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Summary

This report describes the activities employed in 2007 by RIKILT as National Reference Laboratory
(NRL) in the field of dioxins and polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons
(PAHSs), heavy metals, pesticides and mycotoxins according to EU regulation 882/2004.

For each analyte domain, the CRL-NRL-OFL network is described and interactions and meetings within
the network are reported. In 2007 RIKILT attended seven CRL meetings. In addition, there were several
meetings and communications with other NRLs and laboratories. Technical information was exchanged.
Analytical reference standards were compared and conflicting analytical results were investigated.

In the context of independent quality assurance, method validation and method comparison, RIKILT
participated in proficiency tests, organised by the CRLs and third parties, and in interlaboratory
validation and comparison studies. The results are reported and discussed. In general, the scope and
quantitative performance of the methods used by RIKILT were satisfactory for all analyte domains.

Also briefly summarised in this report is scientific research supporting the NRL activities as well as

research which is embedded in other projects but contributes to maintaining the expertise in the
respective NRL-analyte domains.
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1 Introduction

The European Commission is committed to protect both human and animal health and welfare, which
can be affected by the presence of residues and contaminants in food and feed. For many residues
(pesticides, veterinary drugs) and contaminants (e.g. dioxins, PCBs, PAHs, heavy metals, mycotoxins,
processing contaminants) in food and/or feed, legislation has been established in which maximum limits
(MRLSs) have been set. European legislation commits the Member States to enforce compliance of food
and feed with MRLs. Therefore, national monitoring and control plans, and EU coordinated monitoring
programs have been established. As part of these programs, samples are taken at various stages in the
food chain and analysed in laboratories. To ensure the quality and comparability of the data generated
by laboratories involved in the official monitoring and surveillance, a hierarchically structured system
of Community Reference Laboratories (CRLs), National Reference Laboratories (NRLs) and Official
Field Laboratories (OFLs) has been established.

RIKILT is involved in the official monitoring of various residues and contaminants in food and feed and
has been assigned as NRL for dioxins/PCBs, PAHs, heavy metals, pesticides and mycotoxins in the
context of EU regulation 882/2004. In addition, RIKILT is also NRL in other analyte/product domains
(Residues of veterinary medicines and contaminants in food of animal origin related to EU directive
96/23, Genetically Modified Organisms, Animal proteins in feeding stuffs, Additives in feed, Water
content in poultry meat, Milk and milk products). Activities in those fields are outside the scope of this
report and are described in separate documents (RIKILT reports and can be found on the RIKILT
website www.rikilt.wur.nl)

The tasks and responsibilities of the NRLs are laid down in EU regulation 882/2004 and include:

(a) collaborate with the Community Reference Laboratory in their area of competence;

(b) coordinate, for their area of competence, the activities of official laboratories responsible for the
analysis of samples;

(c) where appropriate, organise comparative tests between the official national laboratories and ensure
an appropriate follow-up of such comparative testing;

(d) ensure the dissemination to the competent authority and official national laboratories of information
that the Community Reference Laboratory supplies;

(e) provide scientific and technical assistance to the competent authority for the implementation of
coordinated control plans.

In the Netherlands, two NRLs have been appointed for all analyte domains included in this report.
Member States that have more than one National Reference Laboratory for a Community Reference
Laboratory, must ensure that these laboratories work closely together, so as to ensure efficient
coordination between them, with other national laboratories and with the Community Reference

Laboratory.

One of the tasks of the NRL is to communicate with the Competent Authority, Official Field
Laboratories and other NRLs on issues regarding the control of residues of dioxins and PCBs,
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Polycyclic Aromatic Hydrocarbons, Heavy metals, Pesticides and Mycotoxins. Therefore, the
communication and cooperation is restricted to the NRL food. There are regular meetings with the
competent authorities (LNV, VWA ; VWS) and other partners on:

e content of the monitoring programs.

e trends of contamination in feed and food of animal origin.

e analytical methods.

As for the determination of the contaminants of interest, there are no OFLs operational within the
Netherlands.
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2 Dioxins and PCBs

This chapter describes the activities of the NRL for dioxins and polychlorinated biphenyls (PCBs) in
feed according to EU document 882/2004 ' and related activities in support of the expertise of RIKILT
in this area. Also addressed are activities arising from the NRL task assigned to RIKILT ** in the
context of 96/23/EC * (group B3a substances/chlorinated compounds including PCBs), i.e. dioxins and
PCBs in animal products.

2.1 CRL-NRL-OFL network

Table I CRL-NRL-OFL network for Dioxins and PCBs in feed and food

Chemisches und Veterindaruntersuchungsamt (CVUA) Freiburg
Postfach 100462
CRL* D-79123 Freiburg
Germany
http://www.crl-dioxin-freiburg.eu/dioxinspcbs.html

Feed
Animal products 96/23 B3a ** (organochlorine compounds* including PCBs)
RIKILT — Institute of Food Safety
Bornsesteeg 45,
6708 PD Wageningen, The Netherlands
Dr.ir. L.A.P. Hoogenboom / W.A. Traag
NRL ron.hoogenboom@wur.nl / wim.traag@wur.nl

Food
Laboratory of the Food and Consumer Product Safety authority, De Stoven 22, 7206 AX Zutphen,
The Netherlands
H. van Rhijn (MSc)

Hans.van.rhijn@vwa.nl
OFL Not applicable

* For organochlorine pesticides, see Chapter 6.

2.1.1 Participation in CRL workshops

In 2007, RIKILT participated in two workshops organised by the CRL in Freiburg (Germany). During
the first of these workshops, criteria were discussed for the so-called reference method based on GC-
HRMS.

The conclusion of the CRL/NRL network was that there is no need for adjusting the criteria as laid
down in Commission regulation1883/2006 with exception of one proposed alteration (changing
“reproducibility conditions RSDg” to “within-lab reproducibility (RSDwr).”)
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During the workshop in June the results of a proficiency test in food were extensively discussed.
RIKILT participated in this test using both the confirmatory method (GC-HRMS) and a screening
method (bioassay, CALUX). The results were within the acceptable limits established by the CRL.

In total only seven out of 100 laboratories (of which five NRLs) submitted results generated using the
CALUX bioassay (for butter fat, chicken meat and salmon). Despite this limited data set and the fact
that different types of extraction, clean-up, and cell-lines, had been used, an attempt was made to
evaluate the data. The results thereof were presented during the workshop.

In most cases, the precision criteria for screening methods laid down in Commission
regulation1883/2002 were not met. Only few Z-scores were within the range of +/- 2. This is probably
caused by the use of different procedures both for the application and the interpretation of the CALUX
assays. Also, this test only evaluated the quantitative approach and not the screening approach used by
RIKILT. It was agreed that during a meeting in 2008 half a day would be dedicated to the use and
interpretation of the CALUX bioassay.

The second workshop was held in November 2007 and was mainly focused on the results of a
proficiency test with minerals as sample matrix and the guar gum incident (see below). The objective of
the proficiency test for minerals was to check whether the previously developed method for sepiolite
also could be used for other minerals such as ‘Fuller’s earth’ and manganese oxide. The
recommendations given for the extraction of sepiolite - using toluene + a substantial fraction of polar
solvents - are also applicable for ‘Fuller’s Earth’. The highest recoveries' of the C-labelled standards
when analysing manganese oxide were found when using toluene as extraction solvent. Digestion of the
sample with HCI prior to extraction did not improve the recoveries. The additional use of polar solvents
resulted in considerably lower recoveries. From the solvents tested, toluene was considered to be the
most suitable extraction solvent for manganese oxide, but further improvement of the methods applied
is still necessary.

The CRL provided comprehensive information on the appearance of contaminated guar gum on the
European market in the summer of 2007. Guar gum was contaminated with pentachlorophenol with
dioxins as co-contaminant. A summary was presented of the report of the FVO mission to India (DG
(SANCO) 2007-7619-MR final). It was agreed that early 2008 a proficiency test with guar gum as
sample matrix would be organised by the CRL.

Next to the above mentioned issues half a day was spent on analytical techniques. It was noted that in
the case of the guar gom, contract laboratories systematically reported lower levels of dioxins compared
to official laboratories. RIKILT was invited by the CRL to present a study on the comparison of
automated extraction techniques.

2.1.2 NRL-OFL network

One of the tasks of the NRL is to communicate with the Competent Authority, Official Field
Laboratories and other NRLs on issues regarding the control of levels of dioxin and PCB residues. Since
for the determination of dioxin and PCB residues no OFLs are operational within the Netherlands, the
communication and cooperation is restricted to the dioxin and PCB NRLs on food (VWA laboratory in
Zutphen [AQ]). At the request of the Dutch NRL dioxins in food (VWA Oost), a quality control sample
program was designed to control the results of the screening test (DR CALUX) which is operated by
VWA Oost.
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Samples were prepared and sent to VWA Oost. The results of these QA samples will be statistically
evaluated by RIKILT and the outcome will be discussed between RIKILT and VWA Oost.

As agreed with LNV and VWS, it was decided that RIKILT would supply data concerning dioxin and
dI-PCB levels in Dutch produced feed and food to the European commission (DG SANCO). These data
are used to evaluate the EU-policy and to establish new limits.

RIKILT chairs the Dutch working group dioxins ("Werkgroep dioxinen"). This is a nation-wide
working group consisting of all relevant ministries and institutes dealing with all kinds of aspects of
dioxins and persistent organic pollutants in food, feed and the environment. During a meeting in
November 2007 the occurrence of high levels of dioxins in eel from Dutch rivers was discussed.

2.2 Proficiency tests and comparative tests

In 2007, RIKILT participated in three proficiency tests on dioxins and PCBs. Relevant data are provided
in Appendix 1. One proficiency test was organised by the Norwegian Institute of Public Health
(Folkehelse instituttet) in cooperation with the CRL. The test involved analysis of three different
commodities (salmon, chicken meat, butter). In this case the determination of the fat content was an
inherent part of the analysis and therefore results are included in the Appendix. The other two
proficiency tests were organised by FAPAS and concerned vegetable oil and fish oil. For determination
of dioxins and PCBs a confirmatory method based on GC-HRMS was used. In one proficiency test
dedicated to determination of indicator PCBs, a GC-ECD method was used. The performance of
RIKILT in the proficiency tests was good, all Z-scores obtained were within -2 and +2.

Early 2007 RIKILT reported a level of dioxins in a sample of sepiolite which exceeded the maximum
residue limit by a factor of approximately eight. The producer of the batch sepiolite requested for an
appeal sample which was submitted for analysis by a private laboratory accredited for dioxin analysis.
This laboratory could not confirm the MRL violation.

Upon request of RIKILT, additional samples were taken by the competent authority to be analysed by
RIKILT. All samples exceeded the MRL, confirming the earlier findings. To settle the dispute, RIKILT
initiated a third sample to be taken which was sent to the CRL in Freiburg. The results of the analysis by
the CRL confirmed the results reported by RIKILT.

2.3 Scientific and technical activities

Within the framework of the NRL task, upcoming new analytical methods have been studied. In order
to increase the efficiency of sample preparation a large volume injector has been implemented in the
GC-HRMS. The scope at the method for the determination of dioxins and PCBs was extended to flame-
retardants. This study would be reported in 2008.

Accreditation and practical experience are important requirements for an NRL. In 2007 the accreditation

for both the HRGC/HRMS and the DR CALUX was prolonged. A number of additional validation
studies were started. The analytical competence in the field of dioxin analysis of both feed and food was
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maintained through analysis of samples taken in the context of national control programs. Both CALUX
screening and confirmatory GC-HRMS methods were used.

The relative potencies of the various dioxin and dI-PCB congeners in the DR CALUX assay were
studied. This is important for investigations into the differences that might be obtained when using the
DR CALUX bioassay and the confirmatory GC-HRMS method. It is also relevant for the identification
of novel risks. A method was developed for the identification of novel agonists in food and successfully
used to identify the most important natural Ah-receptor agonist in marmalade. The method has later
been applied on grass samples that show a false-positive result in the DR CALUX assay.

24 Plan for NRL activities 2008

In 2008 RIKILT participates in the following Proficiency tests:

e Dioxins, PCBs and PBDEs in food organised by Folkehelsa (NIPH, Norway).

e Dioxins and pentachlorophenol in guar gum organised by CRL Freiburg and Stuttgart (Germany).
e PBDEs in cod liver oil organised by FAPAS (United Kingdom).

e Dioxins in oil organised by FAPAS (United Kingdom).

RIKILT supports the CRL Freiburg with their CALUX activities. The first meeting is held in March
2008 at RIKILT.

RIKILT reports the analytical data obtained during the last 4-5 years in the Netherlands to DG SANCO.
Participation in the workshops of the CRL and Dioxin 2008 in Birmingham.

Organisation of 1-2 meetings of the Working Group on Dioxins.

2.5 References

*! Regulation (EC) No 882/2004 of the European parliament and of the council of 29 April 2004 on
official controls performed to ensure the verification of compliance with feed and food law, animal
health and animal welfare rules, Official Journal of the European Union L 191, 28.5.2004, P 01-52.

> Commission decision No 2006/130/EC of 10 February 2006 amending Decision 98/536/EC
establishing the list of National Reference laboratories for the detection of residues (notified under
document number C(2006) 330).

3 Council Directive 96/23/EC of 29 April 1996 on measures to monitor certain substances and residues
thereof in live animals and animal products and repealing Directives 85/358/EEC and 86/469/EEC
and Decisions 89/187/EEC and 91/664/EEC, Official Journal L 125, 23/05/1996 P. 0010 — 0032.

* COMMISSION REGULATION(EC) No 776/2006 of 23 May 2006 amending Annex VII to
Regulation (EC) No 882/2004 of the European Parliament and of the Council as regards Community
Reference Laboratories.
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2.6 Publications and presentations
Peer reviewed papers and reports:

Hoogenboom, L.A.P., Van Eijkeren, J.C.H., Zeilmaker, M.J., Mengelers, M.J.B., Herbes, R.,
Immerzeel, J., Traag, W.A. (2007) A novel source for dioxins present in recycled fat from gelatin
production. Chemosphere 68, 814-823.

Leeuwen, S.P.J. van, Leonards, P.E.G., Traag, W.A., Hoogenboom, L.A.P., Boer, J. de (2007)
Polychlorinated dibenzo-p-dioxins, dibenzofurans and biphenyls in fish from the Netherlands:
concentrations, profiles and comparison with DR CALUX® bioassay results. Analytical and
Bioanalytical Chemistry 389, 321-333.

Kijlstra, A., Traag, W.A. and Hoogenboom, L.A.P. (2007) Effect of flock size on dioxin levels in eggs
from chickens kept outside. Poultry Science 86, 2042-2048.

2007-003 Report on Dioxins and dI-PCBs in eel from the large rivers in the Netherlands (in cooperation
with IMARES).

Contributions at Conferences and Workshops.:

Hoogenboom L.A.P., Kotterman M.J.J., Zeilmaker M.J., Hoek-van Nieuwenhuizen M., van der Lee
M.K., Traag W.A. (2007) Dioxin and PCB levels in eel from large rivers in the Netherlands, the
impact of the 2006 TEF values, and the risk for the consumer. Organohalogen Compounds 69: 122-
125. Oral presentation at Dioxin 2007, Tokyo.

Heneweer M., Peijnenburg A.A.C.M., Poortman J.H., Baykus H., Hoogenboom L.A.P. (2007)TCDD
exposure results in differential expression of a2U-Globulin in young male rats. Organohalogen
Compounds 69: 1874-1877. Poster presentation at Dioxin 2007, Tokyo.

Liza Portier, Gerrit Bor and Ron Hoogenboom, Strategies for using the DR CALUX® assay in dioxin
and dI-PCB analysis. Poster presentation at Recent Advances in Food Analysis, Prague 2007.

Ede, K. van, Antunes-Fernandez E., Li A., Mulder P. and Hoogenboom R. Bioassay directed analysis of
Ah-receptor agonists in citrus fruit. Oral presentation at Recent Advances in Food Analysis, Prague
November 2007.

Hoogenboom L.A.P. Dioxins in feed and food. Oral presentation at BDS workshop, October 2007,
Amsterdam.
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3 Polycyclic Aromatic Hydrocarbons

3.1 CRL-NRL-OFL network

Table 2 CRL-NRL-OFL network Polycyclic Aromatic Hydrocarbons

The Joint Research Centre of the European Commission
CRL* | Geel, Belgium
http://www.irmm.jrc.be/html/CRLs/crl pah/index.htm

Feed

RIKILT - Institute of Food Safety
Bornsesteeg 45,

6708 PD Wageningen, The Netherlands
W. A. Traag (MSc)

Wim.traag@wur.nl

NRL

Food

Laboratory of the Food and Consumer Product Safety Authority (VWA),
Veldm. Montgomerylaan 500, 5623 LE Eindhoven, The Netherlands

J. van der Wielen (MSc)

Jacqueline.van.der.wielen@vwa.nl

OFL Not applicable

3.1.1 Participation in CRL workshops

In February 2007 a workshop was held in Geel. The results of a proficiency test organised in 2006 were
discussed. RIKILT was not able to participate in that proficiency test because at that time the
Netherlands had not yet notified the CRL on the NRL assignment. The test involved the analysis of a
standard solution. The outcome of this test was disappointing. Reported values deviated strongly. It was
not really possible to indicate a clear error. The majority of the laboratories that had participated used
different procedures (two analytical approaches, GC and HPLC, with varying conditions). Due to the
many variables it was not clear which factor was responsible for the variability in the results.

During this workshop the method used by RIKILT (GPC in combination with GC-HRMS) was
presented. Two other methods were presented in lectures by other NRLs.

During the plenary discussion it became clear that there is no single method that can detect all PAHs
from the EU priority list (15 +1) at the relevant level in one run. In November 2007, RIKILT
participated in the second proficiency test involving the analysis of 15+1 EU priority PAHs in edible oil
and solvent solution. The results of this test are discussed in 2008.
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3.1.2 NRL-OFL network

During several meetings, information concerning methods of analysis in a variety of matrices has been
discussed with VWA Eindhoven. Methods and results with respect to the analysis of the proficiency test
sample were compared.

3.2 Proficiency tests and comparative tests

In 2007, RIKILT participated in two proficiency tests on PAHs. Relevant data are provided in Appendix
2. One proficiency test was organised by the CRL (IRMM, Geel, Belgium) on edible oil. The other one
was organised by FAPAS and concerned olive oil. For determination of PAHs a confirmatory method
based on GC-HRMS was used. The performance of RIKILT in the proficiency tests was good, Z-scores
obtained were within -2 and +2, with exception of the determination of Cyclopenta[cd]pyrene.

33 Scientific and technical activities

The determination of priority PAHs is a challenging task. So far the two main analytical techniques
used, GC-MS and HPLC-UV, do not allow accurate analysis. In GC there is a lack of separation
between Benzo(B)fluoranthene, Benzo(K)fluoranthene, Benzo(J)fluoranthene. Therefore they can only
be reported as a sum, whereas data on the individual compounds are required. With HPLC these PAHs
can be separated, however acetonaftyleen can not be determined due to a lack of sensitivity in
fluorescence detection. Therefore, within the CRL /NRL network alternative techniques have been
discussed. It has been decided that in 2007/2008 the CRL would focus on the applicability of LC-MS
(to improve detectability) while RIKILT would focus on the applicability of multi-dimensional GC
(GCxGC-TOF-MS) to improve separation. Explorative experiments were performed in 2007, which
showed that for proper separation of the PAHs, a more detailed study on the selection of column
combination was required.

34 Plan for NRL activities 2008

RIKILT will finalise a pilot on the feasibility of GC x GC-TOF-MS. The first result will be presented
during the CRL workshop in 2008 .

In 2008 RIKILT will participate in the following Proficiency tests:

e PAHs in edible oil organised by CRL Geel (Belgium)

e PAHs in meat organised by CRL Geel (Belgium)

e PAHs in edible and/or cod-liver oil organised by FAPAS (United Kingdom)

Participation in the workshops of the CRL
Organisation of 1-2 meetings with VWA Eindhoven and RIVM
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3.5 References

3! Commission regulation (EC) No 776/2006 of 23 May 2006 amending Annex VII to Regulation (EC)
No 882/2004 of the European Parliament and of the Council as regards Community Reference
Laboratories

3.6 Publications and presentations

Determination of PAHs using GPC and GC-HRMS, W. Traag, oral presentation, CRL workshop, Geel,
February 2007.
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4

Heavy metals

This chapter describes the activities of the NRL for heavy metals in feed according to EU document
882/2004 *' and related activities in support of the expertise of RIKILT in this area. The focus is on the
determination of Cd, As, Pb and Hg in fish caught in the wild, food of plant origin and animal feed.

4.1

Table 3 CRL-NRL-OFL network for Heavy metals in food and feed

CRL-NRL-OFL network

CRL

42

The Joint Research Centre of the European
Commission
Geel, Belgium

http://www.irmm.jrc.be/html/CRLs/crl_heavy

metals/index.htm

NRL

feed

RIKILT - Institute of Food Safety
Bornsesteeg 45,

6708 PD Wageningen, The Netherlands
W. A. Traag (MSc)

Wim.traag@wur.nl

food

Laboratory of the Food and Consumer
Product Safety Authority, Veldm.
Montgomerylaan 500, 5623 LE Eindhoven,
The Netherlands

J. van der Wielen (MSc)
Jacqueline.van.der.wiclen@vwa.nl

food of animal origin 53

National Institute for Public Health and the
Environment (RIVM), Antonie van
Leeuwenhoeklaan 9, 3721 MA Bilthoven
(PO Box 1, 3720 Bilthoven), The
Netherlands

Dr L.A. van Ginkel
Leen.van.Ginkel@rivm.nl

OFL

Not applicable

4.1.1

Participation in CRL workshops

During a workshop in September 2007 results of the proficiency test for the determination of Cd, Pb and

Hg in mineral water have been presented. The results reported by RIKILT were well within the limits.

Next to the outcome of the ring trial, half a day was spent on measurement uncertainty.
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Shortly after the September workshop, samples of animal feed were sent out to participate in the NRL
second proficiency test. The samples had to be extracted according to the standard operating procedure
as well as a draft CEN method. The CEN method is based on boiling the sample with acid resulting in
partial extraction.

4.1.2 NRL-OFL network

During a meeting mid 2007 information concerning methods for the determination of heavy metals in
food and feed have been discussed with VWA Eindhoven. In 2008 standards and samples would be
exchanged in order to compare results at the three laboratories.

4.2 Proficiency tests and comparative tests

In 2007, RIKILT participated in five proficiency tests on heavy metals. Relevant data are provided in
Appendix 3. A proficiency test on fishmeal was organised by CRL (IRMM, Geel, Belgium). The other
four were organised by FAPAS and concerned soya flour, canned tuna fish, canned crab meat and milk
powder. The performance of RIKILT in the proficiency tests was good, Z-scores obtained were within -
2 and +2, with exception of the determination of lead in flour where the reported value resulted in a Z-
score of -2.5. After receiving the FAPAS report additional experiments were performed. The value that
was reported too low was caused by matrix suppression. The soya flour samples were analysed again,
this time using the standard addition method, giving much better results; calculation of the Z-score
showed a value of -0.3. On the basis of this the FAPAS PT procedure was revisited; all samples with a
calculated content of 50 % of the MRL have to be reanalysed with the standard addition method.

4.3 Scientific and technical activities

For the determination of Hg, a new system “Mecure” has been purchased. Using this new system
measurements can be performed fully automated. The system combines a cold vapour technique with
atom fluorescence. By combining both techniques a large dynamic range and low detection limits has
been achieved. Also in 2007 an ICP-MS has been purchased giving possibilities for screening samples
for a wide variety of elements in one run. The ICP-MS can be coupled with a HPLC system making the
combination applicable for speciation. RIKILT focuses on speciation for As, Se and Hg. The first results
will be reported in a RIKILT report

4.4 Plan for NRL activities 2008

RIKILT will finalize a study on speciation of mercury using LC-ICP-MS
Results will be discussed in 2008
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In 2008 RIKILT will participate in the following Proficiency tests:
e As, Hgand Pb in animal feed organised by CRL Geel (Belgium)

Participation in the workshops of the CRL
Organisation of 1-2 meetings with VWA Eindhoven and RIVM

4.5 References

*I Regulation (EC) No 882/2004 of the European parliament and of the council of 29 April 2004 on
official controls performed to ensure the verification of compliance with feed and food law, animal
health and animal welfare rules, Official Journal of the European Union L 191, 28.5.2004, P 01-52.

> Commission regulation (EC) No 776/2006 of 23 May 2006 amending Annex VII to Regulation (EC)
No 882/2004 of the European Parliament and of the Council as regards Community Reference
Laboratories.

* Commission decision No 2006/130/EC of 10 February 2006 amending Decision 98/536/EC
establishing the list of National Reference Laboratories for the detection of residues (notified under
document number C(2006) 330).

* Council Directive 96/23/EC of 29 April 1996 on measures to monitor certain substances and residues
thereof in live animals and animal products and repealing Directives 85/358/EEC and 86/469/EEC and
Decisions 89/187/EEC and 91/664/EEC, Official Journal L 125, 23/05/1996 P. 0010 — 0032.
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5

Pesticides

This chapter describes the activities of the NRL for pesticides in cereals and feedingstuffs and products
of animal origin and commodities with high fat content, according to EU document 882/2004 °'. It also
describes related activities in support of the expertise of RIKILT in this area. With respect to pesticides
in products of animal origin, activities also cover those arising from the NRL task assigned to RIKILT >
in the context of 96/23/EC > (group B2c substances/carbamates and pyrethroids; group B3a
substances/organochlorine pesticides; group B3b substances/organophosphorus pesticides).

5.1

CRL-NRL-OFL network

Table 4 CRL-NRL-OFL network for Pesticide residues in food and feed (http://www.crl-pesticides.eu)

Food of animal origin
and commodities with

Cereals and feedingstuffs

Fruits and vegetables,
incl. commodities with

Single residue methods

high fat content high water and high acid
content
CRL | Chemisches und National Food Institute Laboratorio Agrario de la | Chemisches und
> Veterindruntersuchungsa | Department of Food Generalitat Valenciana Veterindruntersuchungsa
mt (CVUA) Freiburg Chemistry (LAGV) mt (CVUA) Stuttgart
Postfach 100462 Danish Technical Grupo de Residuos de Postfach 1206
D-79123 Freiburg University Plaguicidas de la D-70702 Fellbach
Germany Moerkhoej Bygade 19 Universidad de Almeria | Germany
DK-2860 Socborg (PRRG)
Denmark LAGV: E-46100
Burjassot-Valencia
PRRG: E-04120 Almeria
Spain
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Food of animal origin
and commodities with

Cereals and feedingstuffs

Fruits and vegetables,
incl. commodities with

Single residue methods

high fat content high water and high acid
content
NRL | organs/tissues feed
animal products 96/23
B2c, B3a/b >
(carbamates/pyrethroids
OCPs, OPPs)
RIKILT - Institute of RIKILT — Institute of
Food Safety Food Safety
Bornsesteeg 45, Bornsesteeg 45,
6708 PD Wageningen, 6708 PD Wageningen,
The Netherlands The Netherlands
Dr. J.G.J. Mol Dr. J.G..J. Mol
Hans.mol@wur.nl Hans.mol@wur.nl
food products food
Laboratory of the Food Laboratory of the Food Laboratory of the Food Laboratory of the Food
and Consumer Product and Consumer Product and Consumer Product and Consumer Product
Safety authority, De Safety Authority, Hoogte | Safety Authority, Hoogte | Safety Authority, Hoogte
Stoven 22, 7206 AX Kadijk 401, 1018 BK Kadijk 401, 1018 BK Kadijk 401, 1018 BK
Zutphen, The Amsterdam, The Amsterdam, The Amsterdam, The
Netherlands Netherlands Netherlands Netherlands
H. Van Rhijn (MSc) Dr. A. De Kok Dr. A. De Kok Dr. A. De Kok
Hans.van.rhijn@vwa.nl Andre.de.kok@vwa.nl Andre.de kok@vwa.nl Andre.de kok@vwa.nl
OFL | Not applicable Not applicable Not applicable Not applicable
5.1.1 Participation CRL workshop

A joint workshop was organised by the four CRLs on pesticides in the context of 882/2004 (i.e.
cereals/feed (CF), food of animal origin (AO), fruit/vegetables (FV), single residue methods (SRM) ).
The joint event was held on 26-29 September 2007 in Valencia, Spain and open for NRLs and
laboratories involved in the official national and EU monitoring programs (OFLs). In total 160 people
attended the workshop of which 71 were from NRLs.

Preceding the plenary program, the CRL-AO had a separate meeting on September 25. On this day the
CRL-AO presented the set-up and preliminary results obtained for EUPT-AO2. From the 44
laboratories that participated, only 6 (RIKILT, 1 other NRL and 4 OFLs) covered the entire list of 50
pesticides that needed to be analysed. This indicates that the scope of most laboratories was insufficient.
One reason for this might be that coordinated Community monitoring programs to ensure compliance

with maximum levels of pesticide residues, up till now, focused on cereals and fruit/vegetables. In the

Netherlands, and most other EU countries, monitoring of pesticide residues in products of animal origin
is mainly done in the context of 96/23 > which only includes certain classes of pesticides (pyrethroids,
organophosphorus pesticides, carbamates and organochlorine pesticides). The fact that monitoring of
pesticides in products of animal origin is addressed in two different EU regulations (396/2005 > and
96/23) causes quite some confusion. It has also resulted in two different approaches with respect to
validation and analytical quality control (AQC) in the field of pesticides residue analysis in food/feed

RIKILT Report 2008.011
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(i.e. products of animal origin vs products of plant origin). The latter was already recognised during the
CRL-AO workshop on 4-5 December 2006. The general opinion was that validation and AQC
procedures should be harmonised. Most participants considered a validation according to 2002/657 *°
(to be used in the context of 96/23) tedious and preferred a validation according to guideline
SANCO0/10232/2006.

Another topic addressed was the question “what are relevant pesticide residues in products of animal
origin?”. In contrast to fruit/vegetables and cereals, it was found to be very difficult to get data on
residues in products of animal origin. This is partly due to a limited scope and low numbers of samples
analysed (compared to fruit/vegetables), and partly because not all the generated data has been compiled
into easily accessible formats. At the EU level, limited monitoring data on some pesticide residues can
be found in EU staff working documents °’. Other topics discussed during the CRL-AO meeting were
the outcome of a questionnaire on analytical capabilities of the NRLs-AO and the CRL/NRL work
program for 2008. In 2008 another proficiency test would be organised, this time in egg. Finally, an
internet platform for the CRL-NRL network was presented that would be used for sharing of
information.

The joint program started with a one day training program. Several presentations were held including

one (by CRL-CF) on difficulties in GC-based analysis of pesticides in cereals, implementation of

flexible scope in 17025 accreditation (CRL-FV) and using the Quechers method for determining acidic

pesticides (CRL-SRM). The main topics of the workshop that took place in the following days were the

outcome of all PTs organised by the CRLs in 2007, quality control of analytical reference standards, and

the update of the guideline for validation and AQC of pesticide residues in food and feed

(SANCO/10232/2006). The main issues on the AQC guideline were:

e to correct or not correct results for recovery;

e the re-classification of commodities groups and the inclusion of products of animal origin and;

e the number of pesticides to include in routine and periodical evaluation of recoveries and
calibration.

In October 2007 the updated AQC guideline was issued (SANCO/3131/2007 **)

During the plenary meetings the issue of harmonization of validation and AQC guidelines for pesticide
residue analysis in products of plant and animal origin, which was initiated during the CRL-AO
meeting, was further discussed with EU representatives (Luis Martin Plaza) who promised to discuss
this further in DG-SANCO. Later in 2007 it was communicated through the CRL-AQO that
SANCO/3131/2007 in the near future will be accepted as “Lex specialis” which in practice means that
for pesticide residue analysis validation can be done according to SANCO/3131/2007 (i.e. 96/23 no
longer applies). During the current transition period, the requirement to have methods for pesticide
residues in animal products validated according to 96/23 before September 2007 will not be enforced.

5.1.2 NRL-OFL interactions

One of the tasks of the NRL is to communicate with the Competent Authority, Official Field
Laboratories and other NRLs on issues regarding the control of levels of pesticide residues. Since for
the determination of pesticide residues no OFLs are operational within the Netherlands, the
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communication and cooperation is restricted to the pesticide NRLs on food (VWA laboratories in
Amsterdam [FC, FV, SRM] and Zutphen [AO]). Three meetings were held in 2007. The main purpose
of these meetings was to coordinate NRL tasks, and to discuss analytical matters in order to have a
joined opinion on issues to be discussed in CRL meetings (e.g. quality control, analytical methods).

With VWA Amsterdam, analytical reference solutions were exchanged for verification of accuracy. For
most pesticides the concentration was correct but in a limited number of cases deviations were
observed. In such cases new standard materials were purchased and further verification was performed.

Although there are no OFLs, RIKILT exchanged information and interacted with laboratories offering
their services to the food/feed industry. RIKILT is chairing the user group for proficiency testing on
organochlorine pesticides and PCBs, organised by KDLL to improve the quality of laboratories
involved in feed analysis in the Netherlands. Proficiency test reports were evaluated and
recommendations were given to the organisers. RIKILT followed up to a dispute regarding a MRL
violation of endosulfan in a feed ingredient (oil product). The sample was analysed as part of the official
monitoring program. Upon reporting the violation, the producer demanded a contra-analysis, which was
performed at a commercial laboratory (ISO17025 accredited). Initially, the laboratory was not able to
detect any endosulfan. After exchange of information and repeated analysis, the MRL violation was
confirmed.

5.2 Proficiency tests and comparative tests

Within the domain of pesticide residues in cereals, products of animal origin and commodities with high
fat content, RIKILT participated in 5 proficiency tests covering a variety of pesticides. Relevant data are
provided in Appendix 4. Acceptable quantitative laboratory performance was achieved in 19 out of 20
cases. The reason for the one deviating Z-score was an inaccurate analytical reference standard, which
emphasises the importance of cross-checking of such materials as described under 5.1.2. From the data
in Appendix 4, it can be seen that for products with high fat content (oil) and also in minced chicken,
the inter-laboratory reproducibility is high (often >25% relative standard deviation), indicating that
analysis results from laboratories vary considerably for this type of analyte/matrix combinations. In
certain cases, the variation in results was too high to establish a reliable assigned value. Consequently,
Z-scores could not always be provided. In comparison with the proficiency test for vegetables/fruits,
pesticide residue analysis in products with high fat content seems to be more challenging and certainly
needs to be improved among the laboratories in the EU.

5.3 Scientific and technical activities

Within the framework of the NRL task and also as part of other projects, upcoming new analytical
techniques and approaches are considered and studied were appropriate. The aim is improvement of the
reliability, efficiency and, if necessary, sensitivity of methods for determination of pesticides in
cereals/feed and products of animal origin.
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In 2007, research was done on three topics:
1) Cereal/feed analysis by GCxGC-TOF-MS.

In the past years a lot of effort was put into the development of multi-dimensional gas
chromatography with time-of-flight mass spectrometric detection (GCxGC-TOF-MS). This
technique is very suitable for wide-scope screening of GC-amenable pesticides residues in very
complex matrices like animal feed. So far, there were doubts about the quantitative performance of
this approach. In 2007 the sample preparation has been modified (inclusion of dispersive SPE
clean up step) and the overall procedure has been validated for approx. 100 pesticides in a complex
cereal-based feed matrix. The results have been published in a peer-reviewed paper™ and presented
at international symposia™.

2) Comparison of analytical methods for cereal/feeds and products with high fat content

3)

24

RIKILT has a range of analytical techniques available for determination of pesticide residues,
which include GC-ECD, GC-MS/MS, GCxGC-TOF-MS and LC-MS/MS. The techniques differ in
sensitivity, selectivity, scope and ease of use. The samples from the proficiency tests were used to
compare the different approaches. In most cases, the results obtained with the different techniques
were in agreement with each other. GCxGC-TOF-MS was found to be very useful for expanding
the scope of analysis and for pre-screening samples for a wide range of pesticides, although data
handling is not very straightforward. With the classical GC-ECD method acceptable results could
be obtained for organochlorine pesticides and PCBs in vegetable oil and animal fat. However, for
feed and mixed/processed fat, the selectivity of the method was often insufficient. In that case, GC-
MS/MS was found to be more useful. For a number of polar compounds the quantitative
performance was found to be better when using LC-MS/MS instead of a GC-based technique. The
final conclusion was that GCxGC-TOF-MS is very suitable for simultaneous screening and
quantitative analysis. GC-MS/MS is an alternative with a narrower scope but easier data
evaluation. For compounds that are amenable to LC-MS/MS, this is the preferred technique for
quantitative analysis. GC-ECD is only useful for screening a limited number of chlorinated
analytes in non-complex samples.

Generic extraction method for pesticides (and other residues/contaminants) in cereals/feed and
products of animal origin

In pesticide residue analysis, emphasis has always been on vegetables/fruit, and to a lesser extent
cereals/food. Much less attention has been paid to feed and products of animal origin. Therefore,
research has been conducted to verify the applicability of existing pesticide multi-residue methods,
once developed for vegetables/fruit, for the analysis of feed (compound feed, maize) and animal
products (tissue, milk, egg, honey). Since in such commodities also other residues and
contaminants are of interest, this work was integrated into a larger project to develop a generic
extraction method that allows efficient extraction not only of pesticides but also natural toxins
(mycotoxins, plant toxins) and veterinary drugs. Several existing multi-methods and three new
approaches were evaluated. From the method comparison, two methods were found to be suitable
as generic multi-analyte/multi-matrix methods. In 2008 these methods would be fine-tuned and
validated. Preliminary results were presented at several symposia and workshops (see publications

. 5dsh
and presentations *).
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5.4 Plan for NRL activities 2008

In 2008 RIKILT will attend the annual CRL workshops on Pesticides in cereals/feed (Copenhagen) and
on pesticide in animal products (Freiburg). Meetings with the NRL pesticides in cereals/food and
products of animal origin/consumer products will be held, similar as in 2007. Analytical standards will
be exchanged with the NRL pesticides/food and/or other laboratories for further verification of
accuracy. RIKILT will participate in a number of proficiency tests organised by the CRL and FAPAS.
Scientific activities will focus on simplification of methods for products with high fat content. In
addition, generic methods developed in 2007 will be fine-tuned and validated. Where relevant, RIKILT
will attend symposia, workshops, and CEN meetings.

5.5 References

*! Regulation (EC) No 882/2004 of the European parliament and of the council of 29 April 2004 on
official controls performed to ensure the verification of compliance with feed and food law, animal
health and animal welfare rules, Official Journal of the European Union L 191, 28.5.2004, P 01-52.

> Commission decision No 2006/130/EC of 10 February 2006 amending Decision 98/536/EC
establishing the list of National Reference Laboratories for the detection of residues (notified under
document number C(2006) 330).

>3 Council Directive 96/23/EC of 29 April 1996 on measures to monitor certain substances and residues
thereof in live animals and animal products and repealing Directives 85/358/EEC and 86/469/EEC and
Decisions 89/187/EEC and 91/664/EEC, Official Journal L 125, 23/05/1996 P. 0010 — 0032.

>* Commission regulation (EC) No 776/2006 of 23 May 2006 amending Annex VII to Regulation (EC)
No 882/2004 of the European Parliament and of the Council as regards Community Reference
Laboratories.

>> Regulation (EC) No 396/2005 of the European parliament and of the council of 23 February 2005 on
maximum residue levels of pesticides in or on food and feed of plant and animal origin and amending
Council Directive 91/414/EEC, Official Journal of the European Union L 70, 16.3.2005, P 01-16.

*62002/657, Commission decision of 12 August 2002 implementing Council Directive 96/23/EC
concerning the performance of analytical methods and the interpretation of results, Official Journal of
the European Communities L221, 17.8.2002, P 08-36.

>7 Commission staff working document on the implementation of national residue monitoring plans in
the member states in 2005, Brussels, 8.2.2007, SEC(2007) 196
http://ec.europa.eu/food/food/chemicalsafety/residues/workdoc_2005_en.pdf

*¥ Method validation and quality control procedures for pesticide residue analysis in food and feed,
Document N° SANCO/2007/3131, 31/October/2007 (Supersedes Document No. SANCO/10232/2006).
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5.6 Publications and presentations

Peer reviewed papers:

**M.K. van der Lee, G. van der Weg, W.A. Traag, H.G.J. Mol, “Qualitative screening and quantitative
determination of pesticides and contaminants in animal feed using comprehensive two dimensional gas
chromatography with time-of-flight mass Spectrometry” J. Chromatogr. A, 1186 (2008) 325-339.

Contributions at Conferences and Workshops.:

*® Generic pesticide/contaminant analysis in food and feed using GC and LC with

mass spectrometric detection, H. Mol, P. Zomer, M. v.d. Lee, G. v.d. Weg, Th. de Rijk, W. Traag,
lecture at 4th International Fresenius Conference Pesticide Residues in Food, 9-10 July 2007, Frankfurt,
Germany.

> Cereals/feed analyses based on ethyl acetate extraction followed by GCxGC-TOF-MS, H.Mol, M. van
der Lee, G. van der Weg, W. Traag, lecture at 7th NPRW2007, Uppsala, Sweden, 19-20 November
2007.

> Combined determination of mycotoxins, plant toxins and pesticides in animal feed using generic
extraction and UPLC with mass spectrometric detection, H. Mol, P. Zomer, Th. de Rijk, P. Mulder,
lecture at ICC Workshop “The safety of animal feed and its contribution to the human food chain”,
Glasgow, UK, 2-5 September 2007.

>* Development of a UPLC-TOF-MS Method for Combined Determination of Pesticides, Mycotoxins
and Plant toxins in Food and Feed, P. Zomer, P. Plaza Bolafios, Th.de Rijk, P. Mulder, H. Mol, poster at
3rd International Symposium on Recent Advances in Food Analysis, 7-9 November, Prague, Czech
Republic.

> Comprehensive screening of organic contaminants in the food chain using UPLC or GC(xGC) and
full scan mass spectrometric detection, H. Mol, P. Zomer, P. Plaza-Bolafios, M. vd Lee, G. vd Weg, W.
Traag, L. Stolker, P. Mulder, lecture at 3rd International Symposium on Recent Advances in Food
Analysis, 7-9 November, Prague, Czech Republic.
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Mycotoxins

This chapter describes the activities of the NRL for mycotoxins in feed according to EU document
882/2004 ®'and related activities in support of the expertise of RIKILT in this area. A separate CRL *
and NRL ® have been appointed in the context of 96/23/EC *, which focuses on the determination of
mycotoxins in products of animal origin. Concerning the latter, RIVM is both CRL and NRL. These

activities are not included in this report.

6.1

Table 5 CRL-NRL-OFL network for Mycotoxins in food and feed

CRL-NRL-OFL network

CRL
62

The Joint Research Centre of the European
Commission

Geel, Belgium
http://www.irmm.jrc.be/html/CRLs/crl_mycoto

xins/index.htm

NRL

feed

RIKILT - Institute of Food Safety
Bornsesteeg 45,

6708 PD Wageningen, The Netherlands
Dr. J.G.J. Mol

Hans.mol@wur.nl

food

Laboratory of the Food and Consumer Product
Safety Authority, Hoogte Kadijk 401, 1018 BK
Amsterdam, The Netherlands

Dr. A. De Kok

Andre.de.kok@vwa.nl

food of animal origin *

National Institute for Public Health and the
Environment (RIVM), Antonie van
Leeuwenhoeklaan 9, 3721 MA Bilthoven (PO
Box 1, 3720 Bilthoven), The Netherlands
S.S. Sterk (MSc)

Saskia.Sterk@rivm.nl

OFL

Not applicable

6.1.1

Participation in CRL workshop

The second CRL workshop organised by the CRL (IRMM, Geel, Belgium) was held on 22-23 March in
Geel, Belgium. Delegates from 24 EU countries and 4 accession countries were present. Several

countries were represented by multiple delegates. For the Netherlands, delegates from RIKILT (feed)
and VWA (food) were present. The session started with an overview of news relevant to the CRL-NRL
network. This included the presentation of a website (outcome of the CRL meeting on 13 February 2007
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with DG SANCO) and the presentation of the role of the CRL to initiate corrective action in case of

recurrent underperformance of the NRL, where necessary. Following this, the outcome of a proficiency

test conducted within the CRL/NRL network in November 2006 was presented and discussed. The

Netherlands had not participated in this test because at that time the NRLs from the Netherlands were

not yet known by the CRL. The correctness of calibrants and way of calibration were found to be

important factors in the overall variability of analytical results. Protection from (UV) light and

conditioning of glassware were recognized as critical parameters.

Ronald Schothorst (RIVM, The Netherlands) gave a presentation on the SCOOP' task on Fusarium

toxins. Most relevant conclusions were:

e among cereals, corn shows the highest level of contamination with trichothecenes;

e lower limits of detection are required for assessment of intake;

e reference materials should be developed and;

e there is a lack of harmonization with respect to sampling procedures, analytical methods and quality
assurance.

Further, the results of an interlaboratory validation on T2 and HT2-toxins in which RIKILT

participated, were discussed (also see below). Finally, the work program for the following year was

presented which includes a follow up proficiency test for aflatoxins in peanut butter.

6.1.2 NRL-OFL interactions

One of the tasks of the NRL is to communicate with the Competent Authority, Official Field
Laboratories and other NRLs on issues regarding the control of levels of mycotoxins. Since for the
determination of mycotoxins no OFLs are operational within the Netherlands, the communication and
cooperation is restricted to the NRL food. Three meetings were held in 2007. The main purpose of these
meetings was to coordinate NRL tasks, to discuss analytical matters in order to have a joined opinion on
issues to be discussed in CRL meetings (e.g. quality control, analytical methods). Furthermore the
content of the monitoring programs and trends in contamination of feed and food were discussed.

6.2 Proficiency and comparative tests

In 2007, RIKILT participated in nine proficiency tests with varying mycotoxins, mostly in feed related
matrices. Relevant data are provided in Appendix 5. For determination of mycotoxins, one multi-
method based on LC-MS/MS is used. With the exception of patulin, this method covers all mycotoxins
for which MRLs or recommended limits have been established within the EU®*®. For aflatoxins, in
addition to the multi-method also the classical method based on immuno-affinity clean up and LC with
fluorescence detection was used to ensure accurate quantitative determination at sub-pg/kg levels. In
general the performance of RIKILT in the proficiency tests was good, i.e. 22 out of 23 Z-scores
obtained were within -2 and +2, indicating adequate quantitative laboratory performance. Follow up was
given to find the cause of the one deviating result and to prevent re-occurrence.

The data in Appendix 5 also provide indicative information on the precision typically obtained with this
type of analysis. The relative standard deviation of the robust mean calculated from the results from all

! Scientific CO-OPeration on questions relating to food
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labs varied between 16 and 42%, with an average of 28%. This implies a typical expanded measurement
uncertainty of 56% (ranging from 32-84%).

RIKILT participated in an interlaboratory comparison test for the determination of T2 and HT2-toxin in
animal feed, baby food and breakfast cereals. A prescribed method was supplied by the CRL together
with reference standards, 13C-labeled internal standards and immuno-affinity columns for clean up. The
method involved an extraction with methanol/water, clean up using immuno-affinity chromatography,
derivatisation with TMS-reagent and GC-MS analysis. The interlab reproducibility (RSD(R) ) was in
the range of 12-30% and the Horrat ratio between 0.5 and 1.6 with one exception. The same samples
were used to compare the GC-MS based method from the CRL with the LC-MS/MS based multi-
method from RIKILT. Comparable results were obtained.

6.3 Scientific and technical activities

Within the framework of the NRL task and also as part of other projects, upcoming new analytical
techniques and approaches are considered and studied where appropriate. The aim is improvement of
the reliability, efficiency and, if necessary, sensitivity of methods for determination of mycotoxins in
feed.

In 2007, research was done on three topics:

1) Multi-compound immunoaffinity clean up columns
The LC-MS/MS multi-method for mycotoxins in feed is very efficient because all mycotoxins that
have been regulated can be determined by one method. However, the method involves a generic
extraction based on acetonitrile/water and for compound feed very complex extracts are obtained.
Although LC-MS/MS can deal with such extracts in terms of selectivity, the response of the
mycotoxins is suppressed and matrix dependent. In order to allow reliable quantitative
determination, calibration using the standard-addition method needs to be employed. In addition,
the required sensitivity for aflatoxins can not always be achieved and in such cases samples need to
be re-analysed using a separate dedicated method. One way of solving these drawbacks of the
multi-mycotoxin method is to incorporate a clean up using mixed immunoaffinity columns (IAC).
Such columns are being developed by two manufacturers with whom RIKILT cooperates as key
applicant. The multi-IAC developed by one manufacturer for DON, T2, HT2 and Zearalenon was
found to be suited for feed analysis. The other multi-IAC included more mycotoxins (Aflatoxine
B1, Fumonisine B1/B2/B3, T2 en HT2, Deoxynivalenol, Ochratoxine and Zearalenon) but
recovery, reproducibility and robustness did not meet the quality control criteria. Feedback was
provided to the manufacturers which will use the information to improve their multi-IACs.

2) Use of UPLC-TOF-MS for determination of mycotoxins
UPLC (ultra performance liquid chromatography) basically is an improved version of HPLC;
better separation and/or higher analysis speed can be achieved by using special LC columns with
smaller particles. Another advantage is that narrower peaks are obtained which improves
sensitivity (S/N). TOF-MS (time-of-flight mass spectrometry) is an emerging MS detection
technique allowing full scan acquisition. The advantage is that there is no need to decide
beforehand which analytes need to be determined. After the analysis, specific signals for
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mycotoxins can be extracted from the raw data, not only for regulated mycotoxins, but also for
other natural toxins that are of interest. This can also be done retrospectively. A method was set up
to explore the possibilities. In addition, a comparison was made with UPLC-MS/MS detection. The
latter proved to be better suited in terms of sensitivity and selectivity and, therefore, remains the
preferred technique for quantitative determination of a limited number of pre-known compounds.
The results on UPLC-TOF-MS were presented at an international symposium®. During this
symposium, RIKILT also attended the meeting the of CEN workinggroup CEN/TC 275/WG 5
Biotoxins.

3) Combined determination of mycotoxins with other residues and (natural) contaminants
Besides mycotoxins, a number of other compounds like plant toxins and pesticide residues may
occur in feedingstuff and are being monitored. Currently, this is done using a range of different
multi- and single-compound methods. It would be more efficient to combine the determination of
all these residues and contaminants in one method. A uniform generic extraction protocol and
uniform conditions for UPLC-MS/MS or TOF-MS are required for this. In 2007 several existing
and new extraction procedures have been compared for extraction of mycotoxins in feed and
maize. Furthermore, different conditions (eluents) have been evaluated for separation and optimal

response of mycotoxins. The results have been presented at several symposia and workshops®*.

6.4 Plan for NRL activities 2008

In 2008 RIKILT will attend the annual CRL workshop (March 2008). In addition, RIKILT will organise
a session with the CRL to share experiences on the use of LC-MS/MS and generic extraction methods in
mycotoxin analysis and discuss analytical quality control and measurement uncertainty in more detail.
Meetings with the NRL mycotoxins in food will be held, similar as in 2007. RIKILT will participate in
a number of proficiency tests organised by the CRL and FAPAS. Scientific activities will focus on
continuation of the cooperation with manufacturers of multi-IACs, extension of scope and use of stable
isotope dilution as an option to deal with matrix effects. In addition, generic methods developed in 2007
will be fine-tuned and validated. Where relevant, RIKILT will attend symposia, workshops, and CEN
meetings.

6.5 References

%! Regulation (EC) No 882/2004 of the European parliament and of the council of 29 April 2004 on
official controls performed to ensure the verification of compliance with feed and food law, animal
health and animal welfare rules, Official Journal of the European Union L 191, 28.5.2004, P 01-52.

62 Commission regulation (EC) No 776/2006 of 23 May 2006 amending Annex VII to Regulation (EC)
No 882/2004 of the European Parliament and of the Council as regards Community Reference
Laboratories.

% Commission decision No 2006/130/EC of 10 February 2006 amending Decision 98/536/EC
establishing the list of National Reference Laboratories for the detection of residues (notified under
document number C(2006) 330).
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64 Council Directive 96/23/EC of 29 April 1996 on measures to monitor certain substances and

residues thereof in live animals and animal products and repealing Directives 85/358/EEC and
86/469/EEC and Decisions 89/187/EEC and 91/664/EEC, Official Journal L 125, 23/05/1996 P. 0010 —
0032.

6 Commission regulation(EC) No 1881/2006 of 19 December 2006 setting maximum levels for certain
contaminants in foodstuffs.

66 Commission recommendation No 2006/576/EC of 17 August 2006 on the presence of
deoxynivalenol, zearalenone, ochratoxin A, T-2 and HT-2 and fumonisins in products intended for
animal feeding.

6.6 Publications and presentations

Contributions at Conferences and Workshops:

%The analysis of mycotoxins in animal feed with UPLC-Time-Of -Flight Mass Spectrometry, T.C. de
Rijk, M.C. van Engelen, W.A. Traag, Poster 1475 / Netherlands at the XII International [UPAC
Symposium on Mycotoxins and Phycotoxins, May 21-25, 2007, Istanbul, Turkey,

®Generic pesticide/contaminant analysis in food and feed using GC and LC with mass spectrometric
detection, H. Mol, P. Zomer, M. v.d. Lee, G. v.d. Weg, Th. de Rijk, W. Traag, lecture at 4th
International Fresenius Conference Pesticide Residues in Food, 9-10 July 2007, Frankfurt, Germany
5Combined determination of mycotoxins, plant toxins and pesticides in animal feed using generic
extraction and UPLC with mass spectrometric detection, H. Mol, P. Zomer, Th. de Rijk, P. Mulder,
lecture at ICC Workshop “The safety of animal feed and its contribution to the human food chain”,
Glasgow, UK, 2-5 September 2007

Development of a UPLC-TOF-MS Method for Combined Determination of Pesticides, Mycotoxins
and Plant toxins in Food and Feed, P. Zomer, P. Plaza Bolafios, Th.de Rijk, P. Mulder, H. Mol, poster at
3rd International Symposium on Recent Advances in Food Analysis, 7-9 November, Prague, Czech
Republic

SComprehensive screening of organic contaminants in the food chain using UPLC or GC(xGC) and full
scan mass spectrometric detection, H. Mol, P. Zomer, P. Plaza-Bolafios, M. vd Lee, G. vd Weg, W.
Traag, L. Stolker, P. Mulder, lecture at 3rd International Symposium on Recent Advances in Food
Analysis, 7-9 November, Prague, Czech Republic

RIKILT Report 2008.011 31



110°800T Hodoy LIIId

[4%

(Yennisures|ays|04) yieaH olignd JO 8iniiisu| UBIBBMION = HdINxx

aouewIouad peq suesw € < Jo ¢- > ‘eouewlopad 8|qeuonsanb :suesw ¢ pue Z Jo Z- pue g- usamjeq ‘eoueuwioped ajenbape suesw g pue g- usemlaq :S8l00s-7 ,

HdIN  20- 0¢ €8 paJinoul Jsnpnq (%) su09 1B}
HJIN Al 0¢c Gl'l paJinaul Jeaw ua)oIyo (%) ueyu00 J8)
HdIN 90 0z L2l paJinoul uowljes (%) JuBU00 Jey
HdIN 90 (014 €100°0 paJinoul Jspnq [e10) 031
HdIN €0 (014 91000 paJinoul jesw usyoiyo [ej0) 031
HdIN 0l (014 990000 paJinoul uowjes [ej0) ©31
sedeq  Z'0- Ge 2z 8¢ 90000 palnoul 10 J3AI| POD Jaddn 400d/aadd 03l
sede4 (0] 8¢ 44 yX4 90000 paJinoul [10 JBAI| POO Jamo| 400d/addd 03l
HdIN  9°0- 0c 8€000°0 paJinoul Japng 4d0d/aadd 03l
HdIN 20 (014 1G000°0 paJinoul jesw us)oIiyo 4d0d/adadd 03l
HdIN 00 (014 210000 paJinoul uowjes 4d0d/addd o3l
sede4 00 yX4 ac 174 181000 paJinoul |10 JBAI| POD Jaddn g9d oyyuo-uou D3 L
sede4 €0 9 Zc € 121000 paJinoul [10 JBAI| POO JaMo| §0d oyHo-uou 3L
HdIN el (014 90000 paJinoul Japng g0d oyuo-uou p3 L
HdIN 0l 0c G2000°0 paJinoul Jesw us)olyo g0d oyuo-uou p3 L
HdIN el 0c Z¥000°0 paJinoul uowjes d0d oyuo-uou p3 L
sede4 70 3 Zc 0c 961000 paJinodul |10 JBAI| POD Jaddn g0d oypo-ouow 3 L
sede4 7’0 L ac 0c 961000 paJinoul |10 JBAI| POO Jamo| g0d oyuo-ouow D3 L
HdIN ¢0 (014 210000 paJinoul Japng g0d oyuo-ouow p3 L
HdIN ¢0 (014 +¥8000°0 paiinoaul Jeaw uaolyo d0d oyuo-ouow p3 L
HdIN g0 0c €1000°0 paJinoul uowjes g0d oyuo-ouow p3 L
sede4 20 44 4 9l L2y 0S 1o "Ban L0L-g0d
HdIN  80- (014 clL'e paJinoul Japng (9) wns Jojeoipul g0d
HdIN €I}~ (014 ¥ie paJinoul jesw usoliyo (9) wns Jojeoipul g0d
«~HdIN 90 0C 8.°¢ paJinoul uouwjes (9) wns Jojeoipul g0d
Jasiuebio 1M 3s9} "jouad 2109s-7 JO snsuasuod by/6r ul anjea By,/6r ui XN ajAjeuy
« 9109s-7Z  wou (ASy%) uoije|noje9 1oy pasn sqe| # snsuasuod  payids Junowe
uoisioaid % dSY }abie}

*£00¢ ut paredionred TN YoyM Ul SgHd PUB SUIXOIP UO $3$9) AJUSIOJ0Id WOIJ BIBP JUBAJ[QI JO MIIAIOA()

sqgDd pue suixorq [ xipudddy



€€

110°800T Hodoy LIIId

Q0UB WI0JI0d PEQ SUBQW ¢ < 10 ¢- > 00UBWI0JI0d 9[qEUOI}SOND SEUOW ¢ PUE ¢- UOAIM}O( ‘00UE WI0JI0d 0JeNDOPE SUBO W ¢ PUE - USOM}OQ :S0100S-Z Oy

LIIM1Y £q pajrodarjou g

onjeA pauIIsse U} WOIJ %O [ JO dSUBI® UIIIM OI9M SI[NSAI [[B JO % 08~ 09 b=
3y/81 o1 - 1 wouiy SurSuer (oA ay1dg ¢,
poylow I TI MIY Ayl ul papnjourjou st punodwod sIy] $SN-DD Juisn paiojrajul pue pajeredas [[omjou st oudikd[poJeiuado[ohk) 74
33/31 01 - €0°0 wouy Surduer [9A9] 1S [,

pousdIssy 10N = VN

(199D “ININYI) TID €0 &4 09 ¥ o ayids 110 21qIpyg Quaikd[y‘elozuaqrq
(199D “WINYEI) TID 9°0- (44 0T 9 ., mds [1o o[qrpg ouaikd[r'e]ozuaqrq
(192D “WIWID TID 1’0 (44 08'C ¢, ords 110 91q1pg duarkd[a'e]ozuaqrq
(199D “WWYD TID 1 (44 0L 1 ., dids [10 21 qIpg susikd[[‘e]ozuaqrg
(192D “WIWID TID 1°0- (44 [12Y ., mds 110 91q1pg oud[Arad[rygJozuag
(192D “WIWIID TID 0 (44 00" L ¢, drds 10 29[ qIpy oudoriyue[yelozuaqrq
(192D “WIWYD TID 1°0- (44 0L'8 ¢, ovrds 110 21qIpg ouaikd[pagz[Jouapur
(199D “IWINYI) TIO T°0- 44 0y 1 ., ods [1o o1qrpyg quaifd[elozuag
(129D “WINYEID) TID 0 (44 0T ¥ ., nds [10 21q1p4g susyjueionfy[y]ozuag
(199D “WIWID TID . 44 01 L ¢, ords 10 91 q1pg oudyiueronyy[flozuog
(129D “WINYEID) TID . f44 09'C .. ods [10 21q1p4 susypueron(j[qlozusg
(192D “WIWYD TID 1°0- (44 0€° € ¢ odrds 110 21q1pg ouasK1yo[Ay1d IN-§
(199D “WIWYD TID 1°0- (44 07T ., ds [10 91 qIpg ouaskIy)
(190D “IWINYT) TIO 1°1- (%4 0€9 . ayids 110 21QIpYg auaikd[poJejuadojok)
(192D “WIWID TID S0 (44 0T’ 1 ¢, ords 110 91q1pg sudoviueelozuog
(192D “WIWIID TID 10 44 . 0¥ L ., ods [10 21 qIpg ouaronjy[doJozuog
S€90 SVdAVd 9°0- (4 L9 01 ., ds [10 2 AI[O duaikd[y‘elozuaqrg
S€90 SVdV4 8°0- (44 €8 171 ., ouds [10 24110 suarkd[relozuaqrq
S€90 SVdVd 1°0- [44 68 430! .. odrds [103AITO ouorkd[o‘elozuaqrq
$€90 SVdVd T0- 44 €6 Ly 1 ,,ds L0 9AI[O ouaikd[[e]ozuaqrq
S€90 SVdV4 1°0- 44 78 14381 .. odrds [10 24110 ouojArad[rygJozuog
€90 SVdAVd o [ 76 S1'C ., oMids [0 2AITO dudorryjue[yelozuaqrqg
S€90 SVdV4 00 (44 €8 19°1 ,, ds [10 24110 ouaikd[poaggyJouapur
S€90 SVdV4 €0 (44 68 90°C ., oMds [109AI[ O susifd[elozuog
S€90 SVdVd 1'0 T 98 86°0 :3:% [10 3AI[O suoyjueronj[yjozuag
S€90 SVdV4 1°0- 44 1L (440 ., ds [10 2A11O oudyiueronyy[flozuog
S€90 SVdVd 70 x4 €8 0¥ T ,. oids [10 9 AI[O suayjueron[j[qlozuag
$€90 SVdIV4 VN . ayids 10 9AITO auasKkiyorAyle -6
S€90 SVdVd 0 (44 98 56 ., ads [109AI[ O ouaskiy)
§€90 SVdVd L V9 (44 LY S0 ., ouds [10 9AIT O ouaikd[ poJeiuado[oh)
S€90 SVdV4 €0 44 78 LT € ., ds [10 2 AI[ O sudoeiyue[elozuog
§€90 SVdVd 1°0- (x4 98 L8°0 ,. oids [109AI O suatonyy[o]ozuag
I3sIuesaQ LTIMIA ,« 21035 Z 9103S-Z JO UOI) E[NIE[D (%) snsudsuod sqej| # 3y/ 81 FETEL X11e |\ )kjeuy

10y pasn o, Sy 31e)

urdnjeA snsudsuod

ur payids juno wy

*£00¢ ut pajedronred TSI YoIYM Ul SHY J UO S35} ASUQ101j01d WOIJ BJBp JUBAI[AI JO MITAIIAQ

(SHVd) SUOQIBIOIPAH dNBWOLY IPAIL[0 ¢ Xipudddy



110°800¢ 1odoy LII3I1d 143

UONOB 8AI108.10D JB)E €' JO 8100S-7 ...
papiroid 8100s-7 ouU ,,
souewJoped peq suesw ¢ < Jo ¢- > ‘aouewlopad sjgeuonsanb suesw ¢ pue g o g- pue ¢- ueamjaq ‘edouewlomad sjenbape suesw g pue g- uesmjaq :Selods-7 ,

sede 80 Gl 22 86 6.6 pa.inoul pauued ‘leaw qeld (1e101) Aunduaw

sede4 70 9z zz 66 €l oyIds Japmod 1w (1ej03) Aunosew

sede4 0 zz Ll vel 0. ¢ JUBD B8)S USIPIOMS ‘Usly (1e303) Aunosaw

sede 0 1z 22 0S $'€G paJinoul pauued ‘euny ‘ysty (1e101) Aunosaw

(1999 ‘WNYI 14D 20~ 2z I 6'6V paunoul (leaw ysyy) pasy (1e03) Aunossw
sede .0 (o4 0z 65 [Kord ay1ds + pawnoul Jnoy} efos (1e101) Aanosaw

sede4 G'|- e 2z el S'v8 (9) paunoui/eyids Jopmod ¥|1w pes|

sedeH s ¢ Jued “eals ysiploms ‘ysiy pes|

(1999 ‘WYL THD  sa 2z paunoul (lesw ysy) pasy (SONH %8) pes|
(1999 ‘NWNYD 14D 44 paunoul (lesw ysiy) pesy pes|
sedeq ,,.5'2- 8¢ 6l €9 19¢€ ayIds + paunoul Jno|} eAos pes|

sedeq ¢°0- 8 Zl 19 0L8S paJlinoul pauued ‘jJeaw gelto wnjwpeo

sede4 20 /L 0z $9 (lord ayIds + paunouy Jnoyjy eAos wnjwpeos

sedeq4 Z'}- 6l zz €zl LTS oyIds Jopmod ¥|iw wniwped

sedeq  $°0- Ll 44 A ¥'cs é Jued ¥es)s yslploms ‘ysij wniwpeos

(1999 ‘WY 14D 9°0- 9l I L'l painoul (lesw ysy) pesy (SONH %SG) wniwped
(1999 ‘WINYI) 14D S0 9l | L'l paJinoul (Jeaw ysyy) pesy wniwped
sedeq4 Q0- Ll Ll G 00¥LL paJiinouj pauued ‘Jeaw qeld (1ey01) olussie

sedeq ‘|leae jou 9¢ 44 Z8 L2l (81) paunouy/eyids Japmod 1w (lejoy) olussie

sedeq 6')- 6l ol Z8 1A% ¢ Jued es)s ysypioms ‘ysi (1ejoy) oussie

sede L- el ll e 8c/ paJinoul pauued ‘euny ‘ysiy (je101) o1UBSIE

sede L- gl gl fole] (el ayIds + pasnoul inoj} eAos (je101) olUBSIE

Josiuebio 1M 1S9 joid 9109s-7 JO snsuasuod by/br ul anjea By/Brl ul XIeN o)Aleuy

« 9109s-7 wouy (dSy%) uone|nded i1oj pasn sqe| # SNSUasuod payids Junowe
uoisisaid %dSy 1obie)

*£00¢ ut payedionred TSI YOIYM UL OTUISIE PUB S[BJOW AABIY UO S}SI) ADUDIOIJOId WOIJ BJBP JUBAJ[AI JO MITAIIAQ
JIUJISIB pUB S[e)oW AABIH ¢ Xipudddy



133

110°800T Hodoy LIIId

uoljo. 9A[}094109 Ja}je €0 JO 8100S-7 .
U@U_>O;_Q 9103s-Z ou
oocmc.totma peq suesw ¢ < 10 ¢- > uwo:mﬁtotwa o_nmco_ywwzc sueaw ¢ pue g 10 g- pue ¢- usamiaq _wocmﬁtotma wﬁmszvm sueaw ¢ pue g- usamiaq :sal103s-7 ,
Z-NYS-10-1dN3 s[easdd [SId 140 #0- a|qe|ieAe jou [°H4 “|leAe jou £G¢ paxids EEIT ajozeuooidosd
Z-NYS-10-1dN3 s[eassd [S3d T4 90 a|ge|ieAe jou o714 “|leAe jou 0€€9 paunoul yeaym IAuysw-soydiwid
Z-NHS-1D-1dN3 s|ealdd | S3d TdD . d|ge|leAe jou a|ge|leAe jou ‘|lleAe jou ‘lleAe jou paJinoul leaym ugjjnsopus
Z-WYS-10-1dN3 s[eassd 1S4 T80 S0 a|ge|ieAe jou o714 “|ieAe jou 8. paunoul yeaym uouize|p
Z-NYS-10-1dN3 s[es1dd |S3d T L) |ge|ieAe jou o174 “|leAe jou zve paids/paiinoul jeaym uuyieweyep
Z-NYS-10-1dN3 s[easdd |S3d 10 #°0- |ge|ieAe jou o174 ‘|leAe jou 9zl pasjids/paLinoul jeaym wizepuaq.ed
Z-NYS-10-1dN3 sleasd0 1S3d 10 L0~ d|ge|ieAe jou T4 BAR Jou 0v2 paLinoul yesym uiqosyshxoze
96§ sede4  /'0- [°T4 2z vz 8'8C 0€ pasAjolpAy ‘alqejeban ‘ey/|io ewweb ‘HOH
9GS sede4  ¢€0- jord 44 9z 8'G9 0L pashlolpAy ‘alqejeban ‘jeyio eydie ‘HOH
L6 sede4 o ov Lz vl (0s1) 002 pashjolpAy “a|qejeban ‘Jeyio SojWi}e
L¥6 sedeq |} r4 r4 0z jord ! ovl pasAjoipAy ‘sjqejehan ‘ey|io uouizelp
Lv6 sede4 * 74 0z vl 90z 0sZ pasAjoipAy ‘sjqejehian ‘ey|lo epque| ‘ulyjoleyho
16 sede4 {0 2z 2z 0z veL 08 pashjolpAy ‘ajqejeban ‘eyio sojuAdiolyo
L¥6 sede4 x 9z 0z 0l (552) 00¢ pasAjoipAy ‘s|qejeban ‘yey/|io Ayiew-soyduize
20 OV 1dn3 OV 1Sad1dd 10 Ly [Fr4 ‘|leAe jou €08 oLl a|qe)eban ‘ey/|lo (sJawos! wns) ulyjewsal
20 OV 1dn3 OV 1S3ad 140 20~ sz o714 “|leAe jou z8l 0z a|qejabon ‘yey/|lo auszouinb
20 OV 1dn3 OV LSId THD s« 6¢ o174 ‘Jleae jou v'z6 00} a|qejeban ‘ey/|lo [Ayrew-soydiwd
20 OV 1dn3 OV 1S3ad 10 20~ 8z o174 “|leAe jou 8Ly 0S a|qejehan ‘ey/|lo uolyyesed
20 OV 1dn3 OV 1S3d 140 G0 8z o174 : €68 00l ajqejeban ‘yey/io sojuoeylOW
20 OV 1dn3 OV 1S3d1d40 20 0z o174 Gt 0S a|qejeban ‘ey/|lo S0 ‘apixoda Jojyoelday
20 OV 1dn3 OV 1S3d 140 20~ 62 o174 612 9z a|qe)aban ‘jey/|io ewweb ‘HOH
20 OV 1dn3 OV 1S3dTd40 00 9z o714 ¥G 0S a|qejeban ‘Jeylo  (SIOWOS] B WNS) SjelsjeAus)
20 OV 1dn3 OV 1S3d 140 00 ford o174 leAe jou 66 06 a|qejaboan ‘yey/|io uupaIp
20 OV 1dn3 OV 1S3d 14D . €9 o174 ‘|ieAe jou .G 09 a|qejohan ‘ey/|lo uuyewe)op
20 OV Ldn3 oV 1Sad1do  T'L- 43 14 ‘|leae jou z'es 09 a|qejeban ‘jey/i0 IAurew-soyduAdiojyo
20 OV 1dn3 OV 1S3d 140 L'L- 4 o1 AB Jou L. 08 alqejeban ‘yey/io uuyuajq
GGG sede4 o 0S 44 vl 1’68 08 padUIW ‘UBMOIYD ewweb ‘HOH
GGS sedeq4 8G 2z zl €16 06 paduIW ‘USMOIYD ejeq ‘HOH
GGS sede4 " (4 r4 €l 12 ozl paoulw ‘usxdIYd dd‘1aa
felele] sedeq - a4 44 6 v'.2 0S paduIW ‘UBMOIYO do‘1aaq
GGG sedeq - GS 44 vl z2'6e 09 pasuIW ‘USDIYD dd '3aaq
felele] sedeq v zs 44 4 ¥'0F 09 paoulw ‘usxdIyd dd ‘aaa
apod Jasiuebio MY s} "joud wouy al109s-7 JO snsuasuod By/br ui anjea By/6r ui XLI3e N ajAleuy

« 9109s8-7 (dS¥%) uoisioaud  uonendjed 1oy pasn sqe| # SNSUasuod payids Junowe

%Asy jebue}

'L00C

ur pojedronred TSI YOIYM UI JUiu09 Je Y31y /uISLIo [ewiue Jo s)onpoid pue s[ea1dd ul sapronsad uo s3s9) Aoudrogord woly Bjep JUBAS[I JO MIIAIIA()

SIPNSdg  xipuaddy



110°800T Hodoy LIIId

9¢

UOI}OB ©AI108.1100 8. Z'| JO 8100S-7 ..
pepiroid 8109s-7 OU
souew.opad peq suesw ¢ < Jo g- > ‘eouewlopad ajqeuosenb :suesw ¢ pue g 1o g- pue g- ussmjaq ‘eouewlopad sjenbape suesw g pue Z- Usamiaq :S8400S-7 ,

sedeq v Y4 ¥4 G9 6.1 oyids sSjnu buleals ‘geo ‘pasy (NOZ) uouajaieaz
sede4 60 62 zz €5 G'G9 (11) paunouyeyids sjeo uIxoy z1
sede4 6°0- 0z zz L £'es ayIds sjeo uxoy g1
sedey 60 8z zz ve viv aylds a|neo ‘posy V UIX0}eIYoo
wmamm % 9|gejleAe Jou tA4 Amvvvmt:oc<wéaw Ssleo uixo} ¢1H
sedeq |'0- T4 4 Ge €Ll ayids sjeo uIxo} Z1H
sedeqy ¢} ov T4 65 e pa.linoul 8ziew
sedeq ,,.2'9 0¢ T4 99 65/ pa.linoul 8ziew L g uisiuown4
sedeq 7| Ge Ll ze Gl. ayids + paunoul (emeo) pasy  (jousjeaiuhxosp) NOA
sedeq4  G0- ¥4 Ll ov 186G oyids [ea1a0 Jsepjealq  (JousjealuAxosp) NOA
sedeq  |'0- 8z 14 6¥ V2L aylds peseq [ea180 ‘pos} [B}O} UIXOJeyjje
sedeq  ¢| 6l 4 €¢ 8've ayids paseq jnu ‘pasy [B}O} UIXOjeyje
sedeq Z0- Gz zz 69 £90°0 ayids pawiwpis yiw LN uixojeje
sedeq 10 Gg 4 L €2€°0 ayids Japmod 1w LN uixojeyje
sede4 10 v zz v 90t ayids peseq [ea180 ‘pos) Z9 uixojeje
sedeq . a|gejleAe Jou 22 o1 > ayids paseq jnu ‘pas} 29 uixojelje
(1999 ‘ININYI) 14O 6°0- 8|ge|ieAe jou 4 1€0 pawnoul Inueed Z9 uixojeje
sedeq ¢0- z< 4 Ly €79 ayids poseq |ea.a0 ‘pady 1O uixojejye
sedey g0 vz 4 9z 98’ ayds paseq jnu ‘pes) 1O uixolee
(1999 ‘ININYI) 14D 20~ ¢ zz Z6°0 painoul Inueed 1O uixojejje
sedeq  |'0- G¢ 4 14 691 ayids peseq |ea.a9 ‘pady Z9 uixojeje
sede4 Q) 62 zz T4 L1 ayids paseq jnu ‘pasy Z9 uixojeje
(1999 ‘WINYID 14D €0- 8|ge|ieae jou 4 8¥°0 paLnoul Inuead Zg uixoje|e
sede4 €0 12 zz K¢} 62, ayids paseq [ea1ad ‘pasy 19 uixoleye
sedeqy ¢| oL ze ¥€ L'glL ayds peseq jnu ‘pesy Lg uixojelye
(1999 ‘WINYI) 14D G0~ 8|qe|ieAe jou 44 Y’ paLinoul Jnuead L g uixojeye
Jesiuebio 1My 3s9) "Joid wouy 9109s-7 JO snsuasuod by/br ul anjea By/6rl ul XLje iy ajAjeuy

« 9109s-Z (QS¥y%) uoisioaid

uolje|nojes 1oy pasn
%asy jobiey

sqej #

SNsSuU’suod

payids junowe

*£00¢ ut payedionred TSI YOIYM UL SUTXO0JOIAW UO $)SI) ADUIOLJ0Id WOIJ BIBp JUBAI[AI JO MITAIIAQ

SUIX0)0XAJA S xipuaddy



	1 Introduction 
	2 Dioxins and PCBs
	2.1 CRL-NRL-OFL network
	2.1.1 Participation in CRL workshops 
	2.1.2 NRL-OFL network 

	2.2 Proficiency tests and comparative tests
	2.3 Scientific and technical activities
	2.4 Plan for NRL activities 2008
	2.5 References
	2.6 Publications and presentations
	3.1 CRL-NRL-OFL network
	3.1.1 Participation in CRL workshops 
	3.1.2 NRL-OFL network 

	3.2 Proficiency tests and comparative tests
	3.3 Scientific and technical activities
	3.4 Plan for NRL activities 2008
	3.5 References
	3.6 Publications and presentations

	4 Heavy metals
	4.1 CRL-NRL-OFL network
	4.1.1 Participation in CRL workshops 
	4.1.2 NRL-OFL network 

	4.2 Proficiency tests and comparative tests
	4.3 Scientific and technical activities
	4.4 Plan for NRL activities 2008
	4.5 References

	5 Pesticides
	5.1 CRL-NRL-OFL network
	5.1.1 Participation CRL workshop
	5.1.2 NRL-OFL interactions

	5.2 Proficiency tests and comparative tests 
	5.3 Scientific and technical activities
	5.4 Plan for NRL activities 2008
	5.5 References
	5.6 Publications and presentations

	6 Mycotoxins
	6.1 CRL-NRL-OFL network
	6.1.1 Participation in CRL workshop
	6.1.2 NRL-OFL interactions

	6.2 Proficiency and comparative tests 
	6.3 Scientific and technical activities
	6.4 Plan for NRL activities 2008
	6.5 References
	6.6 Publications and presentations



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


