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Summary

Due to new legislation setting maximum limits for non dioxin-like polychlorinated biphenyls (ndI-PCBs), the
European Commission Mandate M/523 called for modification of current EN standards for determination of
PCBs and organochlorine pesticides (OCPs). This concerns the standards EN-15741:2009 (GC-MS) and

EN 15742:2009 (GC-ECD). WFSR (at that time RIKILT) Wageningen University & Research was requested by
the European Committee for Standardization (CEN) to adapt current standards.

The modifications concern (a) reduction of the limit of quantification (LOQ) for each individual ndI-PCB
congener from 5 ng/g to 0.5 ng/g and (b) extending the scope of the methods with the OCPs
photoheptachlor, cis/trans nonachlor and keto-endrin. The modifications of EN 15742:2009 (GC-ECD)
concern the inclusion of above mentioned additional OCPs. In addition, the determination of the ndI-PCBs is
removed from this standard as GC-ECD is not capable of reaching the lowered LOQs for the ndl-PCBs.
Therefore, the modified EN 15742:2009 (GC-ECD) limits to the determination of OCPs only. The
modifications of EN 15741:2009 (GC-MS(/MS)) concern the inclusion of above mentioned additional OCPs, as
well as the lowered LOQs for the ndI-PCBs.

The revised standard for GC-ECD (EN15741) could not be evaluated due to insufficient number of
participating laboratories (n=3). The extension of the standard with keto-endrin, photo-heptachlor and
cis/trans-nonachlor is therefore not possible. Nevertheless the current standard remains intact for the OCPs
that were included in the original standard.

The standard for GC-MS(/MS) (EN15742) was successfully revised. The method is suitable for analysis of
nearly all ndl-PCBs in all tested matrices. The method is also suitable for the majority of OCPs in the included
feed matrices. The suitability of the standard could not be evaluated for the newly added organochlorine
pesticides (endrin ketone, cis- and trans-nonachlor and photo heptachlor), mainly because only 5 out of

10 laboratories had sent in results and also because some laboratories were non-compliant.

WFSR Report 2020.001 | 5



6 | WFSR Report 2020.001



1 Introduction

Due to new legislation setting maximum limits for non dioxin-like polychlorinated biphenyls (ndl-PCBs),
current EN standards for determination of PCBs and organochlorine pesticides (OCPs) are modified. It
concerns the standards EN-15741:2009 (GC-MS) [CEN, 2009a] and EN 15742:2009 (GC-ECD) [CEN, 2009b).
RIKILT Wageningen University and Research was requested by the European Committee for Standardization
(CEN) to modify the standards. The modifications concern (a) reduction of the limit of quantification (LOQ)
for each individual ndI-PCB congener from 5 ng/g to 0.5 ng/g and (b) extending the scope of the methods
with the OCPs photoheptachlor, cis/trans nonachlor and keto-endrin. The modifications of EN 15742:2009
(GC-ECD) concern the inclusion of above mentioned additional OCPs. In addition, the determination of the
ndI-PCBs is removed from this standard as GC-ECD is not capable of reaching the lowered LOQs for the ndl-
PCBs. Therefore, the modified EN 15742:2009 (GC-ECD) limits to the determination of OCPs only. The
modifications of EN 15741:2009 (GC-MS(/MS)) concern the inclusion of above mentioned additional OCPs, as
well as the lowered LOQs for the ndI-PCBs. The latter is achieved by either (i) a 10-fold higher sample intake
combined with GC-MS (ii) the use of GC - triple quadrupole mass spectrometry (MS/MS). For the modified
standards a collaborative trial was organised between March and May 2016 for the validation of the
standards. The modified EN 15742:2009 (GC-ECD) was validated in a collaborative trial, focussing only on
photoheptachlor, cis/trans nonachlor and keto-endrin, whereas for EN 15741:2009 (GC-MS(/MS)) all OCPs
and ndl-PCBs were included in the validation. We here report on the results of these collaborative trials.
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2 Design of the study

2.1 Sample preparation

Twelve samples (Table 1) were prepared including compound feeds and feed materials. The compound feeds
were prepared by Research Diet Service (Wijk bij Duurstede, The Netherlands). To that end, blank vegetable
oils were prepared with relevant levels of the target analytes (except for sample A and B which is the blank
feed sample). These oils were mixed together with other ingredients following the corresponding chicken and
pig feed formulations. The ingredients were mixed thoroughly and the feeds were packed in individual
containers. The fish oil was spiked with the target analytes at the desired levels. The fish meal was ordered
from MTC, Hengelo, The Netherlands. The fish meal was spiked with additional analytes in oil and mixed
thoroughly into the feed material. Concerning the analytes of interest, all were acquired from commercial
suppliers, except for photo-heptachlor. Due to limited stocks available commercially, it was decided to
prepare photo-heptachlor from heptachlor by UV radiation at wavelengths >290 nm for a prolonged period,
according to Huhnerfuss et al., 2005).

The homogeneous materials were distributed to the participating laboratories as specified in §3.4. Also, one
vial containing 13C mass labelled analogues of PCB-28, 52, 101, 138, 153 and 180 was prepared for each
participant of the GC-MS(/MS) collaborative trial. These mass labelled analogues were provided by
Cambridge Isotope Laboratories (www.isotope.com), free of charge.

The aimed levels of the materials are presented in Annex 1.

Table 1 Samples of the method validation study.

Material Code
Chicken feed A and B
Chicken feed Cand D
Pig feed Eand F
Vegetable oil G and H
Fish oil Iand ]
Fish meal Kand L

2.2 Sample identification

After homogenization, the feed materials were divided into sub-portions of 50 g, the oil samples into portions
of 10 ml sub. The samples for the participants were randomly coded by a web application (Annex 2). Per
material 10 randomly taken samples were used for homogeneity testing.

2.3 Homogeneity

The homogeneity of materials C, D, E, F, K and L was tested according to The International Harmonized
Protocol for Proficiency Testing of Analytical Laboratories and ISO 13528, taking into account the insights
discussed by Thompson (2000) regarding the Horwitz equation. Ten containers of each material were
analysed in duplicate for PCB 138. The results are presented in Annex 3. The homogeneity of the other
analytes was not tested, because the homogeneity test of PCB 138 test of the other analytes was adequate
to prove the sufficient homogeneity of the materials. Materials A and B were not tested for homogeneity
since this was the blank sample. Also, the oil-materials G, H, I and J were not tested for homogeneity since
we assume, and experience shows, that these materials are easily homogenized by stirring/shaking for a
prolonged time.
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2.4 Sample distribution and participating laboratories

Each of the participating laboratories received a randomly assigned laboratory code, generated by a
webapplication, designed for proficiency tests. The sample sets with the corresponding number, consisting of
twelve coded samples (Annex 2) were sent to the participating laboratories on March 21 2016. The sample
sets were packed in a polypropylene box at room temperature and were dispatched to the participants
immediately by courier. The samples were accompanied by a letter (Annex 4 and 5) describing the requested
analyses and an acknowledgement of receipt form. By e-mail the laboratories received instructions on how to
use the web application for reporting results.

The laboratories were asked to store the samples in the refrigerator until analysis. A single analysis of each
sample was requested using the prescribed method “Animal feeding stuffs — Determination of OC-pesticides
and PCB’s by GC/MS” (Annex 6) and “Animal feeding stuffs — Determination of OC-pesticides and PCB’s by
GC/ECD" (Annex 7). The deadline for submitting the results was May 16 2016, allowing 8 weeks for the
analysis.

Participating laboratories

Seven laboratories registered for participation in the GC-ECD part of the method validation study. Four of
them are situated in Europe, one in Africa, one in Asia and one in South-America. Since only three
laboratories submitted results, these results were not statistically evaluated. The results section therefor
limits to the GC-MS(/MS) results. Fifteen laboratories registered for participation in the GC-MS(/MS) part.
Twelve of them are situated in Europe, two in Africa and one in Asia. Four of these labs registered for both
GC-MS and GC-MS/MS analysis, so in principle 19 datasets could be obtained. However, not all laboratories
submitted their results and ultimately, ten datasets were obtained.

2.5 Statistical evaluation

The main objective of this collaborative study is the validation of the new candidate CEN methods for the
determination of OC-pesticides and PCB’s in animal feeding stuffs.

Statistical evaluation of the results was carried out according to the Collaborative Study Guidelines of AOAC
International for blind (unpaired) replicates and ISO 5725. According to ISO 5725, the results were assessed
in the following manner: (i) visual inspection of the data for identification of irregular data (and removal of
such data); (ii) identification of consistent irregular data of Mandel h and k plots and (iii) identification of
outliers using numerical statistical tests. Irregular or outlying data were discarded, if applicable. After
evaluation of the data, the HorRat (Horwitz ratio) is calculated. Horrat is described for evaluation of
collaborative studies. The HorRat is the ratio of the reproducibility relative standard deviation, expressed as a
percentage (RSDr %) to the predicted reproducibility relative standard deviation, expressed as a percentage
(PRSDg %, ):

PRSDg (%)
Where: PRSDg (%) = 2C0-1505

C = estimated mean concentration expressed as a decimal fraction
(107 for this test)

HorRat =

However, this equation is not applicable to the lower concentration range (<120 pg/kg) [Thompson, 2000].
Therefore a PRSDg (%) of 22% is used in this study (corresponding to the value when 120 ug/kg is entered
in the Horwitz equation).
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In the statistical evaluation of the results, the recommendations as described in the draft document CEN/TR
17421 (version available during evaluation of the results of the collaborative study, end of 2017) regarding
the organization and evaluation of collaborative studies for multi-analyte methods of analysis [CEN, 2019]
were taken into account. According to this draft version of CEN/TR 17421 the respective working group of
CEN/TC 327 (WG 1, Organic Contaminants) must decide case by case whether the available data are
acceptable in terms of HorRat values higher than 2 and number of accepted results. WG 1 decided in its
meeting of 4 December 2017 that, if a minimum of 5 laboratories remains after exclusion of non-compliant
laboratories and outliers, the method is fully validated for that specific analyte/matrix combination and that
HorRat values up to 2,5 are deemed acceptable
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3 Results and discussion

The results section limits to only the GC-MS(/MS) results (EN15741). Concerning the GC-ECD method
(EN15742), the revised standard for GC-ECD could not be evaluated due to insufficient number of
participating laboratories (n=3).

3.1 PCBs

Excellent results were obtained for the PCBs. In total 9 datasets were submitted (2 for GC-MS and 7 for GC-
MS/MS). No data was excluded by visual inspection of the data, nor on the basis of statistical outlier tests.
The results show excellent Horrat values of <2.0 in 29 out of 30 cases (5 matrices x 6 PCBs). Only in 1 case,
Horrat was 3.0 (vegetable oil, PCB-180). This is a good achievement, also given the wide span of analyte
concentrations in the samples spanning nearly 2 orders of magnitude. This clearly demonstrates the added
value of the use of 13C mass labelled internal standards which was obligatory to use for each individual
congener.

PCB-28 - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Vegetable oil Fish oil Fish oil
Analyte PCB 28 PCB 28 PCB 28 PCB 28 PCB 28
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 9 9 9 9 9
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 0 0 0 0
Number of outlying laboratories 0 0 0 0 0
Number of accepted results 18 18 18 17 18
Mean value, x, pg/kg 0,8 0,9 1,4 20,4 8,3
Repeatability standard deviation sr, ug/kg 0,1 0,1 0,3 3,5 0,7
Repeatability relative standard deviation, RSDr, % 11,2 12,8 20,4 17,4 7,9
Repeatability limit r [r = 2,8 X sr ], yg/kg 0,3 0,3 0,8 9,9 1,8
Reproducibility standard deviation sR, pg/kg 0,3 0,2 0,5 7,5 3,2
Reproducibility relative standard deviation, RSDR, % 35,0 26,1 38,4 38,6 38,2
Reproducibility limit R [R = 2,8 x sR], ug/kg 0,8 0,6 1,5 21,0 8,9
HorRat value 1,6 1,2 1,7 1,7 1,7

PCB-52 - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Vegetable oil Fish oil Fish meal
Analyte PCB 52 PCB 52 PCB 52 PCB 52 PCB 52
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 9 9 9 9 9
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 0 0 0 0
Number of outlying laboratories 0 0 0 0 0
Number of accepted results 18 18 18 18 18
Mean value, x, ug/kg 0,8 0,8 1,3 19,5 7,2
Repeatability standard deviation sr, ug/kg 0,0 0,1 0,3 3,3 0,7
Repeatability relative standard deviation, RSDr, % 6,4 15,6 23,5 16,7 9,3
Repeatability limit r [r = 2,8 x sr ], pg/kg 0,1 0,3 0,9 9,1 1,9
Reproducibility standard deviation sR, pg/kg 0,3 0,2 0,5 8,6 2,6
Reproducibility relative standard deviation, RSDR, % 34,3 33,1 38,7 44,4 36,3
Reproducibility limit R [R = 2,8 x sR], pg/kg 0,7 0,7 1,4 24,2 7,3
HorRat value 1,6 1,5 1,8 2,0 1,6
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PCB-101 - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Vegetable oil Fish oil Fish meal
Analyte PCB 101 PCB 101 PCB 101 PCB 101 PCB 101
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 9 9 9 9 9
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 0 0 0 0
Number of outlying laboratories 0 0 0 0 0
Number of accepted results 18 18 18 18 18
Mean value, x, ug/kg 0,7 0,7 1,2 18,2 6,6
Repeatability standard deviation sr, pg/kg 0,1 0,1 0,3 2,8 0,6
Repeatability relative standard deviation, RSDr, % 10,3 13,1 25,4 15,6 8,9
Repeatability limit r [r = 2,8 x sr ], yg/kg 0,2 0,2 0,9 7,9 1,6
Reproducibility standard deviation sR, pg/kg 0,2 0,2 0,5 6,0 2,0
Reproducibility relative standard deviation, RSDR, % 32,7 32,9 39,5 33,0 30,1
Reproducibility limit R [R = 2,8 x sR], ug/kg 0,6 0,6 1,3 16,8 5,6
HorRat value 1,5 1,5 1,8 1,5 1,4
PCB-138 - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Vegetable oil Fish oil Fish meal
Analyte PCB 138 PCB 138 PCB 138 PCB 138 PCB 138
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 9 9 9 9 9
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 0 0 0 0
Number of outlying laboratories 0 0 0 0 0
Number of accepted results 18 18 18 18 18
Mean value, x, pg/kg 1,4 1,5 2,1 37,1 14,4
Repeatability standard deviation sr, pg/kg 0,0 0,2 0,4 6,0 1,6
Repeatability relative standard deviation, RSDr, % 2,4 15,6 18,2 16,2 11,1
Repeatability limit r [r = 2,8 x sr ], ug/kg 0,1 0,6 1,1 16,8 4,5
Reproducibility standard deviation sR, pg/kg 0,4 0,6 0,7 13,0 4,3
Reproducibility relative standard deviation, RSDR, % 32,7 37,6 33,3 34,9 29,5
Reproducibility limit R [R = 2,8 x sR], pug/kg 1,3 1,6 1,9 36,3 11,9
HorRat value 1,5 1,7 1,5 1,6 1,3
PCB-153 - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Vegetable oil Fish oil Fish meal
Analyte PCB 153 PCB 153 PCB 153 PCB 153 PCB 153
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 9 8 9 9 9
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 0 0 0 0
Number of outlying laboratories 0 0 0 0 0
Number of accepted results 18 16 18 18 18
Mean value, x, pg/kg 1,4 1,5 2,1 38,9 14,3
Repeatability standard deviation sr, pg/kg 0,1 0,2 0,3 6,3 1,4
Repeatability relative standard deviation, RSDr, % 8,9 14,2 13,4 16,3 9,9
Repeatability limit r [r = 2,8 x sr ], ug/kg 0,3 0,6 0,8 17,7 4,0
Reproducibility standard deviation sR, pg/kg 0,5 0,6 0,6 15,0 4,3
Reproducibility relative standard deviation, RSDR, % 36,4 38,5 28,0 38,5 30,1
Reproducibility limit R [R = 2,8 x sR], ug/kg 1,4 1,6 1,6 42,0 12,1
HorRat value 1,6 1,7 1,3 1,7 1,4
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PCB-180 - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Vegetable oil Fish oil Fish meal
Analyte PCB 180 PCB 180 PCB 180 PCB 180 PCB 180
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 9 9 9 8 9
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 0 0 0 0
Number of outlying laboratories 0 0 0 0 0
Number of accepted results 18 18 18 16 18
Mean value, x, ug/kg 0,7 1,5 1,5 17,6 6,6
Repeatability standard deviation sr, pg/kg 0,0 0,2 0,5 2,9 0,8
Repeatability relative standard deviation, RSDr, % 7,5 13,3 32,8 16,7 11,7
Repeatability limit r [r = 2,8 x sr ], yg/kg 0,1 0,6 1,3 8,2 2,2
Reproducibility standard deviation sR, pg/kg 0,2 0,5 1,0 4,1 1,9
Reproducibility relative standard deviation, RSDR, % 28,5 35,8 66,2 23,4 28,3
Reproducibility limit R [R = 2,8 x sR], pug/kg 0,5 1,5 2,7 11,5 5,2
HorRat value 1,3 1,6 3,0 1,1 1,3

3.2 OCPs

Visual inspection of the data of the OCPs showed a different picture. As the samples were spiked during the
sample preparation phase (Paragraph 2.1), we can compare the submitted results with the spiking levels
(Annex 1), particularly for the feed and vegetable oil materials where the samples were spiked on blank
material. For fish oil and meal, we need to take into account that residues of contaminants may already have
been present in the material prior to spiking. When comparing the laboratory results with the spiked levels,
we investigated if laboratory results lie within a 30-300% range of the spiked values (an upper limit of 400%
was used for fish matrices as they may have contained background levels of the analytes). We have
assessed all matrix-analyte combinations, submitted by all laboratories, and summarised these per dataset
(e.g. PT 703) in Table 2. If a value is <30% of the spiked value, severe losses have occurred during analysis,
whereas extremely high levels (>300% resp. 400%) should be questioned as well for the reason that the
analytes cannot be generated during the analysis. Overestimating results may indicate calculation errors or
losses of the internal standards, resulting in overestimations of the results or poor quality of calibrants. The
laboratories were contacted to ask if irregularities occurred during their analysis, but they reported back that
no irregularities occurred. It was decided to discard these extreme values from the dataset.

The results in Table 2 show that for PT703, 704, 749 and 750 over 95% and for PT748 over 90% of their
submitted OCPs results lie in the indicated ranges, showing that very limited severe under- or overestimation
occurred. PT706, 742 and 744 suffered from severe overestimation (36-39% of the matrix-analyte
combinations). PT705 and 755 suffered primarily from severe underestimation (25 and 27% resp.) but also
reported a number of results that were severely overestimated (7 and 14% resp.). Looking closer at the data
(Annex 10), it is clear that overestimation occurred for aldrin (PT705, 706, 742 and 744), and to a lesser
degree deviations occurred for the other drin compounds as well. The laboratories have not provided reasons
for these deviating results. As a result of this, for aldrin a bimodal dataset is obtained, but after discarding
the extreme data, the bimodality is resolved and the retained datasets are close to the spiked levels. For
oxychlordane only 1-2 laboratories provided results close to the spiked level for all matrices, therefore
insufficient data remains for statistical analysis and oxychlordane cannot be included in the standard. Two
datasets (PT705 and PT755), both for GC-MS and GC-MS/MS, were deviating to a large degree, being often
much higher than the other laboratories (see Annex 10) and much higher than the spiked levels (see

Annex 1). These datasets originate from the same laboratory, that submitted two datasets on two different
methods (GC-MS and GC-MS/MS). They reported up to 15-fold overestimation of the spiked levels (e.g.
oxychlordane in vegetable oil). In addition, lab PT705 suffered from consistently outlying Mandel k values,
with 44 of the 77 submitted results being above the 5% chance level (Annex 8), indicating a very poor
repeatability. This can also be seen from the submitted results (Annex 10), e.g. for heptachlor, p,p’-DDE,
o,p’-DDT, most of the chlordane’s and dieldrin and endrin observations. The laboratory was asked for
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clarifications, but they indicated that they found no ground to doubt their results. In additional cases, Mandel
k plots indicate poor precision for e.g. o,p’-DDT for PT703, 742 and 749 and HCB for PT703.

Table 2 Proportion of the reported data that lies within a specified range of the contaminant levels that
were spiked to the samples, for all matrix-analyte combinations summarised.

Matrix > Chicken feed, pig feed, vegetable oil Fish oil, fish meal

Dataset within ranges <30% of spiked >300% of spiked <30% of spiked >400% of spiked

value value value value
PT703 96% 0% 0% 0% 4%
PT704 96% 3% 0% 0% 1%
PT705 68% 15% 4% 10% 3%
PT706 64% 0% 16% 0% 20%
PT742 60% 1% 19% 0% 20%
PT744 62% 2% 14% 0% 23%
PT748 92% 5% 1% 1% 2%
PT749 96% 0% 3% 0% 1%
PT750 98% 0% 0% 0% 2%
PT755 59% 19% 8% 8% 6%

The drin analytes (excl. endrin keton), the standard proved to be suitable for all 15 matrix-analyte
combinations with Horrat values <2.5 (based on generally 10-16 accepted results). For endrin keton, a newly
added analyte in this revised standard, too limited data was submitted, and only for feeds and vegetable oil a
Horrat could be calculated which were all >2.5. Therefore, it is not possible to evaluate if the standard is
suitable for this analyte. The grand mean values in particularly the feeds and vegetable oils are close to the
theoretical (spiked) values. For the fish meal and fish oil some overestimation occurs compared to the spiked
levels (Annex 1), most likely due to the presence of these contaminants in the material prior to spiking.

Concerning cis- and trans-chlordane, several Horrat values were <2.5, mostly based on 12-16 accepted
results, except for the feeds and fish oil (cis-chlordane). The quantification of oxychlordane in chicken feed
resulted in data that heavily overestimated the spiked value (Annex 1) and were rejected for that reason.
Only 4 results remained, which is insufficient for validation. For chicken feed no Horrat value could be
calculated. The grand mean values in particularly the chicken feed and oils were close to the theoretical
(spiked) values (Annex 1).

The collaborative trial results show that 16 out of 20 analyte-matrix combinations for the DDTSs resulted in
acceptable HorRat values <2.5. The quantification of p,p’-DDT in pig feed resulted in a HorRat-value of 2.8
and 4.4 for the vegetable oil. Nevertheless, the mean values agreed reasonably well with the spiked levels.
For o,p’-DDT and p,p’-DDE, all Horrat values met the criterium. The quantification of p,p’-TDE in the pig feed
and fish meal resulted in HorRat-values >2.5. DDTs are susceptible to degradation in the analysis,
particularly in GC-liners (van Leeuwen and de Boer, 2008). On the other hand, the grand mean values in
particularly the feeds and vegetable oils are close to or above the theoretical (spiked) values, which makes it
difficult to pinpoint the exact reason for the elevated HorRat values. For the fish meal and fish oil some
overestimation occurs compared to the spiked levels (Annex 1), most likely due to the presence of these
contaminants in the material prior to spiking.

The standard shows to be capable of the analysis of a- and b-endosulfan and endosulfan sulphate in most
matrices (13 out of 15 analyte-matrix combinations) with Horrat values <2.5, based on 8-16 accepted
results). The quantification of endosulfan sulfate in pig feed and vegetable oil resulted in HorRat-values >2.5.
The grand mean values for all samples except fish meal agreed well with the spiked level. For the fish oil
some overestimation occurs compared to the spiked levels (Annex 1), most likely due to the presence of
these contaminants in the material prior to spiking.
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The analysis of heptachlor and heptachlor epoxide by the standard showed good HorRat values in all

10 cases (based on 12-18 accepted results). Photo-heptachlor was added as a new OCP to the revised
version of this standard. There is not much experience (internationally) with the analysis of this analyte.
Although in the study the support was offered for obtaining an analytical standard (see instruction letter,
Annexes 4 and 5), only 4 laboratories submitted results. While for all matrices acceptable HorRat values were
obtained, except for fish oil (3.6) the number of laboratories with acceptable results is lower than 5.
Therefore, the standard is not validated for this compound. The grand mean values for particularly the pig
feed, fish meal and vegetable oil are close to the theoretical (spiked) values. For the fish oil overestimation
occurs compared to the spiked levels (Annex 1), most likely due to the presence of these contaminants in
the material prior to spiking.

The analysis of HCB and HCHs by the standard showed good HorRat values (<2.5) in 18 out of 20 analyte-
matrix combinations, based on =10 accepted results in each case. Particularly the fish oil sample turned out
to be challenging for the participants, possibly due to the high levels (>200 ng/g). For HCB and gamma-HCH
the Horrat values were >2.5. The grand mean values for particularly the feeds and vegetable oil are close to
the theoretical (spiked) values. For the fish meal and fish oil some overestimation occurs compared to the
spiked levels (Annex 1), most likely due to the presence of these contaminants in the material prior to
spiking.

The cis- and trans-nonachlor results show the standard could not be evaluated for these compounds because
of an insufficient number of laboratories producing acceptable results.

Below the results of the collaborative study are presented by each individual compound.

Aldrin - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte Aldrin Aldrin Aldrin Aldrin Aldrin
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 10 10 10 10 10
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 4 3 4 4 3
Number of outlying laboratories 0 0 0 0 1
Number of accepted results 12 14 12 12 12
Mean value, x, pg/kg 9,6 10,6 31,9 34,4 27,8
Repeatability standard deviation sr, ug/kg 1,8 1,8 4,5 4,5 1,7
Repeatability relative standard deviation, RSDr, % 19,1 16,6 14,1 13,2 6,2
Repeatability limit r [r = 2,8 x sr ], ug/kg 51 4,9 12,6 12,7 4,9
Reproducibility standard deviation sR, pg/kg 3,3 3,1 10,4 11,3 8,7
Reproducibility relative standard deviation, RSDR, % 34,7 29,0 32,5 32,8 31,2
Reproducibility limit R [R = 2,8 x sR], pug/kg 9,3 8,6 29,1 31,6 24,3
HorRat value 1,6 1,3 1,5 1,5 1,4
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Dieldrin - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte Dieldrin Dieldrin Dieldrin Dieldrin Dieldrin
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 8 8 10 10 10
Number of samples 2 2 2 2
Number of laboratories considered as non-compliant 1 1 3 2
Number of outlying laboratories 1 1 0 1
Number of accepted results 10 11 14 14 14
Mean value, x, ug/kg 13,2 12,4 70,4 97,6 28,6
Repeatability standard deviation sr, pg/kg 1,6 2,1 4,1 12,1 1,2
Repeatability relative standard deviation, RSDr, % 12,2 16,7 5,8 12,4 4,3
Repeatability limit r [r = 2,8 x sr ], yg/kg 4,5 5,8 11,5 33,8 3,4
Reproducibility standard deviation sR, pg/kg 6,3 6,1 32,7 30,4 12,4
Reproducibility relative standard deviation, RSDR, % 55,7 53,7 46,5 31,1 43,2
Reproducibility limit R [R = 2,8 x sR], ug/kg 17,7 17,1 91,6 85,0 34,6
HorRat value 2,5 2,4 2,1 1,4 2,0
Endrin - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte Endrin Endrin Endrin Endrin Endrin
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 7 7 9 9 9
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 1 1 1 1
Number of outlying laboratories 0 1 1 0 1
Number of accepted results 14 10 14 16 13
Mean value, x, pg/kg 14,9 13,1 63,6 88,1 28,6
Repeatability standard deviation sr, ug/kg 2,1 1,1 3,2 10,8 3,5
Repeatability relative standard deviation, RSDr, % 14,3 8,4 5,0 12,2 12,2
Repeatability limit r [r = 2,8 x sr ], pg/kg 6,0 3,1 8,9 30,2 9,7
Reproducibility standard deviation sR, pg/kg 6,1 1,8 29,3 31,6 13,8
Reproducibility relative standard deviation, RSDR, % 40,5 13,9 46,1 35,8 49,0
Reproducibility limit R [R = 2,8 x sR], ug/kg 16,9 51 82,2 88,4 38,7
HorRat value 1,8 0,6 2,1 1,6 2,2
Endrin ketone - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte Endrin Endrin Endrin Endrin Endrin
ketone ketone ketone ketone ketone
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 5 4 5 5 5
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 3 2 3 4 4
Number of outlying laboratories 0 2 0 0 0
Number of accepted results 4 0 4 2 2
Mean value, x, pug/kg 14,9 16,0 97,5 15,1 3,9
Repeatability standard deviation s, ug/kg 1,2 0,3 162,0 3,0 0,8
Repeatability relative standard deviation, RSD:, % 8,2 1,8 166,2 19,7 21,8
Repeatability limit r [r = 2,8 x sr ], pg/kg 3,4 0,8 453,6 8,3 2,4
Reproducibility standard deviation s, pg/kg 17,1 15,3 162,0 a a
Reproducibility relative standard deviation, RSDg, % 115,0 76,4 968,7 @ a
Reproducibility limit R [R = 2,8 x sr], Hg/kg 48,0 42,8 453,6 @ a
HorRat value 5,2 3,5 44 a a

@ No evaluation possible.
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cis-chlordane - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte cis cis cis cis cis

chlordane chlordane chlordane chlordane chlordane
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 8 8 10 10 10
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 1 3 4 3
Number of outlying laboratories 1 1 1 0 1
Number of accepted results 14 12 12 12 12
Mean value, x, pug/kg 8,9 7,3 23,9 23,8 16,1
Repeatability standard deviation sr, ug/kg 0,3 0,4 1,4 20,6 0,9
Repeatability relative standard deviation, RSDr, % 2,9 5,2 5,7 86,5 5,7
Repeatability limit r [r = 2,8 x sr ], ug/kg 0,7 1,1 3,8 57,6 2,6
Reproducibility standard deviation sR, pg/kg 5,0 5,0 12,8 20,6 5,2
Reproducibility relative standard deviation, RSDR, % 56,7 68,3 53,5 128,2 32,1
Reproducibility limit R [R = 2,8 x sR], pug/kg 14,1 14,0 35,8 57,6 14,4
HorRat value 2,6 3,1 2,4 5,8 1,5

trans-chlordane - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte trans- trans- trans- trans- trans-
chlordane chlordane chlordane chlordane chlordane
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 8 8 8 8 10
Number of samples 2 2 2 2
Number of laboratories considered as non-compliant 0 1 1 1
Number of outlying laboratories 0 0 0 0
Number of accepted results 16 14 14 14 14
Mean value, x, pg/kg 7,7 7,3 22,7 25,4 18,9
Repeatability standard deviation sr, ug/kg 0,6 0,6 4,8 4,4 1,3
Repeatability relative standard deviation, RSDr, % 7,9 8,6 21,3 17,3 7,0
Repeatability limit r [r = 2,8 x sr ], ug/kg 1,7 1,8 13,5 12,3 3,7
Reproducibility standard deviation sR, pug/kg 3,5 3,2 8,3 6,5 8,6
Reproducibility relative standard deviation, RSDR, % 45,9 44,1 36,6 25,4 45,6
Reproducibility limit R [R = 2,8 x sR], ug/kg 9,9 9,0 23,2 18,1 24,1
HorRat value 2,1 2,0 1,7 1,1 2,1

Oxychlordane - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte Oxychlor- Oxychlor- Oxychlor- Oxychlor- Oxychlor-

dane dane dane dane dane
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 6 6 7 7 7
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 5 4 5 5 5
Number of outlying laboratories 0 0 0 0 0
Number of accepted results 2 4 4 4 4
Mean value, x, pg/kg 5,9 10,7 11,6 12,8 10,2
Repeatability standard deviation s, ug/kg 0,0 1,6 0,8 0,6 1,0
Repeatability relative standard deviation, RSD:, % 0,0 14,7 6,7 4,9 10,1
Repeatability limit r [r = 2,8 x s; ], pg/kg 0,0 4,4 2,2 1,8 2,9
Reproducibility standard deviation sg, pg/kg a 5,9 2,9 4,9 5,9
Reproducibility relative standard deviation, RSDr, % a 54,9 25,2 38,3 57,2
Reproducibility limit R [R = 2,8 x sr], Hg/kg a 16,5 8,2 13,8 16,4
HorRat value @ 2,5 1,1 1,7 2,6

@ No evaluation possible.
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p,p-DDT - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte p,p’-DDT p,p’-DDT p,p’-DDT p,p’-DDT p,p’-DDT
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 10 10 11 10 10
Number of samples 2 2 2
Number of laboratories considered as non-compliant 3 3 3
Number of outlying laboratories 1 1 1 0
Number of accepted results 12 13 14 16 14
Mean value, x, ug/kg 19,2 19,3 174,8 199,6 44,6
Repeatability standard deviation sr, pg/kg 1,5 2,1 144,3 47,4 7,7
Repeatability relative standard deviation, RSDr, % 7,8 10,8 82,5 23,7 17,2
Repeatability limit r [r = 2,8 x sr ], yg/kg 4,2 5,8 403,9 132,6 21,5
Reproducibility standard deviation sR, pg/kg 10,5 12,8 144,3 73,7 15,8
Reproducibility relative standard deviation, RSDR, % 54,5 60,7 93,5 36,9 35,5
Reproducibility limit R [R = 2,8 x sR], ug/kg 29,3 35,9 403,9 206,3 44,4
HorRat value 2,5 2,8 4,4 1,8 1,6
0,p"-DDT - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte o,p’-DDT o,p’-DDT o,p’-DDT o,p’-DDT o,p’-DDT
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 7 7 9 9 6
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 1 1 3 3 3
Number of outlying laboratories 0 0 1 0 0
Number of accepted results 12 11 10 12 11
Mean value, x, pg/kg 9,1 8,3 67,9 87,2 21,1
Repeatability standard deviation sr, pg/kg 0,5 0,5 1,5 19,3 4,0
Repeatability relative standard deviation, RSDr, % 5,3 6,6 2,1 22,1 18,8
Repeatability limit r [r = 2,8 x sr ], ug/kg 1,4 1,5 4,1 53,9 11,2
Reproducibility standard deviation sR, pg/kg 3,1 3,6 14,1 35,6 11,0
Reproducibility relative standard deviation, RSDR, % 33,8 44,9 20,7 40,9 54,4
Reproducibility limit R [R = 2,8 x sR], pug/kg 8,6 10,0 39,4 99,7 30,9
HorRat value 1,5 2,0 0,9 1,9 2,5
p,p’-TDE - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte p,p’-TDE p,p’-TDE p,p’-TDE p,p’-TDE p,p’-TDE
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 6 6 6 8 8
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 2 2 2 3
Number of outlying laboratories 0 1 0 0 0
Number of accepted results 12 10 12 12 10
Mean value, x, pg/kg 8,8 7,5 96,4 103,5 16,9
Repeatability standard deviation sr, pg/kg 0,4 0,4 5,1 13,4 2,2
Repeatability relative standard deviation, RSDr, % 4,3 5,1 5,3 13,0 12,8
Repeatability limit r [r = 2,8 x sr ], ug/kg 1,1 1,1 14,4 37,6 6,0
Reproducibility standard deviation sR, pg/kg 4,6 5,0 49,3 55,1 9,7
Reproducibility relative standard deviation, RSDR, % 53,1 66,3 51,2 53,3 57,4
Reproducibility limit R [R = 2,8 x sR], ug/kg 13,0 13,9 138,1 154,3 27,2
HorRat value 2,4 3,0 2,3 2,4 2,6
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p,p-DDE - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte p,p’-DDE p,p’-DDE p,p’-DDE p,p'-DDE p,p'-DDE
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 8 8 10 10 10
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 0 0 0 0
Number of outlying laboratories 1 1 0 1 1
Number of accepted results 12 14 20 18 18
Mean value, x, ug/kg 21,7 21,4 226,3 263,6 49,4
Repeatability standard deviation sr, pg/kg 0,9 1,7 56,6 38,8 6,4
Repeatability relative standard deviation, RSDr, % 4,2 8,1 25,0 14,7 13,0
Repeatability limit r [r = 2,8 x sr ], yg/kg 2,5 4,8 158,4 108,5 18,0
Reproducibility standard deviation sR, pg/kg 4,2 6,5 58,9 38,8 10,9
Reproducibility relative standard deviation, RSDR, % 18,9 30,4 26,1 14,7 22,0
Reproducibility limit R [R = 2,8 x sR], ug/kg 11,7 18,2 165,1 108,5 30,4
HorRat value 0,9 1,4 1,3 0,7 1,0

a-endosulfan - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal

Analyte a- a- a- a- a-
endosulfan endosulfan endosulfan endosulfan endosulfan

Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 8 8 10 9 10
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 1 2 1 3 1
Number of outlying laboratories 0 0 1 1 1
Number of accepted results 14 12 16 10 16
Mean value, x, pg/kg 15,7 15,1 165,4 24,4 35,5
Repeatability standard deviation sr, pg/kg 1,6 1,5 45,4 2,3 3,3
Repeatability relative standard deviation, RSDr, % 10,3 9,8 27,5 9,4 9,4
Repeatability limit r [r = 2,8 x sr ], ug/kg 4,5 4,1 127,1 6,4 9,3
Reproducibility standard deviation sR, pg/kg 5,4 4,8 71,6 12,8 11,2
Reproducibility relative standard deviation, RSDR, % 34,0 31,8 46,4 52,4 31,5
Reproducibility limit R [R = 2,8 x sR], pug/kg 15,0 13,5 200,5 35,9 31,3
HorRat value 1,5 1,4 2,2 2,4 1,4

B-endosulfan - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte B- B- B- B- B-

endosulfan endosulfan endosulfan endosulfan endosulfan
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 5 6 10 7 10
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 0 1 2 2 2
Number of outlying laboratories 0 0 1 0 0
Number of accepted results 10 10 14 10 16
Mean value, x, pg/kg 27,5 26,4 331,2 33,3 70,1
Repeatability standard deviation sr, pg/kg 3,3 3,1 8,4 6,2 7,5
Repeatability relative standard deviation, RSDr, % 11,8 11,8 2,5 18,8 10,7
Repeatability limit r [r = 2,8 x sr ], ug/kg 9,1 8,7 23,5 17,5 21,1
Reproducibility standard deviation sR, pg/kg 7,5 7,0 72,9 10,8 17,7
Reproducibility relative standard deviation, RSDR, % 27,4 26,7 22,0 32,4 25,2
Reproducibility limit R [R = 2,8 x sR], ug/kg 21,1 19,7 204,2 30,2 49,5
HorRat value 1,2 1,2 1,2 1,5 1,1
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Endosulfan sulphate - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte Endosulfan- Endosulfan- Endosulfan- Endosulfan- Endosulfan-
sulphate sulphate sulphate sulphate sulphate
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 10 9 9 8 10
Number of samples 2 2 2 2
Number of laboratories considered as non-compliant 3 3 1 4 4
Number of outlying laboratories 1 1 0 0
Number of accepted results 12 10 16 8 12
Mean value, x, pug/kg 38,5 36,9 372,0 29,3 61,1
Repeatability standard deviation sr, pg/kg 4,9 3,1 24,4 5,6 9,4
Repeatability relative standard deviation, RSD:, % 12,8 8,4 6,6 19,0 15,5
Repeatability limit r [r = 2,8 x s ], pg/kg 13,7 8,7 68,4 15,6 26,4
Reproducibility standard deviation sr, pg/kg 21,5 26,7 249,2 9,0 34,3
Reproducibility relative standard deviation, RSDr, % 56,0 59,7 67,0 30,7 56,1
Reproducibility limit R [R = 2,8 x sr], Hg/kg 60,3 74,9 697,8 25,1 96,0
HorRat value 2,5 2,7 3,6 1,4 2,5
Heptachlor - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte Heptachlor Heptachlor Heptachlor Heptachlor Heptachlor
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 10 10 10 10 10
Number of samples 2
Number of laboratories considered as non-compliant 1
Number of outlying laboratories 1 0
Number of accepted results 12 14 12 13 18
Mean value, x, ug/kg 15,1 15,3 279,9 365,4 31,4
Repeatability standard deviation sr, pg/kg 2,1 1,0 14,8 46,5 3,8
Repeatability relative standard deviation, RSDr, % 13,8 6,7 5,3 12,7 12,1
Repeatability limit r [r = 2,8 x sr ], ug/kg 5,8 2,9 41,5 130,1 10,6
Reproducibility standard deviation sR, pg/kg 7,7 6,8 126,7 135,0 14,3
Reproducibility relative standard deviation, RSDR, % 51,4 44,8 45,3 39,1 45,6
Reproducibility limit R [R = 2,8 x sR], yg/kg 21,7 19,2 354,9 378,1 40,1
HorRat value 2,3 2,0 2,3 2,1 2,1
Heptachlor epoxide - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte Heptachlor- Heptachlor- Heptachlor- Heptachlor- Heptachlor-
epoxide epoxide epoxide epoxide epoxide
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 10 10 10 10 10
Number of samples 2 2 2 2
Number of laboratories considered as non-compliant 1 1 1
Number of outlying laboratories 0 1 0 1
Number of accepted results 18 16 18 17 15
Mean value, x, ug/kg 15,5 16,5 335,1 382,4 36,2
Repeatability standard deviation sr, pg/kg 1,4 2,1 47,0 56,1 2,9
Repeatability relative standard deviation, RSDr, % 9,0 12,8 14,0 14,7 8,1
Repeatability limit r [r = 2,8 x sr ], ug/kg 3,9 5,9 131,7 157,1 8,2
Reproducibility standard deviation sR, pg/kg 4,3 4,4 67,1 82,0 13,5
Reproducibility relative standard deviation, RSDR, % 27,4 26,4 20,0 21,2 36,3
Reproducibility limit R [R = 2,8 x sR], ug/kg 11,9 12,2 187,9 229,5 37,8
HorRat value 1,2 1,2 1,1 1,1 1,6
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Photo heptachlor - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte Photo Photo Photo Photo Photo
heptachlor heptachlor heptachlor heptachlor heptachlor
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 4 4 4 4 4
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 1 1 2 1 1
Number of outlying laboratories 0 0 0 0 0
Number of accepted results 6 6 4 6 6
Mean value, x, pug/kg 16,2 11,0 253,8 405,0 9,4
Repeatability standard deviation sr, pg/kg 2,7 1,8 30,9 138,8 4,1
Repeatability relative standard deviation, RSD:, % 16,8 16,4 12,2 34,3 43,6
Repeatability limit r [r = 2,8 x s ], pg/kg 7,6 5,0 86,4 388,6 11,5
Reproducibility standard deviation sr, pg/kg 8,3 4,9 30,9 269,3 4,1
Reproducibility relative standard deviation, RSDr, % 51,1 44,9 12,2 66,5 43,6
Reproducibility limit R [R = 2,8 x sr], pg/kg 23,1 13,8 86,4 754,0 11,5
HorRat value 2,3 2,0 0,6 3,6 2,0
HCB - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte HCB HCB HCB HCB HCB
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 9 9 10 10 9
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 1 0 1 1 0
Number of outlying laboratories 0 1 1 1 1
Number of accepted results 16 16 16 15 18
Mean value, x, pg/kg 10,5 8,5 169,7 251,6 19,0
Repeatability standard deviation sr, pg/kg 2,6 1,4 39,8 11,7 3,9
Repeatability relative standard deviation, RSDr, % 24,6 16,1 23,5 4,7 20,7
Repeatability limit r [r = 2,8 x sr ], ug/kg 7,2 3,8 111,6 32,8 11,0
Reproducibility standard deviation sR, pg/kg 4,5 2,1 82,8 144,0 6,9
Reproducibility relative standard deviation, RSDR, % 42,9 24,8 48,8 57,7 36,2
Reproducibility limit R [R = 2,8 x sR], pug/kg 12,6 59 231,8 403,1 19,3
HorRat value 1,9 1,1 2,3 2,9 1,6
a-HCH - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte a-HCH a-HCH a-HCH a-HCH a-HCH
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 10 11 10 10 7
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 3 2 3 2 2
Number of outlying laboratories 0 1 1 0 1
Number of accepted results 14 16 12 15 14
Mean value, x, ug/kg 20,9 21,8 164,3 246,8 49,0
Repeatability standard deviation sr, pg/kg 1,8 7,3 7,2 32,6 4,1
Repeatability relative standard deviation, RSDr, % 8,6 33,3 4,4 13,2 8,3
Repeatability limit r [r = 2,8 x sr ], ug/kg 5,0 20,3 20,1 91,2 11,3
Reproducibility standard deviation sR, pg/kg 11,5 11,6 53,4 113,9 23,5
Reproducibility relative standard deviation, RSDR, % 55,2 55,1 32,5 47,3 47,9
Reproducibility limit R [R = 2,8 x sR], yg/kg 32,3 32,4 149,5 318,9 65,7
HorRat value 2,5 2,5 1,5 2,4 2,2
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B-HCH - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte B-HCH B-HCH B-HCH B-HCH B-HCH
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 8 10 10 10 10
Number of samples 2 2 2
Number of laboratories considered as non-compliant 4 5 3 4
Number of outlying laboratories 0 0 1
Number of accepted results 11 10 10 11 10
Mean value, x, ug/kg 6,5 7,9 77,5 84,3 18,3
Repeatability standard deviation sr, pg/kg 0,8 1,7 2,6 13,9 2,9
Repeatability relative standard deviation, RSDr, % 12,6 21,4 3,4 16,5 15,7
Repeatability limit r [r = 2,8 x sr ], yg/kg 2,3 4,7 7,3 38,9 8,1
Reproducibility standard deviation sR, pg/kg 2,8 2,9 6,8 15,2 4,2
Reproducibility relative standard deviation, RSDR, % 47,5 36,9 8,8 18,0 22,9
Reproducibility limit R [R = 2,8 x sR], pug/kg 7,8 8,1 19,1 42,5 11,7
HorRat value 2,2 1,7 0,4 0,8 1,0
Gamma-HCH - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte y-HCH y-HCH y-HCH y-HCH y-HCH
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 8 10 10 8 10
Number of samples 2 2 2 2
Number of laboratories considered as non-compliant 4 4 5 3 4
Number of outlying laboratories 1 0 0 1
Number of accepted results 10 12 10 10 10
Mean value, x, pg/kg 16,8 24,1 186,3 310,5 45,5
Repeatability standard deviation sr, ug/kg 1,6 2,8 21,2 30,3 4,6
Repeatability relative standard deviation, RSDr, % 9,2 11,4 11,4 9,7 10,0
Repeatability limit r [r = 2,8 x sr ], pg/kg 4,3 7,7 59,3 84,7 12,8
Reproducibility standard deviation sR, pg/kg 4,6 12,6 31,1 194,5 13,4
Reproducibility relative standard deviation, RSDR, % 27,3 52,1 16,7 62,6 29,5
Reproducibility limit R [R = 2,8 x sR], ug/kg 12,8 35,2 87,1 544,5 37,5
HorRat value 1,2 2,4 0,8 3,3 1,3
cis-nonachlor - Results summary of the collaborative trial.
Material name Chicken feed Pig feed Veg oil Fish oil Fish meal
Analyte cis- cis- cis- cis- cis-
nonachlor nonachlor nonachlor nonachlor nonachlor
Year of inter-laboratory study 2016 2016 2016 2016 2016
Number of laboratories 5 5 5 5 5
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 1 2 1 1 0
Number of outlying laboratories 0 0 1 0 0
Number of accepted results 8 6 6 8 9
Mean value, x, pug/kg 7,8 9,2 26,5 28,5 17,8
Repeatability standard deviation s, pug/kg 0,6 1,4 0,4 2,4 1,0
Repeatability relative standard deviation, RSD:, % 8,0 15,1 1,4 8,4 5,8
Repeatability limit r [r = 2,8 x s ], pg/kg 1,7 3,9 1,1 6,7 2,9
Reproducibility standard deviation sr, pg/kg 2,8 1,6 8,8 12,8 11,5
Reproducibility relative standard deviation, RSDr, % 36,0 17,7 33,1 45,0 69,5
Reproducibility limit R [R = 2,8 x sr], pg/kg 7,9 4,6 24,6 35,8 32,1
HorRat value 1,6 0,8 1,5 2,0 3,2
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trans-nonachlor - Results summary of the collaborative trial.

Material name Chicken feed Pig feed Veg oil Fish oil Fish meal

Analyte trans- trans- trans- trans- trans-
nonachlor nonachlor nonachlor nonachlor nonachlor
Year of inter-laboratory study 2016 2016 2016 2016 2016

Number of laboratories 5 5 5 5 5
Number of samples 2 2 2 2 2
Number of laboratories considered as non-compliant 2 0 1 4 1
Number of outlying laboratories 0 0 0 0 1
Number of accepted results 6 10 8 2 6
Mean value, x, pug/kg 24,0 13,0 52,2 107,0 29,5
Repeatability standard deviation sr, pg/kg 0,7 22,3 10,1 7,1 1,7
Repeatability relative standard deviation, RSD:, % 2,8 171,3 19,4 6,6 5,7
Repeatability limit r [r = 2,8 x s ], pg/kg 1,9 62,5 28,4 19,8 4,7
Reproducibility standard deviation sr, pg/kg 9,8 22,3 29,3 a 14,1
Reproducibility relative standard deviation, RSDr, % 40,8 665,4 56,2 a 47,6
Reproducibility limit R [R = 2,8 x sr], Hg/kg 27,4 62,5 82,1 a 39,4
HorRat value 1,9 30,2 2,6 a 2,2

@ No evaluation possible.
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4 Conclusions

Within this collaborative study for PCBs and OCPs in feed and feed ingredients two prescribed revised
standards were tested by several laboratories.

The revised standard for GC-ECD (EN15741) could not be evaluated due to insufficient number of
participating laboratories (n=3). The extension of the standard with keto-endrin, photo-heptachlor and
cis/trans-nonachlor is therefore not possible. Nevertheless the current standard remains intact for the OCPs
that were included in the original standard.

The standard for GC-MS(/MS) (EN15742) was successfully revised.

e The method is suitable for analysis of nearly all ndl-PCBs in all tested matrices (29 out of 30 PCB matrix-
analyte combinations), with HorRat values <2.0.

e The method is also suitable for the majority of OCPs with HorRat values <2.5.

e Due to HorRat values >2.5, or too low number of labs providing satisfactory results, the standard is not
suitable for a number of matrix-analyte combinations, as detailed below.

e This concerns cis-chlordane in feeds and fish oil, pp-DDT in pig feed and vegetable oil, pp-TDE in pig feed
and fish oil, endosulfan sulfate in pig feed and vegetable oil, HCB and y-HCH in fish oil, cis-nonachlor in
fish meal.

e For endrin keton, a newly added analyte in this revised standard, too limited data was submitted, and
therefore, the standard is not validated for this analyte.

e For photoheptachlor, also a newly added OCP, the number of labs with valid data was too low and
therefore the standard is not validated for this analyte.

e The suitability of the standard could also not be proven for cis- and trans-nonachlor because too limited
number of laboratories provided valid results.

e For oxychlordane, also a too limited number of laboratories provided valid results. However, as this analyte
was already included in the original standard, the validity of the standard for this analyte remains intact.

e For those matrix-analyte combinations where the validation data were regarded insufficient, the results
obtained with this method can only be regarded as screening results, unless the laboratory performs an in-
house validation to show that satisfactory results can be obtained.

e The method is not applicable to chlorocamphene (toxaphene), a complex mixture of polychlorinated
camphenes. Chlorocamphene has a very distinctive chromatographic profile and is easily recognizable by
GC/ECD. Positive identification of the toxaphene isomers can be performed by negative chemical ionization
mass spectrometry (NCI-MS), electron impact tandem mass spectrometry (EI MS x MS) or electron impact
high resolution mass spectrometry (EI-HRMS), which is not within the scope of this method.

e A limit of quantification (LOQ) for the mentioned organochlorine pesticides of 6 to 29 ug/kg should
normally be obtained. For the ndI-PCBs an LOQ of 0,5 to 1,0 pg/kg should be obtained. The LOQs
mentioned apply to the individual compounds (i.e. not the sum of two or more compounds).
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Annex 2 Aimed levels in pg/kg

Compound Chicken feed 1 Chicken feed 2 Pig feed Vegetable oil Fish oil Fish meal
Aand B CandD EandF GandH land) Kand L
Aldrin n.a. 10 10 25 25 10
Dieldrin n.a. 16 16 80 80 16
Endrin n.a. 10.8 10.8 55 55 11
Endrin keton n.a. 10.8 10.8 55 55 11
Cis-chlordane n.a. 8 8 20 20 8
Trans-chlordane n.a. 6 6 15 15 6
Oxychlordane n.a. 6 6 15 15 6
p,p'-DDT n.a. 15.6 15.6 155 155 15
o,p'-DDT n.a. 5.2 5.2 50 50 5
p,p'-DDD n.a. 10.4 10.4 105 105 10
p,p'-DDE n.a. 20.8 20.8 210 210 20
a-endosulfan n.a. 17.6 17.6 175 15 15
B-endosulfan n.a. 26.4 26.4 265 25 25
Endosulfan-sulfate n.a. 35.2 35.2 355 35 35
Heptachlor n.a. 11.2 11.2 225 225 11
Heptachlor-epoxide isome B n.a. 16.8 16.8 340 340 17
Photo-heptachlor n.a. 11.2 11.2 225 225 11
HCB n.a. 8 8 160 160 8
a-HCH n.a. 16 16 160 160 16
B-HCH n.a. 8 8 80 80 8
y-HCH n.a. 20 20 200 200 20
cis nonachlor n.a. 6 6 15 15 6
trans-nonachlor n.a. 14 14 35 35 14
PCB 28 n.a. 0.8 0.8 1 15 3
PCB 52 n.a. 0.8 0.8 1 15 3
PCB 101 n.a. 0.8 0.8 1 15 3
PCB 138 n.a. 2 2 2 35 6
PCB 153 n.a. 2 2 2 35 6
PCB 180 n.a. 0.8 0.8 1 15 3
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GC-MS(/MS) - Batchcodes

PT703 PT704 PT705 PT706 PT731 PT742 PT743 PT744 PT745 PT746 PT747 PT748 PT749 PT750 PT752 PT754 PT755 PT756 PT757

batch A 992 775 121 712 154 138 688 769 674 711 536 597 217 607 429 868 726 535 197
batch B 135 504 563 318 626 841 566 862 710 439 295 507 758 345 125 787 236 810 727
batch C 494 969 108 233 499 821 512 422 611 677 474 424 632 956 660 936 919 502 265
batch D 661 316 844 714 409 910 545 980 132 272 543 659 772 968 258 971 331 523 249
batch E 587 338 754 212 326 812 965 142 238 852 706 601 254 878 414 954 863 790 891
batch F 822 741 363 856 593 204 497 373 996 698 170 155 547 982 182 115 356 908 985
batch G 380 259 457 340 342 329 853 657 646 990 748 666 315 291 537 510 251 485 113
batch H 382 638 152 369 200 432 774 481 484 894 618 882 149 374 598 815 482 738 496
batch | 548 784 395 391 808 813 330 998 472 683 979 682 777 986 242 668 308 339 201
batch J 454 681 590 335 576 923 267 654 753 732 928 809 819 981 736 948 949 966 160
batch K 946 911 491 649 737 958 950 285 447 684 725 278 788 462 346 648 350 140 628
batch L 889 509 246 243 842 436 644 650 680 723 153 146 653 662 886 430 792 849 664

GE-ECD - Batchcodes

PT730 PT736 PT737 PT738 PT739 PT740 PT741

batch A 972 174 435 586 719 823 256
batch B 327 289 765 977 324 528 475
batch C 665 133 162 602 333 582 302
batch D 168 955 417 830 770 833 804
batch E 991 358 276 185 848 240 297
batch F 824 643 831 433 888 336 799
batch G 978 218 640 562 492 131 412
batch H 861 667 476 728 625 437 609
batch | 377 459 935 876 909 105 452
batch J 247 208 341 239 778 836 592
batch K 274 470 805 589 203 933 488

batch L 647 207 309 901 379 811 903
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Annex 3 Homogeneity of materials CD, EF and KL

Sample number Replicate 1 Sample number
Hom/C001 1.60 1.68
Hom/C002 2.10 1.59
Hom/C003 1.68 1.71
Hom/C004 1.69 1.61
Hom/C005 1.66 1.78
Hom/C006 1.59 1.66
Hom/C007 2.16 1.69
Hom/C008 2.01 1.61
Hom/C009 1.56 1.55
Hom/C010 1.57 1.54

Grand mean 1.70

Cochran's test

C 0.385

Ccrit 0.602
C<Ccrit? NO OUTLIERS

Target s = oy 0.37

Sx 0.12

Sw 0.18

Ss 0.00

Critical = 0.304 0.11
Se<critical? ACCEPTED
Sw<0.504? ACCEPTED

Sample number Replicate 1 Sample number
Hom/C001 1.62 1.62
Hom/C002 1.74 1.66
Hom/C003 1.67 1.65
Hom/C004 1.69 1.68
Hom/C005 1.64 1.59
Hom/C006 1.64 1.70
Hom/C007 1.73 1.70
Hom/C008 1.66 1.56
Hom/C009 1.65 1.74
Hom/CO010 1.60 1.67
Grand mean 1.66

Cochran's test

C 0.271

Ccrit 0.602
C<Ccrit? NO OUTLIERS

Target s = oy 0.37

Sx 0.04

Sw 0.04

Ss 0.02

Critical = 0.30y 0.11
Se<critical? ACCEPTED

Sw<0.504? ACCEPTED





Sample number Replicate 1
Hom/C001 10.3
Hom/C002 10.0
Hom/C003 10.6
Hom/C004 9.8
Hom/C005 10.3
Hom/C006 10.3
Hom/C007 9.9
Hom/C008 10.4
Hom/C009 10.6
Hom/C010 9.6
Grand mean

Cochran's test

C
Ccrit
C<Cecrit?
Target s = oy
Sx
Sw
Ss

Critical = 0.30y

Ss<critical?

Sw<0.504?

10.2

0.381
0.602
NO OUTLIERS

2.25
0.18
0.36
0.00
0.67

ACCEPTED

ACCEPTED

Sample number
9.8
10.5
10.3
10.3
10.8
10.3
10.3
9.8
10.3
10.6
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RIKILT
WAGENINGEN [TIEH

P.O. Box 230 | 6700 AE WAGENINGEN | The Netherlands

Dear participant,

Thank you very much for your interest in the collaborative study for the analysis of
polychlorinated biphenyls (PCBs) and organochlorine pesticides (OCPs) in feed
matrices - GC-MS part.

Hereby I send you a parcel containing twelve randomly coded samples, of which 4
contain approximately 10 grams of feed matrix and 8 contain approximately 50
grams of feed matrix. In addition, you will find a small vial containing approx. 600 ng
13C mass labeled analogues of PCB-28, 52, 101, 138, 153 and 180. These mass
labeled analogues were provided by Cambridge Isotope Laboratories
(www.isotope.com), free of charge®. To facilitate transportation, the solvent was
evaporated. The solution can be reconstituted by adding n-hexane so that it meets
the concentration mentioned under item 5.13.2 in the protocol.

Please fill out the accompanied ‘acknowledgement of receipt form’ and return it
immediately upon receipt of the samples, preferably by e-mail.

Instructions:

- After arrival store the samples in the refrigerator.

- Treat the samples before analysis and homogenize them according to your
laboratory’s procedures.

- Please analyze the samples according to the protocol provided (Animal
feeding stuffs — Determination of OC-pesticides and PCB’s by GC/MS). This
protocol will be provided electronically. It is important that you adhere to
this protocol. Any modifications without prior agreement with the project
coordinator (Stefan van Leeuwen, Stefan.vanLeeuwen@wur.nl) may lead to
exclusion of the results from the statistical evaluation.

- Concerning photoheptachlor, to our knowledge, this analyte is commercially
available from only 1 source (LGC standards), and can be purchased there,
although their stocks may be limited. Please contact us if you have
difficulties obtaining this analyte.

! CIL offers also mass labelled analogues for several of the OCPs included in this study, at
reduced price. Although the use of these labelled OCPs is not mandatory in the current
study, one can contact benp@isotope.com for obtaining these standards at reduced prices.
The participation in this study should be mentioned.

For quality of life

DATE
March 16, 2016

SUBJECT

Collaborative study for PCBs
and OCPs in feed matrices -
GC-MS part

OUR REFERENCE
16/RIK0643

POSTAL ADDRESS

P.O. Box 230

6700 AE WAGENINGEN
The Netherlands

VISITORS' ADDRESS
Wageningen Campus
Building 123
Akkermaalsbos 2

6708 WB WAGENINGEN

INTERNET
www.wageningenUR.nl/rikilt

CoC NUMBER

09098104

HANDLED BY
ir. I.J.W. Elbers

TELEPHONE
+31 (0)317 480 314

EMAIL
pt.rikilt@wur.nl

Wageningen UR (Wageningen
University and various research
institutes) is specialised in the
domain of healthy food and living

environment.

RIKILT, part of Wageningen UR,
carries out research into the safety,
quality and health of food and feed
and provides consultancy services to
(inter)national governmental
authorities. RIKILT is ISO 17025 and
1SO 17043 accredited (the
accredited tests are described on
www.rva.nl (no. L014 and R013).
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- Carry out a single analysis for each sample and report the results in pg/kg.

- You are kindly asked to analyse all analytes as mentioned in the protocol.

- Please upload your results via the webapplication
(https://crlwebshop.wur.nl/apex/f’p=307:LOGIN) before May 16th 2016.

- Your username is:
- Your password is:
- Your labcode to enter the proficiency test site is:

- A report of the test will be available later in 2016.

- Results of the test will be presented anonymously.

- RIKILT is allowed to use the anonymous results of the test in presentations,
seminars and publications, in the framework of the CEN TC 327.

Please contact one of us if you have any questions or need any assistance.

With kind regards,

T AL 5 -
L PpA (B ) e

A

Ingrid Elbers and  Stefan van Leeuwen
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RIKILT

WAGENINGEN [TIEH

P.O. Box 230 | 6700 AE WAGENINGEN | The Netherlands

Dear

Than

participant,

k you very much for your interest in the collaborative study for the analysis of

polychlorinated biphenyls (PCBs) and organochlorine pesticides (OCPs) in feed

matr

ices —-GC-ECD part.

Hereby I send you a parcel containing twelve randomly coded samples, of which
4 contain approximately 10 grams of feed matrix and 8 contain approximately
50 grams of feed matrix.

Please fill out the accompanied ‘acknowledgement of receipt form’ and return it
immediately upon receipt of the samples, preferably by e-mail.

Instr

uctions:
After arrival store the samples in the refrigerator.
Treat the samples before analysis and homogenize them according to your
laboratory’s procedures.
Please analyze the samples according to the protocol provided (Animal
feeding stuffs — Determination of OC-pesticides and PCB’s by GC/ECD). This
protocol will be provided electronically. It is important that you adhere to
this protocol. Any modifications without prior agreement with the project
coordinator (Stefan van Leeuwen, Stefan.vanLeeuwen@wur.nl) may lead to
exclusion of the results from the statistical evaluation.
Concerning photoheptachlor, to our knowledge, this analyte is commercially
available from only 1 source (LGC standards), and can be purchased there,
although their stocks may be limited. Please contact us if you have
difficulties obtaining this analyte.
Carry out a single analysis for each sample and report the results in pg/kg.
The analysis of photoheptachlor, cis- and trans nonachlor is obligatory.
However, you're kindly invited also to submit data on the other analytes
mentioned in the protocol, which allows comparison of your results compared
to those of other laboratories. .
Please upload your results via the webapplication
(https://criwebshop.wur.nl/apex/f?p=307:LOGIN) before May 16 2016.

For quality of life

DATE
March 16, 2016

SUBJECT

Collaborative study for PCBs
and OCPs in feed matrices -
GC-ECD part

OUR REFERENCE
16/RIK0642

POSTAL ADDRESS

P.O. Box 230

6700 AE WAGENINGEN
The Netherlands

VISITORS' ADDRESS
Wageningen Campus
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Akkermaalsbos 2
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www.wageningenUR.nl/rikilt
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HANDLED BY
ir. I.J.W. Elbers

TELEPHONE
+31 (0)317 480 314

EMAIL
pt.rikilt@wur.nl

Wageningen UR (Wageningen
University and various research
institutes) is specialised in the
domain of healthy food and living

environment.

RIKILT, part of Wageningen UR,
carries out research into the safety,
quality and health of food and feed
and provides consultancy services to
(inter)national governmental
authorities. RIKILT is ISO 17025 and
1SO 17043 accredited (the
accredited tests are described on
www.rva.nl (no. L014 and R013).
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- Your username is:
- Your password is:
- Your labcode to enter the proficiency test site is:

- A report of the test will be available later in 2016.

- Results of the test will be presented anonymously.

- RIKILT is allowed to use the anonymous results of the test in presentations,
seminars and publications, in the framework of the CEN TC 327.

Please contact me if you have any questions or need any assistance.

With kind regards,

S - { o~
T\ v = }'\I 2 I\
}'J_ } t.’\/ >

A

Ingrid Elbers and Stefan van Leeuwen
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EN 15741:2009 (E)

Foreword

This document (EN 15741:2009) has been prepared by Technical Committee CEN/TC 327 “Animal feeding
stuffs”, the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by August 2009, and conflicting national standards shall be withdrawn
at the latest by August 20009.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EC Directive(s).

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies a gas chromatographic/mass spectrometric method for the determination
of organochlorine pesticides (OCs) and polychlorinated biphenyls (PCBs) in animal feeding stuffs and oil.

The method is applicable to animal feeding stuffs with a water content up to about 20 wt% and oil/fatty
samples containing residues of one or more of the following OCs and PCBs and some of their isomers and
degradation products:

0 Aldrin;

O Dieldrin;

0 Chlordane (= sum of Chlordane isomers and Oxychlordane);

00 DDT (= sum of isomers op'-DDT, pp'-DDT, pp'-TDE (pp'-DDD), and pp'-DDE);

0 Endosulfan (sum of a-/B-isomers and Endosulfan-sulphate);

O Endrin;

O Heptachlor (= sum of Heptachlor and B-Heptachlorepoxide);

0 Hexachlorobenzene (HCB);

0 Hexachlorocyclohexane isomers a-HCH (a-BHC), B-HCH (3-BHC), y-HCH (y-BHC or lindane);

0 Photoheptachlor;

O Cis and Trans nonachlor

0 PCB 28,52, 101, 138, 153 and 180 (“non dioxin-like PCBs” (ndl-PCBs)).

The method is not yet applicable to Chlorocamphene (Toxaphene), a complex mixture of polychlorinated
camphenes. Chlorocamphene has a very distinctive chromatographic profile and is easily recognisable by
GC/ECD. Positive identification of the toxaphene isomers can be performed by negative chemical ionisation
mass spectrometry (NCI-MS), electron impact tandem mass spectrometry (EI-MSxMS) or electron impact
high resolution mass spectrometry (EI-HRMS), which is not within the scope of this method.

The limit of quantification (LOQ) for the mentioned organochlorine pesticides is 5 ng/g in general. However,
10 ng/g applies for Heptachlor Aldrin, Endrin, Dieldrin, and Endosulfan (a-, B- and sulphate). The LOQ for
the ndI-PCBs is 0.5 to 1.0 ng/gram. LOQs mentioned apply to the individual compounds (i.e. not the sum of 2
or more compounds) Individual laboratories are responsible to ensure that the equipment they used will

achieve these limits of quantifications. If customers ask so, the standard may be applied to only to analysis of
PCBs or OCPs.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN ISO 6498, Animal feeding stuffs — Preparation of test samples





EN 15741:2009 (E)

3 Terms and definitions

For the purpose of this document, the following terms and definitions apply.

3.1 Limit of detection

smallest measured content, from which it is possible to deduce the presence of the analyte with reasonable

statistical certainty

NOTE The limit of detection is numerically equal to three times the standard deviation of the mean of blank
determinations (n>10).

3.2 Limit of quantification
lowest content of the analyte which can be measured with reasonable statistical certainty

NOTE If both accuracy and precision are constant over a concentration range around the limit of detection, then the
limit of quantification is numerically equal to 6 times the standard deviation of the mean of blank determinations (n>10).

3.3 Feed Additives

substances are feed additives when they comply with the definition of feed additives given in the Regulation
1831/2003

4 Principle
Organochlorine pesticides (OCs)

A test portion of animal feeding stuff is fortified with internal standard (13C12-PCB mix), and is extracted with
ethylacetate. The extract is concentrated and subsequently purified by:

0 Gel permeation chromatography (GPC), with cyclohexane/ethylacetate as eluting solvent

0 Chromatography on partially deactivated silica gel.

The collected fraction containing the compounds of interest is concentrated and re-dissolved in a solution
containing another internal standard (PCB 209) as a reference standard. After concentration an aliquot of the
extract is injected into a GC-MS, using a splitless injector (an alternative here is PTV injection?).

For ndl-PCBs, two approaches can be followed. Method 1 concerns the original extraction and clean-up
methods of standard EN 15741:2009, but combined with more sensitive detection approaches whereas in
method 2 the extraction and clean-up methods have been modified in order to increase the test portion. The
detection of method 2 concerns the original detection method of standard EN 15741:20009.

NdI- PCBs ; method 1

A test portion of animal feeding stuff is fortified with internal standard (13C12-PCB mix), and is extracted with
ethylacetate. The extract is concentrated and subsequently purified by:

0 Gel permeation chromatography, with cyclohexane/ethylacetate as eluting solvent

0 Chromatography on partially deactivated silica gel.

1In case more sensitivity is necessary or less volume reduction is wanted, injection of a larger volume by PTV is
possible (an example is described in Annex B).
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The collected fraction containing the compounds of interest is concentrated and re-dissolved in a solution
containing another internal standard (PCB 209) as a reference standard. After concentration an aliquot of the
extract is injected into a GC-MS-MS or GC-HRMS using a splitless injector (an alternative here is PTV
injection’).

NdI-PCBs; method 2

A test portion of animal feeding stuff is fortified with internal standard (**C;,-PCB mix), and is extracted with
ethylacetate. The extract is concentrated and subsequently purified by:

0 Concentrated sulfuric acid

0 Gel permeation chromatography (GPC), with cyclohexane/ethylacetate as eluting solvent

0 Chromatography on partially deactivated silica gel.

The collected fraction containing the compounds of interest is concentrated and re-dissolved in a solution

containing another internal standard (PCB 209) as a reference standard. After concentration an aliquot of the
extract is injected into a GC-MS, using a splitless injector (an alternative here is PTV injectionl).

5 Reagents and materials

Use only reagents of recognized analytical grade and with a purity suitable for OC and PCB residue analysis.
Check the purity of the reagents by performing a blank test under the same conditions as used in the method.
The chromatogram should not show any interfering impurity at the retention time of compounds of interest.
WARNING — The use of this European Standard can inv  olve hazardous materials, operations and
equipment. This standard does not purport to addres s all the safety problems associated with its use.

It is the responsibility of the user of this Europe an Standard to establish appropriate safety and
health practices and determine the applicability of regulatory limitations prior to use.

5.1 Ethylacetate
5.2 Cyclohexane
5.3 Ethylacetate/Cyclohexane = 1+1 parts by volume

Mix 500 ml of ethylacetate (5.1) with 500 ml of cyclohexane (5.2) and mix thoroughly. Store at room
temperature in a tightly closed glass bottle.

5.4 Hexane
5.5 Decane
5.6 Hexane/Decane = 95+5 part by volume

Mix 950 ml of hexane (5.4) with 50 ml of decane (5.5) and mix thoroughly. Store at room temperature in a
tightly closed glass bottle.
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5.7 Iso-octane

5.8 Toluene

5.9 Silica gel, deactivated with 3,5% water

Heat silica gel 60 (63pm to 200um = 70 mesh to 230 mesh), at 130°C for at least 5 h, allow to cool in a
desiccator, and store in a tightly stopped container in the desiccator. To 96,5 g dried silica gel in a 300 ml
Erlenmeyer flask with a ground joint, add 3,5 ml water dropwise from a burette, with continuous swirling.
Immediately stopper the flask with a ground stopper and shake vigorously for 5 min until all lumps have
disappeared. Next shake for 2 h on a mechanical shaker, and then store in a tightly stoppered container.
Deactivated silica gel is tenable during approximately 2 weeks if carefully stored.

5.10 Hexane/toluene = 3+7 parts by volume

Mix 30 ml of n-hexane (5.4) with 70 ml of toluene (5.8) and mix thoroughly. Store at room temperature in a
tightly closed glass bottle.

5.11 Concentrated H ,SO,

5.12 Internal standard (PCB 209)

5.12.1 PCB 209 Stock solution 1, 100 pg/ml
Weigh 10 mg (+ 0,01 mg) of PCB 209 (5.12) in a brown medicine glass bottle of 100 ml and add iso-octane
(5.7) to achieve a concentration of 100 pg/ml. Store the solution in a refrigerator at 4°C (x 3°C). The solution

is tenable under these conditions during at least 5 years if the weight is carefully controled. Or use a
commercially available standard solution of 100 pug/ml.

5.12.2 PCB 209 Stock solution 2, 10,0 pg/ml
Dilute 10,0 ml of PCB 209 Stock solution 1 (5.12.1) to 100,0 ml with hexane (5.4). Store the solution in a

refrigerator at 4°C (+ 3°C). The solution is tenable under these conditions during at least 5 years if the weight
is carefully controled.

5.12.3 PCB 209 Work solution, concentration 1 000 ng/ml

Dilute 10 ml of PCB 209 Stock solution 2 (5.12.2) to 100,0 ml with hexane (5.4). Store the solution in a
refrigerator at 4°C (+ 3°C). The solution is tenable under these conditions during at least 5 years if the weight
is carefully controled.

5.13 Internal standards (13C mass labelled PCBSs)

5.13.1 Internal standards (13C mass labelled PCBs), 1 000 ng/ml

3¢c,, PCB 28 (2,4,4" trichlorobiphenyl, *C1,); CAS Number: 208263-76-7

¥c,, PCB 52 (2,2',5,5' tetrachlorobiphenyl, **C;,); CAS Number: 208263-80-3

¥c,, PCB 101 (2,2',4,5,5' pentachlorobiphenyl, *Cy,); CAS Number: 104130-39-4
3c,, PCB 138 (2,2',3',4,4',5 hexachlorobiphenyl, **Cy,); CAS Number: 208263-66-5
3c,, PCB 153 (2,2',4,4',5,5' hexachlorobiphenyl, **C;,); CAS Number: 185376-58-3
3c,, PCB 180 (2,2',3,4,4',5,5 heptachlorobiphenyl, **C;,); CAS Number: N/A

Or a Certified Mixture at a concentration of 1000 ng/ml.
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5.13.2 Internal standards (13C mass labelled PCBs), 100 ng/ml

Dilute 1,0 ml of Internal standards (13C mass labelled PCBs), (5.13.1) to 10,0 ml with hexane (5.4). Store the
solution in a refrigerator at 4°C (x 3°C). The solution is tenable under these conditions during at least 5 years
if the weight is carefully controled.

5.14 PCB congeners Stock standard solution.

5.14.1 PCB congeners Stock standard solution, 10 pg  /ml

PCB 28 (2,4,4" trichlorobiphenyl); CAS Number: 7012-37-5

PCB 52 (2,2’,5,5 tetrachlorobiphenyl); CAS Number: 35693-99-3

PCB 101 (2,2",4,5,5" pentachlorobiphenyl); CAS Number: 37680-73-2
PCB 138 (2,2',3',4,4',5 hexachlorobiphenyl); CAS Number: 35065-28-2
PCB 153 (2,2',4,4",5,5' hexachlorobiphenyl); CAS Number: 35065-27-1
PCB 180 (2,2',3,4,4',5,5" heptachlorobiphenyl); CAS Number: 35065-29-3

Or a Certified Mixture at a concentration of 10 pg/ml.

5.14.2 PCB congeners Work standard solution, 2,0 pg  /ml

Dilute 2,0 ml of PCB congeners Stock standard solution (5.14.1) to 10,0 ml with hexane (5.4). Store the
solution in a refrigerator at 4°C (x 3°C). The solution is tenable under these conditions during at least 5 years
if the weight is carefully controled.

5.14.3 PCB congeners Work standard solution, 0,2 ug  /ml

Dilute 1,0 ml of PCB congeners Stock standard solution (5.14.2) to 10,0 ml with hexane (5.4). Store the
solution in a refrigerator at 4°C (x 3°C). The solution is tenable under these conditions during at least 5 years
if the weight is carefully controled.

5.15 OC-pesticide reference standards, as follows:
Each with a purity of not less than 99%.

Aldrin
((1R,4S,4aS,5S,8R,8aR)-1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-1,4:5,8-imethanonaphthalene);
CAS Number: 309-00-2

Dieldrin
((1R,4S,4aS,5R,6R,7S,8S,8aR)-1,2,3,4,10,10-hexachloro-1,4,4a,5,6,7,8,8a-octahydro-6,7epoxy-1,4:5,8-
dimethanonaphthalene)

CAS Number: 60-57-1

Chlordane, a isomer
(1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-4,7-ethano-1H-indene); a and (3 isomer;
CAS Numbers: 5103-71-9

Chlordane, [3 isomer
(1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-4,7-ethano-1H-indene); a and;
CAS Numbers: 5103-74-2
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Oxychlordane
(4,7-Methanoindan, 1,2,4,5,6,7,8,8-octachloro-2,3-epoxy-3a,4,7,7a-tetrahydro-, exo,endo-);
CAS Number: 27304-13-8

op'-DDT
[0,p™-(1,1,1-trichloro-2,2-bis(4-chlorophenyl) ethane)]
CAS Number: 789-02-6

pp'-DDT
[p,p'-(1,1,1-trichloro-2,2-bis(4-chlorophenyl) ethane)]
CAS Number: 50-29-3

pp'-TDE
(pp'-DDD) [p,p'-1,1-dichloro-2,2-bis(4-chlorophenyl) ethane]
CAS Number: 72-54-8

pp'-DDE
[p,p'-(1,1-dichloro-2,2-bhis(4-chlorophenyl) ethylene)]
CAS Number: 72-55-9

Endosulfan, o stereoisomer
(6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-benzodioxathiepin 3-oxide);
CAS Number: 959-98-8

Endosulfan, [ stereocisomer
(6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-benzodioxathiepin 3-oxide);
CAS Number: 33213-65-9.

Endosulfan-sulphate; CAS Number: 1031-07-8

Endrin
[AR,4S,4aS,5S,6S,7R,8R,8aR)-1,2,3,4,10,10-hexachloro-1,4,4a,5,6,7,8,8a-octahydro-6,7-epoxy-1,4:5,8-
dimethanonaphthalene]

CAS Number: 72-20-8

Heptachlor
(1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-4,7-methanoindene)
CAS Number: 76-44-8

B-Heptachlorepoxide
(1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-4,7-methanoindene(exo))
CAS Number: 1024-57-3

HCB
(hexachlorobenzene)
CAS Number: 118-74-1

o-HCH (a-BHC)
(a-1,2,3,4,5,6-hexachlorocyclohexane)
CAS Number: 319-84-6

B-HCH (B-BHC)
(B-1,2,3,4,5,6-hexachlorocyclohexane)
CAS Number: 319-85-7

y-HCH (y-BHC,; lindane)
(y-1,2,3,4,5,6-hexachlorocyclohexane)
CAS Number: 58-89-9

Keto endrin
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CAS 53494-70-5

Nonachlor, cis
CAS Number 5103-73-1

Nonachlor, trans
CAS Number 39765-80-5

Photoheptachlor
CAS Number 33442-83-0

Or a Certified Mixture at a concentration of 10 pg/ml.

5.15.1 Pesticide Stock solution 1, 100 pg/ml

Weigh 10 mg (+ 0,01 mg) of each individual pesticide (5.15) in seperate brown medicine glass bottles of 100
ml and add iso-octane (5.7) to achieve a concentration of 100 pg/ml. Store the solutions in a refrigerator at
4°C (+ 3°C). The solutions are tenable under these conditions during at least 5 years if the weight is carefully
controled. Or use a commercially available standard solution of 100 pg/ml.

NOTE Dissolve R-HCH in 10 ml toluene (5.8, to achieve complete solvability) and dilute further with iso-octane (5.7)
to achieve a concentration of 100 pg/ml.

5.15.2 Pesticide Stock solution 2, 2,5 ug/ml
Mixture of all individual pesticide stock solutions 1 (5.15.1).
Pipet 2,5 ml of each individual pesticide stock solutions 1 (5.15.1) into one 100,0 ml graduated flask and

dilute with hexane (5.4) to 100,0 ml. Store the solution in a refrigerator at 4°C (+ 3°C). The solution is tenable
under these conditions during at least 5 years if the weight is carefully controled.

5.15.3 Pesticide Working solution, 0,5 pg/ml

Pipet 2,0 ml of pesticide stock solution 2 (5.15.2) into one 10,0 ml graduated flask and dilute with hexane
(5.4) to 10,0 ml. Store the solution in a refrigerator at 4°C (x 3°C). The solution is tenable under these
conditions during at least 5 years if the weight is carefully controled.

5.16 Calibration solutions

Prepare calibration mixtures according to Table 1 in a final volume of 1,0 ml of an alkane solvent (e.g.
hexane/decane = 95+5 (5.6) or iso-octane (5.7) and store them at 4°C + 3°C.
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Table 1 — Calibration mixtures
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Level | PCB 02 pgimi | OC 05 gi;z’()) ug/mi 113(%2'PCB ngr/”niq)i PCB 209 1000 | SOMVeM
(5.14.3) (5.15.3) (5.13.2) ng/ml (5.12.3)
pl ng/ml i ng/ml i ng/ml i ng/ml pl ng/ml pl
1 0 0 0 0 0 n.a 100 10 50 50 850
2 5 1 20 10 0 n.a 100 10 50 50 825
3 10 2 50 25 0 n.a 100 10 50 50 790
4 25 5 250 125 0 n.a 100 10 50 50 575
5 100 20 0 n.a. 100 500 100 10 50 50 650
6 250 50 0 n.a. 250 1250 100 10 50 50 350
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5.17 Glass vial, 100 ml, with teflon-lined screwcap s
5.18 Glass wool

Heated at 160-200°C during at least 24 h.
Sodiumsulphate, anhydrous

Heated at 160-200°C during at least 24 h.

5.19 Helium gas

Purity 5,0 or better.

5.20 Nitrogen gas

Purity 5,0 or better.

5.21 GC sampler vial, 2 ml

5.22 Glass graduated evaporation tubes, 50 ml
5.23 Chromatographic tubes, glass or teflon
Chromatographic tube with solvent reservoir.

5.24 Autosampler vial, with limited volume insert
5.25 Glass tubes, approximately 50 ml

5.26 Glass tubes, approximately 4 ml

5.27 anhydrous sodiumsulphate

6 Apparatus
6.1 General

All technical descriptions are examples of possible system setups and parameters and have to be scaled or
adopted to the user's equipment.

6.2 Analytical balance, accuracy 0,01 mg
6.3 Analytical balance, accuracy 10 mg
6.4 Mechanical shaker

6.5 The GPC cleanup system, consisting of an HPLC p  ump, an automatic injection system,
a GPC-column and a fractioncollector

Equilibrate the GPC-system under the recommended operating conditions and check the GPC column
performance as subscribed in EPA method 3640 [1].

In case the recovery of B-HCH and y-Chlordane in the GPC control with a standard solution is too low the
start of the collection time of the OC/PCB fraction is too late. In case the recovery of HCB is too low the end
time of the OC/PCB fraction is too early.

12
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6.5.1 HPLC-pump

The HPLC pump shall be capable of maintaining a flow-rate of 1,0 ml/min Ethylacetate/Cyclohexane 1/1 (5.3).

6.5.2  Automated injection system

The automated injection system shall be capable of performing a series of unattended injections of a volume
of 500 ul out of 2 ml GC sampler vial (5.24).

6.5.3 GPC-column

The GPC-column shall be capable of performing a separation as specified by criteria in EPA Method 3640 [3].

For example: length 45 cm, internal diameter 10 mm, stationary phase Bio Beads SX-3.
The OC/PCB containing fraction elutes between 16 min - 26 min. (guideline, should be tested before use).

6.5.4 Fraction collector

6.6 Evaporation system, equipped with 50 ml graduat  ed glass tubes and nitrogen gas, for
example turbovab evaporator

6.7 Evaporation block, equipped with heater and nit  rogen gas for example a Pierce
evaporation apparatus

The evaporation block shall be able to contain 4 ml glass tubes (5.26).

6.8 Gaschromatograph-Mass spectrometer (single quad  rupole)
6.8.1 General

The gaschromatograph shall be capable of working with capillary columns. The use of a capillary column
coated with a mid-range polarity stationary phase (dimensions 30m x 0,25 mm, filmthickness 0,25 um) is
recommended. The column flow is kept constant at 1,3 ml/min.

The temperature program starts at an initial temperature of 80°C where it is kept for 3 min. After this the
temperature is ramped with 5°C/min to a final temperature of 280°C where it is kept for 10 min. Finally, the
GC is cooled to 80°C.

6.8.2 Mass-spectrometer

The mass-spectrometer shall be capable of monitoring in full scan mode or selected ion monitoring (SIM),
and should be tuned according to the manufacturer's description.

6.8.2.1 SIM mode operation

The selected mass fragments are shown in the

Table 2: PCBs and
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Table 3: OCs. At least one quantifier ion and two qualifier ions have to be measured. Depending on the
retention time of the components, SIM windows are composed, preferably with less than 20 fragments 2

Table 2 — Selected ions for PCBs

Compound Quaniter | Quattirs | Qualtierz
PCB 28 256 258 186
PCB 52 292 290 220
PCB 101 326 324 254
PCB 153 360 358 290
PCB 138 360 358 290
PCB 180 394 396 324
®C,,-PCB 28 268 270

®C,,-PCB 52 304 302

C,,-PCB 101 338 336

®C,,-PCB 153 372 370

®C,,-PCB 138 372 370

®C,,-PCB 180 406 408

PCB 209 498 500

2 The selection of other quantifier/qualifier masses is allowed but the suitability for identification and quantification should
be demonstrated.
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Table 3— Selected ions for OC Pesticides

Compound Quenter | ualtiers | Guatterz
Aldrin 263 265 293
Dieldrin 263 277 237
a-Chlordane (cis) 373 375 237
y-Chlordane (trans) 373 375 237
Oxychlordane 387 389 185
o,p'-DDT 235 237 165
p.p'-DDT 235 237 165
p.p-TDE 235 237 165
p.p'-DDE 246 248 318
o-Endosulfan 339 341 272
B-Endosulfan 339 341 272
Endosulfan-sulphate 387 389 272
Endrin 263 265 281
Endrin-Ketone 317 319 281
Heptachlor 272 274 237
Heptachlorepoxide 353 355 263
HCB 284 286 249
o-HCH 181 183 219
B-HCH 181 183 219
y-HCH 181 183 219
Cis-Nonachlor 409 407 237
Trans-nonachlor 409 407 237
Photoheptachlor 337 339 266
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6.9 Gaschromatograph-Mass spectrometer (triple quad  rupole)
6.9.1 General

The gaschromatograph shall be capable of working with capillary columns. The use of a capillary column
coated with a mid-range polarity stationary phase (dimensions 30m x 0,25 mm, filmthickness 0,25 pm) is
recommended. The column flow is kept constant at 1,3 ml/min.

The temperature program starts at an initial temperature of 80°C where it is kept for 3 min. After this the
temperature is ramped with 5°C/min to a final temperature of 280°C where it is kept for 10 min. Finally, the
GC is cooled to 80°C.

6.9.2 Mass-spectrometer

The mass-spectrometer shall be capable of Multiple Reaction Monitoring (MRM), and should be tuned
according to the manufacturer's description.

6.9.2.1 MRM mode operation
The selected mass fragments are shown in Table 4 and Table 5. At least one quantifier transition and one

qualifier transition have to be measured. Depending on the retention time of the components, MRM windows
are composed. 3

Table 4 — MRM Transitions for PCBs

Quantifier Qualifier Collision energy

Compound transition [m/z] transition [m/z] Dwell (msec) V)
PCB 28 256 > 186 258 > 186 75 25
PCB 52 290 > 220 292> 222 75 25
PCB 101 324> 254 326 >256 75 25
PCB 153 360> 290 358->288 75 25
PCB 138 360> 290 358> 288 75 25
PCB 180 394->324 396>326 75 25
C,-PCB 28 268 > 198 270 > 198 75 25
C,-PCB 52 302> 232 304->234 75 25
C1,-PCB 101 336> 266 338->268 75 25
C,-PCB 153 372302 370300 75 25
C,,-PCB 138 372302 370300 75 25
C,-PCB 180 406->336 408->338 75 25
PCB 209 498->428 25 25

3 Collision energy should be optimised for the used instrument, the shown values are indicative.
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Compound th:r?snigg?\r[m/z] t?:r?s“ftlgn miz | Pwell (msec) g/(;"iSion ey
Aldrin 263->228 263->193 75 20
Dieldrin 263->193 263->228 75 35
a-Chlordane (cis) 3735266 373>301 75 28
y-Chlordane (trans) 373->266 373>301 75 28
Oxychlordane 185>121 185->149 75 15
o,p-DDT 235->165 235->199 75 30
p,p-DDT 235->165 235->199 75 30
p,p'-TDE 235->165 235>199 75 30
p,p'-DDE 246->176 318->248 75 28
o-Endosulfan 241->206 195->160 75 15
B-Endosulfan 195->159 2415206 75 10
Endosulfan-sulphate 2725237 2745239 75 14
Endrin 281->245 263->193 75 11
Endrin-Ketone 317>101 317>245 75 20
Heptachlor 272>237 274->239 75 18
Heptachlorepoxide 353>263 353->289 75 12
HCB 284->249 249->214 75 16
a-HCH 181->145 219->183 75 17
B-HCH 181->145 219->183 75 17
y-HCH 181->145 219->183 75 17
Cis-Nonachlor 407->300 407>263 75 25
Trans-nonachlor 373->266 373>301 75 25
Photoheptachlor 339->266 301->266 75 25
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6.9.2.2 Fullscan mode operation

The mass-range is scanned from 50 amu - 550 amu at three scans per second. The scan rate may vary but
there have to be at least ten scans per peak.

7 Sampling
The sample should be truly representative and not been damaged or changed during transport or storage.

Sampling is not part of the method specified in this European Standard. A recommended sampling method is
given in EN ISO 6497 [2].

8 Preparation of test sample
Prepare the test sample in accordance with EN ISO 6498.

Dry or low moisture products such as cereals and cereal products, mixed feeds, and hay should be ground
carefully so that it passes completely through a sieve with 1 mm apertures. Mix thoroughly.

9 Procedure
9.1 General
Analyse in each series the following samples:
1) Procedural blank;
2) Blank animal feed (n=1) and/or blank oil (n=1);
3) Blank animal feed spiked (n=2) and/or blank oil spiked (n=2);
4) All samples.
NOTE Any blank feed sample proven to be blank in a previous run can be used for quality control.

9.2 Test portions of animal feed stuff and oil samp  les
9.2.1  Test portion of animal feed

9.2.1.1 OCs and for ndI-PCBs (method 1)
For OCs and for ndI-PCBs using method 1: Weigh 8,0 g (+ 0,10 g) of the prepared test sample into a 100 ml

glass vial. Fortify the sample with 160 ul **C;,-PCB mix Work solution (5.13.2). (2 ng/g feed). Mix the test
sample and 13¢,,-PCB mix solution and incure for at least 1 hour.

9.2.1.2 ndI-PCBs (method 2)
For ndl-PCBs using method 2: Weigh 40.0 g (= 0,10 g) of the prepared test sample into a 100 ml glass vial.
Fortify the sample with 160 pl *C,-PCB mix Work solution (5.13.2). (0,4 ng/g feed). Mix the test sample and
13¢,,-PCB mix solution and incure for at least 1 hour.

NOTE If fat content is higher than 10 wt% the amount of sample must be proportionally less.
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9.2.2  Test portion 1 gram oil

9.2.2.1 OCs and for ndI-PCBs (method 1)

For OCs and for ndI-PCBs using method 1: Weigh 1,0 g (£ 0,10 g) of the oil sample into a glass tube of 50 ml
(5.25). Fortify the sample with 200 pl 3C,,-PCB mix Work solution (5.13.2). (20 ng/g oil). Add 3,8 ml
ethylacetrate/cyclohexane (1:1 v/v) mixture (5.3) and vortex for 5 min.

9.2.2.2 ndI-PCBs (method 2)

For ndlI-PCBs using method 2: Weigh 5,0 g (x 0,10 g) of the oil sample into a glass tube of 50 ml (5.25).
Fortify the sample with 200 pl 3¢,,-PCB mix Work solution (5.13.2). (4 ng/g oil). Add 19,8 ml hexane (5.4)
and vortex for 5 min. Add 20 ml conc H,SO,4 and place in an ultrasonic bath for at least 1 hour. After
separation of the phases take the upper layer. Extract the remaining H,SO,4 phase with another 5 ml hexane.
Collect the hexane phases and evaporate (40°C, N) to a final volume of <1,0 ml. Make the volume up to 5,0
ml using cyclohexane/ethylacetate (5.3).

9.3 Extraction of the feed test portion

9.3.1.1 Organochlorine pesticides and for ndl-PCBs (method 1)

For OCs and for ndl-PCBs using method 1: Add 50 ml ethylacetate (5.1) to the sample test portion, close the
vial with a teflon-lined screwcap and shake it during minimal 18 h using a mechanical shaker (6.4). Filter the
extract over anhydrous sodiumsulphate (5.27) (approximately 10 gr in a glassfunnel with some glasswool
(5.18)). Measure 25 ml filtrate, bring into a graduated tube (5.25) and evaporate (40°C, N,) to a final volume
of <1,0 ml. Make the volume up to 2,0 ml using cyclohexane/ethylacetate (5.3).

9.3.1.2 ndI-PCBs (method 2)

For ndl-PCBs using method 2: Add 250 ml ethylacetate (5.1) to the sample test portion, close the vial with a
teflon-lined screwcap and shake it during minimal 18 h using a mechanical shaker (6.4). Filter the extract
over anhydrous sodiumsulphate (5.27) (approximately 10 gr in a glassfunnel with some glasswool (5.18)).
Measure 125 ml filtrate, bring into a graduated tube (5.25) and evaporate (40°C, N,) to a final volume of <1,0
ml. Add 50 ml hexane and 10 ml conc H,SO, and place in an ultrasonic bath for at least 1 hour. After
separation of the phases take the upper layer. Extract the remaining H,SO, phase with another 25 ml hexane.
Collect the hexane phases and evaporate (40°C, N,) to a final volume of <1,0 ml. Make the volume up to 2.0
ml using cyclohexane/ethylacetate (5.3).

9.4 Cleanup
9.4.1 Gel permeation chromatography clean-up

9.4.1.1 Preparation GPC system

Equilibrate the GPC-system under the recommended operating conditions (6.5) and check the GPC column
performance as subscribed in EPA method 3640 [3].

9.4.1.2 Purification

Inject 0,5 ml (=1 or 5 g feed or 0,1 or 0,5 g ail) from the prepared samples (9.2.2 or 9.3) into the GPC-
system. Collect the fraction eluting containing the compounds of interest (guideline: 16 and 26 min) directly
into 50 ml evaporation tubes (5.25). The collected GPC fractions are concentrated in an evaporation system
(40°C, N,, (6.7)) to a volume of approximately 0,5 ml. Transfer the extract into a 4 ml glass tube (5.26). Rinse
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the evaporation tube with 1 ml of hexane (5.4), and combine the solvent with the first fraction into the 4 mi
glass tube.

9.4.2 Column chromatography on partially deactivate  d silica

Pack the chromatographic tube (5.23) in the following order: glass wool plug (5.18), 4,0 g of deactivated
silica gel (5.9), 5 mm to 10 mm layer of sodium sulfate (5.27) glass wool plug (5.18). Before use, rinse the
column with 10 ml of n-hexane (5.4) and discard the eluate. As soon as the hexane has drained to the top of
the silica gel, pipette the n-hexane solution derived from the evaporation of the sample solution (9.4.1.2) on
to the pre-washed silica gel column. Elute 6 times with 3 ml eluant (n-hexane:toluene) (5.10). Collect eluate
and concentrate in an evaporation system (40°C, N, (6.7)) to a volume of approximately 0,5 ml. Transfer the
extract into a 4 ml glass tube (5.26), and add 10 pl decane (5.5). Rinse the evaporation tube (5.26) with 2 ml
of hexane (5.4), and combine the solvent with the first fraction into the 4 ml glass tube. Evaporate the solvent
gently in an evaporation block (40°C, N,, (6.7)) until only the decane remains. Add 10 ul PCB 209 work
solution (5.12.3) and 180 ul hexane (5.4) to the residue, and mix thoroughly. Finally, transfer the extract into
the autosampler vial, using a limited volume insert (5.24).

Low recoveries for endosulfan (alpha, beta) and/or dieldrin can be due to an insignificant elution. If so the
number of eluting cycles shall be increased.

NOTE The final concentration is 5 or 25 g feed per ml or 0.5 or 2.5 g oil per ml. If necessary the final solution can be
diluted with hexane (5.4) to fit within the calibration range, or further concentrated where needed.

9.5 Gas chromatography

9.5.1 Preparation of the system
Equilibrate gas chromatographic system under the recommended operating conditions (6.8).

Tune and Calibrate the MS system.

9.5.2 Checking Instrument settings

Inject calibration level 5 (5.16), and check peakshape and retention times for al compounds of interest.
Modify the SIM or MRM window if necessary for start/ending time in the MS page of the instrument method.

9.5.3 Checking sensitivity of the system
Inject Calibration level 2 (5.16). All compounds of interest should be detectable with a signal-to-noise (s/n)

ratio of six or higher. If not, appropriate action has to be taken, for example by cleaning the ion source (when
a dirty ion source is present) or by retuning the MSD or by changing the analytical column (bad peak shape).

9.5.4 Determination

Inject a sulfficient aliquot (e.g. 2 ul) of the calibration standard solutions (5.16, 1 to 6) and an equal volume of
the sample extracts, using a splitless injector.

Identify the individual pesticides/PCB peaks on basis of retention time and ion ratio?.
Determine the amount of pesticides/PCB by comparing the size of the sample peaks with those of the known

amount of the corresponding pesticide/PCB peaks in the calibration standard solutions (5.16, 1 to 6).
Calibration is based on internal standard principle.

4 The separation of some PCB congeners may be critical. Ensure that PCB 28 is not interfered by PCB 31, PCB 52 shall
not be interfered by PCB 69, PCB 138 shall not be interfered by PCB 163 and 164
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10 Calculation and expression of results
10.1 General
Calculations are performed using data acquisition software. Settings are as below:

Before processing all data, the retention times of all compounds of interest are checked and, if necessary,
modified in the processing method.

Use a five-point internal standard calibration, force the intercept through zero (if no signal from the blank
sample is present), and calculate the correlation coefficient r°.

After processing of the data, every result is manually checked for correct integration.

The *C labelled PCB internal standards (5.13.1) shall be appointed to the native (non labelled) analogue
(5.14.1) for the purpose of identification and quantification. The OCs (5.15) shall be appointed to the nearest
eluting 13C labelled PCB internal standard.

10.2 Calibration criteria

Criterium for Correlation coefficient: >0,995.

The results should fit within the calibration curve. When a result exceeds the thresholds of the calibration
curve the sample should be diluted and reanalysed until it fits within the calibration curve.

10.3 Identification and confirmation

The compounds of interest are identified on retention time and mass ratio (SIM) or mass spectrum (full scan).
The relative intensities of the detected ions, expressed as a percentage of the intensity of the most intense
ion, shall correspond to those of the calibration standard, either from calibration standard solutions or from
spiked samples, at comparable concentrations, measured under the same conditions within the following
tolerances (Table 6. Relative Intensities):

Table 6 — Relative intensities

Relative intensity (% of base peak) Tolerances
> 50% +10%
> 20% to 50% +15%
> 10% to 20% +20%
< 10% +50%

The minimum acceptable retention time of the OC or PCB under investigation is twice the retention time
corresponding to the void volume of the column. The ratio of the chromatographic retention time of the
analyte to that of the internal standard (**C1,-PCB 28, 52, 101, 138, 153, or 180), the relative retention time,
shall correspond to that of the calibration solution at a tolerance + of 0,25%.

10.4 Calculation
For all calibration levels per component of interest the Relative Response Factor (RRF) is calculated.

For the pesticides and the PCBs this is done in relation with 13¢,,-PCB 28, 52, 101, 138, 153, or 180.
For *C,,-PCB 28, 52, 101, 138, 153, or 180 this is done in relation with PCB 209.
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Components of interest:

Ax XQ;

RRF(n) = X—Q'S 1)
Qx X Ais

Internal standards:
Ais X

RRF(ny = e x s @
Qis X Ars

where

A, is the Area of the Quantifier lon of component of interest;

Ais is the Area of the Quantifier lon of used internal standard (13C12-PCB 28, 52,101, 138, 153, or 180);
Ais is the Area of the Quantifier lon of PCB 209;

Qis is the Amount of internal standard 13C12-PCB 28, 52,101, 138, 153, or 180 ng/ml;

Qs is the Amount of PCB 209 ng/ml;

Q, is the Amount of component of interest ng/ml.

Consequently the averaged relative response factor is calculated:

-1 5
RRF(n)=gx;RRFi (n) (©)

where
n is the Component of interest;
i is the Calibration level (2 thru 6) (level 1 is blank).

Consequently the averaged relative response factor is calculated for internal standard (13C12-PCB mix):

. ]_ 6
RRF (m = gx__ZZRRFi (m) 4

where
m is the Internal standard (**C,,-PCB 28, 52, 101, 138, 153, or 180);

i is the Calibration level (2 thru 6) (level 1 is blank).

Calculation concentration component of interest.
The concentration component of interest is calculated by:
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AxXQis

X~ - (5)
Ais XWXRRF(n)

where
C, isthe Concentration component of interest in ng/g;
A, is the Area of the Quantifier lon of component of interest in the sample extract;

Ais is the Area of the Quantifier lon of used internal standard (13ClZ-PCB 28, 52, 101, 138, 153, or 180)
in the sample extract;

Qi is the Amount of internal standard (**C;,-PCB 28, 52, 101, 138, 153, or 180) ng/ml;

W is the Weight of injected sample amount equivalent g/ml.

10.5 Recovery

The recovery for the used internal standard (13C12-PCB 28, 52, 101, 138, 153, or 180) is calculated by:

is X
AsXQy x100 (6)
Qis X Ars XRRF (m)

percentage recovery (%) =

where

Ais is the Area of the Quantifier lon of used internal standard (13ClZ-PCB 28, 52, 101, 138, 153, or 180)
in the sample;.

Ais is the Area of the Quantifier lon of PCB 209 in the sample;
Qi is the Amount of internal standard (**C;,-PCB 28, 52, 101, 138, 153, or 180) ng/ml;
Qs is the Amount of PCB 209 ng/ml.

The collected data make it possible to check a series of recovery values.

1) The injection efficiency can be calculated from the area for PCB 209 in the sample extract
compared to the average area of the calibration levels. The injection efficiency should be between
60% and 150%.

2) The recovery percentage of the internal standard 13¢,,-PCB 28, 52, 101, 138, 153, or 180 in a
sample can be calculated as follows: first, the relative area of 13C12-PCB 28, 52, 101, 138, 153, or
180 is calculated by determining the ratio between the areas of 3c,,-PCB 28, 52, 101, 138, 153, or
180 and PCB 209 of the sample of interest. Then the ratio is calculated for 3¢c,,-PCB 28, 52, 101,
138, 153, or 180 and PCB 209 in a solvent standard. Finally, the calculated PCB ratio in the sample
is divided by the PCB ratio in the solvent standard and multiplied by 100%.

NOTE During evaporation the more volatile compounds can be lost, easily recognised by the profile, leading to a
low recovery for the lighter (and more volatile) compounds, and a higher recovery for the heavier (and less volatile)
compounds.

3) The recovery percentage for the native PCBs and pesticides (trueness) can be calculated by
comparing the calculated result for the fortified blank sample with the theoretical value (fortified
amount). The trueness should be between 80% and 110% for the PCB’s and between 70% and
120% for pesticides (see decision 2002/657/EC [3]).
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NOTE: Performance criteria for methods for the determination of ndl-PCBs are laid down in Commission
Regulation (EC) 152/2009 chapter 1.

11 Precision

11.1 Interlaboratory test

[4].To be completed

11.2 Repeatability and precision within participati ng laboratories

To be completed

11.3 Reproducibility and precision between particip ating laboratories

To be completed

12 Test report
The test report shall contain at least the following data:
1 information necessary for the identification of the sample;
2 areference to this European Standard;
3 the date of sample receipt;
4  the test results and the units in which they have been expressed; where necessary the recoveries

shall be stated along with the test results and whether the test results were corrected with those
recoveries.

13 Important considerations
13.1 Consideration 1

It is possible to use alternative extraction techniques (e.g. accelerated solvent extraction ASE) and extraction
solvents (e.g. as described in [5]). The suitability shall be proven.

13.2 Consideration 2

It is possible to use different amounts of silica with different deactivation status and different elution solvents,
as described in [5]. The suitability shall be proven.

13.3 Consideration 3
It is possible to use a different clean-up step rather than GPC. The suitability shall be proven.

13.4 Consideration 4

It is possible to use a different internal standard for the OCP determination. The suitability shall be proven.
For the PCB determination, the use of **C labelled internal standards is mandatory.
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13.5 Consideration 5

Optimal GC-MS(MS) settings may vary among different systems. It is possible to apply different settings. The
suitability shal be proven.
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Annex A
(informative)

Results of interlaboratory tests

Table A.1 — Accuracy of the GC-MS method based ons  piked concentration in the samples

MS Accuracy — GC-MS

B C D G H Oil S
PCB 28 56 62 92
PCB 52 96 93 92
PCB 101 78 85 102 101 99
PCB 138 83 84 105 107 91
PCB 153 92
PCB 180 92 92 111 111 97
Aldrin 64 69 75 76 73
Dieldrin 93 80 68
0,p'-DDT 113 112 85 85
p,p'-DDT 106 102
p,p'-TDE 104 100
p,p’-DDE 81
a-Endosulfan 57 72
3-Endosulfan 77 68
Endosulfan-sulphate
Endrin 109 121
HCB 50 52 66 63
a-HCH 81
3-HCH 132
y-HCH 70 70 87 75
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Annex B

Description of PTV injection system (in case this i s available).

B.1 Sample preparation procedure

E)

The sample preparation is similar to the preparation described in Clause 9 of the method. The difference is
the end volume of the extract that will be injected. Instead of the 2 pl injected into a splitless injector, the
example described below is for 50 pl LV PTV (large volume PTV). To achieve the same sensitivity compared
to splitless injection a 25 fold larger end volume can be used (this would be 5 ml instead of 200 pl used when
injecting splitless). Achieving more sensitivity can be accomplished through evaporating more solvent.

B.2 PTV injection conditions using 50 pl injection (extracts are dissolved in
Hexane/Decane (95/5 (5.5)).

Initial temperature (Base)(°C): 80°C

Mode:

Splitflow (ml/min):
Splitless time (min):
Solvent Valve temp. (°C):
Surge Pressure (kPa):
Surge duration (min):
Evaporation phase:
Cleaning phase:
Ramped pressure:
Backflush:

Injection time (min):

Vent flow (ml/min):

Evaporation rate (°C/sec):

Evaporation temp (°C):
Evaporation time (min):
Transfer rate (°C/sec):
Transfer temp (°C):
Transfer time (min):
Clean rate (°C/sec):

Clean temp (°C):

PTV Large Volume
100

2

150

150

1

on

on

off

off

0,2 (depending on injection speed; in this example 5 pl/ sec).
50

10

80

0,8

10

280

30

10

340
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Clean time (min): 2 (this stage is positioned after the components of interest have eluted from
the column).
Clean flow (ml/min): 100
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Foreword

This document (EN 15742:2009) has been prepared by Technical Committee CEN/TC 327 “Animal feeding
stuffs”, the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by August 2009, and conflicting national standards shall be withdrawn
at the latest by August 2009.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EC Directive(s).

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies a gas chromatographic method with electron capture detection (ECD) for
the determination of organochlorine pesticides (OC’s) in animal feeding stuffs.

The method is applicable to animal feeding stuffs with a water content up to about 20 wt% and oil/fatty
samples containing residues of one or more of the following OC’s, toxaphene and some of their isomers and
degradation products:

— Aldrin;

— Dieldrin;

— Chlorocamphene (Toxaphene);

— Chlordane (= sum of Chlordane isomers and Oxychlordane);

— DDT (= sum of isomers op'-DDT, pp'-DDT, pp'-TDE (pp'-DDD), and pp'-DDE);

— Endosulfan (sum of a-/B-isomers and Endosulfan-sulphate);

— Endrin (sum of endrin and delta-keto-endrin);

— Heptachlor (= sum of Heptachlor and B-Heptachlorepoxide);

— Hexachlorobenzene (HCB);

— Hexachlorocyclohexane isomers o-HCH (a-BHC), B-HCH (B-BHC), y-HCH (y-BHC or lindane);

— Photoheptachlor;

— Cis and Trans nonachlor

The limit of quantification (LOQ) for the mentioned OCs is 5 ng/g in general. However, 10 ng/g applies for
Heptachlor, Aldrin, Endrin, Dieldrin, and Endosulfan (a-, B- and sulphate). Individual laboratories are

responsible to ensure that the equipment they use will achieve these limits of quantifications. The LOQs
apply to the individual OCs.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 6498, Animal feeding stuffs — Preparation of test samples

3 Terms and definitions
For the purpose of this document, the following terms and definitions apply.

3.1

limit of detection

smallest measured content, from which it is possible to deduce the presence of the analyte with reasonable
statistical certainty
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NOTE The limit of detection is numerically equal to three times the standard deviation of the mean of blank
determinations (n>10).

3.2
limit of quantification
lowest content of the analyte which can be measured with reasonable statistical certainty

NOTE If both accuracy and precision are constant over a concentration range around the limit of detection, then the
limit of quantification is numerically equal to 6 times the standard deviation of the mean of blank determinations (n>10).

3.3
feed additives

substances are feed additives when they comply with the definition of feed additives given in the Regulation
1831/2003

4  Principle

A test portion of animal feeding stuff is fortified with internal standard (PCB 198), and is extracted with
ethylacetate. The extract is concentrated and subsequently purified by:

— Gel permeation chromatography (GPC), with cyclohexane/ethylacetate as eluting solvent

— chromatography on partially deactivated silica gel.

The collected fraction containing the compounds of interest is concentrated and re-dissolved in a solution
containing another internal standard (PCB 209) as a reference standard. After cleanup the analytes are
measured using GC-ECD. Indentification is done on the basis of comparing retention times on capillary
columns of different polarity. Quantification is done using the internal standard method.

5 Reagents and materials

Use only reagents of recognized analytical grade and with a purity suitable for OC residue analysis. Check
the purity of the reagents by performing a blank test under the same conditions as used in the method. The
chromatogram should not show any interfering impurity at the retention time of compounds of interest.
WARNING — The use of this European Standard can involve hazardous materials, operations and
equipment. This standard does not purport to address all the safety problems associated with its use.

It is the responsibility of the user of this European Standard to establish appropriate safety and
health practices and determine the applicability of regulatory limitations prior to use.

5.1 Cyclohexane

5.2 Ethylacetate

5.3 Hexane

5.4 Dichloromethane

5.5 Iso-octane

5.6 Toluene
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5.7 Hexane/toluene = 3+7, parts by volume

Mix 30 ml of hexane (5.3) with 70 ml of toluene (5.6) thoroughly. Store at room temperature in a tightly
closed glass bottle.

5.8 Sodium Sulphate, anhydrous

Heated to 160-200°C during at least 24 h.

5.9 Ethylacetate/Cyclohexane = 1+1, parts by volume

Mix 500 ml of ethylacetate (5.2) with 500 ml of cyclohexane (5.1) thoroughly. Store at room temperature in a
tightly closed glass bottle.

5.10 Silica gel, deactivated with 3,5% water

Heat silica gel 60 (63um to 200um = 70 mesh to 230 mesh), at 130°C for at least 5 h, allow to cool in a
desiccator, and store in a tightly stopped container in the desiccator. To 96,5 g dried silica gel in a 300 ml
Erlenmeyer flask with a ground joint, add 3,5 ml water dropwise from a burette, with continuous swirling.
Immediately stopper the flask with a ground stopper and shake vigorously for 5 min until all lumps have
disappeared. Next shake for 2 h on a mechanical shaker, and then store in a tightly stoppered container.
Deactivated silica gel is tenable during approximately 2 weeks if carefully stored.

5.11 Internal standard (PCB 198)

5.12 Internal Standard (PCB 209)

5.13 OC-pesticide reference standards
Each with a purity not less than 99%.

Aldrin
((1R,4S,4aS,5S5,8R,8aR)-1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-1,4:5,8-dimethanonaphthalene)
CAS Number: 309-00-2

Dieldrin
((1R,4S,4aS,5R,6R,7S,8S,8aR)-1,2,3,4,10,10-hexachloro-1,4,4a,5,6,7,8,8a-octahydro-6,7epoxy-1,4:5,8-
dimethanonaphthalene)

CAS Number: 60-57-1

Delta-keto-endrin
CAS 53494-70-5

Chlordane
(1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-4,7-ethano-1H-indene); o. and 3 isomer
CAS Numbers: 5103-71-9 and 5103-74-2

Oxychlordane
(4,7-Methanoindan, 1,2,4,5,6,7,8,8-octachloro-2,3-epoxy-3a,4,7,7a-tetrahydro-, exo,endo-)
CAS Number: 27304-13-8
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op'-DDT
[0,p™-(1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane)]
CAS Number: 789-02-6

pp'-DDT
[p,p-(1,1,1-trichloro-2,2-bis(4-chlorophenyl) ethane)]
CAS Number: 50-29-3

pp-TDE
(p,p-DDD) [ p,p'-1,1-dichloro-2,2-bis(4-chlorophenyl) ethane]
CAS Number: 72-54-8

pp'-DDE
[p,p-(1,1-dichloro-2,2-bis(4-chlorophenyl) ethylene)]
CAS Number: 72-55-9

Endosulfan
(6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-benzodioxathiepin 3-oxide)
two stereoisomers, a, (), CAS Number: 959-98-8 and p, (II), CAS Number: 33213-65-9.

Endosulfan-sulphate;
CAS Number: 1031-07-8

Endrin
[(AR,4S,4aS,5S,6S,7R,8R,8aR)-1,2,3,4,10,10-hexachloro-1,4,4a,5,6,7,8,8a-octahydro-6,7-epoxy-1,4:5,8-
dimethanonaphthalene]

CAS Number: 72-20-8

Heptachlor
(1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-4,7-methanoindene)
CAS Number: 76-44-8

B-Heptachlorepoxide
(1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-4,7-methanoindene(exo))
CAS Number: 1024-57-3

HCB
(hexachlorobenzene)
CAS Number: 118-74-1

o-HCH (a-BHC)
(a-1,2,3,4,5,6-hexachlorocyclohexane)
CAS Number: 319-84-6

B-HCH (B-BHC)
(B-1,2,3,4,5,6-hexachlorocyclohexane)
CAS Number: 319-85-7

y-HCH (y-BHC; lindane)

(1,2,3,4,5,6-hexachlorocyclohexane)
CAS Number: 58-89-9

Photoheptachlor

CAS Number 33442-83-0
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Cis nonachlor

CAS Number 5103-73-1

Trans nonachlor

CAS Number 39765-80-5

Or a Certified Mixture at a concentration of 10 pg/ml.

5.14 Chlorocamphene (Toxaphene)

Technical mixture.

5.15 Stock solutions, 100 pg/ml

Weigh 5 -10 mg (¢ 0,01 mg) of each compound (5.11, 5.12, 5.13 and 5.14) in separate brown medicine glass
bottles of 100 ml and add iso-octane (5.5) to achieve a concentration of 100 ug/ml. Store the solutions in a
refrigerator at 4°C (+ 3°C). The solution is tenable under these conditions during at least 5 years if the weight
is carefully controled.

Dissolve 3-HCH in 10 ml toluene (5.6), to achieve complete solvability and dilute further with iso-octane (5.5)
to achieve a concentration of 100 pg/ml.

5.16 Mixed stock solutions

5.16.1 Mixed stock solution OC (without Endosulfan and Toxaphene)

Pipet of each OC-stock solution (5.15) the indicated volume (Table 1) in a volumetric flask of 100 ml. Fill up
to 100 ml with iso-octane (5.5) and mix. The achieved concentration is given in Table 1. Transport this
solution to a brown medicine glass bottle of 100 ml and store it in a refrigerator at 4°C (+ 3°C). The solution
is tenable under these conditions during at least 5 years if the weight is carefully controled.

5.16.2 Mixed stock solution Endosulfan

Pipet of each Endosulfan-stock solution (5.15) the indicated volume (Table 1) in a volumetric flask of 100 ml.
Fill up to 100 ml with iso-octane (5.5) and mix. The achieved concentration is given in Table 1. Transport this
solution to a brown medicine glass bottle of 100 ml and store it in a refrigerator at 4°C (+ 3°C). The solution is
tenable under these conditions during at least 5 years if the weight is carefully controled.
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Table 1 — Concentration of OCs in Mixed stock solution (5.16) and mixed standard solution (5.17)

Pipet volume |Mixed stock solution | Mixed standard solution
Compound (ml) (5.16 1&2) (ug/ml) (5.17.1 1&2) (ug/ml)
Aldrin 2,0 2,0 0,10
Dieldrin 2,0 2,0 0,10
a-Chlordane 1,0 1,0 0,05
y-Chlordane 1,0 1,0 0,05
Oxychlordane 1,0 1,0 0,05
0,p'-DDT 4,0 4,0 0,20
p,p-DDT 4,0 4,0 0,20
p,p-TDE 4,0 4,0 0,20
p,p'-DDE 4,0 4,0 0,20
a-Endosulfan 2,0 2,0 0,10
B-Endosulfan 2,0 2,0 0,10
Endosulfan-sulphate 1,0 1,0 0,05
Endrin 1,0 1,0 0,05
Heptachlor 2,0 2,0 0,10
Heptachlor epoxide 2,0 2,0 0,10
HCB 1,0 1,0 0,05
a-HCH 2,0 2,0 0,10
R-HCH 1,0 1,0 0,05
y-HCH (Lindane) 1,0 1,0 0,05
Photoheptachlor 2,0 2,0 0,10
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Pipet volume |Mixed stock solution | Mixed standard solution
Compound (ml) (5.16 1&2) (ng/ml) (5.17.1 1&2) (ug/ml)
Cis-Nonachlor 2,0 2,0 0,10
Trans-nonachlor 2,0 2,0 0,10

5.16.3 Mixed stock solution Toxaphene, 10,0 ug/ml

Pipet 10,0 ml of the Toxaphene-stock solution (5.15) in a volumetric flask of 200 ml. Fill up to 100 ml with iso-
octane (5.5) and mix. Transport this solution to a brown medicine glass bottle of 100 ml and store it in a
refrigerator at 4°C (+ 3°C). The solution is tenable under these conditions during at least 5 years if the weight
is carefully controled.

5.16.4 Internal standard stock solution PCB 198, 2,0 ug/mi

Pipet 2,0 ml of the PCB 198-stock solution (5.15) in a volumetric flask of 100 ml. Fill up to 100 ml with iso-
octane (5.5) and mix. Transport this solution to a brown medicine glass bottle of 100 ml and store it in a
refrigerator at 4°C (= 3°C). The solution is tenable under these conditions during at least 5 years if the weight
is carefully controled.

5.16.5 Internal standard stock solution PCB 209, 2,0 ug/ml

Pipet 2,0 ml of the PCB 209-stock solution (5.15) in a volumetric flask of 100 ml. Fill up to 100 ml with iso-
octane (5.5) and mix. Transport this solution to a brown medicine glass bottle of 100 ml and store it in a
refrigerator at 4°C (+ 3°C). The solution is tenable under these conditions during at least 5 years if the weight
is carefully controled.

5.17 Mixed standard solution

5.17.1 Mixed standard solution OCs

Pipet 5,0 ml of the mixed stock solution OCs (5.16.1) in a volumetric flask of 100 ml. Fill up to 100 ml with
iso-octane (5.5) and mix. The achieved concentration is given in Table 1. Transport this solution to a brown
medicine glass bottle of 100 ml and store it in a refrigerator at 4°C (+ 3°C). The solution is tenable under
these conditions during at least 5 years if the weight is carefully controled.t

5.17.2 Mixed standard solution Endosulfan

Pipet 5,0 ml of the mixed stock solution Endosulfan (5.16.2) in a volumetric flask of 100 ml. Fill up to 100 ml
with iso-octane (5.5) and mix. The achieved concentration is given in Table 1. Transport this solution to a
brown medicine glass bottle of 100 ml and store it in a refrigerator at 4°C (+ 3°C). The solution is tenable
under these conditions during at least 5 years if the weight is carefully controled.

5.17.3 Mixed standard solution Toxaphene, 0,5 pg/ml

Pipet 5,0 ml of the mixed stock solution Toxaphene (5.16.3) in a volumetric flask of 100 ml. Fill up to 100 ml
with iso-octane (5.5) and mix. Transport this solution to a brown medicine glass bottle of 100 ml and store it in a

1 The calibration solutions can also be prepared on the basis of a certified mixed standard solution of for example 10
ug/ml. In that case, the solutions shall cover the concentration range as shown in Table 2
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refrigerator at 4°C (+ 3°C). The solution is tenable under these conditions during at least 5 years if the weight
is carefully controled.

5.18 Internal standard solutions

5.18.1 PCB 198, 0,1 pg/mi

Pipet 5,0 ml PCB 198 standard solution (5.16.4) in a volumetric flask of 100 ml. Fill up with
ethylacetat/cyclohexane (5.9) and mix. Transport this solution to a brown medicine glass bottles of 100 ml
and store it in a refrigerator at 4°C (+ 3°C). The solution is tenable under these conditions during at least 5
years.

5.18.2 PCB 209, 0,1 pg/ml

Pipet 5,0 ml PCB 209 standard solution (5.16.5) in a volumetric flask of 100 ml. Fill up with
ethylacetat/cyclohexane (5.9) and mix. Transport this solution to a brown medicine glass bottles of 100 ml
and store it in a refrigerator at 4°C (+ 3°C). The solution is tenable under these conditions during at least 5
years.

5.19 GC-standard solutions

5.19.1 GC-standard OCs, Endosulfan, Toxaphene

Prepare calibration mixtures according to Table 2 for OCs, Endosulfan and Toxaphene each in a final
volume of 5,0 ml Ethylacetate/cyclohexane (5.9). Store in a refrigerator at 4°C (+ 3°C). The solution is tenable
under these conditions during at least 1 year.

Table 2 — Calibration mixtures for OCs, Endosulfan, Toxaphene and PCB, each in a final volume of
5,0 ml Ethylacetate/cyclohexane

Pipet from OC | Concentration | Concentration | Concentration
(5.17.1) or | in calibration | in calibration | in calibration
Level PCB 198 | PCB 209 | Endosulfan solution OC solution solution
(5.18.1) (5.18.2) (5.17.2) or Endosulfan Toxaphene
Toxaphene
(5.17.3) solution
[ml] [mi] [ml] (ng/ml) (ng/ml) (ng/ml)
1 0.25 0.25 0 0 0 0
2 0.25 0.25 0.05 0.5-2.0 0.5-1.0 5
3 0.25 0.25 0.10 1.0-4.0 1.0-2.0 10
4 0.25 0.25 0.20 2.0-8.0 2.0-4.0 20
5 0.25 0.25 0.40 4.0-16.0 4.0-8.0 40
6 0.25 0.25 0.80 8.0-32.0 8.0-16.0 80
7 0.25 0.25 1.60 16.0-64.0 16.0-32.0 160
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Depending on the expected mass fractions in the samples, the highest levels (6 and 7) may be ignored. It is
however important that the response in the sample exract lies within the range of the calibration solutions.
5.20 Blanc animal feeding stuff

The sample should be free of residues of OCs and interfering impurities.

5.21 Glass wool

6 Apparatus

All technical descriptions are examples of possible system setups and parameters and have to be scaled or
adopted to the user's equipment.

6.1 Analytical balance, accuracy 0,01 mg

6.2 Analytical balance, accuracy 10 mg

6.3 Tubes (e.g. polypropylene or glass), 50 ml

6.4 Mechanical shaker

6.5 Evaporation system, equipped with 10 ml graduated glass tubes and nitrogen gas, for
example a turbovab evaporator

6.6 GPC cleanup system: HPLC pump, an automatic injection system, a GPC-column and a
fraction collector

Equilibrate the GPC-system (6.6) under the recommended operating conditions and check the GPC column
performance as subscribed in EPA method 3640 [1].

In case the recovery of B-HCH and y-Chlordane in the GPC control with a standard solution is too low the

start of the collection time of the OC fraction is too late.In case the recovery of HCB is too low the end time of
the OC fraction is too early.

6.6.1 HPLC-pump

The HPLC pump shall be capable of maintaining a flow-rate of 1,0 ml/min Ethylacetate/Cyclohexane = 1+1,
parts by volume (5.9).

6.6.2  Automated injection system

The automated injectionsystem shall be capable of performing a series of unattended injections of a volume
of 500 pl.

6.6.3 GPC-column

The GPC-column shall be capable of performing a separation as specified by criteria in EPA Method 3640 [3].
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For example: length 45 cm, internal diameter 10 mm, stationary phase Bio Beads SX-3. The OC containing
fraction elutes between 16 min - 26 min. (guideline, should be tested before use).

6.6.4 Fraction collector

6.7 GC-ECD
The GC-ECD consists of an automatic injection system, a gaschromatograph equipped with a splitless
injector, a capillary column, an electron capture detector (ECD), and a computer with appropriate software.

The total chromatographic system should be adjusted and optimised according to the manufacturers
instructions.

6.7.1  Automated Injection System

The autosampler shall be capable of injecting 2 pl.

6.7.2 Gaschromatograph

The gaschromatograph shall be capable of working with capillary columns. The use of two capillary columns
coated with non-polarity and a mid-range polarity stationary phase (dimensions: 25 - 30m x 0,20 — 0,40 mm,
film thickness 0,10 pm — 0,40 um) is recommended. The column flow is kept constant at 1,0 — 2,0 ml/min.
The injector temperature is 220°C. Injection volume 2 pl splitless.

The oven temperature program starts at an initial temperature of 80°C where it is kept for 1 min. After this
the temperature is ramped with 5°C/min to a final temperature of 250°C where it is kept for 40 min. Finally,
the GC is cooled to 80°C.

6.8 Nitrogen gas

Purity 5,0 or better.

6.9 Helium gas

Purity 5,0 or better.

6.10 Centrifuge

7 Sampling

The sample should be truly representative and not been damaged or changed during transport or storage.
Sampling is not part of the method specified in this European Standard. A recommended sampling method is
given in ISO 6497 [2].

8 Preparation of test sample

Prepare the test sample in accordance with ISO 6498.

Dry or low moisture products such as cereals and cereal products, oilseeds and oilseed meals, mixed feeds,

and hay should be ground carefully so that it passes completely through a sieve with 1 mm apertures. Mix
thoroughly.

13





EN 15742:2009 (E)

9 Procedure

9.1 General

Analyse in each series the following samples:

1) Chemical blanc.

2) If blanc materials is avalible: animal feed (n=1), blanc oil (n=1).

3) Blanc animal feed spiked with organochlorine pesticides (n=2), blanc oil spiked with organochlorine
pesticides (n=2).

4) Blanc animal feed spiked with Endosulfan (n=2), blanc oil spiked with Endosulfan (n=2).
5) Blanc animal feed spiked with Toxaphene (n=2), blanc oil spiked with Toxaphene (n=2).
6) Blanc animal feed spiked with PCBs (n=2), blanc oil spiked with PCBs (n=2).

7) All samples.

NOTE Any blank feed sample proven to be blank in a previous run can be used for quality control.

9.2 Extraction
9.2.1 Animal feed

9.2.1.1 Spiking
Weigh 8,0 g (+ 0,10 g) of the blanc animal feed (in 9-fold) (0) in a 50 ml tube polypropylene tube (6.3) for
spiking. Add to two blanc animal feed samples 100 pl mixed stock solution OC (5.16.1), to two blanc animal

feed samples 100 pl mixed stock solution Endosulfan (5.16.2), and to two blanc animal feed samples 100 pl
mixed stock solution Toxaphene (5.16.3).. Let the solvent evaporate.

9.2.1.2 Samples

Weigh 8,0 g (+ 0,10 g) of each sample.

9.2.1.3 Extraction
Add 15 g sodium sulphate (5.8) to all samples and mix thoroughly. Fortify the sample with 400 pl internal
standard stock solution PCB 198 (5.16.4) = 100 ng/g. Add 25 ml ethylacetate (5.2) and extract during 18 h

using a mechanical shaker (6.4). Centrifuge (6.10) during 10 min at 3 000 rpm. Take 10,0 ml of the upper
solvent layer and evaporate (6.5) in a graduated tube to 2,0 ml.

9.2.2 Oil samples

Weigh 1,0 g (= 0,10 g) of the oil sample into a glass tube of 15 ml. Add 1 000 ul internal standard PCB 198
(5.18.1) = 100 ng/g oil. Add 3,00 ml ethylacetate/cyclohexane = 1+1, parts by volume mixture (5.9) and
vortex for 5 min.

9.3 Clean-up procedure
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9.3.1  Gel permeation chromatography clean-up (Remark 1)

Inject 0,5 ml (= 0,8 g feed or 0,1 g oil) from the prepared samples (9.2) into the GPC-system (6.6). Collect
the fraction eluting containing the compounds of interest (guideline: 16 and 26 min). The collected GPC
fractions are concentrated in an evaporation system (40°C, N,) to a volume of approximately 0,5 ml (0,8 g

feed or 0,1 g oil). Transfer the extract into a 4 ml glass tube and rinse the evaporation tube with 1 ml of
hexane (5.3), and combine the solvent with the first fraction into the 4 ml glass tube.

9.3.2 Column chromatography on partially deactivated Silica

Pack the chromatographic tube in the following order: glass wool plug (5.21), 4,0 g of deactivated silica gel
(5.10), 5 mm to 10 mm layer of sodium sulfate (5.8), glass wool plug (5.21). Before use, rinse the column
with 10 ml of hexane (5.3) and discard the eluate. As soon as the hexane has drained to the top of the silica
gel, pipette the n-hexane solution derived from the evaporation of the sample solution (9.3.1) on to the pre-
washed silica gel column. Elute 6 times with 3 ml eluant (n-hexane:toluene 3:7). Collect eluate and
concentrate in an evaporation system (40°C, N,) to a volume of approximately 0,5 ml. Add 0,5 ml internal
standard PCB 209 (5.18.2) and adjust volume to 1,0 ml with ethylacetate/cyclohexane = 1+1, parts by
volume (5.9). Inject 2 pl onto GC-ECD.

Low recoveries for endosulfan (alpha, beta) and/or dieldrin can be due to an insignificant elution. If so the
number of eluting cycles shall be increased.

NOTE If the final solution is too concentrated it can be diluted with ethylacetate/cyclohexane.

9.4 Gas chromatography

9.4.1 Preparation of the system

Equilibrate the gas chromatographic system under the recommended operating conditions (6.7).

9.4.2 Determination on GC column 1 (mid range-polarity)

Stabilize the system before use with two injections of the OC GC standard solution (5.19.1 -level 3). Inject
further two injections each of the OC (5.19.1 level 1-5), Endosulfan (5.19.1 level 1-5), and Toxaphene (5.19.1
level 1-5).

Analyse all samples, Inject after each 10 samples the OC (5.19.1 level 3), Endosulfan (5.19.1 level 3), and
Toxaphene (5.19.1 level 3). .

9.4.3 Determination on GC column 2 (non-polarity) for confirmation compounds

Stabilize the system before use with two injections of the OC GC standard solution (5.19.1 level 3). Inject
further two injections each of the OC (5.19.1 level 1-5), Endosulfan 5.19.1 level 1-5), and Toxaphene (5.19.1
level 1-5).

Analyse all samples, Inject after each 10 samples the OC (5.19.1 level 3), Endosulfan (5.19.1 level 3), and
Toxaphene (5.19.1 level 3).

Limitations in the degree of confirmation should be acknowledged when reporting the results.

10 Calculation and expression of results

10.1 Calibration criteria

Criterium for Correlation coefficient: >0,995.

15





EN 15742:2009 (E)

The results should fit within the calibration curve. When a result exceeds the thresholds of the calibration
curve the sample should be diluted and reanalysed until it fits within the calibration curve.
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10.2 Identification and confirmation

The compounds of interest are identified on two retention times (two capillary GC columns with different
stationary phases).

10.3 Calculation

For all calibration levels per component of interest the Relative Response Factor (RRF) is calculated.

For the pesticides and the PCBs this is done in relation with PCB 198.

For PCB 198 this is done in relation with PCB 209.

Concentration of all compounds shall be calculated for both GC columns. The concentration based on signal

without co-eluting compounds is dominant.
Components of interest:

AxXQ;q
RRF )= Qx:(i. 1)

Internal standards:

Ais X rs
RRF m = st'(i )

where
A, is the area of component of interest;
Ais is the area internal standard PCB 198;
A;s is the area of PCB 209;
Qis is the amount of internal standard PCB 198 ng/ml;
Qs is the amount of PCB 209 ng/ml;

Qx is the amount of component of interest ng/ml.

Consequently the averaged relative response factor is calculated:

____ 1 s
RRF (n)=ZX§RRFi(n) (©)

where

n is the component of interest;
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i is the calibration level (2 thruogh 5).

Consequently the averaged relative response factor is calculated for internal standard (PCB 198):

____ 1 s

RRF () =ZXZRRF i(m) (4)
i=2

where
m is the internal standard (PCB 198);
i is the calibration level (2 thru 5);

Calculation concentration component of interest
The concentration component of interest is calculated by:

Ax XQis

= ———— (%)
Ais X\WXRRF @)

where
C, is the concentration component of interest in ng/g;
A, is the area of component of interest in the sample extract;
As is the area of used internal standard (PCB 198) in the sample extract;
Qis is the amount of internal standard (PCB 198) ng/ml;

W is the weight of injected sample amount equivalent g/ml.

10.4 Recovery
The recovery for the used internal standard (PCB 198) is calculated by:

i X
A XQr, x100 (6)

percentage recovery (%) = —————
Qis X Ars XRRF ()

where
A is the area of internal standard (PCB 198) in the sample;
Ais is the area of of PCB 209 in the sample;
Qis is the amount of internal standard (PCB 198) ng/ml;
Qs is the amount of PCB 209 ng/ml.

The collected data make it possible to check a series of recovery values.
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1) The injection efficiency can be calculated from the area for PCB 209 in the sample extract
compared to the average area of the calibration levels. The injection efficiency should be between
60% and 150%.

2) The recovery percentage for the internal standards PCB 198 can be calculated from the, against
PCB 209 corrected area, of the PCB 198 compared to the, against PCB 209 corrected average
area in the calibration standard. An acceptable value for this recovery should be between 40% and
150%.

NOTE During evaporation the more volatile compounds can be lost, easily recognised by the profile, leading to a
low recovery for the lighter (and more volatile) compounds, and a higher recovery for the heavier (and less volatile)
compounds.

3) The recovery percentage for the PCBs and pesticides (trueness) can be calculated by comparing
the calculated result for the fortified blanc sample with the theoretical value (fortified amount). The
trueness should be between 70% and 120% for pesticides (see decision 2002/657/EC [3]).

10.5 Identification and confirmation

The minimum acceptable retention time of the OC under investigation should be twice the retention time
corresponding to the void volume of the column. The ratio of the chromatographic retention time of the analyt
to that of the internal standard (PCB 198), the relative retention time, shall correspondent to that of the
calibration solution at a tolerance + of 0,5%.

11 Precision

11.1 Interlaboratory test

An interlaboratory comparison was organized by RIKILT, Institute of Food Safety in the Netherlands. This
international laboratory ring trial aimed at the determination of organochlorines in animal feed and oil
(compounds of interest: Aldrin, Dieldrin, Chlordane, DDT, Endosulfan, Endrin, Heptachlor,
Hexachlorobenzene and Hexachlorocyclohexane). This paragraph describes the results of the
interlaboratory comparison of 2007.

For this interlaboratory ring trial four cattle feed, two oil samples, a chicken feed, a pig feed and a fish meal
sample were taken into account. Unfortunately, no samples were available which contain incurred residues
of, for the scope of the method, representative analytes. Therefore the contaminated samples were artificially
spiked on an appropriate level of 5-100 ng/g. For this interlaboratory 10 laboratories participate on GC-ECD
method. The relative standard deviation and the Horwitz coefficient of variation and the ‘HorRat’ were
calculated [4]. The averages and standard deviation of each individual compound were calculated over
participating laboratories using the GC-ECD method.

11.2 Repeatability and precision within participating laboratories

The repeatability of all compound-matrix combinations is given as the average variation coefficient [%] which
is calculated over the 10 individual participating laboratories.
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11.3 Reproducibility and precision between participating laboratories

The reproducibility of all compound-matrix combinations is given as the average variation coefficient [%]
which is calculated over all 10 participating laboratories. Secondly these values are compared with the
Horwitz coefficient of variation. Both values are listed i |n the table below. The Horwitz coefficient of variation

Table 3 — Average coefficients of jvariation [%]

Comment [S.v.L.1]: To be updated
based on the interlaboratory test.

GC-ECD Average coefficient of variation [%]

A B C D F G H Oil B[ Qil S
Aldrin 8 5 7 5 6
Dieldrin 8 7 8
0,p'-DDT 11 4 10 7
p,p’-DDT 10 7
p,p’-TDE 8 6
p,p'-DDE 0 5
a-Endosulfan 6 6
3-Endosulfan 7 15
Endrin 8 13
Heptachlor
HCB 7 7 9 6
a-HCH 6
R-HCH 6
»#HCH 8 5 6 5

Photoheptachlor
Cis-Nonachlor
Trans-nonachlor

is given between brackets using the Horwitz formula 2c®
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Cis-Nonachlor
Trans-nonachlor

GC-ECD Coefficient of variation and (Horwitz CV at assigned concentration)
A B C D F G H Oil B| Qil s
37 40 69 36 52
Aldrin (26) (24) (29) [ (26) (24)
66 58 53
Dieldrin (29) [ (26) (23)
42 24 73 57
0,p-DDT (25) (23) (28) | (26)
41 56
p,p-DDT (25) (23)
60 56
p,p-TDE (25) (22)
0 36
p,p'-DDE (38) (23)
32 33
a-Endosulfan (26) (23)
45 59
3-Endosulfan (26) (24)
34 43
Endrin (29) | (26)
Heptachlor
52 60 53 45
HCB (27) (24) (29) | (26)
52
a-HCH (25)
76
3-HCH (23)
49 56 61 45
»#HCH (26) (23) (29) | (26)
Photoheptachlor
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12 Test report

The test report shall contain at least the following data:

a) information necessary for the identification of the sample;
b) a reference to this European Standard;

c) the date of sample receipt;

d) the test results and the units in which they have been expressed; where necessary the recoveries shall
be stated along with the test results and whether the test results were corrected with those recoveries.

13 Important considerations

13.1 Consideration 1

It is possible to use alternative extraction techniques (e.g. accelerated solvent extraction ASE), for example
as detailed in [5]. The suitability shall be proven.

13.2 Consideration 2

It is possible to use different amounts of silica with different deactivation status, for example as detailed in [5].
The suitability shall be proven.

13.3 Consideration 3

It is possible to use different internal standards can be used. The suitability shall be proven, including the
absence of such analyte in the sample.
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Annex A
(informative)

Results of interlaboratory tests

Table Al1 — Accuracy of the GC-ECD method based on spiked concentration in the

samples.

MS | ECD Accuracy — GC-ECD

B C D G H Qil s
Aldrin 73 75 82 80 67
Dieldrin 77 78 66
0,p'-DDT 105 92 91 93
p,p'-DDT 105 104
p,p'-TDE 105 107
p,p'-DDE 92
a-Endosulfan 84 88
3-Endosulfan 72 70
Endosulfan-sulphate
Endrin 89 85
HCB 64 64 7 78
a-HCH 71
3-HCH 110
7»HCH 77 81 84 91
Photoheptachlor
Cis-Nonachlor
Trans-nonachlor
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cis-Chlordane - Mandel plot h
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trans-Chlordane - Mandel plot h
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Oxychlordane - Mandel plot h
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Annex 8. Modifications reported by participants

Lab PT744

We fully followed the standard as it was provided. Before the test, we just checked all the standards we have and
prepared the standard solutions freshly. Both PCB 198 and PCB 209 were used for calculation of the OCP results. The
online reporting was finished by two people, the reporting errors may not occur.

Lab PT749

The method of extraction was method 1 (9.2.1.1( for feed and method 1 (9.2.2.1) for oils. The samples were purified
by gel permeation chromatography. The standard solutions were freshly prepared from high purity standards and
the indications from point 5.18 and 5.19 were followed for stock solutions. For calculation of results we used matrix
matched calibration and for this reason the results were calculated form calibration curve and not by formula. Due
to the high background signal the beta endosulfan was not integrated for feed and 2 samples of oils. No reporting
errors occurred.

Lab PT704

Today we received the samples for participation in the GC-MS/MS study. As already tested in the pre-study we will
have to make several modifications:

1. We follow method 1 and use GC-MS/MS for measurement.

2.  We made several adaptions, these are marked in bold: Our GPC has different dimensions, so we could not
inject only 0,5 ml. We extracted 8 g, added 20 pl of 1 ng/ul internal standard (13C-PCB mix). We extracted
as described with 50 ml ethylacetate, filtrated, took 25 ml and evaporated. We reconstituted in 10 ml, these
10 ml were filtrated again over sodium sulfate in a paper filter to get a clear solution, 5 ml were injected
onto the GPC. Silica column was done as described in the method. Eluate was evaporated and reconstituted
in 490 pl, with 10 pl 1 ng/pl PCB 198 as internal standard. We cannot use PCB 209 as we often loose it some
time after preparation of the standards and do not see the peak any more.

For oil the procedure was followed as described, but as for feed the concentration of the internal standard
was reduced. We used 1 g oil with 10 pl of 1 ng/ul internal standard mix (13C-PCB). The concentration of
the IS in the calibration standards was 10 pg/ul for C13-PCB, and 20 pg/ul for PCB 198. The calibration
levels for PCB were 0,5, 1, 2, 5,20 and 50 pg/ul. For chlorinated pesticides we will prepare standards
containing 13C-PCBs this time, but we cannot prepare the high calibration levels. Our CKW levels could be 5,
10, 20, 50 and 100 pg/ul. A higher concentration as 100 pg/ul is not possible with the standard material we
have.

3. The additional filtration step before GPC was necessary, otherwise the system would have been clogged. |
would like to know, how the other labs do get rid of the particles in the extract without using a paper filter.

Please tell me, if our results will be useful for your study with the modifications we will have to make.
Unfortunately the study parallels two other ring trials (EUPT CF10 and EUPT SRM11) which we have to finish
until mid of may.

| have some questions about the PCB PT 743 GC-MS part. We would have to modify the method a little bit and |
would like to check whether if this would be O.K. for you:

1) In our lab we usually use a different internal standard. Instead of PCB 209 we use isotopically labeled PCB
70, PCB 111 and PCB 170 as syringe standard. Alternatively we could use PCB 169.

2) Our glass centrifuge tubes for extraction are not very tight anymore. Hence we usually stir the samples
instead of shaking them for extraction.





3) We would have to adjust GC and GPC parameters to make them fit for our equipment.
4) Which sample prep procedure should we use? Do you prefer method 1 (9.2.1.1) or method 2 (9.2.1.2)?
5) Or could we use ASE instead of method 1 or method 2?
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in box: removed as outside criteria <30% or >300% of the spiking level (>400%

reported concentrations pg/kg in red: outlier for fish meal/oil)
Aldrin

chicken feed pig feed vegetable oil fish oil fish meal

C D E F G H I J K L
PT703 14.06 10.6 13.28 10.92 39.57 28.92 31.65 42.93 34.43 38.25
PT704 9.3 9.2 13 8.3 233 243 247 254 239 22.7
PT705 7.3 11.52 12.45 15.83 50.49 39.27 53.05 42.56 29.85 12.29
PT706 [ o4 9% | 70 72 244 248 | 1036 1034 180 202
PT731
PT742 [ 792 77 | 727 65.9 209.3 2565 | 222.8 2456 | 209 170
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 [ 128 72 [ 102 98 182 187 [ 1112 1048 190 188
PT745
PT746
PT747
PT748 4.9 2.86 5.42 4.7 231 231 23 245 17.2 14.4
PT749 12 10 13 11 23 24 27 26 24 26
PT750 11.04 12.56 10.52 10.46 42.6 41.21 47.06 44.75 28.86 26.04
PT752
PT754
PT755 50.44 45.3 10.1 9.98 129.33 210.81 188.9 118.66 38.72 39.19
PT756
PT757
Dieldrin

C D E F G H I J K L
PT703 17.9 17.25 18.08 15.06 101.45 95.95 84.61 126.85 42.31 50.58
PT704 15.7 15.9 20 14.4 77.2 85.5 100.7 99.2 35.9 38
PT705 nt 251 6.15 0.57 30.71 22.09 0.58 31.85 11.54 0.69
PT706 nd nd nd nd 63.6 63.2 98 109 34 34
PT731
PT742 46.9 46.3 206 244.1 251.1 300.8 127 115
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 nd nd nd nd 18.6 19 113 118 34 34
PT745
PT746
PT747
PT748 11.2 9.21 12.13 10.78 82.3 89.1 97.3 103 35.34 315
PT749 7 7 7 29 28 38 31 14 13
PT750 16.56 18.48 15.59 16.43 110.86 106.79 125.98 121.26 39.53 40.28
PT752
PT754
PT755 231 8.96 nt 0.43 15.44 11.56 5.07 37.61 8.45 8.46
PT756
PT757
Endrin

C D E F G H I J K L
PT703 12.8 12.2 13.19 10.64 77.44 72.72 55.63 87.4 30.93 37.47
PT704 28 246 34.1 229 137.7 105.6 127.5 137.6 56.1 51.6
PT705 nt nt 2.2 26.65 269.39 55.74 153.1 2.48 1.09 5.6
PT706 18 16 14 16 68.8 68.6 101 96.2 42 36
PT731
PT742 nt nt nt nt nt nt nt nt nt nt
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 16 16 14 14 59.8 65.4 113 103 nd 36
PT745
PT746
PT747
PT748 13.8 11.67 14.4 13.1 104 109 108 115 41 37.7
PT749 28 29 61 62 12 12
PT750 12 13 10.8 11.12 81.6 79.34 84.04 82.58 29.91 30.38
PT752
PT754
PT755 4.28 10.78 nt nt 19.56 27.12 25.79 49.65 10.58 3.13
PT756
PT757
Endrin keton

C D E F G H I J K L
PT703 nt nt nt nt nt nt nt nt nt nt
PT704 3.5 2.1 4.2 3.8 46.1 20.8 17.2 13 33 4.5
PT705 [ nt 106 | 16 0.85 3.95 246 | 214 6.34 2.29 1.23
PT706 28 40 26 nd 178 178 | 106 260 100 106
PT731
PT742 <5 <5 <5 nt <5 <5 <5 <5 <5 <5
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 26 28 nd 30 159 164 224 214 104 104
PT745
PT746
PT747
PT748 nt nt nt nt nt nt nt nt nt nt
PT749 Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested
PT750 nt nt nt nt nt nt nt nt nt nt
PT752
PT754
PT755 1.2 1.28 | 1.24 1.22 9.67 9.78 9.5 9.68 1.27 1.29
PT756
PT757

nt: not tested; nd: not determined






reported concentrations pg/kg

in red: outlier

in box: removed as outside criteria <30% or >300% of the spiking level (>400%
for fish meal/oil)

cis-Chlordane

chicken feed pig feed vegetable oil fish oil fish meal

C D E F G H [ J K L
PT703 6.85 6.47 6.59 5.4 15.03 13.51 123 17.56 16.57 18.84
PT704 8.1 8.1 109 8 19.8 22.1 27 28 21.8 21.8
PT705 2.68 2.65 3.49 3.15 1.69 nd 4.28 0.73 9.18 2.56
PT706 nd nd nd nd 226 26 | 228 200 | &2 26
PT731
PT742 18.7 18.4 16.6 16.5 45.2 486 | 615 571 | 472 44.3
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 nd nd nd nd 224 228 | 224 181 [ 28 48
PT745
PT746
PT747
PT748 3.33 2.69 3.56 3.16 15.8 16.1 16.8 17.4 10.4 9
PT749 8 8 9 9 30 31 34 35 21 21
PT750 6.28 6.78 5.72 5.52 15.76 14.42 17.56 16.89 15.48 15.81
PT752
PT754
PT755 1135 12.04 1.92 1.87 26.26 37.57 38.32 24.74 9.73 11.39
PT756
PT757
trans-Chlordane

C D E F G H [ J K L
PT703 9.41 9.09 9.46 7.91 22.33 22.15 21.85 31.59 23.17 27.06
PT704 5.7 5.2 7.1 5.5 126 125 14.7 17.3 14.7 13.9
PT705 2.78 2.16 2.62 2.72 2.04 nd 4.3 2.4 7.28 2.17
PT706 nd nd nd nd nd nd nd nd 44 78
PT731
PT742 14 135 125 13 31.8 40.3 37.1 28.4 34 31.9
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 nd nd nd nd nd nd nd nd 56 90
PT745
PT746
PT747
PT748 4.79 3.95 5.1 4.51 214 21.8 25.3 26.4 14.7 129
PT749 8 9 8 8 15 17 21 22 17 16
PT750 8.85 9.71 8.19 8.03 24.81 23.13 31.73 30.15 22.42 22.03
PT752
PT754
PT755 9.4 7.82 1.44 1.57 18.55 34.24 28.66 19.3 7.07 7.22
PT756
PT757
Oxychlordane

C D E F G H [ J K L
PT703 nt nt nt nt nt nt nt nt nt nt
PT704 5.9 5.9 8 5.3 13.4 13.8 15.7 16.9 14.8 13.9
PT705 81.3 46.83 59.59 7544 | 22209 14212 | 28275 22576 | 112.09  47.06
PT706 40 40.3 34.8 41.9 137 162 198 147 101.2 102.1
PT731
PT742 31 306 | 263 252 | 766 101.3 | 802 89 | 76 62.5
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 40.6 362 | 267 25 | 159 142 [ 129 130 | 1049 100.9
PT745
PT746
PT747
PT748 nd nd nd nd 8.8 103 9.57 9.19 7.07 5.2
PT749
PT750 nt nt nt nt nt nt nt nt nt nt
PT752
PT754
PT755 45.98 38.94 14.03 15.65 | 22148 30569 | 239.82 22023 | 33.89 48.53
PT756
PT757

nt: not tested; nd: not determined






reported concentrations pg/kg

in red: outlier

in box: removed as outside critaria <30% or >300% of the spiking level (>400% for fish meal/oil)

pp-DDT

chicken feed pig feed vegetable oil fish oil fish meal

C D E F G H | J K L
PT703 12.88 124 13.17 9.94 138.18 131.8 113.7 206.57 36.84 45.95
PT704 22.1 21.9 28.7 224 225.1 203.6 228.4 231.2 55.6 54.4
PT705 nt 4.7 25.27 383 87 29.89 300.39 144.94 9.63 26.8
PT706 36 70 52 34 518 506 594 514 58 76
PT731
PT742 35.8 39.4 34.8 339 352 288 315 357 85.6 80
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 50 62 44 nd 444 478 516 568 110 62
PT745
PT746
PT747
PT748 4.36 15.8 15.8 15.11 154 161 164 174 42.1 40.6
PT749 21 21 48 49 152 171 180 174 40 51
PT750 13.43 14.07 10.53 11.17 107.15 133.93 198.08 172.96 43.98 43.16
PT752
PT754
PT755 10.07 6.39 5.75 5.95 113.05 116.47 128.55 104.5 9.79 21.16
PT756
PT757
op-DDT in grey: removed as data cannot be interpreted correctly

C D E F G H | J K L
PT703 9.93 10.46 10.29 8.68 84.31 80.95 77.19 134.18 22.73 32.73
PT704 7.1 6.4 7.8 7.9 60.3 58.8 62.2 66.5 15.7 15.9
PT705 nt nt nt nt nt nt nt nt nt nt
PT706 150(pp-DDD 150(ppDDE) 144(ppDDD) 144(ppDDD) 558(ppDDD) 556(ppDDD) 314(ppDDD) 304(ppDDD) 204(ppDDD) 208(ppDDD)
PT731
PT742 139 14.6 13.8 13.2 120 45.3 101 132 36.7 30
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 144(ppDDD) 144(ppDDD) 142(ppDDD) 144(ppDDD) 556(ppDDD) 558(ppDDD) 336(ppDDD) 324(ppDDD) 192(ppDDD) 200
PT745
PT746
PT747
PT748 16.6 nd nd 4.02 51.8 53.4 53.9 51.1 10.8 10,3
PT749 8 8 14 21 155 160 184 192 53
PT750 9.4 9.66 8.68 8.77 83.41 82.64 132.35 121.52 26.67 27.93
PT752
PT754
PT755 6.27 5.05 3.88 4.01 60.61 62.74 62 52 4.94 8.42
PT756
PT757
pp-TDE (pp-DDD)

C D E F G H | J K L
PT703 4.5 4.27 4.57 3.57 51 48.9 35.72 63.12 11.55 14.13
PT704 13.2 13.1 17.3 129 1323 120.1 149.9 149.7 253 311
PT705 nt nt nt nt nt nt nt nt nt nt
PT706 150(opDDT) 150(opDDT) 144(opDDT) 144(opDDT) 558(opDDT) 556(opDDT) 314(opDDT) 304(opDDT) 204(opDDT) 208(opDDT)
PT731
PT742 14.7 15 15.4 15.1 167 171 153 189 42.5 39.5
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 144(opDDT) 144(opDDT) 142(opDDT) 144(opDDT) 556(0pDDT) 558(opDDT) 336(opDDT) 324(opDDT) 192(opDDT) 200(opDDT)
PT745
PT746
PT747
PT748 10.6 10 10 9.43 119 120 133 136 25.9 25.8
PT749
PT750 4.48 4.84 3.89 4.02 48.16 51.38 60.97 56.82 11.56 11.93
PT752
PT754
PT755 5.69 4.65 4.43 4.55 58.04 69.66 61.85 52.34 4.81 7.3
PT756
PT757
pp-DDE

C D E F G H | J K L
PT703 21.94 20.6 21.89 18.32 244.26 232.16 171.87 298.59 46.14 61.81
PT704 23.7 221 26.2 23.2 227.9 227.9 294.1 266.9 53.9 53
PT705 nt 23.69 24.82 16.7 229.81 230.3 306 231.73 55.52 16.86
PT706 nd nd nd nd 214 214 288 278 52 52
PT731
PT742 26.4 26.5 253 24.7 289 269 282 256 64.2 61.8
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 nd nd nd nd 212 216 290 304 52 52
PT745
PT746
PT747
PT748 15 136 15.3 13.98 191 202 229 235 42.8 39.2
PT749 25 34 30 195 203 229 220 52 53
PT750 20.5 21.87 18.57 19.75 255.66 250.53 292.47 91.69 48.53 49.33
PT752
PT754
PT755 24.45 16.78 13.6 14.24 317.77 335.48 312.24 252 16.96 38.89
PT756
PT757

nd: not determined; nt: not tested






reported concentrations pg/kg

in red: outlier

in box: removed as outside criteria <30% or >300% of the spiking level (>400%
for fish meal/oil)

Alpha-endosulfon

chicken feed pig feed vegetable oil fish oil fish meal

C D E F G H | J K L
PT703 18.08 17.05 18.76 14.98 182.74 170.65 15.8 20.77 35.07 43.1
PT704 19.6 19.4 21.8 19.3 184 190.6 15.4 18.2 35.3 34.1
PT705 6.5 6.84 8.51 7.06 101.89 76.95 nt nt 15.51 5.63
PT706 nd nd nd nd 183 181 | 203 201 46 55.6
PT731
PT742 65.7 70 65.7 66.3 725 598 | 60.5 71.2 143 122
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 nd nd nd nd 181 184 | 156 148 47.9 46.4
PT745
PT746
PT747
PT748 11.6 8.84 12.4 10.83 161 166 20.2 18.1 29.7 25.7
PT749 20 15 19 18 150 145 49 45 34 33
PT750 17.08 18.79 15.33 15.5 199.6 188.22 20.92 20.92 36 35.14
PT752
PT754
PT755 20.67 20.98 3.33 3.38 157.26 232.9 27.66 10 15.68 15.94
PT756
PT757
Beta-endosulfon

C D E F G H | J K L
PT703 27.55 27.64 29.36 23.54 281.16 274.45 18.27 29.06 58.02 75.06
PT704 25.2 18.1 21.8 19.2 286.1 264.9 26.6 27.8 38.8 41.3
PT705 nt nt 2.49 nt 51.61 29.83 nt nt 1.57 nt
PT706 nd nd nd nd 441 429 301 296 83.2 90
PT731
PT742 35.8 43.1 34 41.3 446 501 39.7 55.9 104 80.9
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 nd nd nd nd 435 439 205 205 82 83
PT745
PT746
PT747
PT748 22.9 21.6 23.4 21.71 305 318 37.5 39.7 63 58.6
PT749 NA NA NA NA 283 283 NA NA 71 68
PT750 26.07 26.87 24.98 24.65 304.97 292.09 27.98 30.25 61.63 63.13
PT752
PT754
PT755 nt nt nt nt nt 7.35 nt nt 1.33 2.06
PT756
PT757
Endosulfon sulfate

C D E F G H | J K L
PT703 27.93 29.29 28.14 23.54 254.51 247.44 18 31.78 49.48 65.56
PT704 23.8 15.8 24.1 17.2 356.9 290.2 37.1 43.6 35.2 42.8
PT705 nt 1.15 3.05 2.23 53.71 28.84 nt 4.33 1.93 11
PT706 41.3 86.2 93.7 nd 780 800 309 274 186.2 167.1
PT731
PT742 48 55.6 37.6 54.9 112 72.1 <10 <10 131 105
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 69.3 82.1 74.7 nd 695 749 811 846 147.3 104.4
PT745
PT746
PT747
PT748 7.22 3.98 7.57 7.24 220 219 218 238 20.2 16.8
PT749 26 25 30 27 323 333 21 23 68 74
PT750 29.13 29.84 25.36 25.53 246.72 253.6 31.71 28.12 59.83 65.24
PT752
PT754
PT755 nt 0.73 nt 0.81 nt nt nt nt 1.47 2.49
PT756
PT757

nt: not tested; nd: not determined






reported concentrations pg/kg in red: outlier in box: removed as outside critaria <30% or >300% of the spiking level (>400% for fish meal/oil
Heptachlor
chicken feed vegetable oil fish oil fish meal

C D E F G H | J K L
PT703 21.36 17.55 20.7 17.69 435.33 301.79 371.06 510.5 47.41 51.45
PT704 17.6 17 24.7 16.8 293.8 334.9 304.5 336.3 28.6 27.8
PT705 49.24 9.04 23.87 54.17 786.54 153.98 1148.14 544.74 21.65 15.8
PT706 14 30 22 24 322 334 440 382 38 42
PT731
PT742 119 115 112 102 2036 2958 2111 2395 251 226
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 24 22 22 22 274 288 372 394 34 34
PT745
PT746
PT747
PT748 7.22 3.98 7.57 7.24 228 226 226 247 20.18 16.9
PT749 6 5 6 5 74 73 88 8 8
PT750 173 21.97 15.63 14.99 467.87 443.26 556.52 522.6 40.5 38.26
PT752
PT754
PT755 55.56 43.91 14.56 14.53 1113.74 1731.49 1544.48 1215.1 39.92 53.16
PT756
PT757
Heptachlorepoxide isomer B

C D E F G H | J K L
PT703 17.72 16.51 18.5 15.18 409.26 365.84 325.73 456.15 45.25 53.1
PT704 184 16.7 22.8 16.5 351.2 320 387.2 360.8 40.6 36.5
PT705 17.96 14.07 19.5 21.07 447.41 290.39 493.69 407.29 45.86 17.07
PT706 16.2 16.4 16 16.5 282 282 410 411 39.1 39.6
PT731
PT742 66.4 60.8 56.4 56 904 1497 1031 1031 133 118
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 16.6 14.1 14.9 14.8 277 288 410 395 40.7 40.8
PT745
PT746
PT747
PT748 8.04 5.6 8.88 7.73 257 263 258 277 27.1 22,5
PT749 22 21 23 19 373 372 465 52
PT750 16.89 17.66 15.39 14.34 439.96 421.85 457.84 442.85 44.44 40.13
PT752
PT754
PT755 12.28 11.02 2.37 2.79 242.06 350.71 349.7 193.52 10.01 10.64
PT756
PT757
Photo-heptachlor

C D E F G H | J K L
PT703 nt nt nt nt nt nt nt nt nt nt
PT704 11.8 113 15.6 11.2 215.8 262.9 223.7 246.7 10.9 10.3
PT705 9.46 13.61 13.92 14.16 288.16 248.29 323.61 250.08 14.4 4.4
PT706 nt nt nt nt nt nt nt nt nt nt
PT731
PT742 90.1 86.2 74 73.3 1419 1954 2364 2249 83.2 80
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 nt nt nt nt nt nt nt nt nt nt
PT745
PT746
PT747
PT748 nt nt nt nt nt nt nt nt nt nt
PT749 Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested
PT750 nt nt nt nt nt nt nt nt nt nt
PT752
PT754
PT755 28.04 22.88 533 5.64 17.37 924.43 858.61 527.46 7.9 8.5
PT756
PT757

nt: not tested; nd: not determined






reported concentrations pg/kg in red: outlier in box: removed as outside critaria <30% or >300% of the spiking level (>400% for fish meal/oil
HCB
chicken feed pig feed vegetable oil fish oil fish meal

C D E F G H | J K L
PT703 12.89 8.66 12.34 10.12 246.19 118.98 212.9 372.74 29.2 23.07
PT704 5.1 5.2 7.4 4.9 111.7 1235 138 137 139 12.6
PT705 13.52 21.78 20.56 20.49 434.15 373.1 500.79 476.38 55.62 21.51
PT706 14 14 10 12 139 142 220 200 20 22
PT731
PT742 7.12 6.4 7.1 6.5 180 250 193 213 16.6 16.5
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 10 8 8 8 133 138 198 206 20 20
PT745
PT746
PT747
PT748 nd nd nd nd 89.8 89.5 92.9 105 8.53 6.81
PT749 9 7 10 8 141 138 215 18 18
PT750 10.79 14.14 8.64 5.57 369.6 305.25 448.35 430.53 25.79 145
PT752
PT754
PT755 29.22 24.6 9.23 8.26 732.71 1147.35 1069.03 773.61 23.45 33.76
PT756
PT757
Alpha-HCH

C D E F G H | J K L
PT703 25.52 21.07 24.78 20.19 196.92 142.22 219.67 315.85 72.11 82.38
PT704 13.9 13.4 19.8 12.8 127.3 150.3 131.6 150.3 29.4 28.2
PT705 0.76 2.97 3.28 2.95 | 33.21 25.04 32.44 33.3 9.65 3.22
PT706 34 32 30 34 198 196 272 252 60 66
PT731
PT742 35 36.2 316 27.3 | 375 636 428 474 95 69.5
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 58 30 38 30 182 189 244 256 58 60
PT745
PT746
PT747
PT748 5.59 2.98 5.91 5.9 103 98.7 96.9 109 18.6 15.2
PT749 13 11 16 15 122 121 153 30 30
PT750 22.94 25.92 19.27 17.84 240.46 244.26 324.88 275.42 72.14 63.7
PT752
PT754
PT755 4.14 2.82 1.95 1.93 41.74 52.04 44.51 37.01 2.12 5.84
PT756
PT757
Beta-HCH

C D E F G H | J K L
PT703 8.22 7.82 7.61 6.56 79.84 73.24 66.4 108.63 19.35 26.24
PT704 6.8 6.8 10.1 6.8 67.2 69.5 76.4 80.5 16.7 15.8
PT705 nt 1.11 6.75 052 [ 7857 8.36 67.27 69.04 [ 275 1.23
PT706 24(r-HCH) 22(r-HCH) 18(r-HCH) 18(r-HCH)  252(r-HCH)  258(r-HCH)  258(r-HCH)  236(r-HCH)  48(r-HCH) 66(r-HCH)
PT731
PT742 27.2 27.8 23.7 26 | 270 307 320 294 65.2 58.5
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 20(r-HCH) 16(r-HCH) 18(r-HCH) 18(r-HCH)  204(r-HCH)  214(r-HCH) 242 252(r-HCH)  46(r-HCH) 44(r-HCH)
PT745
PT746
PT747
PT748 4.72 3.71 5.03 4.62 83.1 83.4 81.9 88.7 145 123
PT749 8 9 14 10 85 84 83 16 21
PT750 6.85 8.27 6.76 7.17 77.14 72.91 107.42 98.21 19.4 21.59
PT752
PT754
PT755 1.89 0.7 0.45 0.44 10.68 14.67 14.18 12.18 0.53 2.05
PT756
PT757
Lindane (gamma-HCH)

C D E F G H | J K L
PT703 21.8 18.43 21.26 17.04 221.57 164.2 202.25 288.54 59.3 69.93
PT704 15.7 15.5 22.8 14.8 151.3 181.4 151.1 171.7 34.7 333
PT705 nt 3.79 nt 592 | nt 38.25 nt nt [ 1003 4.29
PT706 24(b-HCH) 22(b-HCH) 18(b-HCH) 18(b-HCH) ~ 252(b-HCH)  258(b-HCH)  258(b-HCH)  236(b-HCH)  48(b-HCH) 66(b-HCH)
PT731
PT742 54.4 53.4 45.4 43.6 | 506 855 637 656 147.1 110
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 20(b-HCH) 16(b-HCH) 18(b-HCH) 18(b-HCH) ~ 204(b-HCH)  214(b-HCH)  242(b-HCH)  252(b-HCH)  46(b-HCH) 44(b-HCH)
PT745
PT746
PT747
PT748 11.6 8.04 12.7 11.7 200 194 206 220 36.8 322
PT749 21 21 35 33 158 148 38 46
PT750 17.35 17.35 16.78 15.54 216.16 228.78 299.87 272.97 53.68 50.74
PT752
PT754
PT755 4.92 3.26 2.84 2.54 42.03 51.4 48.93 42.6 4.13 8.28
PT756
PT757

nt: not tested; nd: not determined






Annex 10

reported concentrations pg/kg in red: outlier in box: removed as outside critaria <30% or >300% of the spiking level (>400% for fish meal/oil)
cis-Nonachlor
chicken feed pig feed vegetable oil fish oil fish meal

C D E F G H | J K L
PT703 nt nt nt nt nt nt nt nt nt nt
PT704 7.1 7.3 9.8 6.5 17.6 17.4 21.8 22.2 17.5 19.3
PT705 nt 1.95 1.87 1.19 4.36 nt 6.71 1.41 4.5 nt
PT706 nt nt nt nt nt nt nt nt nt nt
PT731
PT742 10.7 11.7 10.7 10.7 27.1 27 37.2 33 29.5 28.2
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 nt nt nt nt nt nt nt nt nt nt
PT745
PT746
PT747
PT748 8.98 7.81 9.33 8.45 34.6 355 41.7 43.3 27.3 25.6
PT749 Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested
PT750 nt nt nt nt nt nt nt nt nt nt
PT752
PT754
PT755 491 4.08 0.66 0.81 4.88 18.5 16.81 11.81 4.77 3.93
PT756
PT757
trans-Nonachlor

C D E F G H | J K L
PT703 nt nt nt nt nt nt nt nt nt nt
PT704 15.5 14.6 20.8 15.8 35.4 37.1 | 47.1 47.2 35.9 32.2
PT705 2.96 4.72 6.5 6.38 2.95 nt | 12.33 0.87 16.61 4.4
PT706 nt nt nt nt nt nt nt nt nt nt
PT731
PT742 349 339 30.3 29.8 79.6 88.4 112 102 86 76.9
PT743 nt nt nt nt nt nt nt nt nt nt
PT744 nt nt nt nt nt nt nt nt nt nt
PT745
PT746
PT747
PT748 4.79 3.95 5.1 4.52 214 21.7 24.4 26.4 14.7 129
PT749 Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested Not tested
PT750 nt nt nt nt nt nt nt nt nt nt
PT752
PT754
PT755 21.96 22.89 5.45 5.58 53.35 80.6 81.64 63.32 40.45 40.91
PT756
PT757

nt: not tested; nd: not determined






reported concentrations ug/kg

PCB28

chicken feed pig feed vegetable oil fish oil fish meal

c D E F G H | J K L
PT703 127 1.03 112 1.01 178 139 1826 3228 11.02 13.71
PT704 0.773 0.776 1179 0755 0959 1.014 1732 17.008  7.85 8.036
PT705 0.75 0.8 0.8 074 137 137 18.47 18.59 7.08 7.27
PT706 nt nt nt nt nt nt nt nt nt
PT731
PT742 1.02 1.03 1.09 0.97 171 2.81 217 219 101 9.58
PT743 0.8 0.9 09 0.8 12 14 19.4 19.8 85 8.8
PT744 nt nt nt nt nt nt nt nt nt nt
PT745
PT746
PT747
PT748 0.7 0.81 0.73 0.71 1.04 112 155 153 6.99 6.9
PT749 0.205 0185 0411 0387 0602 0512 3.101 1311 1307
PT750 1 128 0.97 0.97 1767 1.813 342 3233 10.62 10.59
PT752
PT754
PT755 0.95 0.95 1.01 1.01 146 151 2093 2071 10 9.63
PT756
PT757
PCB52

c D E F G H | J K L
PT703 1.08 0.94 1.06 0.87 159 153 2104 3417 9.57 11.48
PT704 0819 0817 124 0.793 1.063 1.199 1851 19272 8155 7.519
PT705 0.76 0.72 0.71 0.7 1.02 122 16.74 16.64 6.66 6.78
PT706 nt nt nt nt nt nt nt nt nt nt
PT731
PT742 0.87 0.83 0.91 0.85 141 262 202 16.3 7.91 7.92
PT743 0.8 0.8 08 0.8 11 12 189 19.5 78 7.8
PT744 nt nt nt nt nt nt nt nt nt nt
PT745
PT746
PT747
PT748 0.62 0.68 0.64 0.62 0.85 0.94 138 138 6.13 6.06
PT749 0.155 0.12 0.233 0236 0702 0436 4816 4836 124 1.096
PT750 0.83 0.95 0.88 0.9 1.834 1801 3526 3394 8.71 8.1
PT752
PT754
PT755 0.96 0.99 0.63 0.72 1.29 15 2161 21.05 9.33 7.42
PT756
PT757
PCB101

c D E F G H [ J K L
PT703 0.84 0.77 0.88 0.69 124 121 1647 2772 7.62 9.49
PT704 0.765 0.766 1112 0808 0786 0881 18498 18815  7.878  6.893
PT705 0.59 0.66 0.65 0.55 0.95 0.93 16.76 15.66 5.9 5.54
PT706 nt nt nt nt nt nt nt nt nt nt
PT731
PT742 0.87 0.75 0.88 0.84 1.25 252 213 206 8.24 8.21
PT743 0.7 0.7 07 0.7 09 11 19.6 202 6.8 6.9
PT744 nt nt nt nt nt nt nt nt nt nt
PT745
PT746
PT747
PT748 0.55 0.55 0.58 0.55 0.7 0.74 146 143 5.65 5.7
PT749 0187 0114 0206 0214 1.958 1808  6.549 6.68 2139 2178
PT750 0.75 0.82 0.7 0.68 1322 1336 2749 2647 7.93 7.8
PT752
PT754
PT755 0.65 0.87 0.72 0.75 1.02 1.08 19.63 15.88 7.79 6.54
PT756
PT757
PCB138

c D E F G H | J K L
PT703 171 162 163 147 244 244 3349 57.96 13.85 19.56
PT704 1724 1717 2564 1618 1.845 1978 37457 38435 16.2 17.529
PT705 165 158 1.66 1.66 224 237 4096  43.49 1572 15.9
PT706 nt nt nt nt nt nt nt nt nt nt
PT731
PT742 156 154 1.69 16 233 3.88 40.5 39 151 16.4
PT743 15 15 15 15 21 23 393 39.4 154 15.7
PT744 nt nt nt nt nt nt nt nt nt nt
PT745
PT746
PT747
PT748 1.24 121 1.28 122 156 1.65 314 315 127 12,6
PT749 0288 0276 0.22 0.21 0897 0738 1128 9683 3921  4.057
PT750 16 157 1.42 152 2463 2386  56.83 53.18 16.84 16.11
PT752
PT754
PT755 116 123 1.83 191 2 177 29.7 3477 1451 17.55
PT756
PT757
PCB153
PT703 c D E F G H | J K L
PT704 18 1.66 176 1.48 263 2.49 35.02 61.12 1525 2055
PT705 1715 174 2,695 1931 2.086 1857 44721 44219 16719  16.603
PT706 2.06 156 148 157 2,07 213 403 4234 14.63 16.47
PT731 nt nt nt nt nt nt nt nt nt nt
PT742
PT743 157 16 178 1.66 223 3.34 428 417 16.2 16.6
PT744 15 15 15 14 21 23 427 448 156 15.8
PT745 nt nt nt nt nt nt nt nt nt nt
PT746
PT747
PT748
PT749 124 125 131 1.25 157 164 333 331 13 13.18
PT750 0.231 0.27 0.291 0.402 1.281 1148 9.073 8891 4209 3722
PT752 167 173 152 157 2769 2732 6079 5912 16.05 16.61
PT754
PT755
PT756 1 1.04 1.66 167 1.69 1.49 256 3097 1212 14.11
PT757
PCB180

c D E F G H | J K L
PT703 0.81 0.76 0.77 0.72 1.07 1.03 1484 2549 6.3 9.1
PT704 0.723 0.798 1.142 0771 0859 1064  17.075 18798  8.033 7.238
PT705 0.56 0.7 0.7 051 0.76 091 1323 11.85 5.69 5.01
PT706 nt nt nt nt nt nt nt nt nt nt
PT731
PT742 08 0.74 0.82 0.68 119 3.13 195 17.7 7.58 8.08
PT743 0.7 0.7 07 0.7 1 11 17.7 18.2 7.2 72
PT744 nt nt nt nt nt nt nt nt nt nt
PT745
PT746
PT747
PT748 0.59 0.58 0.63 0.6 0.75 0.78 138 13.7 6.26 6.23
PT749 0.183 0.215 0.23 0.218 3.567 3.52 249 2.293
PT750 0.72 0.77 0.65 0.69 1.002 1.088 2459 22.94 7.92 7.76
PT752
PT754
PT755 0.64 0.73 162 0.95 1.94 1.44 143 17.92 6.57 7.82
PT756
PT757

nt: not tested; nd: not determined
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Annex 10 ECD results for endrin-keton, photo-heptachlor, cis-nonachlor and trans-nonachlor

reported concentrations pg/kg

Endrin keton

chicken feed pig feed vegetable oil fish oil fish meal

C D E F G H | J K L
PT730 <5
PT736
PT737
PT738
PT739 nd nd nd nd 28 14 15 17 10 6
PT740 46 28 44 36 173 197 354 354 112 98
PT741
Photo-heptachlor

C D E F G H | J K L
PT730
PT736
PT737
PT738
PT739 11 12 12 12 37 39 51 51 26 24
PT740 nt nt nt nt nt nt nt nt nt nt
PT741
Cis-nonachlor

C D E F G H | J K L
PT730 13.21 15.12
PT736
PT737
PT738
PT739 7 7 7 7 17 16 23 23 17 16
PT740 nd nd nd nd 222 222 194 202 18 28
PT741
Endrin keton

C D E F G H | J K L
PT730 10.26 4.8 <5 12.92 12.35
PT736
PT737
PT738
PT739 nd nd nd nd 11 11 12 11 8 8
PT740 nd nd nd nd nd nd nd nd 72 72

PT741
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