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Summary
Test samples (food) Fish fillet (fresh water fish) - 2001-FI
Analytes of interest Mandatory for NRLs:
- PFASs (PFOS, PFOA)
Optional for NRLs:
- Other PFASs (perfluoroalkylcarboxylic acids and per-
fluoroalkylsulfonic acids)
Methods Any kind of method
Participants NRLs, OFLs, other official laboratories, commercial laborato-
ries performing the analysis of samples taken by food busi-
ness operators
Statistical evaluation ISO 13528:2015, IUPAC Protocol, Positive scoring system
Report 25 September 2020
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1.  Structure of the PT, test material and analytes

This proficiency test (PT) on the determination of PCDD/Fs, PCBs, BFRs, PFASs and
CPs in fish fillet (fresh water fish) was organized by the EURL for Halogenated Persistent
Organic Pollutants (POPs) in Feed and Food to be performed between February and
September 2020. The objective was to assess analytical performance of laboratories and
the interlaboratory comparability of results from analyses of PCDD/Fs, PCBs, BFRs,
PFASs and CPs in one sample of fish fillet.

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
2020. 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 will allow 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 per-
forming the analysis of samples taken by food business operators 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 opera-
tors.

The evaluated results will be discussed by representatives of EU Commission, NRLs and
the EURL at the COM/EURL/NRL workshop in November 2020.

11 Samples and coding

The fish fillet test sample was prepared of regular market food. The test sample was not
fortified with analytes of interest.

Fish fillet (fresh water fish) Sample no. 2001-Fl-xxx

Each participant received about 125 g of the test sample.
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1.2  Analytes of interest
NRLs for halogenated POPs in feed and food are requested to determine the following
parameters:
PFASs
» Perfluoroctanesulfonic acid (PFOS)

» Perfluorooctanoic acid (PFOA)

The following optional parameters may additionally be reported:
PFASs

» Perfluoroalkylsulfonic acids (PFSAs):
Perfluorobutanesulfonic acid (PFBS), perfluoropentanesulfonic acid (PFPeS), per-
fluorohexanesulfonic acid (PFHxS), perfluoroheptanesulfonic acid (PFHpS)

» Perfluoroalkylcarboxylic acids (PFCAs):
Perfluorobutanoic acid (PFBA), perfluoropentanoic acid (PFPeA), perfluorohexano-
ic acid (PFHxA), perfluoroheptanoic acid (PFHpA), perfluorononanoic acid (PFNA),
perfluorodecanoic acid (PFDA), perfluoroundecanoic acid (PFUNnDA), perfluorodo-
decanoic acid (PFDoDA), perfluorotridecanoic acid (PFTrDA), perfluorotetradeca-
noic acid (PFTeDA)

1.3 Coding of laboratories and confidentiality

The laboratory code of the participating laboratories will be kept confidential and will not
be revealed to other participants.

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.

The identity of OFLs will be kept confidential, unless a Member State initiated a co-
operation between the NRL, OFLs and the EURL.

1.4 Results of PFASs
Laboratories should:

o use their own reference standards for identification and quantification,
o report results for each analyte,
o report the limit of quantification (LOQ), at least for each non-quantified analyte,
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o report results for PFAS calculated on the anion-basis
o give method information and

o 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 have to be reported in in pg/kg wet weight for PFASs.

2. Participating laboratories

This proficiency test was open for participation of:
o National Reference Laboratories (NRLs) of EU member states
¢ National Reference Laboratories of other European countries
o Official laboratories

e Commercial laboratories

Table 1: Participating laboratories

Participating laboratories Region No. of participants
National Reference Laboratories European Union 27
Other Countries 2
Official Laboratories European Union 60
Other European Countries 0
Africa 0
Americas 2
Asia 1
Oceania 0
Commercial Laboratories European Union 16
Other European Countries 1
Africa 0
Americas 2
Asia 2
Oceania 0
Total 113
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21  Number of reported results
Table 2: Reported results for PFASs

Reported results Fish fillet (2001-FI)
PFOS 37
PFOA 35
PFBS 27
PFPeS 14
PFHxS 29
PFHpS 19
PFBA 24
PFPeA 24
PFHxA 27
PFHpA 27
PFNA 29
PFDA 28
PFUNnDA 28
PFDoDA 28
PFTrDA 22
PFTeDA 23

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

Accreditation according PFASs
to ISO/IEC 17025

yes 21

no 15

3. Detection methods

The following detection methods were applied:
e LC-MS/MS
e LC-HRMS
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4. Homogeneity and stability of the test material

The test for sufficient homogeneity was performed according to ISO 13528:2015 [2] and
the International Harmonized Protocol for the Proficiency Testing of Analytical Chemistry
Laboratories [1].

Therefore, 10 portions of the test sample 2001-FI were analyzed in duplicate for
PCDD/Fs, PCBs and PBDEs. The test materials showed sufficient homogeneity for these
analytes in the proficiency test. The stability check of the analytes of interest applying
room temperature storage was performed according to ISO 13528:2015 [2] for PCDD/Fs,
PCBs and PBDEs. The test materials showed sufficient stability for this proficiency test.
The sufficient homogeneity and stability can then also be concluded for other
halogenated contaminants, which were also naturally contaminated and not spiked.

5. Determination of the assigned values

Statistical evaluation of the PT results was performed by the EURL for Halogenated
POPs in Feed and Food according to ISO 13528:2015 [2] and the International
Harmonized Protocol for the Proficiency Testing of Analytical Chemistry Laboratories [1].

The determination of the assigned value was performed according to [1] by estimating of
the assigned value as the consensus of participants’ results. The Huber robust mean was
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.

The assigned value was only calculated for each compound individually 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 compounds were only taken for evaluation, if
these levels are equal to or above the LOQ; otherwise the LOQ will be taken.

Assigned values were calculated for PFDA, PFUnDA, PFDoDA and PFOS. Additionally
the median of all values was calculated.

Assigned values were not calculated for other PFASs due to the limited number of
reported results above the LOQ or no reported results above the LOQ.

Since there are no traceable reference values available, the assigned values in this PT
were calculated on the basis of the Huber robust mean of the results of the participants.
Therefore, the assigned values are only traceable to the results of the participants. Addi-
tionally the results of all participants reporting results and the results of participants hav-
ing accreditation according ISO/IEC 17025 were compared for PFASs. No significant dif-
ferences between the assigned values calculated for both data sets were observed.
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Table 4: Comparison of assigned values for all participants and participants with reported accreditation
according to ISO/IEC 17025 for PFASs

Test sample Assigned value Assigned value
Deviation

Fish fillet (2001-FI) All participants ISO/IEC 17025 accreditation

pg/kg wet weight pg/kg wet weight %
PFDA 1.36 1.37 1
PFUNDA 0.315 0.292 7
PFDoDA 0.580 0.592 2
PFOS 10.3 10.3 0

5.1 Assigned values for PFASs

The assigned values for the test sample 2001-F| were calculated as consensus of partici-
pants’ results for PFASs.

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

Test sample PFDA PFUNnDA PFDoDA PFOS
pg/kg wet weight pg/kg wet weight pg/kg wet weight ug/kg wet weight
Fish fillet
1. .31 . 10.
(2001-F1) 36 0.315 0.580 0.3
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Figure 1: Assigned (blue) and median (yellow) values for PFASs for fish fillet (2001-FI) [ug/kg wet weight]
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6. Evaluation of results

6.1 Z-score calculation

The criteria for a successful participation of laboratories were based on the evaluation of
the results of individual compounds.

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

z=(x -Xa)/ Op

Xa: assigned value

x: participants result

0,: fitness-for-purpose-based standard deviation for proficiency assessment
The standard deviation for proficiency assessment o, was defined as 20 %.

Z-scores for individual compounds were only calculated and reported if levels for these
compounds 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)

6.2 PFASs - Participants’ z-scores

Assigned values for PFDA, PFUnDA and PFDoDA were in the range of 1 ug/kg wet
weight whereas the assigned value for PFOS was with around 10 ug/kg wet weight one
order of magnitude higher.

Table 6: Distribution of participants’ z-scores for PFASs for fish fillet (2001-FI)

;Zr:;'?t;g;ft’: partic- PFDA PFUNDA PFDoDA PFOS
| z-score | < 2 88 % 90 % 94 % 79 %
2 <|z-score| <3 8 % 0% 6 % 9%
| z-score|2 3 4% 10 % 0 % 12 %
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Z-score distribution - Fish fillet (2001-FI)
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Figure 2: Distribution of participants’ z-scores for PFASs for fish fillet (2001-FI)
[Green bars: -2 < z-score < 2, yellow bars: -3 < z-score < -2, 2 < z-score < 3, red bars: z-score < -3,
z-score 2 3]

7. Participants’ feedback

A questionnaire for feedback from participants of this EURL proficiency test was available
as online survey between 23 July 2020 and 31 August 2020. The survey was anony-
mous, but participants could also give their laboratory name. The identity of the laborato-
ries is kept confidential. The survey included seven questions related to different topics
(participants’ information, organization of the proficiency test, PT test samples and evalu-
ation of results and summary of data) and a possibility to include comments and further
suggestions. In total, 20 laboratories (18 % of all participants) participated in this survey.
A summary of the results is also given in annex 8.
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7.1 Overview of questions and answers of participants
Participants’ information:

National Reference Official Laboratory Commercial laboratory Other
Laboratory (NRL) (OFL)
63 % | 5% | 26 % | 11 %
Organization of proficiency test:
Fully Largely Partly Not at all | No opinion
Satisfied with organization of PT 68 % 32 % - - -
Meeting of expectations 74 % 21% 5% - -
Information understandable 68 % 32 % - - -
Time frame acceptable 74 % 26 % - - -
PT test samples:
| Fully | Largely | Partly | Not at all | No opinion
Selection of matrix and level of 47 % 37 % 16 % - -
contamination adequate
Evaluation of results and summary of data:
| Fully | Largely | Partly | Not at all | No opinion
Evaluation of results and report

clear and comprehensible

68 % 21 % ‘ 11 % ‘ - ‘ ]

7.2 Comments and suggestions

Comments referred to the too low concentrations for PCDD/Fs and the too complex ta-
bles for the overview of the results. Additionally also the long time between preliminary
and final report was mentioned.

8. Quality control

The Deutsche Akkreditierungsstelle GmbH attests that the provider of proficiency testing
Chemisches und Veterinaruntersuchungsamt Freiburg, EU-Reference Laboratory (EURL)
for halogenated persistent organic pollutants (POPs) in Feed and Food is competent un-
der 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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9. Summary of participants’ results

An overview of the PCDD/F and PCB results for the PT test sample fish fillet (2001-FI)
and the evaluation of the results are given in the following annexes 1 - 8. Laboratories are
coded according to the laboratory codes sent after registration.
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11. Annex

(Please double click on the pdf-icons to open the annexes.)

Fish fillet (2001-FI)

1 | Assigned values — PFAS m

2 | Participants’ results — Tables — PFAS

3 | Participants’ z-scores — Tables - PFAS &
- [ or |

4 | Participants’ z-scores — Charts — PFAS

5 | Participants’ methods — PFAS m

Questionnaire for feedback from participants

6 | Summary of feedback m:

EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
c/o State Institute for Chemical and Veterinary Analysis of Food Freiburg

/}) / 5 . 4 -
el Sa

Alexander Schachtele

(Head of EURL for halogenated POPs in Feed and Food)
Phone: +49 761 8855 500

E-Mail: eurl-pops@cvuafr.owl.de
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Annex 1: Assigned values of PFCAs and PFSAs
Test sample - Fish fillet (2001-FI)
Assigned values of sum parameters and individual congeners

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

EURL-PT-POP_2001-FI Report Version 1.0 - PFASs Annex 1





Ewropean Unson Reference Labomnory

Halogenated POPs

EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FlI]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-FI)

Perfluoroalkylcarboxylic acids (PFCAs) - Assigned values

Analyte

Perfluorobutanoic acid
Perfluoropentanoic acid
Perfluorohexanoic acid
Perfluoroheptanoic acid
Perfluorooctanoic acid
Perfluorononanoic acid
Perfluorodecanoic acid
Perfluoroundecanoic acid
Perfluorododecanoic acid
Perfluorotridecanoic acid
Perfluorotetradecanoic acid

EURL-PT-POP_2001-FI

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

Result
ug/kg wet weight

Assigned value

[outliers removed]

1.36
0.315
0.580

Robust standard
deviation
[outliers removed]

0.16
0.069
0.10

Report Version 1.0 - PFASs

Standard
uncertainty
[outliers removed]

0.043
0.019
0.028

No. of results
contributing to
assigned value

23
21
21

Median

[all values]
0.550
0.250
0.200
0.200
0.200
0.129

1.33
0.340
0.592
0.296
0.300
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Ewropean Unson Reference Labomnory

Halogenated POPs

EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FlI]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-FI)

Perfluoroalkylsulfonic acids (PFSAs) - Assigned values

Analyte

Perfluorobutanesulfonic acid
Perfluoropentanesulfonic acid
Perfluorohexanesulfonic acid
Perfluoroheptanesulfonic acid
Perfluorooctanesulfonic acid

EURL-PT-POP_2001-FI

(PFBS)
(PFPeS)
(PFHxS)
(PFHpS)
(PFOS)

Result
ug/kg wet weight

Assigned value Robust standard
deviation
[outliers removed] [outliers removed]
10.3 2.3

Report Version 1.0 - PFASs

Standard
uncertainty
[outliers removed]

0.50

No. of results
contributing to
assigned value

32

Median

[all values]
0.200
0.200
0.149
0.100

10.7
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25 September 2020

Annex 2: Participants' results of PFCAs and PFSAs

Test sample - Fish fillet (2001-FI)

* Modified/additional results reported after distribution of preliminary results to all participating laboratories
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Halogenated POPs
EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-FI)
Perfluoroalkylcarboxylic acids (PFCAs) - Results

Result Perfluorobutanoic Perfluoropentanoic Perfluorohexanoic Perfluoroheptanoic Perfluorooctanoic Perfluorononanoic Perfluorodecanoic Perfluoroundecanoic Perfluorododecanoic Perfluorotridecanoic Perfluorotetradecanoic
LC Sample Hg/kg wet weight acid acid acid acid acid acid acid acid acid acid acid
(PFBA) (PFPeA) (PFHxA) (PFHpA) (PFOA) (PFNA) (PFDA) (PFUNDA) (PFDoDA) (PFTrDA) (PFTeDA)

1 2001-FI <05 <05 <05 <05 10.6 <05 0.85 <05 <12 <12
2 2001-FI
5 2001-FI <05 <0.5 <0.3 <0.3 <05 <0.3 1.47 0.323 0.565 <0.3 <0.3
8 2001-FI <0.01 0.011 0.014 0.017 0.033 0.121 0.805 0.229 0.533 0.248 0.132
12 2001-FI <1 <1
18 2001-FI <0.053 <0.002 < 0.006 < 0.006 0.025 0.096 1.3 0.319 0.534
20 2001-FI <1 <05 <0.2 <0.6 <0.2 1.3 0.4 0.7 0.2 0.2
23 2001-FI <10
24 2001-FI <05 <01 <01 <01 <01 0.11 1.25 0.28 0.47
26 2001-FI <10 <0.2 <0.2 <0.2 <0.2 <0.2 1.29 <0.2 <0.2 <0.2 <0.2
40 2001-FI 0.4 <0.05 <0.05 <0.05 0.03 0.1 1.51 0.35 0.66 <0.1 0.27
47 2001-FI <0.1 <0.1 <0.1 <0.1 0.1 i3 0.29 0.58 0.15 0.22
48 2001-FI 0.34 <0.05 <0.05 <0.03 0.02 0.082 1.29 0.24 0.53 0.28 0.08
50 2001-FI
55 2001-FI <0.222
59 2001-FI <05 <05 <05 <05 <05 <05 15 <05 0.7 <05 <05
61 2001-FI <1
72 2001-FI 0.0355
73 2001-FI 0.13 0.08
77 2001-FI <0.025 0.029 0.098 0.447 0.24 0.404 <05 0.785
80 2001-FI <22 <2 <2 <0.6 <05 <05 1.57 <2 <5
82 2001-FI <0.6 <0.1 <0.15 <0.01 0.025 0.112 131 0.33 0.584 0.26 0.324
84 2001-FI 0.156 <01 <01 <01 0.164 <01 1.24 0.28 0.48
91 2001-FI <0.2 <0.1 <0.05 <0.05 <0.05 0.107 1.13 0.297 0.509 0.21 0.206
97 2001-FI <1 <1 <1 <1 <1 <1 1.7 <1 <1 <1 <1
103 2001-FI 0.026 0.12 1.6 0.4 0.65 0.27
107 2001-FI 7.4 0.3 <0.2 <0.2 <0.2 <0.2 1.24 0.41 0.52 <0.2 <0.2
114 2001-FI <04
117 2001-FI <12 0.326 0.494 <0.25 0.337 0.186 1.39 0.355 0.667 0.291 0.453
118 2001-FI <10 <5 <2 <0.2 <0.2 <0.2 2.06 0.525 0.867 <05 <5
119 2001-FI <2 <3 <2 <2 <2 <2 <2 <2 <3 <2 <2
125 2001-FI <1 <0.05 <0.05 <0.05 <0.1 0.09 1.38 0.3 0.6 0.25 0.21
127 2001-FI <1 <1 <1 <1 <1 <1 1.34 <1 <1 <2 <2
128 2001-FI <0.1 <0.1 <0.1 <0.1 0.12 1.47 0.27 <15 <1 <1
130 2001-FI <13.3 < 8.64 3.94 <5.8 2.79 0.485 3.41 <2.52 <7.13 4.1 13.1
133 2001-FI <0.05 <0.05 <0.05 <0.05 <0.05 0.129 1.55 0.371 0.718
135 2001-FI <05 <05 <0.3 <0.3 <05 <0.3 1.22 0.303 0.513 <0.3 <0.3
1* 2001-FI <05 <05 <05 <05 <05 15 <05 0.85 <12 <12
59* 2001-FI <05 <05 <0.5 <05 <05 <05 15 <05 0.7 <05 <05
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Halogenated POPs
EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-FI)
Perfluoroalkylsulfonic acids (PFSASs) - Results

Result Perfluorobutanesulfonic Perfluoropentanesulfonic Perfluorohexanesulfonic Perfluoroheptanesulfonic

Sample ug/kg wet weight acid acid acid acid
(PFBS) (PFPeS) (PFHxS) (PFHpS)

2001-FI <0.5
2001-FI
2001-FI <0.3 <0.3 <0.3 <0.3
2001-FI 0.007 0.01 0.124 0.019
2001-FI <1 <1
2001-FI <0.004 <0.003 0.104
2001-FI <1 <1
2001-FI
2001-FI <0.1 0.12 <0.1
2001-FI <0.2 <0.2 <0.2 <0.2
2001-FI <0.05 <0.05 0.12 <0.05
2001-FI <0.05 0.11 <0.05
2001-FI <0.02 0.051
2001-FI
2001-FI
2001-FI <05 <05 <05 <05
2001-FI
2001-FI
2001-FI 0.13
2001-FI
2001-FI <27 <0.5
2001-FI <0.005 0.094 0.014
2001-FI <0.1 0.131
2001-FI <0.05 <0.05 0.114 <0.05
2001-FI <1 <1 <1 <1
2001-FI <0.01 0.013 0.11 0.019
2001-FI <0.2 <0.2 <0.2 <0.2
2001-FI
2001-FI <0.25 0.149
2001-FI <0.2 <0.2 <0.1
2001-FI <2 <2 <2 <2
2001-FI <0.05 <0.05 0.1 <0.05
2001-FI <1 <1 <1 <1
2001-FI <0.1 <0.1 <0.1
2001-FI <731 <731 <6.17 <0.617
2001-FI <0.05 0.118
2001-FI <0.3 <0.3 <0.3
2001-FI <0.5
2001-FI <05 <05 <05 <05

EURL-PT-POP_2001-FI

Perfluorooctanesulfonic
acid
(PFOS)
1.5
11.2
10.7
14.8
10.2
9.44
9.27
18.8
10.3
12.4
12.6
115
7.29
5.7
<0.192
17
6.75
7.84
10.9
5.46
11.6
9.28
10.6
10.1
8.9
13.6
11.9
19.2
11
13.3
11.3
11.3
11.2
6.9
8.13
11.8
9.45

10.6
12
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Additional Perfluorooctanesulfonic
information acid
(PFOS)

only linear-PFOS (not branched-PFOS)

linear PFOS; total PFOS: 10.55

total PFOS

linear PFOS
linear PFOS

L - PFOS
linear PFOS; total PFOS: 12.1
linear PFOS
Linear PFOS

Linear

as anion
linear-PFOS reported

linear PFOS
Total PFOS

linear PFOS
linear PFOS

only linear-PFOS (not branched-PFOS)
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European Union Reference Laboratery

Halogenated POPs

EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
25 September 2020

Annex 3: Participants' z-scores of PFCAs and PFSAs - Tables
Test sample - Fish fillet (2001-FI)
Z-scores of sum parameters and individual results

Calculation of z-score on basis of assigned value
z=(x-X,)/ oy

Xa: assigned value
X: participants result
Op: fitness-for-purpose-based standard deviation for proficiency assessment

20%: Evaluated PFASs

* Modified/additional results reported after distribution of preliminary results to all participating laboratories
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Halogenated POPs

EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-FI)

Perfluoroalkylcarboxylic acids (PFCAs) - Z-scores

Z-score
Sample [0, =20 %]

Perfluorobutanoic
acid
(PFBA)

Perfluoropentanoic
acid
(PFPeA)

Perfluorohexanoic
acid
(PFHxA)

Perfluoroheptanoic
acid
(PFHpA)

Perfluorooctanoic Perfluorononanoic
acid acid
(PFOA) (PFNA)

Perfluorodecanoic
acid
(PFDA)

Perfluoroundecanoic
acid
(PFUNDA)

Perfluorododecanoic Perfluorotridecanoic
acid acid
(PFDoDA) (PFTrDA)

Perfluorotetradecanoic
acid
(PFTeDA)

2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI

2001-FI
2001-FI

EURL-PT-POP_2001-FI

Report Version 1.0 - PFASs

0.4
-2.0

-0.2
-0.2

-0.4
-0.3
0.6
-0.2
-0.3

0.5

8.5

0.1
1.4

0.1
1.3

0.6
-0.4
-1.2

0.1
0.4 |

0.4 |
1.0

-0.9
0.7

0.0 |
0.4

1.0 |

1.2 |
0.6

2.3
1.0 \
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Halogenated POPs

EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-FI)

Perfluoroalkylsulfonic acids (PFSAs) - Z-scores

Z-score
Sample [0, =20 %]

Perfluorobutanesulfonic
acid
(PFBS)

Perfluoropentanesulfonic
acid
(PFPeS)

Perfluorohexanesulfonic
acid
(PFHXS)

Perfluoroheptanesulfonic
acid
(PFHpS)

Perfluorooctanesulfonic

2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI

2001-FI
2001-FI

EURL-PT-POP_2001-FI
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
25 September 2020

Annex 4: Participants' z-scores of PFCAs and PFSAs - Charts
Test sample - Fish fillet (2001-FI)
Z-scores of sum parameters and individual results

Calculation of z-score on basis of assigned value
z=(x-X,)/ oy

Xa: assigned value
X: participants result
Op: fitness-for-purpose-based standard deviation for proficiency assessment

20%: Evaluated PFASs

+ 2 z-scores:
+ 3 z-scores: —_—
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP-2001-FI]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-FI)
Perfluorodecanoic acid
Assigned value: 1.36 pg/kg wet weight

20 %)

Z-score (O

Laboratory code

EURL-PT-POP_2001-FI Report Version 1.0 - PFASs Annex 4





20 %)

Z-score (O

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP-2001-FI]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-F1)
Perfluoroundecanoic acid
Assigned value: 0.32 pg/kg wet weight

3
2
1 I I I
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Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP-2001-FI]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-FI)
Perfluorododecanoic acid
Assigned value: 0.58 pg/kg wet weight

20 %)
[

o Q ~ o @ ) ©
=1 < L} 134 [} [ —
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0
N
—

4
82

Z-score (O
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Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP-2001-FI]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-F1)
Perfluorooctanesulfonic acid
Assigned value: 10.3 pg/kg wet weight

20 %)

Z-score (O

Laboratory code
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

25 September 2020

Annex 5: Participants' methods for PFASs

Test sample - Fish fillet (2001-FI)
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LC

20

23

24

26

40

47

48

50

103

107

114

17

118

119

125

127

128

130

133

135

EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]

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

Fish fillet (2001-FI)

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

Sample
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI
2001-FI

2001-FI

Weighed sample
o]

5.0

1.0257

1 (dry)

5.0

25
0.5

75

EURL-PT-POP_2001-FI

Use of isotope-labelled internal standards for ...
PFCAs (yes/no)

YesS (13CPFBA, 13CPFPeA, 13CPFHxA, 13CPFHpA,
13CPFOA, 13CPFDA, 13CPFUGA, 13CPFDoA)

yes

no

yes

yes

yes / not for PFTrDA

Yes (13C

PFSAs (yes/no)
yes
yes
yes
yes (13CPFHxS, 13CPFOS)
yes
yes / not for PFHpS, PFPeS
yes
yes
yes
yes
Yes
yes
yes
yes (PFOS_C13)
yes
yes
Yes
Yes (13C labeled PFOS)
Yes
yes
yes
yes
yes

YES

Other internal standards

Use of recovery / injection standard(s)
(yes/no)

no

no

no other injection Standards, we use only = yes, because use of isotop-labelled internal

isotop-labelled internal standards
yes

No

no
no
yes/no (recovery use - yes; injection
standard - no)

No

No

no

Recovery correction
(ves/no)

no

yes

yes
no
no

no

yes
standards
yes
No
yes
no
yes
no

yes

No

yes
no
yes
no

YES - ISOTOPIC DILUTION
no

no

no
no

yes

no
no

no

Matrix calibration
(yes/no)

no
no
no

no

no
no

no

no
no

no

no

No

no
no
no

no

no
no
NO
no

no

no
no
no
no

no

Report Version 1.0 - PFASs
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EU-RL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-F1)
Methods Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkyisulfonic acids (PFSAs) - Pre-treatment and extraction

LC Sample
1 2001-FI
2 2001-FI
5 2001-FI
8 2001-FI
12 2001-FI
18  2001-FI
20 2001-FI
23 2001-FI
24 2001-FI
26 2001-FI
40  2001-FI
47 2001-FI
48 2001-FI
50  2001-FI
55  2001-FI
59  2001-FI
61 2001-FI
72 2001-FI
73 2001-FI
77 2001-FI
80  2001-FI
82 2001-FI
84  2001-FI
91 2001-FI
97 2001-FI
##  2001-FI
##  2001-FI
##  2001-FI
##  2001-FI
##  2001-FI
##  2001-FI
##  2001-FI
##  2001-FI
## 2001-FI
##  2001-FI
##  2001-FI

Pre-treatment and extraction

freeze dried

stirring extraction of 0.5 g of fish with 5 ml of methanol
ultrasonic bath; Methanol, acetonitrile

7.5 g of sample + addition of internal std

Lyophilization

# 5 g of sample was extracted by shaking (15 min) and
ultrasonication (15 min) using 10 + 2 mL KOH (0,1 M)
extraction by Methanol

5ml H20+ 5ml 1% NH40H

2 g sample + 5 ml water

Adding ISTD solution after weighing in of the sample

Extraction and purification with methanol, no other pretreatmen

Methanol extraction

drying

Extraxtion with Acetonitrile

ultrasonic extraction using acetonitrile

Ultra Turrax exctraction with CAN

Ultrasound assisted extraction with 1 mL of 0.2 M NaOH and 10
mL of MeOH.

Extraction using Methanol

Take ~2g sample in centrifuge tube.

homogenize sample, weigh 1 g, add internal standard solution (for
each component specific isotope-labelled

Extraction with MeOH/KOH

Addition of isotope-labelled internal standards, acetonitrile

extraction and aliquot concentration
QUECHERS-LIKE EXTRACTION WITH ACETONITRILE, MgSO

AND NaCl

Ultrasonic extraction with acetonitril-ultrapure water (9:1)
Extraction with acetonitril

ACETONITRILE FORMIC ACID EXTRACTION

Addition of 1mL 200mM NaOH, shaking, addition of 5 mL MeOH,
shaking.

freeze drying

1 gram, addition of internal standards

Extraction with acetonitrile

Extraction with acetonitrile

extract several times with acetonitrile, shake and ultrasonic

Add Surrogate Spiking solution to all. Add PFAS second source

spiking solution to QC.

1-spike of surrogate IS (10 uL at 100 ng/ml) in samples settled in
PP 50 ml tubes

Addition of 10 ml of water

EURL-PT-POP_2001-FI

extraction with methanol KOH 0.1M

addition of deionized water, acetonitrile and formic acid

Ultrasonication-assisted solvent extraction - 30 min. with Metanol
1% formic acid

shaking

# centrifugation, the supernatant was PH adjusted with formic acid # adding 100 pL glycerine/MeOH 1:1 followed by evaporation to 1

to a PH value of ~ 6

Shaking
1 ml TBA (0,5 molar pH 10) + 2,5 ml Sodium carbonate buffer

Adding 10 mL water and 10 ml acetontrile to the sample, vortex
afterwards followed by mechanically

Centrifuging

extraction with quechers

After extraction sample was centrifuged and ~9 mL aliq. was
dilluted to ~100 mL with Mili-Q grade water
Add internal standard, vortex. Stand for 15 minutes.

standard), ad acetontrile (10 ml), mix vigorously, extraction with
ultrasonic treatment,

Adding the internal standards before extraction

30 minutes ultrasound extraction.
continuous hot extraction with methanol 4h

Addition of 2ml 200mM sodium hydroxide and 10 ml methanol

Add sodium hydroxide solution. Vortex and sonicate for 10 min.
2-after 20 min addition of 10 ml methanol (10 mM NaOH)

extraction with 10 ml of acetonitrile

mL using a vacuum centrifuge

Quechers salts (NaCl, MgSO4)
extration with 15ml tert.-butyimethylether (3 times)

shaking for 5 min and subsequently extraction with ultrasonic for
15 min

Evaporation by kuderna Danish evaporater until 2 mL

and slightly acidified with formic acid (50 ul)

Add 4 ml of 0.25 NaOH. Stand for 30 mins. Add 2 ml 0.5M HCI.

Centrifugating, neutralising extract with acid and dilution with
water.

Vortexing and head-over-head for 30 minutes

Add Acetonitrile followed by vortex and sonicate for 15 min
3- vortex 1 min + ultrasonication bath 5 min

Quecher extraction salts (4 g Na2S04, 1 g NaCl, 1g trisodium
citrate dehydrate 0.5 g Disodium hydrogen citrate sesquihydrate)

addition of NaCl and MgSO4

# addition of 9 mL water

Shaking / Centrufugation

using of ethylenglycole as keeper

Add 6 ml of ACN. Sonicate for 15 mins, Shake for 15 mins.

Addition of 100ul formic acid

Shake on an automated shaker for 20 min. Neutralize (pH
6.0~7.0).
4 - 2 hin an orbital digestor at 100 rpm

shaking and centrifugation

# centrifugation and transfer to SPE cartridge

evaporate with nitrogen

Centrifuge @10,000g for 30 min. Remove supematent to fresh
tube and repeat ACN extraction.

Centrifugation for 10min 3500rpm

Transfer the supernatant to a tube which contains activated EMR-

5 - centrifugation at 20 °C, 4000 rpm for 10 min

Report Version 1.0 - PFASs

d-SPE: organic layer is purified with Z-Sep+ sorbent

using of PP-vials

Combine extracts and centrifuge for 10 min.

Decant of liquid in Greiner tube containing 25ml Milli-Q water

Re extract sample for the second time

6 - Collection of 5 ml of the supernatant and put in PP 100 mL
botle

shaking and centrifugation

Transfer the supernatant into another 50 mL polypropylene
centrifuge tube which contains EMR Polish salts
7 - Addition of 100 ml HPLC water and mix

evaporation and reconstitution in MeOH

Evaporate the extracts down to 5.0mL and dilute the extract to 50
mL with UHPLC water Adjust the pH to 6.5 + 0.5
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EU-RL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-F1)
Methods Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs) - Clean-up

Clean-up
LC Sample
1 2001-FI spe oasis wax envicarb
2 2001-FI no
5 2001-FI
8 2001-FI d-SPE: organic layer is purified with Z-Sep+ sorbent
12 2001-FI solid purification using PSA cartridge (QUEChERS)
18  2001-FI # SPE (Strata X-AW) # ENVI-Carb 250 mg, 3 mL # elution using 4 mL 3% ammonia in methanol # adding 100 pL glycerine/MeOH 1:1 followed by # addition of recovery standard and MeOH/ 1% formic # if necessary syringe filtration
evaporation to dryness using a vacuum centrifuge acid to a final volume of 500 uL.
20 2001-FI Spe - Aspec automatic spe chromatography
23 2001-FI 30cc wax column Oasis Waters
24 2001-FI
26 2001-FI After extraction a citrate salt mixture kit (BEKOlut Next the sample ist centrifuged for 10 min and an 4 mL (200uL) and glycerin. Then the sample is evaporated till (10/90, v/v) are added to get a total volume of 400 uL.  After homogenizing the sample is centrifuged again  a sample vial through a syringe-filter
Citrate-Kit-01) is added and the sample is shaken. aliquot of the supernatant is mixed with water 200 pL with nitrogen and ACN/MeOH and the supernatant is filled into
40  2001-FI No additional clean-up
47 2001-FI Extraction with basic acetoniril Filtration via ENVI Carb SPE using Strata X
48  2001-FI Alkaline digestion with KOH Neutralization with formic acid to pH 3.5 SPE cleanup on oasis WAX columns using GILSON
sample prep instrument
50  2001-FI spe wax 6ml-150 mg
55  2001-FI SPE weak anion exchange clean-up
59  2001-FI dispersive SPE using activated carbon
61 2001-FI Oasis Wax followed by Envicarb
72 2001-FI Cleanup with Strata-X-AW columns. Wash: Water Elution with 1% NH4OH solution in methanol/diethyl ~ Evaporation under N2 in water bath (40 degrees) and
5mL, Methanol 2 mL. ether (1:9) reconstitution in 200 uL MeOH:Water (2:8)
73 2001-FI Solid phase extraction
77  2001-FI Add water to make the combined extraction solutions = Condition Waters Oasis WAX SPE cartridge with 4 ml Add 4 mls H20. Load sample under vacuum (3-6 ml/min) Wash with 4mls 25mM sodium acetate (pH 4) Wash with 4mls of 40% MeOH:H20 Dry under vacuum, then place Strata GBC cartridge Wash with 8mis MeOH Elute using 2 mis of 2% ammonium hydroxide in MeOH Reconstitute with 225ul MeOH. Add 25ul RS (MPFAC-
up to 50ml. Invert gently so as not to disturb the pellet. 2% ammonium hydroxide in MeOH and by 4 ml MeOH under WAX SPE C-IS) and 250ul of 2mM ammonium acetate in water.
80  2001-FI ad QuEchERs CET-salt mixture, mix vigorously, take aligout (4 ml) of supernatant, ad 200 pl water concentrate with support of nitrogen stream (40°C) to ad a mixture of acetontiri-methanol (10:90), if nececssary centrifuge and take clear supernatant
separate liquid phase with centrifugation, 200 pl homogenize,
82  2001-FI SPE Oasis WAX SPE Envi Carb
84  2001-FI Purification through SPE
91 2001-FI SPE CLEAN-UP WITH STRATA X-AW (top) 150 mg/
STRATA X-L (top) 150 mg
97  2001-FI Centrifugation of the freezed extracts and using only
the clear organic phase
##  2001-FI C18 and ENVI carb
##  2001-FI SPE WAX WATERS
## 2001-FI SPE: OASIS WAX 60mg elution with 4 mL MeOH and 4 mL 0.1% NH3 in MeOH
## 2001-FI silica clean up partitioning with MTBE as tetrabutylammonium salt solvent exchange
##  2001-FI SPE (Strata-X-AW Polymeric Weak Anion Conditioning with methanol and 0.04M HClin water  Washing with 25mM sodium acetate buffer and 0.04M Elution with 2% NH4OH in acetonitrile Evaporation under N2 at 40 degrees celcius Re-di tion in itrile, 2mM ium acetate Addition of injection standard
(200mg/6ml, 33um, Phenomenex)) HCl in methanol in water
## 2001-FI freeze out supernatant dry by N2 solve in Methanol/Formic acid
##  2001-F| SPE column: Strata-X-AW/Strata XL
## 2001-FI the organic acetonitril extract is added to an activated ~ the pre-cleaned extract is then diluted with water and
carbon cartridge, passed over a weak anion exchange cartridge
##  2001-FI Condition/Equilibration of SPE Oasis WAX: 0.2% NaOH in methanol, methanol, 0.1 M of Formic  load samples onto the SPE cartridge with a flow of 1.5~ Wash the cartridge with a flow of 1.5 to 2.0 mL/min  Elute with 5mL 0.2% NaOH in methanol 5mL UHPLC Evaporate the extract down to approximately 2.5mL 40 Adjust the sample volume to 5.0 mL with UHPLC water Filter using 0.2um RC filter
acid in water, UHPLC water to 2.0 mL/min with 0.1 M formic acid in water methanol +5°C
##  2001-FI 1 - Clean-up with Oasis WAX 3cc 2 - Conditioningn with 2 x 2 ml methanol followed by 2 3 - Sample loading under gravity conditions 4 - Dry under vacuum for 20 min 5 - Elution with 2 x 2 ml methanol (0.1% NH4OH) in PP 6 - Evaporation under N2 current and transfer to LC 7 - Evaporation LC insert vials near to dryness under 8 - Reconstitution with 100 ul methanol:water (1:9) and 9 - Preservation at -20 °C until injection (within 24 h)
x 2 ml HPLC water (gravity conditions) 15 ml tube insert vials N2 vortex 1 min
## 2001-FI dispersive SpE (150 mg di Primary Secondary Amine,
150 mg C18 and 900 mg of MgS04)
##  2001-FI
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EURL Proficiency Test on Determination of PCDD/Fs, PCBs, BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-FI]
EU-RL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Fish fillet (2001-F1)
Methods Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs) - Chromatographic separation and detection

Chromatographic separation and detection

LC Sample
1 2001-FI BEH18 orbitrap MSMS
2 2001-FI HPLCMS witch colum C18.
5  2001-FI HPLC-MSMS
8 2001-FI UHPLC-(ESI-)-MS/MS column BEH C18 Mobile phase: (A) 5 mM ammonium acetate (B)
methanol
12 2001-FI liquid cromatography coupled with ESI/high resolution
mass spectrometry
18  2001-FI Agilent InfinityLab Poroshell 120 2.7 um column, EC-  Delay column: Agilent InfinityLab Poroshell 120 EC-  mobile phase A: 2 mmol/L ammonium acetate + 0,1 % 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
C18, 2,1 x 150 mm C18, 3,0 x50 mm, 2,7 ym LC-Saule acetic acid 80% B, 10-13 min to 98% B hold until 17,5 min,
20  2001-FI LCMSMS ESI- neg
23 2001-FI UPLC/MS/MS - 8060, Shimadzu Column: Raptor Biphenyl, 100mm, 2.1, 1.8um Column: C18, Waters, 50mm, 2.1, 1.8um
24 2001-FI Methode: HPLC-MSMS HPLC: 1260 Infinity Il (Agilent) column: Agilent Infinity Lab Poroshell 120 EC-C18 Gradient A: 0,002 molare Ammonium acetate + 5% Gradient B: Acetonitrile-Methanol 60:40 + 0,1%
3,0x100 mm 2,7 ym Acetonitrile Formic acid
26 2001-FI LC System: Agilent 1290 Columns: Gemini C18, 3um, 150 x 2 mm (separation) = (implemented between pump and injector for retention Oven Temp.: 30°C, Injection volume: 5 pL Eluent A: 20 mM ammoniuamacetat in Water; Eluent  0-2 min: 10% B; 2-9 min from 10% to 85% B, 9-12 min
and Accucore C18, 2.6 pm, 2.1 x 100 mm of system peaks) B: MeOH; Flow 0,3 ml/min from 85% to 98% B, 12-25 min hold 98% B,
40  2001-FI LC-MS/MS with selection reaction monitoring
47 2001-FI HPLC-MS/MS Column: BEH, Waters, C18 150 x 2,1 mm, 3,5 ym Solvent A: 2 mmol/L Ammoniumacetat in Wasser, 5% Solvent B: Methanol/ Acetonitril 40/60 Gradient: 20 % B to 95 % in 10 min
Acetonitril
48  2001-FI Separation on Waters ACQUITY UPLC CSH C18 A: 2 mM ammonium acetate in 90% Milli-Q water/10% Detection by Bruker EVOQ Elite UPLC-MS/MS (cone
column (130 A, 1.7 pm, 100 x 2.1 mm) methanol, pH adj 8; B:MeOH 3000V, cone temp.350 °C)
50  2001-FI LC/MS/MS Cc18
55  2001-FI LC-MS/MS (ESI negative) gradient elution on a Kintex XB C18 A: 5mM ammonium-acetate B: MeOH
100mm*4,6mm*2,6um
59  2001-FI seperation on reversed phase C18 detection in multiple reaction monitoring mode (ESI
neg)
61 2001-FI LC-MS/MS
72 2001-FI Kinetex 1.7u C18 (50x3 mm) Instrument: Q-Exactive-Orbitrap-MS Phases: 10 mM NH4FA in H20/ACN (9:1) and Injection volume: 5 uL Mode: PRM at 17500 FWHM resolution
MeOH/ACN (1:1)
73 2001-FI LC-MS/MS (ESl-)
77 2001-FI LC - ACQUITY UPLC I-Class with PFC kit Column - ACQUITY CSH Phenyl hexyl 1.7um, 2.1 x Injection vol 30 pL. MPA - 95:5 Water: methanol + 2mM ammonium MS - Xevo TQ-XS, ESI -
100 mm acetate, MPB - Methanol + 2 mM ammonium acetate
80  2001-FI use of two linked columnes (both C18 RP phases) mobile phase A: 100% Water + 2 mM ammonium mobile phase B: 100 % MeOH MS/MS:ES]I, negative mode
acetate
82  2001-FI LC-(ESK)}-MS/IMS Hypersil Gold (100 x 2,1 mm) 1,9 ym
84  2001-FI Liquid chromatography coupled with a triple
quadrupole mass detector
91 2001-FI CHROMATOGRAPHIC COLUMN: Restek Raptor INJECTION MODE: PARTIAL LOOOP INJECTION VOLUME: 10 microL. MOBILE PHASE: A) MEOH; B) AMMONIUM FLOW: gradient from 0.1- 0.25 mL/min DETECTION: LC-MS/MS
C12,2.7 um (100 x 2.1 mm) ACETATE 2mM in H20
97  2001-FI LC-RP(C18)-ESI-MS/MS using negative ionization
## 2001-FI Injection volume: 10pl Detection: LC/MS/MS Electrospray negative Column: Acquity UPLC BEH C18 2.1x50mm Eluent: Ammonium acetate/Methanol
##  2001-FI LC MSMS XEVO TQS (WATERS)
## 2001-FI Analytical column: Luna omega Polar Mobile phases: 10mM Ammonium Acetate, 10mM
Ammonium Acetate in MeOH
## 2001-FI HPLC-MS/MS binary gradient column: biphenyl 150 x 2,5 mm eluent A: water+formic acid+ammoniumformiate eluent B: methanol+ammoniumcarbonat 2 MRM transitions for each compound
##  2001-FI LC-MS/MS (Shimadzu LC, AB SCIEX QTRAP 5500 LC column: Acquity UPLC BEH C18 analytical column Isolator column: Symmetry C18 analytical column
##  2001-FI LC-MSMS
## 2001-FI Chromatographic column: Acquity UPLC BEH Shield = Mobile phase: (A) Water 10 mM of ammonium acetate (B) Methanol:Acetonitrile (1:1) LC-Q-ORBITRAP (ESI-)
RP18 COLUMN (1,7 um 2,1x 100 mm)
## 2001-FI measurement with the LC-MS / MS, equivalent to DIN
38407-42
##  2001-FI LC column: LC Pinnacle DB AQ C18, 50 x 2.1mm, 1.9 Mobile phase A: 5mM ammonium acetate, 0.1% acetic Mobile phase B: 5mM ammonium acetate, 0.1% acetic Total constant flow: 0.4mL/min LC Oven Temperature: Loop Volume: 50pL Injection volume: 10 uL ESI Negative mode for Shimadzu LCMS8060
um or equivalent acid in water acid in methanol

## 2001-FI Chromatographic separation with Hypersil GOLD C18  Injection of 10 ul; mobile phases methanol (20 MM | Gradient: start at 10% - B and up to 90% in 10 min, for  Detection by means of HRMS - QExactive equipped Acquisition method: SIM at resolution of 70,000 and

(3um; 2.1 x 30 mm) from ThermoFisher Scientific NH4Ac) - A and water (20 mM NH4Ac) - B 2 min and return to initial conditions within 30 s with ESI working under negative conditions Data Dependant Scan for ms2 at resolution of 35,000
##  2001-FI mobile phase A: 10 mM ammonium acetate mobile phase B: 80% methanol, 20% acetonitrile, Apparatus: HPLC-MSMS column: Waters Aquity UPLC BEH Shield RP 18 (2.1 x

10mM ammonium acetate 500 mm), 1.7 pm column

##  2001-FI HPLC-MSMS

EURL-PT-POP_2001-FI

Report Version 1.0 - PFASs

17,5-18,5 min to 20% B

25-30 min go back from 98% to 10% B

SOURCE: ESI

Nebulizing Gas: 3 L/min; Heating Gas: 12.0 L/min;
Drying Gas: 8.0 L/min;

MSMS: TQ 6495 (Agilent)

Interface Temperature: 300 °C; DL Temperature: 180
°C; Heat Block temperature: 280 °C

MS/MS: 6495 B; resolution: unit to unit

Trap-column: Zorbax-Elipse plus C18 2,1x50 mm, 1,8
um
Detection with Triple Quad (Agilent 6495) in ESI
negativ mode using the most intense transistion as

quantifier and at least one additional transistion as
qualifier
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Statistics: Questionnaire for feedback from

participants
Analysis of PCDDV/Fs, PCBs, PBDEs, HBCDDs and PFASs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs,
BFRs, PFASs and CPs in Fish fillet 2020 [EURL-PT-POP_2001-F

Which of the following best describe(s) your laboratory? Check all that apply.

Answers  Ratio

National Reference Laboratory (NRL) I 12 63.16 %
Official Laboratory (OFL) I 1 5.26 %
Commercial laboratory - 5 26.32 %
Other (e.g. research and developement) . 2 10.53 %
No Answer 0 0%

How satisfied are you with the organization of this proficiency test (announcement, instructions,
shipment of samples, reporting of results, report of preliminary results) in general?

Answers = Ratio

Fully I 13 68.42 %
Largely e 6 31.58 %
Partly 0 0%
Not at all 0 0 %
No opinion 0 0 %
No Answer 0 0 %





Did the proficiency test meet your expectations?

Answers Ratio

Fully I 4 7368%
Largely I 4 21.05 %

Partly i 1 5.26 %
Not at all 0 0%
No opinion 0 0 %
No Answer 0 0 %

Was all necessary information for participation and performance of the PT provided in an
understandable way?

Answers Ratio

Fully I 13 68.42 %
Largely e 6 31.58 %
Partly 0 0 %
Not at all 0 0%
No opinion 0 0 %
No Answer 0 0%

Was the time frame acceptable?

Answers Ratio

Fuly I ¢ 7%

Largely 5 26.32 %
Partly 0 0%
Not at all 0 0 %
No opinion 0 0 %

No Answer 0 0 %





Was the selected matrix and level of contamination adequate for the goal to assess analytical
performance of laboratories for PCDD/Fs, PCBs and BFRs in relevant matrices and concentrations
ranges?

Answers Ratio

Fully ] 9 47.37 %
Largely e 7 36.84 %
Partly B 3 15.79 %
Not at all 0 0%
No opinion 0 0 %
No Answer 0 0%

Was the evaluation of participant's results and the information in the preliminary report clear and
comprehensible?

Answers Ratio

Fully I 13 68.42 %
]
[

Largely 4 21.05 %
Partly 2 10.53 %
Not at all 0 0 %
No opinion 0 0 %

No Answer 0 0 %
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