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Summary
Test samples (feed) Palm fatty acid distillate — 2003-FFA
Rapeseed oil — 2003-FFB
Analytes of interest Mandatory for NRLs:
- PBDEs (BDE-28, BDE-47, BDE-49, BDE-99, BDE-
100, BDE-153, BDE-154, BDE-183, BDE-209)
- HBCDDs (a-HBCDD, -HBCDD, y-HBCDD)
Methods PBDEs:
Any kind of method
HBCDDs:
Any kind of method
Participants NRLs, OFLs, other official laboratories, commercial labora-
tories performing the analysis of samples taken by feed
business operators
Statistical evaluation ISO 13528:2015, IUPAC Protocol
Report 23 March 2021
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1. Structure of the PT, test material and analytes

This proficiency test (PT) on the determination of PCDD/Fs, PCBs, PBDEs and HBCDDs
in feed fat was organized by the EURL for halogenated Persistent Organic Pollutants
(POPs) in Feed and Food to be performed between June and October 2020. The objective
was to assess analytical performance of laboratories and the interlaboratory comparability
of results from analyses of PCDD/Fs, PCBs, PBDEs and HBCDDs in one sample of palm
fatty acid distillate and one sample of rapeseed oil.

National Reference Laboratories (NRLs) for Halogenated POPs in Feed and Food from EU
member states were requested to participate as part of their work programme for 2020.
NRLs were invited to encourage the participation of Official Laboratories (OFLs) from their
member states as part of their duties following Article 101 of regulation (EU) 2017/625 of
the European Parliament and of the Council of 15 March 2017. Furthermore, participation
of OFLs will allow the extension of the data basis for calculation of assigned values and
evaluation of results.

This PT was also open for other official laboratories and commercial laboratories per-form-
ing the analysis of samples taken by feed business operators in order to check the compa-
rability of results not only within the EURL/NRL/OFL network, but also with official and pri-
vate laboratories performing official control or self-control of feed business operators.

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

1.1 Samples and coding

The feed fat test samples were prepared of regular market feed and partly fortified with the
analytes of interest using PCDD/F standards and technical mixtures of PCBs, PBDEs and
HBCDDs.

The concentrations for PCDD/Fs, PCBs, PBDEs and HBCDDs in the test samples were
partly in the lower concentration range reflecting also possible lowering of legal limits for
PCDD/Fs and PCBs in the future.

Palm fatty acid distillate Sample no. 2003-FFA-xxx

Rapeseed oil Sample no. 2003-FFB-xxx

Each participant received about 20 g of each test sample.
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1.2 Analytes of interest

NRLs for halogenated POPs in feed and food are requested to determine the following
parameters:

PBDEs and HBCDDs:

> PBDEs: BDE-28, BDE-47, BDE-49, BDE-99, BDE-100, BDE-153, BDE-154,
BDE-183, BDE-209

» Sum of 8 PBDEs (without BDE-209), sum of 9 PBDEs (with BDE-209)
» HBCDDs: a-HBCDD, p-HBCDD, y-HBCDD
» Sum of a-, B-, y-HBCDD or total HBCDD (using GC methods)

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-opera-
tion between the NRL, OFLs and the EURL.

1.4 Results of PBDEs and HBCDDs
Laboratories should:

o use their own reference standards for identification and quantification,

o report results for each analyte,

o report the limit of quantification (LOQ), at least for each non-quantified analyte,
o give method information and

o give information about the accreditation of the laboratory according to ISO/IEC
17025 (for metrological traceability of consensus values of participants used as
assigned values).

Results had to be reported in pug/kg, relative to a feed with a moisture content of 12 %, for
PBDEs and HBCDDs.
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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
e Official laboratories

e Commercial laboratories

Table 1: Participating laboratories

Participating laboratories Region No. of participants

=
[ep)

National Reference Laboratories European Union
Other Countries

Official Laboratories European Union
Other European Countries
Africa
Americas
Asia
Oceania

Commercial Laboratories European Union
Other European Countries
Africa
Americas
Asia
Oceania

O OO OoOoOnN O OO O o N| o

N
(¢]

Total
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2.1  Number of reported results
Table 2: Reported results for PBDEs

Reported results Palm fatty acid distil- Rapeseed oil
late (2003-FFA) (2003-FFB)
BDE-28 25 25
BDE-47 25 25
BDE-49 21 21
BDE-99 25 25
BDE-100 24 25
BDE-153 25 25
BDE-154 24 24
BDE-183 25 25
BDE-209 19 19
Sum of 8 PBDEs (without BDE-209) 25 25
Sum of 9 PBDEs (with BDE-209) 19 19

Table 3: Reported results for HBCDDs

Reported results Palm fatty acid distil- Rapeseed oil
late (2003-FFA) (2003-FFB)
a-HBCDD 15 16
B-HBCDD 15 16
y-HBCDD 15 16
Sum of a-, B-, y-HBCDD 14 15
Total HBCDD (using GC methods) 2 2
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2.2  Accreditation
Table 4: Reported accreditation according to ISO/IEC 17025 by participants for PBDEs and HBCDDs

Palm fatty acid distillate PBDEs HBCDDs
(2003-FFA)

yes 16 4

no 8 12
Rapeseed oil PBDEs HBCDDs
(2003-FFB)

yes 16 4

no 8 12

3. Detection methods

The following detection methods were applied:
e GC-HRMS-, GC-MS/MS-methods for PBDEs
¢ GC-HRMS-, GC-MS/MS-, LC-MS/MS-, LC-HRMS-methods for HBCDDs

Table 5: Overview of chromatographic separation and detection methods for PBDEs and in palm fatty acid
distillate (2003-FFA) and rapeseed oil (2003-FFB)

Detection methods PBDEs HBCDDs

GC-HRMS 16 >

GC-MS/MS 9 ]

GC-LRMS - -

LC-MS/MS R 14

LC-HRMS ] 2
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4, Homogeneity and stability of the test material

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

Therefore, 10 portions of the test samples 2003-FFA were analyzed in duplicate for PBDEs.
The test for sufficient homogeneity was performed for the individual congeners. The test
materials showed sufficient homogeneity for PBDES in this proficiency test. This can also
be concluded for HBCDDs. Homogeneity for the test sample 2003-FFB for PBDEs and
HBCDDs can be concluded from the homogeneity of PCDD/Fs and PCBs due to the use
of the same spiking solutions for all analytes of interest.

The stability check of the analytes of interest applying room temperature storage was per-
formed according to 1SO 13528:2015 [2] for PCDD/Fs and PCBs. The test materials
showed sufficient stability for PCDD/Fs and PCBs and can be concluded also for PBDEs
and HBCDDs due to similar physico-chemical properties.

5. Determination of the assigned values

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

The determination of the assigned value is performed according [1] by estimating of the
assigned value as the consensus of participants’ results (using only results of physico-
chemical methods). The Huber robust mean is taken as assigned value after excluding
extreme outliers (outside the range of + 50 % of the median of all reported results) and
examination of the distribution of the remaining results using histogram and kernel density
estimation, if necessary.

The assigned value is calculated for individual PBDE congeners and HBCDD diastere-
omers (including limits of quantification (LOQSs)), if possible. Additionally the median of all
values is calculated.

For individual congeners (including LOQs) assigned values are only calculated according
to the above mentioned procedure, if more than 2/3 of all results are above the LOQ and
less than 1/3 of all results (including LOQs) are outside the range of = 50 % of the median
of all reported results. Levels for individual congeners are only taken for evaluation and
calculation, if these levels are equal to or above the LOQ; otherwise the LOQ will be taken.

Assigned values could not be calculated for total HBCDD in sample 2003-FFA and BDE-
28, BDE-49, BDE-209 and y- HBCDD in sample 2003-FFB due to the high variation of
participants’ results and/or the high number of reported LOQs.
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Since there are no traceable reference values available, the assigned values in this PT
were calculated on the basis of the Huber robust mean of the results of the participants.
Therefore, the assigned values are only traceable to the results of the participants. Addi-
tionally the results of all participants reporting results and the results of participants having
accreditation according ISO/IEC 17025 were compared for PBDE and HBCDD sum pa-
rameters. No significant differences between the assigned values calculated for both data
sets for PBDEs were observed.

Table 6: Comparison of assigned values for all participants and participants with reported accreditation ac-
cording to ISO/IEC 17025 for PBDE and HBCDD sum parameters

Palm fatty acid distillate Assigned value Assigned value o
Deviation
(2003-FFA) All participants ISO/IEC 17025 accreditation
ug/kg product* pg/kg product* %
Sum of PBDE without BDE-209 ub 2.62 2.56 2
Sum of PBDE including BDE-209 ub 4.39 4.31 2
Sum of a-, B-, y-HBCDD ub 3.71 3.69 1
* relative to a feed with a moisture content of 12 %
Rapeseed oil Assigned value Assigned value .
Deviation
(2003-FFB) All participants ISO/IEC 17025 accreditation
ung/kg product* pg/kg product* %
Sum of PBDE without BDE-209 ub 0.438 0.420 4
Sum of PBDE including BDE-209 ub 0.868 0.963 11
Sum of a-, B-, y-HBCDD ub 1.28 1.25 2
* relative to a feed with a moisture content of 12 %
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5.1

The assigned values for the test samples 2003-FFA and 2003-FFB were calculated as
consensus of participants’ results for the PBDE and HBCDD sum parameters.

European Union Reference Laboratory
for halogenated POPs in Feed and Food

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

Sum parameters and individual congeners/diastereomers

Table 7: Assigned values for physico-chemical methods for PBDE and HBCDD sum parameters (rounded to
three significant figures)

Test sample

Sum of PBDE with-
out BDE-209 ub

Sum of PBDE in-
cluding BDE-209
ub

Sum of a-, -,
y-HBCDD up-
per bound

Total HBCDD
(using GC-
methods)

ug/kg product*

pa/kg product*

pa/kg product*

pa/kg product*

Palm fatty acid dis-

tillate 2.62 4.39 3.71 -
(2003-FFA)
Rapeseed oll

A4 . 1.2 -
(2003-FFB) 0.438 0.868 8

* relative to a feed with a moisture content of 12 %

Polybrominated diphenyl ethers (PBDES)

PBDE congeners - 2003-FFA

1.8
16 4
14 4
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Figure 1: Assigned and median values for PBDE congeners for palm fatty acid distillate (2003-FFA) [pg/kg
product, relative to a feed with a moisture content of 12 %)]
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PBDE congeners - 2003-FFB
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Figure 2: Assigned and median values for PBDE congeners for rapeseed oil (2003-FFB) [ug/kg product, relative
to a feed with a moisture content of 12 %)

Hexabromocyclododecanes (HBCDDs)

HBCDD diastereomers - 2003-FFA

0 ‘ .

(+/-)-a-HBCDD (+/-)-B- HBCDD (+/-)-y- HBCDD

| DAssigned value OMedian ‘

Figure 3: Assigned and median values for HBCDD diastereomers for palm fatty acid distillate (2003-FFA)
[ng/kg product, relative to a feed with a moisture content of 12 %]
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HBCDD diastereomers - 2003-FFB
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Figure 4: Assigned and median values for HBCDD diastereomers for rapeseed oil (2003-FFB) [pg/kg product,
relative to a feed with a moisture content of 12 %)]

0. Evaluation of results

6.1 Z-score calculation
For evaluation of results the z-scores are calculated according to the following formula:

Z=(X - Xa) / Op

Xa: assigned value

X: participant’ s result

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

For PBDE congeners, HBCDD diastereomers and PBDE and HBCDD sum parameters,
the standard deviation for proficiency assessment op is defined as 20 %.

Z-scores for individual congeners and diastereomers are only calculated and reported if
levels for these congeners are equal to or above the LOQ. Otherwise no z-scores will be
given.

Interpretation of z-scores:

| z-score | < 2 satisfactory performance

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

| z-score| >3 unsatisfactory performance (action signal)
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6.2 PBDEs and HBCDDs - Participants’ z-scores
Polybrominated diphenyl ether (PBDE)

Table 8: Distribution of participants’ z-scores for PBDE sum parameters for palm fatty acid distillate (2003-
FFA)

Percentage of | z-score| < 2 2 <|z-score|<3 | z-score|2 3
participants’ results

Sum of PBDE 88 % 4% 8 %
without BDE-209

Sum of PBDE 83 % 6 % 11 %
including BDE-209

Table 9: Distribution of participants’ z-scores for PBDE sum parameters for rapeseed oil (2003-FFB)

Percentage of | z-score| < 2 2 <|z-score|<3 | z-score|2 3
participants’ results

Sum of PBDE 82 % 0 % 18 %
without BDE-209

Sum of PBDE 63 % 11 % 26 %
including BDE-209

Z-score distribution - Palm fatty acid distillate (2003-FFA)

All participants
100% -

80% - =
60%

40% ~

20% +

L d0aln UH I ] Ll

BDE-28 BDE-47 BDE-49 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209 Sumw/ Sum w/o
BDE-209 BDE-209

Figure 5: Distribution of participants’ z-scores for PBDE congeners / sum parameters for palm fatty acid dis-
tillate (2003-FFA)

[Green bars: -2 < z-score < 2, yellow bars: -3 < z-score < -2, 2 < z-score < 3, red bars: z-score < -3,

z-score = 3]
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Z-score distribution - Rapeseed oil (2003-FFB)
All participants

100% -
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Figure 6: Distribution of participants’ z-scores for PBDE congeners / sum parameters for rapeseed oil

(2003-FFB)

[Green bars: -2 < z-score < 2, yellow bars: -3 < z-score < -2, 2 < z-score < 3, red bars: z-score < -3,

z-score = 3]

Hexabromocyclododecanes (HBCDDs)

HBCDD diastereomers undergo thermal isomerization at temperatures above 160 °C. With
GC elution temperature of these compounds of normally above 160 °C a separation of
HBCDD diastereomers using GC analysis is not possible. Only one unresolved peak is
obtained. Additional thermal decomposition of HBCDDs is reported for temperatures above
240 °C. Therefore, in case of use of GC-MS methods for HBCDD analysis only total
HBCDD (as sum of all originally present HBCDD diastereomers is possible).

In biota samples a-HBCDD generally dominates over - and y-HBCDD and other HBCDDs
are only found in traces. As a consequence, the sum of a-, B-, y-HBCDD (using LC sepa-
ration) and total HBCDD can be compared.

Table 10: Distribution of participants’ z-scores for HBCDD sum parameters for palm fatty acid distillate (2003-

FFA)
Percentage of | z-score| < 2 2 <|z-score|<3 | z-score|2 3
participants’ results
Sum of a-, B-, y- 92 % 0% 8%
HBCDD
Total HBCDD* 100 % 0% 0%

*Comparison of participants’ results for total HBCDD with assigned value for sum of a-, -, y-HBCDD
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Table 11: Distribution of participants’ z-scores for HBCDD sum parameters for rapeseed oil (2003-FFB)

Percentage of | z-score| < 2 2 <|z-score|<3 | z-score|2 3
participants’ results

Sum of a-, B-, y- 93 % 0% 7%
HBCDD
Total HBCDD* 100 % 0% 0%

*Comparison of participants’ results for total HBCDD with assigned value for sum of a-, -, y-HBCDD

7. Participants’ feedback

A questionnaire for feedback from participants of this EURL proficiency test was available
as online survey between 26 October 2020 and 30 November 2020. The survey was anon-
ymous, but participants could also give their laboratory name. The identity of the laborato-
ries is kept confidential. The survey included seven questions related to different topics
(participants’ information, organization of the proficiency test, PT test samples and evalua-
tion of results and summary of data) and a possibility to include comments and further
suggestions. In total, 29 laboratories (33 % of all participants) participated in this survey

7.1 Overview of questions and answers of participants

Participants’ information (more than one answer possible):

National Reference La- Official Laboratory Commercial laboratory Other
boratory (NRL) (OFL)
61 % | 32 % | 11 % | 0%
Organization of proficiency test:
Fully Largely Partly Not at all No opin-
ion

Satisfied with organization of 71 % 29 % - - -

PT

Meeting of expectations 39 % 54 % 35% - 35%
Information understandable 64 % 32% 4% - -
Time frame acceptable 57 % 36 % 3.5% - 3.5%
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PT test samples:

Fully Largely Partly Not at all No opin-
ion
Selection of matrix and level of 25 % 64 % 7% - 4%
contamination adequate
Evaluation of results and summary of data:
Fully Largely Partly Not at all No opin-
ion
Evaluation of results and report

clear and comprehensible

75 % ‘ 18 % 3.5 % ‘ - ‘ 3.5 %

7.2 Comments and suggestions

Comments referred to the presentation of the data in the reports. Options for filtering of
results based on laboratory codes or parameters or presentation in Excel- or csv-format
would be helpful for data evaluation.

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 (POPSs) 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 (POPSs) in food and feed (Ac-
creditation number: D-EP-18625-01-00).

9. Summary of participants’ results

An overview of the PBDE and HBCDD results for the PT test samples palm fatty acid dis-
tillate (2003-FFA) and rapeseed oil (2003-FFB) and the evaluation of the results are given
in the following annexes 1 - 12. Laboratories are coded according to the laboratory codes
sent after registration.

10. References
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Annex 1: Assigned values of PBDEs and HBCDDs
Test sample - Palm fatty acid distillate (2003-FFA)
Assigned values of sum parameters and individual congeners

Estimation of the assigned value as the consensus of participants' results
Assigned value = Huber robust mean after exlusion of extreme outliers
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
PBDE - Assigned values

Result Assigned value Robust standard Standard No. of results Median
Analyte pg/kg product deviation uncertainty contributing to
(12% moisture content) [outliers removed] [outliers removed] [outliers removed] assigned value [all values]

BDE-28 2,2' 4-tribromodiphenyl ether 0.0179 0.0023 0.00066 19 0.0182
BDE-47 2,2',4,4'-tetrabromodiphenyl ether 0.685 0.056 0.015 22 0.682
BDE-49 2,2',4,5'-tetrabromodiphenyl ether 0.0482 0.0093 0.0027 19 0.0494
BDE-99 2,2',4,4' 5-pentabromodiphenyl ether 0.817 0.067 0.018 22 0.823
BDE-100 2,2',4,4',6-pentabromodiphenyl ether 0.174 0.013 0.0036 21 0.180
BDE-153 2,2'4,4'5,5'-hexabromodiphenyl ether 0.181 0.020 0.0052 23 0.180
BDE-154 2,2'4,4',5,6'-hexabromodiphenyl ether 0.0915 0.010 0.0028 20 0.094
BDE-183 2,2',3,4,4',5',6-heptabromodiphenyl ether 0.642 0.067 0.018 22 0.650
BDE-209 2,2',3,3'4,4'5,5',6,6'-decabromodiphenyl ether 1.79 0.45 0.14 17 1.84
Sum of PBDE without BDE-209 upper bound 2.62 0.21 0.057 22 2.70
Sum of PBDE including BDE-209 upper bound 4.39 0.55 0.17 17 4.49
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
HBCDD - Assigned values

in Feed fat 2020 [EURL-PT-DPB-2003-FF]

Result Assigned value Robust standard Standard No. of results Median
Analyte pg/kg product deviation uncertainty contributing to
(12% moisture content) [outliers removed] [outliers removed] [outliers removed] assigned value [all values]

(+/-)-a-HBCDD (1,2,5,6,9,10-hexabromo-(1R,2R,5S,6R,9R,10S)-rel- 3.08 0.18 0.061 14 3.10

cyclododecane)
(+/-)-B- HBCDD (1,2,5,6,9,10-hexabromo-(1R,2S,5R,6R,9R,10S)-rel-

e 0.334 0.040 0.014 12 0.350
(+/-)-y- HBCDD (1,2,5,6,9,10-hexabromo-(1R,2R,5R,6S,9S,10R)-rel-

cyclododecane) 0.303 0.040 0.015 11 0.319
Sum of a-, -, y-HBCDD upper bound 371 0.27 0.094 13 3.74
Total HBCDD (using GC-methods) 4.10
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
23 March 2021

Annex 2: Participants' results of PBDEs and HBCDDs

Test sample - Palm fatty acid distillate (2003-FFA)

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

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)

PBDE - Results

Result 2,2'4- 2,2'4,4- 2,2'4,5"- 2,2'4,4'5- 2,2'4,4'6- 2,2'4,4'55'- 2,2'4,4'5,6'- 2,2'3,4,4'5',6- 2,2'3,3'4,4'5,5'6,6'- Sum of PBDE Sum of PBDE
e Sample ug/kg product tribromodiphenyl ether tetrabromodiphenyl ether tetrabromodiphenyl ether pentabromodiphenyl ether pentabromodiphenyl ether hexabromodiphenyl ether hexabromodiphenyl ether heptabromodiphenyl ether decabromodiphenyl ether without BDE-209 including BDE-209
(12% moisture content) BDE-28 BDE-47 BDE-49 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209 upper bound upper bound
1 2003-FFA 0.0182 0.707 0.0296 0.913 0.188 0.189 0.1 0.662 1.68 2.81 4.49
5 2003-FFA 0.024 0.679 0.048 0.817 0.156 0.213 0.079 0.701 1.53 2.72 4.25
7 2003-FFA 0.0181 0.719 0.0556 0.89 0.19 0.192 0.1 0.727 1.74 2.89 4.63
9 2003-FFA 0.0144 0.661 0.0538 0.823 0.17 0.172 0.0856 0.575 1.83 2.55 4.38
10 2003-FFA 0.0212 0.761 0.046 0.877 0.188 0.209 0.109 0.678 2.89
17 2003-FFA 0.0161 0.743 0.0494 0.719 0.156 0.17 0.086 < 0.00868 1.67 1.95 3.62
18 2003-FFA 0.0167 0.708 0.0392 0.843 0.186 0.191 0.0889 0.645 2.72
28 2003-FFA 0.054 0.74 0.056 0.83 0.179 0.198 0.159 0.36 2.58
31 2003-FFA
33 2003-FFA 0.018 0.7 0.04 0.8 0.18 0.18 0.088 0.72 2.29 2.73 5.02
34 2003-FFA 0.0163 0.65 0.041 0.793 0.17 0.179 0.089 0.489 1.84 2.43 4.26
37 2003-FFA 0.0165 0.618 0.0407 0.766 0.164 0.161 0.0807 0.607 1.89 2.45 4.34
38 2003-FFA 0.0187 0.711 0.882 0.181 0.193 0.0946 0.651 1.96 2.73 4.69
40 2003-FFA 0.029 0.67 0.06 0.85 0.18 0.17 0.13 0.65 2.4 2.72 5.12
41 2003-FFA 0.019 0.642 0.044 0.735 0.161 0.173 0.087 0.572 2.71 2.43 5.14
49 2003-FFA 0.0192 0.651 0.0503 0.797 0.168 0.206 0.0818 0.621 1.15 2.59 3.74
50 2003-FFA 0.018 0.63 0.048 0.75 0.15 0.17 0.09 0.63 1.84 2.49 4.33
54 2003-FFA 0.027 0.745 0.0572 0.925 0.238 0.205 0.102 0.731 3.03
56 2003-FFA < 0.0061 0.563 0.761 0.168 0.17 0.094 0.614 2.38
57 2003-FFA 0.017 0.68 0.182 0.845 0.137 0.23 0.691 <1 2.78 3.78
63 2003-FFA 12 622 40 709 157 147 72 543 1920 2300 4220
67 2003-FFA 0.00963 0.33 0.501 0.119 0.378 0.99 1.34 2.33
70 2003-FFA 0.016 0.6 0.036 0.827 0.178 0.16 0.077 0.65 1.99 2.54 453
81 2003-FFA 16.4 605 40 722 157 166 88.3 565 1640 2360 4000
86 2003-FFA 0.019 0.682 0.0555 0.801 0.171 0.183 0.0944 0.69 1.97 2.7 4.67
88 2003-FFA 0.055 0.85 0.061 0.86 0.18 0.17 0.1 0.68 2
57*  2003-FFA 0.017 0.68 0.845 0.182 0.23 0.137 0.691 <1 2.78 3.78
63*  2003-FFA 0.012 0.622 0.04 0.709 0.157 0.147 0.072 0.543 1.92 2.3 4.22
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]

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

Palm fatty acid distillate (2003-FFA)

HBCDD - Results

Result (+/-)-a-HBCDD (+/-)-B- HBCDD (+/-)-y- HBCDD Sum of a-, B-, y-HBCDD Total HBCDD
LC Sample ug/kg product | 1,2,5,6,9,10-hexabromo-(1R,2R,5S,6R,9R,10S)- 1,2,5,6,9,10-hexabromo-(1R,2S,5R,6R,9R,10S)- 1,2,5,6,9,10-hexabromo-(1R,2R,5R,6S,9S,10R) upper bound using GC-methods
(12% moisture content) rel-cyclododecane rel-cyclododecane rel-cyclododecane
1 2003-FFA 4.76
5 2003-FFA 3.06 0.289 0.319 3.67
7 2003-FFA 3.34 0.35 0.35 4.04
9 2003-FFA 3.14 0.355 <0.35 3.85
10 2003-FFA <2 <2 <2
17 2003-FFA 31 0.377 0.324 3.8
18 2003-FFA
28 2003-FFA
31 2003-FFA 3.17 0.34 0.23 3.74
33 2003-FFA 3.13 0.38 0.58 4.09
34 2003-FFA
37 2003-FFA 3.43
38 2003-FFA 3.01 0.323 0.282 3.61
40 2003-FFA
41 2003-FFA 3.04 0.365 0.32 3.73
49 2003-FFA 3 0.303 0.299 3.6
50 2003-FFA 257 0.3 0.25 3.12
54 2003-FFA
56 2003-FFA
57 2003-FFA
63 2003-FFA 3060 331 351 3740
67 2003-FFA 291 0.278 0.283 3.47
70 2003-FFA
81 2003-FFA 3.26 0.352 0.309 3.92
86 2003-FFA 3.27 <0.044 <0.044 3.36
88 2003-FFA
63*  2003-FFA 3.06 0.331 0.351 3.74
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European Union Reference Laboratory

Halogenated POPs
EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]

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

Palm fatty acid distillate (2003-FFA)

Moisture content - Results

Result Moisture content Moisture content Moisture content
LC Sample %

PBDE HBCDD Mean
1 2003-FFA 0.8 0.8 0.8
5 2003-FFA 0.0 0.0 0.0
7 2003-FFA 5.9 5.9 5.9
9 2003-FFA
10 2003-FFA 20.0 20.0 20.0
17 2003-FFA 0.1 0.1 0.1
18 2003-FFA 0.8 0.8
28 2003-FFA 0.0 0.0
31 2003-FFA 0.0 0.0
33 2003-FFA 0.0 0.0 0.0
34 2003-FFA 0.2 0.2
37 2003-FFA 0.0 0.5 0.3
38 2003-FFA 0.0 0.0 0.0
40 2003-FFA 12.0 12.0
41 2003-FFA
49 2003-FFA 0.0 100.0 50.0
50 2003-FFA 0.5 0.5 0.5
54 2003-FFA 17.6 17.6
56 2003-FFA 1.0 1.0
57 2003-FFA 0.6 0.6
63 2003-FFA
67 2003-FFA 0.4 0.4 0.4
70 2003-FFA 99.9 99.9
81 2003-FFA 1.0 1.0 1.0
86 2003-FFA 0.0 0 0.0
88 2003-FFA 7.5 75

EURL-PT-DPB_2003-FF

Report Version 1.0 - PBDEs and HBCDDs

Annex 2 - Page 3 of 3





		EURL-PT_2003-FF PBDE,HBCDD - Annex 2

		2003-FFA-BFR Summary results - final report



EURL-PT-DPB_2003-FF PBDE,HBCDD - Annex2.pdf


European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
23 March 2021

Annex 3: Participants' z-scores of PBDEs and HBCDDs - Tables
Test sample - Palm fatty acid distillate (2003-FFA)
Z-scores of sum parameters and individual results

Calculation of z-score on basis of assigned value

Z=(X-Xy) /oy,

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

20%: Evaluated individual PBDE congeners and HBCDD diastereomers and sum

* Modified/additional results reported after distribution of preliminary results to all participating laboratories
** Z-scores for information only; calculation based on assigned value for sum of a-, B-, y-HBCDD
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Halogenated POPs

*

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)

PBDE - Z-scores

Z-score 2,2'4- 2,2'4,4'- 2,2'4,5- 2,2'4,4'5- 2,2'4,4'6- 2,2'4,4'55- 2,2'44'5,6"- 2,2'3,4,4'5'6- 2,2'3,3'4,4'5,5,6,6"- Sum of PBDE Sum of PBDE
LC Sample [0, =20 %] tribromodiphenyl ether tetrabromodiphenyl ether tetrabromodiphenyl ether pentabromodiphenyl ether pentabromodiphenyl! ether hexabromodiphenyl ether hexabromodiphenyl ether heptabromodiphenyl ether decabromodiphenyl ether without BDE-209 including BDE-209
BDE-28 BDE-47 BDE-49 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209 upper bound upper bound
1 2003-FFA 0.1 0.2 -1.9 0.6 0.4 0.2 0.5 0.2 -0.3 0.4 0.1
5 2003-FFA 1.7 0.0 0.0 0.0 -0.5 0.9 -0.7 0.5 -0.7 0.2 -0.2
7 2003-FFA 0.1 0.2 0.8 0.4 0.5 0.3 0.5 0.7 -0.1 0.5 0.3
9 2003-FFA -1.0 -0.2 0.6 0.0 -0.1 -0.2 -0.3 -0.5 0.1 -0.1 0.0
10 2003-FFA 0.9 0.6 -0.2 0.4 0.4 0.8 1.0 0.3 0.5
17 2003-FFA -0.5 0.4 0.1 -0.6 -0.5 -0.3 -0.3 -0.3 -1.3 -0.9
18 2003-FFA -0.3 0.2 -0.9 0.2 0.3 0.3 -0.1 0.0 0.2
28 2003-FFA 10.1 0.4 0.8 0.1 0.1 0.5 3.7 -2.2 -0.1
31 2003-FFA
33 2003-FFA 0.0 0.1 -0.9 -0.1 0.2 0.0 -0.2 0.6 14 0.2 0.7
34 2003-FFA -0.4 -0.3 -0.7 -0.1 -0.1 -0.1 -0.1 -1.2 0.1 -0.4 -0.1
37 2003-FFA -0.4 -0.5 -0.8 -0.3 -0.3 -0.6 -0.6 -0.3 0.3 -0.3 -0.1
38 2003-FFA 0.2 0.2 0.4 0.2 0.3 0.2 0.1 0.5 0.2 0.3
40 2003-FFA 3.1 -0.1 1.2 0.2 0.2 -0.3 21 0.1 1.7 0.2 0.8
41 2003-FFA 0.3 -0.3 -0.4 -0.5 -0.4 -0.2 -0.2 -0.5 26 -0.4 0.9
49 2003-FFA 0.4 -0.2 0.2 -0.1 -0.2 0.7 -0.5 -0.2 -1.8 -0.1 -0.7
50 2003-FFA 0.0 -0.4 0.0 -0.4 -0.7 -0.3 -0.1 -0.1 0.1 -0.2 -0.1
54 2003-FFA 25 0.4 0.9 0.7 1.8 0.7 0.6 0.7 0.8
56 2003-FFA -0.9 -0.3 -0.2 -0.3 0.1 -0.2 -0.5
57 2003-FFA -0.3 0.0 -3.9 19.3 -1.2 7.6 0.4 0.3 -0.7
63 2003-FFA 3347.0 4535.1 4144.4 4334.0 4506.5 4055.8 3929.4 4224.0 5358.1 4384.3 4801.4
67 2003-FFA -2.3 -2.6 -1.9 -1.7 -2.1 -2.2 -2.4 -2.3
70 2003-FFA -0.5 -0.6 -1.3 0.1 0.1 -0.6 -0.8 0.1 0.6 -0.2 0.2
81 2003-FFA 4576.0 4411.1 4144.4 4413.6 4506.5 4580.6 4820.1 4395.3 4576.0 4498.8 4550.8
86 2003-FFA 0.3 0.0 0.8 -0.1 -0.1 0.1 0.2 0.4 0.5 0.2 0.3
88 2003-FFA 10.4 1.2 1.3 0.3 0.2 -0.3 0.5 0.3 -1.2
57*  2003-FFA -0.3 0.0 0.2 0.2 1.4 25 0.4 0.3 -0.7
63*  2003-FFA -1.6 -0.5 -0.9 -0.7 -0.5 -0.9 -1.1 -0.8 0.4 -0.6 -0.2
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
HBCDD - Z-scores

Z-score (+/-)-a-HBCDD (+/-)-B- HBCDD (+/-)-y- HBCDD Sum of a-, B-, y-HBCDD Total HBCDD
LC  sample [0p =20%] |1,2,56,9,10-hexabromo-(1R,2R,55,6R,9R,10S)- 1,2,5,6,9,10-hexabromo-(1R,2S 5R,6R,9R, 10S)- 1,2,5,6,9,10-hexabromo-(1R,2R,5R 6S,9S, 10R) UFSEr e LSndlCCEtietoay
rel-cyclododecane rel-cyclododecane rel-cyclododecane
1 2003-FFA 14
5 2003-FFA 0.0 0.7 03 -0.1
7 2003-FFA 0.4 02 08 0.4
9 2003-FFA 01 03 0.2
10 2003-FFA
17 2003-FFA 0.0 0.6 03 01
18 2003-FFA
28 2003-FFA
31 2003-FFA 01 01 1.2 0.0
33 2003-FFA 01 0.7 4.6 05
34 2003-FFA
37 2003-FFA -0.4
38 2003-FFA 0.1 0.2 -0.3 -0.1
40 2003-FFA
41 2003-FFA 0.1 05 03 0.0
49 2003-FFA 0.1 -05 -0.1 -0.1
50  2003-FFA -0.8 -05 -0.9 -0.8
54  2003-FFA
56  2003-FFA
57  2003-FFA
63 2003-FFA 4962.5 4950.1 5787.1 5035.4
67  2003-FFA 0.3 -0.8 -0.3 -0.3
70 2003-FFA
81  2003-FFA 03 03 01 03
86  2003-FFA 03 -05
88 2003-FFA
63*  2003-FFA 0.0 0.0 0.8 0.0
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EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
23 March 2021

Annex 4: Participants' z-scores of PBDEs and HBCDDs - Charts

Test sample - Palm fatty acid distillate (2003-FFA)

Z-scores of sum parameters and individual results

Calculation of z-score on basis of assigned value
Z=(Xx-Xxy) /0oy,
X! assigned value

participants result

Op. fitness-for-purpose-based standard deviation for proficiency assessment

20%: Evaluated individual PBDE congeners and HBCDD diastereomers and sum
+ 2 z-scores:
+ 3 z-scores: —
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
BDE-28
Assigned value: 0.018 pg/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
BDE-47
Assigned value: 0.69 pg/kg product (12% moisture content)

20 %)
[EEY

38
17
28
54
10
88
81
63

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
BDE-49
Assigned value: 0.048 pg/kg product (12% moisture content)

20 %)
o
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Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
BDE-99
Assigned value: 0.82 pg/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
BDE-100
Assigned value: 0.17 pg/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
BDE-153
Assigned value: 0.18 ug/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
BDE-154
Assigned value: 0.09 ug/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
BDE-183
Assigned value: 0.64 pg/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
BDE-209
Assigned value: 1.79 pg/kg product (12% moisture content)
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Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Sum of PBDE without BDE-209
Assigned value: 2.62 pg/kg product (12% moisture content)

20 %)

Z-score (o

EURL-PT-DPB_2003-FF

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Sum of PBDE including BDE-209
Assigned value: 4.39 pg/kg product (12% moisture content)

20 %)
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
(+/-)-a-HBCDD
Assigned value: 3.08 pg/kg product (12% moisture content)

20 %)
H

31
33
63

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
(+/-)-B- HBCDD
Assigned value: 0.33 pg/kg product (12% moisture content)

20 %)
o

63

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
(+/-)-y- HBCDD
Assigned value: 0.303 pg/kg product (12% moisture content)

20 %)
o

49

8
33
63

Z-score (o

Laboratory code

EURL-PT-DPB_2003-FF Report Version 1.0 - PBDEs and HBCDDs Annex 4





EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Sum of a-, -, y-HBCDD ub
Assigned value: 3.71 pg/kg product (12% moisture content)

20 %)
o

- n [ee] (] — — ~ o — ~ ™ [32]
o < (32] < — [se] ™ ©

Z-score (o

Laboratory code
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		EURL-PT_2003-FF PBDE,HBCDD - Annex 4

		2003-FFA-BFR - Z-score PBDE - final report

		2003-FFA-BFR - Z-score HBCDD - final report
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EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
23 March 2021

Annex 5: Test for sufficient homogeneity for PBDEs and HBCDDs

Test sample - Palm fatty acid distillate (2003-FFA)

EURL-PT-DPB_2003-FF Report Version 1.0 - PBDEs and HBCDDs Annex 5
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on Determination of PCDD/Fs, PCBs and BFRs in Feed Fat 2020 [EURL-PT-DPB_2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
PBDE - Homogeneity test - Data

Result Mean Median Relative standard deviation
Analyte pa/kg product (n =10, duplicate analysis) (n =10, duplicate analysis) [%]
(12% moisture content)

Sum of PBDE without BDE-209 ub 2.47 2.47 2%
Sum of PBDE including BDE-209 ub 4.53 4.53 4%
BDE-28 0.0170 0.0167 7%
BDE-47 0.637 0.637 4%
BDE-49 0.0452 0.0447 6%
BDE-99 0.762 0.763 2%
BDE-100 0.186 0.187 2%
BDE-153 0.161 0.162 3%
BDE-154 0.0888 0.0892 3%
BDE-183 0.573 0.573 3%
BDE-209 2.06 2.05 9%

EURL-PT-DPB_2003-FF Report Version 1.0 - PBDEs and HBCDDs
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on Determination of PCDD/Fs, PCBs and BFRs in Feed Fat 2020 [EURL-PT-DPB_2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Selected PBDE congeners - Homogeneity test - Data

Result BDE-47
Sample Replicate ua/kg product
(12% moisture content)
10 1 0.659
2 0.671
13 1 0.641
2 0.615
17 1 0.589
2 0.594
59 1 0.641
2 0.662
74 1 0.669
2 0.621
85 1 0.664
2 0.636
87 1 0.692
2 0.605
134 1 0.616
2 0.658
186 1 0.611
2 0.637
203 1 0.628
2 0.634
Cochran's C-test
C 0.525
Ccritical (G = 005, m= 2v n= 10) 0.602
Ccritical (G = 001: m = 2! n= 10) 0.718
C < Ceritical yes
Outliers no evidence for analytical outliers

Homogeneity test

General average X

Standard deviation of sample averages s,
Wthin-sample standard deviation s,,
Between-sample standard deviation s

Standard deviation for proficiency assessment opr
Ss/ Opr

Test for homogeneity (ss < 0.3 0pt )

EURL-PT-DPB_2003-FF

0.637
0.020
0.027
0
0.127
0
passed

Report Version 1.0 - PBDEs and HBCDDs
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		EURL-PT_2003-FF PBDE,HBCDD - Annex 5

		EURL-PT-POP_2003-FFA PBDE Homogeneity stability test



EURL-PT-DPB_2003-FF PBDE,HBCDD - Annex5.pdf
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23 March 2021

Annex 6: Participants' methods for PBDEs and HBCDDs

Test sample - Palm fatty acid distillate (2003-FFA)
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]

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

Palm fatty acid distillate (2003-FFA)

Physico-chemical Methods PBDEs - Internal standards

Weighed sample

Use of isotope-labelled internal standards for ...

Other internal standards

LC Sample [a] PBDE congeners (yes/no) for PBDEs
1 2003-FFA 5 yes

5 2003-FFA yes

7 2003-FFA 4.0 yes

9 2003-FFA 0.9 yes

10 2003-FFA 10 yes

17 2003-FFA 1.1 yes

18 2003-FFA 0.3 Yes

28 2003-FFA 1.0 yes yes fluorinated PBDE
31 2003-FFA

33 2003-FFA 5.0 yes

34  2003-FFA 8.0 yes

37 2003-FFA 2.56 yes

38 2003-FFA 11.4 YES

40 2003-FFA 1.0 yes

41  2003-FFA 4.5 yes

49 2003-FFA 1.02 yes 13C12: BDE-28, 47, 77, 99, 100, 139, 153, 154, 183 13C12: BDE-197, 205, 206, 207, 209
50 2003-FFA 25 yes

54 2003-FFA 2 YES

56 2003-FFA 6 yes injection (recovery) standards: 13C12-PCB 52, 13C12-PCB 138

57 2003-FFA 1 yes

63 2003-FFA 0.8 BDE28, BDE47, BDE99, BDE100, BDE153, BDE154, BDE183, BDE209 (yes), BDE49 (no) |SYRINGE STANDARD: BDE77-13C12, BDE138-13C12

67 2003-FFA 16.0667 yes

70 2003-FFA 1.0 yes

81 2003-FFA 2 yes

86 2003-FFA 3 Yes

88 2003-FFA 0.92 yes (except for BDE-49 and BDE-209)

EURL-PT-DPB_2003-FF

Report Version 1.0 - PBDEs and HBCDDs
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Physico-chemical Methods PBDEs - Pre-treatment and extraction

Pre-treatment and extraction

LC Sample Sample preparation/pre-treatment Extraction technique Extraction solvent Extraction time [h] Extraction temperature [°C] Extraction pressure [MPa]
1 2003-FFA homogenisation column chromatography n-hexane 30 min laboratory temperature

5 2003-FFA solve in hexane hexane

7 2003-FFA dilution in hexane

9 2003-FFA Extraction with 10 ml hexane (2x). Evaporated to dryness. 60 minutes Room temperature

10 2003-FFA saponification liquid-liquid hexane 3 times 3 minutes room temperature normal pressure
17 2003-FFA drying

18 2003-FFA

28 2003-FFA no no no no no no

31 2003-FFA

33 2003-FFA hexane room temp ambient air
34 2003-FFA Acid treatment

37 2003-FFA drying using anhydrous sodium sulfate no

38 2003-FFA drying and dilution

40 2003-FFA none none none

41 2003-FFA ULTRA TURRAXING WITH HEXANE SILICA GEL /SOLVENT EXTRACT- MANUAL 40:60 DCM:HEXANE 2-4HRS AMBIENT GRAVITY
49 2003-FFA non

50 2003-FFA

54  2003-FFA

56 2003-FFA homogenization after melting in water bath by 55 °C

57 2003-FFA

63 2003-FFA

67 2003-FFA melting dissolution hexane 0.1 50

70 2003-FFA

81 2003-FFA

86 2003-FFA Drying in 105 degrees celsius Soxhlet (SoxtecTM) Hexane/DCM (1/1) 1 h 30 min 130 *

88 2003-FFA

EURL-PT-DPB_2003-FF

Report Version 1.0 - PBDEs and HBCDDs
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]

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

Palm fatty acid distillate (2003-FFA)
Physico-chemical Methods PBDEs - Clean-up

Clean-up
LC Sample Gelchromatography Silica/sulfuric acid column Florisil column Alumina column Carbon column Others Final volume [pl]: PBDE
1 2003-FFA no yes no yes yes column chromatography, carbon column (clean-up), PowerPrep FMS (clean-up and fractionation) 20
5 2003-FFA no yes no yes no no 50
7 2003-FFA no yes no yes yes AGNO3 (MIURA) 50
9 2003-FFA no yes no no no 250 pl
10 2003-FFA yes yes no no yes 30
17 2003-FFA No Yes No Yes Yes 70
18 2003-FFA No Yes No Yes No 50
28 2003-FFA no yes no yes no no 50
31 2003-FFA
33 2003-FFA no yes no yes yes 500
34 2003-FFA no yes yes yes no 50
37 2003-FFA no yes yes yes no no 50
38 2003-FFA NO YES YES YES YES 100
40 2003-FFA no yes no yes yes Silica/AgNO3 100
41 2003-FFA YES YES NO YES YES 25
49 2003-FFA no yes no yes no no 100
50 2003-FFA no yes no yes no acid hydrolysis with sulphuric acid 100
54  2003-FFA NO YES NO YES NO NO 20
56 2003-FFA no yes no yes yes basic silica, silver nitrate silica 20
57 2003-FFA yes yes 40
63 2003-FFA yes no no no no Extrelut NT-3 column, acidic for H2SO4 tandem Si 1g/6 mL column 250
67 2003-FFA no yes no yes no 25
70 2003-FFA no yes no yes yes no 100
81 2003-FFA yes yes yes no no 100
86 2003-FFA Yes Yes Yes Yes Yes No 50
88 2003-FFA no yes Yes no no 40

EURL-PT-DPB_2003-FF
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Physico-chemical Methods PBDEs - Chromatographic separation and detection method

Chromatographic separation and detection method

LC Sample GC injection Injected volume [pl] Chromatographic separation: Stationary phase Detector
1 2003-FFA splitless 2 DB-5ht HRMS

5 2003-FFA splitless 1 10 m SP MS/MS
7 2003-FFA Splitless 2 DB-5MS (15 m x 0,2 5mm x 0,1 pm) + 2 m retention cap (uncoated) MS/MS
9 2003-FFA PTV 10 GC-HRMS
10 2003-FFA splitless 2 DB 5 MS UI MS/MS
17 2003-FFA Splitless 2 HT8PCB HRMS
18 2003-FFA Splitless 1 DB-5MS HRMS
28 2003-FFA MMI 8 DB-5HT 20m,0.25mm,0.1pm NCI/MS/MS
31 2003-FFA

33 2003-FFA splitless/vent 5 DB5-MS/ZB-5MSPIlus MSMS
34  2003-FFA splitless 2.0 DB-5HT HRMS
37 2003-FFA PTV splitless 1 60 m DB-5ms and 15 m RTX HRMS
38 2003-FFA PTV 1 100% dimethylpolysiloxane HRMS
40 2003-FFA PTV 1 ZB - Semi Volatiles, 20m, 0.18 mm, 0.18um MS/MS
41 2003-FFA PTV 10 Rtx-5MS GC-HRMS
49 2003-FFA splitless 2 RTX-1614 MS/MS
50 2003-FFA splitless 1 Rtx-1614 15m x 0.25mm x 0.1um HRMS
54  2003-FFA SPLITLESS 2 DB5MS HRMS
56 2003-FFA pulsed splitless 1 DB-5MS (60m x 0,25mm x 0,10 pm) HRMS
57 2003-FFA Splitless 2 DB5MS - Agilent, 30m, 0.25um, 0.25mm MS/MS
63 2003-FFA PTV injection 10 pL RTX-1614 (15m x 250pum x 0.25um) RESTEK GC-MS/MS
67 2003-FFA splitless 1 Rtx-1614 HRMS
70 2003-FFA splittless 2 DB 5 HRMS
81 2003-FFA PTV ) DB5-MS HRMS
86 2003-FFA SSL 1 Rtx-1614 (30 m x 0.25 mm x 0.1 um) HRMS
88 2003-FFA splitless 1 DB-5MS (15 meters, 0,25 id. 0,25 um film) HRMS

EURL-PT-DPB_2003-FF
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Physico-chemical Methods HBCDDs - Internal standards

Weighed sample

Use of isotope-labelled internal standards for ...

Other internal standards

LC Sample GC injection HBCDD diastereomers (yes/no) for HBCDDs
1 2003-FFA 5 yes

5 2003-FFA yes

7 2003-FFA 1-1,5 yes no

9 2003-FFA 2.85 yes

10 2003-FFA 1 yes

17 2003-FFA 1.1 YES

18 2003-FFA

28 2003-FFA

31 2003-FFA 2 yes

33 2003-FFA 5 yes

34 2003-FFA

37 2003-FFA 3.00 yes 2ng+2ng+2ng of 13C (a+B+y) quantification standards 100pg of 13C 2.4.6.8-TBDF for recovery measurement
38 2003-FFA 11.4 yes

40 2003-FFA 2.0 yes internal standard: 13C12 labelled for each diastereomer injection standard: D18 labelled for each diastereomer
41  2003-FFA 2.0 yes

49 2003-FFA 1.02 yes, all three no

50 2003-FFA 25 yes

54 2003-FFA

56 2003-FFA

57 2003-FFA

63 2003-FFA 0.8 yes, alfa- and gamma-HBCDs beta-HBCD is used as syringe standard

67 2003-FFA 16.0667 yes

70 2003-FFA

81 2003-FFA 2.01 yes

86 2003-FFA 3 Yes

88 2003-FFA

EURL-PT-DPB_2003-FF
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Physico-chemical Methods HBCDDs - Pre-treatment and extraction

Pre-treatment and extraction

LC Sample Sample preparation/pre-treatment Extraction technique Extraction solvent Extraction time [h] Extraction temperature [°C] Extraction pressure [MPa]
1 2003-FFA homogenisation column chromatography n-hexane:DCM (1:1) 30 min laboratory temperature
5 2003-FFA non Quechers Acetonitrile 0,25 ambient ambient
7 2003-FFA mixing with dried Natriumsulfat
9 2003-FFA no ASE Hexane 3x0.25 100 10.342
10 2003-FFA SLE acetonitrile/hexane (7/4) shaking 2 min, 30 min ultrasonic bath room temperature normal pressure
17 2003-FFA drying
18 2003-FFA
28 2003-FFA
31 2003-FFA hexane:dichlorométhane 50/50 0.33 ambiente ambiente
33 2003-FFA Hexane Room temperature Ambient air
34  2003-FFA
37 2003-FFA sample diss. in hexane, filtered through anhydrous sodium sulphate
38 2003-FFA drying and dilution
40 2003-FFA none Adapted method for HBCDD according to EN 151662 (QUEChERS - Citrate buffered) |Acetonitrile/Water 1:1
41 2003-FFA none acidified silica homogenisation 40/60 DCM/hexane 0.2 ambient n/a
49 2003-FFA non Quechers Acetonitril, water 1:1 0,25 ambiente ambiente
50 2003-FFA
54  2003-FFA
56 2003-FFA
57 2003-FFA
63 2003-FFA
67 2003-FFA melting dissolution hexane 0.1 50
70 2003-FFA
81 2003-FFA -
86 2003-FFA Drying in 105 degrees celsius Soxhlet (SoxtecTM) Hexane/DCM (1/1) 1 h 30 min 130 *
88 2003-FFA

EURL-PT-DPB_2003-FF
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Physico-chemical Methods HBCDDs - Clean-up

Clean-up

LC Sample Gelchromatography Silica/sulfuric acid column Florisil column Alumina column Carbon column Others Final volume [pl]: HBCDD
1 2003-FFA no yes no no no column chromatography 20
5 2003-FFA no yes no no no no 1000
7 2003-FFA no yes no no no no 400
9 2003-FFA no yes no no no 500 pl
10 2003-FFA no no no no no QUEChERS EMR-Ilipid 200
17 2003-FFA YES YES NO NO NO liquid liquid extraction 50
18 2003-FFA

28 2003-FFA

31 2003-FFA no yes no no no 200
33 2003-FFA no yes no no no 500 pl
34  2003-FFA

37 2003-FFA no yes no yes no NaOH 20
38 2003-FFA NO YES NO NO NO 100
40 2003-FFA no no no no no dispersive SPE (PSA, MgS04, C18), freeze out (for removing fat) 1000
41  2003-FFA no no no no no clean-up combined in extraction 150
49 2003-FFA no yes no no no no 1000
50 2003-FFA no yes no no no acid hydrolysis with sulphuric acid 200
54  2003-FFA

56 2003-FFA

57 2003-FFA

63 2003-FFA yes no no no no Extrelut NT-3 column, acidic for H2SO4 tandem Si 1g/6 mL column 250
67 2003-FFA no yes no yes no 1000
70 2003-FFA

81 2003-FFA no yes yes no no no 100
86 2003-FFA No Yes Yes No No No 100
88 2003-FFA

EURL-PT-DPB_2003-FF
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Palm fatty acid distillate (2003-FFA)
Physico-chemical Methods HBCDDs - Chromatographic separation and detection method

Chromatographic separation and detection method

LC Sample Injection Injected volume [pl] Chromatographic separation: Stationary phase Detector
1 2003-FFA splitless 2 DB-5ht HRMS

5 2003-FFA LC-MS/MS
7 2003-FFA LC 15 C18 (used column: Zorbax Eclipse Plus C18, 2.1x50mm, 1,8 pm) MS/MS
9 2003-FFA 10 C18 (Waters symmetry), 150 mm x 2.1 mm, 3.5 um MS/MS
10 2003-FFA LC 70 PFP MS/MS
17 2003-FFA 15 Hypersil Gold MS/MS
18 2003-FFA

28 2003-FFA

31 2003-FFA UPLC 5 Eclipse Plus C18, 2.1 x 100 mm MS/MS
33 2003-FFA ESI negative 5l C18 column MS/MS
34  2003-FFA

37 2003-FFA PTV solvent split 2 DB-5MS (30m x 0.25 mm x 0.1 pm) HRMS
38 2003-FFA HPLC 10 C18 MS/MS
40 2003-FFA 5 Agilent Eclipse XDB-C18 5um 4,6x150mm LC-MS/MS
41 2003-FFA Liquid 5 LC-MS/MS
49 2003-FFA standard 10 reversed phase UHPLC MS/MS
50 2003-FFA 10 BEH C18 (100 mm x 2.1 ym; 1.7 ym) HRMS
54  2003-FFA

56 2003-FFA

57 2003-FFA

63 2003-FFA 20 L KINETEX 2.6um XB-C18 100A (100 x 2.1 mm) (PHENOMENEX) LC-MS/MS
67 2003-FFA LC 20 Acquity BEH C18 150 mm LC/MS/MS
70 2003-FFA

81 2003-FFA HPLC 2 C18 (Column: Zorbax Eclipse Plus C18, 2.1x50mm, 1,8 um) MS/MS
86 2003-FFA HPLC 5 C18 Orbitrap-HRMS
88 2003-FFA

EURL-PT-DPB_2003-FF
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		2003-FFA-BFR Summary methods
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
23 March 2021

Annex 7: Assigned values of PBDEs and HBCDDs
Test sample - Rapeseed oil (2003-FFB)
Assigned values of sum parameters and individual congeners

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

EURL-PT-DPB_2003-FF Report Version 1.0 - PBDEs and HBCDDs Annex 7
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
PBDE - Assigned values

Result Assigned value Robust standard Standard No. of results Median
Analyte ua/kg product deviation uncertainty contributing to
(12% moisture content) [outliers removed] [outliers removed] [outliers removed] assigned value [all values]

BDE-28 2,2' 4-tribromodiphenyl ether 0.00462
BDE-47 2,2',4,4'-tetrabromodiphenyl ether 0.120 0.013 0.0036 20 0.122
BDE-49 2,2' 4 5'-tetrabromodiphenyl ether 0.00557
BDE-99 2,2'4,4' 5-pentabromodiphenyl ether 0.167 0.013 0.0038 19 0.169
BDE-100 2,2' 4 ,4' 6-pentabromodiphenyl ether 0.0342 0.0042 0.0011 21 0.0337
BDE-153 2,2'4,4'5,5"-hexabromodiphenyl ether 0.0266 0.0048 0.0014 19 0.0285
BDE-154 2,2'4,4' 5 6"-hexabromodiphenyl ether 0.0153 0.0019 0.00058 16 0.0163
BDE-183 2,2',3,4,4'5' 6-heptabromodiphenyl ether 0.0652 0.013 0.0036 20 0.0637
BDE-209 2,2'3,3',4,4'5,5',6,6'-decabromodiphenyl ether 0.477
Sum of PBDE without BDE-209 upper bound 0.438 0.046 0.013 20 0.443
Sum of PBDE including BDE-209 upper bound 0.868 0.28 0.10 13 0.925

EURL-PT-DPB_2003-FF
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
HBCDD - Assigned values

Result Assigned value Robust standard Standard No. of results Median
Analyte ug/kg product deviation uncertainty contributing to
(12% moisture content) [outliers removed] [outliers removed] [outliers removed] assigned value [all values]
~)-0- 1,2,5,6,9,10-hexab -(1R,2R,5S,6R,9R,10S)-rel-
(+H-)-0-HBODD 00 oy yre 1.01 0.076 0.026 13 1.06
_)-B- 1,2,5,6,9,10-hexab! -(1R,2S,5R,6R,9R,10S)-rel-
(+-)-6- HBCDD. (2560, 10y a0rome i 0.119 0.0090 0.0035 10 0.120
(+/-)-y- HBCDD (1.2,5,6,9,10-hexabromo-(1R,2R,5R,6S,9S,10R)-rel-
cyclododecane) 0.113
Sum of a-, -, y-HBCDD upper bound 1.28 0.13 0.046 13 1.32
Total HBCDD (using GC-methods) 1.58

EURL-PT-DPB_2003-FF
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		2003-FFB-BFR - Assigned values BFR
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
23 March 2021

Annex 8: Participants' results of PBDEs and HBCDDs

Test sample - Rapeseed oil (2003-FFB)

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

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
PBDE - Results

Result 2,2'4- 2,2'4,4"- 2,2'4,5"- 2,2'4,4'5- 2,2'4,4'6- 2,2'4,4'5,5'- 2,2'4,4'5,6- 2,2',34,4'5',6- 2,2'3,3'4,4'5,5'6,6- Sum of PBDE Sum of PBDE
LC Sample ug/kg product triboromodiphenyl ether tetrabromodiphenyl ether tetrabromodipheny! ether pentabromodiphenyl ether pentabromodiphenyl ether hexabromodiphenyl ether hexabromodiphenyl ether heptabromodiphenyl ether decabromodiphenyl ether without BDE-209 including BDE-209
(12% moisture content) BDE-28 BDE-47 BDE-49 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209 upper bound upper bound
1 2003-FFB 0.00119 0.119 0.00263 0.179 0.0357 0.0272 0.0146 0.0616 0.23 0.441 0.671
5 2003-FFB < 0.009 0.128 < 0.009 0.18 0.033 0.032 < 0.026 0.077 <0.88 0.494 1.37
7 2003-FFB 0.0012 0.117 0.00374 0.171 0.0326 0.03 0.017 0.0638 <0.625 0.436 1.06
9 2003-FFB <0.01 0.119 <0.01 0.172 0.0344 0.0255 0.0143 0.06 <0.35 0.442 0.794
10 2003-FFB 0.0016 0.128 0.0037 0.163 0.0327 0.0299 0.0154 0.069 0.443
17 2003-FFB 0.0012 0.106 0.00345 0.155 0.0319 0.0252 0.0163 < 0.00224 <0.0121 0.341 0.353
18 2003-FFB <0.0018 0.148 <0.0018 0.18 0.0445 0.0294 0.0174 0.0844 0.513
28 2003-FFB <0.025 0.146 <0.025 0.209 0.042 <0.05 <0.05 <0.05 0.597
31 2003-FFB
33 2003-FFB < 0.0059 0.12 < 0.0038 0.16 0.032 0.023 0.013 0.065 0.23 0.42 0.65
34 2003-FFB < 0.00544 0.12 < 0.00544 0.167 0.0321 0.0251 0.0144 0.0473 <0.435 0.417 0.852
37 2003-FFB 0.0011 0.111 0.0034 0.156 0.0305 0.0224 0.0132 0.0555 0.239 0.393 0.632
38 2003-FFB 0.00357 0.152 0.183 0.0359 0.0287 0.0153 0.0614 0.517 0.48 0.997
40 2003-FFB < 0.0066 0.11 <0.0071 0.16 0.026 0.018 0.013 0.046 <07 0.385 1.08
41 2003-FFB 0.005 0.122 0.007 0.175 0.03 0.029 0.016 0.067 <0.667 0.451 1.12
49 2003-FFB <0.0083 0.127 <0.0083 0.183 0.0319 0.0408 < 0.0249 0.0796 <0.83 0.462 1.33
50 2003-FFB <0.0038 0.1 < 0.0059 0.15 0.031 0.026 0.015 0.063 0.25 0.4 0.64
54 2003-FFB 0.00265 0.125 0.00532 0.16 0.0409 0.0346 0.0192 0.0909 0.478
56 2003-FFB <0.0061 0.108 0.159 0.0306 0.0282 0.0148 0.0636 0.41
57 2003-FFB <0.05 0.114 0.034 0.165 0.018 0.025 0.061 <1 0.417 1.42
63 2003-FFB <10 73 <10 119 21 19 <10 58 735 320 1060
67 2003-FFB 0.0104 0.437 0.702 0.0382 0.16 0.485 1.33 1.83 3.17
70 2003-FFB <0.002 0.104 <0.002 0.156 0.032 0.022 0.015 0.063 0.437 0.396 0.833
81 2003-FFB 1.22 108 2.77 140 32.7 23.7 15.1 52 206 376 582
86 2003-FFB 0.00342 0.123 0.0115 0.154 0.0348 0.0428 0.0247 0.0661 0.0604 0.461 0.521
88 2003-FFB <0.002 0.39 0.0057 0.29 0.04 0.025 0.019 0.083 0.73
57*  2003-FFB <0.05 0.114 0.165 0.034 0.025 0.018 0.061 <1 0.417 1.42
63*  2003-FFB <0.01 0.073 <0.01 0.119 0.021 0.019 <0.01 0.058 0.735 0.32 1.06
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)

HBCDD - Results

Result (+/-)-a-HBCDD (+/-)-B- HBCDD (+/-)-y- HBCDD Sum of a-, B-, y-HBCDD Total HBCDD
LC  Sample Hg/kg product | 12 5,6,9,10-hexabromo-(1R,2R,5S,6R 9R,10S)- 1,2,5,6,9,10-hexabromo-(1R,2S,5R,6R,9R,10S)- 1,2,5,6,9,10-hexabromo-(1R,2R,5R,6S,9S,10R) g EEuTi Uity CCEineis
(12% moisture content) rel-cyclododecane rel-cyclododecane rel-cyclododecane
1 2003-FFB 1.49
5 2003-FFB 0.95 0.123 0.095 117
7 2003-FFB 1.09 0.12 0.12 1.33
9 2003-FFB 1.06 <0.35 <0.35 1.76
10 2003-FFB <2 <2 <2
17 2003-FFB 1.07 0.114 0.0892 127
18 2003-FFB
28 2003-FFB
31 2003-FFB 1 0.12 <0.22 1.34
33 2003-FFB 1.06 0.12 0.18 1.36
34 2003-FFB
37  2003-FFB 1.66
38 2003-FFB 1 0.118 0.0909 121
40  2003-FFB 0.917 <0.25 <0.25 1.42
41 2003-FFB 1 0.12 0.1 122
49 2003-FFB 1.08 0.13 0.0957 131
50  2003-FFB 0.93 0.11 0.07 111
54  2003-FFB
56 2003-FFB
57  2003-FFB
63  2003-FFB 1060 132 130 1320
67  2003-FFB 0.986 0.105 0.089 1.18
70 2003-FFB
81  2003-FFB 1.06 0.15 0.113 1.33
86  2003-FFB 0.871 <0.044 <0.044 0.959
88  2003-FFB
63*  2003-FFB 1.06 0.132 0.13 1.32
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European Union Reference Laboratory

Halogenated POPs
EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]

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

Rapeseed oil (2003-FFB)
Moisture content - Results

Result Moisture content Moisture content Moisture content
LC Sample %

PBDE HBCDD Mean
1 2003-FFB 11 11 11
5 2003-FFB 0.0 0.0 0.0
7 2003-FFB 0.1 5.9 3.0
9 2003-FFB
10 2003-FFB 2.2 2.2 2.2
17 2003-FFB 0.1 0.1 0.1
18 2003-FFB
28 2003-FFB 0.0 0.0
31 2003-FFB 0.0 0.0
33 2003-FFB 0.0 0.0 0.0
34 2003-FFB 0.2 0.2
37 2003-FFB 0.0 1.0 0.5
38 2003-FFB 0.0 0.0 0.0
40 2003-FFB 12.0 12.0
41 2003-FFB
49 2003-FFB 0.0 100.0 50.0
50 2003-FFB 0.5 0.5 0.5
54 2003-FFB 4.4 4.4
56 2003-FFB 0.3 0.3
57 2003-FFB 0.3 0.3
63 2003-FFB
67 2003-FFB 0.0 0.0 0.0
70 2003-FFB 99.9 99.9
81 2003-FFB 0.2 0.2 0.2
86 2003-FFB 0.0 0 0.0
88 2003-FFB
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
23 March 2021

Annex 9: Participants' z-scores of PBDEs and HBCDDs - Tables
Test sample - Rapeseed oil (2003-FFB)
Z-scores of sum parameters and individual results

Calculation of z-score on basis of assigned value

Z=(X-Xy) /oy,

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

20%: Evaluated individual PBDE congeners and HBCDD diastereomers and sum

* Modified/additional results reported after distribution of preliminary results to all participating laboratories
** Z-scores for information only; calculation based on assigned value for sum of a-, B-, y-HBCDD

EURL-PT-DPB_2003-FF Report Version 1.0 - PBDEs and HBCDDs Annex 9
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
PBDE - Z-scores

Z-score 2,2'4- 2,2'4,4'- 2,2'4,5- 2,2'4,4'5- 2,2'4,4'6- 2,2'4,4'55- 2,2'44'5,6"- 2,2'3,4,4'5'6- 2,2'3,3'4,4'5,5,6,6"- Sum of PBDE Sum of PBDE
LC Sample [0, =20 %] tribromodiphenyl ether tetrabromodiphenyl ether tetrabromodiphenyl ether pentabromodiphenyl ether pentabromodiphenyl! ether hexabromodiphenyl ether hexabromodiphenyl ether heptabromodiphenyl ether decabromodiphenyl ether without BDE-209 including BDE-209
BDE-28 BDE-47 BDE-49 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209 upper bound upper bound
1 2003-FFB 0.0 0.4 0.2 0.1 -0.2 -0.3 0.0 -1.1
5 2003-FFB 0.3 0.4 -0.2 1.0 0.9 0.6 2.9
7 2003-FFB -0.1 0.1 -0.2 0.6 0.6 -0.1 0.0 11
9 2003-FFB 0.0 0.1 0.0 -0.2 -0.3 -0.4 0.0 -0.4
10 2003-FFB 0.3 -0.1 -0.2 0.6 0.0 0.3 0.1
17 2003-FFB -0.6 -0.4 -0.3 -0.3 0.3 -1.1 -3.0
18 2003-FFB 1.2 0.4 15 0.5 0.7 15 0.9
28 2003-FFB 1.1 1.3 11 1.8
31 2003-FFB
33 2003-FFB 0.0 -0.2 -0.3 -0.7 -0.8 0.0 -0.2 -1.3
34 2003-FFB 0.0 0.0 -0.3 -0.3 -0.3 -1.4 -0.2 -0.1
37 2003-FFB -0.4 -0.3 -0.5 -0.8 -0.7 -0.7 -0.5 -1.4
38 2003-FFB 1.3 0.5 0.2 0.4 0.0 -0.3 0.5 0.7
40 2003-FFB -0.4 -0.2 -1.2 -1.6 -0.8 -1.5 -0.6 1.2
41 2003-FFB 0.1 0.2 -0.6 0.5 0.2 0.1 0.1 15
49 2003-FFB 0.3 0.5 -0.3 2.7 1.1 0.3 2.7
50 2003-FFB -0.8 -0.5 -0.5 -0.1 -0.1 -0.2 -0.4 -1.3
54 2003-FFB 0.2 -0.2 1.0 15 1.3 2.0 0.5
56 2003-FFB -0.5 -0.2 -0.5 0.3 -0.2 -0.1 -0.3
57 2003-FFB -0.3 -4.0 19.1 -1.6 3.2 -0.3 -0.2 32
63 2003-FFB 3036.7 3557.9 3065.2 3566.4 4442.9 3648.0 6101.0
67 2003-FFB 13.2 16.0 0.6 25.1 32.2 15.9 1343
70 2003-FFB -0.7 -0.3 -0.3 -0.9 -0.1 -0.2 -0.5 -0.2
81 2003-FFB 4495.0 4186.6 4775.7 4449.9 4929.6 3982.7 4287.2 3347.5
86 2003-FFB 0.1 -0.4 0.1 3.0 3.1 0.1 0.3 -2.0
88 2003-FFB 11.3 3.7 0.8 -0.3 1.2 14 3.3
57*  2003-FFB -0.3 -0.1 0.0 -0.3 0.9 -0.3 -0.2 32
63*  2003-FFB -2.0 -1.4 -1.9 -1.4 -0.6 -1.3 11
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European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
HBCDD - Z-scores

Z-score (+/-)-a-HBCDD (+/-)-B- HBCDD (+/-)-y- HBCDD Sum of a-, B-, y-HBCDD Total HBCDD
LC  sample [0p =20%] |1,2,56,9,10-hexabromo-(1R,2R,55,6R,9R,10S)- 1,2,5,6,9,10-hexabromo-(1R,2S 5R,6R,9R, 10S)- 1,2,5,6,9,10-hexabromo-(1R,2R,5R 6S,9S, 10R) UFSEr e LSndlCCEtietoay
rel-cyclododecane rel-cyclododecane rel-cyclododecane
1 2003-FFB 08
5  2003-FFB 0.3 0.2 -0.4
7 2003-FFB 0.4 0.0 0.2
9 2003-FFB 0.2 19
10 2003-FFB
17 2003-FFB 03 0.2 0.0
18 2003-FFB
28 2003-FFB
31 2003-FFB 0.0 0.0 0.2
33 2003-FFB 0.2 0.0 03
34 2003-FFB
37 2003-FFB 15
38 2003-FFB 0.0 0.0 -0.3
40 2003-FFB 0.5 05
41 2003-FFB 0.0 0.0 0.2
49 2003-FFB 03 05 01
50  2003-FFB -0.4 -0.4 -0.7
54  2003-FFB
56  2003-FFB
57  2003-FFB
63 2003-FFB 5242.5 5541.2 5151.3
67  2003-FFB 0.1 -0.6 -0.4
70 2003-FFB
81  2003-FFB 0.2 13 0.2
86  2003-FFB 0.7 -1.3
88 2003-FFB
63*  2003-FFB 0.2 05 0.2
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]

EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
23 March 2021

Annex 10:  Participants' z-scores of PBDEs and HBCDDs - Charts

Test sample - Rapeseed oil (2003-FFB)

Z-scores of sum parameters and individual results

Calculation of z-score on basis of assigned value
Z=(Xx-Xxy) /0oy,
X! assigned value

participants result

Op. fitness-for-purpose-based standard deviation for proficiency assessment

20%: Evaluated individual PBDE congeners and HBCDD diastereomers and sum
+ 2 z-scores:
+ 3 z-scores: —

EURL-PT-DPB_2003-FF Report Version 1.0 - PBDEs and HBCDDs
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
BDE-47
Assigned value: 0.12 pg/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
BDE-99
Assigned value: 0.17 pg/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
BDE-100
Assigned value: 0.03 pg/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
BDE-153
Assigned value: 0.03 pg/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
BDE-154
Assigned value: 0.02 pg/kg product (12% moisture content)
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
BDE-183
Assigned value: 0.07 pg/kg product (12% moisture content)

20 %)

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
Sum of PBDE without BDE-209
Assigned value: 0.44 ug/kg product (12% moisture content)

20 %)

Z-score (o

EURL-PT-DPB_2003-FF

Laboratory code

Report Version 1.0 - PBDEs and HBCDDs
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
Sum of PBDE including BDE-209
Assigned value: 0.87 pg/kg product (12% moisture content)
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
(+/-)-a-HBCDD
Assigned value: 1.01 pg/kg product (12% moisture content)

20 %)
|

31
38
41
63

Ll

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
(+/-)-B- HBCDD
Assigned value: 0.12 pg/kg product (12% moisture content)

20 %)

o
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49
81
63

Z-score (o

Laboratory code
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for Halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
Sum of a-, -, y-HBCDD ub
Assigned value: 1.28 pg/kg product (12% moisture content)

20 %)
I
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Laboratory code

EURL-PT-DPB_2003-FF Report Version 1.0 - PBDEs and HBCDDs Annex 10





		EURL-PT_2003-FF PBDE,HBCDD - Annex 10

		2003-FFB-BFR - Z-score PBDE - final report

		2003-FFB-BFR - Z-score HBCDD - final report







EURL-PT-DPB_2003-FF PBDE,HBCDD - Annex10.pdf


European Union Reference Laboratory

Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food
23 March 2021

Annex 11:  Participants' methods for PBDEs and HBCDDs

Test sample - Rapeseed oil (2003-FFB)
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]

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

Rapeseed oil (2003-FFB)
Physico-chemical Methods PBDEs - Internal standards

Weighed sample

Use of isotope-labelled internal standards for ...

Other internal standards

LC Sample [a] PBDE congeners (yes/no) for PBDEs
1 2003-FFB 5 yes

5 2003-FFB yes

7 2003-FFB 4.0 yes

9 2003-FFB 1.0 yes

10 2003-FFB 10 yes

17 2003-FFB 1.1 yes

18 2003-FFB 0.4 Yes

28 2003-FFB 1.0 yes yes fluorinated PBDE
31 2003-FFB

33 2003-FFB 5.0 yes

34 2003-FFB 8.1 yes

37 2003-FFB 2.56 yes

38 2003-FFB 11.4 YES

40 2003-FFB 1.0 yes

41  2003-FFB 4.5 yes

49 2003-FFB 1.03 yes 13C12: BDE-28, 47, 77, 99, 100, 139, 153, 154, 183 13C12: BDE-197, 205, 206, 207, 209
50 2003-FFB 25 yes

54 2003-FFB 2 YES

56 2003-FFB 6 yes injection (recovery) standards: 13C12-PCB 52, 13C12-PCB 138

57 2003-FFB 1 yes

63 2003-FFB 0.8 BDE28, BDE47, BDE99, BDE100, BDE153, BDE154, BDE183, BDE209 (yes), BDE49 (no) |SYRINGE STANDARD: BDE77-13C12, BDE138-13C12

67 2003-FFB 15.0009 yes

70 2003-FFB 2.0 yes

81 2003-FFB 2 yes

86 2003-FFB 3 Yes

88 2003-FFB 0.86 yes (except for BDE-49 and BDE-209)

EURL-PT-DPB_2003-FF
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EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)

Physico-chemical Methods PBDEs - Pre-treatment and extraction

Pre-treatment and extraction

LC Sample Sample preparation/pre-treatment Extraction technique Extraction solvent Extraction time [h] Extraction temperature [°C] Extraction pressure [MPa]
1 2003-FFB homogenisation column chromatography n-hexane 30 min laboratory temperature
5 2003-FFB solve in hexane hexane
7 2003-FFB dilution in hexane
9 2003-FFB Extraction with 10 ml hexane (2x). Evaporated to dryness. 60 minutes Room temperature
10 2003-FFB saponification liquid-liquid hexane 3 times 3 minutes room temperature normal pressure
17 2003-FFB drying
18 2003-FFB
28 2003-FFB no no no no no
31 2003-FFB
33 2003-FFB hexane room temp ambient air
34 2003-FFB Acid treatment
37 2003-FFB drying using anhydrous sodium sulfate no
38 2003-FFB drying and dilution
40 2003-FFB none none
41 2003-FFB ULTRA TURRAXING WITH HEXANE SILICA GEL /SOLVENT EXTRACT- MANUAL 40:60 DCM:HEXANE 2-4HRS AMBIENT GRAVITY
49 2003-FFB non
50 2003-FFB
54 2003-FFB
56 2003-FFB
57 2003-FFB
63 2003-FFB
67 2003-FFB melting dissolution hexane 0.1 50
70 2003-FFB
81 2003-FFB -
86 2003-FFB Drying in 105 degrees celsius Soxhlet (SoxtecTM) Hexane/DCM (1/1) 1 h 30 min 130 *
88 2003-FFB
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]

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

Rapeseed oil (2003-FFB)
Physico-chemical Methods PBDEs - Clean-up

Clean-up
LC Sample Gelchromatography Silica/sulfuric acid column Florisil column Alumina column Carbon column Others Final volume [pl]: PBDE
1 2003-FFB no yes no yes yes column chromatography, PowerPrep FMS (clean-up and fractionation) 20
5 2003-FFB no yes no yes no no 50
7 2003-FFB no yes no yes yes AGNO3 (MIURA) 50
9 2003-FFB no yes no no no 250 pl
10 2003-FFB yes yes no no yes 30
17 2003-FFB No Yes No Yes Yes 70
18 2003-FFB No Yes No Yes No 50
28 2003-FFB no yes no yes no no 50
31 2003-FFB
33 2003-FFB no yes no yes yes 500
34 2003-FFB no yes yes yes no 50
37 2003-FFB no yes yes yes no no 50
38 2003-FFB NO YES YES YES YES 100
40 2003-FFB no yes no yes yes Silica/AgNO3 100
41 2003-FFB YES YES NO YES YES 25
49 2003-FFB no yes no yes no no 100
50 2003-FFB no yes no yes no acid hydrolysis with sulphuric acid 100
54 2003-FFB NO YES NO YES NO NO 20
56 2003-FFB no yes no yes yes basic silica, silver nitrate silica 20
57 2003-FFB yes yes 40
63 2003-FFB yes no no no no Extrelut NT-3 column, acidic for H2SO4 tandem Si 1g/6 mL column 250
67 2003-FFB no yes no yes no 25
70 2003-FFB no yes no yes yes yno 100
81 2003-FFB yes yes yes no no 100
86 2003-FFB Yes Yes Yes Yes Yes No 50
88 2003-FFB no yes Yes no no 40
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
Physico-chemical Methods PBDEs - Chromatographic separation and detection method

Chromatographic separation and detection method

LC Sample GC injection Injected volume [pl] Chromatographic separation: Stationary phase Detector
1 2003-FFB splitless 2 DB-5ht HRMS

5 2003-FFB splitless 1 10 m SP MS/MS
7 2003-FFB Splitless 2 DB-5MS (15 m x 0,2 5mm x 0,1 pm) + 2 m retention cap (uncoated) MS/MS
9 2003-FFB PTV 10 GC-HRMS
10 2003-FFB splitless 2 DB 5 MS UI MS/MS
17 2003-FFB Splitless 2 HT8PCB HRMS
18 2003-FFB Splitless 1 DB-5 MS HRMS
28 2003-FFB MMI 8 DB-5HT 20m,0.25mm,0.1pm NCI/MS/MS
31 2003-FFB

33 2003-FFB splitless/vent 5 DB5-MS/ZB-5MS Plus MSMS
34 2003-FFB splitless 2.0 DB-5HT HRMS
37 2003-FFB PTV splitless 1 60 m DB-5ms and 15 m RTX HRMS
38 2003-FFB PTV 1 100% dimethylpolysiloxane HRMS
40 2003-FFB PTV 1 ZB - Semi Volatiles, 20m, 0.18 mm, 0.18um MS/MS
41 2003-FFB PTV 10 Rtx-5MS GC-HRMS
49 2003-FFB splitless 2 RTX-1614 MS/MS
50 2003-FFB splitless 1 Rtx-1614 15m x 0.25mm x 0.1um HRMS
54 2003-FFB SPLITLESS 2 DB5MS HRMS
56 2003-FFB pulsed splitless 1 DB-5MS (60m x 0,25mm x 0,10 pm) HRMS
57 2003-FFB Splitless 2 DB5MS - Agilent, 30m, 0.25um, 0.25mm MS/MS
63 2003-FFB PTV injection 10 pL RTX-1614 (15m x 250pum x 0.25um) RESTEK GC-MS/MS
67 2003-FFB splitless 1 Rtx-1614 HRMS
70 2003-FFB splitless 2 DB 5 HRMS
81 2003-FFB PTV ) Rtx-1614 HRMS
86 2003-FFB SSL 1 Rtx-1614 (30 m x 0.25 mm x 0.1 um) HRMS
88 2003-FFB splitless 1 DB-5MS (15 meters, 0,25 id. 0,25 um film) HRMS
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)

Physico-chemical Methods HBCDDs - Internal standards

Weighed sample Use of isotope-labelled internal standards for ... Other internal standards
LC Sample GC injection HBCDD diastereomers (yes/no) for HBCDDs
1 2003-FFB 5 yes
5 2003-FFB yes
7 2003-FFB 1-1,5 yes no
9 2003-FFB 2.148 yes
10 2003-FFB 1 yes
17 2003-FFB 1.1 YES
18 2003-FFB
28 2003-FFB
31 2003-FFB 2 yes
33 2003-FFB 5 yes
34 2003-FFB
37 2003-FFB 3.00 yes 2ng+2ng+2ng of 13C (a+B+y) quantification standards 100pg of 13C 2.4.6.8-TBDF for recovery measurement
38 2003-FFB 11.4 YES
40 2003-FFB 2.0 yes internal standard: 13C12 labelled for each diastereomer injection standard: D18 labelled for each diastereomer
41  2003-FFB 2.0 yes
49 2003-FFB 1.08 yes, all three no
50 2003-FFB 25 yes
54 2003-FFB
56 2003-FFB
57 2003-FFB
63 2003-FFB 0.8 yes, alfa- and gamma-HBCDs beta-HBCD is used as syringe standard
67 2003-FFB 15.0009 yes
70 2003-FFB
81 2003-FFB 2.01 yes
86 2003-FFB 3 Yes
88 2003-FFB
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
Physico-chemical Methods HBCDDs - Pre-treatment and extraction

Pre-treatment and extraction

LC Sample Sample preparation/pre-treatment Extraction technique Extraction solvent Extraction time [h] Extraction temperature [°C] Extraction pressure [MPa]
1 2003-FFB homogenisation column chromatography n-hexane:DCM (1:1) 30 min laboratory temperature
5 2003-FFB non Quechers Acetonitrile 0,25 ambient ambient
7 2003-FFB mixing with dried Natriumsulfat
9 2003-FFB no ASE Hexane 3x0.25 100 10.342
10 2003-FFB LLE acetonitrile/hexane (7/4) shaking 2 min, 30 min ultrasonic bath room temperature normal pressure
17 2003-FFB drying
18 2003-FFB
28 2003-FFB
31 2003-FFB hexane:dichlorométhane 50/50 0.33 ambiente ambiente
33 2003-FFB Hexane room temperature ambient air
34 2003-FFB
37 2003-FFB sample dissolved in hexane, filtered through anhydrous sodium sulphate
38 2003-FFB drying and dilution
40 2003-FFB none Adapted method for HBCDD according to EN 151662 (QUEChERS - Citrate buffered) |Acetonitrile/Water 1:1
41 2003-FFB none acidified silica homogenisation 40/60 DCM/hexane 0.2 ambient n/a
49 2003-FFB non Quechers Acetonintrile, water 1:1 0,25 ambiente ambiente
50 2003-FFB
54 2003-FFB
56 2003-FFB
57 2003-FFB
63 2003-FFB
67 2003-FFB melting dissolution hexane 0.1 50
70 2003-FFB
81 2003-FFB
86 2003-FFB Drying in 105 degrees celsius Soxhlet (SoxtecTM) Hexane/DCM (1/1) 1 h 30 min 130 *
88 2003-FFB
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)

Physico-chemical Methods HBCDDs - Clean-up

Clean-up

LC Sample Gelchromatography Silica/sulfuric acid column Florisil column Alumina column Carbon column Others Final volume [pl]: HBCDD
1 2003-FFB no yes no no no column chromatography 20
5 2003-FFB no yes no no no no 1000
7 2003-FFB no yes no no no no 400
9 2003-FFB no yes no no no 500 pl
10 2003-FFB no no no no no QUEChERS EMR-Ilipid 200
17 2003-FFB YES YES NO NO NO liquid liquid extraction 50
18 2003-FFB

28 2003-FFB

31 2003-FFB no yes no no no 200
33 2003-FFB no yes no no no 500 pl
34 2003-FFB

37 2003-FFB no yes no no no NaOH 20
38 2003-FFB NO YES NO NO NO 100
40 2003-FFB no no no no no dispersive SPE (PSA, MgS04, C18), freeze out (for removing fat) 1000
41  2003-FFB no no no no no clean-up combined in extraction 150
49 2003-FFB no yes no no no no 1000
50 2003-FFB no yes no no no acid hydrolysis with sulphuric acid 200
54 2003-FFB

56 2003-FFB

57 2003-FFB

63 2003-FFB yes no no no no Extrelut NT-3 column, acidic for H2SO4 tandem Si 1g/6 mL column 250
67 2003-FFB no yes no yes no 1000
70 2003-FFB

81 2003-FFB no yes yes no no no 100
86 2003-FFB No Yes Yes No No No 100
88 2003-FFB
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Halogenated POPs

EURL Proficiency Test on the Determination of PCDD/Fs, PCBs and BFRs in Feed fat 2020 [EURL-PT-DPB-2003-FF]
EURL for halogenated Persistent Organic Pollutants (POPs) in Feed and Food

Rapeseed oil (2003-FFB)
Physico-chemical Methods HBCDDs - Chromatographic separation and detection method

Chromatographic separation and detection method

LC Sample Injection Injected volume [pl] Chromatographic separation: Stationary phase Detector
1 2003-FFB splitless 2 DB-5ht HRMS

5 2003-FFB LC-MS/MS
7 2003-FFB LC 15 C18 (used column: Zorbax Eclipse Plus C18, 2.1x50mm, 1,8 pm) MS/MS
9 2003-FFB 10 C18 (Waters symmetry), 150 mm x 2.1 mm, 3.5 pm MS/MS
10 2003-FFB LC 70 PFP MS/MS
17 2003-FFB 15 Hypersil Gold MS/MS
18 2003-FFB

28 2003-FFB

31 2003-FFB UPLC 5 Eclipse plus C18, 2.1 x 10 mm MS/MS
33 2003-FFB ESI negative 5l C18 column MS/MS
34 2003-FFB

37 2003-FFB PTV solvent split 5 DB-5MS (30m x 0.25 mm x 0.1 pm) HRMS
38 2003-FFB HPLC 10 C18 MS/MS
40 2003-FFB 5 Agilent Eclipse XDB-C18 5um 4,6x150mm LC-MS/MS
41  2003-FFB Liquid 5 LC-MS/MS
49 2003-FFB standard 10 reversed phase UHPLC MS/MS
50 2003-FFB 10 BEH C18 (100 mm x 2.1 ym; 1.7 ym) HRMS
54 2003-FFB

56 2003-FFB

57 2003-FFB

63 2003-FFB 20 pL KINETEX 2.6um XB-C18 100A (100 x 2.1 mm) (PHENOMENEX) LC-MS/MS
67 2003-FFB LC 20 Acquity BEH C18 150 mm LC/MS/MS
70 2003-FFB

81 2003-FFB HPLC 2 C18 (Column: Zorbax Eclipse Plus C18, 2.1x50mm, 1,8 um) MS/MS
86 2003-FFB HPLC 5 C18 Orbitrap-HRMS
88 2003-FFB
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