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Summary  

Test sample (food) Fortified liquid whole egg - 2102-LWEA 

Liquid whole egg - 2102-LWEB 

Analytes of interest Mandatory for NRLs: 

 linear PFOS (please report also branched PFOS and 
total PFOS, if possible) 

 PFOA 

 PFNA 

 PFHxS 

 Sum of PFOS, PFOA, PFNA, PFHxS 

Optional for NRLs: 

 Other short and long chain perfluoroalkyl carboxylic 

acids  
(C4 – C14)  

 Other short and long chain perfluoroalkyl sulfonic 
acids  
(C4 – C10) 

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 ISO 13528:2020, IUPAC Protocol 

Report of 
final  results 

23 September 2022 

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 perfluoroalkyl substances (PFAS) 

in liquid whole egg (mandatory) and honey (voluntary) was organised by the EURL 

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

performed between August and October 2021 for liquid whole egg. The objective was 

to assess analytical performance of laboratories and the interlaboratory comparability 

of results from analyses of short and long chain perfluoroalkyl carboxylic acids and 

short and long chain perfluoroalkyl sulfonic acids in fortified food samples.  

 

National Reference Laboratories (NRLs) for halogenated POPs from EU member 

states were asked to participate according to their current responsibilities and 

capabilities. NRLs were invited to encourage the participation of Official Laboratories 

(OFLs) from their member states. The participation of OFLs allowed the extension of 

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

 

This PT was also open for other official laboratories and commercial laboratories 

in order to check the comparability of results not only within the EURL/NRL/OFL 

network, but also with official and private laboratories performing official control or self-

control of food business operators. The evaluated preliminary results were discussed 

by representatives of European Commission, NRLs and the EURL at the 

COM/EURL/NRL online workshop on 23 and 24 November 2021. 

 

 
1.1. Samples and coding 

The liquid whole egg test samples (mandatory) were prepared of liquid egg obtained 

from the regular market and test sample A was fortified with selected PFAS standards. 

Liquid whole egg A Sample no. 2102-LWEA-xxx 

Liquid whole egg Blank Sample no. 2102-LWEB-xxx 

Each participant received about 30 g of each test sample in a HDPE bottle.  
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1.2. Analytes of interest 

NRLs for halogenated POPs in feed and food were requested to determine the 

following parameters: 

▪ PFOS (at least linear PFOS should be reported, if possible also branched and total PFOS) 

▪ PFOA 

▪ PFNA 

▪ PFHxS 

▪ Sum of PFOS, PFOA, PFNA, PFHxS 

The following optional parameters could be reported additionally:  

▪ Perfluoroalkylsulfonic acids (PFSAs):  

Perfluorobutanesulfonic acid (PFBS), perfluoropentanesulfonic acid (PFPeS), 

perfluoroheptanesulfonic acid (PFHpS), perfluorononanesulfonic acid (PFNS) , 

perfluorodecanesulfonic acid (PFDS) 

▪ Perfluoroalkylcarboxylic acids (PFCAs): 

Perfluorobutanoic acid (PFBA), perfluoropentanoic acid (PFPeA), perfluorohexanoic 

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

perfluoroundecanoic acid (PFUnDA), perfluorododecanoic acid (PFDoDA), 

perfluorotridecanoic acid (PFTrDA), perfluorotetradecanoic acid (PFTeDA)  

 
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.  

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). 
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Results had to be reported in µg/kg wet weight.  

Note: Concentrations of the liquid whole egg blank sample (2102-LWEB) should not 

be subtracted from the concentrations of the fortified liquid whole egg A sample (2102-

LWEA) for reporting of results. 

 

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 

43 laboratories registered for this proficiency test and 35 reported results. 

Table 1: Participating laboratories 

Participating laboratories Region No. of participants 

National Reference Laboratories European Union 

Other Countries 

15 

- 

Official Laboratories European Union 

Other European Countries 

Africa 

Americas 

Asia 

Oceania 

11 

1 

- 

- 

- 

1 

Commercial Laboratories European Union 

Other European Countries 

Africa 

Americas 

Asia 

Oceania 

9 

1 

- 

2 

- 

- 

University Research Institutes European Union 

Other Countries 

3 

- 

 
Total 43 
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2.1. Number of reported results 

Table 2: Reported results for PFASs for liquid whole egg (2102-LWEA and 2102-LWEB) of all 
laboratories 

Analyte  Abbreviation 2102-LWEA 2102-LWEB 

Perfluorobutanoic acid (PFBA) 24 24 

Perfluoropentanoic acid (PFPeA) 30 30 

Perfluorohexanoic acid (PFHxA) 31 31 

Perfluoroheptanoic acid (PFHpA) 31 31 

Perfluorooctanoic acid (PFOA) 35 34 

Perfluorononanoic acid (PFNA) 34 33 

Perfluorodecanoic acid (PFDA) 31 31 

Perfluoroundecanoic acid (PFUnDA) 30 30 

Perfluorododecanoic acid (PFDoDA) 30 30 

Perfluorotridecanoic acid (PFTrDA) 24 24 

Perfluorotetradecanoic acid (PFTeDA) 24 24 

Perfluorobutanesulfonic acid (PFBS) 30 30 

Perfluoropentanesulfonic acid (PFPeS) 22 22 

Perfluorohexanesulfonic acid (PFHxS) 34 33 

Perfluoroheptanesulfonic acid (PFHpS) 28 28 

Perfluorononanesulfonic acid  (PFNS) 19 20 

Perfluorodecanesulfonic acid  (PFDS) 26 27 

Linear Perfluorooctanesulfonic acid (L-PFOS) 30 29 

Sum of branched           
Perfluorooctanesulfonic acid 

(Sum br-PFOS) 20 19 

Sum of branched and linear 
Perfluorooctanesulfonic acid 

(Total PFOS) 26 25 
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2.2. Accreditation 

Table 3: Reported accreditation according to ISO/IEC 17025 by participants for PFASs 

Liquid Whole Egg PFASs 

Accreditation 22 

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 

The test for sufficient homogeneity was performed according to 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 2102-LWEA were analysed in duplicate for 

PFOA, PFNA, PFHxS, L-PFOS, and total PFOS. The test for sufficient homogeneity 

was performed for the individual substances. The test materials showed sufficient 

homogeneity for PFSAs and PFCAs in this proficiency test.  

The stability check of the analytes of interest applying room temperature storage was 

per-formed according to ISO 13528:2020 [2] for PFOA, PFNA, PFHxS, L-PFOS, and 

total PFOS. The test material showed sufficient stability for PFSAs and PFCAs.  

Homogeneity and stability of the analytes can also be assumed for 2102-LWEB, which 

was prepared equally to 2102-LWEB but without spiking.  

 

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 ISO 13528:2020 [2] and the International 

Harmonized Protocol for the Proficiency Testing of Analytical Chemistry Laboratories 

[1]. 
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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 PFBA, PFOA, PFNA, PFDA, PFDoDA, PFBS, 

PFHxS, L-PFOS, br-PFOS, total PFOS, PFNS and the sum parameter sum of PFOS, 

PFOA, PFNA and PFHxS (ub and lb) in test sample “liquid whole egg A” (2102-LWEA), 

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

PFPeA, PFHxA, PFHpA, PFUnDA, PFTrDA, PFTeDA, PFPeS, PFHpS and PFDS due 

to the limited number of reported results above the LOQ in sample “liquid whole egg A” 

(2102-LWEA).Additionally the median of all values was calculated. For the blank test 

sample “liquid whole egg B” (2102-LWEB) no assigned values could be calculated, 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 PFOS, PFOA, PFNA, 

PFHxS and sum of the four analytes. 22 of 35 reporting laboratories were accredited 

according to ISO/IEC 17025 for PFAS. After eliminating outliers, 15 to 20 results 

contributed to the calculation of the assigned values from the ISO/IEC 17025 group. 

No significant differences (2 %) between the assigned values calculated for both data 

sets for PFASs were observed (Table 4).   
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Table 4: Comparison of assigned values for 2102-LWEA 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. % 

L-PFOS 0.460 0.467 2 

PFOA 0.501 0.491 2 

PFNA 0.149 0.151 1 

PFHxS 0.178 0.179 1 

Sum of PFOS, PFOA, PFNA, PFHxS (ub) 1.44 1.41 2 

Sum of PFOS, PFOA, PFNA, PFHxS (lb) 1.35 1.33 1 

 

 

 

 

4.1 PFASs – individual substances and sum parameter 

The assigned values for the test sample 2102-LWEA were calculated as consensus of 

participants’ results for individual PFASs and sum parameters, taking into account the 

calculation criteria described above (Table 5 - 7 ; tabular summary see annex 1; Figure 

1-3). 

 
Table 5: Assigned values for Perfluoroalkylcarboxylic acids (rounded to three significant figures) 

Liquid whole egg A (2102-LWEA) Assigned value PFCA 
µg/kg w.w. 

PFBA 0.926 

PFOA 0.501 

PFNA 0.149 

PFDA 1.42 

PFDoDA 0.269 
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Table 6: Assigned values for Perfluoroalkylsulfonic acids (rounded to three significant figures) 

Liquid whole egg A (2102-LWEA) Assigned value PFSA 
µg/kg w.w. 

PFBS 0.410 

PFHxS 0.178 

L-PFOS 0.460 

Sum of br-PFOS 0.264 

Total PFOS 0.717 

PFNS 0.366 
 

 

Table 7: Assigned values for sum of PFOS, PFOA, PFNA, PFHxS (rounded to three significant 
figures) 

Liquid whole egg A (2102-LWEA) Assigned value µg/kg w.w. 

Sum of PFOS, PFOA, PFNA, PFHxS (ub) 1.44 

Sum of PFOS, PFOA, PFNA, PFHxS (lb) 1.35 

 

 

 

 

 

 

 

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

whole egg A (2102-LWEA) [µg/kg w.w.] 
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Figure 2: Assigned values (blue) and median values (green) for PFSAs individual substances for liquid 

whole egg A (2102-LWEA) [µg/kg w.w.] 

 

 

 

Figure 3: Assigned values (blue) and median values (green) for sum parameters of PFOS, PFOA, PFNA 

and PFHxS for liquid whole egg A (2102-LWEA) [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: 

𝑧 =
(𝑥 − 𝑥𝑎)

𝜎𝑝
 

𝑥:    participant’s result 

𝑥𝑎:  assigned value 

𝜎𝑝:  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) 
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5.2. PFASs - Participants’ z-scores 

Z-scores for individual substances were within the range of ± 2 for 75% of all 

participants. Higher deviations were observed for branched PFOS due to possibly 

different approaches for quantification, whereas the results for total PFOS (sum of 

branched and L-PFOS) were more comparable. 

   

Table 8: Distribution of participants’ z-scores for PFASs for liquid whole egg A (2102-LWEA) 

Percentage of  
participants’ results 

PFCAs 

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

PFBA 90% - 10% 

PFOA 91% 3% 6% 

PFNA 84% 8% 8% 

PFDA 86% 4% 10% 

PFDoDA 95% - 5% 

PFSAs    

PFBS 89% - 11% 

PFHxS 88% - 12% 

L-PFOS 75% 4% 21% 

Sum of br-PFOS 61% 11% 28% 

Total PFOS 79% 8% 13% 

PFNS 94% - 6% 

Sum parameters    

Sum of PFOS, PFOA, PFNA, PFHxS (ub) 77% - 23% 

Sum of PFOS, PFOA, PFNA, PFHxS (lb) 72% 7% 21% 
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Figure 4: Distribution of participants’ z-scores for individual PFCAs for liquid whole egg A (2102-
LWEA) [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 5: Distribution of participants’ z-scores for individual PFSAs for liquid whole egg A (2102-
LWEA) [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 6: Distribution of participants’ z-scores for sum parameters for liquid whole egg A (2102-
LWEA) [Green bars: -2 ≤ z-score ≤ 2, orange bars: -3 < z-score < -2, 2 < z-score < 3, red bars: z-score 
≤ -3, z-score ≥ 3] 

 

 

6. Participants’ feedback 

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

available as online survey between 23 December 2021 and 28 January 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, only 3 laboratories (8 % of all PT 

participants) replied to this survey. 

Table 9: Participating laboratories in the feedback survey 

Type of laboratory Answers 

National Reference Laboratory (NRL) 2 

Official Laboratory (OFL) 1 

Commercial laboratory / Other (e.g. research and development) / no 
answer 

0 
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General aspect 

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 
 

 
 
Did the proficiency test meet expectations? 

 
 

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". 
 

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?  

 
 
Was the selected sample adequate for the goal to assess analytical performance of 
laboratories in relevant matrices? 

Choice of matrix (liquid whole egg) 
 

Choice of matrix (honey) 
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Level of contamination (liquid whole egg) 
 

Level of contamination (honey) 
 

The following comments or suggestions for improvements were submitted: 

 Reporting: sum PFAS (Br included or not) was not so clear 

 What would make life easier for us, is to know the concentration range in 
advance. For the egg, the concentrations were as expected. In case of the 

honey we were surprised by the high content of some of the analytes and 
therefore had to do several work-up procedures. This could be avoided by giving 
a rough concentration range. 

 Matrices with high food consumption and therefore very low PFAS levels will 
lead to reaching the EFSA TWI are of interest, as well as matrices where an 

enrichment is known or foods which are often consumed. 
 

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). 

  

8. Results of participants 

An overview of the PFASs results for the both PT test samples liquid whole egg A and 

liquid whole egg B (2102-LWEA and 2102-LWEB) is given in the following annexes. 

Laboratories are coded according to the laboratory codes sent after registration. 
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10. Annex 

(Please dow nload the report and open it w ith a common pdf reader. After that you can open the annexes by double 

clicking the pdf icons.) 

Liquid whole egg sample A – 2102-LWEA  

1 Assigned values – PFCAs and PFSAs – 2102-LWEA  
 

2 Participants’ results – Tables – PFCAs and PFSAs – 2102-LWEA 
 

3 Participants’ z-scores – Tables – PFCAs and PFSAs – 2102-LWEA 
 

4 Participants’ z-scores – Charts – PFCAs and PFSAs – 2102-LWEA 
 

5 
Test for sufficient homogeneity and stability – PFCAs and PFSAs – 2102-

LWEA  

Liquid whole egg sample B – 2102-LWEB  

6 Participants’ results – Tables – PFCAs and PFSAs – 2102-LWEB 
 

7 Median values – PFCAs and PFSAs – 2102-LWEB 
 

Methods  

8 Overview participants’ methods 
 

 
 
 

 
 
 
 

 
 
 

EURL for halogenated POPs in Feed and Food  
c/o State Institute for Chemical and Veterinary Analysis of Food Freiburg  

 
Theresa Zwickel 

Phone: +49 761 8855 500    E-Mail: pt@eurl-pops.eu 

mailto:pt@eurl-pops.eu



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


Test sample - Liquid Whole Egg A (2102-LWEA)


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
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Liquid Whole Egg A (2102-LWEA)


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) 0.926 0.15 0.046 18 0.881


Perfluoropentanoic acid (PFPeA) 0.0905


Perfluorohexanoic acid (PFHxA) 0.0500


Perfluoroheptanoic acid (PFHpA) 0.0500


Perfluorooctanoic acid (PFOA) 0.501 0.098 0.022 31 0.520


Perfluorononanoic acid (PFNA) 0.149 0.035 0.0088 25 0.150


Perfluorodecanoic acid (PFDA) 1.42 0.23 0.057 25 1.44


Perfluoroundecanoic acid (PFUnDA) 0.0500


Perfluorododecanoic acid (PFDoDA) 0.269 0.044 0.011 24 0.275


Perfluorotridecanoic acid (PFTrDA) 0.100


Perfluorotetradecanoic acid (PFTeDA) 0.100


Robust standard 


deviation


Standard                


uncertainty


No. of results 


contributing to 


assigned value
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Liquid Whole Egg A (2102-LWEA)


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) 0.410 0.051 0.013 25 0.405


Perfluoropentanesulfonic acid (PFPeS) 0.0548


Perfluorohexanesulfonic acid (PFHxS) 0.178 0.027 0.0067 26 0.186


Perfluoroheptanesulfonic acid (PFHpS) 0.0800


Linear Perfluorooctanesulfonic acid (L-PFOS) 0.460 0.079 0.021 22 0.480


Sum of branched Perfluorooctanesulfonic acids (br-PFOS) 0.264 0.075 0.026 13 0.276


Sum of branched and linear perfluorooctanesulfonic acids (total PFOS) 0.717 0.20 0.052 23 0.745


Perfluorononanesulfonic acid (PFNS) 0.366 0.062 0.020 15 0.362


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Perfluorodecanesulfonic acid (PFDS) 0.0950


Robust standard 


deviation


Standard               


uncertainty


No. of results 


contributing to 


assigned value
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Liquid Whole Egg A (2102-LWEA)


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 PFOS, PFOA, PFNA, PFHxS (ub) 1.44 0.23 0.060 23 1.50


Sum of PFOS, PFOA, PFNA, PFHxS (lb) 1.35 0.31 0.082 23 1.37


Robust standard 


deviation


Standard                


uncertainty


No. of results 


contributing to 


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


Test sample - Liquid Whole Egg A (2102-LWEA)


 EURL-PT-PF_2102-LWE Report Version 1.0 Annex 2


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


23 September 2022 







EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Liquid Whole Egg A (2102-LWEA)


Perfluoroalkylcarboxylic acids (PFCAs) - Results


Result


LC Sample µg/kg wet weight


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


1 2102-LWEA 0.77 < 0.1 < 0.1 < 0.1 0.35 0.1 1.11 < 0.1 0.2 < 0.1 < 0.1


2 2102-LWEA 1.14 0.0741 < 0.0596 < 0.0596 0.551 0.148 1.42 < 0.0596 0.362 < 0.0596 < 0.0596


3 2102-LWEA 0.84 0.091 < 0.04 < 0.04 0.498 0.155 0.901 < 0.04 0.29


4 2102-LWEA 0.687 0.206


5 2102-LWEA 1.11 0.242 < 0.2 < 0.2 0.48 < 0.2 1.51 < 0.2 0.212 < 0.2 < 0.2


6 2102-LWEA 1.83 < 1 < 1 < 1 < 1 < 1 2.67 < 1 < 1 < 1 < 1


7 2102-LWEA 0.081 < 0.05 < 0.05 0.508 0.127 1.48 < 0.05 0.223 < 0.05 < 0.05


8 2102-LWEA 0.84 < 0.1 < 0.15 < 0.1 0.458 0.113 1.45 < 0.1 0.297 < 1.54 < 0.1


9 2102-LWEA 0.803 0.0635 < 0.036 < 0.02 0.446 0.13 1.24 < 0.027 0.298


10 2102-LWEA < 10 < 0.2 < 0.2 < 0.2 0.447 < 0.2 1.49 < 0.2 0.268 < 0.2 < 0.2


11 2102-LWEA 0.1 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04


15 2102-LWEA 0.86 < 0.1 < 0.1 3.18 0.92 10.1 < 0.1 2.88 < 0.1 < 0.1


16 2102-LWEA < 0.02 0.042 < 0.02 < 0.02 0.585 0.0684 0.162 < 0.02 < 0.02 < 0.02 < 0.02


17 2102-LWEA 0.31 1.46


18 2102-LWEA 0.78 < 0.01 < 0.01 0.41 0.122 1.3 < 0.01 0.23 < 0.1 < 0.1


19 2102-LWEA 0.09 < 0.05 < 0.05 0.53 0.154 < 0.05 < 0.05 < 0.05


20 2102-LWEA < 0.05 0.0411 < 0.025 < 0.05 0.739 0.0736 1.7 < 0.05 < 0.25 < 0.25 < 0.25


21 2102-LWEA 0.83 < 0.2 < 0.2 < 0.2 0.59 0.15 1.27 < 0.2 0.37 < 0.2 < 0.2


22 2102-LWEA 1.13 0.0678 < 0.00181 0.00438 0.546 0.147 1.6 < 0.00301 0.279 < 0.00449 0.0174


23 2102-LWEA 0.556


24 2102-LWEA 0.56 0.22 < 0.2 0.42 < 0.2 1.39 < 0.2 0.25 < 0.2 < 0.2


27 2102-LWEA 0.788 0.044 < 0.015 < 0.01 0.55 0.158 1.47 < 0.011 < 0.262 < 0.039 < 0.093


28 2102-LWEA 0.79 0.08 < 0.05 < 0.05 0.52 0.14 1.42 < 0.05 0.28 < 0.05 < 0.05


29 2102-LWEA 0.95 0.0647 < 0.03 < 0.03 0.47 0.122 1.34 < 0.03 0.254


30 2102-LWEA 0.91 0.12 < 0.05 < 0.01 0.55 0.15 1.44 < 0.05 0.27 < 0.05 < 0.1


31 2102-LWEA 1.25 < 0.05 < 0.05 < 0.05 0.62 0.18 1.77 < 0.05 0.28 < 0.05 < 0.05


33 2102-LWEA 0.078 < 0.01 < 0.01 0.566 0.167 1.72 < 0.01 0.312 < 0.1 < 0.01


34 2102-LWEA < 1 < 0.1 < 0.1 < 0.1 0.65 0.18 2.22 < 0.1 < 0.5 < 2.5 < 0.5


35 2102-LWEA 0.961 0.071 < 0.009 < 0.059 0.529 0.14 1.54 < 0.082 0.304


37 2102-LWEA < 0.3 < 0.6 < 0.7 0.35 < 0.6 1.14 < 0.8 < 0.3 < 0.3 < 0.3


38 2102-LWEA < 1 < 0.4 < 0.06 0.445 < 0.3 1.54


39 2102-LWEA < 5.5 < 0.75 < 0.75 < 0.05 0.428 0.128 0.92 < 0.05 0.189


41 2102-LWEA 0.9 < 0.1


42 2102-LWEA 0.851 0.056 < 0.01 < 0.01 0.381 0.112 1.24 < 0.01 0.221 < 0.01 < 0.01


43 2102-LWEA 1.02 < 0.3 < 0.1 < 0.1 0.435 < 0.3 1.85 < 0.3 0.305 < 0.3 < 0.3


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 Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Liquid Whole Egg A (2102-LWEA)


Perfluoroalkylsulfonic acids (PFSAs) - Results


Result


LC Sample
µg/kg wet weight


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


1 2102-LWEA 0.34 < 0.1 0.16 < 0.1 0.62 < 0.1


2 2102-LWEA 0.405 < 0.0596 0.19 0.0619 0.451 0.282 0.733 0.362 < 0.0596


3 2102-LWEA 0.387 0.226 0.075 0.565 0.343 0.908 < 0.04


4 2102-LWEA 0.218 0.784 0.481 1.27


5 2102-LWEA 0.459 < 0.2 < 0.2 < 0.2 0.445 0.423 < 0.2


6 2102-LWEA < 1 < 1 < 1 < 1 < 1 < 1 < 1


7 2102-LWEA 0.523 < 0.05 0.167 0.058 0.475 0.331 < 0.05


8 2102-LWEA 0.392 < 1.73 0.182 < 0.1 0.576 0.441 1.02 0.41 < 0.1


9 2102-LWEA 0.392 0.131 0.0502 0.383 0.288 0.671 < 0.005


10 2102-LWEA 0.404 < 0.2 < 0.2 < 0.2 0.454 0.558 0.415 < 0.2


11 2102-LWEA < 0.04 < 0.04 < 0.04 < 0.04 < 0.06 < 0.04 < 0.06


15 2102-LWEA 4.5 < 0.1 1.33 0.81 4.17 3.23 7.37 3.58 < 0.1


16 2102-LWEA 0.912 < 0.02 0.648 0.141 0.571 < 0.02 < 0.02


17 2102-LWEA < 0.3 0.9


18 2102-LWEA 0.34 0.17 0.24 0.39 0.24 0.63 < 0.02


19 2102-LWEA 0.49 < 0.05 0.17 0.066 0.5 0.2 0.7 < 0.05


20 2102-LWEA 0.406 0.311 0.761


21 2102-LWEA 0.45 < 0.2 0.18 < 0.2 0.53 0.25 0.78 0.32 < 0.2


22 2102-LWEA 0.421 < 0.00614 0.158 0.0587 0.456 0.425 0.881 0.402 < 0.00529


23 2102-LWEA 0.756


24 2102-LWEA 0.55 < 0.2 0.2 0.2 23.4 0.41 < 0.2


27 2102-LWEA 0.401 < 0.024 0.165 0.05 0.484 0.484 0.404 < 0.032


28 2102-LWEA 0.77 0.18 0.45 0.08 0.53


29 2102-LWEA 0.399 < 0.05 0.152 0.0512 0.418 0.275 < 0.1


30 2102-LWEA 0.39 < 0.01 0.17 0.08 0.45 0.23 0.68 0.34 < 0.01


31 2102-LWEA 0.44 < 0.04 0.14 0.08 0.5 0.27 0.77 0.45 < 0.09


33 2102-LWEA 0.514 < 0.01 0.189 0.073 0.544 0.266 0.81 0.357 < 0.1


34 2102-LWEA 0.4 < 0.1 0.24 < 0.1 0.71 0.29 < 1.5


35 2102-LWEA 0.414 < 0.002 0.162 0.041 0.463 0.404 0.867


37 2102-LWEA 0.32 < 0.3 0.37 < 0.3


38 2102-LWEA 0.386 < 0.2 < 0.08 < 1 < 1 < 1


39 2102-LWEA < 0.5 < 0.75 0.352 0.174 0.526


41 2102-LWEA < 0.16 0.24 0.14 0.38


42 2102-LWEA 0.355 < 0.01 0.119 0.045 0.397 0.297 < 0.01


43 2102-LWEA 0.389 < 0.1 0.196 < 0.1 1.38 0.357 1.69 < 0.1


Sum of branched and linear 


Perfluorooctanesulfonic


acid


Perfluorononanesulfonic acid Perfluorodecanesulfonic acid 
Sum of branched Perfluorooctanesulfonic


acid


Perfluorobutanesulfonic


acid


Perfluoropentanesulfonic


acid


Perfluorohexanesulfonic


acid


Perfluoroheptanesulfonic


acid


Linear Perfluorooctanesulfonic


acid
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Liquid Whole Egg A (2102-LWEA)


Sum of PFOS, PFOA, PFNA, PFHxS - Results


Result Additional


LC Sample µg/kg wet weight information


(ub) (lb) comments comments


1 2102-LWEA


2 2102-LWEA


3 2102-LWEA 1.44 1.44


4 2102-LWEA 2.38 2.38 The sum was calculated including Linear and Branched PFOS


5 2102-LWEA 1.33 0.93


6 2102-LWEA 4 < 1


7 2102-LWEA 1.28 1.28


8 2102-LWEA 1.33 1.33 for the calculation the content of L-PFOS was used for the calculation the content of L-PFOS was used


9 2102-LWEA 1.38 1.38


10 2102-LWEA 1.41 1.21


11 2102-LWEA


Not sure how to deal with LOQ. The LOQ for sum is probably the sum of 


individual LOQs but on the other hand the sum result can be results of 


single compound, which concentration may be under the "sum LOQ".


Sum of the LOQ=0 is 0


15 2102-LWEA 12.8 12.8


16 2102-LWEA 3.33 3.13


17 2102-LWEA 2.67 2.97


18 2102-LWEA 1.09 1.09 linear PFOS


19 2102-LWEA 1.35 1.35


20 2102-LWEA 1.88 1.88


21 2102-LWEA 1.45 1.45


22 2102-LWEA 1.31 1.31 only L-PFOS for sum only L-PFOS for sum


23 2102-LWEA


24 2102-LWEA 24.2 23.8


27 2102-LWEA 1.36 1.36 0,014 = highest LOQ of single compound 0,014 = highest LOQ of single compound


28 2102-LWEA 1.37 1.37


29 2102-LWEA 1.16 1.16


30 2102-LWEA 1.56 1.56


31 2102-LWEA 1.72 1.72


33 2102-LWEA 1.73 1.73 The furnished LOQ is the individual LOQ of the four PFAS The furnished LOQ is the individual LOQ of the four PFAS


34 2102-LWEA


35 2102-LWEA 1.7 1.7 Sum of branched and linear PFOS were used


37 2102-LWEA 1.62 0.72


38 2102-LWEA 1.95 0.445
PFNA, PFHxS, PFOS individually below LOQ. No LOQ determined for 


the SUM
No LOQ determined for the SUM


39 2102-LWEA 1.41 0.909


41 2102-LWEA 1.54 1.28


42 2102-LWEA 1.01 1.01


43 2102-LWEA 2.31 2.01


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


Test sample - Liquid Whole Egg A (2102-LWEA)


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
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Liquid Whole Egg A (2102-LWEA)


Perfluoroalkylcarboxylic acids (PFCAs) - Z-scores


Z-score


LC Sample [σp  = 20 %]


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


1 2102-LWEA -0.8 -1.5 -1.6 -1.1 -1.3


2 2102-LWEA 1.2 0.5 0.0 0.0 1.7


3 2102-LWEA -0.5 0.0 0.2 -1.8 0.4


4 2102-LWEA 1.9 1.9


5 2102-LWEA 1.0 -0.2 0.3 -1.1


6 2102-LWEA 4.9 4.4


7 2102-LWEA 0.1 -0.7 0.2 -0.9


8 2102-LWEA -0.5 -0.4 -1.2 0.1 0.5


9 2102-LWEA -0.7 -0.5 -0.6 -0.6 0.5


10 2102-LWEA -0.5 0.2 0.0


11 2102-LWEA -4.5


15 2102-LWEA 26.7 25.9 30.6 48.5


16 2102-LWEA 0.8 -2.7 -4.4


17 2102-LWEA -1.9 44.0


18 2102-LWEA -0.8 -0.9 -0.9 -0.4 -0.7


19 2102-LWEA 0.3 0.2


20 2102-LWEA 2.4 -2.5 1.0


21 2102-LWEA -0.5 0.9 0.0 -0.5 1.9


22 2102-LWEA 1.1 0.4 -0.1 0.6 0.2


23 2102-LWEA 0.5


24 2102-LWEA -0.8 -0.1 -0.4


27 2102-LWEA -0.7 0.5 0.3 0.2


28 2102-LWEA -0.7 0.2 -0.3 0.0 0.2


29 2102-LWEA 0.1 -0.3 -0.9 -0.3 -0.3


30 2102-LWEA -0.1 0.5 0.0 0.1 0.0


31 2102-LWEA 1.7 1.2 1.0 1.2 0.2


33 2102-LWEA 0.6 0.6 1.1 0.8


34 2102-LWEA 1.5 1.0 2.8


35 2102-LWEA 0.2 0.3 -0.3 0.4 0.7


37 2102-LWEA -1.5 -1.0


38 2102-LWEA -0.6 0.4


39 2102-LWEA -0.7 -0.7 -1.8 -1.5


41 2102-LWEA 4.0


42 2102-LWEA -0.4 -1.2 -1.2 -0.6 -0.9


43 2102-LWEA 0.5 -0.7 1.5 0.7
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acid
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acid


Perfluorohexanoic


acid


Perfluoroheptanoic
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Liquid Whole Egg A (2102-LWEA)


Perfluoroalkylsulfonic acids (PFSAs) - Z-scores


Z-score


LC Sample [σp  = 20 %]


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


1 2102-LWEA -0.9 -0.5 -0.7


2 2102-LWEA -0.1 0.3 -0.1 0.3 0.1 -0.1


3 2102-LWEA -0.3 1.3 1.1 1.5 1.3


4 2102-LWEA 1.1 3.5 4.1 3.9


5 2102-LWEA 0.6 -1.9 0.8


6 2102-LWEA


7 2102-LWEA 1.4 -0.3 0.2 -0.5


8 2102-LWEA -0.2 0.1 1.3 3.4 2.1 0.6


9 2102-LWEA -0.2 -1.3 -0.8 0.5 -0.3


10 2102-LWEA -0.1 -0.1 -1.1 0.7


11 2102-LWEA


15 2102-LWEA 49.9 32.4 40.3 56.2 46.4 43.9


16 2102-LWEA 6.1 13.2 1.2


17 2102-LWEA 4.8


18 2102-LWEA -0.9 -0.2 -0.8 -0.5 -0.6


19 2102-LWEA 1.0 -0.2 0.4 -1.2 -0.1


20 2102-LWEA 0.0 3.7 3.3


21 2102-LWEA 0.5 0.1 0.8 -0.3 0.4 -0.6


22 2102-LWEA 0.1 -0.6 0.0 3.0 1.1 0.5


23 2102-LWEA 0.3


24 2102-LWEA 1.7 0.6 249.3 0.6


27 2102-LWEA -0.1 -0.4 0.3 -1.6 0.5


28 2102-LWEA 4.4 0.1 -0.1 -3.5 -1.3


29 2102-LWEA -0.1 -0.7 -0.5 -1.2


30 2102-LWEA -0.2 -0.2 -0.1 -0.6 -0.3 -0.4


31 2102-LWEA 0.4 -1.1 0.4 0.1 0.4 1.1


33 2102-LWEA 1.3 0.3 0.9 0.0 0.6 -0.1


34 2102-LWEA -0.1 1.7 0.0 -1.0


35 2102-LWEA 0.0 -0.4 0.0 2.7 1.0


37 2102-LWEA -1.1 -1.0


38 2102-LWEA -0.3


39 2102-LWEA -1.2 -1.7 -1.3


41 2102-LWEA -2.4 -2.3 -2.4


42 2102-LWEA -0.7 -1.7 -0.7 -0.9


43 2102-LWEA -0.3 0.5 10.0 1.8 6.8


Sum of branched and linear 


Perfluorooctanesulfonic


acid


Perfluorononanesulfonic acid Perfluorodecanesulfonic acid 
Perfluorobutanesulfonic


acid


Perfluoropentanesulfonic


acid


Perfluorohexanesulfonic


acid


Perfluoroheptanesulfonic


acid


Linear 


Perfluorooctanesulfonic


acid


Sum of branched 


Perfluorooctanesulfonic


acid
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Liquid Whole Egg A (2102-LWEA)


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


Z-score


LC Sample [σp  = 20 %]


(ub) (lb)


1 2102-LWEA


2 2102-LWEA


3 2102-LWEA 0.0 0.3


4 2102-LWEA 3.3 3.8


5 2102-LWEA -0.4 -1.6


6 2102-LWEA 8.9


7 2102-LWEA -0.6 -0.3


8 2102-LWEA -0.4 -0.1


9 2102-LWEA -0.2 0.1


10 2102-LWEA -0.1 -0.5


11 2102-LWEA


15 2102-LWEA 39.4 42.4


16 2102-LWEA 6.6 6.6


17 2102-LWEA 4.3 6.0


18 2102-LWEA -1.2 -1.0


19 2102-LWEA -0.3 0.0


20 2102-LWEA 1.5 2.0


21 2102-LWEA 0.0 0.4


22 2102-LWEA -0.5 -0.1


23 2102-LWEA


24 2102-LWEA 79.0 83.1


27 2102-LWEA -0.3 0.0


28 2102-LWEA -0.2 0.1


29 2102-LWEA -1.0 -0.7


30 2102-LWEA 0.4 0.8


31 2102-LWEA 1.0 1.4


33 2102-LWEA 1.0 1.4


34 2102-LWEA


35 2102-LWEA 0.9 1.3


37 2102-LWEA 0.6 -2.3


38 2102-LWEA 1.8 -3.4


39 2102-LWEA -0.1 -1.6


41 2102-LWEA 0.3 -0.3


42 2102-LWEA -1.5 -1.3


43 2102-LWEA 3.0 2.4


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


Test sample - Liquid Whole Egg A (2102-LWEA)


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:


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


23 September 2022 
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Perfluorooctanoic acid


Assigned value: 0.501 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


-5


-4


-3


-2


-1


0


1


2


3


4


5


16 2
0 1 8


4
2


18 2
9 7


3
9 9


2
8


3
5


2
2 2 2
1


3
0 3 19 2
7


3
3 3
1


3
4 4 15 17


Z
-s


c
o


re
 (


σ
 =


 2
0
 %


)


Laboratory code


Perfluorononanoic acid


Assigned value: 0.149 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Perfluorodecanoic acid


Assigned value: 1.42 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Perfluorododecanoic acid


Assigned value: 0.269 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Perfluorobutanesulfonic acid


Assigned value: 0.41 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Perfluorohexanesulfonic acid


Assigned value: 0.178 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Linear Perfluorooctanesulfonic acid


Assigned value: 0.46 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Sum of branched Perfluorooctanesulfonic acid


Assigned value: 0.264 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Sum of branched and linear Perfluorooctanesulfonic acid


Assigned value: 0.717 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Perfluorononanesulfonic acid 


Assigned value: 0.366 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


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


Assigned value: 1.44 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


-5


-4


-3


-2


-1


0


1


2


3


4


5


3
8


3
7 5


3
9


4
2


18 2
9


10


7


4
1 8


2
2 19 2
7 9


2
8 3 2
1


3
0


3
5 3
1


3
3


2
0


4
3 4 17 16 15 2
4


Z
-s


c
o


re
 (


σ
 =


 2
0
 %


)


Laboratory code


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


Assigned value: 1.35 µg/kg wet weight 


Liquid Whole Egg A (2102-LWEA)
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Annex 5: Test for sufficient homogeneity and stability for PFCAs, PFSAs and sum of PFOS, PFOA, PFNA, PFHxS


Test sample - Liquid Whole Egg A (2102-LWEA)


 EURL-PT-PF_2102-LWE Report Version 1.0 Annex 5


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


23 September 2022 







Liquid Whole Egg A (2102-LWEA)


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) 0.526 0.538 2%


Perfluorononanoic acid (PFNA) 0.207 0.205 1%


Perfluorohexanesulfonic acid (PFHxS) 0.182 0.182 1%


Linear Perfluorooctanesulfonic acid (L-PFOS) 0.456 0.456 2%


Sum of branched Perfluorooctanesulfonic acid (br-PFOS) 0.232 0.233 1%


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 
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Liquid Whole Egg A (2102-LWEA)


Selected compounds - Homogeneity test - Data


Results PFOA L-PFOS PFHxS


Sample Replicate µg/kg wet weight


59 1 0.514 0.422 0.178


2 0.548 0.470 0.185


27 1 0.544 0.454 0.183


2 0.496 0.450 0.181


100 1 0.541 0.445 0.189


2 0.511 0.473 0.181


98 1 0.543 0.451 0.187


2 0.549 0.482 0.187


16 1 0.546 0.465 0.188


2 0.554 0.495 0.187


103 1 0.491 0.420 0.170


2 0.483 0.435 0.171


110 1 0.542 0.458 0.184


2 0.504 0.458 0.181


47 1 0.546 0.457 0.186


2 0.493 0.440 0.175


125 1 0.546 0.462 0.187


2 0.536 0.480 0.180


71 1 0.508 0.436 0.175


2 0.52 0.47 0.18


Cochran's C-test


C 0.308 0.333 0.421
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 0.526 0.456 0.182
Standard deviation of sample averages sx 0.018 0.015 0.0049
Wthin-sample standard deviation sw 0.021 0.019 0.0038
Between-sample standard deviation ss 0.010 0.006 0.004
Standard deviation for proficiency assessment σPT 0.11 0.09 0.036
ss / σPT 0.093 0.071 0.112
Test for homogeneity (ss ≤ 0.3 σPT ) passed passed passed


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 
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Liquid Whole Egg A (2102-LWEA)


Selected compounds - Stability test - Data


Results PFOA L-PFOS PFHxS


Sample Replicate µg/kg product


61 1 0.511 0.495 0.183


2 0.505 0.478 0.173


66 1 0.496 0.494 0.168


2 0.499 0.475 0.170


110 1 0.476 0.471 0.190


2 0.488 0.465 0.194


Stability test


General average (stability test) y̅ 0.496 0.48 0.18


General average (homogeneity test) x̅ 0.526 0.46 0.18


Standard deviation for proficiency assessment σPT 0.105 0.091 0.036


l y̅ - x̅ l 0.030 0.024 0.002


Test for stability (l 


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


y̅ - x̅ l ≤ 0.3 σPT ) passed passed passed
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Annex 6: Participants' results of PFCAs, PFSAs and sum of PFOS, PFOA, PFNA, PFHxS


Test sample - Liquid Whole Egg B (2102-LWEB)


 EURL-PT-PF_2102-LWE Report Version 1.0 Annex 6


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


23 September 2022 







EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Liquid Whole Egg B (2102-LWEB)


Perfluoroalkylcarboxylic acids (PFCAs) - Results


Result


LC Sample µg/kg wet weight


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


1 2102-LWEB 0.19 < 0.1 < 0.1 < 0.1 < 0.05 < 0.05 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1


2 2102-LWEB 0.251 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598


3 2102-LWEB < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04


4 2102-LWEB < 0.1 < 0.1


5 2102-LWEB < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2


6 2102-LWEB < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1


7 2102-LWEB < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


8 2102-LWEB < 0.1 < 0.1 < 0.15 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 1.54 < 0.1


9 2102-LWEB < 0.24 < 0.03 < 0.036 < 0.02 < 0.022 < 0.02 < 0.017 < 0.027 < 0.039


10 2102-LWEB < 10 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2


11 2102-LWEB 1 0.058 < 0.04 < 0.04 0.42 0.12 1.4 < 0.04 0.24 < 0.04 < 0.04


12 2102-LWEB


13 2102-LWEB


14 2102-LWEB


15 2102-LWEB < 0.1 < 0.1 < 0.1 < 0.05 < 0.05 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1


16 2102-LWEB < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02


2 2102-LWEB 0.251 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598 < 0.0598


18 2102-LWEB 0.071 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.02 < 0.1 < 0.1


19 2102-LWEB < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


20 2102-LWEB < 0.05 < 0.025 0.0321 < 0.05 < 0.05 < 0.025 < 0.05 < 0.05 < 0.25 < 0.25 < 0.25


21 2102-LWEB < 0.2 < 0.2 < 0.2 < 0.2 < 0.15 < 0.15 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2


22 2102-LWEB 0.0808 < 0.00345 < 0.00181 < 0.00105 0.046 < 0.00623 < 0.00482 < 0.00301 < 0.00315 0.00593 0.0177


23 2102-LWEB < 0.2


24 2102-LWEB < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2


25 2102-LWEB


26 2102-LWEB


27 2102-LWEB


28 2102-LWEB < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


29 2102-LWEA 0.122 < 0.05 < 0.03 < 0.03 < 0.03 < 0.04 < 0.02 < 0.03 < 0.02


30 2102-LWEB 0.12 < 0.05 < 0.05 < 0.01 < 0.05 < 0.05 < 0.1 < 0.05 < 0.05 < 0.05 < 0.1


31 2102-LWEB 0.26 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


32 2102-LWEB


33 2102-LWEB < 0.025 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.1 < 0.01


34 2102-LWEB < 1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.5 < 0.1 < 0.5 < 2.5 < 0.5


35 2102-LWEB < 0.127 < 0.016 < 0.009 < 0.059 < 0.038 < 0.077 < 0.096 < 0.082 < 0.146


36 2102-LWEB


37 2102-LWEB < 0.3 < 0.6 < 0.7 < 0.3 < 0.6 < 0.8 < 0.8 < 0.3 < 0.3 < 0.3


38 2102-LWEB < 1 < 0.4 < 0.06 < 0.06 < 0.3 < 0.4


39 2102-LWEB < 5.5 < 0.75 < 0.75 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


40 2102-LWEB


41 2102-LWEB < 0.17 < 0.1


42 2102-LWEB 0.063 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01


43 2102-LWEB < 0.3 < 0.3 < 0.1 < 0.1 < 0.3 < 0.3 < 0.1 < 0.1 < 0.1 < 0.3 < 0.3


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 Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Liquid Whole Egg B (2102-LWEB)


Perfluoroalkylsulfonic acids (PFSAs) - Results


Result


LC Sample
µg/kg wet weight


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


1 2102-LWEB < 0.1 < 0.1 < 0.05 < 0.1 < 0.05 < 0.1 < 0.1


2 2102-LWEB < 0.199 < 0.0598 < 0.0598 < 0.0598 0.145 < 0.0598 0.145 < 0.0598 < 0.0598


3 2102-LWEB < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04


4 2102-LWEB < 0.1 < 0.1 < 0.1


5 2102-LWEB < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2


6 2102-LWEB < 1 < 1 < 1 < 1 < 1 < 1 < 1


7 2102-LWEB < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


8 2102-LWEB < 0.1 < 1.73 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1


9 2102-LWEB < 0.004 < 0.005 < 0.005 < 0.012 < 0.012 < 0.024 < 0.005


10 2102-LWEB < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2


11 2102-LWEB 0.44 0.13 0.096 0.36 0.19 0.55 0.34 < 0.06


12 2102-LWEB


13 2102-LWEB


14 2102-LWEB


15 2102-LWEB < 0.1 < 0.1 < 0.05 < 0.1 0.19 < 0.025 0.19 < 0.1 < 0.1


16 2102-LWEB < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02


2 2102-LWEB < 0.199 < 0.0598 < 0.0598 < 0.0598 0.145 < 0.0598 0.145 < 0.0598 < 0.0598


18 2102-LWEB < 0.01 < 0.01 < 0.01 < 0.01 < 0.02


19 2102-LWEB < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


20 2102-LWEB < 0.025 0.108 0.0925


21 2102-LWEB < 0.2 < 0.2 < 0.15 < 0.2 < 0.15 < 0.2 < 0.2 < 0.2 < 0.2


22 2102-LWEB < 0.00241 < 0.00614 0.00968 < 0.00305 < 0.0232 < 0.0232 < 0.00737 < 0.00529


23 2102-LWEB < 0.2


24 2102-LWEB < 0.2 < 0.2 < 0.2 < 0.2 22.2 < 0.2 < 0.2


25 2102-LWEB


26 2102-LWEB


27 2102-LWEB


28 2102-LWEB < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05


29 2102-LWEA < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.1


30 2102-LWEB < 0.01 < 0.01 < 0.01 < 0.01 < 0.05 < 0.05 < 0.01 < 0.01


31 2102-LWEB < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.02 < 0.06 < 0.09 < 0.09


32 2102-LWEB


33 2102-LWEB < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.1 < 0.1


34 2102-LWEB < 0.1 < 0.1 < 0.1 < 0.1 < 0.5 < 0.1 < 1.5


35 2102-LWEB < 0.033 < 0.002 < 0.028 < 0.001 < 0.01 < 0.01 < 0.02


36 2102-LWEB


37 2102-LWEB < 0.3 < 0.3 < 0.3 < 0.3


38 2102-LWEB < 0.03 < 0.2 < 0.08 < 1 < 1 < 1


39 2102-LWEB < 0.5 < 0.75 < 0.025 < 0.1 < 0.025


40 2102-LWEB


41 2102-LWEB < 0.16 < 0.12 < 0.12 < 0.12


42 2102-LWEB < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01


43 2102-LWEB < 0.1 < 0.1 < 0.1 < 0.1 < 0.75 < 0.75 < 0.75 < 0.1


Sum of branched and linear 


Perfluorooctanesulfonic


acid


Perfluorononanesulfonic acid Perfluorodecanesulfonic acid 
Sum of branched Perfluorooctanesulfonic


acid


Perfluorobutanesulfonic


acid


Perfluoropentanesulfonic


acid


Perfluorohexanesulfonic


acid


Perfluoroheptanesulfonic


acid


Linear Perfluorooctanesulfonic


acid
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EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food 


Liquid Whole Egg B (2102-LWEB)


Sum of PFOS, PFOA, PFNA, PFHxS - Results


Result Additional


LC Sample µg/kg wet weight information


(ub) (lb) comments comments


1 2102-LWEB


2 2102-LWEB


3 2102-LWEB


4 2102-LWEB
The sum was calculated including Linear 


and Branched PFOS
5 2102-LWEB 0.8 0


6 2102-LWEB


7 2102-LWEB 0.2 0


8 2102-LWEB 0.4 0
for the calculation the content of L-PFOS 


was used


for the calculation the content of L-PFOS 


was used
9 2102-LWEB 0.071 0


10 2102-LWEB


11 2102-LWEB 1.22 1.22


Not sure how to deal with LOQ. The LOQ 


for sum is probably the sum of individual 


LOQs but on the other hand the sum 


result can be results of single compound, 


which concentration may be under the 


"sum LOQ".


Sum of the LOQ=0 is 0


12 2102-LWEB


13 2102-LWEB


14 2102-LWEB


15 2102-LWEB 0.34 0.2


16 2102-LWEB


2 2102-LWEB


18 2102-LWEB 0.04 0 linear PFOS


19 2102-LWEB


20 2102-LWEB 0.276 0.201


21 2102-LWEB


22 2102-LWEB 0.0851 0.0557 only L-PFOS for sum only L-PFOS for sum


23 2102-LWEB


24 2102-LWEB 22.8 22.2


25 2102-LWEB


26 2102-LWEB


27 2102-LWEB 0.053 0 0,014 = highest LOQ of single compound 0,014 = highest LOQ of single compound


28 2102-LWEB 0.2


29 2102-LWEA 0.17


30 2102-LWEB


31 2102-LWEB 0.2


32 2102-LWEB


33 2102-LWEB 0.04 0
The furnished LOQ is the individual LOQ 


of the four PFAS


The furnished LOQ is the individual LOQ 


of the four PFAS
34 2102-LWEB


35 2102-LWEB 0.163 0
Sum of branched and linear PFOS were 


used
36 2102-LWEB


37 2102-LWEB


38 2102-LWEB
PFNA, PFHxS, PFOS individually below 


LOQ. No LOQ determined for the SUM
No LOQ determined for the SUM


39 2102-LWEB 0.625


40 2102-LWEB


41 2102-LWEB 0.56 0


42 2102-LWEB 0.04 0


43 2102-LWEB 1.45 0


Sum of L-PFOS, PFOA, PFNA, PFHxSSum of L-PFOS, PFOA, PFNA, PFHxS Sum of L-PFOS, PFOA, PFNA, PFHxS Sum of L-PFOS, PFOA, PFNA, PFHxS
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Annex 7: Median values of PFCAs, PFSAs and sum of PFOS, PFOA, PFNA, PFHxS


Test sample - Liquid Whole Egg B (2102-LWEB)


 EURL-PT-PF_2102-LWE Report Version 1.0 Annex 7


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


23 September 2022 







Liquid Whole Egg B (2102-LWEB)


Perfluoroalkylcarboxylic acids (PFCAs) - Median values


Result Median


Analyte µg/kg wet weight


[all values]


Perfluorobutanoic acid (PFBA) 24 10 0.20


Perfluoropentanoic acid (PFPeA) 30 1 0.06


Perfluorohexanoic acid (PFHxA) 31 1 0.05


Perfluoroheptanoic acid (PFHpA) 31 0 0.05


Perfluorooctanoic acid (PFOA) 34 2 0.05


Perfluorononanoic acid (PFNA) 33 1 0.05


Perfluorodecanoic acid (PFDA) 31 1 0.06


Perfluoroundecanoic acid (PFUnDA) 30 0 0.05


Perfluorododecanoic acid (PFDoDA) 30 1 0.06


Perfluorotridecanoic acid (PFTrDA) 24 1 0.10


Perfluorotetradecanoic acid (PFTeDA) 24 1 0.10


No. of results 


contributing >LOQ


No. of results 


contributing to median 


values


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


EURL-PT-PF_2102-LWE Report Version 1.0 - LWEB Annex 7 - Page 1 of 3







Liquid Whole Egg B (2102-LWEB)


Perfluoroalkylsulfonic acids (PFSAs) - Median values


Result Median


Analyte µg/kg wet weight


[all values]


Perfluorobutanesulfonic acid (PFBS) 30 1 0.05


Perfluoropentanesulfonic acid (PFPeS) 22 0 0.06


Perfluorohexanesulfonic acid (PFHxS) 33 3 0.06


Perfluoroheptanesulfonic acid (PFHpS) 28 1 0.06


Linear Perfluorooctanesulfonic acid (L-PFOS) 29 6 0.05


Sum of branched Perfluorooctanesulfonic acids (br-PFOS) 19 1 0.05


Sum of branched and linear perfluorooctanesulfonic acids (total PFOS) 25 4 0.12


Perfluorononanesulfonic acid (PFNS) 20 1 0.10


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


Perfluorodecanesulfonic acid (PFDS) 27 0 0.09


No. of results 


contributing >LOQ


No. of results 


contributing to 


median values
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Result Median


Analyte µg/kg wet weight


[all values]


Sum of PFOS, PFOA, PFNA, PFHxS (ub) 20 0.20


Sum of PFOS, PFOA, PFNA, PFHxS (lb) 16  -


No. of results 


contributing 


>LOQ


No. of results 


contributing to 


median values


Liquid Whole Egg A (2102-LWEB) 
Sum of PFOS, PFOA, PFNA, PFHxS - Median values 


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food 
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Annex 8: Participants' methods for PFAS


Test sample - Liquid Whole Egg A and B (2102-LWEA and 2102-LWEB)


 EURL-PT-PF_2102-LWE Report Version 1.0 Annex 8


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


23 September 2022 







Liquid Whole Egg (2102-LWE)


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


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


LC Sample [g] Information


1 2102-LWEA 2,0 g yes yes we use only Matrix calibration yes


2 2102-LWEA 5.03 yes yes


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


sample injection internals to quantitate isotope-labeled 
internal standards - 13C3-PFBA; 13C2-PFOA; 13C4-


PFOS; 13C2-PFDA
yes no


3 2102-LWEA 5 yes yes no yes


4 2102-LWEA 5 yes : MPFAC-C-ES from Wellington Laboratories yes : MPFAC-C-ES from Wellington Laboratories yes no


5 2102-LWEA 1 yes yes no no
6 2102-LWEA 2 yes yes no no no
7 2102-LWEA 5 yes yes yes no
8 2102-LWEA 1 yes yes yes no
9 2102-LWEA 4 YES YES YES NO
10 2102-LWEA 1 yes yes no no
11 2102-LWEA 2.5 yes yes no no
15 2102-LWEA 2 yes - PFNA and PFOA; no - others yes - PFHxS and PFOS; no - others no no yes
16 2102-LWEA 5 yes yes no no


17 2102-LWEA 5.01 Yes Yes No No
Accreditation according to ISO/IEC 17025 only for 


PFOS and PFOA
18 2102-LWEA 3 yes yes
19 2102-LWEA 2.01 yes yes no no no
20 2102-LWEA 2 YES YES NO NO
21 2102-LWEA 2 yes yes none no no


22 2102-LWEA 5 yes yes yes no
LOQs where determined in matrix using either a S/N 


of 10 for the quantifer ion or the procedural blanc


23 2102-LWEA 1,0 yes yes no
24 2102-LWEA 2.5 YES YES YES NO
27 2102-LWEA 5 yes yes yes yes


28 2102-LWEA 2 yes yes no no
The QuEChERS method used is under validation now, 
the LOQ is set corresponding to the lowest standard 


of 0.1 ng/mL(0.05 ng/g),


29 2102-LWEA 2 yes yes yes/no no
30 2102-LWEA 2 yes yes no no
31 2102-LWEA 1 yes yes no yes
33 2102-LWEA 2 yes yes no yes
34 2102-LWEA 1.625 yes yes no no
35 2102-LWEA 4 yes yes yes no
37 2102-LWEA 1,0 g Yes Yes No No
38 2102-LWEA 5 yes yes yes yes
39 2102-LWEA 2.0932 Yes Yes Yes No


41 2102-LWEA 0.28 yes yes no no


We ran 3 procedural blanks (100% ACN), which 
contained no contamination with PFAS. ACN was 
injected after each sample to prevent cross-over 


contamination.
42 2102-LWEA 2 YES YES YES NO
43 2102-LWEA 5 g yes yes yes no


(yes/no) (yes/no)


Use of isotope-labelled internal standards for …


PFCAs (yes/no) PFSAs (yes/no)
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Liquid Whole Egg (2102-LWE)


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


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


LC Sample


1 2102-LWEA extraction  3x with methanol (28 ml complette) dry to 5 ml add 15 ml water pH 5,5


2 2102-LWEA
Sample was weighed into tared 50ml centrifuge 


tube containing "Quechers" extraction salts (NaCl 
+ MgSo4)


Acetonitrile and formic acid were added to tube, 
followed by Milli-Q-grade water. 


Tubes were vortexed for 5 minutes, followed by 15 
minutes centrifugation.


3 2102-LWEA add 2 ml H2O and 10 ml acetonitrile shake 25 min with a mechanical shaker centrifuge 10 min (5000 u/min, -2°C) transfer the supernatant in a 15 ml centrifuge tube


4 2102-LWEA Liquid extraction with acetone


5 2102-LWEA
Extraction in MeOH, after which direct injection is 


performed


6 2102-LWEA homogenization
addition of 10 mL water,10 mL acetonitrile  and 


internal standard
agitate intensively 60 min ultrasonic bath (agitate all 15 min) addition of buffering salts for phase-separation agitate intensively centrifugation (4000 U/min, T<12°C)


7 2102-LWEA
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.


8 2102-LWEA Pre-treatment: sample was shook
Extraction method: extraction according to a 
modified version of the QuEChERs method


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


sample measured in ACN-MeOH-H2O mix


9 2102-LWEA Extraction with MeOH/KOH


10 2102-LWEA modified Quechers method ISTD Mix added to 1g Sample
10 mL water and 10 mL ACN added to Sample 


and shaked for 5 min
after that mixture is treated in ultrasonic bath for 


15 min at room temperature
11 2102-LWEA PFAS were extracted with acetonitrile
15 2102-LWEA alkaline extraction


16 2102-LWEA alkaline digestion extraction with methanol UAE, room temperature centrifugation acidification, dilution with water


17 2102-LWEA
After the addition of internal standards extraction 


with acetonitrile was performed
18 2102-LWEA extraction with ACN with 0,1 % NH3
19 2102-LWEA extraction with solvent plus % acid


20 2102-LWEA
1) addition of 10 ul mix IS at 100 ng/ml to 2g 
sample and left for homogenization 20 min


2) addition of 10 ml NaOH 10 mM in methanol, 
vortex for 1 mon, USAE for 5 min


3) orbital digestion at 120 rpm for 2 h 4) centrifugation at 2000 rpm / 10 min
5) supernatant (9 ml aprox) reduced to 1 ml aprox 


under N2 stream
6) Dilution with HPLC water up to 50 ml and vortex


21 2102-LWEA no pre-treatment extraction with 10ml water


22 2102-LWEA
# 5 g of sample was extracted by shaking (20 


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


# centrifugation
# adding 50 µL ethyleneglycole to the supernatant 
followed by evaporation to 1 mL using nitrogen (50 


°C)


# addition of 9 mL water followed by PH adjusted 
with formic acid to a PH value of ~ 5 - 5,5


# centrifugation and transfer to SPE cartridge


23 2102-LWEA Sample 1,0g + 10mL solvent (1/ NH4OH in ACN) Shaking, untrasound, shaking, centrifugation
Decanting supernatant, adding 25uL of Ethylene 


glycol
Evaporation (60°C) into a volume of 1mL


24 2102-LWEA
EXTRACTION ACETONITRILE FORMIC ACID 


WATER


27 2102-LWEA Quechers (1gNaCl 1g MgSO4) 10ml Acetonitril
evaporation of organic layer by nitrogenstream at 


55°C
reconstitiution of sample with 3 ml 2,5% HAc


28 2102-LWEA 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


29 2102-LWEA ultrasonic extraction using acetonitrile
30 2102-LWEA 10 ml Acetonitrile


31 2102-LWEA 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
33 2102-LWEA Double exctraction with acetonitrile


34 2102-LWEA
1.0 mL of 0.2 M sodium hydroxide solution into the 


solid samples. Vortex and sonicate.
6.0 mL of UHPLC Acetonitrile. Vortex then 


sonicate for 15 min. Shake vigorously for 20 min
1 to 2 drops of 2M hydrochloric acid to neutralize 


(pH 6.0~7.0). Vortex and Centrifuge
Transfer the supernatant centrifuge tube which 


contains activated EMR-d-SPE and vortex
Re extract sample for the second time with 4.0 mL 


of UHPLC Acetonitrile


Transfer into centrifuge tube containing EMR 
Polish salts with manually hand shake and vortex 
and centrifuge; Evaporate the extracts down to 


5.0mL on TurboVap at 40 ±5ºC


Transfer and dilute the extract to 50 mL with 
UHPLC water; Adjust the pH to 6.5 ± 0.5 with 3% 


acetic acid in water or 0.1% ammonium hydroxide; 
Proceed with Solid Phase Extraction 


35 2102-LWEA
Samples were homogenized and freeze dried over 


48 hour.
Extraction was done using 10 ml of 


methanol/potassium hydroxide for 17 hours.


37 2102-LWEA Extraction with methanol overnight
Evaporation, addition of KOH, saponification 


overnight
SPE-WAX (for PFAS analysis) Evaporation (partly) Detection LC-MS/MS, neg. Mode, MRM.


38 2102-LWEA Extraction with Lead(II)acetate and MeOH Addition of formic acid Vortex, head-over-head, centrifugation Dilution with MQ


39 2102-LWEA
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


41 2102-LWEA
Approximately 0.28 g of homogenized liquid whole 
egg was weighted in a 50 mL polypropylene (PP) 


tube.


Each sample was spiked with 10 ng of internal 
standard (IS), after which 10 mL of acetonitrile 


(ACN) was 


added. The samples were then vortex-mixed and 
sonicated for 3 x 10 min (with vortex-mixing in 


between


time periods). The samples were then placed 
overnight (+/- 16h) on a shaking plate (135 rpm) 


at room


temperature. After vortex-mixing, the samples 
were centrifuged (4°C, 1037 x g, 10 min, 


Eppendorf centrifuge 


5804R) and the supernatant was transferred to a 
15 mL PP tube. These supernatants were dried to 


approximately 0.5 mL in a rotational-vacuum-
concentrator (Eppendorf concentrator 5301) prior 


to the clean-up
42 2102-LWEA EXTRACTION WITH ACETONITRILE
43 2102-LWEA Quechers-Extraction


Pre-treatment and extraction
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Liquid Whole Egg (2102-LWE)


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


LC Sample


1 2102-LWEA spe  phenomenex  strata xaw 33


2 2102-LWEA
Supernatant from extraction (above) was 


transferred to 15ml centrifuge tube containing 
"Quechers" 


dispersive (dSPE) reagents, MgSO4 + 
Primary/Secondary Amine ("PSA") silica gel.


Tubes were vortexed for two minutes, followed by 
15 minutes centrifugation.


3 2102-LWEA
freezing out of supernatant: -80°C 10 min, 


centrifuge 10 min  (5000 u/min, -2°C)
transfer 2 ml extract in a 10 ml PE-tube


solvent evaporation to dryness under a stream of 
nitrogene at 60°C


dissolve residue in 500 µl (MeOH/ 1% formic acid 
(2:1/v:v) in ultrasonic bath (5 min)


filtration into a conical PE vial using a RC 
membrane filter 


4 2102-LWEA Mix supernatant with water and pH adaptation at 3 SPE Strata Wax/GCB 200mg/50mg 6cc : 
- conditioning with MeOH/NH4OH, Methanol and 


then water
- sample loading


- washing with water/ammonium acetate 20 mM 
and MeOH/acetic acid 2%


 - drying - elution with MeOH/NH4OH Evaporation - Injection in polypropylene vial


5 2102-LWEA No clean-up
6 2102-LWEA 60% aliquot SPE (Oasis WAX, 60mg)


7 2102-LWEA
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.


8 2102-LWEA
9 2102-LWEA SPE Oasis WAX SPE Envi Carb


10 2102-LWEA
after ultrasonic bath Quechers-CET-Salt-Kit is 
added and sample mixture is shaked for 1 min 


centrifugation for 10 min at 4000 rpm
4 mL aliquot of supernat is mixed with 200 µL 


water and 5 µL glycerol and dried with nitrogen
after that the sample is filled up to 400 µL with 


ACN/MeOH (10/90, v/v) and vortexed
sample is then filtered with 0.2 µm syringe filter


11 2102-LWEA SPE purification
15 2102-LWEA SPE-WAX


16 2102-LWEA WAX SPE
elution with methanol and 0.1% NH4OH in 


methanol
17 2102-LWEA dSPE using C18 and envi-carb
18 2102-LWEA ENVI Carb SPE and Strata X SPE
19 2102-LWEA purification on SPE cartridge


20 2102-LWEA
1) Conditioning of Oasis WAX 3cc cartridges: 2 x 
2 ml Methanol followed by 2 x 2 ml HPLC water 


(gravity conditions)
2) Loading of the sample under gravity conditions 3) Drying for  min under vaccuum


4) Elution under gravity ocnditions with NH4Ac 
0.1% in methanol (2 x 2 ml)


5) Reduced to 0.5 ml aprox under N2 stream
6) Transfer to LC vial with insert (0.25 ml) and 


reduced to dryness under N2 stream
7) reconsititution in 100 ul of MeOH:H2O (1:9)


21 2102-LWEA +10ml ACN quechers dSPE


22 2102-LWEA # SPE (Strata X-AW) # ENVI-Carb 250 mg, 3 mL # elution using 4 x 1 mL 3% ammonia in methanol
# adding 10 µL ethyleneglycole followed by 


evaporation to dryness under nitrogen stream (50 
°C)


# addition of recovery standard and MeOH/ 1% 
formic acid; final volume of 250 µL


# if necessary syringe filtration


23 2102-LWEA
Adding 9mL of water into reduced volume of 


sample (1mL)
cleaning up in vacuum SPE 


Used columns: Waters Oasis WAX 6cc Cartrige 
150mg, 30um for PFAS analysis


Conditioning: H2O, MeOH, both 4mL - Loading 10 
mL of sample - Wasing with 25mMol NH4OH in 


water 4mL


Wasing with 25mMol NH4OH in water 4mL - 
Elution by 3% NH4OH in methanol 4mL


Then adding 25uL of ethylene glycol and 
evaporated into volume of 25ul


the rest was dissolved in 500uL of methanol with 
1% of formic acid


24 2102-LWEA oasis wax


27 2102-LWEA SPE with Strata PFAS (WAX-GCB) elution 2 times with 1% NH3 / MeOH
evaporation of NH3/MeOH by nitrogenstream at 


55°C to dryness
reconstitiution of sample with 0,50 ml 0,05%FA in 


Water/Methanol 1:1


28 2102-LWEA
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 0.5 mL


29 2102-LWEA degreasing using n-hexane dispersive SPE using activated carbon
30 2102-LWEA D-SPE
31 2102-LWEA Z-Sep+ and MgSO4 shaking and cetrifugation removing of aliquot for evaporation reconsitution in MeOH microfiltation before UHPLC-MS/MS


33 2102-LWEA
Weak anionic exchange (WAX) SPE plus 


graphitized carbon black (Envicarb)


34 2102-LWEA
Condition/Equilibration of the Solid Phase 


Extraction Cartridge (SPE) 0.3% Ammonium 
Hydroxide in MeOH, MeOH and Water


Strata™ X-AW(top)/Strata XL (bottom) Stacked 
cartridges, 150 mg/150mg/6 mL Phenomenex


Load sample 1.5 - 2.0 mL/min, wash with water, 
dry for 10-15 minutes


Elute with 0.3% ammonium Hydroxide in UHPLC 
Methanol 


Clean up further with Superclean™ ENVI-Carb™ 
SPE tube bed with 250mg, volume 3mL. Supelco 


Evaporate the extract down to 2.5mL. Adjust the 
sample volume to 5.0 mL with UHPLC water 


Filter using 0.2µm RC filter into vial


35 2102-LWEA
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. 


37 2102-LWEA


38 2102-LWEA
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


39 2102-LWEA
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


41 2102-LWEA


The remaining supernatant was transferred to 
polypropylene (PP) Eppendorf tubes that 


contained 0.1 mL of graphitized carbon powder 
(Supelclean ENVI-Carb) 


and 50 microliter of glacial acetic acid. The empty 


EURL Proficiency Test on Determination of PFASs in Liquid Whole Egg 2021 [EURL-PT-PF_2102-LWE]


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


15 mL tubes, that used to contain the extract, were 
rinsed twice using 250 microliter of ACN and 


vortex-mixing.


 This rinse-liquid was also added to the Eppendorf 
tubes, resulting in a final volume of approximately 


1 mL.


 After vortex-mixing the samples for at least 1 min, 
the samples were centrifuged (4°C, 10 min, 


9279.4 x g, Eppendorf centrifuge 5415R) 


and the supernatant was dried completely using 
the aforementioned vacuumcentrifuge.


 Finally, the samples were reconstituted with 200 
microliter of a 2% ammonium hydroxide solution 


(diluted in ACN),


 vortex-mixed, and filtered through an Ion 
Chromatography Acrodisc 13 mm syringe filter 


with 0.2 micrometer Supor polyethersulfone 
membrane into a PP auto-injector vial.


42 2102-LWEA
SPE CLEAN-UP WITH STRATA X-AW 200 mg - 


dSPE-Envicarb 80mg
43 2102-LWEA SPE Cleanup


Clean-up


EURL-PT-PF_2102-LWE Report Version 1.0 - PFASs Annex 8 - Page 3 of 4 







Liquid Whole Egg (2102-LWE)


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


LC Sample


1 2102-LWEA HPLC: Agilent 1200 MS: Agilent 6495
2 2102-LWEA Modified Method 537 using LC/MS/MS


3 2102-LWEA
Delay-Column: Synergi 4µm Fusion RP 80A , 50-2mm, Column: 


Gemini 5µ C18 110A, 150-2mm
Injektion volume 5µl, Oven temperature 25°C, Flow 0,3 ml/min
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Mobile phase A: H2O+ 5mmol NH4-formiate, Mobile phase B: MeOH + 
5mmol NH4-formiate


Elution gradient: 0min 35% B; 15,5min 100% B; 19,5min 100% B; 
20min 35% B; 22min 35% B


LC-MS/MS Sciex API 4000, MRM polary negativ, dwelltime 30 msec


4 2102-LWEA 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 : 12 minutes


5 2102-LWEA UPLC-MS/MS Column - Waters BEH C18 100mm MS - Waters Xevo-TQ-XS


6 2102-LWEA
LCQQQ (Agilent Technologies 1290 Infinity, Agilent Technologies 


6490)
Pre-Column and Column Zorbax Eclipse XDB-C18 Flow rate: 0,3 mL/min, Column Temp: 40 °C, injection volume: 1 µL


Eluent A: 0,1 mmol NH4OAc in 0,1% HCOOH (Milli Q water) - Eluent 
B: 0,1 mmol NH4OAc in MeOH


ESI, negative mode, capillary voltage:3000 V,  nebulizer pressure: 20 
psi, Sheath-Gas: T = 250 °C, flow rate: 11L/min, Gas flow rate: 14 


L/min


7 2102-LWEA
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-)


8 2102-LWEA 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


9 2102-LWEA LC-(ESI-)-MS/MS Hypersil Gold (100 x 2,1 mm) 1,9 µm


10 2102-LWEA
separation and detection with LCMSMS 1290-6495 with use of a delay 


column
Eluent A: 20 mM ammoniumacetat in water; Eluent B: MeOH Column: Phenomenex Gemini C18, 150 x 2 mm, 3 µm Flow: 0.3 mL/min


Gradient: 0 min 90% A - 2 min 90% A - 9 min 15% A - 12 min 2% A - 
25 min 2% A - 30 min 90% A


11 2102-LWEA LC-MS/MS analysis, C18 column, MRM transition
15 2102-LWEA RP-18 - separation, Orbitrap-MS - detection, MRM mode


16 2102-LWEA Luna Omega Polar 100x2.1mm, 3 m A 10mM NH4CH3COO, B 10mM NH4CH3COO in methanol flow 0.3 ml/min


17 2102-LWEA
Sample extracts were analyzed by LC-MS/MS with ESI operating in 


negative mode. HPLC equiped with a C18 column was coupled to triple 
quadrupole.


18 2102-LWEA LC-MS/MS
19 2102-LWEA column C18; LC-HRMS detector


20 2102-LWEA


The analysis of PFASs was by means of liquid chromatography (LC) 
coupled to HRMS.  Acquity LC (Waters, Milford, MA, USA) 


chromatography was equipped with an Hypersil GOLD PFP LC 
analytical column (50 x 3 µm) (Thermo Scientific). 


The separation was achieved working under gradient conditions with 
(A) methanol 20 mM Ammonium acetate and (B) water 20 mM 


Ammonium acetate. 


The system starts at 10% of A, maintained for 30 s and increased up to 
90% A for 9.5 min. Then, the gradient was maintained at this 


percentage for 3 min and returned to initial conditions within 1 min. The 
total run time was 14 min at a flow rate of 0.5 mL/min with an injection 


volume of 5 µL.


The chromatographic system was coupled to a QExactive (Thermo 
Fisher Scientific, San Jose, CA) mass spectrometer.  Equipped with 


heated electrospray ionization source (HESI) operating under negative 
conditions with a spray voltage of 2500 V, capillary temperature of 


350ºC, sheath gas at 50 a.u., auxiliary gas at 20 a.u. and S-Lens RF at 
60 a.u.


 The data was acquired in full scan (FS) mode from 66.7 to 1000 Da, at 
a resolving power of 70,000 FWHM.


21 2102-LWEA Acquity premier BEH Shield RP18 1.7µm Vanguard fit 2.1 x 100mm LCMSMS : Xevo TQ-XS with ESI probe , negative ionisation mode


22 2102-LWEA
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


23 2102-LWEA LC: MF A: 2mM NH4AC in MeOH, B: 2mM NH4AC in H2O used delay column: Halo 160A PFAS delay, 2,7um, 3,0x50mm Separation column: Atlantis T3 3um, 2,1x30 mm MS: tripple quadrupole


24 2102-LWEA LC MSMS 2 different runs for acid and sulfonic compounds


27 2102-LWEA Luna Omega 3µ PS 150x2.1mm 00F-4756 Restek_PFAS_Delay_Phase Pump A: 0.05g NH4AC+AcOH 5%MeOH /  Pump D: MeoH Gradient Detection : Sciex Qtrap 6500+ MRM neg


28 2102-LWEA
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


29 2102-LWEA seperation on reversed phase C18 detection in multiple reaction monitoring mode (ESI neg)
30 2102-LWEA LC-MS/MS


31 2102-LWEA UHPLC-MS/MS analysis 5 ul injection, (A) 5 mM ammonium acetate in water and (B) MeOH BEH C18 (100 × 2,1 mm; 1,7 µm); gradient elution
tandem mass spectrometry (triple quad, MRM mode), electrospray 


ionization in negative mode


33 2102-LWEA
Reverse phase separation using XB column (100 x 2.1 mm, 3 µm- 


Phenomenex).
Mobile phases: water and MeOH both containing 2 mM of ammonium 


acetate 
Acquisition: LC-Q-Orbitrap system using Full Scan mode (ESI-)


34 2102-LWEA LC Analytical column: Shim-pack XR-ODS III, 1.6µm, 2x50mm Ultra-Shield UHPLC Pre column Filter, 0.2µm frit
Mobile phase residue trap LC column, Shim-pack XR-ODS 2.2 µm, 


3.0x 30mm


5 mM Ammonium Acetate and 0.05% acetic acid in UHPLC Water 
(mobile phase A)  -  5 mM Ammonium Acetate and 0.05% acetic acid 


in Methanol (mobile phase B)


Total constant flow: 0.40 mL/min, LC Oven Temperature: 40 C°, Loop 
Volume: 50µL, Injection volume: 35 µL - LCMS/MS ESI Negative


35 2102-LWEA
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


37 2102-LWEA


38 2102-LWEA 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


39 2102-LWEA
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


41 2102-LWEA
Ultra-performance liquid chromatography coupled tandem ES(-) mass 
spectrometry (UPLS-MS/MS, ACQUITY, TQD, Waters, Milford, MA, 


USA) was used to analyze the PFAS. 


An ACQUITY BEH C18 column (2.1 x 50 mm; 1.7 micrometer, Waters, 
USA) was used to separate the analytes. To retain any PFAS 


contamination originating from the system, we inserted an ACQUITY 
BEH C18 pre-column (2.1 x 30 mm; 1.7 micrometer) between the 


solvent mixer and the injector.


 As mobile phase solvents, we used 0.1% formic acid in water and 
0.1% formic acid in ACN. The solvent gradient started at 65% of the 
0.1% formic acid solution in water, decreased to 0% of this solution 


after 3.4 min, and returned back to 65% at 4.7 min. 


The flow rate was set at 450 microliter/min, with an injection volume of 
6 microliter (partial loop). Multiple reaction monitoring of two diagnostic 


transitions was used to identify and quantify the target PFAS.


42 2102-LWEA
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


43 2102-LWEA Measurement: HPLC Injection method: standard - Injection volume (µl): 5 Stationary phase: C18-Phase  -  Detector: MS/MS Scan mode: MRM


Chromatographic separation and detection
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