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In 2012, the thirteenth round of the Interlaboratory
Comparison on POPs in Food was conducted on the
determination of the 2,3,7,8-chlorinated dibenzo-p-
dioxins (PCDDs) and dibenzofurans (PCDFs) as well
as dioxin-like non-ortho and mono-ortho chlorinated
biphenyls (PCBs) in three different food items. In
addition, laboratories could voluntarily determine
and report six PCBs, polybrominated diphenyl ethers
(PBDEs) and hexabromocyclododecanes (HBCDs).

The objectives of this interlaboratory comparison
study were

a) To offer a tool for quality assurance for the
participating laboratories

b) To assess the between laboratory reproducibility

¢) To assess the readiness of expert laboratories
world-wide to determine levels of chlorinated
and brominated persistent organic pollutants in
regular foodstuffs

The 2012 study was performed on sample homo-
genates of reindeer meat, halibut filet and cod liver
oil. In addition, six standard solutions were provided
containing known concentrations of PCDDs/ PCDFs,
non-ortho PCBs, mono-ortho PCBs, PBDEs, indicator
PCBs and a-HBCD.

The test materials were sent to 94 laboratories in
36 different countries in January 2012, and results were
returned from 90 of these laboratories by the deadline
in April. Most laboratories analyzed all the three food
items. A draft report was made available on our web-
page www.fhi.no/ILC in July and was presented for the
participants and other interested parties at the DIOXIN
2012 Symposium in Cairns, Australia.

This report presents the reported results for all
seventeen 2,3,7,8-substituted PCDDs/PCDFs, the non-
ortho substituted PCBs #77, 81, 126 and 169 and the
eight mono-ortho substituted PCBs #105, 114, 118,
123,156, 157,167,189 in three food items on a fresh
weight and lipid weight basis.

In addition, the results for eight PBDEs #28, 47, 99,
100, 153, 154, 183 and 209, six indicator PCBs #28, 52,
101, 138, 153 and 180, and total HBCDs as well as the
a-, B- and y-isomers were reported from those labora-
tories that voluntarily determined their concentrations.

Non-detected congeners were assigned a concen-
tration corresponding to the reported detection limit
except for PBDEs, indicator PCBs and HBCDs where
non-detects were removed from the data set.

The consensus concentration (assigned value) for
each analyte in the three food samples was determined
as follows: The median of all reported concentrations
for each analyte was calculated. All values above two
times the median were removed from the calculation.
The consensus median and consensus mean as well
as standard deviation (SD) were calculated from the
remaining data.

Toxic equivalents (TEQs) were calculated from the
consensus values of individual congeners using the toxic
equivalency factors derived by WHO in 1998 and 2005.

Z-scores for the PCDD/PCDF TEQs were calculated
for each laboratory using +20 % of the consensus
TEQs (from 2012 on WHO,  TEFs were used and not
WHO, ., TEFs as in the previous reports) as a value for
target standard deviation (o). Further, Z-scores were
calculated for the non-ortho PCB TEQ, the mono-ortho
PCBTEQ, the total TEQ, the sum of six indicator PCBs,
the sum of eight PBDEs, total HBCD, and the three
isomers of HBCD and for each single congener in all
three matrices.

The consensus values of the standard solutions
were calculated as mentioned above with the excep-
tion of the removal of all values exceeding £50 % of
the median prior to the final calculation of the consen-
sus median and mean.

The consensus values for the lipid content were
calculated by first excluding results deviating more
than two SD from the mean of all values, and then
re-calculating the median, mean and SD.

For the determination of total TEQs in the three
food samples, Z-scores within +1 were obtained by
79-80 % of the laboratories. The majority of the labo-
ratories (89-95 %) reported results for total TEQ with a
trueness of +40 % for all food samples (Z-score £2). The
relative standard deviation (RSD) calculated for the total
TEQ after removal of outliers was 12-16 %. It is therefore
concluded that the performance of laboratories world-
wide in determining dioxin-like compounds is generally
good for the food samples included in this study.
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For the different food samples, between 57-62
laboratories reported results for all the six indicator
PCBs, 30-36 laboratories reported concentrations for all
seven of the tetra- to hepta-BDEs and 22-23 laborato-
ries reported concentrations for BDE-209. The concen-
trations of the sum of seven PBDEs on fresh weight
basis were 18 (14 %), 800 (12 %) and 6442 (14 %) pg/g
in reindeer meat, halibut filet and cod liver oil, respec-
tively, with average RSD given in parentheses.

The consensus concentrations for BDE-209 were
16 (n=22), 21 (n=24) and 35 (n=23) pg/g fresh weight

in reindeer meat, halibut filet and cod liver oil, respec-
tively. The corresponding RSD on fresh weight basis
were 48, 41 and 75 %. The sums of concentrations on
fresh weight basis for six indicator PCBs were 873 pg/g
(31 %) in reindeer meat, 8262 pg/g (32 %) in halibut
filet and 67005 pg/g (26 %) in cod liver oil. Average
RSDs are given in parentheses.

The consensus concentrations calculated for
HBCDs are just indicative values as only few labora-
tories reported results (n=8 to 12).
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Introduction

In order to ensure consumer protection and reduce
human exposure to dioxins and dioxin-like PCBs
through food consumption, many countries request
frequent monitoring of the presence of these toxic
pollutants in food and feed. Thus, there is a large
demand for chemical laboratories that are able to
determine these contaminants at low levels. It is usually
required by the authorities that laboratories performing
such measurements are accredited according to ISO
standards and prove their competence by successful
participation in interlaboratory studies.

This study is the thirteenth round of a world-
wide interlaboratory comparison study on dioxin-like
compounds in food organized by the Department of
Exposure and Risk Assessment, Division of Environ-
mental Medicine, Norwegian Institute of Public Health
(NIPH), Oslo, Norway.

The exercise took place from January 2012, when
the samples were shipped to the laboratories for
analysis, to the reporting deadline in April 2012, when
the last reports on the results were received. A draft

report was made available to the participants on our
webpage (http://www.fhi.no/ILC) in July and was pre-
sented during the DIOXIN 2012 Symposium in Cairns,
Australia.

The main objective of this exercise was to assess
the between laboratory reproducibility of dioxin-like
compounds analyses in frequently consumed foods
and provide a QA/QC instrument for each participating
laboratory to contribute to its proficiency. Participants
were also asked to voluntarily determine the concentra-
tions of eight PBDEs, six indicator PCBs and HBCD in the
food samples in order to assess the readiness of labora-
tories to analyze these persistent organic pollutants.

All of the participants from previous rounds of
this series of “Interlaboratory Comparisons on POPs in
Food” were invited to participate. In addition, several
other laboratories announced their participation. There
was no limit to the total number of participating labo-
ratories. The 90 laboratories that submitted results, and
thereby contributed to the study results, are presented
in Table 1.
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Agenzia Regionale Protezione Ambiente Del
Piemonte, Polo Microinquinanti
Grugliasco (Torino), Italy

ALS Czech Repubilig, s.r.o.
Pardubice, Czech Republic

ALS Environmental (Burlington)
Burlington, Ontario, Canada

ALS Laboratory Group (Center of Excellence)
Edmonton, Alberta, Canada

Analytical Perspectives
Wilmington, NC, USA

ASAE (Food Safety and Economic Authority)
Lisboa, Portugal

AsureQuality Limited - Wellington Laboratory
Wellington, New Zealand

Balint Analitika LTD.
Budapest, Hungary

Bayerisches Landesamt fiir Umwelt
Augsburg, Germany

Bioassay and Safety Assessment Laboratory
Shanghai, China

BioDetection Systems
Amsterdam, The Netherlands

BLS-Analytik GmbH & Co.KG
Bad Kissingen, Germany

CALTAX
Des Moines, IOWA, United States

Canadian Food Inspection Agency (CFIA)
Calgary, Alberta, Canada

CARSO-LSEHL
Lyon Cedex 07, France

CCL Nutricontrol
Veghel, The Netherlands

Cenpro Technology Co
Kao Hsiung City, Taiwan

Central Lab of Residue Analysis of Pesticides and
Heavy Metals in Foods
Giza, Egypt

CHELAB SRL, Unita Locale di Lusciano
Lusciano (CE), Italy

Chemical and Veterinary Analytical Institute
Miinsterland-Emscher-Lippe (CVUA-MEL)
Muenster, Germany

Chemisches und mikrobiologisches Institut
UEG GmbH
Wetzlar, Germany

Chemisches und Veterindruntersuchungsamt (CVUA)
Freiburg, Germany

China National Center of Food Safety Risk
Assessment (CFSA)
Beijing, China

Danish Veterinary and Food Administration
Ringsted, Denmark

Dioxin laboratory of Comprehensive test center of
Chinese Academy of Inspection and Quarantine
Beijing, China

Environmental Laboratory - IQS
Barcelona, Spain

Eurofins GfA Lab Service GmbH
Hamburg, Germany

FDA, Arkansas Regional Lab,
Dioxin Group
Jefferson, Arkansas, USA

Food GmbH Jena Analytik & Consulting
Jena, Germany

Government Laboratory
Hong Kong SAR, China
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Health Canada, Food Research Division,
Health Products and Food Branch
Ottawa, Canada

Hubei Dioxin Lab
Wuhan, Hubei Province, China

Institute of Aquaculture
Stirling, Scotland, UK

Institute of Environmental Assessment and Water
Research (IDAEA-CSIC)
Barcelona, Spain

Instituto “G. CAPORALE"
Teramo, Italy

Istituto Zooprofilattico Sperimentale delle Regioni
Lazio e Toscana
Roma, Italy

Istituto zooprofilattico sperimentale Lombardia
Emilia Romagna
Bologna, Italy

Japan Food Research Laboratories
Tokyo, Japan

La Drome Laboratoire
Valence, France

LABERCA
Nantes, France

Laboratory of Vendee (LEAV)
la Roche sur Yon, France

Landesamt fiir Umweltschutz Sachsen-Anhalt
Halle, Germany

Landesbetrieb Hessisches Landeslabor
Standort Wiesbaden
Wiesbaden, Germany

Landesuntersuchungsamt, Institut fiir
Lebensmittelchemie
Speyer, Germany

Landwirtschaftliche Untersuchungs- und
Forschungsanstalt
Speyer, Germany

LUFA Nord-West, Institute for Feed Analysis
Oldenburg, Germany

LUFA Rostock der LMS
Rostock, Germany

Marchwood Scientific Services
Southampton, UK

Marino SRL
Santa Maria A Vico, Italia

mas | miinster analytical solutions gmbh
Mdunster , Germany

MicroPolluants Technologie
Saint Julien les Metz, France

Ministry of Food, Agriculture and Livestock,
National Food Reference Laboratory
Ankara, Turkey

National Cheng Kung University
Tainan, Taiwan

National Institute for Health and Welfare
Kuopio, Finland

National Institute of Nutrition and Food Safety
Beijing, China

National Institute of Nutrition and Seafood
Research- NIFES
Bergen, Norway

National Measurement Institute,
Dioxin AnalysisUnit - Pymble
Sydney, Australia

National Tsing Hua University/ GMLab, Department
of Chemistry
Hsinchu, Taiwan

NCSR “Demokritos”
Athens, Greece

NEOTRON SPA
Modena, Italy

Niedersachsisches Landesamt fiir Verbraucherschutz
und Lebensmittelsicherheit
Braunschweig, Germany

Nofalab BV
Schiedam, The Netherlands
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NOFER Institute Of Occupational Medicine
Lodz, Poland

Norwegian Institute for Air Research (NILU)
Kjeller, Norway

Oekometric
Bayreuth, Germany

Pacific Rim Laboratories Inc.
Surrey, British Columbia, Canada

R&C LAB SRL
Altavilla Vicentina, Italy

Research and Productivity Council
Fredericton, New Brunswick, Canada

SGS Belgium NV, division IAC
Antwerpen, Belgium

SGS Institut Fresenius GmbH
Bayreuth, Germany

SGS North America Inc.
Wilmington, NC, USA

Shanghai Municipal Center for Disease Control and
Prevention
Shanghai, China

Shenzhen Center for Disease Control & Prevention
Shenzhen, China

Shimadzu Techno-Research, INC.
Kyoto, Japan

State Laboratory
County Kildare, Ireland

Sun Dream Environmental Technology Corporation
Taichung City, Taiwan

Super Micro Mass Research & Technology Center
Niaosong Township, Kaohsiung County, Taiwan

The Food and Environment Research Agency (FERA)
York, UK

TLR International laboratories
Rotterdam, The Netherlands

U.S. EPA/Environmental Chemistry Laboratory
Stennis Space Center, Mississippi, USA

Umea University
Umea, Sweden

Umweltbundesamt GmbH
Vienna, Austria

University of Liege,
CART
Liege, Belgium

Wellington Laboratories Inc.
Guelph, Ontario, Canada

Wessling Laboratorien GmbH
Altenberge, Germany

Western Region Laboratory
Burnaby, British Columbia, Canada

Worthies Engineering Consultants Corp.
Environmental Analysis Lab
Taichung, Taiwan

Zavod za zdravstveno varstvo Maribor
Institut za varstvo okolja
Maribor, Slovenia

Zhejiang Provincial Center for Disease Control and
Prevention (ZJCDC)

HangZhou, China

Orebro University, MTM Research Centre

Dioxin Laboratory

Orebro, Sweden
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Study design and reporting of results

As in the previous rounds of this interlaboratory com-
parison studies, the test material chosen represented
naturally contaminated food samples. The analytes

to be determined were all seventeen 2,3,7,8-substi-
tuted PCDDs/PCDFs, the four non-ortho substituted
PCBs #77,81, 126 and 169 and the eight mono-ortho
substituted PCBs #105, 114, 118, 123, 156, 157, 167 and
189. In addition, laboratories were asked to determine
on a voluntary basis eight PBDEs #28, 47,99, 100, 153,
154, 183 and 209, six indicator PCBs #28,52, 101, 138,
153 and 180, total HBCDs and it's three isomers (a-, B-,
y-HBCD). The six PCB congeners belong together with
the mono-ortho PCB #118 to the selection of PCBs
commonly referred to as ICES-7 (ICES-7: Report of the
ICES Advisory Committee, 2010; Book 7).

The analysis should be performed using the
laboratories’ own methods for sample preparation
and instrumental analysis, their own standards and
quantification procedures and their own method for
lipid determination.

It was recommended that laboratories determine
as many as possible of the 2,3,7,8-substituted PCDDs/
PCDFs, dioxin-like PCBs, PBDEs, indicator PCBs and
HBCDs. The report was to include the determined lipid
percent for the reindeer meat and halibut filet. In ad-
dition, the actual sample and lipid amount (g) for each
determination should be reported. For each sample,
laboratories were to report the found concentration
on fresh weight basis for each congener which was
detected (e.g. S/N =3) as well as the level of determi-
nation (LOD, e.g., S/N =3). Non-detected congeners
(e.g. S/N <3) were to be marked “ND” in the comments
column of the Report forms.

In addition, six standard solutions containing
known concentrations were to be analyzed using the
laboratory’s own quantification standards and meth-
ods. The standard solutions consisted of the following
components:

1) seventeen 2,3,7,8-substituted PCDDs/PCDFs

2) four non-ortho PCBs

3) eight mono-ortho PCBs

4) eight PBDEs
5) six indicator PCBs
6) a-HBCD

The results were reported in separate forms.

The test materials consisted of reindeer meat,
halibut filet and cod liver oil. The laboratories could
choose to analyze one, two or all three food samples.

Each participating laboratory was given a specific
code by the co-coordinators. In the present report, the
participants are presented in the tables and figures by
their unique laboratory codes. The participants have
access to their own code only and laboratory codes
were not revealed to third parties.

When received by the co-coordinators, the raw
data from the laboratories were entered into a data-
base. A draft report was generated and made avail-
able to all participants on the Internet in July 2012.
The draft of the final report was discussed during the
DIOXIN 2012 Symposium in August in Cairns, Australia.

Collection, preparation, and
distribution of samples

Samples shipped to the participants comprised one to
three of the following:

« Reindeer meat (~100 g)
« Halibut filet (~100 g)
« Cod liver oil (~15 g)

The test materials consisted of natural products and
were not fortified with standards.

The reindeer meat was first chopped into manage-
able pieces. The homogenization was then performed
by repeatedly grinding the meat in a grinder. A similar
procedure was adopted for the halibut filet. The
homogeneity of these materials was tested using an
approach developed at NIPH. The rationale for and
description of the test method is given in Appendix
E. The homogeneity of the cod liver oil was ensured
by stirring the material with a magnetic stirrer for 30
minutes at 38°C.

10
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Sub-samples of at least 100 g of reindeer meat
(R), 100 g of halibut filet (H) were placed into carefully
cleaned screw-cap polystyrene bottles while 15 g of
cod liver oil was placed into amber glass ampoules. All
samples were stored at —20°C until shipment. The frozen
samples were shipped to the participating laboratories
marked as test material R, Hand C.

Statistical analysis

Based on experiences from previous rounds, we have
chosen the following approach for the calculation of the
consensus concentrations for each of the congeners:

For PCDDs/PCDFs and dioxin-like PCBs congener-
by-congener medians were calculated from the food
sample data of all reporting laboratories using the
detection limit as concentration for non-detected
congeners (upperbound concentration).

For PBDEs, indicator PCBs and HBCD, non-detected
congeners were removed from the data set prior to
consensus calculation. Outliers were defined as those
values exceeding twice the median of all values and
were removed from the data set.

The consensus values were defined as the median
of the remaining data for each congener. In addition,
the consensus mean and SD were calculated from
this data set for each congener. Those congener data
which had been removed prior to consensus calcula-
tion are marked in the tables presenting the individual
results.

For the standard solutions, outliers were defined
as those values outside £50 % of the median of
all reported values. Consensus median, mean and
SD were calculated from the remaining data. The
consensus of the lipid content was calculated as the
mean after removal of values outside +2SD.

TEQs were calculated from the consensus values
for PCDDs/PCDFs, non-ortho PCBs, and mono-ortho
PCBs, using the toxic equivalency factors derived by
WHO in 1998 and 2005. As the detection limit was
used for the concentration of non-detects, these TEQs
represent upper bound concentrations.

Z-scores for PCDD/PCDF TEQ as well as for the
non-ortho PCB TEQ, the mono-ortho PCBTEQ, the
total TEQ (WHO,,. TEFs) the sum of six indicator PCBs,
the sum of eight PBDEs, total HBCDs and for each con-
gener were calculated for each laboratory according to
the following equation:

z=(x-X)/o
Where x = reported value; X = consensus value

(assigned value); o = target value for standard
deviation. A o of 20 % of the consensus was used, i.e.

Z-scores between +1 and -1 reflect a deviation of
+20 % from the consensus value.

The final report and certificate

The draft of the final report was prepared by the
co-coordinators and published on the web in july
2012.The draft was presented at the DIOXIN2012
Symposium in August in Cairns, Australia.

A certificate, stating the participant’s code, will be
sent to each participant contributing to the results at
the end of 2012. The final report will be made available
to the participants in pdf format at http://www.fhi.no/
ILC.

Co-ordination

The study was initiated and carried out by the Depart-
ment of Exposure and Risk Assessment, Division of
Environmental Medicine, Norwegian Institute of Public
Health, Oslo, Norway. Members of the co-ordination
committee were:

Nanna Bruun Bremnes,
Senior Engineer
nanna.bruun.bremnes@fhi.no

Line Smastuen Haug, PhD
Scientist
line.smastuen.haug@fhi.no

Sharon Lynn Broadwell,
Engineer
sharon.lynn.broadwell@fhi.no

Georg Becher, PhD,
Chief Scientist and Professor
georg.becher@fhi.no
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90 laboratories in 36 different countries submitted
their results within the dead line and the results will be
presented in the following chapters. Any participating
laboratory will be able to compare its performance
congener by congener with the other laboratories.
Since variations in performances are based on several
factors, it is recommended that each laboratory carefully
evaluates the factors that, favorably or unfavorably, have
contributed to its performance. A general reader of the
report can without access to the laboratory codes get a
general picture of the analytical performance of labora-
tories world-wide for determining dioxins, dioxin-like
PCBs, indicator PCBs, PBDEs and HBCD in regular foods.

In Appendix C the consensus statistics are given
on fresh and lipid weight basis for concentrations and
TEQ values of individual congeners, a summary of TEQ
values for each food item, and the Z-score plots based
on a target deviation of £20 %.

Further, the results of the lipid determinations are
presented.

Finally, individual results reported by the labora-
tories for each congener are given for reindeer meat,
halibut filet and cod liver oil in Appendix 2, 3 and 4.

Summarising comments on results

PCDDs/PCDFs

Analyte solution

Concentrations for PCDDs/PCDFs were reported by

80 laboratories. The average RSD for the 17 congeners
was 9.5 % ranging from 8.3 % for 1,2,3,4,6,7,8,9-OCDD
to 13 % for 1,2,3,4,6,7,8,9-OCDF. The calculation of
Z-scores for the TEQs (target 13.6 pg TEQ/uL) of the
PCDD/PCDF standard solution showed that 96 % of
the laboratories were within the range of £20 % of the
consensus value. This demonstrates the high quality of
the calibration solutions used by the laboratories.

Reindeer meat

For the reindeer meat sample, PCDD/PCDF results
from 71 laboratories were received. The consensus TEQ
(total TEQ based on WHO, _TEFs) was 1.0 pg TE/g fresh

2005

weight and 7.9 pg TE/g lipid. The average RSD was

33 % ranging from 21-62 % for 2,3,4,7,8-PeCDF and
1,2,3,4,6,7,8,9-OCDF respectively. Z-scores within 1
were obtained by 77 % of the laboratories and 92 % of
the laboratories had Z-scores within +2.

Halibut filet

PCDD/PCDF concentrations in the halibut filet sample
were reported by 78 laboratories. The consensus TEQ
was 0.43 pg TEQ/g fresh weight and 2.7 pg TEQ/g

lipid. The average RSD was 36 % ranging from 18-64 %
(2,3,4,7,8-PeCDF and 1,2,3,4,6,7,8,9-OCDF respectively).
Z-scores were within £1 for 85 % of the laboratories
and within +2 for 92 % of the laboratories.

Cod liver oil

For the sample of cod liver oil 77 laboratories deter-
mined PCDD/PCDF concentrations. The consensus
TEQ was 9.6 pg/g. The average RSD was 40 % ranging
from 18-67 % (2,3,7,8-TCDF and 1,2,3,4,6,7,8,9-OCDF
respectively). Z-scores for PCDD/PCDF TEQ within £1
were obtained by 80 % of the laboratories and 95 %
had Z-scores within £2.

Dioxin-like PCBs

Analyte saolution

The 12 dioxin-like PCBs in the analyte solution were
analyzed and reported by 78-79 laboratories. The RSDs
for the different congeners were 8.1-10 % with an
average of 9.2 %.

Reindeer meat

Dioxin-like PCB concentrations in reindeer meat were

reported from 71 laboratories. The concentrations

of the 12 congeners varied between 0.61 pg/g fresh

weight (CB-81) and 320 pg/g fresh weight (CB-118).

The average RSD for concentrations of individual

dioxin-like PCB congeners on fresh weight basis was

24 % ranging from 18 % for CB-105 to 35 % for CB-123.
The dioxin-like PCBs contribute 68 % to the total TEQ

in the sample with CB-126 as the main contributor (64 %).

1e
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Halibut filet

The number of laboratories that measured and reported
dioxin-like PCB concentrations in halibut filet were 78.
The concentrations ranged from 0.78 pg/g fresh weight
for CB-81 to 1532 pg/g fresh weight for CB-118.The
average RSD for concentrations of individual dioxin-like
PCB congeners on fresh weight basis was 22 % ranging
from 16 % for CB-105 to 41 % for CB-123.

The dioxin-like PCBs contribute to about 69 % of
the total TEQ in the sample with CB-126 as the main
contributor (58 %).

Cod liver ail

Dioxin-like PCBs in cod liver oil were reported by 79
laboratories. Levels were ranging from 4.2 pg/g fresh
weigh for CB-81 to 13600 pg/g fresh weight for CB-118.
The average RSD for concentrations of individual dioxin-
like PCB congeners on fresh weight basis was 22 %
ranging from 15 % for CB-105 to 38 % for CB-81.The
contribution of the dioxin-like PCBs to the total TEQ was
about 85 % with CB-126 as the main contributor (73 %).

Total TEQ

The total TEQ for reindeer meat was 1.0 pg TEQ/g fresh
weight and 7.9 pg TEQ/q lipid weight (WHO TEF, ).
For halibut filet the total TEQ was 1.4 pg TEQ/g fresh
weight and 8.7 pg TEQ/g lipid weight, and for cod liver
0il 9.6 g TEQ/g.

The RSDs for total TEQs on fresh weight basis
calculated from the RSD of individual congeners were
15 % for reindeer meat, 10 % for halibut filet and 10 %
for cod liver oil.

In Figure 1 and 2 the contribution of the three
groups of dioxin-like compounds is depicted based on
WHOTEF . and WHO TEF, , respectively. For all three
food-items included in this study the dioxin-like PCBs
contributed to 68 % or more of the total TEQs (using
WHO TEF, ), demonstrating the importance of PCBs

for the determination of the total TEQ related toxic
potency of food samples.

Contribution to total TEQ
%

100

90

80

| | Mono-ortho PCBs
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Figure 1. The contribution of PCDDs/PCDFs, non-ortho PCBs and mono-ortho PCBs to the total TEQ calculated

using the WHO, __ TEFs, in the three food samples.
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Indicator PCBs

Analyte saolution

65 laboratories reported indicator PCBs in the analyte
solution. The average RSD was 12 % ranging form 11
to 13 %.

Reindeer meat

For the reindeer meat sample indicator PCB results
were received from 58 laboratories. The concentra-
tions were varying between 14 pg/g fresh weight
(CB-52) and 445 pg/g fresh weight (CB-153). The RSDs
were ranging from 23 to 42 % for CB-180 and CB-52
respectively, with an average of 31 % for all indicator
PCBs. The consensus median for the sum of indicator
PCBs was 873 pg/g fresh weight.

Halibut filet

Within the deadline, 61 laboratories reported results of
indicator PCBs in the halibut filet sample. The concentra-
tions ranged from 368 pg/g fresh weight (CB-28) to 2621
pg/g fresh weight (CB-153) with a consensus median for
the sum of indicator PCBs of 8262 pg/g fresh weight. The
average RSD was 31 %, ranging from 29 to 39 %.

Cod liver oil

Results were obtained from 63 laboratories. The con-
centrations of indicator PCBs in the cod liver oil sample
were ranging from 2109 pg/g fresh weight (CB-28) to
24000 pg/g (CB-153) and the consensus median for the
sum was 67005 pg/g fresh weight. The average RSD
was 26 %, ranging from 20 to 36 %.

PBDEs

Analyte solution

The tri- to hepta-PBDE standard solution was analyzed
by 39 laboratories and 26 laboratories reported values
for BDE-209. The RSDs were between 9.4-13 % for all
congeners

Reindeer meat

The PBDE concentrations in reindeer meat were re-
ported by 31 laboratories, except for BDE-209 for which
22 results were received. The consensus concentrations
were in the range from 0.51 pg/g fresh weight for BDE-
28 to 7.7 pg/g fresh weight for BDE-153. The consensus
concentration for BDE-209 was 16 pg/g fresh weight.
The sum of tri- to hepta-BDEs was 18 pg/g fresh
weight. The range of RSDs on fresh weight basis was
19-48 %, with an average of 37 % including BDE-209.

Halibut filet

Within the deadline, 37 laboratories had reported
results for tri- to hepta-PBDEs in halibut filet and 24
laboratories had reported results for BDE-209. The con-
sensus concentrations varied between 0.55 pg/g fresh
weight (BDE-183) and 544 pg/g fresh weight (BDE-
47). The concentration for BDE-209 was 21 pg/g fresh
weight. The sum of tri- to heptaBDEs was 800 pg/g
fresh weight. The RSD calculated from the concentra-
tions on fresh weight ranged from 15-49 %, with an
average of 25 % for PBDEs including BDE-209

Cod liver ail

37 laboratories reported results for tri- to hepta-PBDEs
in cod liver oil, and 23 reported results for BDE-209. The
concentrations varied between 5.5 pg/g fresh weight
(BDE-183) and 4560 pg/g (BDE-47). The concentration
for BDE-209 was 35 pg/g. The sum of tri- to hepta-BDEs
was 6442 pg/g fresh weight. The RSDs for the indi-
vidual congeners were ranging from 17 to 43 % with an
average of 32 % including BDE-209.

HBCDs

Also in this round of the study, total HBCDs and the
isomers a-, - and y-HBCD could be determined and
reported. A total of 14 laboratories reported a-HBCD
in the standard solution and 13 laboratories reported
one or more of the three isomers in the food samples.
The consensus concentrations for the sum of individual
HBCD isomers were 7.2 pg/g fresh weight for reindeer
meat, and 370 and 5922 pg/g fresh weight for hali-
but filet and cod liver oil, respectively. Since only few
laboratories reported HBCDs, these results must be
regarded as indicative values.

Lipid content

The mean and RSDs (in parentheses) for the lipid
contents of the food samples were calculated to be

13 % (15 %) for reindeer meat and 16 % (12 %) for hali-
but filet. Cod liver oil was assumed to consist of

100 % lipids.

14

Rapport 2012:5 * Folkehelseinstituttet



Acknowledgements

The laboratories are acknowledged for their partici-
pation in this interlaboratory comparison and their
interest in its overall objectives, thereby making it
clear that they value good analytical performance.
All the individual analysts are acknowledged for their
contributions to the results.

We are grateful to Cambridge Isotope Laboratories,
Inc. for providing the standard solutions for this inter-
laboratory study. We thank Aage Pedersen AS, Tana,
for providing the reindeer meat and The National
Institute of Nutrition and Seafood Research (NIFES),
Bergen, for providing the halibut filet. The cod liver
oils were a kind gift from Axellus AS, Oslo.

Rapport 2021:5 * Folkehelseinstituttet

15






‘ Appendix A:

Participant’s affiliations
and addresses






Appendix A: Affiliations and addresses of participants

AGENZIA REGIONALE PROTEZIONE AMBIENTE DEL PIEMONTE-

POLO MICROINQUINANTI
Dr. Ivana BOTTAZZI / Dr. Carla CAPPA
10095 GRUGLIASCO (TO)
ITALY
ivana.bottazzi@arpa.piemonte.it; carla.cappa@arpa.piemonte.it

ALS Czech Republic, s.r.o.
Miloslav Sebranek
Pardubice, CZ-530 02
Czech Republic
miloslav.sebranek@alsglobal.com

ALS Environmental (Burlington)
Ryan Gordon
Burlington, Ontario L7L 6A4
Canada
ryan.gordon@alsglobal.com

ALS Laboratory Group (Center of Excellence)
Sarah Stilson / Dr. Milan Ralitsch
Edmonton, Alberta T6E OP5
Canada
sarah.stilson@alsglobal.com; milan.ralitsch@alsglobal.com

Analytical Perspectives
Bryan Vining, Ph.D.
Wilmington, NC 28411
USA
bv@ultratrace.com

ASAE (Food Safety and Economic Authority
Eng. Américo Martins
1649-038 Lisboa
Portugal
asmartins@asae.pt

AsureQuality Limited - Wellington Laboratory
Charlene Gerber
Wellington, 5040
New Zealand
wgtn-quality@asurequality.com  and
charlene.gerber@asurequality.com

Balint Analitika LTD.
Méaria Balint
Budapest 1116
Hungary
balintanal@t-online.hu

Bayerisches Landesamt fir Umwelt
Dr. Wolfgang Kérner / Ulrich Waller
D-86179 Augsburg
Germany
wolfgang.koerner@lfu.bayern.de; ulrich.waller@Ifu.bayern.de

Bioassay and Safety Assessment Laboratory,
Deng Yunyun
Shanghai, 201203
China
juicedyy@126.com

BioDetection Systems
Emiel Felzel
Amsterdam, 1098XH
The Netherlands
emiel@bds.nl

BLS-Analytik GmbH & CoKG
Dr. Roland Herterich
D-97688 Bad Kissingen
Germany
roland.herterich@bls-analytik.de

CALTAX
Sunny Kindschuh
Des Moines, IOWA
United States
sunny.kindschuh@kemin.com

Canadian Food Inspection Agency (CFIA)
Nishma Karim
Calgary, Alberta, Canada, T2L 2L1
Canada
nishma.karim@inspection.gc.ca




CARSO-LSEHL
Stephanie Defour
69362 LYON Cedex 07
France
sdefour@groupecarso.com

University of Liege, CART
EPPE
LIEGE 4000
Belgium
cart@ulg.ac.be and g.eppe@ulg.ac.be

CCL B.V.
Femke Wijnker
Veghel, 5462 GE
The Netherlands
femke.wijnker@ccl.nl

Cenpro Technology Co.
Shuteh Pan
Kao Hsiung City, 806
Taiwan (ROC)
shuteh_pan@hotmail.com

Central Lab of Residue Analysis of Pesticides and Heavy Metals
in foods
Dr Ashraf EI-Marsafy
Giza, 12311
Egypt
ashnour@live.com, emadatala@yahoo.com

CHELAB SRL - UNITA' LOCALE DI LUSCIANO
Calabrese Maria Grazia, Di Paola Ivano
Lusciano (CE) -81030
Italy
m.calabrese@chelab.it; i.dipaola@chelab.it

Chemical and Veterinary Analytical Institute Miinsterland-
Emscher-Lippe (CVUA-MEL)
Prof. Dr. Peter Fuerst
48147 Muenster
Germany
peter.fuerst@cvua-mel.de

Chemisches und mikrobiologisches Institut UEG GmbH
Tanja Schartel, Thomas Trechsler
D-35578 Wetzlar
Germany
t.schartel@ueg-gmbh.de

Chemisches und Veterinaruntersuchungsamt (CVUA) Freiburg
Kerstin Wahl
D-79114 Freiburg
Germany
kerstin.wahl@cvuafr.bwl.de

China National Center of Food Safety Risk Assessment (CFSA)
Yongning Wu
Beijing 100021
China
wuyncdc@yahoo.com.cn

Danish Veterinary and Food Administration
Sgren Sgrensen
DK - 4100 Ringsted
Denmark
ssn@fvst.dk

National Measurement Institute,
Dioxin AnalysisUnit - Pymble
Dr Alan Yates
Sydney, NSW 2073
AUSTRALIA
alan.yates@measurement.gov.au

Dioxin laboratory of Comprehensive test center of Chinese
Academy of Inspection and Quarantine
Ding Gangdou
Beijing, 100025, China
dinggangdou@163.com , dinggangdou@caigtest.com

Orebro University, MTM Research Centre
Dioxin Laboratory
Jessika Hagberg
701 82 Orebro
Sweden
jessika.hagberg@oru.se




Environmental Laboratory - 1QS
Dr. Jordi Diaz-Ferrero
Barcelona 08017
Spain
jordi.diaz@igs.edu

Eurofins GfA Lab Service GmbH
Dr. Peter Schliische
D-21079 Hamburg
Germany
peterschluesche@eurofins.de

FDA, Arkansas Regional Lab, Dioxin Group
Paula Barnes, Jeff Archer, Sina Shojaee
Jefferson, AR USA 72079
USA
Paula.Barnes@fda.hhs.gov or Sina.Shojaee@fda.hhs.gov or
Jeffrey.Archer@fda.hhs.gov

Food GmbH Jena Analytik & Consulting
Dr. Uwe Dornberger
D-07743 Jena
Germany
u.dornberger@food-jena.de

Health Canada, Food Research Division,
Health Products and Food Branch
Thea Rawn, Amy Sadler
Ottawa, ON, K1A 0K9
CANADA
thea.rawn@hc-sc.gc.ca

Government Laboratory, Hong Kong SAR, China
Dr. CHEUNG Tsz-chun
Hong Kong
China
tccheung@govtlab.gov.hk

Hong Kong Government Laboratory - Environmental Chemistry A
Section
CHU Wai-kin
Kowloon, Hong Kong
China
wkchu2@govtlab.gov.hk

Hubei Dioxin Lab, Hubei Provincial Centre for Disease Control
and Prevention
Dr. Sheng Wen
Wuhan 430079, Hubei Province
China
wenshenggy@yahoo.cn

University of Stirling
Institute of Aquaculture
Prof Gordon Bell
Scotland, UK
g.j.bell@stir.ac.uk

Institute of Environmental Assessment and Water Research
(IDAEA-CSIC)
Dr Esteban Abad, Dr Manuela Abalos, Laura Morales
Barcelona, 08034
Spain
esteban.abad@idaea.csic.es, manuela.abalos@idaea.csic.es,
laura.morales@idaea.csic.es

ISTITUTO "G. CAPORALE"
SCORTICHINI GIAMPIERO
TERAMO 64100
ITALY
g.scortichini@izs.it

Istituto Zooprofilattico Sperimentale delle Regioni Lazio e
Toscana
Dr. Alessandro Ubaldi- Dr.Fabio Busico
Roma 00178
Italy
alessandro.ubaldi@izslt.it -- fabio.busico@izslt.it

Istituto zooprofilattico sperimentale Lombardia Emilia Romagna
Simonetta Menotta
Bologna 40127
Italy
simonetta.menotta@izsler.it

Japan Food Research Laboratories
Toshihiko Yanagi /Seiichiro lizuka
206-0025
Japan
yanagitos@jfrl.or.jp /izukas@jfrl.or.jp




La Drome Laboratoire
FELIX- MASSAT
2600 VALENCE

FRANCE
fmassat@ladrome.fr

LABERCA - ONIRIS
Vincent VACCHER - Philippe MARCHAND
44307 NANTES Cedex 3
France
vincent.vaccher@oniris-nantes.fr
philippe.marchand@oniris-nantes.fr

Laboratory of Vendee (LEAV)
QUETIER Emmanuelle
F85000 la Roche sur Yon
France
emmanuelle.quetier@vendee.fr

Landesamt fir Umweltschutz Sachsen-Anhalt
Dr. Uwe Rauhut
06614 Halle
Germany
rauhut@lau.mlu.sachsen-anhalt.de

Landesbetrieb Hessisches Landeslabor
Dr. Johannes Berger
D-65203 Wiesbaden
Germany
Johannes.Berger@LHL.HESSEN.DE

Landesuntersuchungsamt
Hildegard Gerstner
67346 Speyer
Germany
poststelle.ilcsp@Ilua.rip.de
hildegard.gerstner@Ilua.rlp.de

Landwirtschaftliche Untersuchungs- und Forschungsanstalt
Speyer
Harald Schéfer
67346 Speyer
Germany
schaefer@lufa-speyer.de

LUFA Nord-West
Dr. Hartwig Wellmann
D - 26121 Oldenburg
Germany
hartwig.wellmann@lufa-nord-west.de

LUFA Rostock der LMS
Dr. Ina Schlanges
18059 Rostock
Germany
ischlanges@Ims-lufa.de

Marchwood Scientific Services
Karl Pettit
Southampton, SO40 4BJ
UK
karl.pettit@marchwood-scientific.co.uk

Marino SRL
Grazia Martuccio
Santa Maria A Vico (CE - 81028)
Italia
labo@marino.it;chimica@marino.it

mas | munster analytical solutions gmbh
Dr. Armin Maulshagen, Dr. Stephan Hamm
D 48149 Munster, Germany
Germany
A.Maulshagen@mas-tp.com

MicroPolluants Technologie
Dr PE LAFARGUE
57070 SAINT JULIEN LES METZ
France
pelafargue@mp-tech.net

Ministry of Food, Agriculture and Livestock, National Food
Reference Laboratory
Yunus Ucar, Devrim Kilic
Ankara 06170
Turkey
yunuseucar@gmail.com, devrimkilic@yahoo.com




National Cheng Kung University,
Dr. Lee Ching Chang/Shu yao Yang
Tainan,704
Taiwan, R.O.C
shuyao@mail.ncku.edu.tw

National Institute for Health and Welfare
Péivi Ruokojarvi
FI-70210 KUOPIO
FINLAND
paivi.ruokojarvi@thl.fi

National Institute of Nutrition and Food Safety
Jingguang Li
Beijing, 100050
China
lichrom@yahoo.com.cn

National Tsing Hua University/ GMLab, Department of Chemistry
Prof. Yong-Chien Ling
Hsinchu, 30013
Taiwan
ycling@mx.nthu.edu.tw

NCSR "Demokritos", Greece
Dr. Leondios Leondiadis
153 10 Athens,
Greece
leondi@rrp.demokritos.gr

Neotron S.p.A.
Dr. Gatti Gian Carlo
Modena, 41126
ITALY
quality@neotron.it

Nestlé Quality Assurance Center
Marie-Hélene Le Breton
95806 Cergy Pontoise
France
marie-helene.lebreton@fr.nestle.com

Niedersachsisches Landesamt fiir Verbraucherschutz und
Lebensmittelsicherheit
Dr. Elke Bruns-Weller/Dr. Annette Knoll/Dr. Claudia Wenzel
D-26133 Oldenburg
Germany
elke.bruns-weller@laves.niedersachsen.de or
annette.knoll@laves.niedersachsen.de or
claudia.wenzel@laves.niedersachsen.de

Niedersachsisches Landesamt fur Verbraucherschutz und
Lebensmittelsicherheit
Dr. Ines Thiem / Dr. Gabriele Bohmler
38134 Braunschweig
Germany
ines.thiem@laves.niedersachsen.de

NIFES - National Institute of Nutrition and Seafood Research
Annette Bjordal and Dagmar Nordgéard
5005 Bergen
Norway
abj@nifes.no and dno@nifes.no

NILU Norsk Institutt for luftforskning
Martin Schlabach / Hans Gundersen
2007 Kjeller
Norway
Msc@nilu.no / HG@nilu.no

Nofalab BV
Jeroen Markesteijn
3115 JG Schiedam
The Netherlands
jeroen.markesteijn@nofalab.nl; irma.schonherr@nofalab.nl

NOFER INSTITUTE OF OCCUPATIONAL MEDICINE
Danuta LIGOCKA
91-348 LODZ
POLAND
ligocka@imp.lodz.pl

Oekometric
Horst Rottler
D-95448 Bayreuth
Germany
rottler@oekometric.de




Pacific Rim Laboratories Inc.
Dave Hope
Surrey, BC V3S 8P8
Canada
dave@pacificrimlabs.com

R&C LAB SRL
Claudio Carraro
36077 ALTAVILLA VICENTINA
ITALY
claudio.carraro@rclabsrl.it - qualita@rclabsrl.it

Research and Productivity Council (RPC)
John Macaulay
Fredericton, New Brunswick E3B 679
Canada
john.macaulay@rpc.ca

SGS Belgium NV
Marc Van Ryckeghem / Geert De Smet
Antwerpen B-2030
Belgium
geert.desmet@sgs.com / marc.vanryckeghem@sgs.com

SGS Institut Fresenius GmbH
Ms Waltraud Verhoeven
95448 Bayreuth
Germany
waltraud.verhoeven@sgs.com

SGS North America
Amy Boehm
Wilmington, NC 28405
us
amy.boehm@sgs.com

Shanghai Municipal Center Disease Control and Prevention
Dasheng Lu
200336
China
dslu@scdc.sh.cn

Shenzhen Center for Disease Control & Prevention
JianQing Zhang
Shenzhen, 518055
China
zhjianging95@gmail.com

SHIMADZU TECHNO-RESEARCH, INC.
Takumi TAKASUGA
Michiko YAMASHITA
KYOTO ,604-8435
JAPAN
t_takasuga00@shimadzu-techno.co.jp
m_yamashita01@shimadzu-techno.co.jp

State Laboratory
John McBride
County Kildare

Ireland
John.McBride@statelab.ie

Sun Dream Environmental Technology Corporation/
Nicky Cheng
Taichung City, 40768
Taiwan, R.O.C.
nicky@sundream.com.tw

Super Micro Mass Research & Technology Center,
Cheng Shiu University
Prof. Guo-Ping Chang-Chien
Niaosong District, Kaohsiung City, 833Taiwan(ROC)
guoping@csu.edu.tw

The Food and Environment Research Agency (FERA)
Alwyn Fernandes/Frankie Smith
York (UK) YO411 LZ
UK
alwyn.fernandes@fera.gsi.gov.uk / frankie.smith@fera.gsi.gov.uk

TLR International
Liesette van Schie
3077 MB Rotterdam
The Netherlands
Ilvschie@ltr.nl;gc@ltr.nl




Toxicological Chemistry Unit
Elena De Felip, Anna Laura lamiceli
Rome 00161
Italy
defelip@iss.it; annalaura.iamiceli@iss.it

U. S. EPA/Environmental Chemistry Laboratory
Joseph Ferrario
Stennis Space Center 39529
USA
pierce.gerry@epa.gov

Umead University
Sture Bergek
SE 901 87 Umea
Sweden
sture.bergek@chem.umu.se

Umweltbundesamt GmbH
Wolfgang Moche
Vienna, A-1090
Austria
wolfgang.moche@umweltbundesamt.at

Wellington Laboratories Inc.
Colleen Tashiro
Guelph, Ontario, Canada N1G 3M5
Canada
colleen@well-labs.com

WESSLING GmbH
Sabina Kdnig/ Olaf Wellermann
48341 Altenberge
Germany
sabina.koenig@wessling.de, olaf.wellermann@wessling.de

Western Region Laboratory, BC Region,
Regions and Programs Branch, Health Canada
Kenneth Breakell / Bryan Yu / Daniel Sit
Burnaby, British Columbia, Canada, V5G 4P2
Canada
kenneth.breakell@hc-sc.gc.ca / bryan.yu@hc-sc.gc.ca / daniel.sit@hc
sc.gc.ca

Worthies Engineering Consultants Corp. Environmental Analysis
Lab
David Fang
Taichung 40850
Taiwan
Davidf603@gmail.com or DavidF@mail.worthies.com.tw

Zavod za zdravstveno varstvo Maribor
Snezana Lobnik
Maribor 2000
Slovenia
snezana.lobnik@zzv-mb.si

Zhejiang Provincial Center for Disease Prevention and Control
(23CDC)
Haitao Shen
Hangzhou, 310051
China
oldfishmann@hotmail.com; jianlonghan@hotmail.com







‘ Appendix B:

Study announcement and
instructions for participants






December 2011

Announcement for
Interlaboratory Comparison on POPs in Food 2012

Introduction

We herby announce the 13" round of the Interlaboratory Comparison on the Determination of
POPs in Food. The study is open for academic, regulatory as well as commercial laboratories
world-wide. The organizer of this study is the Department of Exposure and Risk Assessment,
Division of Environmental Medicine, Norwegian Institute of Public Health (NIPH), Oslo,
Norway.

The study is scheduled to take place from January to April 2012. A draft report will be
available prior to the evaluation meeting which will take place at the Dioxin 2012 Symposium
in August, Cairns, Australia. The final report will be available to the participants by
December 2012 together with a certificate for participation.

Objectives

The objectives of this exercise are to assess the interlaboratory consistency in results from
analyses of dioxins, PCBs, PBDEs and HBCD in regular foods known to contribute to the
intake in the general population and to assess the world-wide readiness and capacity in
analysing these halogenated persistent organic pollutants in food. The study also serves as a
quality assurance instrument for the participating laboratories.

Participants

We encourage all laboratories world-wide working in this field to participate and assess their
analytical performance. Participants are requested to completely fill out the Registration Form
and mark the desired sample types and what analytes they intend to determine.

Analytical requirements

In this interlaboratory comparison, all the seventeen 2, 3, 7, 8-substituted PCDDs and PCDFs,
the four non-ortho PCBs, CB-77, 81, 126 and 169 as well as the eight mono-ortho PCBs, CB-
105, 114, 118, 123, 156, 157, 167, and 189 will be assessed. In addition, you are invited to
determine six marker PCBs, eight PBDEs and HBCD. The concentration of the following
congeners can be reported: CB-28, 52, 101, 138, 153 and 180 and BDE-28, 47, 99, 100, 153,
154, 183 and 209. The concentration of a-HBCD, B-HBCD and y-HBCD as well as the total
of these isomers will also be assessed. The test materials consist of three fresh food
homogenates. You can choose to analyse one, two or all three of the food items. We
encourage you to determine as many analytes as possible. You are further requested to
determine and report the lipid content of the foods.

We also include standard solutions of all analytes that should be analysed as solutions of
known concentration, which may be used to check your own calibration solutions.

Test material

The test materials consist of three unfortified natural food product homogenates, Reindeer
meat (labelled R) ~100 g, Halibut filet (labelled H) ~100 g and Cod liver oil (labelled C) ~15
g, and will be distributed by an international courier service to the participating laboratories.




Please note:
In order to avoid delay at customs, please inform us if there are import restrictions for
any of these samples in your country.

Instructions for analysis and reporting
Further detailed instructions and reporting forms will be sent by e-mail simultaneously with
the dispatch of the samples in January.

In short, laboratories should:

e use their own standard operation procedures for extraction clean-up and instrumental
determination

e use their own reference standards for identification and quantification

e report a single concentration for each analyte in each food matrix determined on fresh
weight basis

e report limits of detection for all measured analytes in each food item

e report the lipid content

Time schedule

Announcement December 2011
Return of registration form December 16, 2011
Shipment of test material January 16, 2012
Confirmation of receipt of test material by participant Within 7 days
Reporting of test results ? April 20, 2012
Publication of draft report on web-site August 2012
Evaluation meeting at Dioxin 2012 in Cairns, Australia August 2012

Final report available to all participants November 2012

a) Please be sure that your results are reported on time as there will be no extension of the
deadline.

Participation fee

To all laboratories that have received the test materials, a corresponding invoice in Norwegian
kroner (NOK) will be sent. The participation fee for any combination of the analytes in one
food item is 9 000 NOK, for two food items 11 200 NOK, and for the complete set of all three
food items the fee is 13 400 NOK.




Co-ordinating group

Georg Becher Sharon Lynn Broadwell
georg.becher@fhi.no sharon.lynn.broadwell@fhi.no
Phone: +47 21 07 62 42 Phone: +47 21 07 63 93

Line Sméstuen Haug Nanna Bruun Bremnes
line.smastuen.haug@fhi.no nanna.bruun.bremnes@thi.no
Phone: +47 21 07 65 49 Phone: +47 21 07 62 54

E-mail address
For all enquiries by e-mail use dioxin@fthi.no.

Postal Address:

Norwegian Institute of Public Health
P.0.Box 4404 Nydalen

NO-0403 Oslo, Norway
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Interlaboratory Comparison on Dioxins in Food 2012

Instructions for participants

January 2012
1. Introduction

This is the 13" Round of the Interlaboratory Comparison Study on the Determination of POPs
in Food organised by the Department of Exposure and Risk Assessment, Norwegian Institute
of Public Health, Oslo, Norway. The objective of this exercise is to assess the interlaboratory
comparability of the results from analyses of all dioxins and dioxin-like PCBs included in the
WHO-TEF schemes in regular foods. Participants may also determine and report
concentrations of six marker PCBs, eight polybrominated diphenylethers (PBDEs) and
hexabromocyclododecane (HBCD). The exercise serves as a quality assurance instrument for
the participating laboratories. A further objective is to assess the world-wide readiness and
capacity for the determination of dioxin-like compounds, marker PCBs, PBDEs and HBCD in
food. Instructions for the analysis and submission of results are given below.

Please read these instructions carefully before starting the experimental work.

The participating laboratories will collaboratively assess the interlaboratory comparability in
the analytical performance for determination of:

« dioxins and furans: all seventeen 2,3,7,8-substituted PCDDs and PCDFs
« non-ortho PCBs: CB-77, 81, 126 and 169

« mono-ortho PCBs: CB-105, 114, 118, 123, 156, 157, 167 and 189.

. marker PCBs: CB-28, 52, 101, 138, 153 and 180

. PBDEs: BDE-28, 47, 99, 100, 153, 154, 183 and 209

. HBCD a-HBCD, B-HBCD, y-HBCD and total HBCD

in samples of Reindeer meat (R), Halibut filet (H) and Cod liver oil (C).The mentioned
analytes should also be determined in the respective six standard solutions. For HBCD,
concentrations of a-HBCD, B-HBCD and y-HBCD as well as the total of these isomers will
be assessed. Both results from GC-MS and LC-MS or LC-MS/MS are welcome.

2. Participants

A list of participants is attached. Ninety-one laboratories have announced their participation in
the study.
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3. Design of the study

3.1 Test materials

Samples
One standard solution of each:

o EDF-5008-50 with PCDDs/PCDFs at concentrations 2:5:10 pg/ul for tetra:penta-hexa-
hepta:octa chlorinated dibenzo-p-dioxins/-dibenzo furans respectively

o EC-4986/1000 with non-ortho PCBs at concentration 10 pg/ul

o EC-4987/100 with mono-ortho PCBs at concentration 100 pg/ul

e EC-5179/50 with marker PCBs at concentration 100 pg/ul

e EO-5103/100 with PBDEs at concentration 25 pg/ul, except BDE-209 at 100 pg/ul

o ULM-4834-S/100 with a-HBCD at a concentration 500 pg/ul

One sample of each

e ca. 100 g reindeer meat

e ca. 100 g halibut filet

e ca. 15 gcod liver oil, lipid content 100%

Fortification
The samples are prepared from regular market foods. There is no fortification or spiking of
the PCDD, PCDF, PCB, PBDE or HBCD analytes in the food samples.

Shipment
The samples are fresh frozen food homogenates. They are distributed by DHL and should

reach the receiving laboratory in good condition within a few days. The airwaybill numbers
will be made available for the participants to trace the shipment at http://www.dhl.com.

3.2 Coding

Coding of laboratories

Upon arrival of the samples in the participant’s laboratory, the Microsoft excel file named
"Participant confirmation", shall be filled in and immediately returned to the co-ordinators by
e-mail or telefax. The code of the laboratory will then be given by the co-ordinators. The
laboratory codes will not be revealed to the other participants or to third parties.

Coding of samples

Reindeer meat R
Halibut filet H
Cod liver oil C

The above sample coding is marked on the sample bottles.
3.3 Analytical procedure

Methods to be used

Laboratories shall use

e their own methods for sample preparation and instrumental analysis
e their own internal- and quantification standards

o their own lipid determination procedure
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Standard solutions
The standard solutions should be analysed using the laboratory’s own quantification standards
and methods and the results shall be reported.

General
Beware of the high risk of background contamination and positive blank values when
analysing food samples with levels of dioxins, PCBs, PBDEs and HBCD in the low ppt range.

Use sample size according to expected levels of dioxins for the determinations in order to
achieve a detection level that leaves as few as possible analytes as non-detected. The sample
amount dispatched is not meant for replicate analyses.

The samples might become inhomogeneous during freezing and transport. Re-homogenise all
received material of each food item before any portion is taken out for analysis.

4. Reporting
4.1 Results to be reported

Laboratories are recommended to report as many as possible of the congeners mentioned in
chapter 1.

The reports must include the determined lipid percent for reindeer meat and halibut filet.
Also, the actual sample amount (g) for each determination must be reported.

The analytical report must include concentrations for all the congeners in all the samples on
fresh weight basis, see Report forms B, C, D for PCDD/PCDF and dioxin-like PCBs and
Report form 2, 3, 4 for marker PCBs, PBDEs and HBCD.

Laboratories must report one concentration on fresh weight basis for each congener which is
detected (S/N >3), as well as the limit of determination (LOD, S/N =3) for each sample. Non-
detected congeners (S/N <3) must be marked ND in the Comments column of the Report
form. Please note that the LOD will be used as concentration of non-detected congeners.

4.2 Checklist

Please use the attached checklist before returning the Report forms with your results.

4.3 Submitting results

Three Microsoft Excel files are provided to each participant comprising:

Participants confirmation
o confirmation of receiving test materials

Report form dioxins and dioxinlike PCBs
o analytical data, Report forms A, B, C and D

Report form marker PCBs, PBDEs and HBCD
o analytical data, Report forms 1, 2, 3 and 4
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Participants are requested to submit their reports electronically to avoid possible transcription
errors.

Pleas