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Summary  

Test sample FOOD: Pork Liver [2201-PL] 

Analytes of interest 

 

Mandatory for NRLs: 

 

Optional for NRLs: 

 

 

PFASs (L-PFOS, PFOA, PFNA, PFHxS, Sum of L-PFOS, 
PFOA, PFNA, PFHxS) 

 

Other PFASs (perfluoroalkylcarboxylic acids, 
perfluoroalkylsulfonic acids, perfluoroalkane sulfonamides) 

Methods Any kind of method 

Participants NRLs, OFLs, other official laboratories, commercial 
laboratories performing the analysis of samples taken by food 
business operators 

Statistical evaluation DIN ISO 13528:2020, IUPAC Protocol 

Report of final results 21 November 2022 (Version 1.0) 

Publication 
EURL POPs reserves all rights to publish and present the 
anonymised results of the interlaboratory study in scientific 
journals and/or during conferences. 
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1. Structure of the ILS, test material and analytes 

This proficiency test (PT) on the determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs 
and CPs in pork liver was organized by the European Union Reference Laboratory (EURL) 

for halogenated persistent organic pollutants (POPs) in Feed and Food to be performed 

between February and April 2022. The objective was to assess analytical performance of 

laboratories and the interlaboratory comparability of results from analyses of PCDD/Fs, PCBs, 

PBDEs, HBCDDs, PFASs and CPs in one sample of pork liver.  

National Reference Laboratories (NRLs) for halogenated POPs in Feed and Food from EU 

member states were requested to participate as part of their work programme for 2022. NRLs 

were invited to encourage the participation of Official Laboratories (OFLs) from their member 

states as part of their duties following Article 101 of regulation (EU) 2017/625 of the European 

Parliament and of the Council of 15 March 2017. Furthermore, participation of OFLs allowed 

the extension of the data basis for calculation of assigned values and evaluation of results. 

Other official laboratories and commercial laboratories performing the analysis of samples 

taken by food business operators were invited to participate in this proficiency test. The 

evaluated results were discussed by representatives of European Commission, NRLs and the 

EURL at the EURL/NRL workshop on 18 and 19 May 2022. 

 

1.1. Samples and coding 

The test sample was prepared from commercially available food (pork liver mixed with wild 

boar liver). The test sample was not fortified with analytes of interest. The production of the 

fully preserved cans was subcontracted. 

Pork liver  Sample no. 2201-PL-xxx 

Each participant received about 90 g of the test sample in a HDPE bottle.  
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1.2. Analytes of interest 

Participants were requested to determine the following parameters: 

 Linear perfluoroctanesulfonic acid (L-PFOS)  

 Perfluorooctanoic acid (PFOA) 

 Perfluorononanoic acid (PFNA) 

 Perfluorohexanesulfonic acid (PFHxS) 

 Sum of L-PFOS, PFOA, PFNA, PFHxS  

 

Participants were encouraged to determine the additional parameters: 

 Perfluoroalkylsulfonic acids (PFSAs): perfluorobutanesulfonic acid (PFBS), 

perfluoropentanesulfonic acid (PFPeS), perfluoroheptanesulfonic acid (PFHpS), 

branched perfluoroctanesulfonic acids (br-PFOS), perfluorononanesulfonic acid 

(PFNS), perfluorodecanesulfonic acid (PFDS), perfluoroundecane sulfonic acid 

(PFUnDS), perfluorododecane sulfonic acid (PFDoDS), perfluorotridecane sulfonic 

acid (PFTrDS) 

 Perfluoroalkylcarboxylic acids (PFCAs): perfluoropentanoic acid (PFPeA), 

perfluorohexanoic acid (PFHxA), perfluoroheptanoic acid (PFHpA), perfluorodecanoic 

acid (PFDA), perfluoroundecanoic acid (PFUnDA), perfluorododecanoic acid 

(PFDoDA), perfluorotridecanoic acid (PFTrDA), perfluorotetradecanoic acid 

(PFTeDA) 

 Sum of total PFOS, PFOA, PFNA, PFHxS 

 Perfluorooctane sulphonamide (FOSA) 

 

 

1.3. Methods 

All kinds of detection and quantification methods could be applied.   

 

1.4. Coding of laboratories and confidentiality 

The laboratory code of the participating laboratories will be kept confidential and will not be 

revealed to other participants. The confidentiality between NRLs and their OFLs will be kept 

unless a Member State initiated a cooperation between the NRL, OFLs and the EURL. 

For NRLs, the “Protocol for management of underperformance in comparative testing and/or 

lack of collaboration of National Reference Laboratories (NRLs) with Community reference 

laboratories (CRLs) activities” will be observed. The confidentiality of NRLs will be kept 

according to this protocol. 

 

 



 

EURL-PT-POP_2201-PL 
PFASs 
(Report v1.0) 

21 November 2022 Page 5 of 18 

 

1.5.  Results of PFAS 

Laboratories should: 

 use their own reference standards for identification and quantification, 

 report results for each analyte,  

 report the limit of quantification (LOQ), at least for each non-quantified analyte, 

 give method information and  

 give information about the accreditation of the laboratory according to ISO/IEC 17025 

(for metrological traceability of consensus values of participants used as assigned 
values). 

Results had to be reported in µg/kg wet weight (w. w.) for all PFAS compounds. 

 

2. Participating laboratories 

This proficiency test was open for participation of: 

 National Reference Laboratories (NRLs) of EU member states 

 National Reference Laboratories of other European countries 

 Official laboratories 

 Commercial laboratories 

124 laboratories registered for this proficiency test. 34 laboratories reported results for PFASs; 
of the 34, two laboratories submitted two sets of data for PFASs. 

Table 1: Participating laboratories 

Participating laboratories Region No. of participants 

National Reference Laboratories European Union 

Other Countries 

15 

1 

Official Laboratories European Union 

Other European Countries 

Africa 

Americas 

Asia 

Oceania 

15 

- 

- 

- 

- 

- 

Commercial Laboratories European Union 

Other European Countries 

Africa 

Americas 

Asia 

Oceania 

3 

- 

- 

- 

- 

- 

 Total 34 
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2.1. Number of reported results 

Table 2: Reported results for individual PFASs for pork liver (2201-PL) of all laboratories 

Analyte  Abbreviation 2201-PL 

Perfluorobutanoic acid (PFBA) 23 

Perfluoropentanoic acid (PFPeA) 30 

Perfluorohexanoic acid (PFHxA) 30 

Perfluoroheptanoic acid (PFHpA) 30 

Perfluorooctanoic acid (PFOA) 35 

Perfluorononanoic acid (PFNA) 34 

Perfluorodecanoic acid (PFDA) 30 

Perfluoroundecanoic acid (PFUnDA) 29 

Perfluorododecanoic acid (PFDoDA) 29 

Perfluorotridecanoic acid (PFTrDA) 23 

Perfluorotetradecanoic acid (PFTeDA) 22 

Perfluorobutanesulfonic acid (PFBS) 29 

Perfluoropentanesulfonic acid (PFPeS) 24 

Perfluorohexanesulfonic acid (PFHxS) 34 

Perfluoroheptanesulfonic acid (PFHpS) 27 

Linear Perfluorooctanesulfonic acid (L-PFOS) 33 

Perfluorononanesulfonic acid  (PFNS) 19 

Perfluorodecanesulfonic acid  (PFDS) 24 

Perfluoroundecanesulfonic acid (PFUnDS) 7 

Perfluorododecanesulfonic acid (PFDoDS) 13 

Perfluorotridecanesulfonic acid (PFTrDS) 6 

Perfluorooctane sulphonamide  (FOSA) 10 



 

EURL-PT-POP_2201-PL 
PFASs 
(Report v1.0) 

21 November 2022 Page 7 of 18 

 

Table 3: Reported results for PFASs sum parameters for pork liver (2201-PL) of all laboratories 

Analyte  2201-PL 

Sum of branched perfluorooctanesulfonic acids (br-PFOS) 27 

Sum of branched & linear perfluorooctanesulfonic acids (Total-PFOS) 29 

Sum of L-PFOS, PFOA, PFNA, PFHxS (upper bound) 33 

Sum of L-PFOS, PFOA, PFNA, PFHxS (lower bound) 33 

Sum of Total-PFOS, PFOA, PFNA, PFHxS (upper bound) 24 

Sum of Total-PFOS, PFOA, PFNA, PFHxS (lower bound) 24 

 

2.2. Accreditation 

Table 4: Reported accreditation according to ISO/IEC 17025 by participants for PFASs 

Pork Liver PFASs 

Accreditation 21 

No accreditation 12 

 

2.3. Detection methods 

Any kind of chromatographic separation and detection methods could be applied for analysis. 

Most of the participating laboratories applied ultra- or high-performance liquid chromatography 

(U/HPLC) as separation method combined with low resolution tandem mass spectrometry 

(MS/MS) as detection method, except two laboratories, which applied high resolution mass 

spectrometry (Orbitrap HRMS) as detection method. 

 

3. Test for sufficient homogeneity and stability 

The test for sufficient homogeneity was performed according to DIN ISO 13528:2020 [2] and 

the International Harmonized Protocol for the Proficiency Testing of Analytical Chemistry 

Laboratories [1].Therefore, 10 portions of the test samples 2201-PL were analysed in duplicate 

for PFOA, PFNA, PFDA, PFUnDA, PFDoDA and L-PFOS. The test materials showed sufficient 

homogeneity for PFASs in this proficiency test. The stability check of the analytes of interest 

applying room temperature storage was performed according to DIN ISO 13528:2020 [2]. The 

test material showed sufficient stability for PFASs. 
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4. Determination of the assigned value 

Statistical evaluation of the PT results was performed by the EURL for halogenated POPs in 

feed and food according to DIN ISO 13528:2020 [2] and the International Harmonized Protocol 

for the Proficiency Testing of Analytical Chemistry Laboratories [1]. 

The determination of the assigned value was performed according [1] by estimating of the 

assigned value as the consensus of participants’ results (using only results of physico-

chemical methods). The Huber robust mean is taken as assigned value after excluding 

extreme outliers (outside the range of ± 50% of the median of all reported results) and 

examination of the distribution of the remaining results using histogram and Kernel density 

estimation, if necessary. 

Assigned values were calculated for individual PFAS compounds, and sum parameters 

(including limits of quantification (LOQs)), if possible. Additionally the median of all values was 

calculated. 

For individual substances (including LOQs) assigned values were only calculated according to 

the above mentioned procedure, if more than 2/3 of all results are above the LOQ and less 

than 1/3 of all results (including LOQs) are outside the range of ± 50 % of the median of all 

reported results. Levels for individual congeners are only taken for evaluation and calculation 

if these levels are equal to or above the LOQ; otherwise the LOQ will be taken instead. 

 

Assigned values were calculated for the perfluoroalkylcarboxylic acids PFOA, PFNA, PFDA, 

PFUnDA and PFDoDA, for the  perfluoroalkylsulfonic acids L-PFOS and sum of branched and 

linear Perfluorooctanesulfonic acids and for the sum parameters sum of L-PFOS, PFOA, 

PFNA, PFHxS and sum of total-PFOS, PFOA, PFNA, PFHxS in test sample “pork liver” (2201-

PL), including limits of quantification (LOQs). Assigned values could not be calculated for all 

other perfluoroalkylcarboxylic acids, perfluoroalkylsulfonic acids and perfluorooctane 

sulphonamide (FOSA) due to the limited number of reported results above the LOQ, but 

median values of participants’ results are given in this report. 

Since there are no traceable reference values available, the assigned values in this PT were 

calculated based on the Huber robust mean of the participants’ results. Therefore, the assigned 

values are only traceable to the results of the participants. Additionally the results of all 

participants reporting results and the results of participants having accreditation according to 

ISO/IEC 17025 were compared for PFOA, PFNA, PFDA, PFUnDA. PFDoDA, PFOA, L-PFOS 

and sum parameters (sum of branched and linear Perfluorooctanesulfonic acids, Sum of L-

PFOS, PFOA, PFNA, PFHxS and Sum of Total-PFOS, PFOA, PFNA, PFHxS). 21 of 34 

reporting laboratories were accredited according to ISO/IEC 17025 for PFAS. After eliminating 

outliers, 12 to 20 results contributed to the calculation of the assigned values from the ISO/IEC 

17025 group. No significant differences (<1 - 4 %) between the assigned values calculated for 

both data sets for PFASs were observed (Table 5).   
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Table 5: Comparison of assigned values for 2201-PL for all participants and participants with reported 
accreditation according to ISO/IEC 17025 for PFAS 

Sum parameters 

Assigned 
value 

All participants 

Assigned 
value 

ISO/IEC 17025 
accreditation 

Deviation 

 µg/kg w.w. % 

PFOA 0.847 0.810 4 

PFNA 1.46 1.44 1 

PFDA 0.884 0.860 3 

PFUnDA 0.567 0.555 2 

PFDoDA 0.486 0.491 1 

PFOA 0.847 0.810 4 

L-PFOS 27.8 27.7 <1 

Total PFOS 29.8 29.7 <1 

Sum of L-PFOS, PFOA, PFNA, PFHxS (ub) 31.0 31.1 <1 

Sum of L-PFOS, PFOA, PFNA, PFHxS (lb) 31.0 31.3 1 

Sum of total PFOS, PFOA, PFNA, PFHxS (ub) 31.0 31.4 1 

Sum of total PFOS, PFOA, PFNA, PFHxS (lb) 31.0 31.4 1 

 

 

 

4.1 PFASs – individual substances and sum parameter 

The assigned values for the test sample 2201-PL were calculated as consensus of participants’ 

results for individual PFASs and sum parameters, taking into account the calculation criteria 

described above (Table 6 - 8 ; tabular summary see annex 1; Figure 1-3). 

 

Table 6: Assigned values for Perfluoroalkylcarboxylic acids (rounded to three significant figures) 

Pork Liver (2201-PL) Assigned value PFCAs 
µg/kg w.w. 

PFOA 0.847 

PFNA 1.46 

PFDA 0.884 

PFUnDA 0.567 

PFDoDA 0.486 
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Table 7: Assigned values for Perfluoroalkylsulfonic acids (rounded to three significant figures) 

Pork Liver (2201-PL) Assigned value PFSAs 
µg/kg w.w. 

L-PFOS 27.8 

Total-PFOS 29.8 

 

 

Table 8: Assigned values for sum of PFOS, PFOA, PFNA, PFHxS (rounded to three significant 
figures) 

Pork Liver (2201-PL) Assigned value  
µg/kg w.w. 

Sum of L-PFOS, PFOA, PFNA, PFHxS (ub) 31.0 

Sum of L-PFOS, PFOA, PFNA, PFHxS (lb) 31.0 

Sum of  Total PFOS, PFOA, PFNA, PFHxS (ub) 31.0 

Sum of Total PFOS, PFOA, PFNA, PFHxS (lb) 31.0 

 

 

 

 

 
 

 

Figure 1: Assigned values (blue) and median values (green) for PFCAs individual substances for pork 

liver (2201-PL) [µg/kg w.w.] 



 

EURL-PT-POP_2201-PL 
PFASs 
(Report v1.0) 

21 November 2022 Page 11 of 18 

 

 

Figure 2: Assigned values (blue) and median values (green) for PFSAs individual substances for pork 

liver (2201-PL) [µg/kg w.w.] 

 

 

Figure 3: Assigned values (dark blue upper bound and light blue lower bound values) for sum parameters 

of L-PFOS, PFOA, PFNA and PFHxS and total-PFOS, PFOA, PFNA and PFHxS for pork liver (2201-PL) 

[µg/kg w.w.] 
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5. Evaluation of results 

5.1. Z-scores calculation  

For evaluation of results, the z-scores were calculated according to the following formula: 

� =
(� − ��)

�	
 

�:    participant’s result 

��:  assigned value 

�	:  fitness-for-purpose-based standard deviation for proficiency assessment 

 

The standard deviation for the proficiency assessment σp was defined as 20 %. 

Z-scores for individual substances and sum parameters were only calculated and reported if 

levels for these congeners are equal to or above the LOQ. Otherwise, no z-scores will be given. 

Interpretation of z-scores: 

│z-score│≤ 2  satisfactory performance 

2 <│z-score│< 3 questionable performance (warning signal) 

│z-score│≥ 3   unsatisfactory performance (action signal) 

 

 

5.2. PFASs - Participants’ z-scores 

Z-scores for individual substances and sum parameters were within the range of ± 2 for 82% 

of all participants (Table 9 - 11; tabular summary see annex 3; Figure 4-6). 

   

Table 9: Distribution of participants’ z-scores for PFCAs for pork liver (2201-PL) 

Percentage of  
participants’ results 

PFCAs 

│z-score│≤ 2 2 <│z-score│< 3 │z-score│≥ 3 

PFOA 86% 8% 6% 

PFNA 82% 6% 12% 

PFDA 90% - 10% 

PFUnDA 93% - 7% 

PFDoDA 92% - 8% 
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Table 10:  Distribution of participants’ z-scores for PFSAs for pork liver (2201-PL) 

Percentage of  
participants’ results 

PFSAs 

│z-score│≤ 2 2 <│z-score│< 3 │z-score│≥ 3 

L-PFOS 94% 3% 3% 

Total PFOS 93% 7% - 

 

Table 11: Distribution of participants’ z-scores for sum parameters for pork liver (2201-PL) 

Percentage of  
participants’ results 

Sum parameters 

│z-score│≤ 
2 

2 
<│z-score│< 

3 

│z-score│≥ 3 

Sum of L-PFOS, PFOA, PFNA, PFHxS (ub) 88% 6% 6% 

Sum of L-PFOS, PFOA, PFNA, PFHxS (lb) 85% 6% 9% 

Sum of total-PFOS, PFOA, PFNA, PFHxS (ub) 92% 4% 4% 

Sum of total-PFOS, PFOA, PFNA, PFHxS (lb) 88% 4% 8% 

 

 

Figure 4: Distribution of participants’ z-scores for individual PFCAs for pork liver (2201-PL) [Green 
bars: -2 ≤ z-score ≤ 2, orange bars: -3 < z-score < -2, 2 < z-score < 3, red bars: z-score ≤ -3, z-score 
≥ 3] 
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Figure 5: Distribution of participants’ z-scores for individual PFSAs for pork liver (2201-PL) [Green 
bars: -2 ≤ z-score ≤ 2, orange bars: -3 < z-score < -2, 2 < z-score < 3, red bars: z-score ≤ -3, z-score 
≥ 3] 

 

 

Figure 6: Distribution of participants’ z-scores for sum parameters for pork liver (2201-PL) [Green 
bars: -2 ≤ z-score ≤ 2, orange bars: -3 < z-score < -2, 2 < z-score < 3, red bars: z-score ≤ -3, z-score 
≥ 3] 
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6. Participants’ feedback 

A questionnaire for feedback from participants of this EURL proficiency test was available as 

online survey between 16 May 2021 and 07 June 2022. The survey was anonymous, but 

participants could also give their laboratory name. The identity of the laboratories is kept 

confidential. The survey included several questions related to different topics (participants’ 

information, organization of the proficiency test, PT test samples and evaluation of results and 

summary of data) and a possibility to include comments and further suggestions. In total, 7 

laboratories (21 % of all PT participants) replied to this survey.  

Participants 

Type of laboratory Answers 

National Reference Laboratory (NRL) 3 

Official Laboratory (OFL) 2 

Commercial laboratory 2 

Other (e.g. research and development) 0 

No Answer 0 

 

General aspects 

How satisfied are you with the organization of this proficiency test in general? Please rate the 

parts below according to your experience, with 0 stars meaning "no opinion" and 5 stars 

meaning "full satisfaction". 

 

Announcement 
 

 

Instructions 
 

 

Sample shipment 
 

 

Reporting of results 
 

 

Preliminary report 
 

 

 

Specific aspects of this proficiency test 

We would like to know a bit more about specific aspects of this proficiency test. Please rate 

the aspects below according to your experience, with 0 stars meaning "no opinion" and 5 stars 

meaning "full satisfaction". 
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Was all necessary information for participation and 

performance of the PT provided in an understandable way? 
 

Was the time frame acceptable? 
 

Was the handling of EUSurvey as webtool for reporting and 

source of instructions manageable? 
 

Was the evaluation of participant's results and the 

information in the preliminary report clear and 

comprehensible? 
 

 

Additional comments:  

- report was very comprehensive and good; convoluted structure of the document does 

make it difficult to read 

- it is easier with the webtool than sending email with an excel file 

- the delay to give the preliminary results was very short 

Was the selected sample adequate for the goal to assess analytical performance of 

laboratories in relevant matrices? 

Choice of matrix  
 

Level of contamination  
  

 

Additional comments: 

- spike levels are very low (too low ?) regarding regulation levels (PCB) [Remark EURL 
POPs: The matrix was naturally contaminated and not spiked at all] 

 

7. Quality control 

The Deutsche Akkreditierungsstelle GmbH attests that the provider of proficiency testing 

Chemisches und Veterinäruntersuchungsamt Freiburg, EU Reference Laboratory (EURL) for 

halogenated persistent organic pollutants (POPs) in feed and food is competent under the 

terms of DIN EN ISO/IEC 17043:2010 to carry out proficiency testing in the testing field of 

determination of halogenated persistent organic pollutants (POPs) in food and feed 

(Accreditation number: D-EP-18625-01-00). 
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8. Results of participants 

An overview of the PFASs results for the PT test sample pork liver (2201-PL) are given in the 

following annexes. Laboratories are coded according to the laboratory codes sent after 

registration. 

 

9. References 

[1] M. Thompson, S.L.R. Ellison, R. Wood: The International Harmonized Protocol For The 

Proficiency Testing Of Analytical Chemistry Laboratories, Pure Appl. Chem., Vol. 78, No. 1, 

pp. 145-196, 2006.  

[2] ISO 13528:2020, Statistical methods for use in proficiency testing by interlaboratory 

comparisons, International Organization for Standardization 
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10. Annex 
(Please download the report and open it with a common pdf reader. After that you can open the annexes by double 

clicking the pdf icons.) 

Pork liver – 2201-PL  

1 Assigned values – PFCAs, PFSAs and sum parameters  
 

2 
Participants’ results – Tables – PFCAs, PFSAs, FOSA and sum 

parameters  

3 Participants’ z-scores – Tables – PFCAs, PFSAs and sum parameters 
 

4 Participants’ z-scores – Charts – PFCAs, PFSAs and sum parameters 
 

5 Test for sufficient homogeneity and stability – PFCAs and PFSAs 
 

6 
Overview participants’ methods – Weighed sample, internal and recovery 

standards and comments  

7 Overview participants’ methods – Extractions, clean-up and detection 
 

8 
Overview participants’ methods – Measurement uncertainty and Limit of 

Quantification  
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Annex 1: Assigned values of PFCAs, PFSAs and sum of PFOS, PFOA, PFNA, PFHxS


Test sample - Pork Liver (2201-PL)


Assigned values of individual substances and sum parameters


Estimation of the assigned value as the consensus of participants' results
Assigned value = Huber robust mean after exlusion of extreme outliers


21 November 2022


 EURL-PT-POP_2201-PL Report Version 1.0 Annex 1







EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Perfluoroalkylcarboxylic acids (PFCAs) - Assigned values


Result Assigned value Median


Analyte µg/kg wet weight


[outliers removed] [outliers removed] [outliers removed] [all values]


Perfluorobutanoic acid (PFBA) 0.500


Perfluoropentanoic acid (PFPeA) 0.137


Perfluorohexanoic acid (PFHxA) 0.115


Perfluoroheptanoic acid (PFHpA) 0.190


Perfluorooctanoic acid (PFOA) 0.847 0.15 0.034 33 0.890


Perfluorononanoic acid (PFNA) 1.46 0.29 0.066 30 1.53


Perfluorodecanoic acid (PFDA) 0.884 0.13 0.032 27 0.925


Perfluoroundecanoic acid (PFUnDA) 0.567 0.11 0.027 27 0.576


Perfluorododecanoic acid (PFDoDA) 0.486 0.078 0.019 27 0.477


Perfluorotridecanoic acid (PFTrDA) 0.600


Perfluorotetradecanoic acid (PFTeDA) 0.399


Robust standard 


deviation


Standard                         


uncertainty


No. of results 


contributing to 


assigned value
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EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Perfluoroalkylsulfonic acids (PFSAs) - Assigned values


Result Assigned value Median


Analyte µg/kg wet weight


[outliers removed] [outliers removed] [outliers removed] [all values]


Perfluorobutanesulfonic acid (PFBS) 0.0800


Perfluoropentanesulfonic acid (PFPeS) 0.0550


Perfluorohexanesulfonic acid (PFHxS) 0.180


Perfluoroheptanesulfonic acid (PFHpS) 0.163


Linear Perfluorooctanesulfonic acid (L-PFOS) 27.8 4.3 0.96 31 27.7


Sum of branched Perfluorooctanesulfonic acids (br-PFOS) 1.16


Sum of branched and linear perfluorooctanesulfonic acids (total PFOS) 29.8 4.6 1.1 27 29.8


Perfluorononanesulfonic acid (PFNS) 0.0500


Perfluorodecanesulfonic acid (PFDS) 0.100


Perfluoroundecane sulfonic acid (PFUnDS) 0.200


Perfluorododecane sulfonic acid (PFDoDS) 0.100


Perfluorotridecane sulfonic acid (PFTrDS) 0.350


Robust standard 


deviation


Standard                         


uncertainty


No. of results 


contributing to 


assigned value
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Sum of PFOS, PFOA, PFNA, PFHxS - Assigned values


Result Assigned value Median


Analyte µg/kg wet weight


[outliers removed] [outliers removed] [outliers removed] [all values]


Sum of L-PFOS, PFOA, PFNA, PFHxS (ub) 31.0 4.8 1.1 31 30.7


Sum of L-PFOS, PFOA, PFNA, PFHxS (lb) 31.0 4.6 1.1 30 30.7


Sum of total PFOS, PFOA, PFNA, PFHxS (ub) 31.0 4.5 1.2 23 32.5


Sum of total PFOS, PFOA, PFNA, PFHxS (lb) 31.0 4.2 1.1 22 32.1


Robust standard 


deviation


Standard                         


uncertainty


No. of results 


contributing to 


assigned value


EURL-PT-POP_2201-PL Report Version 1.0 - PFAS Annex 1 - Page 3 of 4







EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


FOSA - Assigned values


Result Assigned value Median


Analyte µg/kg wet weight


[outliers removed] [outliers removed] [outliers removed] [all values]


Perfluorooctane sulphonamide (FOSA) 0.0500


Robust standard 


deviation


Standard                         


uncertainty


No. of results 


contributing to 


assigned value
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Annex 2: Participants' results of PFCAs, PFSAs, FOSA and sum of PFOS, PFOA, PFNA, PFHxS


Test sample - Pork Liver (2201-PL)


21 November 2022
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Perfluoroalkylcarboxylic acids (PFCAs) - Results


Result


LC Sample µg/kg
 wet weight (PFBA) (PFPeA) (PFHxA) (PFHpA) (PFOA) (PFNA) (PFDA) (PFUnDA) (PFDoDA) (PFTrDA) (PFTeDA)


3 2201-PL < 10 < 0.2 < 0.2 < 0.2 0.853 1.39 0.839 0.772 0.477 0.479 0.375


14 2201-PL 0.929 3.87


18 2201-PL 0.31 < 0.012 0.036 0.17 0.74 1.4 0.91 0.58 0.47 1.5 0.41


18A 2201-PL 0.15 0.025


22 2201-PL 0.92


26 2201-PL < 10 < 0.5 < 0.5 < 0.5 0.928 1.67 0.807 0.576 0.542 0.77 0.417


26A 2201-PL 0.98 3.12


29 2201-PL < 5.5 < 0.75 < 0.75 0.16 0.93 1.48 1.07 0.55 0.5


30 2201-PL < 0.4 < 0.2 0.127 0.464 0.787 0.598 0.389 < 0.6 0.427 0.205


36 2201-PL 1.65 < 0.5 < 0.5 < 0.5 0.9 1.79 0.936 0.676 0.529 < 0.5 0.553


38 2201-PL < 13 < 0.63 < 1.3 < 0.31 0.822 1.68 0.946 0.613 0.418 < 0.63 0.403


45 2201-PL < 1.37 < 1.37 < 0.275 0.154 0.658 1.32 0.809 0.532 0.451 0.505 0.101


51 2201-PL < 0.05 < 0.05 0.156 0.6 1.29 0.75 0.55 0.35


53 2201-PL 0.5 0.08 0.05 0.17 0.77 1.49 0.86 0.61 0.46 0.07 0.06


57 2201-PL < 0.1 < 0.2 0.174 0.96 1.56 0.991


58 2201-PL < 0.1 < 0.05 0.254 0.675 1.14 0.695 0.444 0.404 0.452 0.269


67 2201-PL 1.69 < 0.3 0.157 0.633 2.9 4.59 2.27 1.8 0.869 1.57 0.9


68 2201-PL 0.35 0.09 0.07 0.5 0.83 1.81 1.18 0.54 0.59


69 2201-PL < 0.3 < 0.6 < 0.6 0.76 1.33 0.69 0.4 < 0.6


76 2201-PL < 0.3 < 0.1 < 0.1 0.19 0.94 1.8 0.94 0.78 0.47 0.78 0.39


79 2201-PL < 0.05 < 0.05 < 0.02 0.171 0.755 1.35 0.829 0.562 0.453 0.643 0.38


82 2201-PL 0.06 0.19 0.89 1.51 0.95 0.64 0.51


84B 2201-PL < 0.3 < 0.3 < 0.1 0.189 1.06 1.62 0.913 0.55 0.474 0.546 < 0.5


85 2201-PL 1.01 < 0.05 < 0.03 0.114 0.626 0.972 0.6 0.413 0.287


87 2201-PL < 0.1 < 0.06 0.088 0.292 1.31 3.23 1.67 1.03 1.05 1.19 0.594


88 2201-PL 0.551 0.124 < 0.01 0.184 0.95 1.61 0.961 0.606 0.488 1.01 0.423


90 2201-PL 0.74 1.19


92 2201-PL < 0.15 0.03 0.21 1.3 0.8 0.88 0.56 0.46 0.6 0.28


94 2201-PL < 0.35 < 0.39 < 0.38 < 0.4 2.08 1.98 1.73 < 0.3 < 0.42 < 0.42 < 2.61


100 2201-PL 0.54 0.91


105 2201-PL 0.37 < 0.2 < 0.2 < 0.2 0.89 1.43 0.84 0.47 0.4 0.76 0.37


106 2201-PL < 0.6 < 0.3 < 0.3 < 0.3 0.87 1.64 0.98 0.6 < 0.6 < 0.6 < 1


119 2201-PL 0.23 < 0.15 < 0.05 0.18 0.89 1.6 0.95 0.66 0.55 0.75 0.48


121 2201-PL < 0.2 < 0.01 0.029 0.146 0.738 1.3 0.804 0.525 0.423 0.578 0.394


123 2201-PL < 0.05 0.13 0.18 0.94 1.55 0.99 0.65 0.52 0.5


124 2201-PL 0.64 0.032 1.4 0.38 1 1.8 1.1 0.74 0.56 0.37 0.084


Perfluorotridecanoic


acid


Perfluorotetradecanoic


acid


Perfluorooctanoic


acid


Perfluorononanoic


acid


Perfluorodecanoic


acid


Perfluoroundecanoic


acid


Perfluorododecanoic


acid


Perfluorobutanoic


acid


Perfluoropentanoic


acid


Perfluorohexanoic


acid


Perfluoroheptanoic


acid
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Perfluoroalkylsulfonic acids (PFSAs) - Results


Result


LC Sample µg/kg
 wet weight (PFBS) (PFPeS) (PFHxS) (PFHpS) (L-PFOS) (br-PFOS) (total PFOS) (PFNS) (PFDS)  (PFUnDS) (PFDoDS)  (PFTrDS)


3 2201-PL < 0.2 < 0.2 < 0.2 0.238 29.3 2.06 30.7 < 0.2 < 0.2


14 2201-PL 0.271 29.6


18 2201-PL 0.057 0.028 0.18 0.15 27 0.9 28 0.011 0.0085 < 0.027


18A 2201-PL


22 2201-PL 40.5


26 2201-PL < 0.044 < 0.047 < 0.074 < 0.048 25 0.954 25.9 < 0.048


26A 2201-PL < 0.06 2.2 31.3


29 2201-PL < 0.5 < 0.75 26.8 < 0.1 31


30 2201-PL < 0.1 0.117 0.099 17.8 0.485 18.3 < 0.1


36 2201-PL < 0.5 < 0.5 < 0.5 < 0.5 27.2 0.58 27.8 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5


38 2201-PL < 0.13 < 0.13 0.156 0.163 28.1 1.16 29.2 < 0.13 < 0.13


45 2201-PL < 0.235 < 0.197 0.149 0.127 24.3 1.53 25.8 0.009 < 0.133 < 0.112 < 0.109 < 0.121


51 2201-PL 0.058 < 0.05 0.139 0.116 13.8 0.65 14.4 < 0.05


53 2201-PL < 0.05 0.17 < 0.3 24.3 0.36 25.3


57 2201-PL < 0.1 < 0.1 0.193 0.148 28.7 1.51 30.2 < 0.1 < 0.1


58 2201-PL 0.0609 < 0.05 0.164 0.05 19.7 0.737 20.4 < 0.05 < 0.05 < 0.05


67 2201-PL 0.13 < 0.1 0.323 0.411 36.4 1.31 37.7 < 0.1


68 2201-PL 0.08 0.24 32.6


69 2201-PL < 0.3 < 0.3 24.1 1.74 25.9 < 0.3


76 2201-PL 0.06 0.03 0.2 0.18 32 1 33 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1


79 2201-PL 0.057 < 0.05 0.192 0.141 25.3 < 0.02 < 0.02 < 0.02 < 0.02


82 2201-PL 0.07 0.03 0.18 0.15 27.7 0.99 28.7


84B 2201-PL < 0.1 < 0.1 0.206 0.137 35.8 1.57 37.4 < 0.1


85 2201-PL 0.0657 < 0.05 0.169 0.123 20.5 < 0.05 < 0.1


87 2201-PL 0.104 < 0.06 0.272 0.258 45 < 0.13 45 < 0.06 < 0.06 < 0.6 < 0.6 < 0.6


88 2201-PL 0.059 0.027 0.169 0.168 29 0.855 29.8 < 0.01 < 0.01 < 0.05


90 2201-PL 0.18 30.2


92 2201-PL 0.071 0.15 30.3 0.89 31.2 < 0.05


94 2201-PL 0.25 < 0.076 0.15 < 0.099 33.6 33.6


100 2201-PL 0.12 18.1 1.86 19.9


105 2201-PL < 0.2 < 0.2 0.16 < 0.2 33.8 1.55 35.4 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2


106 2201-PL < 0.3 < 0.3 < 0.3 < 1 27.6 2.12 29.7 < 0.3 < 0.3 < 0.6 < 0.6 < 0.6


119 2201-PL 0.061 0.07 0.19 0.36 30 3.14 33.6 < 0.02 < 0.02 < 0.1


121 2201-PL 0.041 0.013 0.141 0.129 26.7 2.12 28.9 < 0.01 < 0.01 < 0.01


123 2201-PL 0.06 < 0.05 0.2 0.17 28 2 30 < 0.05 < 0.05


124 2201-PL 0.08 0.05 0.28 0.19 27.3 0.023 < 0.01 < 0.01


Sum of branched and linear 


Perfluorooctanesulfonic


acid


Perfluorononane- 


sulfonic acid 


Perfluorodecane- 


sulfonic acid 


Sum of branched 


Perfluorooctanesulfonic


acid


Perfluorobutanesulfonic


acid


Perfluoropentanesulfonic


acid


Perfluorohexanesulfonic


acid


Perfluoroheptanesulfonic


acid


Linear Perfluorooctanesulfonic


acid


Perfluoroundecane- 


sulfonic acid


Perfluorododecane- 


sulfonic acid 


Perfluorotridecane- 


sulfonic acid
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Sum of PFOS, PFOA, PFNA, PFHxS - Results


Result Optional


LC Sample µg/kg
 wet weight (ub) (lb) (ub) (lb)


3 2201-PL 31.7 31.7 33.0 33.0


14 2201-PL 34.7 34.7


18 2201-PL 29 29 30.0 30.0


18A 2201-PL


22 2201-PL


26 2201-PL 27.6 27.6 28.6 28.5


26A 2201-PL 36.4 34.4 36.4 34.4


29 2201-PL 29.8 29.3 33.9 33.4


30 2201-PL 19.2 19.2 19.7 19.7


36 2201-PL 31.9 29.9 32.5 30.5


38 2201-PL 30.7 30.7 31.9 31.9


45 2201-PL 26.4 26.4 26.9 26.9


51 2201-PL 15.8 15.8 16.4 16.4


53 2201-PL


57 2201-PL 31.4 31.4 32.9 32.9


58 2201-PL 21.7 21.7 22.4 22.4


67 2201-PL 44.2 44.2


68 2201-PL 35.5 35.5


69 2201-PL 26.5 1.2 28.3 1.2


76 2201-PL 35 35 36.0 36.0


79 2201-PL 27.6 27.6


82 2201-PL 30.3 30.3 31.3 31.3


84B 2201-PL 38.7 38.7


85 2201-PL 9.37 9.37


87 2201-PL 49.9 49.9 50.0 49.9


88 2201-PL 31.7 31.7 32.5 32.5


90 2201-PL 32.3 32.3


92 2201-PL 32.6 32.6 33.5 33.5


94 2201-PL 37.8 37.8


100 2201-PL 19.6 19.6 21.5 21.5


105 2201-PL 36.3 36.3 37.8 37.8


106 2201-PL 30.4 30.1 32.5 32.2


119 2201-PL 32.7 32.7 34.5 34.5


121 2201-PL 28.8 28.8 31.0 31.0


123 2201-PL 30.7 30.7 32.7 32.7


124 2201-PL 30.4 30.4


Sum of total-PFOS, PFOA, PFNA, PFHxSSum of L-PFOS, PFOA, PFNA, PFHxS Sum of L-PFOS, PFOA, PFNA, PFHxS Sum of total-PFOS, PFOA, PFNA, PFHxS
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Sum of PFOS, PFOA, PFNA, PFHxS - Results


Result


LC Sample µg/kg
 wet weight  (FOSA)


3 2201-PL


14 2201-PL


18 2201-PL


18A 2201-PL


22 2201-PL


26 2201-PL


26A 2201-PL


29 2201-PL


30 2201-PL


36 2201-PL < 0.5


38 2201-PL < 0.13


45 2201-PL


51 2201-PL


53 2201-PL


57 2201-PL


58 2201-PL


67 2201-PL


68 2201-PL


69 2201-PL < 1.1


76 2201-PL < 0.01


79 2201-PL


82 2201-PL


84B 2201-PL


85 2201-PL


87 2201-PL < 0.06


88 2201-PL < 0.01


90 2201-PL


92 2201-PL < 0.04


94 2201-PL


100 2201-PL


105 2201-PL < 0.2


106 2201-PL


119 2201-PL


121 2201-PL < 0.01


123 2201-PL


124 2201-PL < 0.01


Perfluorooctane sulphonamide
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Annex 3: Participants' z-scores of PFCAs, PFSAs and sum of PFOS, PFOA, PFNA, PFHxS


Test sample - Pork Liver (2201-PL)


Z-scores of individual substances and sum parameters


Calculation of z-score on basis of assigned value


z =(x - xa) / σp


xa: assigned value


x:   participant's result
σp:  fitness-for-purpose-based standard deviation for proficiency assessment


20%: Evaluated individual substances and sum parameters


21 November 2022


 EURL-PT-POP_2201-PL Report Version 1.0 Annex 3







EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Perfluoroalkylcarboxylic acids (PFCAs) - Z-scores


Z-score


LC Sample [σp  = 20 %]


(PFOA) (PFNA) (PFDA) (PFUnDA) (PFDoDA)


3 2201-PL 0.0 -0.2 -0.3 1.8 -0.1


14 2201-PL 0.5 8.3


18 2201-PL -0.6 -0.2 0.1 0.1 -0.2


18A 2201-PL


22 2201-PL 0.4


26 2201-PL 0.5 0.7 -0.4 0.1 0.6


26A 2201-PL 0.8 5.7


29 2201-PL 0.5 0.1 1.1 -0.1 0.1


30 2201-PL -2.3 -2.3 -1.6 -1.6


36 2201-PL 0.3 1.1 0.3 1.0 0.4


38 2201-PL -0.1 0.8 0.4 0.4 -0.7


45 2201-PL -1.1 -0.5 -0.4 -0.3 -0.4


51 2201-PL -1.5 -0.6 -0.8 -0.1 -1.4


53 2201-PL -0.5 0.1 -0.1 0.4 -0.3


57 2201-PL 0.7 0.3 0.6


58 2201-PL -1.0 -1.1 -1.1 -1.1 -0.8


67 2201-PL 12.1 10.7 7.8 10.9 3.9


68 2201-PL -0.1 1.2 1.7 -0.2 1.1


69 2201-PL -0.5 -0.4 -1.1 -1.5


76 2201-PL 0.5 1.2 0.3 1.9 -0.2


79 2201-PL -0.5 -0.4 -0.3 0.0 -0.3


82 2201-PL 0.3 0.2 0.4 0.6 0.2


84B 2201-PL 1.3 0.5 0.2 -0.1 -0.1


85 2201-PL -1.3 -1.7 -1.6 -1.4 -2.0


87 2201-PL 2.7 6.1 4.4 4.1 5.8


88 2201-PL 0.6 0.5 0.4 0.3 0.0


90 2201-PL -0.6 -0.9


92 2201-PL 2.7 -2.3 0.0 -0.1 -0.3


94 2201-PL 7.3 1.8 4.8


100 2201-PL -1.8 -1.9


105 2201-PL 0.3 -0.1 -0.2 -0.9 -0.9


106 2201-PL 0.1 0.6 0.5 0.3


119 2201-PL 0.3 0.5 0.4 0.8 0.7


121 2201-PL -0.6 -0.5 -0.5 -0.4 -0.6


123 2201-PL 0.5 0.3 0.6 0.7 0.3


124 2201-PL 0.9 1.2 1.2 1.5 0.8


Perfluorooctanoic


acid


Perfluorononanoic


acid


Perfluorodecanoic


acid


Perfluoroundecanoic


acid


Perfluorododecanoic


acid
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Perfluoroalkylsulfonic acids (PFSAs) - Z-scores


Z-score


LC Sample [σp  = 20 %]


(L-PFOS) (total PFOS)


3 2201-PL 0.3 0.2


14 2201-PL 0.3


18 2201-PL -0.1 -0.3


18A 2201-PL


22 2201-PL 1.8


26 2201-PL -0.5 -0.7


26A 2201-PL 0.3


29 2201-PL -0.2 0.2


30 2201-PL -1.8 -1.9


36 2201-PL -0.1 -0.3


38 2201-PL 0.1 -0.1


45 2201-PL -0.6 -0.7


51 2201-PL -2.5 -2.6


53 2201-PL -0.6 -0.8


57 2201-PL 0.2 0.1


58 2201-PL -1.5 -1.6


67 2201-PL 1.5 1.3


68 2201-PL 0.9


69 2201-PL -0.7 -0.7


76 2201-PL 0.8 0.5


79 2201-PL -0.4


82 2201-PL 0.0 -0.2


84B 2201-PL 1.4 1.3


85 2201-PL -1.3


87 2201-PL 3.1 2.6


88 2201-PL 0.2 0.0


90 2201-PL 0.4


92 2201-PL 0.4 0.2


94 2201-PL 1.0 0.6


100 2201-PL -1.7 -1.7


105 2201-PL 1.1 0.9


106 2201-PL 0.0 0.0


119 2201-PL 0.4 0.6


121 2201-PL -0.2 -0.2


123 2201-PL 0.0 0.0


124 2201-PL -0.1


Linear Perfluorooctanesulfonic


acid


Sum of branched and linear Perfluorooctanesulfonic


acid
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Sum of PFOS, PFOA, PFNA, PFHxS - Z-scores


Z-score Optional


LC Sample [σp  = 20 %]


(ub) (lb) (ub) (lb)


3 2201-PL 0.1 0.1 0.3 0.3


14 2201-PL 0.6 0.6


18 2201-PL -0.3 -0.3 -0.2 -0.2


18A 2201-PL


22 2201-PL


26 2201-PL -0.5 -0.5 -0.4 -0.4


26A 2201-PL 0.9 0.5 0.9 0.5


29 2201-PL -0.2 -0.3 0.5 0.4


30 2201-PL -1.9 -1.9 -1.8 -1.8


36 2201-PL 0.1 -0.2 0.2 -0.1


38 2201-PL 0.0 0.0 0.1 0.1


45 2201-PL -0.7 -0.7 -0.7 -0.7


51 2201-PL -2.5 -2.5 -2.4 -2.4


53 2201-PL


57 2201-PL 0.1 0.1 0.3 0.3


58 2201-PL -1.5 -1.5 -1.4 -1.4


67 2201-PL 2.1 2.1


68 2201-PL 0.7 0.7


69 2201-PL -0.7 -4.8 -0.4 -4.8


76 2201-PL 0.6 0.6 0.8 0.8


79 2201-PL -0.5 -0.5


82 2201-PL -0.1 -0.1 0.0 0.0


84B 2201-PL 1.2 1.2


85 2201-PL -3.5 -3.5


87 2201-PL 3.0 3.0 3.1 3.0


88 2201-PL 0.1 0.1 0.2 0.2


90 2201-PL 0.2 0.2


92 2201-PL 0.3 0.3 0.4 0.4


94 2201-PL 1.1 1.1


100 2201-PL -1.8 -1.8 -1.5 -1.5


105 2201-PL 0.9 0.9 1.1 1.1


106 2201-PL -0.1 -0.1 0.2 0.2


119 2201-PL 0.3 0.3 0.6 0.6


121 2201-PL -0.4 -0.4 0.0 0.0


123 2201-PL 0.0 0.0 0.3 0.3


124 2201-PL -0.1 -0.1


Sum of total-PFOS, PFOA, PFNA, PFHxSSum of L-PFOS, PFOA, PFNA, PFHxS Sum of L-PFOS, PFOA, PFNA, PFHxS Sum of total-PFOS, PFOA, PFNA, PFHxS
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Annex 4: Participants' z-scores of PFCAs, PFSAs and sum of PFOS, PFOA, PFNA, PFHxS - charts


Test sample - Pork Liver (2201-PL)


Z-scores of individual substances and sum parameters


Calculation of z-score on basis of assigned value


z =(x - xa) / σp


xa: assigned value


x:   participant's result
σp:  fitness-for-purpose-based standard deviation for proficiency assessment


20%: Evaluated individual substances and sum parameters


 ± 2 z-scores:
 ± 3 z-scores:


21 November 2022
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
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Laboratory code


Perfluorooctanoic acid


Assigned value: 0.847 µg/kg wet weight 


Pork Liver (2201-PL)
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Laboratory code


Perfluorononanoic acid


Assigned value: 1.46 µg/kg wet weight 


Pork Liver (2201-PL)
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EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
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Laboratory code


Perfluorodecanoic acid


Assigned value: 0.88 µg/kg wet weight 


Pork Liver (2201-PL)
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Laboratory code


Perfluoroundecanoic acid


Assigned value: 0.57 µg/kg wet weight 


Pork Liver (2201-PL)
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Laboratory code


Perfluorododecanoic acid


Assigned value: 0.486 µg/kg wet weight 


Pork Liver (2201-PL)
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Laboratory code


Linear Perfluorooctanesulfonic acid


Assigned value: 27.8 µg/kg wet weight 


Pork Liver (2201-PL)
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Laboratory code


Sum of branched and linear Perfluorooctanesulfonic acid


Assigned value: 29.8 µg/kg wet weight 


Pork Liver (2201-PL)
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Laboratory code


Sum of L-PFOS, PFOA, PFNA, PFHxS (ub)


Assigned value: 31 µg/kg wet weight 


Pork Liver (2201-PL)
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Laboratory code


Sum of L-PFOS, PFOA, PFNA, PFHxS (lb)


Assigned value: 31 µg/kg wet weight 


Pork Liver (2201-PL)
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Laboratory code


Sum of total PFOS, PFOA, PFNA, PFHxS (ub)


Assigned value: 31 µg/kg wet weight 


Pork Liver (2201-PL)
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Laboratory code


Sum of total PFOS, PFOA, PFNA, PFHxS (lb)


Assigned value: 31 µg/kg wet weight 


Pork Liver (2201-PL)
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Annex 5: Test for sufficient homogeneity and stability for PFCAs, PFSAs and sum of PFOS, PFOA, PFNA, PFHxS


Test sample - Pork Liver (2201-PL)


21 November 2022
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


PFCAs, PFSAs - Homogeneity test - Data


Result Mean Median Relative standard deviation


Analyte µg/kg wet weight (n = 10, duplicate analysis) (n = 10, duplicate analysis) [%]


Perfluorooctanoic acid (PFOA) 0.832 0.825 4%


Perfluorononanoic acid (PFNA) 1.48 1.48 5%


Perfluorodecanoic acid (PFDA) 0.954 0.952 6%


Perfluoroundecanoic acid (PFUnDA) 0.566 0.557 7%


Perfluorododecanoic acid (PFDoDA) 0.472 0.466 6%


Linear Perfluorooctanesulfonic acid (L-PFOS) 27.6 27.6 1%


Sum of branched Perfluorooctanesulfonic acid (br-PFOS) 1.44 1.43 4%
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Selected compounds - Homogeneity test - Data


Results PFOA L-PFOS PFNA


Sample Replicate µg/kg wet weight


39 1 0.830 27.5 1.52


2 0.895 27.8 1.55


80 1 0.895 27.8 1.41


2 0.830 27.5 1.41


116 1 0.812 27.0 1.39


2 0.791 26.9 1.59


148 1 0.826 28.0 1.41


2 0.824 27.7 1.58


170 1 0.879 27.6 1.42


2 0.795 27.9 1.55


221 1 0.821 27.7 1.40


2 0.821 27.7 1.59


222 1 0.879 27.6 1.57


2 0.826 28.0 1.57


242 1 0.791 26.9 1.39


2 0.846 27.6 1.54


269 1 0.812 27.0 1.52


2 0.795 27.7 1.40


274 1 0.846 27.6 1.37


2 0.824 27.9 1.44


Cochran's C-test


C 0.316 0.322 0.240
Ccritical (α = 0.05, m = 2, n = 10) 0.602 0.602 0.602
Ccritical (α = 0.01, m = 2, n = 10) 0.718 0.718 0.718
C < Ccritical yes yes yes


Outliers no evidence for analytical outliers no evidence for analytical outliers no evidence for analytical outliers


Homogeneity test


General average x̅ 0.832 27.565 1.479


0.022 0.294 0.0487


0.033 0.277 0.0900


0.000 0.220 0.000
Standard deviation for proficiency assessment σPT 0.17 5.51 0.296
ss / σPT 0.000 0.040 0.000
Test for homogeneity (ss ≤ 0.3 σPT ) passed passed passed


Standard deviation of sample averages sx


Within-sample standard deviation s w 


Between-sample standard deviation ss 
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Selected compounds - Stability test - Data


Results PFOA L-PFOS PFNA


Sample Replicate µg/kg product


30 1 0.815 27.1 1.40


2 0.792 26.3 1.46


154 1 0.773 25.7 1.40


2 0.818 27.8 1.40


280 1 0.810 27.1 1.33


2 0.830 28.6 1.43


Stability test


General average (stability test) y̅ 0.806 27.1 1.40


General average (homogeneity test) x̅ 0.832 27.6 1.48


Standard deviation for proficiency assessment σPT 0.166 5.51 0.296


l y̅ - x̅ l 0.025 0.453 0.0765


Test for stability (l y̅ - x̅ l ≤ 0.3 σPT ) passed passed passed
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Annex 6: Participants' methods for PFASs - Weighed sample, internal and recovery standards and comments


Test sample - Pork Liver (2201-PL)


21 November 2022
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylcarboxylic acids (PFCAs), Perfluoroalkylsulfonic acids (PFSAs) and Perfluorooctanesulfonamide (FOSA) - Weighed sample and internal standards


Weighed sample Other internal standards Use of recovery / injection standard(s) Matrix calibration


LC Sample [g]


3 2201-PL 1 yes yes no no


14 2201-PL 1 yes yes no no no


18 2201-PL 2 yes yes no yes no


18A 2201-PL 2 yes yes no yes no


22 2201-PL 1 yes yes no no no


26 2201-PL 2 Yes Yes Yes No


26A 2201-PL 1 yes yes N/A yes yes


29 2201-PL 0.5751 yes yes no yes no


30 2201-PL 5 yes yes yes yes


36 2201-PL 1.0179 yes yes yes No No


38 2201-PL 0.1g freeze dried yes yes yes no yes 


45 2201-PL 4 YES YES YES NO


51 2201-PL 3 yes yes no yes no


53 2201-PL 2 yes yes no no


57 2201-PL 5 yes : MPFAC-C-ES from Wellington Laboratories yes : MPFAC-C-ES from Wellington Laboratories yes : MPFAC-C-IS from Wellington Laboratories no


58 2201-PL 5 yes yes no


67 2201-PL 2.5 yes yes yes yes


68 2201-PL 5 yes yes yes no


69 2201-PL 2 Yes Yes Yes No No


76 2201-PL 2 Yes Yes Yes No No


79 2201-PL 5 yes yes yes no


82 2201-PL 1.5 yes yes yes no


84B 2201-PL 2.5 yes yes yes yes


85 2201-PL 2 yes yes no no


87 2201-PL 1 yes yes yes no
yes (for PFBA, PFHxA, PFHpA, PFOA and PFOS 


solvent calibration was used)


88 2201-PL 2 yes yes yes no no


90 2201-PL 2.2 yes yes yes no


92 2201-PL 2 yes yes no no


94 2201-PL 2 yes yes yes / no no


100 2201-PL 2 yes (13C labeled PFOA and PFNA) yes (13C labeled PFOS and PFHxS) no no no no


105 2201-PL 2 yes yes yes no no


106 2201-PL 1 yes yes no


119 2201-PL 3 yes yes yes yes no


121 2201-PL 2 YES YES YES YES NO


123 2201-PL 1 yes yes no no no


124 2201-PL 2 Yes Yes Yes Yes No


Use of isotope-labelled internal standards for …


(yes/no) (yes/no)PFCAs (yes/no) PFSAs (yes/no) FOSA (yes/no)
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylcarboxylic acids (PFCAs) - Internal Standards


LC Sample


(PFBA) (PFPeA) (PFHxA) (PFHpA) (PFOA) (PFNA) (PFDA) (PFUnDA) (PFDoDA) (PFTrDA) (PFTeDA)


3 2201-PL PFBA-13C4 PFPeA-13C3 PFHxA-13C2 PFHpA-13C4 PFOA-13C4 PFNA-13C5 PFDA-13C2 PFDoDA-13C2 PFDoDA-13C2 PFDoDA-13C2 PFTeDA-13C2


14 2201-PL 13C PFOA 13C PFOA


18 2201-PL 13C-PFBA 13C-PFPeA 13C-PFHxA 13C-PFHpA 13C-PFOA 13C-PFNA 13C-PFDA 13C-PFUnDA 13C-PFDoDA 13C-PFTeDA 13C-PFTeDA


18A 2201-PL 13C-PFBA 13C-PFPeA


22 2201-PL 13C4 - PFOA


26 2201-PL 13C3-PFBA 13C5-PFPeA 13C5-PFHxA 13C4-PFHpA 13C8-PFOA 13C9-PFNA 136C-PFDA 13C7-PFUnDA 13C-PFDoA 132C-PFTrDA 132C-PFTrDA


26A 2201-PL 13C-PFOA 13C-PFNA


29 2201-PL 13C-PFBA 13C-PFPeA 13C-PFHxA 13C-PFHpA 13C-PFOA 13C-PFNA 13C-PFDA 13C-PFUnDA 13C-PFDoDA 13C-PFTeDA 13C-PFTeDA


30 2201-PL 13C-PFBA 13C-PFPeA 13C-PFHxA 13C-PFHpA 13C-PFOA 13C-PFNA 13C-PFDA 13C-PFUnDA 13C-PFDoDA 13C-PFDoDA 13C-PFTeDA


36 2201-PL MPFBA M5PFPeA 13C2-PFHxA M4PFHpA 13C4-PFOA 13C-PFNA 13C2-PFDA 13C2-PFUnDA 13C2-PFDoDA 13C2-PFDoDA M2PFTeDA


38 2201-PL PFBA-13C4 PFPeA-13C5 PFHxA-13C5 PFHpA-13C2 PFOA-13C8 PFNA-13C9 PFDA-13C6 PFUnA-13C7 PFDoA-13C2 PFTeDA-13C2 PFTeDA-13C2


45 2201-PL 13C PFBA 13C PFPA 13C PFHxA 13C PFHpA 13C PFOA 13C PFNA 13C PFDA 13C PFUnDA 13C PFDoDA 13C PFDoDA 13C PFDoDA


51 2201-PL IS-[13C]PFHxA IS-[13C]PFHxA IS-[13C]PFHxA IS-[13C]PFOA IS-[13C]PFNA IS-[13C]PFDA IS-[13C]PFUnDA IS-[13C]PFDoDA


53 2201-PL IS (13C) IS (13C) IS (13C) IS (13C) IS (13C) IS (13C) IS (13C) IS (13C) IS (13C) IS (13C) IS (13C)


57 2201-PL MPFPeA MPFHxA MPFHpA MPFOA MPFNA MPFDA


58 2201-PL PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnDA PFDoDA PFDoDA PFTeDA


67 2201-PL 13C4-PFBA 13C5-PFPeA 13C2-PFHxA 13C4-PFHpA 13C8-PFOA 13C5-PFNA 13C2-PFDA 13C2-PFUnA 13C2-PFDoA 13C2-PFTeDA 13C2-PFTeDA


68 2201-PL
perfluoro-n-[13C4] butanoic 


acid (MPFBA)


perfluoro-n-[13C5] pentanoic acid 


(M5FPeA)


perfluoro-n- [1,2,3,4,6-13C5] 


hexanoic acid (M5PFHxA)


perfluoro-n- [1,2,3,4, -13C4] 


heptanoic acid (M4PFHpA)


perfluoro-n-[13C8] octanoic 


acid (M8PFOA)


perfluoro-n-[13C9] nonanoic acid 


(M9PFNA)


perfluoro-n- [1,2,3,4,5,6-13C6] 


decanoic acid (M6PFDA)


perfluoro-n- [1,2,3,4,5,6,7-


13C7] undecanoic acid 


(M7PFUdA)


perfluoro-n- [1,2 -13C2] 


dodecanoic acid (MPFDoA)


69 2201-PL
Perfluoro-n-[13C5]pentanoic acid 


(M5PFPeA)


Perfluoro-n-[1,2,3,4,6-


13C5]hexanoic acid (M5PFHxA)


Perfluoro-n-[1,2,3,4-


13C4]heptanoic acid (M4PFHpA)


Perfluoro-n-[13C8]octanoic 


acid (M8PFOA)


Perfluoro-n-[13C9]nonanoic acid 


(M9PFNA)


Perfluoro-n-[1,2,3,4,5,6-


13C6]decanoic acid (M6PFDA)


Perfluoro-n-[1,2,3,4,5,6,7-


13C7]undecanoic acid 


(M7PFUdA)


Perfluoro-n-[1,2-


13C2]dodecanoic acid 


(MPFDoA)


76 2201-PL 13C4-PFBA 13C5-PFPeA 13C5-PFHxA 13C4-PFHpA 13C4-PFOA 13C5-PFNA 13C6-PFDA 13C7-PFUnDA 13C2-PFDoDA 13C2-PFDoDA 13C2-PFTeDA


79 2201-PL 13C4-PFBA 13C5-PFPeA 1,2,3,4,6-13C5-PFHxA 1,2,3,4-13C4-PFHpA 13C8-PFOA 13C9-PFNA 1,2,3,4,5,6-13C6-PFDA 1,2,3,4,5,6,7-13C7-PFUdA 1,2-13C2-PFDoA 1,2-13C2-PFDoA 1,2-13C2-PFTeDA


82 2201-PL
Perfluoro-n-[1,2,3,4,6-13C12] 


hexanoic acid


Perfluoro-n-[1,2,3,4-13C12] 


heptanoic acid


Perfluoro-n-[1,2,3,4-13C12] 


octanoic acid


Perfluoro-n-[1,2,3,4,5-13C12] 


nonanoic acid


Perfluoro-n-[1,2-13C12] decanoic 


acid


Perfluoro-n-[1,2,3,4,5,6,7-


113C12]undecanoic acid


Perfluoro-n-[1,2-13C12] 


dodecanoic acid


84B 2201-PL 13C4-PFBA 13C5-PFPeA 13C2-PFHxA 13C4-PFHpA 13C8-PFOA 13C5-PFNA 13C2-PFDA 13C2-PFUnA 13C2-PFDoA 13C2-PFTeDA 13C2-PFTeDA


85 2201-PL PFBA-13C2 PFPeA-13C5 PFHxA-13C2 PFOA-13C4 PFOA-13C4 PFNA-13C5 PFDA-13C2 PFUnDA-13C2 PFDoDA-13C2


87 2201-PL 13C4-PFBA 13C5-PFPeA 13C5-PFHxA 13C4-PFHpA 13C4-PFOA 13C4-PFNA 13C6-PFDA 13C6-PFDA 13C6-PFDA 13C6-PFDA 13C6-PFDA


88 2201-PL MPFBA MPFPeA MPFHxA MPFHpA MPFOA MPFNA MPFDA MPFUnDa MPFDoDA MPFTeDA MPFTeDA


90 2201-PL 13C8-PFOS 13C9-PFNA


92 2201-PL MPFBA MPFHxA MPFHxA MPFOA MPFOA MPFNA MPFDA MPFUdA MPFDoDA MPFDoDA MPFDoDA


94 2201-PL


100 2201-PL 13C-PFOA 13C-PFNA


105 2201-PL PFBA-C13 PFPeA-C13 PFHxA-C13 PFHxA-C13 PFFOA-C13 PFNA-C13 PFDA-C13 PFUnDA-C13 PFDoDA-C13 PFDoDA-C13 PFTeDA-C13


106 2201-PL 13C-PFBA 13C-PFPeA 13C-PFHxA 13C-PFHpA 13C-PFOA 13C-PFNA 13C-PFDA 13C-PFUnDA 13C-PFDoDA 13C-PFDoDA 13C-PFDoDA


119 2201-PL 13C4-PFBA 13C5-PFPA 13C5-PFHxA 13C4-PFHpA 13C8-PFOA 13C9-PFNA 13C6-PFDA 13C7-PFUnDA 13C2-PFDoDA 13C2-PFDoDA 13C2-PFTeDA


121 2201-PL 13C4-PFBA 13C5-PFPeA 13C5-PFHxA 13C4-PFHpA 13C8-PFOA 13C9-PFNA 13C6-PFDA 13C7-PFUnDA 13C2-PFDoDA 13C2-PFDoDA 13C2-PFTeDA


123 2201-PL 13C-PFPeA 13C-PFHxA 13C-PFHpA 13C-PFOA 13C-PFNA 13C-PFDA 13C-PFUnDA 13C-PFDoDA 13C-PFDoDA


124 2201-PL Perfluoro-n-[13C4]butanoic 


acid (mPFBA)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic acid 


(mPFOS)


Perfluoro-n-[1,2-13C2]hexanoic 


acid (mPFHxA)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic acid 


(mPFOS)


Perfluoro-n-[1,2,3,4-


13C4]octanoic acid (mPFOA)


Perfluoro-n-[1,2,3,4,5-


13C5]nonanoic acid (mPFNA)


Perfluoro-n-[1,2-13C2]decanoic 


acid (mPFDA)


Perfluoro-n-[1,2-


13C2]undecanoic acid 


(mPFudA)


Perfluoro-n-[1,2-


13C2]dodecanoic acid 


(mPFDoA)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic 


acid (mPFOS)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic acid 


(mPFOS)


Perfluorooctanoic


acid


Perfluorononanoic


acid


Perfluorodecanoic


acid


Perfluoroundecanoic


acid


Perfluorododecanoic


acid


Perfluorotridecanoic


acid


Perfluorotetradecanoic


acid


Perfluorobutanoic


acid


Perfluoropentanoic


acid


Perfluorohexanoic


acid


Perfluoroheptanoic


acid
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylcarboxylic acids (PFCAs) - Recovery Standards


LC Sample


(PFBA) (PFPeA) (PFHxA) (PFHpA) (PFOA) (PFNA) (PFDA) (PFUnDA) (PFDoDA) (PFTrDA) (PFTeDA)


3 2201-PL


14 2201-PL / /


18 2201-PL R-PFBA R-PFOA R-PFOA R-PFBA R-PFOA R-PFOA R-PFDA R-PFOA R-PFOA X R-PFDA


18A 2201-PL


22 2201-PL


26 2201-PL M3PFBA MPFHxA MPFHxA MPFOA MPFOA MPFNA MPFDA MPFDA MPFNA MPFDA MFPDA


26A 2201-PL


29 2201-PL RS-M3PFBA RS-M3PFBA RS-M2PFOA RS-M2PFOA RS-M2PFOA RS-M2PFOA RS-PFDA RS-PFDA RS-PFDA RS-PFDA RS-PFDA


30 2201-PL 13C8-PFOA


36 2201-PL 42.75 46.90 67.63 46.1 61.25 25.53 68.78 67.05 65.28 65.28 36.08


38 2201-PL


45 2201-PL 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS


51 2201-PL RS-[13C]PFOA RS-[13C]PFOA RS-[13C]PFOA RS-[13C]PFOA RS-[13C]PFOA RS-[13C]PFOA RS-[13C]PFOA RS-[13C]PFOA


53 2201-PL


57 2201-PL MPFOA injection MPFOA injection MPFOA injection MPFOA injection MPFOA injection MPFDA injection


58 2201-PL PFBA PFBA PFOA PFOA PFOA PFDA PFDA PFDA PFDA PFDA


67 2201-PL 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA


68 2201-PL


69 2201-PL


76 2201-PL


79 2201-PL 2,3,4-13C3-PFBA 2,3,4-13C3-PFBA 1,2-13C2-PFOA 1,2-13C2-PFOA 1,2-13C2-PFOA 1,2-13C2-PFOA 1,2-13C2-PFDA 1,2-13C2-PFDA 1,2-13C2-PFDA 1,2-13C2-PFDA 1,2-13C2-PFDA


82 2201-PL
Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


84B 2201-PL 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA


85 2201-PL


87 2201-PL


88 2201-PL


90 2201-PL 13C4-PFOS 13C5-PFNA


92 2201-PL no no no no no no no no no no no


94 2201-PL
perfluoro-n-


[13C4]butanoic acid


perfluoro-n-[13C5]pentanoic 


acid


perfluoro-n-[1,2,3,4,6-


13C5]hexanoic acid


perfluoro-n-[1,2,3,4-


13C4]heptnoic acid


perfluoro-n-[13C8]octanoic 


acid


perfluoro-n-[13C9]nonanoic 


acid


perfluoro-n-[1,2,3,4,5,6-


13C6]decanoic acid


perfluoro-n-[1,2,3,4,5,6,7-


13C7]undecanoic acid


perfluoro-n-[1,2-


13C2]dodecanoic acid


perfluoro-n-[1,2-


13C2]tetradecanoic 


acid


perfluoro-n-[1,2-


13C2]tetradecanoic 


acid


100 2201-PL


105 2201-PL


106 2201-PL


119 2201-PL 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA


121 2201-PL 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS


123 2201-PL


124 2201-PL


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m3PFPeA)


Perfluorooctanoic


acid


Perfluorononanoic


acid


Perfluorodecanoic


acid


Perfluoroundecanoic


acid


Perfluorododecanoic


acid


Perfluorotridecanoic


acid


Perfluorotetradecanoic


acid


Perfluorobutanoic


acid


Perfluoropentanoic


acid


Perfluorohexanoic


acid


Perfluoroheptanoic


acid
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylcarboxylic acids (PFCAs) - Comments


LC Sample


(PFBA) (PFPeA) (PFHxA) (PFHpA) (PFOA) (PFNA) (PFDA) (PFUnDA) (PFDoDA) (PFTrDA) (PFTeDA)


3 2201-PL


14 2201-PL


18 2201-PL


18A 2201-PL


22 2201-PL


26 2201-PL Method under development Method under development
Method under 


development


Method under 


development


Method under 


development
Method under development Method under development


Method under 


development
Method under development


Method under 


development


Method under 


development


26A 2201-PL


29 2201-PL <LOQ <LOQ <LOQ Not validated Not validated


30 2201-PL


36 2201-PL


38 2201-PL


45 2201-PL


51 2201-PL


53 2201-PL


57 2201-PL


58 2201-PL


67 2201-PL


68 2201-PL


69 2201-PL Not analyzed. Not accreditated Not accreditated Not analyzed Not analyzed


76 2201-PL


79 2201-PL


82 2201-PL


84B 2201-PL


85 2201-PL Value below LOQ


87 2201-PL not detected not detected


88 2201-PL


90 2201-PL


92 2201-PL


94 2201-PL


100 2201-PL


105 2201-PL


106 2201-PL PFDoDA: 0,5 µg/kg


119 2201-PL


121 2201-PL


123 2201-PL


124 2201-PL


Perfluorooctanoic


acid


Perfluorononanoic


acid


Perfluorodecanoic


acid


Perfluoroundecanoic


acid


Perfluorododecanoic


acid


Perfluorotridecanoic


acid


Perfluorotetradecanoic


acid


Perfluorobutanoic


acid


Perfluoropentanoic


acid


Perfluorohexanoic


acid


Perfluoroheptanoic


acid
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylsulfonic acids (PFSAs) - Internal Standards


LC Sample


(PFBS) (PFPeS) (PFHxS) (PFHpS) (L-PFOS) (br-PFOS) (total PFOS) (PFNS) (PFDS)  (PFUnDS) (PFDoDS)  (PFTrDS)


3 2201-PL PFBS-13C3 PFBS-13C3 PFHxS-18O2 PFHxS-18O2 PFOS-13C4 PFOS-13C4 PFOS-13C4 PFOS-13C8 PFOS-13C8


14 2201-PL 13C PFOS 13C PFOS


18 2201-PL 13C-PFBS 13C-PFHxA 13C-PFHxS 13C-PFHxA 13C-PFOS 13C-PFOS 13C-PFOS 13C-PFOS 13C-PFTeDA


18A 2201-PL


22 2201-PL 13C4 - PFOS


26 2201-PL 13C3-PFBS 13C5-PFPeA 13C3-PFHxS 13C2-PFHpS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS


26A 2201-PL 13C-PFOS 13C-PFOS 13C-PFOS


29 2201-PL 13C-PFBS 13C-PFHxS 13C-PFOS 13C-PFOS 13C-PFOS 13C-PFOS 13C-PFOS


30 2201-PL 13C-PFBS 18O-PFHxS 18O-PFHxS 13C-PFOS 13C-PFOS 13C-PFOS 13C-PFDoDA


36 2201-PL M3PFBS 18O-PFHxS 18O-PFHxS 18O-PFHxS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS


38 2201-PL PFBS-13C3 PFHxS-13C3 PFHxS-13C3 lin-PFOS-13C8 lin-PFOS-13C8 lin-PFOS-13C8 lin-PFOS-13C8 lin-PFOS-13C8


45 2201-PL 13C PFBS 13C PFBS 13C PFHxS 13C PFHxS 13C PFOS 13C PFOS 13C PFOS 13C PFUnDA 13C PFUnDA 13C PFUnDA 13C PFUnDA 13C PFUnDA


51 2201-PL IS-[18O]PFHXS IS-[18O]PFHXS IS-[18O]PFHXS IS-[18O]PFHXS IS-[18O]PFOS IS-[18O]PFOS IS-[18O]PFOS


53 2201-PL IS (13C) IS (13C) IS (13C) IS (13C) IS (13C) IS (13C)


57 2201-PL MPFBS MPFHxS MPFHxS MPFHxS MPFOS MPFOS Linear MPFOS MPFOS MPFOS


58 2201-PL PFBS PFBS PFHxS PFHxS PFOS PFOS PFOS PFOS PFOS


67 2201-PL 13C3-PFBS 13C3-PFBS 18O2-PFHxS 18O2-PFHxS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C2-PFUnA


68 2201-PL


sodium perfluoro1-[2,3,4-


13C3] butansolfonato 


(M3PFBS)


sodium perfluoro-1- [1,2,3-


13C3] esanosolfonato 


(M3PFHxS)


sodium perfluoro1-[13C8] 


octansolfonato (M8PFOS)


69 2201-PL


76 2201-PL 13C3-PFBS 13C3-PFBS 18O2-PFHxS 18O2-PFHxS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C2-PFDoA


79 2201-PL 2,3,4-13C3-PFBS 1,2,3-13C3-PFHxS 1,2,3-13C3-PFHxS 1,2,3-13C3-PFHxS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS


82 2201-PL
sodium perfluoro-1-[2,3,4-


13C12] butanesulfonate


sodium perfluoro-1-


hexane[18O2]sulfonate


sodium perfluoro-1-


hexane[18O2]sulfonate


sodium perfluoro-1-


hexane[18O2]sulfonate


Sodium perfluoro-1-


[1,2,3,4-13C12] 


octanesulfonate.


Sodium perfluoro-1-[1,2,3,4-


13C12] octanesulfonate.


Sodium perfluoro-1-[1,2,3,4-


13C12] octanesulfonate.


84B 2201-PL 13C3-PFBS 13C3-PFBS 18O2-PFHxS 18O2-PFHxS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C2-PFUnA


85 2201-PL PFHxS-18O2 PFOS-13C4 PFOS-13C4


87 2201-PL 13C3 PFHxS 13C3 PFHxS 13C3 PFHxS 13C4 PFOS 13C4 PFOS 13C4 PFOS 13C4 PFOS 13C4 PFOS 13C4 PFOS 13C4 PFOS 13C4 PFOS 13C4 PFOS


88 2201-PL MPFBS MPFHxS MPFHxS MPFHxS MPFOS MPFOS MPFHxS MPFOS MPFDoDA


90 2201-PL 13C3-PFHxS 13C8-PFOS


92 2201-PL MPFBS MPFHxS MPFOS MPFOS MPFUdA


94 2201-PL


100 2201-PL 13C-PFHxS 13C-PFOS 13C-PFOS 13C-PFOS


105 2201-PL PFHxS-O18 PFHxS-O18 PFHxS-O18 PFHxS-O18 PFOS-C13 PFOS-C13 PFOS-C13 PFOS-C13 PFOS-C13 PFOS-C13 PFOS-C13 PFOS-C13


106 2201-PL 13C-PFBS 13C-PFHpA 13C-PFHxS 13C-PFNA 13C-PFOS 13C-PFOS 13C-PFUnDA 13C-PFDoDA 13C-PFDoDA 13C-PFDoDA 13C-PFDoDA


119 2201-PL 13C3-PFBS 13C8-PFOS 13C3-PFHxS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C8-PFOS - 13C8-PFOS -


121 2201-PL 13C3-PFBS 13C3-PFHxS 13C3-PFHxS 13C3-PFHxS 13C8-PFOS 13C8-PFOS 13C8-PFOS 13C6-PFDA 13C2-PFDoDA


123 2201-PL 13C-PFBS 13C-PFHxS 13C-PFHxS 13C-PFHxS 13C-PFOS 13C-PFOS 13C-PFOS 13C-PFDA 13C-PFUnDA


124 2201-PL


Perfluoro-[1,2,3,4-


13C4]octanesulfonic acid 


(mPFOS)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic acid 


(mPFOS)


Sodium perfluoro-1-


hexane[18O2]sulfonate 


(mPFHxS)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic acid 


(mPFOS)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic acid 


(mPFOS)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic acid 


(mPFOS)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic acid 


(mPFOS)


Perfluoro-[1,2,3,4-


13C4]octanesulfonic 


acid (mPFOS)


Sum of branched PFOS


acids


Perfluorobutanesulfonic


acid


Perfluoropentanesulfonic


acid


Perfluorohexanesulfonic


acid


Perfluoroheptanesulfonic


acid


Linear 


Perfluorooctanesulfonic


acid


Perfluorotridecane- 


sulfonic acid


Total-Perfluorooctanesulfonic


acids


Perfluorononanesulfonic 


acid 


Perfluorodecanesulfonic 


acid 


Perfluoroundecane- 


sulfonic acid


Perfluorododecane- 


sulfonic acid 
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylsulfonic acids (PFSAs) - Recovery Standards


LC Sample


(PFBS) (PFPeS) (PFHxS) (PFHpS) (L-PFOS) (br-PFOS) (total PFOS) (PFNS) (PFDS)  (PFUnDS) (PFDoDS)  (PFTrDS)


3 2201-PL


14 2201-PL


18 2201-PL R-PFDA X R-PFBA X R-PFOS R-PFOS X X X


18A 2201-PL


22 2201-PL


26 2201-PL MPFHxS MPFHxS MPFHxS MPFHxS 13C2-PFOS 13C2-PFOS 13C2-PFOS 13C2-PFOS


26A 2201-PL


29 2201-PL RS-MPFOS RS-MPFOS RS-MPFOS RS-MPFOS RS-MPFOS RS-MPFOS RS-MPFOS


30 2201-PL 13C8-PFOS 13C8-PFOS 13C8-PFOS


36 2201-PL 57.15 64.45 64.45 64.45 39.35 39.35 39.35 39.35 39.35 39.35 39.35 39.35


38 2201-PL


45 2201-PL 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS 13C8 PFOS


51 2201-PL RS-[18O]PFHxS RS-[18O]PFHxS RS-[18O]PFHxS RS-[18O]PFHxS RS-[18O]PFHxS RS-[18O]PFHxS RS-[18O]PFHxS


53 2201-PL


57 2201-PL MPFOS injection MPFOS injection MPFOS injection MPFOS injection MPFOS injection MPFOS injection MPFOS injection MPFOS injection MPFOS injection


58 2201-PL PFOS PFOS PFOS PFOS PFOS PFOS PFOS PFOS PFOS


67 2201-PL 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA


68 2201-PL


69 2201-PL


76 2201-PL


79 2201-PL 1,2,3,4-13C4-PFOS 1,2,3,4-13C4-PFOS 1,2,3,4-13C4-PFOS 1,2,3,4-13C4-PFOS 1,2,3,4-13C4-PFOS 1,2,3,4-13C4-PFOS 1,2,3,4-13C4-PFOS 1,2,3,4-13C4-PFOS 1,2,3,4-13C4-PFOS


82 2201-PL
Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


Sodium perfluoro-


[13C8]octanesulfonate


84B 2201-PL 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA 13C4-PFOA


85 2201-PL


87 2201-PL


88 2201-PL


90 2201-PL 18O2-PFHxS 13C4-PFOS


92 2201-PL no  no no no no   no


94 2201-PL
sodium perfluoro-1-[2,3,4-


13C3] butanesulfonate


sodium perfluoro-1-[1,2,3-


13C3] butanesulfonate


sodium perfluoro-1-[1,2,3-


13C3]hexanesulfonate


sodium perfluoro-1-[1,2,3-


13C3]hexanesulfonate


sodium perfluoro-1-


[13C8]octanesulfonate


sodium perfluoro-1-


[13C8]octanesulfonate


sodium perfluoro-1-


[13C8]octanesulfonate


sodium perfluoro-1-


[13C8]octanesulfonate


sodium perfluoro-1-


[13C8]octanesulfonate


sodium perfluoro-1-


[13C8]octanesulfonate


sodium perfluoro-1-


[13C8]octanesulfonate


100 2201-PL


105 2201-PL


106 2201-PL


119 2201-PL 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA 13C5-PFNA - 13C5-PFNA -


121 2201-PL 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS 13C4-PFOS


123 2201-PL


124 2201-PL


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Perfluoro-n-[3,4,5-13C3]pentanoic 


acid (m2PFPeA)


Perfluoro-n-[3,4,5-13C3]pentanoic 


acid (m2PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Perfluoro-n-[3,4,5-


13C3]pentanoic acid 


(m2PFPeA)


Sum of branched PFOS


acids


Perfluorobutanesulfonic


acid


Perfluoropentanesulfonic


acid


Perfluorohexanesulfonic


acid


Perfluoroheptanesulfonic


acid


Linear Perfluorooctanesulfonic


acid


Perfluorotridecane- 


sulfonic acid


Total-Perfluorooctanesulfonic


acids


Perfluorononanesulfonic 


acid 
Perfluorodecanesulfonic acid 


Perfluoroundecane- 


sulfonic acid


Perfluorododecane- 


sulfonic acid 
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylsulfonic acids (PFSAs) - Comments


LC Sample


(PFBS) (PFPeS) (PFHxS) (PFHpS) (L-PFOS) (br-PFOS) (total PFOS) (PFNS) (PFDS)  (PFUnDS) (PFDoDS)  (PFTrDS)


3 2201-PL L-PFOS used for quantification L-PFOS used for quantification L-PFOS used for quantification


14 2201-PL not included in method not determined


18 2201-PL L-PFOS used for quantification
PFUnDS not included in 


method


PFTrDS not included in 


method


18A 2201-PL


22 2201-PL


26 2201-PL
Method under 


development
Method under development


Method under 


development
Method under development Method under development Method under development Method under development Method under development


26A 2201-PL


29 2201-PL Not validated Not validated


<LOQ (Value obtained = 


0.34ug/kg - currently 


revalidating to revise LOQ 


downwards)


<LOQ
Ion ratio failed due to interference in 


transisition 2 peak


For Br-PFOS a technical mixture 


was used for quantification 
Not validated Not validated Not validated Not validated Not validated


30 2201-PL L-PFOS used to quantify br-PFOS


36 2201-PL


38 2201-PL technical mixture as std as a sum of linear and br not measured not measured not measured


45 2201-PL L-PFOS L-PFOS


51 2201-PL


53 2201-PL


57 2201-PL


58 2201-PL


67 2201-PL


68 2201-PL


69 2201-PL Not accreditated Not analyzed Not accreditated Not analyzed L-PFOS used for quantification Not analyzed Not accreditated Not analyzed Not analyzed Not analyzed


76 2201-PL


79 2201-PL


82 2201-PL


84B 2201-PL


85 2201-PL Value below LOQ


87 2201-PL detected above LOD not detected not detected not detected not detected not detected not detected


88 2201-PL L-PFOS not analysed not analysed


90 2201-PL


92 2201-PL > calibration range quantified with l-PFOS


94 2201-PL


100 2201-PL


105 2201-PL


106 2201-PL
calculated by subtracting L-PFOS 


content from total PFOS


119 2201-PL >LOD not analysed not analysed


121 2201-PL


123 2201-PL


124 2201-PL


Perfluorotridecane- sulfonic 


acid


Perfluorobutanesulfonic


acid


Perfluoropentanesulfonic


acid


Perfluorohexanesulfonic


acid


Perfluoroheptanesulfonic


acid


Linear Perfluorooctanesulfonic


acid


Sum of branched PFOS


acids


Total-Perfluorooctanesulfonic


acids
Perfluorononanesulfonic acid 


Perfluorodecanesulfonic 


acid 


Perfluoroundecane- 


sulfonic acid


Perfluorododecane- 


sulfonic acid 
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Sum of PFOS, PFOA, PFNA, PFHxS - Comments


LC Sample


(ub) (lb) (ub) (lb)


3 2201-PL


14 2201-PL


18 2201-PL sum of rounded primary results sum of rounded primary results sum of rounded primary results sum of rounded primary results


18A 2201-PL


22 2201-PL


26 2201-PL Method under development Method under development Method under development Method under development


26A 2201-PL


29 2201-PL Not validated Not validated Not validated Not validated


30 2201-PL


36 2201-PL


38 2201-PL


45 2201-PL


51 2201-PL


53 2201-PL


57 2201-PL


58 2201-PL


67 2201-PL


68 2201-PL


69 2201-PL K=2


76 2201-PL


79 2201-PL


82 2201-PL


84B 2201-PL


85 2201-PL


87 2201-PL


88 2201-PL


90 2201-PL


92 2201-PL


94 2201-PL


100 2201-PL


105 2201-PL


106 2201-PL


119 2201-PL


121 2201-PL


123 2201-PL all analytes > LOQ all analytes > LOQ all analytes > LOQ all analytes > LOQ


124 2201-PL


Sum of total-PFOS, PFOA, PFNA, PFHxSSum of L-PFOS, PFOA, PFNA, PFHxS Sum of L-PFOS, PFOA, PFNA, PFHxS Sum of total-PFOS, PFOA, PFNA, PFHxS
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluorooctanesulfonamide (FOSA) - Intern and recovery standards and comments


LC Sample


Internal standard Recovery standard Comments


3 2201-PL


14 2201-PL


18 2201-PL FOSA not included in method


18A 2201-PL


22 2201-PL


26 2201-PL


26A 2201-PL


29 2201-PL Not validated


30 2201-PL


36 2201-PL 13C8-PFOSA 37.90


38 2201-PL FOSA-13C8


45 2201-PL


51 2201-PL


53 2201-PL


57 2201-PL


58 2201-PL


67 2201-PL


68 2201-PL


69 2201-PL MPFOSA Not accreditated


76 2201-PL 13C8-FOSA


79 2201-PL


82 2201-PL


84B 2201-PL


85 2201-PL


87 2201-PL 13C8-FOSA not detected


88 2201-PL MFOSA


90 2201-PL


92 2201-PL MPFDA no


94 2201-PL


100 2201-PL


105 2201-PL FOSA-C13


106 2201-PL


119 2201-PL not analysed


121 2201-PL 13C8PFOSA 13C4-PFOS


123 2201-PL


124 2201-PL
Perfluoro-[1,2,3,4-13C4]octanesulfonic acid (mPFOS) Perfluoro-n-[3,4,5-13C3]pentanoic acid (m3PFPeA)


Perfluorooctane sulphonamide (FOSA)
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EU-RL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylcarboxylic acids (PFCAs), Perfluoroalkylsulfonic acids (PFSAs) and Perfluorooctanesulfonamide (FOSA) - Pre-treatment and extraction


LC Sample


3 2201-PL Adding ISTD to 1g sample Adding 10 mL of water and 10 mL of acetonitril
Shaking for 5 min and ultrasonic for 15 min 


afterwards
14 2201-PL alkaline digestion extraction with methanol UAE, room T centrifugation acidification, dilution with water


18 2201-PL
# 2 g of sample was extracted by shaking (20 


min) and ultrasonication (20 min) using 13 mL 1 % 
NH3 in ACN


# centrifugation # evaporation to 1 mL using nitrogen (50 °C) # addition of 9 mL 25mM NH4Ac buffer (pH = 6) # centrifugation and transfer to SPE cartridge


18A 2201-PL
# 2 g of sample was extracted by shaking (20 


min) and ultrasonication (20 min) using 13 mL 1 % 
NH3 in ACN


# centrifugation # evaporation to 1 mL using nitrogen (50 °C) # addition of 9 mL 25mM NH4Ac buffer (pH = 6) # centrifugation and transfer to SPE cartridge


22 2201-PL Addition of 10 ml 1%Nh4OH in ACN
Shaking (10 min), ultrasound (20 min), shaking 


(10 min)
Centrifugation (4000 RPM, 5 min) Decanting of supernatant in 15 ml centrifuge tube


Addition of ethylene glycol - evaporation to 1 ml 
(60°C)


Addition of 9 ml water


26 2201-PL
The wet sample was extracted using 0.02 M 


sodium hydroxide in methanol
A portion of the extract was diluted in water and 


pH adjusted to acidic conditions
26A 2201-PL Liquid/liquid extraction


29 2201-PL
Sample is fortified with isotopically labelled 


analogues of the method analytes, which function 
as isotope dilution standards.


The sample undergoes an alkali digestion followed 
by extraction with acetonitrile


30 2201-PL
Extraction with 200mM sodiumhydroxide and 


MeOH
Addition of formic acid Vortex, head-over-head, centrifugation Dilution with MQ


36 2201-PL
Sample was homogenised through thorough 


blending
five 1 gram portions of sample were weighed and 


internal standard and 10 mL methanol added 
The samples were then shaken and centrifuged


The samples were then combined with water (2:3 
water:methanol)


38 2201-PL
freeze dried sample was extracted with 


acetonitrile
45 2201-PL Extraction with MeOH/KOH
51 2201-PL the sample is extracted in acid acetonitrile 
53 2201-PL 2,00 g sample extraktion 3x with methanol (25 ml) dry to 3 ml with N2 + 15 ml H2O
57 2201-PL Liquid extraction with acetone


58 2201-PL
Addition of 10 mL water and 10 mL acetonitrile. 


Sample was shaken for 15 min. 
QuEChERS extraction packet was added to the 


extract and shaken again.
67 2201-PL Quechers-Extraction


68 2201-PL Quechers: addition of 10 ml of water prior to extraction extraction with 10 ml of Acetonitrile


Addition of Quechers extraction salt 
(composizione: 4g MgSO4, 1g


NaCl, 1g Sodium Citrate, 0,5 g Na-Citrate 
Sesquihydrate


69 2201-PL Extraction with methanol overnight
Evaporation, addition of KOH, saponification 


overnight
76 2201-PL Quechers


79 2201-PL
5 g sample (wet weigt) in polypropylen tubes - 


addition of internal standard (50 µl á 100 ng/ml)


addition of 10 ml ACN - extraction 5 min shaker 
and 5 min ultrasonic - addition of 1 ml NaOH (1M) - 


extraction 15 min shaker and 15 min ultrasonic


phase separation with 0,5 g NaCl - extraction 5 
min shaker and 5 min ultrasonic - centrifugation - 


organic phase in new polyproylen tube


addition of 10 ml ACN to sample - extraction 15 
min shaker and 15 min ultrasonic -centrifugation


combine organic phase from second extraction 
with organic phase from first extraction in 


polyproylen tube


addition of 10 µl formic acid (98%) to raw extrakt 
(pH ca. 5-6)


82 2201-PL
Samples were homogenized and freeze dried over 


48 hour.
Extraction was done using 10 ml of 


methanol/potassium hydroxide for 17 hours.
84B 2201-PL Quechers-Extraction
85 2201-PL ultrasonic extraction using aconitrile


87 2201-PL 1 g of sample + HCOOH + water + acetonitrile shaking addition of NaCl and MgSO4 shaking and centrifugation
removing of aliquot of organic layer for further 


purification
88 2201-PL 10 ml acetonitrile
90 2201-PL Ultra sonic extraction with CAN


92 2201-PL Weigh 2 g sample in 50 mL tube Spike with standard and IS
Add 5 mL ACN and extract 3 min on genogrinder, 


1500 rpm, ultrasonicate 15 min (ultrasonication 
bath)


Centrifuge 10 min (3500 rpm), transfer 
supernatant to 15 mL tube 


Repeat extraction step - Freeze at -20 C Defrost to 5 C, and centrifuge 5 min. at 3500 rpm


94 2201-PL
1) 2 g of sample placed in PP tubes spiked with 


10 ul of mix RS (methanol) at 100 ng/ml


2) Extraction with 10 ml of NaOH 10 mM in 
methanol. 5 min in USAE and 2 h in orbital 


digestor
3) Centrifugation at 4000 rpm for 10 min


4) Supernatant colection and evaporation till 1 ml 
under N2 stream


5) Reconstitution in 50 ml of mliQ water


100 2201-PL
Ultrasound assisted extraction with 1 mL of 0.2 M 


NaOH and 10 mL of acetonitrile.
After extraction sample was centrifuged and aliq. 
was dilluted to ~200 mL with Milli-Q grade water 


and neutrilized with formic acid.


105 2201-PL no pre-treatment extraction with 10ml water


106 2201-PL Pre-treatment: sample was shook
Extraction method: extraction according to a 
modified version of the QuEChERs method


addition of ACN and Citrat-Extraction-Tube (CET) 
for QuEChERs


sample measured in ACN-MeOH-H2O mix


119 2201-PL
solid.liquid extraction with 20 mL 0,1 % NH3 in 


acetonitrile 
121 2201-PL EXTRACTION WITH ACETONITRILE


123 2201-PL
Samples are weighted into a pp tube and 


ectracted with methanol.
After the addition of the internal standrad, the 
samples are dispersed with an ultra turrax.


124 2201-PL
Samples are extrakted using alkaline hydrolysis, 
followed by solid-phase extraction using a weak 


anion 


exchange cartridge. Extract is evaporated to 
dryness and solved in defined volume of solvent.


Pre-treatment and extraction
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EU-RL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylcarboxylic acids (PFCAs), Perfluoroalkylsulfonic acids (PFSAs) and Perfluorooctanesulfonamide (FOSA) - Clean-up


LC Sample


3 2201-PL
After ultrasonication adding "CET"- Saltkit 1 and 


shaking for 1 min by hand
centrifuge for 10 min with 4000 rpm


take 4 mL aliquote of organic supernatant, add 5 
µL of glycerol and dry extract to dryness


after that fill up to 400 µL with acetonitril/water-
mixture (10/90, v/v), shake to redissolve and 


centrifuge
put sample through syringe filter 


14 2201-PL WAX SPE
elution with methanol and 0.1% NH4OH in 


methanol


18 2201-PL # SPE (Strata X-AW) # ENVI-Carb 250 mg, 3 mL # elution using 4 x 1 mL 3% ammonia in methanol
# evaporation to dryness under nitrogen stream 


(50 °C)
# addition of recovery standard and MeOH/ 1% 


formic acid; final volume of 500 µL
# freeze over night and syringe filtration 


18A 2201-PL # SPE (Strata X-AW) # ENVI-Carb 250 mg, 3 mL # elution using 4 x 1 mL 3% ammonia in methanol
# evaporation to dryness under nitrogen stream 


(50 °C)
# addition of recovery standard and MeOH/ 1% 


formic acid; final volume of 500 µL
# freeze over night and syringe filtration 


22 2201-PL vacuum SPE
Oasis WAX cartridge 150 mg 30 um for PFAS 


Analysis
Addition of ethylene glycol - evaporation to 


dryness (60°C)
Dissolved in 1% FAc in MeOH Centrifugation (4000 RPM, 5 min) Transfer to vial


26 2201-PL WAX solid phase extraction cartridges
26A 2201-PL SPE WAX anion exchange


29 2201-PL
The supernatant is then cleaned up by solid phase 


extracction columns (SPE)
The resulting aliquot is evaporated & reconstituted


Additional isotopically labeled standards (recovery 
standards) are added


30 2201-PL
SPE (Strata-X-AW, 200mg/6ml, 33um, 


Phenomenex)
Condition with MeOH and 0.04M HCl in MQ


Washing with 25mM sodium acetate buffer and 
0.04M HCl in MeOH


Elution with 2% NH4OH in ACN


36 2201-PL No Clean-up was performed
38 2201-PL SPE with graphitized non-porous carbon tube
45 2201-PL SPE Oasis WAX SPE Envi Carb
51 2201-PL purification takes place by means of coal
53 2201-PL SPE Strata x AW (Phenomenex)


57 2201-PL Mix supernatant with water and pH adaptation at 3
Purification on SPE Strata-X-AW 33µm polymeric 


weak anion 200mg 
Evaporation to 1 ml Purification on SPE SupelClean Envicarb/PSA


Evaporation 0,1 ml, recovery standards addition 
and MeOH addition up to 0,5 ml


Injection in PP vial


58 2201-PL
The extract was dissolved in 0.25 mL of 1 % 


acetic acid in methanol.


SPE cartridge (Strata-X-AW/Strata XL) was 
washed with 40 mL of 1 % NH4OH in methanol 


and conditioned
with 6 mL of methanol and 6 mL of water.


After loading the sample, cartridge was washed 
with 2 mL of 10 mM ammonium acetate, and 


compounds
eluted with 10 mL 1 % NH4OH in methanol.


67 2201-PL SPE Cleanup


68 2201-PL


6 ml of the extract is transferred in a tube 
containing dSPE  (25 mg di PSA (primary 


Secondary Amine) 25mg di C18E (octasecylsilane
end-capped) 150 mg di MgSO4)


3,5 ml of extract was evaporated to dryness and 
dissolved in 0.35 ml of 10 mM of ammonium 


acetate in 80%
MeOH and 20% ACN


69 2201-PL SPE-WAX (for PFAS analysis) Evaporation (partly)
76 2201-PL Quechers


79 2201-PL
freeze out raw extrakt (-20°C, > 2h) - 


centrifugation
d-SPE with 900 mg MgSO4 and 250 mg ENVI-


Carb (graphitized carbon black)
evaporate extract to 0.3 ml (Buchi Syncore Plus 


Analyst)
tranfer evaportated extract to centrifugation-tube 


(eppendorf-tube)
addition of recovery standard (50µl á 100 ng/ml)


fill up extract with acid MeOH (0,3% formic acid) to 
1 ml (volume is also used for rinsing the 


evaporation tubes)


82 2201-PL
Solid phase extractions (SPE) cartridge Oasis 
WAX (150 mg, 6 ml) (Waters Corp., USA) and 


ENVI Carb Solid Phase (500 mg, 6 mL) (Supelco, 
USA) were used. 


84B 2201-PL SPE Cleanup
85 2201-PL degreasing using n-hexane dispersive SPE using activated carbon
87 2201-PL Z-Sep, C18, EnviCarb, PSA and MgSO4 shaking and cetrifugation removing of aliquot for evaporation reconsitution in MeOH microfiltation before UHPLC-MS/MS
88 2201-PL d-SPE C18 and ENVI-carb
90 2201-PL Dispersive SPE 


92 2201-PL
Weigh a) 2 g MgSO4 + 0.5 g NaCl   and b) 0.1 g 


C18 and 0.1 g ENVIcarb in 50 mL tube
Transfer supernatant  extract to the tube Shake 2 min.


Centrifuge 20 min, 400 rpm 5 C and transfer 
organic phase to 15 mL tube


Evaporate to 0.4 mL; add MeOH and evaporate to 
0.5 mL


94 2201-PL 1) Extraction by SPE with Oasis WAX 6cc 2) Elution with 2x 2.5 ml of methanol 0.1% NH4OH 3) Evaporation under N2 stream
4) Reconstitution with 0.1 ml of water:methanol 


(9:1)


100 2201-PL
Cleanup with Strata-X-AW columns. Wash: 2% 


formic acid 1mL, Methanol 2 mL. 
Elution with 1% NH4OH solution in methanol. 


Evaporation under N2 in water bath (40 degrees) 
and reconstitution in 100 uL MeOH


105 2201-PL +10ml ACN quechers dSPE
106 2201-PL


119 2201-PL
automated solid-phase extraction with two different 


SPE cartidges (1. ENVI-Carb and 2. STRATA-X 
AW)


ENVI-Carb as a not retaining SPE, Strata-X-AW 
as retaining SPE 


121 2201-PL
SPE CLEAN-UP WITH STRATA X-AW 200 mg - 


dSPE-Envicarb 80mg


123 2201-PL
Solid phase extraction usig a Macherey & Nagel 


HR-XAW column (60mg). The cartridge is 
prepared with 2ml of


methanol (+0,1% formic acid), methanol and water 
each. Samples are mixed with water (+0,1% 


formic acid)


in the ratio 1:1, before being loaded onto the 
cartridge. Afterwards they are washed with 2 ml 


water, 2 ml of


a mixture of acetone:actonietrile and formic acid ( 
1:1 + 1% formic acid) and methanol. The samples 


are eluted


a macherey & nagel Carbon A cartridge (6ml. 
500mg), preconditioned with 2ml methanol). The 


sampes are directly eluted thru the Carbon A 
cartridge. 


They are then concentrated to dryness and 
reconstituted in a basic mixture of  methanol and 


water (40:60 +0.02% NH3).


124 2201-PL
Solid-Phase Extraction using weak anion 


exchange cartridge


Clean-up
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EU-RL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylcarboxylic acids (PFCAs), Perfluoroalkylsulfonic acids (PFSAs) and Perfluorooctanesulfonamide (FOSA) - Chromatographic separation and detection


LC Sample


3 2201-PL separation and detection via Agieltent 1290 LC and 6495 Triple Quad
Solvent A: 2 mM ammonium acetate with 5% acetonitrile (in water) - 


Solvent B: acetonitrile/methanol (60/40, v/v)
Flow: 0,25 mL - separation column: water C18, XBridge 150 X 2.1 mm, 


3.5 µm 


Waters C18, XBridge, 50 x 2.1 mm, 3.5 µm - 0 min: 70% A, 9 min: 
25% A, 12 min: 5% A, 15 min: 2 % A, 19,5 min: 2% A, 20,5 min: 90% 


A, 24 min: 90% A


 before injection of the sample an injector programm ist used to 
clean/flush the autosampler needle


14 2201-PL Luna OmegaPolar 100x2.1mm 3um A 10mM NH4CH3COO, B 10mM NH4CH3COO in methanol flow 0.3 ml/min


18 2201-PL
Agilent InfinityLab Poroshell 120 2.7 µm column, EC-C18, 2,1 x 150 


mm
Delay column: Agilent InfinityLab Poroshell 120 EC-C18, 3,0 x 50 mm, 


2,7 µm LC-Säule
mobile phase A: 2 mmol/L ammonium acetate + 0,1 % acetic acid - 


mobile phase B: methanol/acetonitrile 60:40 v %


Flow: 0,25 mL/min - 0-0,5 min: 20% B; 0,5-2 min to 55% B, 2-10 min to 
80% B, 10-13 min to 98% B hold until 17,5 min, 17,5-18,5 min to 20% 


B
Injectionvolumn: 10 µL - MS/MS: 6495 B; resolution: unit to unit


18A 2201-PL Restek Raptor Polar X, 2,7 µm, 50 x 2,1 mm guard column: Restek Raptor Polar X, 2,7 µm, 5 x 2,1 mm 
mobile phase A: 10 mmol/l ammonium formiate with 0,05 % formic acid 
- mobile phase B: methanol / acetonitrile 40:60 v % with 0,05 % formic 


acid 


flow: 0,40 mL / min -  0-4,5 min: 95 % B; 4,5-6 min to 65 % B; 6-7 min 
to 95 % B -


 injection volume: 5 µL - MS/MS: 6495 B, resolution: unit to unit - oven 
temperature: 40 °C - 'Delay Colum: Agilent InfinityLab Poroshell 120 


EC-C18, 3,0 x 50 mm, 2,7 µm LC-Säule


22 2201-PL HPLC - MS/MS system column : Atlantis T3, 30x2.1 mm, 3 um delay column: HALO 160 A, PFAS Delay, 50x3.0 mm, 2.7 um
MP A: 2 mM NH4Ac in MeOH, MP B: 2 mM NH4Ac in water - gradient 


elution in 11 min
 Detection Scan type: MRM (ESI - ) 2 transitions for every analyte and 


IS


26 2201-PL C18 (HSS T3 2.1x10mm) MPA = 0.2 mM ammonium acetate MPB = methanol LC-MS/MS (Xevo TQS) ESI negative
Isotope dilution using solvent standards was used for quantify the 


sample
26A 2201-PL LC-MS/MS with fluorous column


29 2201-PL
The detection/confirmation is done by LCMSMS in MRM detection 


mode
The concentration of each analyte is calculated using the isotope 


dilution technique
The percent recoveries of the isotope dilution analogues are calculated 


using the integrated peak areas of the recovery standards
Quantitation is performed using a solvent curve & a stored calibration 


may be used


30 2201-PL LC-MS/MS
Column: Acquity UPLC BEH C18 (50mm*2.1mm i.d., 1.7 um) + 
Symmetry C18 (50mm x 2.1mm i.d., 1.7um) as isolator-column


Mobile phase A: 2mM ammonium acetate in MQ Mobile phase B: ACN


36 2201-PL
The samples were analysed on a Xevo-TQ-XS UPLC-MSMS device 


using a Waters BeH C18 column 
using a gradient elution of Eluent A: 2mM ammonium acetate in water: 


acetonitrile (95:5) and  
Eluent B: 2mM ammonium acetate in methanol The method of detection utilised was ES- MSMS mode


38 2201-PL
LC-MS/MS separation using C18 column and triple-quadrupole as an 


MS detector
45 2201-PL LC-(ESI-)-MS/MS Hypersil Gold (100 x 2,1 mm) 1,9 µm


51 2201-PL the separation takes place by means of a C18 column
and the detection occurs by means of high resolution mass 


spectrometry
53 2201-PL LC/MSMS LC: Agilent Infinity 1260 MSMS: Agilent 6495 C


57 2201-PL Injection on Orbitrap, ESI- Mobile phase A : Water - acetate ammonium 20 mM/Methanol 96/4 v/v
Mobile phase B : Methanol/ Water - acetate ammonium 20 mM 96/4 


v/v
Run time : 13 minutes Column : Acquity UPLC BEH C18 1,7 µm


58 2201-PL
Chromatographic column: Acquity UPLC BEH Shield RP18 COLUMN 


(1,7 um 2,1x 100 mm)
Mobile phase: (A) Water 10 mM of ammonium acetate                      (B) Methanol:Acetonitrile (1:1) LC-Q-ORBITRAP (ESI-)


67 2201-PL Measurement: HPLC Injection method: standard Injection volume (µl): 5 Stationary phase: C18-Phase Detector: MS/MS  Scan mode: MRM
68 2201-PL
69 2201-PL Detection LC-MS/MS, neg. Mode, MRM.
76 2201-PL UPLC-MS/MS Gradient BEH C18


79 2201-PL LC-M/MS (Agilent) with C18-Column (Zorbax) detection analytes and internal standards with dMRM calibration in solevent (MeOH)
quantification about response ratios of analytes/internal standards 


calculation recovery about response ratio of internal 
standards/recovery standards (calibration =100%)  


In future: :LC-MS/MS ist equpied with online-SPE (Gerstel) - 
enrichment of sample on WAX-cartriges is posible.method with online-
SPE actually not validated implementation of analysis with Raptor polar 


X (verfication for PFBA/PFPeA in progress)


82 2201-PL
Mobile phases:20 mM ammonium acetate aqueous solution and 


methanol
Flow rate was 0.6 mL/min, and the injection volume of 10 μL. Gemini C18 chromatographic column (3 μm, 50 x 2,0 mm) were used.


Detection:LC-MS/MS using a Sciex 7500 system operated in the 
negative electrospray ionization


84B 2201-PL Measurement: HPLC Injection method: standard Injection volume (µl): 5 Stationary phase: C18-Phase Detector: MS/MS  Scan mode: MRM
85 2201-PL seperation on reversed phase C18


87 2201-PL UHPLC-MS/MS analysis
5 ul injection, (A) 5 mM ammonium acetate in water:MeCN (80:20, v/v) 


and (B) MeOH:MeCM (80:20 v/v)
BEH C18 (100 × 2,1 mm; 1,7 µm); gradient elution


tandem mass spectrometry (triple quad, MRM mode), electrospray 
ionization in negative mode


88 2201-PL LC-MS/MS reversed phase chromatography


90 2201-PL
UPLC-MS/MS (Waters  system) Xevo TQ-XS/ACQUITY i-Class fitted 


with PFC kit


92 2201-PL
LC-MS/MS Waters ACQUITY UPLC CSH C18 (130 Å, 1.7 µm, 100 x 


2.1 mm) column;   
Injection volume 5 µL, column oven temp.50°C, autosampler 


temp.10°C.
Eluent A: 2 mM ammonium acetate in Milli-Q water/methanol gradient


94 2201-PL Column: Hypersil GOLD PFP 50 x 3 (3 um) Mobile phases: water 20mM NH4Ac / methanol 20 mM NH4Ac Injection volume: 5 ul Gradient conditions during 13 min
Ionisation: ESI negative; Analyser: Qexactive; full scan (100 - 1000 Da) 


at 70,000 FWHM: Data dependant scan of the most intense ions


100 2201-PL Kinetex 1.7u C18 (50x3 mm) Instrument: Q-Exactive-Orbitrap-MS Phases: 10 mM NH4FA in H2O/ACN (9:1) and MeOH/ACN (1:1) Injection volume: 5 uL Mode: PRM at 17500 FWHM resolution


105 2201-PL Acquity premier BEH Shield RP18 1.7µm Vanguard fit 2.1 x 100mm LCMSMS : Xevo TQ-XS with ESI probe , negative ionisation mode


106 2201-PL LC-MS/MS, reversed phase, column: Gemini, MRM measurement, mobile phase 1: 95 % water + 5% ACN + 2mM ammonium acetate mobile phase 2: 40 % MeOH + 60 % ACN


119 2201-PL LC-MS/MS Analytical column: Acquity UPLC BEH C18, 150 x 3.0 mm, 2.7 µm Trap column: InfinityLab PFC Delay Column 4.6 x 30 mm 
HPLC gradient (Mobile phase A 2 mM ammonium acetate in water, 5 


% acetonitrile, mobile phase B: acetonitrile/ methanol 60/40 v/v)
Detection Triple quadrupole (ESI negative) - dynamic multiple reaction 


monitoring


121 2201-PL
CHROMATOGRAPHIC COLUMN: Phenomenex luna omega PS, 


C18,1.6 um  (100 x 2.1 mm)
INJECTION MODE: PARTIAL LOOOP INJECTION VOLUME: 20 microL MOBILE PHASE: A) ACN; B) AMMONIUM ACETATE 2mM in H2O


FLOW: gradient from 0.1- 0.20 mL/min - DETECTION: LC-MS/MS - 
SOURCE: ESI


123 2201-PL For chromatographic separation, an Agilent 1290 Inifnity II system 
equipped with a ZORBAX Eclipse Plus C18 2.1 x 50 mm 1.8 Micron 


column 
and a ZORBAX Eclipse Plus C18 2.1 x 5 mm 1.8 Micron Guard 


column, tempered to 50°C in a column
oven was used. The injection volume was 20 ul. For the mobile phase, 


containing 20 mM ammonium acetate (B) were used at a flow rate of 
0,5 ml/min. H2O containing 20 mM ammonium acetate and 2% 


acetonitril (A) and methanol 


124 2201-PL
LC-MS/MS usind Acquity UPLC BEH C18 Column and the Infinity Lab 
PFC delay Column. 


For the detection via MS/MS a dynamic MRM is used in negative 
ionisation mode.


Chromatographic separation and detection
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EU-RL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylcarboxylic acids (PFCAs), Perfluoroalkylsulfonic acids (PFSAs) and Perfluorooctanesulfonamide (FOSA) - LOQ determination, measurement uncertainty calculation and additional information


Limit of quantification (LOQ) Measurement Uncertainty (MU)  Additional


LC Sample approach Information


3 2201-PL


14 2201-PL


18 2201-PL estimated from fortified QC samples; S/N = 10 of qualifier ion U = k * u` (k = 2; u`= relative standard deviation % ) For PFOS quantification samples were diluted 1:1 


18A 2201-PL U = k * u` (k = 2; u`= relative standard deviation % )


22 2201-PL


In case of interference by TDCA (eggs, liver) in 1. transition of PFOS - using 


verification method with different pre-treatment, extraction and clean-up, but also 


with higher LOQs


26 2201-PL
The lowest concentration which could be measured (within +/-20% deviation and 


equal to greater than S:N 3)
Not calculated as the method is still under development and not validated FOSA is not retained using WAX columns and not included in this analytical suite


26A 2201-PL (10x concentration of lowest standard)/Signal to noise of lowest standard (Absolute Uncertainty / Measured Value) x 100


29 2201-PL


LOQ by blanks: 6 x blank samples in 6 separate batches - LOQ by low level spike: 5 x 


spiked fish samples at two levels - LOQ was determined two ways & whichever gave 


the higher value for each analyte was used


Measurement uncertanity has been estimated according to the following 


approach.


30 2201-PL


36 2201-PL


38 2201-PL


45 2201-PL


51 2201-PL 0,05 µg/Kg


53 2201-PL


57 2201-PL The LOQs corespond to the lowest validated level (validation ongoing) U= k*u=((2x CVrw) + biais)


58 2201-PL


The LOQ was estimated as the lowest concentration of the sample fortified with 


acceptable precision and trueness, by applying the complete analytical method and 


identification criteria


The expanded measurement uncertainties were obtained using a top-down 


approach as reported in the “Guidance document on measurement 


uncertainty for laboratories performing PCDD/F and PCB analysis using 


isotope dilution mass spectrometry – 2017”.


67 2201-PL


68 2201-PL
 LOQ:  the lowest concentration of the analytes  that has been validated with 


acceptable accuracy (recovery 70-120%; repeatabilitu < 20%)
According to Horwitz-Thompson


69 2201-PL


76 2201-PL


79 2201-PL LOQ is lowest validated level 30 % (PFAS guidance document)


82 2201-PL LOD and LOQ were estimated based on analysis of 10 blank  spiked samples
MU were estimated based on precision and Truenes from fortyfication 


experiment


84B 2201-PL


85 2201-PL detection in multiple reaction monitoring mode (ESI neg)


87 2201-PL
as lowest calibration point where S/N > 10 (quantification transition) and S/N > 3 


(confirmation transition)


88 2201-PL lowest validated level According EURL Guidance Document PFAS


90 2201-PL lowest successfully validated level analysis of  reference materials


92 2201-PL


94 2201-PL Lowest calibration level in sample % of Relative standard deviation


100 2201-PL


105 2201-PL


106 2201-PL


119 2201-PL


121 2201-PL Spiked samples at the LOQ From validation data with a semplified bottom up approach


123 2201-PL


124 2201-PL


approach
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylcarboxylic acids (PFCAs) - Measurement Uncertainty [%]


LC Sample


(PFBA) (PFPeA) (PFHxA) (PFHpA) (PFOA) (PFNA) (PFDA) (PFUnDA) (PFDoDA) (PFTrDA) (PFTeDA)


3 2201-PL 50 50 50 50 50 50 50 50 50 50 50


14 2201-PL 20 20


18 2201-PL 19 6 5 6 5 6 2 5 22 7


18A 2201-PL 12 6


22 2201-PL


26 2201-PL


26A 2201-PL 4 10


29 2201-PL 35 35 35 35 35 35 35 35 35 35 35


30 2201-PL


36 2201-PL 21 16 19 19 18 15 15 17 13 22 16


38 2201-PL


45 2201-PL


51 2201-PL 30 30 30 30 30 30 30 30


53 2201-PL 20 20 20 20 20 20 20 20 20 30 30


57 2201-PL 25 35 25 40 25 25


58 2201-PL 32 34 26 32 23 32 33 33 34 21


67 2201-PL 30 30 30 30 30 30 30 30 30 30 30


68 2201-PL 44 44 44 44 44 44 44 44 44


69 2201-PL 13 14 13 40 19 70


76 2201-PL 37 37 37 37 37 37 37 37 37 37 37


79 2201-PL 30 30 30 30 30 30 30 30 30 30 30


82 2201-PL 8 10 11 9 14 14 15


84B 2201-PL 30 30 30 30 30 30 30 30 30 30 30


85 2201-PL 30 30 25 25 25 25 25


87 2201-PL 35 25 20 20 20 20 20 20 35


88 2201-PL 20 30 25 20 30 20 20 25 20 30 25


90 2201-PL


92 2201-PL 25 14 20 7 6 10 6 7 7 7


94 2201-PL 6 12 11 2


100 2201-PL


105 2201-PL 21 13 14 14 14 14 14 16 14 21 23


106 2201-PL 40 40 40 40 40 40 40 40 40 40 40


119 2201-PL 25 25 25 25 20 20 25 25 25 50 50


121 2201-PL 40 40 40 28 28 28 28 28 28 28 28


123 2201-PL 12 8 2 2 5 5 7 9


124 2201-PL 40 40 40 40 40 40 40 40 40 40 40


Perfluorooctanoic


acid


Perfluorononanoic


acid


Perfluorodecanoic


acid


Perfluoroun- decanoic 


acid


Perfluorodo- decanoic 


acid


Perfluorotri- decanoic 


acid


Perfluorotetra- 


decanoic acid


Perfluorobutanoic


acid


Perfluoropentanoic


acid


Perfluorohexanoic


acid


Perfluoroheptanoic


acid
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


LC Sample


(PFBA) (PFPeA) (PFHxA) (PFHpA) (PFOA) (PFNA) (PFDA) (PFUnDA) (PFDoDA) (PFTrDA) (PFTeDA)


3 2201-PL 10 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20


14 2201-PL


18 2201-PL 0.01


18A 2201-PL


22 2201-PL 0.20


26 2201-PL 10 0.50 0.50 0.50


26A 2201-PL


29 2201-PL 5.50 0.75 0.75 0.05 0.05 0.05 0.05 0.05 0.05


30 2201-PL 0.40 0.20 0.04 0.06 0.06 0.15 0.30 0.60 0.30 0.20


36 2201-PL 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50


38 2201-PL 13.00 0.63 1.30 0.31 0.13 0.31 0.13 0.31 0.31 0.63 0.13


45 2201-PL 1.37 1.37 0.28


51 2201-PL 0.05 0.05


53 2201-PL 0.06 0.04 0.05 0.06 0.01 0.01 0.05 0.03 0.03 0.07 0.06


57 2201-PL 0.10 0.20 0.10 0.20 0.10 0.30


58 2201-PL 0.10 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05


67 2201-PL 0.30 0.30 0.10 0.10 0.30 0.30 0.10 0.10 0.10 0.30 0.30


68 2201-PL 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05


69 2201-PL 0.30 0.60 0.60 0.30 0.60 0.30 0.30 0.60


76 2201-PL 0.30 0.10 0.10 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01


79 2201-PL 0.05 0.05 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02


82 2201-PL 0.03 0.05 0.06 0.04 0.05 0.05 0.04


84B 2201-PL 0.30 0.30 0.10 0.10 0.30 0.30 0.10 0.10 0.10 0.30 0.50


85 2201-PL 0.10 0.05 0.03 0.03 0.03 0.04 0.02 0.03 0.02


87 2201-PL 0.10 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06


88 2201-PL 0.05 0.01 0.01 0.01 0.05 0.01 0.01 0.05 0.05 0.10 0.05


90 2201-PL 0.10 0.10


92 2201-PL 0.15 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.04


94 2201-PL 0.35 0.39 0.38 0.40 0.05 0.03 0.35 0.30 0.42 0.42 2.61


100 2201-PL 0.03 0.03


105 2201-PL 0.20 0.20 0.20 0.20 0.15 0.15 0.20 0.20 0.20 0.20 0.20


106 2201-PL 0.60 0.30 0.30 0.30 0.30 0.30 0.30 0.60 0.60 0.60 1.00


119 2201-PL 0.10 0.15 0.05 0.05 0.02 0.02 0.02 0.05 0.05 0.10 0.10


121 2201-PL 0.20 0.01


123 2201-PL 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05


124 2201-PL 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01


Perfluorooctanoic


acid


Perfluorononanoic


acid


Perfluorodecanoic


acid


Perfluoroun- 


decanoic acid


Perfluorodo- 


decanoic acid


Perfluorotri- decanoic 


acid


Perfluorotetra- 


decanoic acid


Perfluorobutanoic


acid


Perfluoropentanoic


acid


Perfluorohexanoic


acid


Perfluoroheptanoic


acid


Pork Liver (2201-PL) 
Methods Perfluoroalkylcarboxylic acids (PFCAs) - Limit of quantification (LOQ) in µg/kg wet weight 


EURL-PT-POP_2201-PL Report Version 1.0 - PFASs Annex 8 - Page 3 of 7 







EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Perfluoroalkylsulfonic acids (PFSAs) - Measurement Uncertainty [%]


LC Sample


(PFBS) (PFPeS) (PFHxS) (PFHpS) (L-PFOS) (br-PFOS) (total PFOS) (PFNS) (PFDS)  (PFUnDS) (PFDoDS)  (PFTrDS)


3 2201-PL 50 50 50 50 50 50 50 50 50


14 2201-PL


18 2201-PL 5 22 11 24 5 4 6 13 12


18A 2201-PL


22 2201-PL


26 2201-PL


26A 2201-PL 28 2


29 2201-PL 35 35 35 35 35 35 35 35 35 35 35 35


30 2201-PL


36 2201-PL 24 17 20 18 26 26 26 26 35 33 18 31


38 2201-PL


45 2201-PL


51 2201-PL 30 30 30 30 30 30 30 30


53 2201-PL 20 20 20 20 20 20


57 2201-PL 25 25 25 25 25 25 35


58 2201-PL 32 26 29 28 32 31 31 28


67 2201-PL 30 30 30 30 30 30 30 30


68 2201-PL 44 44 44


69 2201-PL 14 14 14


76 2201-PL 37 37 37 37 37 37 37 37 37 37 37 37


79 2201-PL 30 30 30 30 30 30 30 30 30


82 2201-PL 12 24 14 16 13 13 18


84B 2201-PL 30 30 30 30 30 30 30 30


85 2201-PL 30 30 30 30 30 30


87 2201-PL 25 25 25 15 15


88 2201-PL 35 20 30 25 30 30 30 20 20


90 2201-PL


92 2201-PL 6 15 20 20


94 2201-PL 9 16 9 9


100 2201-PL


105 2201-PL 17 15 16 14 16 16 16 14 17 50 24 50


106 2201-PL 40 40 40 40 40 40 40 40 40 40 40


119 2201-PL 25 25 20 30 20 30 25 30 30 30


121 2201-PL 40 40 28 28 28 28 40 40 40


123 2201-PL 8 8 8 8 4 4 5 7 7


124 2201-PL 40 40 40 40 40 40 40 40 40 40 40 40


Perfluorotridecane- 


sulfonic acid


Perfluorobutane- 


sulfonic acid


Perfluoropentane- 


sulfonic acid


Perfluorohexane- 


sulfonic acid


Perfluoroheptane- 


sulfonic acid


Linear 


Perfluorooctane- 


sulfonic acid


Sum of branched 


Perfluorooctane- 


sulfonic acids


Total-


Perfluorooctane- 


sulfonic acids


Perfluorononane- 


sulfonic acid 


Perfluorodecane- 


sulfonic acid 


Perfluoroundecane- 


sulfonic acid


Perfluorododecane- 


sulfonic acid 
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


LC Sample


(PFBS) (PFPeS) (PFHxS) (PFHpS) (L-PFOS) (br-PFOS) (total PFOS) (PFNS) (PFDS)  (PFUnDS) (PFDoDS)  (PFTrDS)


3 2201-PL 0.20 0.20 0.20 0.2 0.20 0.20 0.20 0.20 0.20


14 2201-PL


18 2201-PL 0.03


18A 2201-PL


22 2201-PL 0.20


26 2201-PL 0.04 0.05 0.07 0.048 0.05


26A 2201-PL 0.06


29 2201-PL 0.50 0.75 0.03 0.10 0.03


30 2201-PL 0.10 0.04 0.04 0.06 0.06 0.06 0.10


36 2201-PL 0.50 0.50 0.50 0.5 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50


38 2201-PL 0.13 0.13 0.13 0.13 0.46 0.12 0.13 0.13


45 2201-PL 0.24 0.20 0.13 0.11 0.11 0.12


51 2201-PL 0.05 0.05


53 2201-PL 0.05 0.01 0.3 0.01 0.01 0.01


57 2201-PL 0.10 0.10 0.10 0.1 0.40 0.40 0.10 0.10


58 2201-PL 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05


67 2201-PL 0.10 0.10 0.10 0.1 0.10 0.10 0.10 0.10


68 2201-PL 0.05 0.05 0.05


69 2201-PL 0.30 0.30 0.30 0.30 0.30 0.30


76 2201-PL 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.10 0.10 0.10 0.10 0.10


79 2201-PL 0.05 0.05 0.02 0.02 0.02 0.02 0.02 0.02 0.02


82 2201-PL 0.00 0.02 0.02 0.01 0.03 0.03 0.03


84B 2201-PL 0.10 0.10 0.10 0.1 0.10 0.10 0.10 0.10


85 2201-PL 0.05 0.05 0.05 0.05 0.05 0.05 0.10


87 2201-PL 0.06 0.06 0.06 0.06 0.05 0.13 0.18 0.06 0.06 0.60 0.60 0.60


88 2201-PL 0.01 0.01 0.01 0.01 0.05 0.05 0.01 0.01 0.05


90 2201-PL 0.10 0.10


92 2201-PL 0.03 0.04 0.03 0.20 0.05


94 2201-PL 0.08 0.08 0.08 0.099 0.09 0.09


100 2201-PL 0.03 0.03 0.03 0.03


105 2201-PL 0.20 0.20 0.15 0.2 0.15 0.15 0.15 0.20 0.20 0.20 0.20 0.20


106 2201-PL 0.30 0.30 0.30 1 0.30 0.30 0.30 0.60 0.60 0.60


119 2201-PL 0.01 0.01 0.01 0.01 0.10 0.02 0.02 0.10


121 2201-PL 0.01 0.01 0.01


123 2201-PL 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05


124 2201-PL 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01


Perfluorotridecane- 


sulfonic acid


Perfluorobutane- 


sulfonic acid


Perfluoropentane- 


sulfonic acid


Perfluorohexane- 


sulfonic acid


Perfluoroheptane- 


sulfonic acid


Linear 


Perfluorooctane- 


sulfonic acid


Sum of branched 


Perfluorooctane- 


sulfonic acids


Total-


Perfluorooctane- 


sulfonic acids


Perfluorononane- 


sulfonic acid 


Perfluorodecane- 


sulfonic acid 


Perfluoroundecane- 


sulfonic acid


Perfluorododecane- 


sulfonic acid 


Pork Liver (2201-PL) 
Methods Perfluoroalkylsulfonic acids (PFSAs) - Limit of quantification (LOQ) in µg/kg wet weight 
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Pork Liver (2201-PL)


Methods Sum of PFOS, PFOA, PFNA, PFHxS - Measurement Uncertainty [%]


LC Sample


(ub) (lb) (ub) (lb)


3 2201-PL 50 50 50 50


14 2201-PL 20 20


18 2201-PL 14 14 15 15


18A 2201-PL


22 2201-PL


26 2201-PL


26A 2201-PL 3 3 3 3


29 2201-PL 35 35 35 35


30 2201-PL


36 2201-PL 40 40 40 40


38 2201-PL


45 2201-PL


51 2201-PL 30 30 30 30


53 2201-PL


57 2201-PL 60 60 60 60


58 2201-PL 29


67 2201-PL 30 30


68 2201-PL 44 44


69 2201-PL 47


76 2201-PL 37 37 37 37


79 2201-PL 30 30 30 30


82 2201-PL 24 24 27 27


84B 2201-PL 30 30


85 2201-PL


87 2201-PL 15 15 15 15


88 2201-PL 28 28 28 28


90 2201-PL 10 10


92 2201-PL 20 20 20 20


94 2201-PL 3 3


100 2201-PL 20 20 20 20


105 2201-PL 16 16 16 16


106 2201-PL


119 2201-PL 20 20 25 25


121 2201-PL 27 27 25 25


123 2201-PL


124 2201-PL 40 40


Sum of L-PFOS, PFOA, PFNA, PFHxS Sum of L-PFOS, PFOA, PFNA, PFHxS Sum of total-PFOS, PFOA, PFNA, PFHxS Sum of total-PFOS, PFOA, PFNA, PFHxS
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EURL Proficiency Study on the Determination of PCDD/Fs, PCBs, PBDEs, HBCDDs, PFASs and CPs in Pork Liver 2022 [EURL-PT-POP_2201-PL]


EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


LC Sample


MU [%] LOQ (µg/kg wet weight)


3 2201-PL


14 2201-PL


18 2201-PL


18A 2201-PL


22 2201-PL


26 2201-PL


26A 2201-PL


29 2201-PL 35


30 2201-PL


36 2201-PL 20 0.50


38 2201-PL 0.13


45 2201-PL


51 2201-PL


53 2201-PL


57 2201-PL


58 2201-PL


67 2201-PL


68 2201-PL


69 2201-PL 1.10


76 2201-PL 37 0.01


79 2201-PL


82 2201-PL


84B 2201-PL


85 2201-PL


87 2201-PL 0.06


88 2201-PL 20 0.01


90 2201-PL


92 2201-PL 32 0.04


94 2201-PL


100 2201-PL


105 2201-PL 15 0.20


106 2201-PL


119 2201-PL


121 2201-PL 40 0.01


123 2201-PL


124 2201-PL 40 0.01


Perfluorooctane sulphonamide (FOSA)


Pork Liver (2201-PL) 
Methods Perfluorooctanesulfonamide (FOSA) - Measurement Uncertainty MU [%] and Limit of quantification (LOQ) in µg/kg wet weight 
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