European Union Reference Laboratory
for Halogenated POPs in Feed and Food

State Institute for Chemical and Veterinary Analysis of Food, Freiburg, Germany

Chemisches und Veterindruntersuchungsamt Freiburg
PO Box 100462 ¢ D-79123 Freiburg ¢ Germany

EURL Proficiency Test on the Determination of
Perfluoroalkyl Substances

in Wheat Flour

2019
EURL-PT-PF_1903-WF

FOOD

Report

(Version 1.0)
06 September 2019

* X %
- *
* *
* *

* 4 K

European Union Reference Laboratory

Halogenated POPs

This report on the EURL proficiency test on the Determination of Perfluoroalkyl Substances in Wheat Flour
(EURL-PT-PF_1903-WF) organized by the EURL for Halogenated Persistent Organic Pollutants (POPs) in
Feed and Food is only available as pdf-version. The forwarding and reproduction of this report is permitted
only as entire document, including 13 annexes.

Office Building Phone/Fax E-Mail Internet
Bissierstrasse 5 Phone: +49-761-8855-500 EURL: eurl-dioxin@cvuafr.bwl.de www.eurl-dioxin-freiburg.eu
79114 Freiburg Fax:  +49-761-8855-100

Page 1 of 15



European Union Reference Laboratory
for Halogenated POPs in Feed and Food

State Institute for Chemical and Veterinary Analysis of Food, Freiburg, Germany

Summary
Test sample (food) Wheat flour - 1903-WFA
Wheat flour - 1903-WFB
Analytes of interest Short and long chain perfluoroalkylcarboxylic acids
Short and long chain perfluoroalkylsulfonic acids
Methods Any kind of method
Participants NRLs, OFLs, other official laboratories, commercial laboratories
Statistical evaluation ISO 13528:2015, IUPAC Protocol
Report 06 September 2019
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1.  Structure of the PT, test material and analytes

This proficiency test (PT) on the determination of Perfluoroalkyl Substances in wheat flour
was organized by the EURL for Halogenated Persistent Organic Pollutants (POPs) in
Feed and Food to be performed between February and April 2019. The objective was to
assess analytical performance of laboratories and the interlaboratory comparability of
results from analyses of short and long chain perfluoroalkylcarboxylic acids and short and
long chain perfluoroalkylsulfonic acids in two samples of wheat flour.

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 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 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 feed
business operators.

The evaluated results were circulated in the report of the preliminary results on April 24™,
2019 and were presented and discussed at the COM/EURL/NRL workshop on May 14" —
15™, 2019 in Riga, Latvia.

11 Samples and coding

The wheat flour test samples were prepared of wheat from a contamination site in
Germany, which was naturally contaminated with short chain perfluoroalkylcarboxylic
acids (PFBA, PFPeA, PFHxA, PFHpA) and of blank wheat flour from the market. Both
test samples were additionally fortified with selected standard solutions of PFOS, PFOA
and PFDA.

Wheat flour A Sample no. 1903-WFA-xxx

Wheat flour B Sample no. 1903-WFB-xxx

Each participant received about 50 g of each test sample.
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1.2  Analytes of interest
Participants were requested to determine the following compounds:

Short chain perfluoroalkylcarboxylic acids!" | Long chain perfluoroalkylcarboxylic acids!"
CiF2ns1COOH (n27)

e Perfluorobutanoic acid (PFBA) e Perfluorooctanoic acid (PFOA)
e Perfluoropentanoic acid (PFPeA) e Perfluorononanoic acid (PFNA)
e Perfluorohexanoic acid (PFHxA) e Perfluorodecanoic acid (PFDA)

e Perfluoroheptanoic acid (PFHpA)

Short chain perfluoroalkylsulfonic acids!" Long chain perfluoroalkylsulfonic acids!"
CnF2n+1SO3H (n=6)

e Perfluorobutanesulfonic acid (PFBS) e Perfluorohexanesulfonic acid (PFHxS)
e Perfluoropentanesulfonic acid (PFPeS) | e Perfluoroheptanesulfonic acid (PFHpS)
e Perfluorooctanesulfonic acid (PFOS)
e Perfluorononanesulfonic acid (PFNS)

e Perfluorodecanesulfonic acid (PFDS)

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.
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1.4 Reporting of Results
Laboratories should:
o use their own reference standards for identification and quantification,
o report results for each analyte in pg/kg,
o report the limit of quantification (LOQ), at least for each non-quantified analyte,
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)

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
o Official laboratories
e Commercial laboratories

29 laboratories reported results for at least one of the requested parameters.

Table 1: Participating laboratories

Participating laboratories Region No. of participants

National Reference Laboratories European Union 10
Other Countries

—_

N
—_

Official Laboratories European Union
Other European Countries
Africa
Americas
Asia
Oceania

Commercial Laboratories European Union
Other European Countries
Africa
Americas
Asia
Oceania

- O N O O W, O O O o o

N
©

Total
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21 Accreditation

Table 2: Reported accreditation according to ISO/IEC 17025 by participants for PFAS analysis

Accreditation according to ISO/IEC 17025 PFASs
yes 13
no 16

2.2 Number of reported results

Table 3: Reported results for individual PFAS substances

f;':l’t:ed PFBA | PFPeA | PFHxA | PFHpA | PFOA | PFDA | PFNA | PFOS
Wheat flour

(1903wWrn) | 2 23 23 11 28 23 2 27
Wheat flour

(soawrp) | 2 24 24 12 29 26 4 29
3. Methods

Any kind of chromatographic separation and detection methods could be applied for
analysis. All participating laboratories applied ultra- or high-performance liquid chroma-
tography (U/HPLC) as separation method combined with low resolution tandem mass
spectrometry (MS/MS) as detection method, except five laboratories, which applied high
resolution mass spectrometry (HRMS) as detection method, whereas four laboratories
used Orbitrap technology and one time-of-flight technology (TOF).

4. Homogeneity and stability of the test material

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

Therefore, 10 portions of each test sample - 1903-WFA and 1903-WFB - were analyzed
in duplicate for PFASs. The test for sufficient homogeneity was performed for each
detected individual substance (PFBA, PFPeA, PFHxA, PFOA, PFDA and PFOS). Both
test materials proved to be adequately homogeneous for this proficiency test.

The stability check of the analytes of interest applying room temperature storage was per-
formed according to ISO 13528:2015 [2]. Both test materials proved to be adequately
stable at room temperature for this proficiency test.
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5. 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 13528:2015 [3] and the International
Harmonized Protocol for the Proficiency Testing of Analytical Chemistry Laboratories [2].

The determination of the assigned value was performed according to [2] 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 PFBA, PFPeA, PFHxA, PFOA, PFDA and PFOS in
test sample “wheat flour A” and for PFOA, PFDA and PFOS in test sample “wheat flour B”
(including limits of quantification (LOQs)). Additionally, the median of all values was
calculated.

Assigned values could not be calculated for PFBA, PFPeA and PFHXA in test sample
“Wheat flour B’ due to the high variation of participants’ results leading to a bimodal
distribution.

Assigned values were not calculated for PFHpA, PFNA, PFBS, PFPeS, PFHxS, PFHpS,
PENS and PFDS in either of the two samples 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.
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5.1

Assigned values

The assigned values for the test samples 1903-WFA and 1903-WFB for individual PFAS
substances were calculated as consensus of participants’ results taken into account the
criteria for calculation as described above.

For all individual substances without a calculated assigned value the median was

calculated informatively.

Table 4: Assigned values for individual PFAS substances with number of results from participants contrib-

uting to the calculation of the respective assigned value (rounded to three significant figures)

Test sample PFBA PFPeA PFHxA PFOA PFDA PFOS
Hg/kg Hg/kg Hg/kg Hg/kg
Wheat flour
4.40 4.94 2.67 2.07 1.93 1.78
(1903-WFA)
No. of results
contributing to 14 20 19 26 22 25
assigned value
Wheat flour
- - - 9.45 9.54 8.76
(1903-WFB)
No. of results
contributing to 26 23 25
assigned value
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Figure 1: Assigned (blue) and median (yellow) values for individual PFAS substances for test sample 1903-
WFA [ug/kg product]
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Figure 2: Assigned (blue) and median (yellow) values for individual PFAS substances for test sample 1903-
WEFB [ug/kg product]

5.2 Bimodal distribution of participants’ results

In test sample “Wheat flour B” (1903-WFB) assigned values could not be calculated for
the naturally contaminated analytes PFBA, PFPeA and PFHXxA. These substances were
present in the test sample at levels in the range of the levels of the fortified analytes L-
PFOS, PFOA and PFDA and up to a factor of 4 higher. In test sample “Wheat flour A”
(1903-WFA) the same substances were also present as naturally contaminated analytes
but with about one order of magnitude lower levels. Assigned values could be calculated
for all three substances in this sample.

Participants’ results for test sample B showed a bimodal distribution for PFBA, PFPeA
and PFHXA. In all three cases the level of the minor mode was about 50 % lower than the
major mode indicating a possible systematic error. But possible reasons for this bimodal
distribution of results could not be identified.
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Figure 3: Kernel density plots and Histograms of individual PFAS substances PFBA (a), PFPeA (b) and
PFHXA (c) in wheat flour sample B (1903-WFB)

6. Evaluation of results using z-scores

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.
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Interpretation of z-scores:

| z-score| < 2 satisfactory performance
2 <| z-score| <3 qguestionable performance (warning signal)
| z-score| >3 unsatisfactory performance (action signal)

Table 5: Distribution of participants’ z-scores for individual PFAS substances in wheat flour sample A
(1903-WFA)

Percentage of

participants’ PFBA PFPeA PFHxA PFOA PFDA PFOS

results

| z-score| < 2 14 /22 21/23 20/23 25/28 18/23 24127
(63%) (91%) (87%) (89%) (78%) (89%)

2 <|z-score|<3 4/22 0/23 0/23 2/28 2/23 1127
(18%) (7%) (9%) (4%)

| z-score| 2 3 4/22 2/23 3/23 1/28 3/23 2/27
(18%) (9%) (13%) (4%) (13%) (7%)

Table 6: Distribution of participants’ z-scores for individual PFAS substances in wheat flour sample B
(1903-WFB)

Percentage of

participants’ PFBA PFPeA PFHxA PFOA PFDA PFOS

results

| z-score| < 2 - - - 27129 23 /26 24129
(93%) (88%) (83%)

2 <|z-score| <3 - - - 0/29 1/26 2729

(4%) (7%)

| z-score |2 3 - - - 2729 2/26 3/29

(7%) (8%) (10%)
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7. Participants’ feedback

A questionnaire for feedback from participants of this EURL proficiency test was available
as online survey between 17" and 26" of May 2019. The survey was anonymous, but
participants could also give their laboratory name. The identity of the laboratories is kept
confidential. The survey included seven questions related to different topics (participant’s
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, 15 laboratories (42 % of all participants) participated in this survey. A summary of
the results is also given in annex 13.

7.1 Overview of questions and answers of participants

Participant’s information:

National Reference Official Laboratory Commercial laboratory Other
Laboratory (NRL) (OFL)
33 % | 27 % | 20 % | 20 %
Organization of proficiency test:
Fully Largely Partly Not at all | No opinion
Satisfied with organization of PT 73 % 13 % 7% - 7%
Meeting of expectations 47 % 33 % 13 % 7% -
Information understandable 53 % 40 % - - 7 %
Time frame acceptable 53 % 40 % - - 7%
PT test samples:
| Fully | Largely | Partly | Not at all | No opinion
Selection of matrix and level of 47 % 33 % 13 % 7 % -
contamination adequate
Evaluation of results and summary of data:
| Fully | Largely | Partly | Not at all | No opinion
Evaluation of results and report

27 % 53 % 7% 7% 7%
clear and comprehensible
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7.2 Comments and suggestions

Comments referred to the relevance of this matrix type, the too low number of (spiked)
analytes of interest and the bi-modal distribution of results for test sample 1903-WFB.
Future PTs should include also other matrix types like vegetables, meat or fish.

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
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).

9. Summary of participants’ results

An overview of the PFASSs results for the both PT test samples wheat flour A and wheat
flour B (1903-WFA and 1903-WFB) is given in the following annexes. 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.)

Wheat flour A (1903-WFA)

1 Assigned values — PFCAs and PFSAs — [ PoF |
wheat flour sample A n
2 Participants’ results — Tables — PFCAs and PFSAs — [or |
wheat flour sample A >
3 Participants’ z-scores — Tables — PFCAs and PFSAs — [or |
wheat flour sample A a
4 Participants’ z-scores — Charts — PFCAs and PFSAs — [ PoF |
wheat flour sample A -
5 Test for sufficient homogeneity and stability — [ PoF |
PFCAs and PFSAs — wheat flour sample A n
6 Participants’ methods for PFAS — wheat flour sample A Lo

Wheat flour B (1903-WFB)

7 Assigned values — PFCAs and PFSAs — [ For |
wheat flour sample B =
8 Participants’ results — Tables — PFCAs and PFSAs — [ ror |
wheat flour sample B -
9 Participants’ z-scores — Tables — PFCAs and PFSAs — [ PoF |
wheat flour sample B "
10 Participants’ z-scores — Charts — PFCAs and PFSAs — [¥or |
wheat flour sample B i
11 Test for sufficient homogeneity and stability — [¥or |
PFCAs and PFSAs — wheat flour sample B .

12 Participants’ methods for PFAS — wheat flour sample B [ Por |

Questionnaire for feedback from participants

13 Summary of feedback [ PoF |
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Annex 1: Assigned values of Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs)
Test sample - Wheat Flour A (1903-WFA)

Assigned values of individual substances

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

EURL-PT-PF_1903-WF Report Version 1.0 Annex 1





Europsan Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

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

Wheat flour A (1903-WFA)
Perfluoroalkylcarboxylic acids (PFCAs) - Assigned values

Result
Analyte pa/kg product

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)

EURL-PT-PF_1903-WF

Assigned value
[outliers removed]
4.4
4.94
2.67
2.07

1.93

Report Version 1.0

Robust standard
deviation
[outliers removed]
1
0.92
0.43

0.38

0.21

Standard
uncertainty
[outliers removed]
0.34
0.26
0.12

0.094

0.055

No. of results
contributing to
assigned value

14
20
19

26

22

Median

[all values]
4.19
4.75
2.58
0.200
2.05
0.350
1.95

Annex 1 - Page 1 of 2
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Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

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

Wheat flour A (1903-WFA)
Perfluoroalkylsulfonic acids (PFSAs) - Assigned values

Result
Analyte pa/kg product

Perfluorobutanesulfonic acid (PFBS)
Perfluoropentanesulfonic acid (PFPeS)
Perfluorohexanesulfonic acid (PFHxS)
Perfluoroheptanesulfonic acid (PFHpS)
Perfluorooctanesulfonic acid (PFOS)
Perfluorononanesulfonic acid (PFNS)
Perfluorodecanesulfonic acid (PFDS)

EURL-PT-PF_1903-WF

Assigned value Robust standard
deviation
[outliers removed] [outliers removed]
1.78 0.30

Report Version 1.0

Standard
uncertainty
[outliers removed]

0.075

No. of results
contributing to
assigned value

25

Median

[all values]
0.500
0.130
0.350
0.120

1.80
0.120
0.200

Annex 1 - Page 2 of 2
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European Union Reference Laboratery

Halogenated POPs
EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Annex 2: Participants' results of Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs)

Test sample - Wheat Flour A (1903-WFA)

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

EURL-PT-PF_1903-WF Report Version 1.0 Annex 2
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European Union Raferance Laboracory

Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

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

Wheat flour A (1903-WFA)

Perfluoroalkylcarboxylic acids (PFCASs) - Results

Result

Sample pa/kg product

1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA

1903-WFA
1903-WFA

EURL-PT-PF_1903-WF

Perfluorobutanoic acid

(PFBA)
9.84
6.36

6.9

0.27
3.87

5.7

0.251
5.58
3.9
4.09
5.08
7.2
2.25
3.77
4.56
4.12

4.29
5.24

3.98
5.47
3.09
<05

6.9

Perfluoropentanoic acid

(PFPeA)

4.32
4.68
<10

4.8

0.94
4.36

4.4

5.85
5.81

3.95

4.8
6.19
5.34

6.7

3.79

13
4.08
4.83
4.68

4.97
5.4

4.7
6.42
3.89

<05

4.8

Perfluorohexanoic acid

(PFHXA)

2.45
2.27
<1

2.34

0.25
2.38

3.1

3.53
2.76

3.01
2.5
3.08
2.9

4.8

1.63
0.9
2.36
2.7
2.52

2.71
2.9

2.65
3.19
1.92
<0.2

2.34

Perfluoroheptanoic acid
(PFHpA)

0.12

0.092

<1

0.05

0.025
0.1

<1

<0.2
0.129

<2
0.4

<2
<2
0.079
<05
0.094
<1
<0.5

0.098
0.139

<2
<2
<1
<0.2

0.05

Report Version 1.0

Perfluorooctanoic acid

(PFOA)

2.39
1.78
1.75
24.2
1.69
2.15

2.5
2.01

2.6

2.13
1.69
2.19

<2

2.1
3.11
2.08

2.7

1.89

1.85
2.13

1.92
2.64

1.64
2.48
1.68
2.52

1.2

1.69
2.26

Perfluorononanoic acid

(PENA)

<0.1
<0.06
<1
0.81
<0.06

<0.025
< 0.005

<1

1.07
< 0.0011

<2
<0.2

<2
<2

<0.145
<0.5
<0.015
<1
<0.5

<0.03
<0.02

<2
<2
<1
<0.2

<0.06
0.0078

Perfluorodecanoic acid

(PFDA)

1.99
1.06
1.71
215
0.63

2.5
1.95

3.8

2
1.77

<2
1.95
1.49
191

<2
1.89
1.86
1.84
2.02

2.79
2.13

<2
2.23
1.81
1.4

1.89
1.9
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European Union Raferance Laboracory

Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour A (1903-WFA)

Perfluoroalkylsulfonic acids (PFSAs) - Results

Result

Sample pa/kg product

1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA
1903-WFA

1903-WFA

EURL-PT-PF_1903-WF

Perfluorobutanesulfonic acid Perfluoropentanesulfonic acid Perfluorohexanesulfonic acid Perfluoroheptanesulfonic acid Perfluorooctanesulfonic acid

(PFBS)

<05
< 0.06
<1
0.2
<0.08

<0.025
< 0.005

<1

<0.2
<0.0032

<2
<1

<2
<2

<0.027
<05
<0.015
<1
<05

<0.03
< 0.06

<2
<2
<1

<05

(PFPeS)

<0.06
<1

<0.025

<1

<0.2
< 0.0507

<2

<0.034
<05
<0.015
<0.5

<0.03
<0.04

<1

<05

(PFHXS)

<01
<0.12
<1
0.2
<0.04

<0.025
< 0.005

<1

<0.2
< 0.00454

<2
<1

<2
<2

< 0.049
<05
<0.015
<1
<05

<0.03
<0.03

<2
<2
<1

<05

Report Version 1.0

(PFHpS)

<0.12
<1

<0.025
< 0.005

<1

<0.2
< 0.00599

<2

<0.038
<0.5
<0.015
<0.5

<0.03
<0.02

<1

<05

(PFOS)

1.82
1.56
1.68
4.41
1.42
1.54

2.3
1.95

3.1

1.59
1.57
1.65

<2

15
2.22
1.97

<2

1.62

1.7
1.83
1.78
181

1.67
1.94

1.48
2.4
2.29
2.86
1.4

2.03

Perfluorononanesulfonic acid

(PENS)

<0.12
<1

<0.025

<1

<0.2
< 0.00233

<2

<0.054
<0.015
<05

<0.03
<0.03

<1

<0.5

Perfluorodecanesulfonic acid
(PFDS)

<0.1

<0.12

<1

<0.08

<0.025
< 0.005

<1

<0.2
< 0.0097

<2
<0.2

<2

<2
<0.039
<05
<0.015
<05
<0.03
0.033
<2

<1

<05
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European Union Reference Laboratery

Halogenated POPs

EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Annex 3: Participants' z-scores of Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs) - Tables
Test sample - Wheat Flour A (1903-WFA)
Z-scores of individual substances

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 individual substances

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

EURL-PT-PF_1903-WF Report Version 1.0

Annex 3
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

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

Wheat flour A (1903-WFA)

Perfluoroalkylcarboxylic acids (PFCAs) - Z-scores

LC il [opz-ic;(;e%] Perfluorobutanoic acid Perfluoropentanoic acid Perfluorohexanoic acid Perfluoroheptanoic acid Perfluorooctanoic acid Perfluorononanoic acid Perfluorodecanoic acid
(PFBA) (PFPeA) (PFHxA) (PFHpA) (PFOA) (PFNA) (PFDA)

1 1903-WFA
2 1903-WFA 6.2 -0.6 -0.4 0.8 0.2
3 1903-WFA 2.2 -0.3 -0.7 -0.7 -2.3
4 1903-WFA -0.8 -0.6
5 1903-WFA 53.5 50.7
6 1903-WFA 2.8 -0.1 -0.6 -0.9 -3.4
7 1903-WFA 0.2
8 1903-WFA -4.7 -4.0 -4.5 1.0 1.5
9 1903-WFA -0.6 -0.6 -0.5 -0.1 0.1
10 1903-WFA
11 1903-WFA 1.5 -0.5 0.8 1.3 438
12 1903-WFA
13 1903-WFA 0.9 1.6 0.1 0.2
14 1903-WFA -4.7 0.9 0.2 -0.9 -0.4
15 1903-WFA 0.3
16 1903-WFA 1.3 -1.0 0.6
17 1903-WFA -0.6 -0.1 -0.3 0.1 0.1
18 1903-WFA -0.4 1.3 0.8 25 -1.1
19 1903-WFA 0.8 0.4 0.4 0.0 -0.1
20 1903-WFA
21 1903-WFA 3.2 1.8 4.0 1.5
22 1903-WFA
23 1903-WFA 2.4 -1.2 -1.9 -0.4 -0.1
24 1903-WFA -2.7 -3.7 -3.3 -0.2 0.2
25 1903-WFA -0.7 -0.9 -0.6 -0.2 -0.2
26 1903-WFA 0.2 -0.1 0.1 -0.5 -0.2
27 1903-WFA -0.3 -0.3 -0.3 0.1 0.2
28 1903-WFA
29 1903-WFA -0.1 0.0 0.1 -0.4 22
30 1903-WFA 1.0 0.5 0.4 1.4 0.5
31 1903-WFA
32 1903-WFA -0.5 -0.2 0.0 -1.0
33 1903-WFA 1.2 1.5 1.0 1.0 0.8
34 1903-WFA -1.5 -1.1 -1.4 -0.9 -0.3
35 1903-WFA 1.1
36 1903-WFA -2.1 -1.4
6* 1903-WFA 2.8 -0.1 -0.6 -0.9 -0.1
10*  1903-WFA 0.5 -0.1

EURL-PT-PF_1903-WF

Report Version 1.0
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Eurcpean Uneon Referernce Laborstory
Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour A (1903-WFA)

Perfluoroalkylsulfonic acids (PFSAs) - Z-scores

LC Sample [opz-ic;(;e%] Perfluorobutanesulfonic acid Perfluoropentanesulfonic acid Perfluorohexanesulfonic acid Perfluoroheptanesulfonic acid Perfluorooctanesulfonic acid Perfluorononanesulfonic acid Perfluorodecanesulfonic acid
(PFBS) (PFPeS) (PFHxS) (PFHpS) (PFOS) (PFNS) (PFDS)

1 1903-WFA

2 1903-WFA 0.1
3 1903-WFA 06
4 1903-WFA 03
5 1903-WFA 7.4
6 1903-WFA 1.0
7 1903-WFA 0.7
8 1903-WFA 15
9 1903-WFA 05
10 1903-WFA

11 1903-WFA 3.7
12 1903-WFA

13 1903-WFA -0.5
14 1903-WFA -0.6
15 1903-WFA 04
16 1903-WFA

17 1903-WFA 08
18 1903-WFA 19
19 1903-WFA 05
20 1903-WFA

21 1903-WFA

22 1903-WFA

23 1903-WFA 0.4
24 1903-WFA 02
25 1903-WFA 0.1
26 1903-WFA 0.0
27 1903-WFA 0.1
28 1903-WFA

29 1903-WFA 03
30 1903-WFA 04
31 1903-WFA

32 1903-WFA 08
33 1903-WFA 17
34 1903-WFA 14
35 1903-WFA 3.0
36 1903-WFA 11
10*  1903-WFA 0.7

EURL-PT-PF_1903-WF

Report Version 1.0
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		EURL-PT_PF_2019 - 1903-WF - Annex 3

		1903-WFA Z-scores tables
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Halogenated POPs

EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Annex 4: Participants' z-scores of Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs) - Charts
Test sample - Wheat Flour A (1903-WFA)
Z-scores of individual substances

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 individual substances

+ 2 z-scores:
+ 3 z-scores: —_—

EURL-PT-PF_1903-WF Report Version 1.0 Annex 4





EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

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

Wheat flour A (1903-WFA)
Perfluorobutanoic acid (PFBA)
Assigned value: 4.4 pg/kg product

20 %)
-

— ™ © N o~
— ~

Z-score (O

e me B BE B Ill..rﬁ-
-17
2

EURL-PT-PF_1903-WF

Laboratory code

Report Version 1.0
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EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour A (1903-WFA)
Perfluoropentanoic acid (PFPeA)
Assigned value: 4.94 pg/kg product

20 %)

Z-score (O

Laboratory code

EURL-PT-PF_1903-WF Report Version 1.0 Annex 4





EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour A (1903-WFA)
Perfluorohexanoic acid (PFHxA)

Assigned value: 2.67 pg/kg product

20 %)

Z-score (O

Laboratory code

EURL-PT-PF_1903-WF Report Version 1.0 Annex 4





EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour A (1903-WFA)
Perfluorooctanoic acid (PFOA)
Assigned value: 2.07 pg/kg product

20 %)

Z-score (O

Laboratory code

EURL-PT-PF_1903-WF Report Version 1.0 Annex 4





EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour A (1903-WFA)
Perfluorodecanoic acid (PFDA)
Assigned value: 1.93 pg/kg product

20 %)

Z-score (O

Laboratory code

EURL-PT-PF_1903-WF Report Version 1.0 Annex 4





EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour A (1903-WFA)
Perfluorooctanesulfonic acid (PFOS)
Assigned value: 1.78 pg/kg product

20 %)

Z-score (O

Laboratory code

EURL-PT-PF_1903-WF Report Version 1.0 Annex 4





		EURL-PT_PF_2019 - 1903-WF - Annex 4

		1903-WFA - Z-score PFCAs - V1.0 09-07-19

		1903-WFA - Z-score PFSAs - V1.0 09-07-19
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EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Test for sufficient homogeneity and stability for Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs)

Annex 5:

Test sample - Wheat Flour A (1903-WFA)

EURL-PT-PF_1903-WF Report Version 1.0 Annex 5





RL.BE

Europuan Union Reference Laboratory

Halogenated POPs
EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat Flour (1903-WFA)
PFCAs, PFSAs - Homogeneity test - Data

Result Mean Median Relative standard deviation

Analyte pg/kg product (n =10, duplicate analysis) (n =10, duplicate analysis) [%]
Perfluorobutanoic acid (PFBA) 5.10 5.14 5%
Perfluoropentanoic acid (PFPeA) 5.41 5.44 5%
Perfluorohexanoic acid (PFHxA) 2.90 2.93 5%
Perfluorooctanoic acid (PFOA) 2.01 2.01 5%
Perfluorodecanoic acid (PFDA) 1.99 1.96 7%
Perfluorooctanesulfonic acid (PFOS) 2.09 2.09 7%

EURL-PT-PF_1903-WF Report Version 1.0 Annex 5
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Whnica R

Halogenated POPs

EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat Flour (1903-WFA)
Selected compounds - Homogeneity test - Data

Result PFBA PFOA PFOS
Sample Replicate ug/kg product
6 1 5.2 1.83 2.062
2 4.7 2.01 2.217
26 1 5.1 1.94 2.232
2 5.3 2.00 2.438
29 1 5.1 1.92 2.215
2 5.3 2.14 2137
33 1 5.0 2.02 2.005
2 5.2 2.09 2.064
36 1 5.4 1.94 2.106
2 5.5 1.96 1.984
37 1 5.3 2.01 1.922
2 4.8 1.91 1.939
67 1 5.1 2.07 2.196
2 4.7 2.03 2.019
78 1 5.0 2.04 2.034
2 5.2 1.91 2.149
83 1 5.1 2.22 2.119
2 4.5 2.03 2.132
94 1 5.4 1.97 1.779
2 5.1 2.16 1.999
Cochran's C-test
C 0.310 0.260 0.262
Ceritical (0 =0.05, m =2, n=10) 0.602 0.602 0.602
Ceritical (0 =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 X 5.1 2.01 2.087
Standard deviation of sample averages s, 0.185 0.065 0.1258
Wthin-sample standard deviation s, 0.254 0.098 0.0959
Between-sample standard deviation s 0 0 0
Standard deviation for proficiency assessment opr 1.02 0.40 0.417
Ss/ Opt 0 0 0
Test for homogeneity (ss < 0.3 Op7 ) passed passed passed

EURL-PT-PF_1903-WF Report Version 1.0 Annex 5





Halogenated POPs

EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat Flour (1903-WFA)
Selected compounds - Stability test - Data

Result PFBA PFOA PFOS
Sample Replicate ug/kg product

35 1 4.510 1.965 2.02

2 4.962 2.125 2.04

56 1 4.828 1.920 1.94

2 4.514 1.995 2.1

80 1 5.125 1.963 1.87

2 5.209 1.877 1.87

Stability test

General average (stability test) y 4.858 1.97 1.98

General average (homogeneity test) X 5.102 2.01 2.09
Standard deviation for proficiency assessment cPT 1.020 0.402 0.417
ly-xI 0.244 0.036 0.111
Test for stability (1y-X1=< 0.3 oPT) passed passed passed

EURL-PT-PF_1903-WF Report Version 1.0 Annex 5





		EURL-PT_PF_2019 - 1903-WF - Annex 5

		EURL-PT_PF_1903-WFA Homogeneity stability test
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EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Annex 6: Participants' methods for PFAS

Test sample - Wheat Flour A (1903-WFA)

EURL-PT-PF_1903-WF Report Version 1.0 Annex 6





EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

1 |

Report Version 1.0
EURL-PT-PF_1903-WF Annex 6 - Page 1 of 36





EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

2 |

5.0 g in a falcon of 50 ml
add 30 ml de Methanol KOH 0.01 M
shake mechanically (multi vortex) 15 min

evaporate until below 500 pl
add water adjust at about 8 ml
add formic acid => pH 3

OASIS WAX 500 mg

Rinse 1 : H20 2% formic acid
Rinse 2: methanol

Elute MeOH NH40H 99/1
evaporate eluat until 1-2 m|
ENVICARB 500 mg |
elute directly

elute again with MeOH formic acid 80/1
evaporate below 200 pl |

reconsituate with IS and methanol at 500 pl

Acquity BEH C18 column
PMA Water / methanol (90/10) 5 mM Ammonium acetate
PMB methanol / water (90/10) 5 mM ammonium acetate

orbitrap mode

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

3 |

yes (13C4 PFBA, 13C5 PFPeA, 13C5 PFHxA, 13C4 PFHpA, 13C4 PFOA, 13C2 PFDA)
yes (13C3 PFHxS, 13C4 PFOS)

Sample was weighed into the tube. Then the mixture of internal standards was added to the sample.
Water was added to the tube and after several minutes formic acid and acetonitrile were added.

The tube was vigorously shaken for 1 min. In the next step MgSO4 and NaCl were added and the whole
mixture was shaken for 1 min. The tube was then centrifuges and an aliquot of the upper acetonitrile
layer was transferred to a new tube for the clean up.

The aliquot of upper acetonitrile layer was placed into tube containing MgSO4, C18 sorbent
and ENVI-Carb sorbent. The tube was shaken for 1 min. The purified extract was then evaporated and
reconstituted in methanol. The extract was filtered through the filter and transferred into the vial.

Chromatographic separation was conducted using ultra-high performance chromatograph
Agilent 1290 Infinity Il LC equipped with BEH C18 column.

Water with 5 mM ammonium acetate and methanol were used as mobile phases.
Mass-spectrometer Agilent Triple Quadrupole G6495 with electrospray ion source (negative mode)
was used for the quantification/identification of PFASs.

Report Version 1.0
EURL-PT-PF_1903-WF Annex 6 - Page 3 of 36





EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

4 |

yes (M6PFDA, MBPFOA)
yes (MBPFOS)

We used a mix of different interenal standards
recovery is 100% becouse we use internal standards,standard addition
standard addition

2g sample

extration 3 times (20 ml; 15 ml;15ml) with methanol
drying to <1 ml

+ 1 ml methanol + 9 ml water

Oasis HLB 3cc

1,5 ml methanol + 1,5 ml water
the sample

washing with 2ml 10% methanol

elution with 3 ml methanol

+ keeper 200 pl ethylenglycol

drying by 40°C with nitrogen

solve in methanol/ ammoniumacetate 0,002 molar

injection 4 pl

gradient: methanol (A) ammoniumacetate 0,002 molar p H 4 (B)
Start: (A)30% (B)70% to (A)90 % (B)10%

End: (A)30% (B) 70%

LC/MSMS : PFOA MS1: 412,9 MS2: 369 - 168,9
PFDA MS1: 512,8 MS2: 219 - 268,9
PFOS MS1:498,8 MS2: 79,9 - 98,9

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

5 |

liquid -liquid extration with Methanol

LC-MS/MS

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

6 |

yes |

Methanol extraction
Centrifuging
Evaporation by kuderna Danish evaporater until 2 mL

Alkaline digestion with KOH
Neutralization with formic acid to pH 3.5
SPE cleanup on oasis WAX columns using GILSON sample prep instrument

Separation on Waters ACQUITY UPLC CSH C18 column (130 A, 1.7 pm, 100 x 2.1 mm)
A: 2 MM ammonium acetate in 90% Milli-Q water/10% methanol, pH adj 8; B:MeOH
Detection by Bruker EVOQ Elite UPLC-MS/MS (cone 3000V, cone temp.350 °C)

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

7 |

<
@
o

After the addition of internal standards and dilution in water samples were mixed with TBA solution
and Na2CO3 buffer and extracted with MTBE.

Further clean-up was performed with C18 SPE columns.

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.

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

8 |

=]
o

Double exctraction with acetonitrile

Weak anionic exchange (WAX) SPE plus graphitized carbon black

Reverse phase separation using XB column (100 x 2.1 mm, 3 ym- Phenomenex).
Mobile phases: water and MeOH both containing 2 mM of ammonium acetate
Acquisition: LC-Q-Orbitrap system using Full Scan mode (ESI-)
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

9 |

Solid/Liquid extraction using MeOH/KOH 0,01M (digestion over night)

LC-(ESI-)-MS/MS
Colonne Hypersil Gold (100 x 2,1 mm, 1,9 pm)
Waters Xevo2 instrument
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

[Laboratorycode ) ] 10 |

Take ~2g sample in centrifuge tube.
Add internal standard, vortex. Stand for 15 minutes.

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

Add 7 ml of MeOH. Sonicate for 15 mins, Shake for 15 mins.

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

Add water to make the combined extraction solutions up to 50ml. Mix using vortex.
Condition Waters Oasis WAX SPE cartridge with 4 mls MeOH

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 wash with 8mls MeOH

Elute using 2 mls of 2% ammonium hydroxide in MeOH into centrifuge tube containing 50 mg ENVI CARB
and 100ul acetic acid. Filter using a 0.2 um GHP membrane. Evaporate to dryness.

Reconstitute with 200ul MeOH. Add 25ul RS (13C4-PFHpA) and 275ul of 2mM ammonium acetate in water.

LC - ACQUITY UPLC I-Class with PFC kit
Column - ACQUITY CSH Phenyl hexyl 1.7uym, 2.1 x 100 mm

Injection vol 30 pL

MPA - 95:5 Water: methanol + 2mM ammonium acetate, MPB - Methanol + 2 mM ammonium acetate
MS - Xevo TQ-XS, ESI -
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

11 |

NO
YES - ISOTOPIC DILUTION
YES

QUECHERS-LIKE EXTRACTION WITH ACETONITRILE, MgSO AND NaCl

SPE CLEAN-UP WITH WAX (150 mg/émL) AND ENVICARB (500mg/6mL) CARTRIDGE

CHROMATOGRAPHIC COLUMN: KINETEX 2.6um XB-C18 100A (100 x 2.1 mm) (PHENOMENEX)
INJECTION MODE: PARTIAL LOOOP

INJECTION VOLUME: 10 microL

MOBILE PHASE: A) MEOH; B) AMMONIUM ACETATE 5mM in H20

FLOW: 0,2 mL/min

DETECTION: LC-MS/MS

SOURCE: ESI
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

12 |
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)
|

EXTRACTION Acetonitrile formica acid

LC MSMS
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

[Laboratorycode ) ] 14 |

PFBS, PFHxS, PFOS, PFDS

Yes
No (Automatic with isotope dilution)
No

Soxhlet extraction (hexane)

Weak anion-exchange/reversed phase SPE

LC/MS/MS
2.1x50 mm C18 column
Gradient separation
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

15 |

Yes (13C labeled PFAS)
Yes (13C labeled PFOS)

Ultrasound assisted extraction with 1 mL of 0.2 M NaOH and 5 mL of MeOH.
After extraction sample was centrifuged and 5 mL aliq. was dilluted to ~100 mL with Milli-Q grade water
and neutrilized to pH 6-7 with 5M HCI (around 35 microliters)

Cleanup with Strata-X-AW columns. Wash: Water 5mL, Methanol 2 mL.
Elution with 1% NH4OH solution in methanol.

Evaporation under N2 in water bath (40 degrees) and reconstitution in 300 uL MeOH:Water (2:8)
All samples required additional filtration using centrifuge filters.

Kinetex 1.7u C18 (50x3 mm)
Instrument: Q-Exactive-Orbitrap-MS

Phases: 10 mM NH4FA in H20/ACN (9:1) and MeOH/ACN (1:1)
Injection volume: 5 uL

Mode: PRM at 17500 FWHM resolution
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

16 |

yes |

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)

40% aliquot
SPE (Oasis WAX, 60mg)

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 pL
Eluent A: 0,1 mmol NH40OAc in 0,1% HCOOH (Milli Q water)

Eluent B: 0,1 mmol NH40Ac 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
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

extraction by Methanol

Spe - Aspec automatic spe chromatography

LCMSMS ESI- neg
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

quechers and dSPE

No clean-up performed.

LC-MS/TOF
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

19 |

yes |

2 |

yes
yes
no
no
no

solid-liquid extraction by using water, TBA-solution and MTBE
an aliquot was evaporated to dryness and reconstitued in MeOH/acidic acid

LC-MS/MS (triple quad system)

Eluent A: 2 mM ammonium acetate in water
Eluent B: Methanol

Analytical column: Zorbax Eclipse Plus C18; 150 x 2,1 mm; 3,5 um
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

20 |
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

21 |

[Accreditation according to ISO/IEC 17025 (yesino) | No |

Sample reconstitution with water and extraction with acetonitrile.
QueCHers treatment
Centrifugation

DSPE (MgSO4-PSA)
Final extract dilution

Gradient with Ammonium Acetate 1 mM in Water and Ammonium Acetate 1 mM in Methanol
Cromatographic system UPLC Ultimate 3000 Dionex

Column Accucore PFP Thermo Fisher scientific

Mass spectrometry - HRMS Q Exactive Thermoscientifc
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

22 |
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

23 |

no pre-treatment
SLE with acetonitrile
vortex, sonication at room temp for 20 min and tumbling

SPE-WAX and ultracentrifugation

NX-C18, 150mm x 2mm x 3 um
LC-MSMS QQQ

Blank levels are substracted from sample results
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

24 |

To homogenised sample internal standard and MeOH are added. Samples are shaken, centrifugated and
diluted with water.

Filtration (0.2 pm cellulose filter)

UPLC-MS/MS
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

25 |

Extraction with methanol

Purification with SPE

LC-MS/MS method with C18 column
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

26 |

no |

Addition of isotope-labelled internal standards, acetonitrile extraction and aliquot concentration

Purification through SPE

Liquid chromatography coupled with a triple quadrupole mass detector

No additional information
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

27 |

Spike with internal standards

Extract with 0.01N potassium hydroxide in methanol (10 mL)
Tumble overnight

centrifuge and remove elutant

Use ENVI-CARB cartridge
load and elute with methanol
filter with 0.2 pm microcentrifuge filter
add recovery standard

LCMSMS Electrospray ionisation

Guard column Phenomenex Gemini C18 2 x 4 mm 3 pm
Analytical column Phenomenex Gemini C18 2 x 50 mm 3 pym
Solvents Water, Methanol, modifier triethylamine

1 uL injection volume

Retention time confirmed using isotopically labelled internal standard
Multiple transitions collected and used for quantitaion

7 point calibration curve
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

28 |
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

29 |

Weigh 1 g, add 20 ml Methanol, shake 15 min, extrakt 60 min in US bath, centrifuge 15 min

transfer supernatant onto preconditioned SPE-column, wash SPE column,
elute analytes from column with 0.1% NH4OH/MeOH, evaporate ti drynes under notrogen flow
reconstitute in 500 pl Eluent A:B (90:10, v v)

Eluent A: 5 mM NH4acetat in H20
Eluent B: 5 mM NH4acetat in MeOH
Column: Kinetex C18, 2.1 x 100mm x 2.6 ym
Detection via LC-MSMS in dMRM mode

Report Version 1.0
EURL-PT-PF_1903-WF Annex 6 - Page 29 of 36





EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

30 |

NO |

EXTRACTION WITH ACETONITRILE

SPE-COLUMN STRONG ANIONIC EXCHANGE (SAX)

CHROMATOGRAPHIC COLUMN: X-BRIDGE C18 COLUMN (3,5 um 3,0x 150 mm)
MOBILE PHASES: WATER-CH30H BOTH CONTAINIG 10 mM OF AMMONIUM ACETATE
LC-Q-ORBITRAP (ESI-)
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

31 |
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

[Laboratorycode ) ] 32 |

[Recreditation according to SOTEC 17025 ool 1 s |
Wemheasampie@r T on ]

homogenize sample
weigh aliquote in PP tube, ad IS solution and 10 ml water, incubate 15 min in ultrasonic bath
ad 10 ml ACN, shake vigorously for 5 min, incubate in ultrasonic bath for 15 min

use sample with solvent mixture as described above (water+ACN)
ad Citrat-Extraction-Tube (QUEChERs-salt mix)

shake vigorously 1 min, centrifuge 10 min

transfer 4 ml of ACN supernatant to 15 ml PP tube

ad 100 pl water, evaporate with nitrogen current to 100 pl

ad 100 pl ACN/MeOH mixture (10/90),

mix vigorously, clean with syringe filter (PVDF), transfer to HPLC vial

HPLC-MS/MS:

column: gemini 3 ym C 18 110 A, 100 x2 mm
Eluent A: 2mM ammonium acetat in 95 % water 5 % ACN

Eluent B: 40 % MeOH 60 % ACB

gradient separation: beginning with 30 % Eluent B increasing to 98 % after 12 min, held for 5 min,
reversed back down to 30 min

detection with AB Sciex API 3000 with ESI source, negative ion mode, MRM

use of specific isotope labelled standard for every single analyte,
PFSAs: only PFBS, PFHxS, PFOS analysed
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

33 |

4 g sample + 10 ml water + 10 ml ACN; 1h extraktion in ultrasonic bath, 1 h shaking
adding Quechers-salts, shaking and centrifugation

1ml ACN-extract, mixed with int.standards and 1ml 0,1% formic acid are added to an weak anionic exchange
cardrige, washed with 0,1 % formic acid, Aceton/Acetonitril/formic acid (50:50:1) and methanol
PFC are eluted with 0,1% ammonia in methanol

PFC are separated on a Gemini NX C18 (100x3 mm, 3 um) by a gradient of water (5mmol NH4CH3COO,
0,1 % formic acid) and methanol. PFC are detected by ESI- MS/MS on an API 4000
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

34 |

=]
o

Ultrasonic extraction with methanol
Including the internal standards with methanol

Solid phase extraction (Strata XAW) with methanol containing ammonia

LC-RP(C18)-ESI-MS/MS using negative ionization

Report Version 1.0
EURL-PT-PF_1903-WF Annex 6 - Page 34 of 36





EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

35 |

Extraction with methanol.

Column: RP C18
Ammonium acetate, methanol
LC/MS/MS
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

36 |

[Accreditation according to ISO/IEC 17025 (yesino) | y |

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

ultrasonic extraction using acetonitrile

dispersive SPE using activated carbon

seperation on reversed phase C18
detection in multiple reaction monitoring mode (ESI neg)
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European Union Reference Laboratery

Halogenated POPs
EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Annex 7: Assigned values of Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs)
Test sample - Wheat Flour B (1903-WFB)

Assigned values of individual substances

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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Europsan Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

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

Wheat flour B (1903-WFB)
Perfluoroalkylcarboxylic acids (PFCAs) - Assigned values

Result
Analyte pa/kg product

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)

EURL-PT-PF_1903-WF

Assigned value

[outliers removed]

9.45

9.54

Report Version 1.0

Robust standard
deviation
[outliers removed]

15

14

Standard
uncertainty
[outliers removed]

0.36

0.35

No. of results
contributing to
assigned value

26

23

Median

[all values]
43.0
29.6
8.95
0.524
9.77
0.200
9.64
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Europsan Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

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

Wheat flour B (1903-WFB)
Perfluoroalkylsulfonic acids (PFSAs) - Assigned values

Result
Analyte pa/kg product

Perfluorobutanesulfonic acid (PFBS)
Perfluoropentanesulfonic acid (PFPeS)
Perfluorohexanesulfonic acid (PFHxS)
Perfluoroheptanesulfonic acid (PFHpS)
Perfluorooctanesulfonic acid (PFOS)
Perfluorononanesulfonic acid (PFNS)
Perfluorodecanesulfonic acid (PFDS)

EURL-PT-PF_1903-WF

Assigned value Robust standard
deviation
[outliers removed] [outliers removed]
8.76 1.3

Report Version 1.0

Standard
uncertainty
[outliers removed]

0.33

No. of results
contributing to
assigned value

25

Median

[all values]
0.500
0.130
0.350
0.120

9.11
0.120
0.200
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		1903-WFB - Assigned values
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EVRLE

European Union Reference Laboratery

Halogenated POPs
EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Annex 8: Participants' results of Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs)

Test sample - Wheat Flour B (1903-WFB)

* Modified/additional results reported after distribution of preliminary results to all participating laboratories
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European Union Raferance Laboracory

Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

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

Wheat flour B (1903-WFB)

Perfluoroalkylcarboxylic acids (PFCASs) - Results

Result

Sample pa/kg product

1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB

1903-WFB

EURL-PT-PF_1903-WF

Perfluorobutanoic acid
(PFBA)

<05
54.6

69.4

0.85
38.3

58.3

9.46

60.4

26
77.8
53.9

61.1

26.2
16.5
30.3
51.1
38.9

47.6
57.9

34.9
48.1
26.8

1.4

Perfluoropentanoic acid

(PFPeA)

311
19.5
<10

37.4

3
20.1

29.8

47.9
35:1

36.5
17.2
35.6
35.3

36.9

16.2

5.5
16.8
29.3
22.6

30
32.8

25.6
40.1
15.9

1.3

Perfluorohexanoic acid

(PFHXA)

1.77
11
<1

7.6

0.91
6.57

9.1

19
12.4

12.5
5.6
8.8

11.4

12.3

4.24

3.3
5.72
11.5
7.03

9.65
11

10.4
12
4.72

0.43

Perfluoroheptanoic acid
(PFHpA)

0.31

0.378

<1

0.06

0.09
0.27

<1

1.53
0.524

<2
0.6

<2
<2
0.196
<05
0.23
<1
<05

0.32
0.434

<2
<2
<1

<0.2

Report Version 1.0

Perfluorooctanoic acid

(PFOA)

12
8.49
8.09

128
9.4
6.11
7.4
9.86

11.8

8.4
9.91
10.8
10.2
10.7
17.1
9.78

10.7

9.75
10.1
8.66
9.65
9.22

9.46
8.65

6.46
9.85
9.76
10.9

6.3

11.1

Perfluorononanoic acid

(PENA)

<0.1
<0.06
<1
1.92
<0.06

<0.025
0.02

<1

<0.2
<0.00112

<2
<0.2

<2

<2
<0.145
<0.5
0.015
<1
<0.5

<0.03
0.034

<2
<2
<1
<0.2

0.0252

Perfluorodecanoic acid

(PFDA)

10.3
1.83
8.08
99.2
11.5

7.5
9.61

14.2

9.8
9.9

9.64

9.8
7.96
9.24

10.7

9.9
11
8.48
9.8
8.92

9.13
9.38

8.11
11.3
9.12

7.3

8.97
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European Union Raferance Laboracory

Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour B (1903-WFB)

Perfluoroalkylsulfonic acids (PFSAs) - Results

Result

Sample pa/kg product

1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB
1903-WFB

1903-WFB

EURL-PT-PF_1903-WF

Perfluorobutanesulfonic acid Perfluoropentanesulfonic acid Perfluorohexanesulfonic acid Perfluoroheptanesulfonic acid Perfluorooctanesulfonic acid

(PFBS)

<05
< 0.06
<1
0.17
<0.08

<0.025
< 0.005

<1

<0.2
< 0.00327

<2
1.3

<2
<2

<0.027
<05
0.018
<1
<05

<0.03
<0.08

<2
<2
<1

<05

(PFPeS)

<0.06
<1

<0.025

<1

<0.2
< 0.0518

<2

<0.034
<0.5
<0.015
<05

<0.03
<0.06

<1

<05

(PFHXS)

<01
<0.12
<1
0.17
<0.04

<0.025
< 0.005

<1

<0.2
< 0.00464

<2
<1

<2
<2

< 0.049
<05
<0.015
<1
<05

<0.03
<0.03

<2
<2
<1

<05

Report Version 1.0

(PFHpS)

<0.12
<1

<0.025
< 0.005

<1

<0.2
<0.00612

<2

<0.038
<0.5
<0.015
<05

<0.03
<0.04

<1

<05

(PFOS)

9.19
6.28
9.18
24.3

7.5
4.62

7.5
9.67

15.9

7.92
9.05
7.03
9.46

9.8
2.22
8.89

10.4

9.07

10
8.16
9.02
8.16

9.21
9.14

7.55
9.42
10.3
12.2

7.2

9.47

Perfluorononanesulfonic acid Perfluorodecanesulfonic acid

(PENS)

<0.12
<1

<0.025

<1

<0.2
< 0.00238

<2

<0.054
<0.015
<05

<0.03
<0.03

<1

<05

(PFDS)
<01
<0.12
<1
<0.08

<0.025
< 0.005

<1

<0.2
< 0.00991

<2
<0.2

<2

<2
<0.039
<05
<0.015
<05
<0.03
0.081
<2

<1

<05
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European Union Reference Laboratery

Halogenated POPs

EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Annex 9: Participants' z-scores of Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs) - Tables
Test sample - Wheat Flour B (1903-WFB)
Z-scores of individual substances

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 individual substances

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

EURL-PT-PF_1903-WF Report Version 1.0

Annex 9





EVRL M

European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

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

Wheat flour B (1903-WFB)

Perfluoroalkylcarboxylic acids (PFCAs) - Z-scores

LC Sample [ODZ-ic;(;e%] Perfluorobutanoic acid Perfluoropentanoic acid Perfluorohexanoic acid Perfluoroheptanoic acid Perfluorooctanoic acid Perfluorononanoic acid Perfluorodecanoic acid
(PFBA) (PFPeA) (PFHxA) (PFHpA) (PFOA) (PFNA) (PFDA)

1 1903-WFB

2 1903-WFB 14 0.4
3 1903-WFB -0.5 -4.0
4 1903-WFB -0.7 -0.8
5 1903-WFB 62.8 47.0
6 1903-WFB 0.0 1.0
7 1903-WFB -1.8

8 1903-WFB -1.1 -1.1
9 1903-WFB 0.2 0.0
10 1903-WFB

11 1903-WFB 1.2 24
12 1903-WFB

13 1903-WFB -0.6 0.1
14 1903-WFB 0.2 0.2
15 1903-WFB 0.7

16 1903-WFB 04 0.1
17 1903-WFB 0.7 0.1
18 1903-WFB 41 08
19 1903-WFB 0.2 02
20 1903-WFB

21 1903-WFB 0.7 0.6
22 1903-WFB

23 1903-WFB 0.2 0.2
24 1903-WFB 0.3 08
25 1903-WFB -0.4 06
26 1903-WFB 0.1 01
27 1903-WFB -0.1 03
28 1903-WFB

29 1903-WFB 0.0 02
30 1903-WFB 04 01
31 1903-WFB

32 1903-WFB 16 0.7
33 1903-WFB 0.2 0.9
34 1903-WFB 0.2 0.2
35 1903-WFB 0.8

36 1903-WFB 17 42
10*  1903-WFB 0.9 0.3

EURL-PT-PF_1903-WF

Report Version 1.0
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Eurcpean Uneon Referernce Laborstory
Halogenated POPs

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour B (1903-WFB)

Perfluoroalkylsulfonic acids (PFSAs) - Z-scores

LC Sample [opz-ic;(;e%] Perfluorobutanesulfonic acid Perfluoropentanesulfonic acid Perfluorohexanesulfonic acid Perfluoroheptanesulfonic acid Perfluorooctanesulfonic acid Perfluorononanesulfonic acid Perfluorodecanesulfonic acid
(PFBS) (PFPeS) (PFHxS) (PFHpS) (PFOS) (PFNS) (PFDS)

1 1903-WFB

2 1903-WFB 0.2
3 1903-WFB 14
4 1903-WFB 0.2
5 1903-WFB 8.9
6 1903-WFB -0.7
7 1903-WFB 24
8 1903-WFB -0.7
9 1903-WFB 0.5
10 1903-WFB

11 1903-WFB 4.1
12 1903-WFB

13 1903-WFB -0.5
14 1903-WFB 0.2
15 1903-WFB -1.0
16 1903-WFB 0.4
17 1903-WFB 0.6
18 1903-WFB -3.7
19 1903-WFB 0.1
20 1903-WFB

21 1903-WFB 0.9
22 1903-WFB

23 1903-WFB 0.2
24 1903-WFB 0.7
25 1903-WFB -0.3
26 1903-WFB 0.1
27 1903-WFB -0.3
28 1903-WFB

29 1903-WFB 0.3
30 1903-WFB 0.2
31 1903-WFB

32 1903-WFB 07
33 1903-WFB 0.4
34 1903-WFB 0.9
35 1903-WFB 2.0
36 1903-WFB 09
10*  1903-WFB 0.4

EURL-PT-PF_1903-WF

Report Version 1.0
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		1903-WFB Z-scores tables
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European Union Reference Laboratery

Halogenated POPs

EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Annex 10:  Participants' z-scores of Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAs) - Charts
Test sample - Wheat Flour B (1903-WFB)
Z-scores of individual substances

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 individual substances

+ 2 z-scores:
+ 3 z-scores: —_—

EURL-PT-PF_1903-WF Report Version 1.0 Annex 10





20 %)

Z-score (O

EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour B (1903-WFB)
Perfluorooctanoic acid (PFOA)
Assigned value: 9.45 pg/kg product

21

35

11

18

EURL-PT-PF_1903-WF

Laboratory code

Report Version 1.0
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EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour B (1903-WFB)
Perfluorodecanoic acid (PFDA)
Assigned value: 9.54 pg/kg product

20 %)

Z-score (O

Laboratory code

EURL-PT-PF_1903-WF Report Version 1.0 Annex 10





EURL Proficiency Test on the Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat flour B (1903-WFB)
Perfluorooctanesulfonic acid (PFOS)
Assigned value: 8.76 pg/kg product

20 %)

Z-score (O

Laboratory code

EURL-PT-PF_1903-WF Report Version 1.0 Annex 10





		EURL-PT_PF_2019 - 1903-WF - Annex 10

		1903-WFB - Z-score PFCAs - V1.0 09-07-19

		1903-WFB - Z-score PFSAs - V1.0 09-07-19
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European Union Reference Laboratery

Halogenated POPs
EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]

EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Test for sufficient homogeneity and stavility for Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSASs)

Annex 11:

Test sample - Wheat Flour B (1903-WFB)

EURL-PT-PF_1903-WF Report Version 1.0 Annex 11





EURLE

European Union Reference Laboratary

Halogenated POPs
EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat Flour (1903-WFB)
PFCAs, PFSAs - Homogeneity test - Data

Result Mean Median Relative standard deviation

Analyte pg/kg product (n =10, duplicate analysis) (n =10, duplicate analysis) [%]
Perfluorobutanoic acid (PFBA) 54.0 53.0 6%
Perfluoropentanoic acid (PFPeA) 354 354 5%
Perfluorohexanoic acid (PFHxA) 11.7 11.8 4%
Perfluorooctanoic acid (PFOA) 9.72 9.77 3%
Perfluorodecanoic acid (PFDA) 9.37 9.35 3%
Perfluorooctanesulfonic acid (PFOS) 9.41 9.43 4%

EURL-PT-PF_1903-WF Report Version 1.0 Annex 11





Halogenated POPs
EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat Flour (1903-WFB)
Selected compounds - Homogeneity test - Data

Result PFBA PFOA PFOS
Sample Replicate ug/kg product
2 1 52.50 9.67 8.99
2 56.27 9.43 9.21
25 1 54.79 10.04 9.54
2 52.94 9.23 9.10
26 1 51.93 9.99 10.21
2 53.32 9.18 9.49
32 1 55.41 9.93 9.81
2 50.33 9.67 9.43
35 1 52.16 9.50 9.40
2 52.96 10.02 9.30
48 1 51.24 9.77 9.61
2 50.88 9.68 9.04
75 1 53.87 9.27 9.43
2 55.99 9.87 8.92
77 1 61.97 9.76 9.58
2 55.08 9.92 9.72
78 1 51.92 9.98 9.56
2 50.20 9.82 9.35
91 1 63.33 9.68 9.56
2 52.13 9.92 8.86
Cochran's C-test
C 0.553 0.305 0.252
Ceritical (0 =0.05, m =2, n=10) 0.602 0.602 0.602
Ceritical (0 =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 X 54.0 9.72 9.405
Standard deviation of sample averages s, 2.536 0.123 0.2383
Wthin-sample standard deviation s, 3.365 0.331 0.3222
Between-sample standard deviation s 1 0 0
Standard deviation for proficiency assessment opr 10.79 1.94 1.881
Ss/ Opt 0 0 0
Test for homogeneity (ss < 0.3 Op7 ) passed passed passed

EURL-PT-PF_1903-WF Report Version 1.0 Annex 11





Halogenated POPs

EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Wheat Flour (1903-WFB)
Selected congeners - Homogeneity test - Data

Result PFBA PFOA PFOS
Sample Replicate ug/kg product
27 1 48.502 9.290 9.96
2 52.055 8.924 10.20
72 1 50.130 9.285 10.22
2 51.033 9.056 9.99
97 1 53.758 9.766 10.30
2 52.736 9.541 9.07
Stability test
General average (stability test) y 51.369 9.31 9.95
General average (homogeneity test) X 53.960 9.72 9.41
Standard deviation for proficiency assessment cPT 10.792 1.943 1.881
ly-xI 2.591 0.407 0.549
Test for stability (1y-X1=< 0.3 oPT) passed passed passed

EURL-PT-PF_1903-WF Report Version 1.0 Annex 11





		EURL-PT_PF_2019 - 1903-WF - Annex 11

		EURL-PT_PF_1903-WFB Homogeneity stability test
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EURL Proficiency Test on Determination of Perfluoroalkyl Substances in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
06 September 2019

Annex 12:  Participants' methods for PFAS

Test sample - Wheat Flour B (1903-WFB)

EURL-PT-PF_1903-WF Report Version 1.0 Annex 12





EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

1 |

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

2 |

5.0 g in a falcon of 50 ml
add 30 ml de Methanol KOH 0.01 M
shake mechanically (multi vortex) 15 min

evaporate until below 500 pl
add water adjust at about 8 ml
add formic acid => pH 3

OASIS WAX 500 mg

Rinse 1 : H20 2% formic acid
Rinse 2: methanol

Elute MeOH NH4OH 99/1
evaporate eluat until 1-2 m|
ENVICARB 500 mg

elute directly

elute again with MeOH formic acid 80/1
evaporate below 200 pl

reconsituate with IS and methanol at 500 pl

Acquity BEH C18 column
PMA Water / methanol (90/10) 5 mM Ammonium acetate
PMB methanol / water (90/10) 5 mM ammonium acetate

orbitrap mode

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

3 |

yes (13C4 PFBA, 13C5 PFPeA, 13C5 PFHxA, 13C4 PFHpA, 13C4 PFOA, 13C2 PFDA)
yes (13C3 PFHxS, 13C4 PFOS)

Sample was weighed into the tube. Then the mixture of internal standards was added to the sample.
Water was added to the tube and after several minutes formic acid and acetonitrile were added.

The tube was vigorously shaken for 1 min. In the next step MgSO4 and NaCl were added and the whole
mixture was shaken for 1 min. The tube was then centrifuges and an aliquot of the upper acetonitrile
layer was transferred to a new tube for the clean up.

The aliquot of upper acetonitrile layer was placed into tube containing MgSO4, C18 sorbent
and ENVI-Carb sorbent. The tube was shaken for 1 min. The purified extract was then evaporated and
reconstituted in methanol. The extract was filtered through the filter and transferred into the vial.

Chromatographic separation was conducted using ultra-high performance chromatograph
Agilent 1290 Infinity Il LC equipped with BEH C18 column.

Water with 5 mM ammonium acetate and methanol were used as mobile phases.
Mass-spectrometer Agilent Triple Quadrupole G6495 with electrospray ion source (negative mode)
was used for the quantification/identification of PFASs.

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

4 |

yes (M6PFDA, MBPFOA)
yes (MBPFOS)

We used a mix of different interenal standards
recovery is 100% becouse we use internal standards,standard addition
standard addition

2g sample

extration 3 times (20 ml; 15 ml;15ml) with methanol
drying to <1 ml

+ 1 ml methanol + 9 ml water

Oasis HLB 3cc

1,5 ml methanol + 1,5 ml water
the sample

washing with 2ml 10% methanol

elution with 3 ml methanol

+ keeper 200 pl ethylenglycol

drying by 40°C with nitrogen

solve in methanol/ ammoniumacetate 0,002 molar

injection 4 pl

gradient: methanol (A) ammoniumacetate 0,002 molar p H 4 (B)
Start: (A)30% (B)70% to (A)90 % (B)10%

End: (A)30% (B) 70%

LC/MSMS : PFOA MS1: 412,9 MS2: 369 - 168,9
PFDA MS1: 512,8 MS2: 219 - 268,9
PFOS MS1:498,8 MS2: 79,9 - 98,9

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

5 |

Liquid-Liquid extraction with Methanol

LC-MS/MS

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

6 |

yes |

Methanol extraction
Centrifuging
Evaporation by kuderna Danish evaporater until 2 mL

Alkaline digestion with KOH
Neutralization with formic acid to pH 3.5
SPE cleanup on oasis WAX columns using GILSON sample prep instrument

Separation on Waters ACQUITY UPLC CSH C18 column (130A,1.7 um, 100 x 2.1 mm)
A: 2 MM ammonium acetate in 90% Milli-Q water/10% methanol, pH adj 8; B:MeOH
Detection by Bruker EVOQ Elite UPLC-MS/MS (cone 3000V, cone temp.350 °C)

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

7 |

<
@
o

After the addition of internal standards and dilution in water samples were mixed with TBA solution
and Na2CO3 buffer and extracted with MTBE.

Further clean-up was performed with C18 SPE columns.

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.

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

8 |

=]
o

Double exctraction with acetonitrile

Weak anionic exchange (WAX) SPE plus graphitized carbon black

Reverse phase separation using XB column (100 x 2.1 mm, 3 ym- Phenomenex).
Mobile phases: water and MeOH both containing 2 mM of ammonium acetate
Acquisition: LC-Q-Orbitrap system using Full Scan mode (ESI-)

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

9 |

Solid/Liquid extraction using MeOH/KOH 0,01M (digestion over night)

LC-(ESI-)-MS/MS
Colonne Hypersil Gold (100 x 2,1 mm, 1,9 pm)
Waters Xevo2 instrument

Report Version 1.0
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

[Laboratorycode ) ] 10 |

Take ~2g sample in centrifuge tube.
Add internal standard, vortex. Stand for 15 minutes.

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

'Add 7 ml of ACN. Sonicate for 15 mins, Shake for 15 mins.

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

Add water to make the combined extraction solutions up to 50ml. Mix using vortex.
Condition Waters Oasis WAX SPE cartridge with 4 mls MeOH

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 wash with 8mls MeOH

Elute using 2 mls of 2% ammonium hydroxide in MeOH into centrifuge tube containing 50 mg ENVI CARB
and 100ul acetic acid. Filter using a 0.2 um GHP membrane. Evaporate to dryness.

Reconstitute with 200ul MeOH. Add 25ul RS (13C4-PFHpA) and 275ul of 2mM ammonium acetate in water.

LC - ACQUITY UPLC I-Class with PFC kit
Column - ACQUITY CSH Phenyl hexyl 1.7uym, 2.1 x 100 mm

Injection vol 30 pL

MPA - 95:5 Water: methanol + 2mM ammonium acetate, MPB - Methanol + 2 mM ammonium acetate
MS - Xevo TQ-XS, ESI -
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

11 |

NO
YES - ISOTOPIC DILUTION
YES

QUECHERS-LIKE EXTRACTION WITH ACETONITRILE, MgSO AND NaCl

SPE CLEAN-UP WITH WAX (150 mg/émL) AND ENVICARB (500mg/6mL) CARTRIDGE

CHROMATOGRAPHIC COLUMN: KINETEX 2.6um XB-C18 100A (100 x 2.1 mm) (PHENOMENEX)
INJECTION MODE: PARTIAL LOOOP

INJECTION VOLUME: 10 microL

MOBILE PHASE: A) MEOH; B) AMMONIUM ACETATE 5mM in H20

FLOW: 0,2 mL/min

DETECTION: LC-MS/MS

SOURCE: ESI

Report Version 1.0
EURL-PT-PF_1903-WF Annex 12 - Page 11 of 36





EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

12 |
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)
|

EXTRACTION WITH ACETONITRILE FORMIC ACID

LC MSMS
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

[Laboratorycode ) ] 14 |

PFBS, PFHxS, PFOS, PFDS

Yes
No (Automatic with isotope dilution)
No

Soxhlet extraction (hexane)

Weak anion-exchange/reversed phase SPE

LC/MS/MS
2.1x50 mm C18 column
Gradient separation
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

15 |

Yes (13C labeled PFAS)
Yes (13C labeled PFOS)

Ultrasound assisted extraction with 1 mL of 0.2 M NaOH and 5 mL of MeOH.
After extraction sample was centrifuged and 5 mL aliq. was dilluted to ~100 mL with Milli-Q grade water
and neutrilized to pH 6-7 with 5M HCI (around 35 microliters)

Cleanup with Strata-X-AW columns. Wash: Water 5mL, Methanol 2 mL.
Elution with 1% NH4OH solution in methanol.

Evaporation under N2 in water bath (40 degrees) and reconstitution in 300 uL MeOH:Water (2:8)
All samples required additional filtration using centrifuge filters.

Kinetex 1.7u C18 (50x3 mm)
Instrument: Q-Exactive-Orbitrap-MS

Phases: 10 mM NH4FA in H20/ACN (9:1) and MeOH/ACN (1:1)
Injection volume: 5 uL

Mode: PRM at 17500 FWHM resolution

In comparision with sample A, sample B showed slightly higher matrix effect.
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EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

16 |

yes |

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)

40% aliquot
SPE (Oasis WAX, 60mg)

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 pL
Eluent A: 0,1 mmol NH40OAc in 0,1% HCOOH (Milli Q water)

Eluent B: 0,1 mmol NH40Ac 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
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

extraction by Methanol

Spe - Aspec automatic spe chromatography

LCMSMS ESI- neg
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
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Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

[Laboratorycode ) ] 18 |

Quechers and DSPE

No clean-up performed

LC-MS/TOF
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

19 |

yes |

2 |

yes
yes
no
no
no

solid-liquid extraction by using water, TBA-solution and MTBE
an aliquot was evaporated to dryness and reconstitued in MeOH/acidic acid

LC-MS/MS (triple quad system)

Eluent A: 2 mM ammonium acetate in water
Eluent B: Methanol

Analytical column: Zorbax Eclipse Plus C18; 150 x 2,1 mm; 3,5 um
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20 |
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EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

21 |

[Accreditation according to ISO/IEC 17025 (yesino) | No |

Sample reconstitution with water and extraction with acetonitrile.
QueCHers treatment
Centrifugation

DSPE (MgSO4-PSA)
Final extract dilution

Gradient with Ammonium Acetate 1 mM in Water and Ammonium Acetate 1 mM in Methanol
Cromatographic system UPLC Ultimate 3000 Dionex

Column Accucore PFP Thermo Fisher scientific

Mass spectrometry - HRMS Q Exactive Thermoscientifc
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EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food
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22 |
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

23 |

no pre-treatment
SLE with acetonitrile
vortex, sonication at room temp for 20 min and tumbling

SPE-WAX and ultracentrifugation

NX-C18, 150mm x 2mm x 3um
LC-MSMS QQQ

Blank levels are substracted from sample results
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

24 |

To homogenised sample internal standard and MeOH are added. Samples are shaken, centrifugated and
diluted with water.

Filtration (0.2 pm cellulose filter)

UPLC-MS/MS
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

25 |

Extraction with methanol

Purification with SPE

LC-MS/MS method with C18 column
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EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

26 |

no |

Addition of isotope-labelled internal standards, acetonitrile extraction and aliquot concentration

Purification through SPE

Liquid chromatography coupled with a triple quadrupole mass detector

No additional information
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EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

27 |

Spike with internal standards

Extract with 0.01N potassium hydroxide in methanol (10 mL)
Tumble overnight

centrifuge and remove elutant

Use ENVI-CARB cartridge
load and elute with methanol
filter with 0.2 pm microcentrifuge filter
add recovery standard

LCMSMS Electrospray ionisation

Guard column Phenomenex Gemini C18 2 x 4 mm 3 pm
Analytical column Phenomenex Gemini C18 2 x 50 mm 3 pym
Solvents Water, Methanol, modifier triethylamine

1 uL injection volume

Retention time confirmed using isotopically labelled internal standard
Multiple transitions collected and used for quantitaion

7 point calibration curve

Report Version 1.0
EURL-PT-PF_1903-WF Annex 12 - Page 27 of 36





EURL Profici Test on the D ination of P St in Wheat Flour 2019 [EURL-PT-PF_1903-WF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

28 |
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EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

29 |

Weigh 1 g, add 20 ml Methanol, shake 15 min, extrakt 60 min in US bath, centrifuge 15 min

transfer supernatant onto preconditioned SPE-column, wash SPE column,
elute analytes from column with 0.1% NH4OH/MeOH, evaporate ti drynes under notrogen flow
reconstitute in 500 pl Eluent A:B (90:10, v v)

Eluent A: 5 mM NH4acetat in H20
Eluent B: 5 mM NH4acetat in MeOH
Column: Kinetex C18, 2.1 x 100mm x 2.6 ym
Detection via LC-MSMS in dMRM mode
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EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

30 |

NO |

EXTRACTION WITH ACETONITRILE

SPE-COLUMN STRONG ANIONIC EXCHANGE (SAX)

CHROMATOGRAPHIC COLUMN: X-BRIDGE C18 COLUMN (3,5 um 3,0x 150 mm)
MOBILE PHASES: WATER-CH30H BOTH CONTAINIG 10 mM OF AMMONIUM ACETATE
LC-Q-ORBITRAP (ESI-)
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31 |
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Method Perfluoroalkylcarboxylic acids (PFCAs) and Perfluoroalkylsulfonic acids (PFSAS)

32 |

yes |

homogenize sample
weigh aliquote in PP tube, ad IS solution and 10 ml water, incubate 15 min in ultrasonic bath
ad 10 ml ACN, shake vigorously for 5 min, incubate in ultrasonic bath for 15 min

use sample with solvent mixture as described above (water+ACN)
ad Citrat-Extraction-Tube (QUEChERs-salt mix)

shake vigorously 1 min, centrifuge 10 min

transfer 4 ml of ACN supernatant to 15 ml PP tube

ad 100 pl water, evaporate with nitrogen current to 100 pl

ad 100 pl ACN/MeOH mixture (10/90),

mix vigorously, clean with syringe filter (PVDF), transfer to HPLC vial

HPLC-MS/MS:

column: gemini 3 ym C 18 110 A, 100 x2 mm
Eluent A: 2mM ammonium acetat in 95 % water 5 % ACN

Eluent B: 40 % MeOH 60 % ACB

gradient separation: beginning with 30 % Eluent B increasing to 98 % after 12 min, held for 5 min,
reversed back down to 30 min

detection with AB Sciex API 3000 with ESI source, negative ion mode, MRM

use of specific isotope labelled standard for every single analyte,
PFSAs: only PFBS, PFHxS, PFOS analysed
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33 |

4 g sample + 10 ml water + 10 ml ACN; 1h extraktion in ultrasonic bath, 1 h shaking
adding Quechers-salts, shaking and centrifugation

1ml ACN-extract, mixed with int.standards and 1ml 0,1% formic acid are added to an weak anionic exchange
cardrige, washed with 0,1 % formic acid, Aceton/Acetonitril/formic acid (50:50:1) and methanol
PFC are eluted with 0,1% ammonia in methanol

PFC are separated on a Gemini NX C18 (100x3 mm, 3 um) by a gradient of water (5mmol NH4CH3COO,
0,1 % formic acid) and methanol. PFC are detected by ESI- MS/MS on an API 4000
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34 |

=]
o

Ultrasonic extraction with methanol
Including the internal standards with methanol

Solid phase extraction (Strata XAW) with methanol containing ammonia

LC-RP(C18)-ESI-MS/MS using negative ionization
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35 |

Extraction with methanol.

LC/MS/MS
Column: RP C18
Ammonium acetate, methanol
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36 |

[Accreditation according to ISO/IEC 17025 (yesino) | yes |

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

ultrasonic extraction using acetonitrile

dispersive SPE using activated carbon

seperation on reversed phase C18
detection in multiple reaction monitoring mode (ESI neg)
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Statistics: Questionnaire for feedback from

participants

EURL Proficiency Test on the Determination of
Perfluoroalkyl Substances in Wheat Flour 2019
[EURL-PT-PF_1903-WF]

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

National Reference Laboratory (NRL)
Official Laboratory (OFL)

Commercial laboratory

Other (e.g. research and developement)

No Answer

Answers

5

4

3

3

0

Ratio

33.33 %

26.67 %

20 %

20 %

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?

Fully
Largely
Partly

Not at all
No opinion

No Answer

Answers

11

2

1

Ratio

73.33 %

13.33 %

6.67 %

0 %

6.67 %

0 %





Did the proficiency test meet your expectations?

Answers Ratio

Fully I 7 46.67 %
Largely e 5 33.33 %
Partly ] 2 13.33 %
Not at all | | 1 6.67 %
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 s 8 53.33 %
Largely e 6 40 %
Partly 0 0 %

Not at all 0 0%

No opinion | 1 6.67 %
No Answer 0 0%

Was the time frame acceptable?

Answers Ratio

Fully I 8 53.33 %
Largely I 6 40 %
Partly 0 0 %

Not at all 0 0%

No opinion | 1 6.67 %

No Answer 0 0 %





Was the selected matrix and level of contamination adequate for the goal to assess analytical
performance of laboratories for PFASs in relevant matrices and concentrations ranges?

Answers Ratio

Fully I 7 46.67 %
Largely e 5 33.33 %
Partly B 2 13.33 %
Not at all [ | 1 6.67 %
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 4 26.67 %
Largely ] 8 53.33 %
Partly [ 1 6.67 %
Not at all | | 1 6.67 %
No opinion | | 1 6.67 %

No Answer 0 0 %
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