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Summary
Test sample Pork liver [EURL-PT-POP_2201-PL]
Analytes of interest Branched PFOS (br-PFOS)
Linear PFOS (L-PFOS)
Total PFOS (sum of linear + branched)
Methods Any kind of method
Participants Members of CWG PFAS

Shipment of standard

solution and samples 22 May 2023
Deadline for reporting 31 August 2023
of results

Draft report of final 29 January 2024

results

EURL POPs reserves all rights to publish and present the
Publication anonymised results of the interlaboratory study in scientific
journals and/or during conferences.

1. Introduction

This comparative study on the determination of linear (L-PFOS), branched (br-PFOS), and
total PFOS in pork liver was organised by the EURL for halogenated POPs in Feed and Food
to be performed between June and August 2023. The objective was to assess the accuracy of
different approaches for quantitation of branched PFOS. All core working group “PFAS”
members were invited to participate in this comparative study.

The preliminary results were presented by representatives of the EURL at the
COM/EURL/NRL workshop on 23 November 2023. The final results were discussed by
members of the core working group “PFAS” and the EURL on 30 and 31 January 2024.
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1.1. Test sample

The test sample was prepared from commercially available food (pork liver mixed with wild
boar liver) and was naturally contaminated with all analytes of interest. The test material was
originally prepared for the proficiency test organised by EURL POPs in 2022 (EURL-PT-
POP_2201-PL). Each participant received about 90 g of the test sample in a can.

1.2. Standard solution

Each participant received 300 pL of a standard solution of br-PFOSK! at 5 ug/mL in methanol.
The standard solution contained L-PFOS and branched isomers at a known composition?. All
participants were asked to calculate the concentrations of L-PFOS and br-PFOS based on the
certificate provided by themselves. The standard solution did not contain isotope labelled
PFOS.

1.3. Analytes of interest

Participants were asked to determine the following parameters:

" L-PFOS
" Br-PFOS

1.4. Methods

One or more of the following detection methods could be applied:

¥ LC-HRMS

" LC-MS/MS
" GC-HRMS
" GC-MS/MS

1.5. Quantification of linear, branched and total PFOS

For quantification of L-PFOS, br-PFOS, and total PFOS a standard solution of br-PFOSK (see
chapter 3) was provided. Isotope labelled PFOS had to be added to the standard solution
before analysis.

1 Analytical standard of L-PFOS with branched isomers (potassium salt) obtained from Wellington
Laboratories
2 Analytical certificate of producer provided
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1.5.1. Linear and branched PFOS

L-PFOS:
All participants quantified L-PFOS against L-PFOS by using the standard solution provided.

Br- PEOS:

All participants quantified br-PFOS using the following two approaches:
1. Based on the calibration curve of L-PFOS
2. Based on the calibration curve of sum of branched isomers

Participants were asked to prepare the test sample in triplicate using any kind of sample
preparation method. The addition of isotope labelled internal standard was carried out at the
very beginning of the analytical method, e.g. prior to extraction.

For quantification, a five-point solvent calibration in the range of 0.5 — 50 pg/kg by using the
solution provided was prepared.

The calibration standards and extracts were analysed by LC-MS (LC-MS/MS, LC-HRMS) or

GC-MS (GC-MS/MS, GC-HRMS).

L-PFOS was quantified by integrating L-PFOS in the chromatogram of the calibration
standards and samples. Participants reported two concentrations per replicate: one
concentration by using the most intense MS/MS transition as quantifier (e.g. 499 - 80) and
one concentration by using the second most intense MS/MS transition as quantifier
(e.g. 499 - 99).

Br-PFOS was quantified by

1. integrating L-PFOS in the chromatogram of the calibration standards and the sum of
branched isomers in the chromatogram of the samples. Two concentrations per
replicate were reported: one concentration by using the most intense MS/MS transition
as quantifier (e.g. 499 - 80) and one concentration by using the second most intense
MS/MS transition as quantifier (e.g. 499 - 99).

2. integrating the sum of branched isomers in both the chromatogram of calibration
standards and samples. Two concentrations per replicate were reported: one
concentration by using the most intense MS/MS transition as quantifier (e.g. 499 - 80)
and one concentration by using the second most intense MS/MS transition as quantifier
(e.g. 499 - 99).
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1.5.2. Total PFOS

Total PFOS was automatically calculated as sum of br- and L-PFOS.

1.6. Reporting
Laboratories

" used the reference standard provided (br-PFOSK) for identification and quantification,
" used two different approaches to quantify br-PFOS,

- reported the levels of L-PFOS and sum of br-PFOS in calibration standards,

- reported results for each analyte,

- reported the limit of quantification (LOQ),

" reported the measurement uncertainty (if possible),

" gave instrument information,

" gave information on the mass transitions used to quantify br-PFOS (e.g. 499 - 80,
499 - 99, etc.).

Results were reported in pg/kg wet weight (w. w.).

Laboratories were allowed to submit multiple datasets if different detection methods/systems
from different manufacturers were used.

2. Participating laboratories

This comparative study was open for participation of members of the core working group
“PFAS”, only.

12 laboratories registered for this study. However, only 11 laboratories submitted results. One
laboratory submitted two datasets.

Table 1: Participating laboratories

Country Name of laboratory

NRL Belgium Sciensano

NRL Denmark Technical University of Denmark

NRL Finland Finnish Institute for Health and Welfare
NRL France LABERCA
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NRL Germany

German Federal Institute for Risk Assessment

NRL Greece Mass Spectrometry and Dioxin Analysis Lab. NCSR
Demokritos

NRL Ireland State Laboratory Ireland

NRL Latvia Institute of Food Safety, Animal Health and Environment
“BIOR”

NRL Norway Institute of Marine Research

NRL The Netherlands

Wageningen Food Safety Research

EURL POPs

CVUA Freiburg

3. Results

In total, 12 datasets were submitted to EURL POPs. The individual results of the participating
laboratories are given in Table 2.

Note: Dataset 7 and 8 were submitted by the same laboratory using two different types of MS

instruments.
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Table 2: Individual results of participating laboratories (rounded to two significant figures)

Br-PFOS based on the calibration curve of

fb g L-PFOS using the MS/MS MS/MS
Sl @ WEES average of both MS transition  transition MS instrument
isomers e
transitions
ung/kg wet weight
Analysis 1 (using the quantifier for quantification) 25 0.57 1.2 1.3 499/99
Analysis 2 (using the quantifier for quantification) 27 0.66 15 1.3 499/99
Analysis 3 (using the quantifier for quantification) 27 0.63 1.4 1.4 499/99 ~EVOQ Elite
1 triple quadrupole
is 1 (usi I ificati , , # | (Q4Q)MS/MS
Analysis 1 (using the qualifier for quantification) 32 2.0 1.3 499/80 (Bruker Corp)
Analysis 2 (using the qualifier for quantification) 33 2.0 1.4 499/80 #
Analysis 3 (using the qualifier for quantification) 34 2.2 15 499/80 #
Analysis 1 (using the quantifier for quantification) 24 0.64 0.91 1.0 499/99
Analysis 2 (using the quantifier for quantification) 25 0.63 0.87 1.1 499/99
X Analysis 3 (using the quantifier for quantification) 25 0.64 0.93 1.1 499/99 Waters Xevo
Analysis 1 (using the qualifier for quantification) 25 14 0.93 499/80 QS
Analysis 2 (using the qualifier for quantification) 26 1.6 0.93 499/80
Analysis 3 (using the qualifier for quantification) 27 1.6 0.92 499/80
Analysis 1 (using the quantifier for quantification) 25 0.57 1.0 1.1 499/99
3 Analysis 2 (using the quantifier for quantification) 20 0.48 0.9 0.90 499/99 80'826500
Analysis 3 (using the quantifier for quantification) 26 0.61 11 1.2 499/99
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Br-PFOS based on the calibration curve of

L-PFOS using the MS/MS MS/MS
average of both MS transition  transition | MS instrument
transitions*

sum of branched
isomers

ng/kg wet weight

Analysis 1 (using the qualifier for quantification) 25 1.6 1.2 499/80
Analysis 2 (using the qualifier for quantification) 21 1.3 1.0 499/80
Analysis 3 (using the qualifier for quantification) 28 1.8 14 499/80
Analysis 1 (using the quantifier for quantification) 31 3.0 1.3 1.9 499/80
Analysis 2 (using the quantifier for quantification) 32 3.0 14 2.0 499/80
Analysis 3 (using the quantifier for quantification) 32 3.0 1.3 2.0 499/80
4 Orbitrap
Analysis 1 (using the qualifier for quantification) 30 0.93 1.0 499/99
Analysis 2 (using the qualifier for quantification) 30 0.92 1.0 499/99
Analysis 3 (using the qualifier for quantification) 30 0.91 1.0 499/99
Analysis 1 (using the quantifier for quantification) 24 14 13 0.9 499/80
Analysis 2 (using the quantifier for quantification) 22 1.2 1.2 0.8 499/80
Analysis 3 (using the quantifier for quantification) 23 1.3 1.2 0.8 499/80
5 Agilent 6470
Analysis 1 (using the qualifier for quantification) 24 0.38 11 499/99
Analysis 2 (using the qualifier for quantification) 23 0.29 0.84 499/99
Analysis 3 (using the qualifier for quantification) 24 0.34 0.93 499/99
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Br-PFOS based on the calibration curve of

L-PFOS using the MS/MS MS/MS
average of both MS transition  transition | MS instrument

transitions*

sum of branched
isomers

ng/kg wet weight

Analysis 1 (using the quantifier for quantification) 23 1.3 1.0 14 499/80
Analysis 2 (using the quantifier for quantification) 25 1.2 0.93 1.3 499/80
Analysis 3 (using the quantifier for quantification) 24 1.2 0.94 1.3 499/80
6 Agilent 6495C
Analysis 1 (using the qualifier for quantification) 25 1.4 0.81 499/99
Analysis 2 (using the qualifier for quantification) 26 15 0.78 499/99
Analysis 3 (using the qualifier for quantification) 26 1.3 0.72 499/99
Analysis 1 (using the quantifier for quantification) 28 1.9 15 1.3 499/80
Analysis 2 (using the quantifier for quantification) 26 2.1 1.7 15 499/80
Analysis 3 (using the quantifier for quantification) 27 2.1 17 15 499/80
7 Agilent 6495 B
Analysis 1 (using the qualifier for quantification) 28 0.76 13 499/99
Analysis 2 (using the qualifier for quantification) 30 0.85 15 499/99
Analysis 3 (using the qualifier for quantification) 30 0.89 1.6 499/99
Analysis 1 (using the quantifier for quantification) 24 1.9 13 1.2 499/80
8 | Analysis 2 (using the quantifier for quantification) 25 2.1 1.4 14 499/80 AB Scé%’ég'wap
Analysis 3 (using the quantifier for quantification) 25 2.1 14 15 499/80
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Br-PFOS based on the calibration curve of

L-PFOS using the MS/MS MS/MS
average of both MS transition  transition | MS instrument
transitions*

sum of branched
isomers

ng/kg wet weight

Analysis 1 (using the qualifier for quantification) 23 0.57 0.80 499/99
Analysis 2 (using the qualifier for quantification) 23 0.79 11 499/99
Analysis 3 (using the qualifier for quantification) 28 0.94 1.3 499/99
Analysis 1 (using the quantifier for quantification) 28 1.7 15 1.3 499/80
Analysis 2 (using the quantifier for quantification) 28 2.0 1.7 15 499/80

. Analysis 3 (using the quantifier for quantification) 31 1.8 15 1.3 499/80 Q-Exactive
Analysis 1 (using the qualifier for quantification) 24 0.83 11 499/99 Orbitrap
Analysis 2 (using the qualifier for quantification) 24 0.95 1.3 499/99
Analysis 3 (using the qualifier for quantification) 26 0.86 1.2 499/99
Analysis 1 (using the quantifier for quantification) 27 15 0.97 1.0 499/80
Analysis 2 (using the quantifier for quantification) 27 1.6 1.0 1.1 499/80

10 Analysis 3 (using the quantifier for quantification) 27 15 0.99 1.1 499/80 Waters Xevo
Analysis 1 (using the qualifier for quantification) 26 0.55 0.89 499/99 TQ-S
Analysis 2 (using the qualifier for quantification) 25 0.58 0.92 499/99
Analysis 3 (using the qualifier for quantification) 25 0.56 0.90 499/99
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Br-PFOS based on the calibration curve of

L-PFOS using the MS/MS MS/MS
average of both MS transition  transition | MS instrument
transitions*

sum of branched
isomers

ng/kg wet weight

Analysis 1 (using the quantifier for quantification) 32 0.66 1.2 1.1 499/99
Analysis 2 (using the quantifier for quantification) 31 0.62 1.3 1.1 499/99
Analysis 3 (using the quantifier for quantification) 29 0.56 1.3 1.0 499/99
11 Agilent 6495 B
Analysis 1 (using the qualifier for quantification) 33 1.4 1.6 499/80
Analysis 2 (using the qualifier for quantification) 31 15 1.6 499/80
Analysis 3 (using the qualifier for quantification) 30 15 1.6 499/80
Analysis 1 (using the quantifier for quantification) 132 5.3 - 3.6 499/80
Analysis 2 (using the quantifier for quantification) 95 3.6 - 2.3 499/80
Analysis 3 (using the quantifier for quantification) 101 4.2 - 2.9 499/80
12 Waters QQQ
Analysis 1 (using the qualifier for quantification) 49 1.9 - 499/99
Analysis 2 (using the qualifier for quantification) 39 1.0 - 499/99
Analysis 3 (using the qualifier for quantification) 42 15 - 499/99

* calculated by the organiser
# remark participant: contains an interference
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Evaluation of results

A statistical evaluation by one-way ANOVA was performed to determine if there is a significant
difference as regards the concentration of br-PFOS between the different approaches. In total,
six different approaches can be differentiated. An overview of the abbreviations used for the
different approaches is given in Table 3. The suitability of the approaches to quantify br-PFOS
is summarised in Table 4.

Note: For statistical evaluation dataset 12 was not taken into account.

Table 3: Abbreviations used for the six different approaches to quantify br-PFOS

Approach

L80 Br-PFOS based on the calibration curve of L-PFOS using the MS transition
m/z 499 - 80

L99 Br-PFOS based on the calibration curve of L-PFOS using the MS transition
m/z 499 - 99

Br80 Br-PFOS based on the calibration curve of sum of branched isomers using
the MS transition m/z 499 - 80

Bro9 Br-PFOS based on the calibration curve of sum of branched isomers using
the MS transition m/z 499 - 99

Av L Br-PFOS based on the calibration curve of L-PFOS using the average of both
MS transitions (m/z 499 - 80 and m/z 499 - 99)

Av br Br-PFOS based on the calibration curve of sum of branched isomers using
the average of both MS transitions (m/z 499 - 80 and m/z 499 - 99)

An overview of the evaluation in excel format can be downloaded here by double clicking on

the icon:

]

In summary, the statistical evaluation has shown that

no significant difference between the individual results within one laboratory can
be observed;

the variance of the results does not significantly differ among the laboratories;
when using the “L80” and “L99” approaches the comparability of results is
significantly lower compared to other approaches;

the approaches “L80” and “L99” are affected by a systematic error;

the mean values of the laboratories differ significantly more from each other
when using the “L80” approach;

the approach “Av L” leads to comparable results as “Br80”, “Br99” and “Av br”.
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		Explanation of symbols

		xij:		i-th resulth in the j-th laboratory

		<x>:		mean value of the results of a given laboratory

		s²x:		lab-specific sample variance calculated from the values of a given lab

		<s²x>:		mean value over all eleven s²x values (which is the same as MSwithin)

		s²(<x>):		sample variance calculated from the eleven laboratory means (which is the same as MSbetween/3)

		f(0,95):		0.95-quantile of the f-distribution with (22, 10) degrees of freedom

		test value:		= MSbetween/MSwithin = 3*s²(<x>)/<s²x>

		s2(η):		empirical variance of the lab-induced error

		<<x>>:		overall mean





L80

		L [80]

						Branched PFOS based on the calibration curve of L-PFOS (m/z 499 --> 80)

						xij		<x>		s²x				<s²x>		s²(<x>)		test value		f(0,95)		s2(η)		<<x>>		half-width of the 0,95-CI about <<x>> 

				1		2.000		2.080		0.0169				0.0134035696		0.2484742456		55.61		2.30		0.24		1.78		0.33

				1		2.010						n		22		10

				1		2.230

				2		1.413		1.522		0.0090

				2		1.568

				2		1.585

				3		1.600		1.567		0.0633

				3		1.300

				3		1.800

				4		2.961		2.993		0.0008

				4		3.009

				4		3.008

				5		1.380		1.297		0.0058

				5		1.230

				5		1.280

				6		1.320		1.240		0.0049

				6		1.194

				6		1.205

				7		1.930		2.070		0.0147

				7		2.140

				7		2.140

				8		1.860		2.000		0.0151

				8		2.050

				8		2.090

				9		1.710		1.820		0.0147

				9		1.950

				9		1.800

				10		1.490		1.527		0.0010

				10		1.550

				10		1.540

				11		1.448		1.483		0.0012

				11		1.518

				11		1.483



1	1	1	2	2	2	3	3	3	4	4	4	5	5	5	6	6	6	7	7	7	8	8	8	9	9	9	10	10	10	11	11	11	2	2.0099999999999998	2.23	1.4127000000000001	1.5674999999999999	1.5846	1.6	1.3	1.8	2.9608044490622842	3.0093265061957499	3.0076567564235139	1.38	1.23	1.28	1.32	1.194	1.2050000000000001	1.93	2.14	2.14	1.86	2.0499999999999998	2.09	1.71	1.95	1.8	1.49	1.55	1.54	1.4479	1.5184	1.4824999999999999	







L99

		L [99]

						Branched PFOS based on the calibration curve of L-PFOS (m/z 499 --> 99)

						xij		<x>		s²x				<s²x>		s²(<x>)		test value		f(0,95)		s2(η)		<<x>>		half-width of the 0,95-CI about <<x>> 

				1		0.570		0.620		0.0021				0.0055114134		0.0748500044		40.74		2.30		0.07		0.74		0.18

				1		0.660						n		22		10

				1		0.630

				2		0.638		0.637		0.0000

				2		0.632

				2		0.639

				3		0.570		0.553		0.0044

				3		0.480

				3		0.610

				4		0.927		0.919		0.0001

				4		0.919

				4		0.911

				5		0.380		0.337		0.0020

				5		0.290

				5		0.340

				6		1.382		1.387		0.0063

				6		1.468

				6		1.310

				7		0.761		0.832		0.0042

				7		0.845

				7		0.889

				8		0.568		0.764		0.0346

				8		0.787

				8		0.938

				9		0.830		0.880		0.0039

				9		0.950

				9		0.860

				10		0.550		0.563		0.0002

				10		0.580

				10		0.560

				11		0.660		0.614		0.0028

				11		0.624

				11		0.557



1	1	1	2	2	2	3	3	3	4	4	4	5	5	5	6	6	6	7	7	7	8	8	8	9	9	9	10	10	10	11	11	11	0.56999999999999995	0.66	0.63	0.63839999999999997	0.63190000000000002	0.63939999999999997	0.56999999999999995	0.48	0.61	0.92683222109125651	0.9190009927075522	0.91133789136545196	0.38	0.28999999999999998	0.34	1.3819999999999999	1.468	1.31	0.76100000000000001	0.84499999999999997	0.88900000000000001	0.56799999999999995	0.78700000000000003	0.93799999999999994	0.83	0.95	0.86	0.55000000000000004	0.57999999999999996	0.56000000000000005	0.6603	0.624	0.55689999999999995	







br80

		br [80]

						Branched PFOS based on the calibration curve of sum of branched isomers (m/z 499 --> 80)

						xij		<x>		s²x				<s²x>		s²(<x>)		test value		f(0,95)		s2(η)		<<x>>		half-width of the 0,95-CI about <<x>> 

				1		1.340		1.403		0.0050				0.0081476392		0.0613211595		22.58		2.30		0.06		1.28		0.17

				1		1.390						n		22		10

				1		1.480

				2		0.933		0.927		0.0000

				2		0.928

				2		0.919

				3		1.200		1.200		0.0400

				3		1.000

				3		1.400

				4		1.280		1.337		0.0027

				4		1.383

				4		1.346

				5		1.270		1.207		0.0036

				5		1.200

				5		1.150

				6		1.034		0.967		0.0034

				6		0.927

				6		0.941

				7		1.450		1.597		0.0161

				7		1.670

				7		1.670

				8		1.270		1.367		0.0072

				8		1.400

				8		1.430

				9		1.460		1.543		0.0108

				9		1.660

				9		1.510

				10		0.970		0.987		0.0002

				10		1.000

				10		0.990

				11		1.615		1.592		0.0004

				11		1.582

				11		1.580



1	1	1	2	2	2	3	3	3	4	4	4	5	5	5	6	6	6	7	7	7	8	8	8	9	9	9	10	10	10	11	11	11	1.34	1.39	1.48	0.93300000000000005	0.92800000000000005	0.91930000000000001	1.2	1	1.4	1.2804341596587361	1.3833688689410262	1.3459312955056977	1.27	1.2	1.1499999999999999	1.034	0.92700000000000005	0.94099999999999995	1.45	1.67	1.67	1.27	1.4	1.43	1.46	1.66	1.51	0.97	1	0.99	1.6147	1.5822000000000001	1.5798700000000001	







br99

		br [99]

						Branched PFOS based on the calibration curve of sum of branched isomers (m/z 499 --> 99)

						xij		<x>		s²x				<s²x>		s²(<x>)		test value		f(0,95)		s2(η)		<<x>>		half-width of the 0,95-CI about <<x>> 

				1		1.240		1.387		0.0177				0.0135545264		0.0471201563		10.43		2.30		0.04		1.08		0.15

				1		1.500						n		22		10

				1		1.420

				2		0.908		0.904		0.0008

				2		0.874

				2		0.929

				3		1.000		1.000		0.0100

				3		0.900

				3		1.100

				4		0.962		0.969		0.0004

				4		0.954

				4		0.992

				5		1.140		0.970		0.0237

				5		0.840

				5		0.930

				6		0.812		0.771		0.0022

				6		0.781

				6		0.720

				7		1.310		1.453		0.0166

				7		1.490

				7		1.560

				8		0.795		1.068		0.0671

				8		1.100

				8		1.310

				9		1.120		1.197		0.0074

				9		1.290

				9		1.180

				10		0.890		0.903		0.0002

				10		0.920

				10		0.900

				11		1.206		1.268		0.0029

				11		1.297

				11		1.302



1	1	1	2	2	2	3	3	3	4	4	4	5	5	5	6	6	6	7	7	7	8	8	8	9	9	9	10	10	10	11	11	11	1.24	1.5	1.42	0.9083	0.87360000000000004	0.92930000000000001	1	0.9	1.1000000000000001	0.96195651294687523	0.95382850339277392	0.99152376125032549	1.1399999999999999	0.84	0.93	0.81200000000000006	0.78100000000000003	0.72	1.31	1.49	1.56	0.79500000000000004	1.1000000000000001	1.31	1.1200000000000001	1.29	1.18	0.89	0.92	0.9	1.2059	1.2971999999999999	1.302	







Av L

		av L

						Branched PFOS based on the calibration curve of L-PFOS using the average of both MS transitions

						xij		<x>		s²x				<s²x>		s²(<x>)		test value		f(0,95)		s2(η)		<<x>>		half-width of the 0,95-CI about <<x>> 

				1		1.285		1.350		0.0054				0.0073276012		0.0914839049		37.45		2.30		0.09		1.26		0.20

				1		1.335						n		22		10

				1		1.430

				2		1.026		1.079		0.0022

				2		1.100

				2		1.112

				3		1.085		1.060		0.0253

				3		0.890

				3		1.205

				4		1.944		1.956		0.0001

				4		1.964

				4		1.959

				5		0.880		0.817		0.0036

				5		0.760

				5		0.810

				6		1.351		1.313		0.0024

				6		1.331

				6		1.258

				7		1.346		1.451		0.0084

				7		1.493

				7		1.515

				8		1.214		1.382		0.0235

				8		1.419

				8		1.514

				9		1.270		1.350		0.0084

				9		1.450

				9		1.330

				10		1.020		1.045		0.0005

				10		1.065

				10		1.050

				11		1.054		1.048		0.0007

				11		1.071

				11		1.020



1	1	1	2	2	2	3	3	3	4	4	4	5	5	5	6	6	6	7	7	7	8	8	8	9	9	9	10	10	10	11	11	11	1.2849999999999999	1.335	1.43	1.02555	1.0996999999999999	1.1120000000000001	1.085	0.89	1.2050000000000001	1.9438183350767704	1.9641637494516517	1.9594973238944831	0.87999999999999989	0.76	0.81	1.351	1.331	1.2575000000000001	1.3454999999999999	1.4925000000000002	1.5145	1.214	1.4184999999999999	1.5139999999999998	1.27	1.45	1.33	1.02	1.0649999999999999	1.05	1.0541	1.0711999999999999	1.0196999999999998	







Av br

		av br

						Branched PFOS based on the calibration curve of br-PFOS using the average of both MS transitions

						xij		<x>		s²x				<s²x>		s²(<x>)		test value		f(0,95)		s2(η)		<<x>>		half-width of the 0,95-CI about <<x>> 

				1		1.290		1.395		0.0083				0.0090		0.0502814184		16.73		2.30		0.05		1.18		0.15

				1		1.445						n		22		10

				1		1.450

				2		0.921		0.915		0.0002

				2		0.901

				2		0.924

				3		1.100		1.100		0.0225

				3		0.950

				3		1.250

				4		1.121		1.153		0.0008

				4		1.169

				4		1.169

				5		1.205		1.088		0.0103

				5		1.020

				5		1.040

				6		0.923		0.869		0.0023

				6		0.854

				6		0.831

				7		1.380		1.525		0.0161

				7		1.580

				7		1.615

				8		1.033		1.218		0.0293

				8		1.250

				8		1.370

				9		1.290		1.370		0.0090

				9		1.475

				9		1.345

				10		0.930		0.945		0.0002

				10		0.960

				10		0.945

				11		1.410		1.430		0.0003

				11		1.440

				11		1.441



1	1	1	2	2	2	3	3	3	4	4	4	5	5	5	6	6	6	7	7	7	8	8	8	9	9	9	10	10	10	11	11	11	1.29	1.4449999999999998	1.45	0.92064999999999997	0.90080000000000005	0.92430000000000001	1.1000000000000001	0.95	1.25	1.1211953363028058	1.1685986861669	1.1687275283780116	1.2050000000000001	1.02	1.04	0.92300000000000004	0.85400000000000009	0.83050000000000002	1.38	1.58	1.615	1.0325	1.25	1.37	1.29	1.4750000000000001	1.345	0.92999999999999994	0.96	0.94500000000000006	1.4102999999999999	1.4397	1.4409350000000001	







L-PFOS

		L-PFOS

						L-PFOS based on the calibration curve of L-PFOS using the quantifier for quantification

						xij		<x>		s²x				<s²x>		s²(<x>)		test value		f(0,95)		s2(η)		<<x>>		half-width of the 0,95-CI about <<x>> 

				1		25		26.333		1.3333				1.9091		8.4080808081		13.21		2.30		7.77		26.52		1.95

				1		27						n		22		10

				1		27

				2		24		24.667		0.3333

				2		25

				2		25

				3		25		23.667		10.3333

				3		20

				3		26

				4		31		31.667		0.3333

				4		32

				4		32

				5		24		23.000		1.0000

				5		22

				5		23

				6		23		24.000		1.0000

				6		25

				6		24

				7		28		27.000		1.0000

				7		26

				7		27

				8		24		24.667		0.3333

				8		25

				8		25

				9		28		29.000		3.0000

				9		28

				9		31

				10		27		27.000		0.0000

				10		27

				10		27

				11		32		30.667		2.3333

				11		31

				11		29



1	1	1	2	2	2	3	3	3	4	4	4	5	5	5	6	6	6	7	7	7	8	8	8	9	9	9	10	10	10	11	11	11	25	27	27	24	25	25	25	20	26	31	32	32	24	22	23	23	25	24	28	26	27	24	25	25	28	28	31	27	27	27	32	31	29	







Summary

		Summary

								<s²x> 
(n = 22)		s²(<x>) 
(n = 10)				<<x>>		half-width of the 0,95-CI about <<x>> 



		L80		A1. Branched PFOS based on 
the calibration curve of 
L-PFOS [80] 				0.01340		0.24847				1.78		0.33



		L99		A2. Branched PFOS based on 
the calibration curve of 
L-PFOS [99] 				0.00551		0.07485				0.74		0.18



		br80		B1. Branched PFOS based on 
the calibration curve of 
sum of branched isomers [80] 				0.00815		0.06132				1.28		0.17



		br99		B2. Branched PFOS based on 
the calibration curve of 
sum of branched isomers [99] 				0.01355		0.04712				1.08		0.15



		av L		C. Branched PFOS based on 
the calibration curve of 
L-PFOS using the average of both MS transitions				0.00733		0.09148				1.26		0.20



		av br		D. Branched PFOS based on 
the calibration curve of 
br-PFOS using the average of both MS transitions				0.00902		0.05028				1.18		0.15





												f(0,95)																				f(0,95)

												2.9782																				2.0478



								check value, 
s²(<x>)		A1		A2		B1		B2		C		D								check value, 
<s²(x)>		A1		A2		B1		B2		C		D

								A1				3.32		4.05		5.27		2.72		4.94								A1				2.43		1.65		1.01		1.83		1.49

								A2						1.22		1.59		1.22		1.49								A2						1.48		2.46		1.33		1.64

								B1								1.3		1.49		1.22								B1								1.7		1.11		1.11

								B2										1.94		1.07								B2										1.85		1.50

								C												1.82								C												1.23

								D																				D















Graphics

						overall mean		95% CI

		L80		A1		1.78		0.33

		L99		A2		0.74		0.18

		br80		B1		1.28		0.17

		br99		B2		1.08		0.15

		av L		C		1.26		0.2

		av br		D		1.18		0.15















L80	

L80	L99

br80

br99

av L

av br



0.33	0.18	0.17	0.15	0.2	0.15	0.33	0.18	0.17	0.15	0.2	0.15	A1	A2	B1	B2	C	D	1.78	0.74	1.28	1.08	1.26	1.18	
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Table 4: Suitability of the different approaches to quantify br-PFOS

Approach Suitability

European Union Reference Laboratory for halogenated POPs in Feed and Food

L80 No
L99 No
Br80 Yes
Bro9 Yes
Av L Yes
Av br Yes

Comparison of results with EURL-PT-POP_2201-PL results

The test material of the comparative study was the same as for the EURL proficiency test
EURL-PT-POP_2201-PL. Table 5 gives an overview of the results obtained for L-PFOS and
br-PFOS in both studies. In the proficiency test, only a median value could be calculated for
br-PFOS due to the high distributions of results submitted, whereas for L-PFOS an assigned
value was calculated. The result (mean of all participants) for L-PFOS of the comparative study
is in good agreement with the assigned value of the proficiency test. In addition, the results for
br-PFOS using the Br80, Br99, Av L, Av br approaches are in good agreement with the median

value.

Table 5: Assigned value (n = 33), median value (n = 27) and mean values (n = 33) obtained
for L-PFOS and br-PFOS in two different studies analysing the same test material (pork liver)

L Result
Quantification Approach Study [ug/kg wet weight]
L-PFOS Assigned value EURL-PT- 27.7
br-PFOS Median value POP_2201-PL 1.16
L-PFOS using the quantifier 26.5
br-PFOS L80 1.78
Comparative
br-PFOS L99 study on 0.74
linear,
bI‘-PFOS Br80 branched and 1.28
total PF
br-PFOS Brog O 1.08
br-PFOS Av L 1.26
br-PFOS Av br 1.18
Comparative study on linear,
branched, and total PFOS 19 February 2024 Page 13 of 14
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