of food of animal origin, with meat, dairy products and fish being the main so(@Gksan et al,

EFSA Journal 2010; 8(3):1385 7-36
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1991).0ther way of contamination are throughdathing in air contaminated by dioxiaad dioxin
like PCBsfrom smoke, factory or incinerator emissions or from uncontrolled hazaiaste sites

Dioxins are reputed to be among tiest toxic of organic compound8hronic exposure of animals

to dioxins has resulted in several types of cancer. Based on both animal studies anmuokgite

evidence, 2,3,7;8CDD was classifiedaaé k nown human car ciWwldHealth (cl as
Or gani sWHO) mtardatonal Agency for Research on CancerR®) in 1997. However,
2,3,7,8TCDD does notlirectly affect genetic material and there is a level of exposure below which

cancer risk would be negligible.

Dioxins and dioxinlike PCBsin general contain complex mixtures of differéf€DD, PCDF and
PCB comgenersFor risk assessmentigposes, the concept of toxic equivale€iQ) was developed
to describe the cumulative toxicity of complex mixtures of these compdédisorg et al, 1992)
The procedure involves assigning individual tayiequivalency éctors (TEB) to the PCDD, PCDF,
and PCB congeners in terms of their relative toxicaynparedo 2,3,7,8TCDD, which isconsidered
as the reference congener (TEF=1). The toxic equivalency (TEQ) of a mixucalculated by
multiplying the concentratiaof individual congeners by their respective TEF, teh adding the
individual TEQs to obtain a total TEQ concentration for the mixture.

During the last 15 years, WH®asthrough the International Program on Chemical Safety (IPCS)
established and vevduatedTEFs for dioxins and related compounds through expert consultations. So
called WHOTEF values have been established for humans and mammals, birds and fish (&hlborg

al., 1990; van den Bergt al, 1998). During the WHO/IPCS expert consultationlB07, it was

agreed to reevaluatethe TEF values on a regular basis, preferably at-figar intervals. The last+e
evaluation was undertaken in 2005. As a result, a number of TEF values have been changed, notably
for PCBs, octachlorinated dioxin and farand pentachlorinated furaas indicated in Table 1 &n

den Berget al, 200§. To avoid confusion, it is very important to clearly state what set of factors has
been used by indicating the year in which they were expre3&#gynoss and TERyHoos and the
associated TE®io0es and TEQuHoos Values.

Table 1: Change in WHQoxicity equivalency factorsTERynoss@ndT ERyhoos) between assessments
in 1998 and in 200%/ith changes in bold

Compound TEFwHoss  TEFwHoos | Compound TEFwhoss  TEFwHOoOs
Chlorinated dibenzo-p-dioxins Non-ortho substituted PCBs

2,3,7,8TCDD 1 1 PCB-77 0.0001 0.0001
1,2,3,7,8PeCDD 1 1 PCBS81 0.0001 0.0003
1,2,3,4,7,8HxCDD 0.1 0.1 PCB-126 0.1 0.1
1,2,3,6,7,8HxCDD 0.1 0.1 PCB-169 0.01 0.03
1,2,3,7,8,9HxCDD 0.1 0.1

1,2,3,4,6,7,8HpCDD 0.01 0.01

OCDD 0.0001 0.0003

Chlorinated dibenzofurans Mono-ortho substituted PCBs

2,3,7,8TCDF 0.1 0.1 PCB-105 0.0001 0.00003
1,2,3,7,8PeCDF 0.05 0.03 PCB-114 0.0005 0.00003
2,3,4,7,8PeCDF 0.5 0.3 PCB-118 0.0001 0.00003
1,2,3,4,7,8HxCDF 0.1 0.1 PCB-123 0.0001 0.00003
1,2,3,6,7,8HxCDF 0.1 0.1 PCB-156 0.0005 0.00003
1,2,3,7,8,9HxCDF 0.1 0.1 PCB-157 0.0005 0.00003
2,3,4,6,7,8HxCDF 0.1 0.1 PCB-167 0.00001 0.00003
1,2,3,4,6,7,8HpCDF 0.01 0.01 PCB-189 0.0001 0.00003
1,2,3,4,7,8, HpCDF 0.01 0.01

OCDF 0.0001 0.0003

EFSA Journal 2010; 8(3):1385 8-36
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There is considerable public, scientific and regulatory concern over the negative effects on human
health and on the environment of letgym exposure to even the smallest amounts of dioxins and
dioxin-like PCBs.The Scientific Committee on Food (SCF) assessed thetagksblic health arising

from the presence of dioxins and diofilke PCBs in food in November 2000 and May 2008CF,

2000; SCF, 2001)On 6 November 2000, the Scientific Committee on Animal Moitri(SCAN)
adopted an opinion on the dioxin contamination of feedi@sncbntribution to the contamination of

food of animal origin(SCAN, 2000) These two opinions provided the scientific basis for the
Community measures to limit the presence of theséaminants in food and feed as part of an overall
strategy to reduce thgiresence in the environment and the food chain

A community strategy for dioxins, furans and PGfas adopted by the Commission on 24 October
2001, addressing measures to linmit@eliminate the emissioninto the environment through source
directed measures and addressing the way to actively decrease the@res dioxinsfurans and
PCBsin food and feed

The Commission developed this strategy in view of the general cotltarat the current levels of
exposure a considerable part of the European population would exceed the Tolerable Weekly Intake of
14 pgTEQwHoodkg body weight as derived by the SCF.

The Dioxin Strategy describes an integrated approach to legislatitbodrand feed to reduce the
presence of dioxins, furans and PCBs throughout the food chain. This integrated approach consists of
three pillars:

1. The establishment of strict but feasible maximum levels in food and feed taking into account
the results obtaied in lowering the presence of dioxins in the environment.

2. The establishment of action levels to trigger action when levels in food or feed are found
clearly above background levels. These action levels have an early warning function.

3. The establishmendf target levels to be achieved over time so as to bring the exposure of the
majority of the European population within the limits recommended by the Scientific
Committee on Food.

In 2001, Council Regulation (EC) No 2375/2001 established maximum levealffins in meat and

meat products, fish and fishery products, milk and dairy products, hen eggs and egg products, and oils
and fat. Directive 2002/32/EC of the European Parliament and of the Council (as amended by
Commission Directive 2003/57/EC) establed maximum levels for dioxins in feed materials of plant
origin, minerals, binders, animal fat, and other products of animal origin, fish oil, fish meal, and
compound feed, including fish feedn 2002 a Commission Recommendation (2002/201/EC)
prescribedh list of actions to be taken to reduce the presence of dioxins and-likext*CBs in food

and feed. Target levels for food and feed were recommended basedposavibes opinion®f SCF

(SCF, 2000and SCAN(SCAN, 2000) In an effort to harmonesthelegislation on both dioxins and
dioxin-like PCBs inthe light of more accurate information on their presence in food and feed, a new
Commission Recommendation (2006/794/EC) was issued in 2006. This Recommendation introduced
random monitoring of the presemof dioxins, dioxidike PCBs and, if possible, natioxin-like

PCBs, by Member States on the basis of criteria defined by Commission Recommendations
2004/704/EC and 2004/705/EC farefl and bod, respectively. In order to be able to sum up the
toxicity of the different congeners of concern (the 17 dioxins and the 12 dik&inPCBS),
Commission Regulation (EC) No 1881/2006 lays down the ugeEBfto facilitate risk assessment

and regulatory control. The analytical results relating to all the individioain, furanand dioxinlike

PCB congeners should be expressed in tern2s3p7,8TCDD toxic equivalents using the TEF values
proposed by the World Health Organisation in 1998.

Data on the background presence of dioxins, furans, and dik&iRCBs in 6od and feed have been
reported on a regular basis to the Commission. In April 2008 the Commission handed the information
collected to EFSA foa detailecassessment.
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Objectives

Extract fran the Member State submissions the original information for eattte df7 dioxinsand
furans 12 dioxinlike PCBs and, when relevant, information supplied for-diaxin-like PCBs.

2. Collate and check the accuracy and details of the submitted information.

3. Evaluate contamination levels for food and feed categories as rtethiimathe Commission
legislation.

4. Assess the impact of changing the legislation from the current TEF system from 1998 to the new
TEF valuesproposed by the WHO in 2005.

3. Materials and Methods

3.1. Sampling and analytical procedure

The procedures for sample aadtion, preparation and analyses to monitor the levels of dioxins
(PCDD), furans PCDF) and dioxiflike PCBs in foodstuffsare detailed in Commission Regulation

(EC) No 1883/2006.It also states thatniaccordancevith the provisions ofRegulation (EC) No
882/2004 of the European Parliament and of the Cqufabloratories shall be accredited by a
recognised body operating in accordance with ISO Guide 58 to ensure that they are applying analytical
quality assurance. Laboratories shall be accredited foltpthiea EN ISO/IEC 17025 standard

Analytical resultsshall be reported athe upperboundlevels of the individual PCDD, PCDF and
dioxin-like PCB congeners as well as the combined J&fg in order to enable interpretation of the
results accaling tolegislative requirements. Asomeof the data receivedy EFSA did not include
information on the specific food and feed categories, a classification was undertakemgdeotide
legislation for food ifCommission Regulatio(EC) No1881/2006and feed irDirective 2002/32/EC

The availability of the unit of measure is a prerequisite for data analyses. Commission
Recommendation 2006/794/EC suggests to adopt picogram/gram (pg/g) when reporting results for
dioxins, furans and dioxilike PCBs, and nanogram/graanr mi cr ogr am/ ki |l ogram ( n
the nondioxin-like PCBs. When the information was missing it was assumed that the results were
expressed in the same unit as the maximum levels laid dov@onmmissionRegulation (EC) No

1881/2006 for the specifitommodity.

This report includes data from 1999 onwards, as most of the data received were collected from this
period. Inclusion of older data in the analysis entails comparability issues because the analytical
methods for the substances considered hkely improved over time.

3.2. Data management and validation

EFSA was handed 26,600 sets of individual sample results in the form of Microsoft Excel
spreadsheets, Microsoft Word files or Adobe Acrobat portable document files [uatf. sets

including resuls for only non-dioxin-like PCBswere deferred to a future analysishb® covered in a

separate reporA list of validation stepsvasapplied to theemaining 13,854latasets samples with a

number of relevant fields left blank, samples where only tha TEQunoos Was reported without
individual values at the congener level,samples withotherinconsistaciesin the wayresultswere
reportedmaking interpretation difficulivere excluded from the dataséffter further clarifications

received throughilateral contacts with Member States the remaining datasets were consolidated in

the database.These validation steps resulted in the mb e r of samples |isted
N u mb eolurdn in Table 2.
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Table 2: Number of countnspecific samples initlly submitted, retained after a numbenvafidation
and cleaningtepsijncluded in the final database, and their proportibthe total.

Country Initial Validated Cleaned Final

Number Number Number Number Percent
Austria 228 227 227 215 3.0
Belgium 1,066 1,054 861 577 7.9
Cyprus 48 28 28 17 0.2
Czech Republic 175 117 90 65 0.9
Denmark 277 277 260 257 35
Estonia 21 21 21 21 0.3
Finland 739 739 392 392 5.4
France 598 443 130 129 1.8
Germany 3,543 3,539 1,302 1,260 17.3
Greece 586 260 260 148 2.0
Iceland 290 288 265 245 34
Ireland 803 791 761 697 9.6
Italy 422 365 - - -
Lithuania 3 3 3 3 0.1
Luxembourg 12 12 12 12 0.2
Netherlands 825 643 488 363 5.0
Norway 575 567 429 422 2.8
Poland 389 222 222 47 0.7
Romania 247 - - - -
Slovenia 522 355 262 262 3.6
Spain 204 203 152 152 2.1
Sweden 639 639 593 568 7.8
United Kingdom 1,642 1,589 1,585 1,418 19.5
Total 13,854 12,382 8,343 7,270 100

3.3.  Missing values for individual congener measurementand exclusions

In this report, only samples witomplete information for the 17 congeners of dioxins and furans, and
for the 12 congeners of dioxlike PCBs were retained for statistical analyses. This included an initial
6,616 samples. An imputation technique was adopted to treat mnvsdiregs. An &ploratory analysis

of the toxic equivalent sum of dioxin, furan and diekke PCB congenershowed that, overall, more
than 85% ofthe sumwas determined by fiveongenerqgi.e. 2,3,4,7,8PeCDF 1,2,3,7,8PeCDD
2,3,7,8TCDD; 2,3,7,8TCDF; PCB-126). At the congenerelvel, the LOQ values of samplés which at
least the five aforementioned congenesye present were imputed using countimd food/feed
specific LOQ medianvalugs6 CI eaned number 6 in Table 2)

As a last quality control check, lower angperbound estimates were comparédwer andupper

bound contamination values were determined by setting to zero and LOQ, respectingsner
specificanalytical results reported to be below the LdQaccordancevith Commission Regulation

(EC) No 183/2006, samples were excluded whenpgéentagelifference between lowdroundand
upperbound(reference) estimates of total dioxin levelas greater than pidefined threshold values.
Specifically, thresholds were set to 60% for contamination imathgeof 0.2 to 0.4 pdrEQuhosd g, tO

50% in the rangef 0.4 to 0.8 pgrEQuwnoedd, and to 30% for contaminatidevelsgreater than 0.8 pg
TEQuwhoodg- AT t er these exclusions, t he Anfinal 0 datab
samples from 19 Meber States, Iceland and Norway, but no samples from the Italian or Romanian
submissions since they contained insufficient information (Table 2).
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3.4.  Expression of results

Most of theoriginal files handed to EFShAcluded information on thé&t content of he sample, as

well as on the method used ftat extraction, as required by the legislatidrhe legislation also
prescribes how the results should be expressed for the respective food and feed groups, either on fat,
12% standardised moisture content oolghweight basisWhen not reported, the expression of result

was assumed to be compliant with the legislation. On the other hand, when the expressiorsof result
was not in agreement with legislation requiesnts, the dioxin concentration wasnverted tothe

right expressiomising the reported fat contepiending its availability

3.5.  Limits of quantification

According to Commission Regulation(EC) No 1883/2006, the accepted specific limit of
quantification(LOQ) of an individual congenes the concentratin of an analyte in the extract of a
sample which produces an instrumental response at two different ions to be monitored with an S/N
(signal/noise) ratio of 3:1 for the less sensitive signal and fulfilment of the basic requirements such as
e.g. retentiorime, isotope ratio according to the determination procedure as described in EPA method
1613 revision BREPA, 1994).

In accordance withhe legislationupperbound results were usdldroughout this repomrxcept when
responding to a Commission requestest the impact of using lower or upper bound

3.6. TEQ values

The concentrationf theindividual congeners ieachsample was multiplied by their respective TEF,
as established bthe World Health Organisation gw den Berget al, 1998), and subsequently
summed up to give the total concentration of dioxins dmakin-like PCBs expressed as Toxic

Equivalents (TEQS)

TEQ:En] C *TEF|

i=1
whereGexpresses the concentration of  ;vauecongener i =

To respond to the Commission request $sesshe impact of changing the curret@98TEF values
to the new TEFs proposed by the WHO in 200t same calculation was performed using the 2005
TEFs.

3.7.  Statistical analyses

Frequency tables and summary statistics were produced to descrilokoxire databy year of
collection, country of testing, food and feed gro8pmpleTEQ meansand 2%', 50", 75", 90", 95"
and 99’ percentiles wereomputed at the congener levesing in turn TEf{o0s and TERyHoos. These
statistics were computed for dioxins, das,the sumof dioxins and furans, morartho PCB, hon
ortho PCB, their sum ¢lioxin-like PCB9, and the overall sum of dioxins, furans and didiia PCBs,
here referred to as total dioxink general, food and feexpecific statistics were computed and
reported.

To compardghe impact of usind EFRwnoes and THwhoos Values,the percentag&EQ difference was
computed at théndividual (sample)evel, for each food and feed categoiMoreover, he ratio of
dioxins and furans over total dioxirend the rab of monoortho PCBs overin turn,total dioxirtlike

PCBs and total dioxins were computed at the individual (sample) level to provide an indication of their
general proportional distribution in food and feed.
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A trend analysis was undertaken to see ifithvels of dioxins and dioxHike PCBs had changed over
time. The results were inconclusive with some food groups increasing while others decreased.
Targeted sampling likely biases any attempt to assess time trends.

All analyses were run using the SASttiical Softwarg SAS software, 1999).

4. Results and Discussion

Most results in the dioxin database were received flamJnited Kingdonfollowed by Germanyand
Belgium. Eight Member Statedid not submit any results for the relevant compouridse data
collection covers results from 1999 to 2008 with the majority of samples between 2003 and 2007.
Table 3 details the number of samples covered for each samplinigp yeardifferent countriesSome
countries delivered sample results on a regular basis wtiéx country submissions covered only a
few years. Sample submissions for 2008 were incomplete. The year of collection was mig€ing in
samples, which are not reported in this table.

Table 3: Number of accepted samples submitted for each sampling yd&lae bespective country.

Country 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008| Total
Austria - - - - - 48 39 87 - 41 215
Belgium' - - 58 106 102 73 59 77 92 -| 567
Cyprus - - - - - 17 - - - - 17
Czech Republic - - - - - - 51 - - 14 65
Denmark - 38 40 60 15 85 13 6 - - 257
Estonia - - - - - - 21 - - - 21
Finland - - - 235 29 - 30 50 37 11 392
France - - - 1 97 31 - - - - 129
Germany - - - - 9 100 214 349 588 - | 1,260
Greece - - - 54 - - 28 4 62 - 148
Iceland - - - - 60 144 41 - - - 245
Ireland? - - - - 203 166 137 152 - - 658
Lithuania - - - - - - 3 - - - 3
Luxembourg - - - 12 - - - - - - 12
Netherlands - - 40 46 - 106 106 4 61 - 363
Norway 2 - 8 25 95 178 114 - - - 422
Poland - - - - - - - - - 47 47
Slovenia - - - - - - 88 78 96 - 262
Spain - - - 62 64 26 - - - - 152
Sweden - 21 40 60 35 186 103 59 40 24 568
United Kingdom - - 19 - 453 84 615 157 90 -1 1,418
Total 2 59 205 661 1,162 1,244 1,662 1,023 1,066 137| 7,221

YInformation on the sampling year not available in n=10 samples;
%Information on the sampling year not available in n=39 samples.

The food and feed groups sampled are illustrated in Table 4. Theré&4@debd samples, arl624

food samples spread over categories define@daymission Directive 2006/13/E&hd Commission

Regulation (EC) No 1881/2006, resmpet i vel y. The gr ouapd fishMuoducts e me a
excludingedd cont ai ntndmbear bf samplesi(ingle9%%86 f ol | owed by the gr-r
and dairy pr odumt93)). In the fead areanngostinples bedongéd to the group
60Compound feed, excluding felg2d foll dwed almy maF s e c
of pl ant or i gi B79. Therecwenastk resulis thati couksl dot lfe relassified because

they lacked sufficientiformation of the food and feed product examined.

In many cases there were no indications on what basis the results were expressed, whether on 12%
moisture content, fat or whole weight basis and the fat content was not always given as required by
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legislation. Throughout this report it was assumed that, when this information was lacking, the results
were expressed in the format specified in the legislation for the respective food and feed category.

Table 4: Number of samples distributed in food and feedigpos .

6Statebd

i ndi

cates

results have been expressed, whether on fat, whole weight (ww), or 12% moisture (12%) basis.

Food group Frequency Percent State
Meat and meat products ruminants 175 2.4 fat
Meat and meat products poultry 94 1.3 fat
Meat and meat products pigs 90 1.2 fat
Liver and products terrestrial animals 91 1.3 fat
Muscle meat fish and fish products axdihgeel 1,976 27.2 ww
Muscle meat eel 139 1.9 ww
Raw milk and dairy products inalingbutter 931 12.8 fat
Hen eggs ad egg products 785 10.8 fat
Fat ruminants 80 1.1 fat
Fat poultry 66 0.9 fat
Fat pigs 89 1.2 fat
Mixed animal fats 43 0.6 fat
Vegetable oils and fats 97 1.3 fat
Marine oils 111 15 fat
Fish liver and products 43 0.6 ww
Fruits, vegetables and cergal 260 3.6 ww
Other products 335 4.6 -
Infant and baby food 219 3.0 fat*
Feed materials of plant origin excl. oils 378 5.2 12%
Vegetable oils and their kyroducts 68 0.9 12%
Feed materials of mineral origin 114 1.6 12%
Animal fat, including milk fatand egg fat 37 0.5 12%
Other land animal products incl. milk, eggs 31 0.4 12%
Fish oil 89 1.2 12%
Aquatic animals excl. fish oil and protein 128 1.8 12%
Fish protein hydrolysates >20% fat - - -
Additives binders and artiaking agents - - -
Additives compounds of trace elements 79 1.1 12%
Premixtures 91 1.3 12%
Compound feed, excl. fur animals, pets, fish 482 6.6 12%
Feed for fur animals, pets and fish 143 2.0 12%
Feed not specified 3 <0.1 12%
Food not specified 3 <0.1 12%

'Contamination levelwere computed for results expressed both as fat and whole weight basis (section 4.7 for a comparison).

4.1.  Number of samples by country and food and feed groups

The number of samples retained for further analyses are reported in5Tiableach food and fee
group, respectively, for each country. Although in general most countries contributed information to
evaluate dioxin levels, thus followin@€ommission Recommendation2004/704/EC on annual
sampling, a number of countries provided suitable dioxin infoomatin a limited range of food

groups only.

A general caution is in place in relation to random and targeted sampling. Some of the results reported
might have originated from testing during specific contamination incidences involving dioxins.

EFSA Journal 2010; 8(3):1385
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Table 5: County ISO code and food and feed group specific sample numbers.

AT BE Cy CZ DE DK EE ES FI FR GB GR IE IS LT LU NL NO PL SE SI| Total

Food category

Meat ruminants 11 40 . 1 68 . . . . . . 18 9 2 9 17 175
Meat poultry 6 21 . . 29 . . . . . 20 14 4 . 94
Meat pigs 6 2 . 19 38 . . . . . . 8 . 3 2 8 2 2 90
Liver terrestrial animals 2 6 . . 29 . . . 5 1 . 7 30 2 . . . 3 . 6 . 91
Muscle meat fish 10 21 6 6 106 48 18 107 319 73 474 30 120 106 3 12 . 208 14 247 48| 1,976
Muscle meat eel . . . . 32 10 3 . . . . . . . . . 81 . . 13 . 139
Raw milk and dairy 10 268 11 13 273 24 . . 15 11 60 20 36 13 12 12 46 107 931
Hen eggs 14 49 . . 353 20 . . 10 35 39 14 145 5 6 83 12 785
Fat ruminants . 6 . . . 24 . . . . . . 37 . . . . . . 7 6 80
Fat poultry . 10 . . 1 15 . . . . . . 21 . . . . . . 12 7 66
Fat pigs 1 3 . . 43 14 . . . . . 1 14 . . . . . . 9 4 89
Mixed animal fats 1 10 . 1 1 . . . . . 4 . 1 . . . . 10 . 4 11 43
Vegetable oils and fats 1 16 . 2 45 . . . . . 15 3 2 . . . . 2 . 11 . 97
Marine oils 1 . . . 34 5 . . . 1 5 3 2 2 . . . 21 . 16 21 111
Fish liver and products . . . . 27 . . . . . . . . 10 . . 5 1 . . . 43
Fruits, vegetables and cereals 6 14 . 12 111 . . . . 7 35 17 14 1 . . . 3 . 36 4 260
Other products 5 24 . 2 10 1 . . 23 . 250 1 1 2 . . . 10 4 . 2 335
Infant and baby food 5 . . . 60 . . . 20 . 106 5 . . . . . . . 23 . 219
Total food 79 490 17 561260 161 21 107 392 1281,008 141 423 157 3 12 86 280 47 515 241| 5,624
Feed caggory
Feed plant origin 73 23 . 3 8 101 . 66 16 . . 60 16 . 10 2 378
Vegetable oils 1 14 . 4 5 11 1 28 . . . 3 . . . 1 68
Feed mineral origin . 1 8 24 . 57 . . . 20 1 . 3 . 114
Animal fat . 7 . . . 8 . . . . . 3 7 2 . . 6 4 . . . 37
Other land animal products . . . . . . . . . . 5 2 16 2 . . 6 . . . . 31
Fish oil 3 . . 11 . 6 . . 16 1 7 17 . . 4 23 1 89
Aguatic animals . 1 . 2 . 28 . 9 . . 17 . 10 33 . . 4 21 3 . 128
Additives comptrace elements 9 6 . . . 3 . . . . 11 . 24 . . . 23 . . 1 2 79
Premixtures 12 3 1 . . . . 46 . 7 . . . 15 1 . 5 1 91
Compound feed 41 27 9 . 25 . 1 144 . 49 12 . . 131 7 . 28 8 482
Feed for fur animals and fish 2 15 . 5 . . 35 . 3 6 . 5 66 2 4 143

Total feed | 136 87 0 9 0 96 0 45 0 1 410 7 274 88 0 0 277 139 0 53 18| 1640
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4.2.  Frequency and descriptive statistics for samples below LOQ

The proportion of samples below the LOQ at the congener level, stratified on the basis of the
expression of results (12% moisture, fat onale weight) is shown in Table. @he medianof the
LOQ and the range are also reported.

The congeners most commonly detected were OCDD and7/HCBr feed, PCBL18 for food
expressed on a fat weight basis and PUBwhen expressed on whole weight basis, while
1,2,3,4,7,8, HpCDF was the least commonly detected in both food and féed.maximumLOQ
values reported foa few of the congeners were relatively high. This was particularly the case for
monac-ortho PCBs, éhoughthis group also included somelatively lowminimumLOQ values The
greater heterogeneity in LOQ valuaisserved in thelioxin-like PCB group compared to dioxins and
furanscould be due ta differentanalytical set up icasetheywereanalysed dgether with the non
dioxin-like PCB group. For thitattergroup indeedess sensitivity is required becauselod expected
higher concentration levels.

Table 6: Proportion of results below the LOQ (<LOQ), median (P50) and range (minimum and
maximum) & LOQ values over the 29 individual congeners expressed in pg/g.

Expressed on 12% Expressed on fat basis | Expressed on whole weight
moisture
Congener <LOQ Range <LOQ Range <LOQ Range
% P50 (min-max) % P50 (min-max) % P50 (min-max)
2,3,7,8TCDD 76 0.030 <0.001-0.51 | 61 0.050 0.0031.50 25 0.006 <0.00%0.54
1,2,3,7,8PeCDD 75 0.033 0.0030.70 | 42 0.050 0.0012.20 22 0.006 <0.00%0.62

1,2,3,4,7,8HxCDD 87 0.030 0.0020.92 | 49 0.060 0.00:1.70 50 0.010 <0.00%0.92
1,2,3,6,7,8HxCDD 69 0.031 0.00:x0.65 | 31 0.066 0.00%:1.60 21 0.010 <0.00%0.80
1,2,3,7,8,9HxCDD 78 0.030 0.0020.87 | 49 0.060 0.00%1.50 48 0.011 <0.00%0.70
1,2,3,4,6,7,84pCDD 38 0.055 0.0064.92 | 21 0.140 0.00:300 30 0.040 <0.00%4.06

OCDD 22 0.084 <0.00320.8 | 21 0.380 0.00335.0 30 0.100 0.00%7.63
2,3,7,8TCDF 53 0.039 0.0020.35 | 42 0.051 <0.00%1.70 9 0.014 <0.0010.42
1,2,3,7,8PeCDF 64 0.031 0.00:0.42 | 54 0.050 0.00%1.80 16 0.010 <0.0010.40
2,3,4,7,8PeCDF 60 0.035 0.00:0.25 | 22 0.050 0.00:1.90 11 0.010 <0.0010.40

1,2,3,4,7,8HXCDF 67 0.034 0.0020.75 | 29 0.058 0.00%:0.77 26 0.010 <0.00%0.75
1,2,3,6,7,8HxCDF 69 0.030 0.00:x0.62 | 34 0.050 0.00+1.00 25 0.010 <0.00%0.72
1,2,3,7,8,9HxCDF 91 0.030 0.00:x0.82 | 76 0.050 <0.00%1.60 81 0.010 <0.00%0.90
2,3,4,6,7,8HxCDF 71 0.030 0.0021.12 | 43 0.070 0.00x1.10 27 0.010 <0.00%0.77
1,2,3,4,6,7,8dpCDF 50 0.042 <0.0030.25 | 24 0.070 0.00%0.20 34 0.029 <0.00%0.20
1,2,3,4,7,8HpCDF 93 0.040 <0.00%1.20 | 75 0.060 0.00%5.20 86 0.013 <0.00%0.94

OCDF 62 0.100 <0.00%20.8 | 47 0.199 0.00:120 60 0.050 0.00%2.30
PCB-77 24 0.985 <0.00r64.6 | 17 2.180 0.062160 4 0.350 0.00#77.5
PCB-81 50 0.220 <0.00%208 | 38 0.400 0.00%35.0 25 0.250 <0.00%26.3
PCB-126 44 0.180 <0.00:45.0 | 12 0.360 0.0019.00 6 0.044 0.0023.53
PCB-169 60 0.050 <0.00310.0 | 21 0.270 0.00217.2 12 0.035 0.0024.78
PCB-105 47 10.00 <0.00:790 | 22 20.00 0.0041071 8 10.00 0.036200
PCB-114 66 10.00 <0.00:159 | 48 10.00 0.0041071 26 1.483 0.001250
PCB118 38 10.00 0.009750 | 13 10.00 0.00x1071 12 1.590 <0.0011000
PCB123 68 10.00 <0.00%208 | 54 10.00 0.0025357 28 1.000 <0.001286
PCB-156 49 10.00 <0.00%140 | 23 12.00 0.01061071 10 10.00 0.008200
PCB-157 62 10.00 <0.00390.0 | 40 10.00 0.0041071 18 1.300 0.002200
PCB-167 54 10.00 <0.00%1263 | 33 10.00 0.0102142 11 9.560 0.008-200
PCB-189 69 7.000 <0.00£158 | 52 10.00 0.0032810 29 2.700 0.001630
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4.3. The impact of using lower orupper bound calculations

Lower and uppeboundPCDD, PCDF, notrtho andmono-ortho PCB mean levelsvere compared,
and results displayed ifables7 and8. Use ofupperboundfiguresis prescribed by the legislation to
check for complianceDverall upper bound results showe¥ higher levels than lower bound results,
although this varied betwee?® for nonortho PCBs t024% for PCDDs.In food, thedifferences
between lower and uppbound estimategaried considerably between food grows#th upperbound
values showing on averadéo higher levels than lowdyound valuesbut with a variatioaof between
0.03% to 7% for the different food groups

Table 7: Food groupspecific means (in p@EQuroedg) of dioxins (PCDD), furans (PCDF), non
ortho (NO PCB) andmoncortho dioxin-like PCB (MOPCB)using lowerandupperbound

Lower bound pg TEQwnoes/d Upper bound pg TEQwhood/d
Food group' PCDD PCDF NOPCB MOPCB| PCDD PCDF NOPCB MO PCB
Meat and meat products ruminants 147 099 082 0.23 1.58 1.03 0.84 0.24
Meat and meat products poultry 0.18 027 027 015 | 038 034 030 0.18
Meat and meat products pigs 0.06 0.17 015 0.27 | 023 0.24 0.18 0.28
Liver andproducts terrestrial animals 0.69 242 223 012 | 089 245 225 0.13
Muscle meat fish and products excl.'e¢ 051 137 146 062 | 052 137 1.46 0.63
Muscle meat eel 143 114 325 087 | 144 115 325 0.88
Raw milk and dairy products incl. butteg 0.26 0.38 0.9 0.09 | 0.37 042 090 0.10
Hen eggs and egg products 040 044 079 026 | 048 047 0.8 0.29
Fat ruminants 0.27 0.21 0.43 0.11 0.30 0.23 044 0.13
Fat poultry 0.16 012 015 003 | 023 0.14 0.17 0.05
Fat pigs 0.11 069 073 020 0.20 0.72 074 021
Mixed animal fats 05 027 125 042 | 058 031 127 0.44
Vegetable oils and fats 0.03 0.06 0.10 0.05 | 0.11 0.09 0.14 o0.07
Marine oils 0.12 021 137 046 | 025 026 137 047
Fish liver and products 246 6.05 18.06 597 | 247 6.05 18.06 5.97
Fruits vegetables and cereals 0.21 015 0.04 003 | 027 018 0.05 0.04
Other products 072 184 1211 013 | 082 187 111 0.19
Infant and baby food 005 006 016 004 | 011 0.08 0.17 0.05

IAll food groups expressed on fat basis with the exception of theirmiieated by (*) expressed on whole weight.

Overall, feed groups showed larger differences between lower andhgpat contamination levels
with upper bound valueat an average 3% higher than lower bound values, but with a variation of
between 1% to 8 for the different feed groupdbeit at some low level&lthough not shown here,
dioxin concentrations expressedidsQuhoos displayed very similar patteras would be expected

Table 8: Fea group specific means (in pgEQwhoed/g) Of dioxins (PCDD)furans (PCDF), non
ortho (NO PCB) and mon@rtho dioxin-like PCB (MOPCB) usingower andupperbound

Lower bound pg TEQwnoos/g Upper bound pg TEQwhood/9

Feed group PCDD PCDF NOPCB MO PCB| PCDD PCDF NOPCB MO PCB
Feed materials of plant origin exclli 0.02 0.07 0.02 0.01| 0.11 011 o0.06 0.02
Vegetable oils and their byroducts 0.04 0.03 0.02 0.01| 0.17 0.09 0.13 0.02
Feed materials of mineral origin <0.01 0.01 0.02 0.01| 0.08 0.05 0.08 0.02
Animal fat, including milk fatand egg f{ 0.07 0.09  0.18 0.10 | 0.28 0.16 0.25 0.11
Other land animal products <0.01 0.010 o0.01 0.01| 0.13 0.06 0.06 0.02
Fish ol 0.74 201 554 160 | 080 203 554 160

Aquatic products excl. oil, hydrolysateq 0.10 0.28 0.65 020 | 012 029 065 020
Additives compounds of tracéeenents 0.06 0.01 0.01 0.01| 0.13 0.06 0.05 0.02

Premixtures 0.01 0.02 0.01 <001| 007 005 0.02 0.01
Compound feed, excl. next group 0.03 0.07 0.18 0.05| 0.11 0.11 020 0.06
Feed for fur animals, pets and fish 0.15 0.46 111 0.31| 018 047 115 0.31
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4.4.  Comparison of TEQ levels using TERynogs and TEFwHoos

Changing the basis for calculatifg=Q to the newTEF recommendations issued by WHO in 2005

will overall result in 14% lower values witthe extent of the difference highly variable acrass

within food (Figure 1)and feedgroups (Figure 2)Iin food a change woulasult in 9% to 17%ower

valuesand in feed between 4% atf% lower valueswhen evaluating foodndfeedspecificgroup

median values. In food, the smallest a#idn between sample@neasued as the difference between

P5 and P95as seenimh he gFiosipsl| ibver, ahRa tparpddwédcRasywd mi | K anc

product séd, while the most heterogeneous variati
dVeat and meat products piggnd o6 Marine oilsdéd. Among feed group
in OFeed material of mineral origindé and O0Additi
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Figure 1: Box-plot (whiskers at P5 and P95, box at P25 and P75 with line at P50) of the percentage
charge when comparing TEfoss With TEQuHoos Values (TEQHogs Used as reference) for food.
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Figure 2: Box-plot (whiskers at P5 and P95, box at P25 and P75 with line at P50) of the percentage
change when comparing Thfdes With TEQuhoos Values (TEQHogs Used & reference) for feed.

Details of tlese variatiors arefurther illustrated in Table8 to 11 where the percentage differences for
dioxing/furans(Table 9), dioxin-like PCBs(Table 10 and total dioxingTable 1) are displayedor
each food and feed groups expected changes PCDD/F TEQ levels are lespronouncecthan
changes in the dioxitike PCB levels.Overall, dfferences wereslightly more pronounced in food
compared to feed groups.
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Table 9: Mean, and percentiles for TEfbes and TEQynoos dioxin and furan (PCDD/F) levels across food and feed groups, together wekptession of result (ER)
andthe percentage difference between ThQus and TEQynoos Calculatedat theindividual sample level[iff) .

PCDD/F pg TEQuHo9s/d PCDD/F pg TEQwHoos/d
Food group ER | Mean P25 P50 P75 P90 P95 P97.5 P99 | Mean P25 P50 P75 P90 P95 P97.5 P99 | Diff
Meat and meat products ruminants fat | 261 026 062 109 233 292 39 887| 239 023 051 094 197 286 330 875| -13
Meat and meat products poultry fat 0.72 025 0.39 1.00 1.48 1.90 4.02 565 064 023 036 0.89 1.25 165 363 4.14 -9
Meat and meat products pigs fat 0.47 0.17 0.23 0.67 1.08 1.17 1.29 576 042 0.16 021 058 0.97 1.10 1.12 4.96 -8
Liver and products terrestrial animals fat | 3.34 077 163 367 584 1364 1838 3851 263 071 158 296 433 976 14.76 2790 | -16
Muscle meat fish and fish products excl. eel ww | 1.89 013 042 185 463 897 1336 1865| 145 0.12 036 146 353 6.74 9.75 1331| -16
Muscle meat eel ww | 259 095 227 393 509 624 667 816| 221 079 193 339 450 528 615 7.22| -15
Raw milk and dairy products incl. butter fat | 0.78 026 045 087 161 286 353 479 067 022 039 075 137 235 294 404 | -14
Hen eggs and egg products fat | 094 028 047 102 218 304 460 7.24| 083 026 042 090 188 259 371 648 | -10
Fat ruminants fat | 063 029 042 062 107 121 179 196| 046 026 036 054 093 109 154 171| -13
Fat poultry fat 037 014 019 035 0.83 1.32 2.43 288| 034 013 017 0.32 0.67 129 240 284 -10
Fat pigs fat 092 0.13 033 071 1.84 5.10 6.71 11.22( 070 0.12 0.32 0.58 140 384 451 7.61 -14
Mixed animal fats fat | 0.89 0.17 023 033 0.76 117 9.78 17.16| 081 0.16 021 0.28 063 1.01 8.00 16.85| -10
Vegetable oils and fats fat | 0.20 011 0.16 024 033 04 064 147| 018 010 0.15 022 028 033 060 1.18 -9
Marine oils fat | 061 017 025 055 091 190 234 260| 046 016 023 045 084 168 226 243 -9
Fish liver and products ww | 852 190 6.39 14.26 2065 21.65 2646 2826 7.10 168 516 1195 17.14 17.60 21.34 23.15| -13
Fruits, vegetables and cereals ww | 0.45 <0.01 0.02 0.10 0.78 1.90 4.60 8.62| 042 <0.01 0.02 0.09 0.72 1.83 455 8.33 -7
Other products - 2.67 027 055 1.34 4.07 1050 19.99 4528| 2.10 0.25 0.49 1.18 342 759 1480 33.47 -12
Infantand baby food fat 020 0.03 0.13 0.23 042 0.73 1.19 1.24| 0.18 0.03 0.12 0.20 0.38 0.63 1.12 1.17 -9
Feed materials of plant origin excl. vegetable d 12% | 0.21 0.07 0.12 028 037 048 072 1.15| 019 0.06 011 026 035 046 063 1.12 -7
Vegetable oiland their byproducts 12% | 0.26 0.20 023 030 042 057 075 086 025 018 022 028 038 056 079 0.80 -5
Feed materials of mineral origin 12% | 0.13 0.06 010 0.18 029 029 030 0.39| 012 0.05 0.10 0.17 027 027 0.28 0.36 -7
Animal fat, including mlk fat and egg fat 12% | 044 022 031 0.51 0.83 1.72 1.81 1.81| 041 020 0.28 047 0.80 1.57 1.63 1.63 -7
Other land animal products 12% | 0.19 0.09 0.12 0.19 0.29 0.82 0.91 091 018 0.09 0.12 0.8 0.27 0.78 0.87 0.87 -6
Fish oll 12% | 2.83 1.71 252 395 528 5.53 5.96 7.08| 2.43 147 208 344 446 5.03 544 6.35 -14
Aquatic products excl. fish oil and protein 12% | 041 022 035 052 074 097 112 161| 036 020 030 044 062 080 112 136| -11
Additives compounds of trace elements 12% | 0.19 0.07 012 029 055 071 077 083| 0.18 0.06 011 027 053 069 0.75 081 -6
Premixtures 12% | 0.12 0.05 0.07 0.17 029 030 035 097| 0.12 0.04 007 016 0.27 028 0.33 0.83 -7
Compound feed, excl. fur animals, pets and fi 12% | 0.22 0.06 0.17 029 044 069 090 114| 019 005 0.16 027 038 058 0.74 0.97 -8
Feed for fur animals, pets and fish 12% | 065 028 053 091 136 157 170 194 055 024 044 075 115 131 145 1.78| -15
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Table 10: Mean, and percentiles for Thfes and TEQunoos dioxin-like PCB (DL P@) levels across food and feed groupgiether with thexpression of result (ER)
andthe percentage difference between Tygiss and TEQynoos calculatedat theindividual sample levelliff).

DL PCB pg TEQwoos/9 DL PCB pg TEQwHoos/9
Food group ER Mean P25 P50 P75 P90 P95 P975 P99| Mean P25 P50 P75 P90 P95 P97.5 P99 | Diff
Meat and meat products ruminants fat 108 034 069 130 233 281 391 998 093 030 063 116 192 256 344 857| -12
Meat and meat products poultry fat 048 0.12 025 045 120 177 202 5384 036 0.09 017 039 074 161 184 364| -23
Meat and meat products pigs fat 046 0.02 012 033 073 138 546 9.74 0.28 0.02 009 023 053 113 225 4.79| -17
Liver and products terrestrial animals fat 238 013 062 140 274 425 3207 5690 230 013 061 130 271 4.09 31.75 56.52 -8
Muscle meat fish and fish products excl. eel ww 208 024 089 210 567 7.99 10.63 14.53 165 020 074 171 408 635 853 11.34| -17
Muscle meat eel ww 412 005 244 580 851 1274 1643 2756 35 003 222 535 775 1212 1519 18.44| -16
Raw milk and dairy products incl. butter fat 100 025 053 097 192 3.04 548 1065| 095 023 045 095 179 311 562 873 -6
Hen eggs and egg products fat 109 016 031 090 232 372 649 10.23 088 0.11 022 075 175 291 512 9.71| -22
Fat ruminants fat 056 024 034 056 143 167 230 409 049 021 032 046 125 151 197 343| -10
Fat poultry fat 021 009 015 032 046 052 059 094 018 0.07 013 029 038 042 060 0.97| -14
Fat pigs fat 095 007 026 056 176 494 742 2219 089 005 0.16 051 166 3.83 7.40 22.15| -19
Mixed animal fats fat 1.72 007 056 111 328 6.45 1555 2456| 141 0.03 042 090 3.09 448 1483 1887| -20
Vegetable oils and fats fat 0.22 0.04 008 022 034 066 102 5.15 0.17 0.02 0.07 0.16 030 040 042 438| -21
Marine oils fat 184 027 089 181 546 650 804 1476 153 023 064 154 366 5838 680 13.69| -18
Fish liver and products ww 2403 6.09 14.12 4591 59.90 63.63 66.97 77.86| 20.25 5.00 11.64 38.55 51.46 53.73 58.22 67.49| -16
Fruits, vegetables and cereals ww 0.09 <0.01 001 002 015 050 120 171 0.06 <0.01 <0.01 0.02 0.12 029 074 133| -22
Other products - 129 013 033 091 236 536 927 1837| 118 0.09 0.27 0.79 217 433 7.37 17.18| -20
Infantand baby food fat 022 0.02 0.07 027 057 071 162 220| 019 001 006 023 049 058 138 1.90| -17
Feed materials of plant origin excl. vegetable { 12% 0.08 0.02 003 009 018 025 037 0.82 0.07 0.01 0.02 0.07 0.18 0.27 038 0.69| -25
Vegetable @s and their byproducts 12% 0.15 005 011 018 029 044 08 087 015 004 011 0.18 033 040 096 0.98| -10
Feed materials of mineral origin 12% 0.10 0.02 0.03 013 0.18 037 060 066| 0.09 001 003 013 023 034 065 0.67| -19
Animal fat, includihg milk fat and egg fat 12% 036 014 029 059 071 078 086 086 029 007 023 049 064 071 074 0.74| -24
Other land animal products 12% 0.08 0.02 006 011 015 023 046 046| 0.08 0.02 004 009 014 027 053 053| -17
Fish oil 12% 7.14 369 6.38 954 1323 16.17 1753 26.31| 6.15 356 535 8.07 1099 1369 14.80 22.39| -13
Aquatic products excl. fish oil and protein 12% 086 0.29 067 105 172 253 338 3.96 0.73 0.22 057 092 135 222 288 345 -19
Additives compounds of trace elements 12% 0.06 0.02 0.03 0.07 012 019 024 122 0.06 0.01 001 0.06 014 022 025 122| -29
Premixtures 12% 0.03 002 0.03 003 004 011 016 0.27( 003 001 0.02 0.03 0.03 012 0.17 0.28| -26
Compound feed, excl. fur animals, pets and fiy 12% 026 0.02 003 000 09 163 214 267 0.22 001 0.02 008 09 150 179 224| -34
Feed for fur animals, pets and fish 12% 146 073 134 195 251 293 428 4.75 1.27 067 113 166 222 2.48 3.80 456| -14

EFSA JournaR010; 8(3):1385 20-36



~ . efsam

European Food Safety Authority Monitoring of Dioxins in Food andded

Table 11: Mean, and percentiles for Thfbes and TEQunoos dioxin, furan (PCDD/F) and dioxihike PCB (DL PCB) levels across food and feed grotgagether with
theexpression of result (ERINdthe percentage difference between Tgfss and TEQynoos Calculatedat theindividual sample level[iff).

PCDD/F + DL PCB pg TEQwnoss/d PCDD/F + DL PCB pg TEQuhoos/d
Food group ER | Mean P25 P50 P75 P90 P95 P97.5 P99 | Mean P25 P50 P75 P90 P95 P97.5 P99 Diff
Meat and meat products ruminants fat 369 075 142 237 407 507 755 1798| 333 067 129 215 357 426 627 1471 -12
Meat and meat products poultry fat 120 042 069 137 201 350 7.42 983| 1.00 038 060 124 179 211 598 7.27 -15
Meat and meat products pigs fat 093 024 036 118 163 371 6.47 9.96 0.69 020 033 0.8 147 284 2.97 5.58 -13
Liver and poducts terrestrial animals fat 572 094 226 508 7.86 2024 56.41 9541| 493 086 182 441 6.54 17.02 4881 84.42 -14
Muscle meat fish and fish products excl. eel ww 398 038 135 4.17 11.16 16.60 2258 2994| 309 031 112 324 8.65 1276 16.71 2271 -17
Muscle meat eel wWw 6.71 324 456 853 1254 19.19 2471 29.74 577 2.68 398 7.68 10.62 16.44 20.19 22.65 -12
Raw milk and dairy products incl. butter fat 178 067 104 18 336 582 842 1398| 161 058 090 170 292 542 7.79 1301 -11
Hen egs and egg products fat 203 050 082 195 466 6.64 9.87 1528| 1.71 041 069 160 3.74 535 838 13.32 -15
Fat ruminants fat 109 055 081 118 233 311 366 524| 095 050 066 1.01 206 283 3.08 4.38 -12
Fat poultry fat 058 023 036 061 119 177 274 3.40| 052 020 032 055 111 163 258 3.23 -11
Fat pigs fat 187 020 064 137 3.66 10.67 1548 2452 159 0.17 054 111 426 9.70 1245 23.95 -16
Mixed animal fats fat 260 023 073 132 405 6.90 2533 41.72 222 020 048 107 3.72 4.86 2283 35.72 -15
Vegetable oils and fats fat 042 016 030 046 064 088 124 6.62| 035 015 024 038 053 063 080 556 -13
Marine oils fat 235 053 120 219 6.05 7.89 9.63 16.36| 199 046 1.00 1.87 424 721 7.88 15.03 -16
Fish liver and products ww | 3255 11.06 17.67 56.17 80.85 86.10 86.36 98.50| 27.35 9.12 14.66 46.69 68.97 72.80 74.23 85.03 -15
Fruits, vegetables and cereals wWw 054 001 0.02 0.14 090 205 569 11.41 048 0.01 002 012 081 190 4.9 9.77 -13
Other products - 396 045 094 248 7.22 15.13 28.97 62.07 328 037 085 208 6.10 1190 23.71 50.15 -15

Infant and baby food 042 005 019 058 089 145 216 3.09| 036 006 016 048 078 133 183 2.69 -10

Feed materials of plant origin excl. vegetatile | 12% | 029 009 0.19 032 050 0.73 105 141| 0.26 0.09 0.17 029 047 069 104 1.29 -11

Vegetable oils and their gyroducts 12%| 041 030 037 050 072 088 114 115 04 029 036 047 064 08 1.0 1.26 -4
Feed materials of mineral origin 12%| 023 008 021 031 034 067 070 098] 022 008 021 028 036 058 0.75 0.77 -8
Animal fat, including milk fat and egg fat 12%| 079 038 072 093 139 210 217 217 070 035 064 091 117 194 199 1.99 -13
Other land animal products 12%| 027 019 021 031 034 092 09 09| 025 017 018 027 035 087 091 091 -7
Fish oil 12%| 9.97 6.00 864 13.11 17.83 22.08 2462 3289| 858 509 746 11.76 1486 19.1 21.14 28.64 -13
Aquatic products excl. fish oil and protein 12% 127 054 104 158 237 343 414 477 1.09 047 089 143 207 297 359 4.23 -14
Additives compounds of trace elements 12%| 025 008 019 031 071 080 086 134| 024 007 017 030 062 0.76 0.82 133 -9
Premixtures 12%| 0.16 007 009 022 031 034 040 102 014 007 008 019 029 031 0.37 0.8 -11
Compound feed, excl. fur animals, pets and fiy 12% | 0.47 0.08 0.22 033 144 216 298 381| 041 007 02 029 134 195 256 3.21 -13
Feed for fur animals, pets and fish 12%| 211 107 195 295 375 431 568 6.89| 182 094 158 242 327 372 476 6.11 -14
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For acomparisonof absolute values of contamination across the different groups, theohasis

which results are expressedistbe taken into account. The highest mean levels of dioxins and

dioxin-like PCBs in foodvhen expressed on a whaleight basisver e observed for OF
and products t hgdgegoandd MU3 2] @ @& @gITE®Re.d9N and

when expressedonafatasi s for o6Liver and producrtpg thereof
TEQwHoodQ). In feed all expressed on 12% moisture batfie highest levels were fourid 6 Fi s h

0 i LODPY(TEQuHos/9)-

4.5.  Dioxin congener group proportions

The ratio of the combined group of dioxins and furans over total dioxin levels computed at the
sample level is describéa Table 2 for TEQuhoss and TEQuHoos.

Table 12: Theproportion of dioxins and furangCDD/F) over total dioxins in percent (mean, percentiles
1% 25" 50" 75" 99") for TEQunoss @and TEQuioos

% PCDDI/F of total dioxin TEQwnoes | % PCDD/F of total dioxin TEQwnoos
Mean P1 P25 P50 P75 P99 |Mean P1 P25 P50 P75 P99

Food group

Meat and products ruminants 46 5 30 44 59 96| 46 5 30 45 61 97
Meat and products poultry 62 8 49 65 74 95| 66 7 57 66 79 96
Meat and meat products pigs 68 2 51 67 91 96| 71 7 59 74 93 97
Liver and products terrestrial 73 20 67 76 83 98| 71 15 64 75 82 98
Muscle meat fish and products | 41 8 26 42 54 92| 42 9 27 42 54 92
Muscle meat eel 48 4 25 36 98 99| 47 5 24 33 99 99
Raw milk and productdbutter 50 10 35 45 60 99|49 10 33 45 60 99
Hen eggs and egg products 58 14 48 58 70 94|62 14 50 64 75 95

Fat ruminants 53 22 45 53 61 94|53 22 44 53 60 92
Fat poultry 60 33 51 58 67 93|61 32 51 60 69 93
Fat pigs 59 10 50 57 69 95| 61 8 51 61 72 96
Mixed animal fats 45 4 21 39 73 93| 48 8 19 47 75 92
Vegetable oils and fats 62 11 49 60 84 98| 65 9 51 64 86 98
Marine oils 34 6 14 25 54 93| 36 7 17 27 57 92
Fish liver and products 30 12 18 21 26 99|30 12 19 21 27 99
Fruits, vegetablesandcereals | 71 11 58 73 87 98| 76 18 69 79 89 98
Other produts 63 17 51 65 78 95|65 16 54 68 80 95
Infant and baby food 56 15 39 56 71 96| 59 5 41 58 79 96

Feed of plant origin excl. oils 71 23 60 74 87 98|76 21 64 81 90 99
Vegetable oils and byroducts 67 23 55 66 84 94|67 20 56 61 86 97
Feed materials of mimal origin 64 15 47 62 87 94|67 13 45 66 90 97
Animal fat, incl. milk and egg b5 24 38 52 77 91|60 22 41 61 84 95

Other land animal products 68 28 51 67 87 95|69 25 49 67 89 97
Fish oil 30 7 23 29 37 86| 30 6 23 29 36 86
Aquatic products excl. giprotein | 38 11 26 36 43 86| 40 16 27 35 44 95
Additives trace elements 74 9 59 81 91 97| 78 8 61 87 95 99
Premixtures 74 45 65 72 88 95|78 40 61 85 92 97
Compound feed, exdhelow 67 14 51 70 89 96| 72 14 55 83 93 97

Feed fur animals, pets and fish | 33 8 22 30 38 94| 33 7 23 30 36 93

Using TEQunoes Values, the mean percentages of dioxins and furans over total dioxin levels
ranged from 30% for OFish |iver and productsd
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vegea bl es and c er diadr and proauctd terie@ridninhatdr i n f oo d, and
3 3 % Fead fuanimals, pets and fish t o Addiives trace élemenis aRremixtdred

in feed Overall, mean ratiogere of similar magnitude in foods and feeds. T/&smean ratios

in the different food and feed groups were overall between 1% and 4% higher than based on
TEQ/\/HoggvalueS.

The ratio of monoortho PCBs over total dioxinlike PCBs computed at the sample level is
describedin Table B for TEQuhoss and TEQuroos: FOr TEQuross, the mea percentages of
moncortho PCBover total dioxinlike PCBs ranged from 15% #1% in food, and from 2% to
45% in feed Themean ratiosising TEQyuoos Wereoverall lower, ranging from 4% to 13% and
from 6% to 16% in food and feed, respectivélnese diferenceshowthe sizeable decrease in
the relativetoxicity of moncortho PCBs for calculatingTEQunoos levels compared to TEoos
levels.

Table 13: The proportion ofmoncortho PCBs (MO PCB)overdioxin-like PCBs (DL PCB)in
percent (mean, percentiléd, 25", 50" 75", 99") for TEQuross and TEQuioos

Food % MO PCB of DL PCB TEQwHoos % MO PCB of DL PCB TEQwHoos
ood group Mean P1 P25 P50 P75 P99 [Mean P1 P25 P50 P75 P99
Meat and products ruminants 23 6 15 19 27 81 6 1 3 4 6 43
Meat and products poultry 34 8 23 32 42 92| 10 1 5 8 12 54
Meat and meat products pigs 39 3 20 40 56 89| 11 <1 3 7 14 59
Liver and products terrestrial 15 1 5 10 20 68 4 <1 1 2 4 33
Muscle meat fish and products | 27 2 18 25 31 83 7 <1 4 7 9 32
Muscle meat eel 25 <1 <1 25 35 68 8 <1 <1 7 10 30
Raw milk and productsbutter 15 <1 2 15 20 63 4 <1 <1 3 5 20
Hen eggs and egg products 31 <1 19 26 40 76 8 <« 4 6 10 38
Fat ruminants 20 <1 11 16 22 83 4 <1 2 2 4 20
Fat poultry 24 <1 17 21 28 71 5 <1 3 5 6 28
Fat pigs 41 2 29 38 54 81 9 <1 4 6 12 42
Mixed animal fats 33 9 15 27 49 81| 10 2 3 5 15 40
Vegetable oils and fats 33 1 21 31 45 89 9 <1 5 7 11 45
Marine oils 29 <1 14 27 39 80 8 <«1 3 6 11 36
Fish liver and products 25 12 22 24 27 41 6 2 6 6 7 12
Fruits, vegetables and cate 36 2 20 30 41 94| 13 <1 4 6 11 63
Other products 31 1 15 26 42 86 8 <1 3 5 9 47
Infant and baby food 31 2 18 26 39 86 9 <1 4 6 10 49
Feed of plant origin excl. oils 39 1 16 31 61 94| 13 <1 3 7 18 65
Vegetable oils and bgroducts 24 <1 6 16 40 87 7 <1 1 3 12 48
Feed materials of mineral origin| 37 1 14 21 70 95| 13 <1 3 5 24 65
Animal fat, incl. milk and egg 36 8 18 28 50 92| 12 1 3 6 16 75
Other land animal products 35 <1 16 26 57 78] 11 <1 3 8 18 27
Fish oil 21 <1 19 25 27 45 6 <1 4 7 8 18
Aquatic products excl. ojlprotein | 29 3 20 24 29 98| 14 <1 5 6 8 99
Additives trace elements 43 <1 12 36 77 94| 16 <1 2 11 27 65
Premixtures 43 2 16 36 77 95|16 <1 3 8 27 70
Compound feed, exdhelow 45 <1 21 46 74 90| 15 <1 4 12 25 56
Feed fur animals, petsd fish 22 <1 17 23 26 83 7 <1 4 6 7 46
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The comparison ofhe ratio ofmoncortho PCBs over total dioxinsis shown in Tablel4 for
TEQuwhHoes and TEQunoos, respectively. The mean proportion of memho PCBs ranged from
4% to 2% in food and from6% to 16% in feed when evaluating TEfoos levels.Lower mean
proportions were observed for T{@os With the meanpercentage ranging from 1% to S

food and 1% to 4% for feed

Table 14: The proportion of monartho PCBs (MO PCB) over total dioxins in pertt (mean,
percentilesl®, 258", 50" 75", 99" for TEQuno9s and TEQynoos.

% MO PCB of total dioxin TEQwnoes

% MO PCB of total dioxin TEQwnoos

Food group

Mean P1 P25 P50 P75 P99|Mean P1 P25 P50 P75 P99
Meat and products ruminants 12 1 7 11 16 12 3 <1 1 2 3 19
Meat and products poultry 14 2 6 10 21 14 3 <1 1 2 5 16
Meat and meat products pigs 15 <1 2 9 20 15 4 <1 <1 2 4 39
Liver and products terrestrial 4 <1 1 2 4 4 1 <1 <1 <1 1 17
Muscle meat fish and products 16 <1 10 13 19 16 4 <1 2 3 5 19
Muscle meat eel 9 <1 <1 <« 19 9 2 <1 <1 <1 4 13
Raw milk and productsbutter 8 <1 <« 7 11 8 2 <1 <1 2 2 10
Hen eggs and egg products 13 <1 7 11 17 13 3 <1 1 2 4 16
Fat ruminants 10 <1 5 8 11 10 2 <1 1 1 2 6
Fat poultry 9 <1 6 8 10 9 2 <1 1 2 2 7
Fat ggs 17 1 7 14 25 17 3 <1 1 2 4 17
Mixed animal fats 18 1 8 11 25 18 5 <1 1 3 6 29
Vegetable oils and fats 13 <1 3 10 19 13 3 <1 1 2 4 24
Marine oils 20 <« 7 17 28 20 5 <« 1 4 7 26
Fish liver and products 17 <1 13 19 22 17 4 <1 3 5 6 9
Fruits, vegetalgls and cereals 11 <1 3 7 13 11 3 <1 1 2 3 12
Other products 12 <1 5 9 16 12 2 <1 1 2 3 12
Infant and baby food 12 1 7 11 16 12 3 <1 1 2 4 20
Feed of plant origin excl. oils 10 <1 4 6 10 10 2 <1 1 1 2 8
Vegetable oils and bgroducts 6 <1 3 5 6 6 1 <1 1 1 2 8
Feed materials of mineral originfl 10 <1 5 6 10 10 2 <1 1 1 3 10
Animal fat, incl. milk and egg 14 1 7 13 18 14 4 <1 1 3 4 29
Other land animal products 8 <«1 3 6 10 8 2 <1 1 1 2 11
Fish oil 15 <1 11 16 20 15 4 <1 3 4 5 17
Aquatic products excbil, protein| 16 2 12 15 19 16 4 <1 3 4 5 11
Additives trace elements 9 <1 2 5 13 9 2 <1 <1 1 3 7
Premixtures 10 <1 5 6 10 10 2 <1 1 1 2 10
Compound feed, exdhelow 12 <1 6 7 18 12 3 <« 1 1 4 8
Feed fur animals, pets and fish 14 <1 11 16 17 14 4 <1 3 4 5 11

The proportion ofPCDD, PCDF, NO PCB and MOPCB across food and feed groups are
displayed in Figuré for upperbound TEQo0es The highest proportion of PCDD expressed on
fat basi s was

60t her

found
p r o BABdnto dddnge oild &nd OIGIOP CB i n
(3a). The corresponding results for food expressed on whole weight basi®wereu i t

n

t he

6 Me a't

g r of P@DF i the group a n d
and meat
veget abl

and cer eal s @ishani ikl productsxclrecealt 6 , OFish |iver and
l'iver and pr o @b)anddodfeedkdditrgrenpounds ef trage elemedts o6 Fe e d
materials of @nt originexclv eget abl e oi |l sé6, OFi scloil 6 and
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a) Food expressed on fat basis

N

]
el
Il
e
P
A
e

Meat and meat products ruminants
hdeat and meat products poultry
kdeat and meat products plgs

Liver and products terrestrial animals
Raw rnilk and dalry products incl. butter
Hen eggs and egg products

Fat ruminants

Fat poultry

Fat pigs

Mixed animal fats

‘egetable olls and fats

farine olls

Other products

Infant and baby food

]

“

Becph BecDF BNO PCE BIMO BCB

q b
i

0.00 1.00 2.00 3.00 4.00 5.00 B.00

b) Food expressed on whole weight basis

Muscle meat fich and fish products excl. eel
Muscle meat el
Fruits, vegatables and cereals

0,00 1.00 2.00 300 4.00 500 &.00 100 B.00

Fish ver and products 2270 - |

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Feed materials of plant orlgin excl. vegetable
iegetable olls and thelr by-products
Feed materials of rineral orlgin

Animal fat, including milk fat and egg fat
Other land animal products including rilk,

Aguatic animals, thelr products exzl. fish all
Additivas compounds of trace elaments

PFremixtures
Compound feed, excl. feed for fur animals,

Feed for fur animals, pets and fish

0.00 0.50 1.00 150 2.00 .50
Fisholl 7 - T
0.00 2.00 4.00 &.00 2.00 10,00
Dioxins pg TEQ,,~.8

Figure 3: Uppe bound TEQuoes total dioxin content and thergportion of dioxin (PCDD),
furan (PCDF) nonortho (NO PCB) and moneortho (MO PCB) dioxin-like PCB congener
groups acrosshe different foodand feedcategoriessplit according to the prescribed unit of
expressing results. Note the different scales used for #weeg to allow the proportions of the
congener groups to be clearly illustrated.
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4.6. Comparison of dioxin levels with action and maximum levels

Action (AL) and maximum(ML) levelsfor the different food rad feed categoriesere set in the
Commession Recommendation 2006/88/Bd RegulatiofEC) No1881/2006, respectivehAn
overall 8% of the samples exceeded different MLs and a further 4% exceeded sont®iALS
PCDD'F the percentagyof samples exceedindAr ML are reported in Tables1For TEQynoes
values in food, the percentage exceedancéhi® AL ranged between 4% an@%. In feed, the
correspondingperentageexceedanceanged between 1% and %0 More than 10% of the
samplesexceeed theML in four food groupson the basis of TEfioos Values. In feed, the
exceedance of ML was consistentlgll below 10%.

In reviewing thepercentage of neoompliant samples for each food category it is important to
acknowledge that some of the samples includedisnattialysis are the result of multiple targeted
sampling during contamination incidences and therefore do not reflect background dioxin content
in food or feed.

Table 15: Number(N) and percentage (%) simpledn the foodandfeed groupgxceedinghe
respective action (AL{Recommendatioi2006/88/EC) and maximum (MUgvels (Regulation
1881/2006¥or PCDD/Fexpressed in pg/gsing TEQunoss and TEQuroos respectively.

Samples > AL Samples > ML New levels
1 based on
Food group ER® AL ML | TEQwhoss TEQwroos | TEQwross TEQwH00S | TEQumoos

N % N % N % N %| AL ML
28 160 20 114 7 40 7 40 13 3

8 8.5 8 85 4 43 4 43 15 16
25 278 22 244 11 122 8 89 05 0.9
18 198 13 143 8 88 6 6.6 35 4.9
345 17.5 237 120 226 11.4 173 8.8 2.3 3.2
56 40.3 43 309 32 230 22 158 25 3.6
77 83 62 6.7 38 41 22 24 17 25
89 11.3 69 88 41 52 30 3.8 18 26

Meat and products ruminants | fat 1.5
Meat and products poultry fat 1.5
Meat and meat products pigs |fat 0.6
Liver and products terrestrial | fat 4
Muscle meat fish and products jww 3
Muscle meat eel ww 3
Raw milk ard productsputter fat 2
Hen eggs and egg products fat 2

P NONEFENWWWRARDMNORND®W

Fat ruminants fat 1.5 3 38 3 38 O 0O O o 13 -
Fat poultry fat 1.5 3 45 3 45 3 45 2 30 13 1.3
Fat pigs fat 0.6 26 29.2 22 247 18 20.2 12 135 0.5 0.8
Mixed animal fats fat 1.5 2 47 2 47 2 47 2 47 8 8
Vegetable oils and fats fat 0.5 O 4 41 4 413 1 10 1 10 05 1.2
Marine oils fat 1.5 9 8.1 7 63 4 36 4 36 11 2
Fish liver and products ww - - - - - - - - - - -
Fruits, vegetables and cereals |ww 0.4 - 31 119 31 119 - - - -l 0.5 -
Feed of plant origin excl. oils  [12% 0.5 0.75| 16 4.2 14 37 8 21 6 16 05 0.7
Vegetable oils and bgroducts  [12% 0.5 0.75 4 59 4 59 1 15 2 29 06 0.8
Feed meerials of mineral origin [12% 0.5 1 1 09 0 0 0 0 0 0O 04 -
Animal fat, incl. milk and egg  |12% 1 2 3 8.1 3 8.1 0 0 0 0l 0.8 -
Other land animal products 12% 0.5 0.75 2 6.5 2 65 2 65 2 6.5 08 0.8
Fish oil 2% 5 6 9 10.1 6 6.7 2 22 2 22 45 54
Aquatic products excl. oil, proteil2% 1 1.25 6 4.7 4 3.1 3 23 3 23 08 14
Additives trace elements 12% 05 1 8 10.1 8 104 O 0O O 0o 03 -
Premixtures 2% 05 1 1 11 1 114 O 0O O 0o 03 -
Compound feed, exdhelow 12% 0.50.75 37 7.7 29 60 19 39 12 25 04 06
Feed fur animals, pets and fish [12% 1.75 2.25 3 21 2 14 O 0O O o 15 -

'ER: Expression of results.
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Applying the same action and maximum levels for TE&ds values resulted in a reduced number
of samples exceeding the respective level. Thus, Gommissiorrequested a calculation of

necessary adjustments to action and maximum lageelsounter the impact afnoving from

TERwHoos 10 TERyHooss New levels resulting in the same number of samples exceeding the

respectiveAL and ML were determinedor each foodandfeed group(Table 15) As expected,

theselevels were generally lower thathe currentievels set by the legislation on the basis of

T EQNHOQB-

There is no current AL for total dioxin§he comparison of total dioxins TEQ levels with ML is

shown in Table 6. For TEQunoes a relatively largenumber of samples exceeded tie for

OFish livesdahdd9 pswducd Patu sil gs dne(@a22 f5 %)h amd

(14.9%). h feed the number of samples exceeding the ML wassistetly below 4% with the
exceptionoft he gr oup

using TEQwHoos are suggested

Table 16: Number(N) and percentage (%) of sampliesthe respective food and feed group

6 Co mp Bimilardo alboeee revd makiSumbléxsgls when

exceedinghe respectivenaximumlevels(ML) (Regulation1881/2006)n pg/gfor total dioxins

(dioxins, furars and dioxinlike PCBs)using TEQynoss and TEQynoos, respectively.

Samples > ML New ML
Food group ER? ML TEQuwhoss TEQumoos based on
N % N % TEQWHOOS
Meat and poducts ruminants Fat 45 13 7.4 7 4.0 3.7
Meat and products poultry Fat 4 4 4.3 4 4.3 21
Meat and meat products pigs Fat 1.5 11 12.2 8 8.9 1.5
Liver and products terrestrial Fat 12 6 6.6 6 6.6 12.5
Muscle meat fish and products ww 8 295 14.9 218 11.0 5.9
Muscle meat eel ww 12 17 12.2 11 7.9 10.5
Raw milk and productgutter Fat 6 45 4.8 41 4.4 55
Hen eggs and egg products Fat 6 51 6.5 33 4.2 5
Fat ruminants Fat 45 1 1.3 0 0 3.7
Fat poultry Fat 4 0 0 0 0 -
Fat pigs Fat 1.5 20 225 14 15.7 1.3
Mixed animal fats Fat 3 6 14.0 5 11.6 2.8
Vegetable oils and fats Fat 1.5 2 2.1 2 21 2
Marine oils Fat 10 2 1.8 2 1.8 15
Fish liver and products Ww 25 17 39.5 16 37.2 24.3
Fruits, vegetables and cereals ww - - - - - -
Feed of plant origin excbils 12% 1.25 7 1.9 5 1.3 1.2
Vegetable oils and bgroducts 12% 15 0 0 0 0 -
Feed materials of mineral origin | 12% 15 0 0 0 0 -
Animal fat, incl. milk and egg 12% 3 0 0 0 0 -
Other land animal products 12% 1.25 0 0 0 0 -
Fish ol 12% 24 3 3.4 1 1.1 21.1
Aquatic products excl. oil, proteir] 12% 4.5 2 1.6 1 0.8 4.2
Additives trace elements 12% 1.5 0 0 0 0 -
Premixtures 12% 15 0 0 0 0 -
Compound feed, exdhelow 12% 15 46 9.5 43 8.9 14
Feed fur animals, pets and fish 12% 7 1 0.7 1 0.7 6.1

'ER: Expression of results.
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There are action levels set foioxin-like PCB TEQ valuesind comparisons of complianeee
reported in Table 1 Theproportion of samples exceeding the washigh for the group® Me a t
and meat product ruendi namit madl (,fddtad ARV(DAEEIE %)
6 Muscl e (BBe/r%iusing BEIQRAoss Again new maximum levels when usii@EQuroos

are suggested

Table 17: Number(N) and percentage (%) of sampliesthe respective food and feed group
exceedinghe respective action levels (ALJICommissionRecommendatio2006/88/EC)n pg/g
for dioxin-like PCBs using TEQyoes and TEQunoos respectively.

Samples >AL New AL
Food group ER? AL TEQwHogs TEQwroos based on
N % N % TEQwroos
Meat and products rumamts fat 1 62 35.4 49 28.0 0.8
Meat and products poultry fat 1.5 6 6.4 5 5.3 1
Meat and meat products pigs fat 0.5 16 17.8 10 11.1 0.3
Liver and products terrestrial fat 4 5 5.5 5 55 4.1
Muscle meat fish and products ww 3 382 19.3 303 15.3 2.2
Musde meat eel wWw 6 33 23.7 27 194 55
Raw milk and productdutter fat 2 82 8.8 78 8.4 2
Hen eggs and egg products fat 2 89 11.3 66 8.4 1.6
Fat ruminants fat 1 12 15 11 13.8 0.7
Fat poultry fat 1.5 0 0 0 0 -
Fat pigs fat 0.5 24 27.0 23 25.8 0.5
Mixed animal fats fat 0.8 14 32.6 12 27.9 0.7
Vegetable oils and fats fat 0.5 6 6.2 2 2.1 0.4
Marine oils fat 6 9 8.1 5 4.5 4.1
Fish liver and products ww - - - - - -
Fruits, vegetables and cereals ww 0.2 21 8.1 21 8.1 0.2
Feed of plant origin excl. oils 12% 0.35 11 2.9 10 2.6 0.3
Vegetable oils and bgroducts 12% 0.5 2 2.9 2 2.9 1
Feed materials of mineral origin 12% 0.35 6 53 5 4.4 0.3
Animal fat, incl. milk and egg 12% 0.75 2 54 0 0 0.7
Other land animal products 12% 0.35 1 3.2 1 3.2 0.3
Fish al 12% 14 7 7.9 4 4.5 11
Aquatic products excl. oil, protein | 12% 2.5 7 55 5 3.9 2.1
Additives trace elements 12% 0.35 1 1.3 1 1.3 0.3
Premixtures 12% 0.35 0 0 0 0 -
Compound feed, excl. below 12% 0.5 71 14.7 69 14.3 0.5
Feed fur animals, pets angHi 12% 3.5 5 3.5 4 2.8 2.9

'ER: Expression of results.

4.7.  Dioxin levels in specific food groups

The levels of dioxins were examinednoredetail in a number of food categories. For each food
subgroup, the overall means of dioxin TG levels, as well athe means for dioxins, furans,
nonortho and moneortho PCBswere calculatedResults are shown in Takl8.

The category OMeat and meat tophe sublgurcotusp sr udnB onvai nnt eso
(n=130), Ovine(n=40) , @ a pl r [B33)eCGne samplerbmthe Caprinégroupwas removed
for this analysis because of an extreme total dioxin valugaf9 pg TEQuHoodg. It has been
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previously reported thatamples from grazing animatowedhigh dioxin levelsif coming from
contaminatedsoil intake (Schutz et al., 2005. In this survey,somedifferences inmeantotal

dioxin levels between the ruminant speciesre noted. The slightly higher levels for caprine
animals are consistent with the fact that they graze closer to the soil, but with the fewssample
tested no conclusion should be drawn.

Table 18: Expression of result (ER)ample size (N), mean levels of dioxins (PCDD), furans
(PCDF), dioxins and furans (PCDD/F), rortho PCB (NOPCB), moneortho PCB (MOPCB),
dioxin-like PCB (DLPCB), and total TBwnogs Values (in pg/g) in a number of food subgroup.

Food group Food subgroup ER N PCDD PCDF PCDD/F NO PCBMO PCB DL PCB Total
Meat and mea Bovine fat 130 031 0% 0.8 0.9 0.4 1.18 2.8
products Ovine fat 40 05 0.3 091 056 0.26 0.82 173
ruminants Caprine fat 3 129 034 163 0.46 0.05 0.52 215
Muscle meat | Seafood ww 98 0.5% 0.8 136 094 0.4 118 254
fish and fish | Farmed salmon ww 144 0.15 029 044 091 020 111 1.55
products Farmed trout ww 25 011 021 031 078 011 0.88 1.20
excluding eels| Farmed other ww 125 064 125 189 384 109 492 6.82
Herring ww 389 120 373 493 1.8 089 272 765
Salmon other ww 95 094 234 328 347 124 471 7.99
Sprat ww 48 0.M™ 227 3.05 265 0.61 326 6.31
Trout ww 71 033 1.00 133 144  0.79 223 356
Other fish ww 980 0.26 0.5 0.83 0.84 0.5 134 217
Raw milk and | Milk not specified fat 420 0.50 0.5 1.05 128 0.09 137 242
dairy products| Butter fat 141 028 026 04 0.66 0.07 0.72 126
including Cheese fat 71 035 02 0.68 074 0.13 0.87 1.5
butter Milk from farm fat 123 018 0.6 0.43 069 0.4 084 127
Milk bulk fat 61 0.2 042 062 056 0.12 0.68 1.30
Milk from retail fat 36 028 022 051 035 009 044 095
Other milk products| fat 79 030 037 0.67 0.33 0.06 0.40 1.07
Hen eggs and| Caged fat 26 019 o011 0.3 0.10 0.01 0.1 041
egg products | Free range fat 34 022 0.09 0.3 0.13 0.03 0.16 046
Not specified fat 725 050 050 1.00 086 0.3 117 216

Overall, therewaslittle differenceb e t weielnk 6Mr om f ar mé a n ddiodnMi | k b ul
levels equal to 27 and 130 pg TEQwhoed/ 0, respectively. Slightly lower values were observed

for the gr oupwithMindarkdioximevelof 0.95epgT&Quliod/g. Thelower level

in milk from retail could indicate the effect oflilution when moving from detailed collection of

milk up to the retailersAlternatively the difference magflecttargetedsampling at the farm or

bulk milk level.

Subgroup analyses for thepfoddcgsodoupevelahedggbata
n=26) and O6Fr ee 4 hadverg singlay mead diokimlev8ls, equal tdl0and 046

pg TEQuwHoed/g respectively, although in the vast majority of samples the origin of egg samples,

i.e. freerange vs. cagedyas not available.

Subgroup analyses on the group OMuscle meat fi st
there were differences in total dioxin between the differenigsabps.The highest total dioxin

l evel was reported ,f oot htehpgdTEQNR/@) fokoBea Ibyno n
OHerringo6 w6 pg TEQ
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