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CVUA Freiburg
(State Institute for Chemical and Veterinary Analysis of Food)

Community Reference Laboratory (CRL) for dioxins and PCBs in feed and food

CRL for pesticides in food of animal origin and commodities with high fat content

WHO Reference Laboratory for dioxins, PCBs and halogenated pesticides (POPs) 
in human milk
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Community Reference Laboratory 
for  dioxins and PCBs in feed and food

Community Reference Laboratory 
for pesticides in food of animal origin 
and commodities with high fat content

CRL: Community Reference Laboratory
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Selection of CRLs

• Call of interest in all Member States (July 2005)

• Submission of comprehensive dossiers for evaluation

• National Selection until October 2005 

• Evaluation at EU: EFSA (European Food Safety
Authority) and FVO (Food and Veterinary Office)

• Decision in January 2006
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Since 1 Jan 2007: 27 EU Member States
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Since 1 Jan 2007: 27 EU Member States

Freiburg
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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

General provisions (1)
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Three levels of laboratories according to Reg. 882/2004:

• Art. 12:
Official laboratories (OFLs)

• Art. 33: 
National Reference Laboratories (NRLs)

• Art. 32: 
Community Reference Laboratories (CRL)

General provisions (2)
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CRL- Reg. 882/2004
Article 32 - CRL

The CRL shall be responsible for 
– Providing NRLs with details of analytical methods, 

including reference methods
– organising comparative testing and by ensuring an 

appropriate follow-up of such comparative testing
– Conducting initial and further training courses for the 

benefit of staff from national reference laboratories 
– Providing scientific and technical assistance to the 

Commission, especially in cases where Member 
States contest the results of analysis
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CRL- Reg. 882/2004
Article 33 – NRLs

Member States designate one or more national reference 
laboratories (NRLs) for each Community laboratory. These 
NRLs shall

– Collaborate with CRL
– Co-ordinate for their area of competence the activities

of official laboratories
– Organise where appropriate comparative tests between 

the official national laboratories and ensure follow-up 
of such comparative testing

– Ensure the dissemination to the competent authority 
and official national laboratories of information that 
the CRL supplies
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Regulation for new CRLs

CRLs for feed and food 
(21 sectors)

CRLs for animal health and life animals 
(13 sectors)



13

CRLs (Com Reg 776/2006) - 1

CRLs for feed and food:
Milk and milk products,

Proteins in feedingstuffs,

Additives for use in animal origin

Material intended to come into contact with foodstuffs

marine biotoxines,

Genetically modified organism (GMO)

Antimicrobial resistance,

...



14

CRLs (Com Reg 776/2006) - 2

CRLs for feed and food (veterinary parameters)
Transmissible spongiform encephalopathies (Tsex),

Zoonoses,

Viral and bacteriological contaminationof bivalve molluscs,

Listeria monocygotenes,

Staphylococcus aureus,

E. coli,

Campylobacter, 

Parasites,
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List of CRLs for veterinary drugs (Reg 776/2006)
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List of pesticide CRLs (Reg 776/2006)
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List of CRLs for other residues 
(Reg 776/2006)
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Harmonization of analytical methods
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Contribution of the 
Community Reference Laboratory 

to Standardize Methods

Harmonization of Extraction Methods 
for the Determination of Dioxins 

in Mineral Feed
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• Sepiolite is a clay belonging to the family of Phyllosilicates, 
which is being used in animal nutrition as additive E-562.

• It is present in the EU market since more than 20 years and 
more than 2 million tons already consumed

Sepiolite as a binder and anti-caking agent
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Comprehensive study on
dioxin content in sepiolite

-
Influence of different parameters on the 

extraction of sepiolite

Alexander Kotz and Rainer Malisch
CRL for Dioxins and PCBs in Feed and Food

Freiburg

CRL-Workshop Freiburg, October 12, 2006
Extraction method for dioxins in feed with high mineral content



24

Parameters for interlaboratory study

Test material: Test material: SepioliteSepiolite
Extraction Extraction techniquestechniques::

Toluene Toluene (Soxhlet), (Soxhlet), 
Other routine Other routine extraction extraction methodsmethods
Digestion Digestion with with 3 n 3 n HCl before HCl before 
extractionextraction

Analysis of aAnalysis of a sepiolite extractsepiolite extract, , reagent reagent 
blanks blanks and anand an analyte solutionanalyte solution
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Participating laboratories

17 laboratories17 laboratories (including CRL (including CRL FreiburgFreiburg) ) 
participated in the studyparticipated in the study

15 laboratories15 laboratories reported results until reported results until 
October 6, 2006October 6, 2006
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Summarizing conclusion (2006)

Toluene + polar solvent (e.g. ethanol, Toluene + polar solvent (e.g. ethanol, 
acetone, acetone, isopropanol isopropanol ....) best suitable ....) best suitable 
extraction medium extraction medium 
Substantial fraction of all solvents Substantial fraction of all solvents 
requiredrequired
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Study in 2007

ManganeseManganese Oxide (Oxide (MnOMnO))
Used asUsed as additiveadditive in in feedingstufffeedingstuff

Fullers Earth (mineralFullers Earth (mineral clayclay))
CanCan alsoalso be used forbe used for foodfood contactcontact

(e.g.(e.g. bleaching earthbleaching earth))
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Determination of dioxins 
in mineral feed, premixtures and compound feed

Summary:
Conclusions for extraction

CRL-Workshop Freiburg, November 5-6, 2007
Extraction methods for dioxins in feed with high mineral content
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Summarizing conclusions

1.1. For For mineral feeds such as clays (except oxides of trace mineral feeds such as clays (except oxides of trace 
elements) and compound feedselements) and compound feeds, a mixture of toluene , a mixture of toluene 
and polar solvents (e.g. ethanol, acetone, and polar solvents (e.g. ethanol, acetone, isopropanolisopropanol; in ; in 
substantial proportion) is the best extraction medium. substantial proportion) is the best extraction medium. 

2.2. For For oxides of trace elementsoxides of trace elements, toluene is the most suitable , toluene is the most suitable 
solvent.solvent.

3.3. There is no need to There is no need to pretreatpretreat with with HClHCl..
4.4. For an For an unknown unknown premixturepremixture or or premixturepremixture with with 

problematic compositionproblematic composition, it is recommended to combine , it is recommended to combine 
two extraction steps, e.g. first with toluene and then with two extraction steps, e.g. first with toluene and then with 
a toluene / polar solvent mixture.a toluene / polar solvent mixture.
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Consequences of this standardisation

• Recommendations will be binding for official food 
and feed control in EU Member States

• Practically, this will become binding for private 
laboratories analyzing food and feed samples for 
producers or trade in EU Member States, as well

• Consequently, this will effect international trade 
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Contamination 
by pentachlorophenol (PCP)

and dioxins 
of guar gum 

originating from India
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PRODUCTION OF GUAR GUM

• Guar gum powder is extracted from the 
guar bean

• India produces about 80% of the world's 
total production of guar beans

• World market in the range of 100 000 tons  
per year

• Food and non-food use
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THE CONTAMINATION INCIDENT

Very high contamination levels of dioxins and 
pentachlorophenol (PCP) found in certain 
batches of guar gum: 

about 1000 times the level of what can be 
considered as normal background 
contamination
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Regulatory levels for pentachlorophenol

MRL of 0.01 mg/kg MRL of 0.01 mg/kg forfor PCP PCP forfor all food and all food and feedfeed foreseenforeseen
in a in a draftdraft Commission Regulation Commission Regulation amendingamending Regulation Regulation 
396/2005396/2005

Levels of Levels of PCPPCP exceedingexceeding 0.01 mg/kg0.01 mg/kg ((takingtaking intointo accountaccount
the measurementthe measurement uncertaintyuncertainty) ) areare to to bebe consideredconsidered
unacceptableunacceptable
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Regulatory levels for PCDD/F

No maximum levels established for guar gum in Commission No maximum levels established for guar gum in Commission 
Regulation (EC) No. 1881/2006Regulation (EC) No. 1881/2006

With reference to other regulations: With reference to other regulations: 

Levels of Levels of WHOWHO--PCDD/FPCDD/F--TEQTEQ exceeding exceeding 0.75 pg/g0.75 pg/g
(taking into account the measurement uncertainty) are to (taking into account the measurement uncertainty) are to 
be considered unacceptablebe considered unacceptable
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Underestimation of PCP levels 
(results of self-control of industry) 

Reliability of analytical resultsReliability of analytical results for PCPfor PCP questionablequestionable

Guar gum batch no. 11560Guar gum batch no. 11560::

Considerable underestimation of PCP levelConsiderable underestimation of PCP level

Possible problem: insufficient extraction of PCP from matrix?Possible problem: insufficient extraction of PCP from matrix?

40640644otherother laboratorylaboratory
45745733.433.4CRLsCRLs Stuttgart/FreiburgStuttgart/Freiburg

WHOWHO--PCDD/FPCDD/F--TEQ (TEQ (pgpg/g)/g)PCP (mg/kg)PCP (mg/kg)ResultsResults
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Possible reasons for underestimation of PCP

Experiences of labs of CRR/NRL/OFL network :Experiences of labs of CRR/NRL/OFL network :
1.1. CVUA CVUA MünsterMünster, Peter , Peter FürstFürst: : 

Extraction with Extraction with acidifiedacidified acetonitrileacetonitrile compared to extraction compared to extraction 
with organic solvent caused a 10fold  increase of the PCP with organic solvent caused a 10fold  increase of the PCP 
content in a samplecontent in a sample

2.2. CRL Stuttgart, Hubert Zipper / Michelangelo CRL Stuttgart, Hubert Zipper / Michelangelo AnastassiadesAnastassiades: : 

water content at extraction and pH value important for water content at extraction and pH value important for 
correct PCP determinationscorrect PCP determinations

Need for harmonization of analytical methods Need for harmonization of analytical methods 
in particular for PCPin particular for PCP
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Possible reasons for underestimation of PCP

Experiences of other labs:Experiences of other labs:
1.1. CVUA CVUA MünsterMünster, Peter , Peter FürstFürst: : 

Extraction with Extraction with acidifiedacidified acetonitrileacetonitrile compared to extraction with organic compared to extraction with organic 
solvent caused a 10fold  increase of the PCP content in a samplesolvent caused a 10fold  increase of the PCP content in a sample

2.2. CRL Stuttgart, Hubert Zipper / Michelangelo CRL Stuttgart, Hubert Zipper / Michelangelo AnastassiadesAnastassiades: : 

water content at extraction and pH value important for correct Pwater content at extraction and pH value important for correct PCP CP 
determinationsdeterminations

Need for harmonization of analytical methods in Need for harmonization of analytical methods in 
particular for PCPparticular for PCP
EU mission to India found finally : NaEU mission to India found finally : Na--PCP used in PCP used in 
India. This confirms proposed analytical aspects India. This confirms proposed analytical aspects 
(water (water ––soluble; pH dependent)soluble; pH dependent)
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Overview of Analytical Results for 
Determination of Dioxins and PCP

in Guar Gum

Community Reference Laboratory for Dioxins and PCBs in Feed and Food
(State Institute for Chemical and Veterinary Analysis of Food)

Freiburg, Germany

Kerstin Wahl, Rainer Malisch, Johannes Hädrich, Alexander Kotz

Workshop of CRL and NRLs for dioxins and PCBs in food and feed
Freiburg, 05-06 November 2007

- Need to Harmonize Analytical Methods -
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Conclusions 
„Overview of Analytical Results for Determination of Dioxins and PCP
in Guar Gum - Need to Harmonize Analytical Methods” 

Analysis:Analysis:

Reliability of PCP results in some cases questionable Reliability of PCP results in some cases questionable ––
especially in the low concentration rangeespecially in the low concentration range

Need for analytical methods able to determine reliablyNeed for analytical methods able to determine reliably
PCPPCP in the range of      0.01 mg/kg in the range of      0.01 mg/kg 

DioxinsDioxins in the range of      0.75 pg WHOin the range of      0.75 pg WHO--PCDD/FPCDD/F--TEQ/gTEQ/g
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Proficiency test
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Pesticide Residues: 
Mandatory 

participation 
of NRLs and OFLs

at CRL-PTs (1)
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Pesticide Residues: Mandatory participation 
of NRLs and OFLs at CRL-PTs (2)

NRLs are responsible to name all relevant OFLs of the 
respective MS. 

Possible cooperation for participation of OFLs through 
NRLs: provision of data for country-specific evaluation to 
NRLs
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Proficiency Test “Pesticides in food of animal origin, 2006” 
Summary: coverage of analytes

Pesticide % covered Pesticide % covered Pesticide % covered
Aldrin 100 Chlorpyriphos (-ethyl) 75 Deltamethrin 75
alpha-HCH 100 Chlorpyriphos-methyl 75 Permethrin (sum) 70
Dieldrin 100 Diazinon 75 Cypermethrin 65
Endrin 100 Pirimiphos-methyl 70 lambda-Cyhalothrin 65
p,p'-DDD 100 Methacrifos 30 Bifenthrin 55
p,p'-DDE 100 Fenamiphos 25 Fenvalerate 50
p,p'-DDT 100 Formothion 15 Cyfluthrin 40
beta-HCH 95
gamma-HCH 95
Heptachlor 95
o,p'-DDT 95
alpha-Endosulfan 90 75 % up to 100 % of the labs
HCB 90 50 % up to 75 % of the labs
alpha-Chlordane 75
beta-Endosulfan 75
gamma-Chlordane 75
trans-Heptachlorepoxid 75
Oxychlordane 70
cis-Heptachlorepoxid 65
o,p'-DDD 65
o,p'-DDE 65
4,4'-Methoxychlor 60
Endosulfan sulphate 55
Nitrofen 40

25 % up to 50 % of the labs
less than 25 % of the labs

100 % of the labs

Organochlorines PyrethroidsOrganophosphorus
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Conclusion of first PT (2006)  
“pesticides in food of animal origin”

• In general, three groups of pesticides can be considered to 
have been introduced in daily routine of NRLs for pesticides 
in animal food and high fat commodities: organochlorine, 
organophosphorous and pyrethroid pesticides

• Room for improvement of qualitative (number of 
analytes) and quantitative (deviation of results from 
consensus value) aspects
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Standardized Methods 
vs. 

Methods validated within a single laboratory



48

General provisions for methods of analysis 
(Regulation 882/2004 on official controls performed to ensure the verification of 
compliance with feed and food law, animal health and animal welfare rules)

(Art 11) Sampling and analysis methods used in the context of of(Art 11) Sampling and analysis methods used in the context of official ficial 
controls shall comply with relevant controls shall comply with relevant Community rulesCommunity rules or or 

if none exist, if none exist, internationally recognised rules or protocolsinternationally recognised rules or protocols, for , for 
example those that the European Committee for standardisation example those that the European Committee for standardisation 
(CEN) has accepted or those agreed in national legislation; or(CEN) has accepted or those agreed in national legislation; or
In the absence of the above, with other In the absence of the above, with other methods fit for the methods fit for the 
intended purposeintended purpose or developed in accordance with scientific or developed in accordance with scientific 
protocolsprotocols

In case the above mentioned does not apply, validation of methodIn case the above mentioned does not apply, validation of methods of s of 
analysis may take place analysis may take place within a single laboratorywithin a single laboratory according to an according to an 
internationally accepted protocol.internationally accepted protocol.
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Availability of standardized methods

• For many parameters
(food additives, residues of 
pesticides or drugs used in 
veterinary medicine, 
contaminants): 
standardized methods 
("official methods“) 

• If official methods are 
available and applied: Lab 
has to show that it can 
apply these methods 
successfully.

AOAC, DIN / CEN,  country-specific 
methods (e.g. official collection
according to § 35 LMBG (old) - § 64 
LFBG (new))
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Steps for development of “official” methods 
(approach for veterinary drugs in Germany)

Methods have to be described in detail and to be followed 
in all details

1. validated (intra-laboratory, method developer)

2. peer-verified (e.g. in 3 other laboratories)

3. collaboratively tested (e.g. in >10 laboratories)

Problem: Lack of analytical capacity
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Complete methods vs. modular system

• Standardized methods for drug residue analysis (in 
Germany, only?): complete methods (including 
extraction, clean up and determination)

• Standardised methods for pesticide residue analysis (in 
Germany, only?): use of modular system allowing 
combination of single steps (extraction, clean up and 
determination) 
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Modular system for pesticide methods (1): 
extraction

European Stan-
dard Description German Standard Modul Description 

Validated me-
thods of CVUA 
Freiburg 

Samples / Compounds 

EN 1528-2: 1996-
10 (confirmed 2001) 

Extraction of fat, pestici-
des and PCBs and de-
termination of fat content

§ 64 LFGB: L 00.00-34 
(confirmed 1999) E 8 Extraction of fat with 

hexan/acetone PV 31 P01601 meat, fish 

 
Extraction of fat, pestici-
des and PCBs and de-
termination of fat content

§ 64 LFGB: L 00.00-38/2 
(confirmed 09/1998) 6.1 Extraction of milk  PV 31 P00402 

PV 31 P00502 milk 

  § 64 LFGB: L 00.00-38/2 
(confirmed 09/1998) 6.2.3 Extraction of butter SOP 31 S00303 butter 

  § 64 LFGB: L 00.00-38/2 
(confirmed 09/1998) 

6.3.1 
and 
6.3.2 

Extraction of cheese, 
dairy and milk powder

PV 31 P00202 
PV 31 P00302 
PV 31 P00602 

cheese, dairy, milk powder 

  § 64 LFGB: L 00.00-38/2 
(confirmed 09/1998) 6.4 Extraction of meat, 

fisch and products 

PV 31 P00202 
PV 31 P00302 
PV 31 P01601 

meat, fish and products 

  § 64 LFGB: L 00.00-38/2 
(confirmed 09/1998) 6.5 Extraction of eggs 

PV 31 P00202 
PV 31 P00302 
PV 31 P01601 

egg 

  § 64 LFGB: L 01.00-8 
(confirmed 04/1981)  - Determination of the 

fat content of milk  PV 31 P00102 milk 
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Modular system for pesticide methods (2): 
clean up; detection

European Stan-
dard Description German Standard Modul Description 

Validated me-
thods of CVUA 
Freiburg 

Samples / Compounds 

EN 1528-3: 1996-
10 (confirmed 2001) Clean-up methods § 64 LFGB: L 00.00-34 

(confirmed 11/1999) GPC Gel permeation 
chromatography PV 31 P00802 animal fats 

  § 64 LFGB: L 00.00-34 
(confirmed 11/1999) C 2 

Adsorption chroma-
tography on a small 
silica gel column 

PV 31 P00902 animal fats 

  
§ 64 LFGB: L 00.00-37 
and 38/3 
(confirmed 09/1998) 

11 

GPC and adsorption 
chromatography on a 
small silica gel co-
lumn 

PV 31 P00802 
PV 31 P00902 
PV 31 P01002 

animal fats 

  § 64 LFGB: L 00.00-12 
(confirmed 08/1993) 7.4.2 Clean-up with sulfuric 

acid PV 31 P01102 animal fats 

EN 1528-4: 1996-
10 (confirmed 2001) 

Determination, confirma-
tory tests, Miscellaneous

§ 64 LFGB: L 00.00-38/4 
(confirmed 09/1998) 
 
§ 64 LFGB: L 00.00-34 
(confirmed 11/1999) 

4 - 5 
 

D1 - D4

Gas chromatography 
with ECD, FPD, NPD, 
MSD 

PV 31 P00802 
PV 31 P00902 
PV 31 P01002 

organochlorine -, orga-
nophosphorus-, sulfur-
containing-, nitrogen-
containing-compounds, 
pyrethroids and other 

 
GC analysis of organotin 
compounds in fish and 
mussels 

§ 64 LFGB: L 10.00-9 
(confirmed 12/2002)  - 

organotin compounds 
are transferred into 
ethyl-compounds and 
detected by GC-FPD 
and GC-MS 

PV 31 P01401 fish, mussels 
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Standardised methods for pesticides

- Some reliable, approved and over long time tested methods

- New methods being developed (in particular with LC/MS 
and QuEChERS / different modifications)
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Conclusions from residue analysis (1)

A lot of efforts to support and sustain standardized 
methods

Constant developments and changes caused by 

Legal regulations (tolerances, MRPLs ...)

Technical progress (equipment)

Validation criteria
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Conclusions from residue analysis (2)

Standardisation useful up to a certain degree, but 
flexibility necessary (criteria approach)

Cooperation between CRLs and CEN for 
harmonization of methods
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Conclusions from residue analysis (3)

• Determination of analytes at trace levels in food 
and feed is a complex problem

• Specific knowledge of  “food and feed chemistry” 
required 
(biological samples different from environmental samples)

• Not only one „true“ analytical approach 

• Criteria approach for performance

• Complex quality control required
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CRL Workshop
with NRLs for Pesticides in Food of Animal Origin

and Commodities with High Fat Content

30 September 200830 September 2008
Freiburg, Germany

Community Control Community Control 
ProgrammeProgramme
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Community Control Programme

Article 29 to Regulation (EC) 396/2005Article 29 to Regulation (EC) 396/2005
((entered into force 01. September 2008)entered into force 01. September 2008)
The Commission shall prepare a coordinated The Commission shall prepare a coordinated multiannualmultiannual CommunityCommunity control control 
programmeprogramme

NewNew: The programme should also cover food of animal origin : The programme should also cover food of animal origin 

Criteria to be applied: Criteria to be applied: 

Monitoring samples shall be included in the national control proMonitoring samples shall be included in the national control programmesgrammes

Taking into account problems of pesticideTaking into account problems of pesticide--product combinations that have product combinations that have 
been identified regarding compliance with the been identified regarding compliance with the MRLsMRLs
Serving the purpose of assessing Serving the purpose of assessing consumer exposure of consumer exposure of pesticide intake pesticide intake 
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Community Control Programme

DraftDraft Commission Regulation concerning a coordinated Community Commission Regulation concerning a coordinated Community 
monitoring programme for 2009monitoring programme for 2009

As to the agreement of the MS, the monitoring shall cover As to the agreement of the MS, the monitoring shall cover two two 
different kinds of commodities for every year of a threedifferent kinds of commodities for every year of a three--year cycleyear cycle

6 representatives of the European diet are being discussed: 6 representatives of the European diet are being discussed: 

butter, egg,  milk, ham, poultry meat and another commodity butter, egg,  milk, ham, poultry meat and another commodity 
(cheese from sheep or goat?)(cheese from sheep or goat?)

Selection of mandatory and voluntary Selection of mandatory and voluntary analytes analytes under discussionunder discussion
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General conclusions

CRL/ NRL network contributes to harmonization of 
of food and feed control in various areas


