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1. Executivesummary

The EU and national reference laboratories, aggdatd in European Union food safety legislation,
should contribute to a high quality and uniformityanalytical results. This objective can be acbdev
by activities such as the use of validated analltinethods, ensuring that reference materials are
available, the organisation of comparative testingd the training of laboratory staff.

This report presents the results of the thirteentér-laboratory comparison (ILC) organised by the
European Union Reference Laboratory for Polycy@&romatic Hydrocarbons (EURL PAHS) as a
proficiency test (PT) on the determination of tlberf EU marker PAHs, berganthracene (BAA),
benzop]pyrene (BAP), benzdjfluoranthene (BBF) and chrysene (CHR), in olivd. di was
conducted in accordance with ISO Standard 17043fendlUPAC International Harmonized Protocol
for the Proficiency Testing of Analytical Chemistrgboratories.

In agreement with National Reference LaboratoidRL(s), the test material used in this exercise was
commercial olive oil spiked with the 4 EU marke&HS.

Both officially nominated NRLs and official food otyol laboratories of the EU Member States were
admitted as participants.

Participants were free to choose the method ofyaisalThe 4 EU marker PAHs were chosen as target
analytes since limits for their sum were recentlyaduced in EU legislation for contaminants indoo
The performance of the participating laboratorieshie determination of the target PAHs in olive oil
was expressed by both z-scores and zeta-scorese T8uwmres provide a normalised performance
evaluation to make PT results comparable. Labdesta@omplying with the PT scheme’s fitness for
purpose criterion will commonly produce scoresitfiglibetween - 2 and 2. The assigned values and
their associated expanded uncertainty were detednfrom in-house measurements at the EURL
PAH applying bracketing calibration, conducted wmo tdifferent days. The values obtained were in
good agreement with the concentrations of the gratrical preparation, corrected for the purity o t
reference materials and the content of the PAHssored in blank oil.

Participants also received a solution of PAHs ie #dolvent of their choice (either toluene or
acetonitrile) with known PAH content for the vecdiion of their instrument calibration.

This proficiency test has demonstrated the highpmience of all participating laboratories in the
analysis of regulated PAHs in an oil matrix. Ninetye % of the reported test results were gradea wit
z-scores that were less than an absolute valugindlizating good agreement between the assigned
reference values of the test material and theteeseported by the participants.

For the first time EURL asked participants (NRLsl afficial control laboratories) to assess the
compliance of the sample according to the legigdimits



2. Introduction

The Institute for Reference Materials and MeasuréamélRMM) of the European Commission's
Directorate General Joint Research Centre hostsEtmepean Union Reference Laboratory for
Polycyclic Aromatic Hydrocarbons in Food (EURL PAHDne of its core tasks is to organise inter-
laboratory comparisons (ILCs) for the National Refeee Laboratories (NRLS) [1, 2].

Polycyclic aromatic hydrocarbons (PAHS) constitaiterge class of organic substances. The chemical
structure of PAHs consists of two or more fusedvatic rings. PAHs may be formed during the
incomplete combustion of organic compounds andbmfound in the environment. In food, PAHs
may be formed during industrial food processing dodhestic food preparation, such as smoking,
drying, roasting, baking, frying, or grilling.

In 2002 the European Commission's Scientific Con@aibn Food identified 15 individual PAHs as
being of major concern for human health. These Wstarker PAHs should be monitored in food to
enable long-term exposure assessments and to veeifyalidity of the use of the concentrations of
benzop]pyrene (BAP) as a marker for the “total-PAH corttd8]. The toxicological importance of
these compounds was confirmed in October 2005 éyriternational Agency for Research on Cancer
(IARC), which classified BAP as carcinogen to hunbamgs (IARC group 1), cyclopenta]pyrene -
CPP, dibenza,hjanthracene - DHA, and dibenzlpyrene - DLP as probably carcinogenic to
human beings (group 2a), and nine other EU matRA#ss as possibly carcinogenic to human beings
(group 2b) [4].

As a consequence, the European Commission (ECkdssfommission Regulation (EC) No
1881/2006 setting maximum levels of bergpjrene in food, Commission Regulation (EC) No
333/2007 laying down sampling methods and perfooaarriteria for methods of analysis for the
official control of benzdfjpyrene levels in foodstuffs, and Commission Rec@mdation
2005/108/EC on the further investigation into tkeels of PAHSs in certain foods [5, 6, 7].

To evaluate the suitability of BaP as a marker docurrence and toxicity of PAHs in food, the
European Commission asked the European Food Safétyprity (EFSA) for a review of the previous
risk assessment on PAHSs carried out by the Sae@dmmittee on Food (SCF).

The scientific opinion on polycyclic aromatic hydewbons in food was published by EFSA in June
2008 [8]. EFSA concluded that benajgyrene was not a suitable indicator for the ocence of
PAHSs in food and that four (PAH4) or eight (PAH8)\Hs were more suitable indicators for the total
level of PAHs in food. However, PAH8 does not powvimuch added value compared to PAHA4.
Following these conclusions the Standing Committe¢he Food Chain and Animal Health agreed to
base risk management measures on four PAHs (PAHBAA, BAP, BBF, and CHR. However,
maximum levels for BAP would be maintained to eesoomparability with historical data. In the
following the PAH4 will be also indicated as "theuf EU marker PAHS". They are listed in Table 1
A maximum level for the sum of the four PAHs waslinled in the amendment of Commission
Regulation (EC) No 1881/2006 [6]. Coherently, admmmission Regulation (EC) No 333/2007 [7]
which lays down minimum method performance critevas revised by Commission Regulation (EC)
No 836/2011.

Table 1: Names and structures of the four EU marker PAHS.

Benz[alanthracene Benzofg]pyrene
L1 An) OO‘O 2 | (BAP) O‘O‘O

Benzop]fluoranthene ‘l Chrysene

(BBF) Loy 1% | eHR) ®




3. Scope

As specified in Regulation (EC) No 882/2004 onaéi controls performed to ensure the verification
of compliance with food and feed law, animal healtid animal welfare rules [2pne of the core
duties of EURLSs is to organise inter-laboratory pamson tests (ILCs).

This inter-laboratory comparison study aimed toleai@ the measurement capabilities of the NRLs
and EU official food control laboratories (OCLs)rfthe 4 EU marker PAHs in olive oil. The
appropriateness of the reported measurement umtgrteas also tested as this parameter is important
in the compliance assessment of food with EU marinevels.

The ILC was designed and evaluated according toS&@dard 17043:2010.][9



4. Participating Laboratories

Officially nominated NRLs and OCLs of the EU Meml&tates were admitted as participants. The

participants are listed in Table 2 and Table 3eetpely.

Table 2: List of participating National Reference Laboratories

Country
AGES GmbH AUSTRIA
Scientific Institute of Public Health BELGIUM
SGL - State General Laboratory, Environmental amodFContamination Laboratory | cypruUSs
State Veterinary Institute Prague CZECH REPUBLIC
National Food Institue, Technical University of Deark DENMARK
Danish Food and Vet. Administration in Aarhus DENMARK
Tartu Laboratory of Health Protection Inspectotdéalth Board ESTONIA
EVIRA - Finnish Food Safety Authority Evira FINLAND
ONIRIS - LABERCA FRANCE
Bundesamt fur Verbraucherschutz und Lebensmittedsieit GERMANY
GCSL - General Chemical State Laboratory - Fooddiim - Laboratory GREECE
National Food Chain Safety Office Food and Fee@tg$ddirectorate - Food HUNGARY
National Food Chain Safety Office, Food and Feddt@directorate - Feed HUNGARY
Dublin Public Analyst Laboratory IRELAND
Istituto Superiore di sanita ITALY
Institute of Food Safety, Animal Health and Enviment LATVIA
National Food and Veterinary Risk Assessment untstit LITHUANIA
National Health Laboratory of Luxembourg LUXEMBOURG
RIKILT- Institute of Food Safety NETHERLANDS
NIFES - National Institute of Nutrition and Seafo@dsearch NORWAY
National Institute of Public Health - National litste of Hygiene POLAND
State Veterinary and Food Instute Dolny Kubin SLOVAKIA
Zavod za zdravstveno varstvo Maribor SLOVENIA
National Center for Food (Spanish Food Safety antlifion Agency) SPAIN
National Food Agency SWEDEN

UNITED
FERA - The Food and Environment Research Agency KINGDOM

All participating NRL's submitted results.




Table 3: List of participating Official Food Control Laboratories

I nstitute Country

G.V. CONSELLERIA DE SANIDAD. Centro de Salud pulaic SPAIN
LUFA-ITL GmbH GERMANY
Food & Consumer Products Safety Authority NETHERL2S!
Nofalab NETHERLANDS
ASL MILANO ITALY
Chemisches Untersuchungsamt Hagen GERMANY
Berlin-Brandenburg State Laboratory GERMANY
CVUA-MEL GERMANY
Institut Dr. Wagner AUSTRIA
Institut fir Umwelt und Lebensmittelsicherheit AUSIRA

All participating OCLs submitted results.

5. Time frame

The design of the ILC was agreed upon with the NRiLthe EURL PAH workshop in Prague on 14-
15" of May 2013. It was announced on the IRMM web pége ANNEX 1) and invitation letters
were sent to the laboratories on thd' 28 May 2013 (see ANNEX 2). Test samples were didped
(see ANNEX 3) on the™of July 2013 and the deadline for reporting ofutesswas set to the™of
September 2013.

Documents sent to participants are presented in BXIKI.

6. Confidentiality

The Lab codes of participants were disclosed anth¢ participants, unless they were enrolled én th
study by a third party, covering the participatfea. In this case the Lab codes of the respectere w

disclosed to the enrolling third party. In all otlvases Lab codes will only be disclosed on a r&ique

and upon the written consent of the participant.

7. Test materials

7.1 Preparation

The test item of this PT was olive oil spiked witie 4 EU marker PAHs. This matrix represents the
food category 6.1.1 "Oils and fats, intended foeci human consumption or use as an ingredient in
food" specified in Commission Regulation (EC) N®&D11, with a maximum level for BAP and for
the sum of the four PAHs (in the following indicdtas _SUM) of 2.0 pug/kg and 10.0 pg/kg,
respectively.

Participants also received a solution of the 4 Ebrkar PAHs in either acetonitrile or toluene
(according to their choice, see ANNEX 3) with das#d concentrations, which allowed them to check
their instrument calibration against an independefa@rence. The technical specifications are prexid
in Annex 5.

The test material was prepared by the EURL PAH ftbnee litres of olive oil, containing only a
minimum amount of PAHSs prior to the test item pmapian. It was spiked with a PAH standard
solution containing the 4 EU marker PAHs. The staddsolution was prepared from neat certified

9



reference materials (BCRR purchased from Institute for Reference Materiafsl Measurements,
Geel, Belgium. Single standard stock solutions a€he analyte were produced by substitution
weighing of neat substance on a microbalance asdoMldition in toluene. These standard stock
solutions were mixed and gravimetrically dilutedhwioluene to obtain the solution used for spiking
the olive oil. After spiking, the test sample wasrtogenised over night by intensive stirring. Alitgio

of about 20 g spiked olive oil test material weeanfe sealed under inert atmosphere in 25 ml amber
glass ampoules.

7.2 Homogeneity and stability

Homogeneity of the test item was evaluated accgrtinlSO 13528 [11] with a test for sufficient
homogeneity. A test for significant inhomogeneitgsamperformed as well according to the IUPAC
International Harmonized Protocol for the Proficgnresting of Analytical Chemistry Laboratories
[12]. Ten ampoules of the test item were selectaddomly and analysed by size-exclusion
chromatography and solid phase extraction cleaangpgas-chromatography with mass-spectrometric
detection [13]. The method precision complies with requirements laid down in ISO 13528 [11].
The test material was rated sufficiently homogesdouall the analytes (see ANNEX 6).

The stability of the test materials was evaluatgdabalysing the test material after the deadlirre fo
reporting of results. Significant differences oé thnalyte contents between the analysis resultshend
assigned value were not found (see ANNEX 6). Hestability of the samples over the whole study
period was assumed.

7.3 Assigned value and standard deviation for proficieay assessment

The assigned values and their associated uncegrtaare determined from in-house measurements at
the EURL PAH applying bracketing calibration, conthd on two different days. The obtained values
were in good agreement with the gravimetrical prafp@n concentrations, corrected for the purity of

the reference materials and the content of the Plakigsured in blank oil. The assigned values of the
target PAHSs are listed in Table 4.

For the individual analytes the uncertainties aiséed to the assigned values are equal to the squar
root of the sum of the squares of the uncertairss®ciated with each single operation involveithé
preparation of the test material (Table 4). Theam@inty from homogeneity and stability studiesrave
not significant and were not taken into considerati

The sum of PAH4 was calculated from the individpadissigned values, and the corresponding
uncertainty from the uncertainties of the assigveddes according to equation 1

Equation 1 Usym = \/uéAA +Ugpp + Upgr +Udig [10]

whereugymrefers to the standard uncertainty of the sunhefour PAHs and
Usaa Usap, Ussr, anducpr refer to the standard uncertainty of the individaraalytes

The standard deviation for proficiency assessnmmntwas set for the individual analyte equal to the
maximum tolerable uncertainty (Uf), which is cakield according to Equation 2. A LOD value of
0.30png/kg, anda equal to 0.2 were applied for this purpose [7]e Standard deviation for proficiency

testing was calculated for the SUM parameter frbeok- values of the individual analytes applying

the law of uncertainty propagation.

10



Equation 2

Ur = /(LOD/2)? +(aC)?

whereU; relates to the maximum tolerated standard measureamcertainty, LOD to the limit of detectianto a numeric

factor depending on the concentration C as givebammission Regulation (EC) No 836/2011.

Table 4: Analyte contents of the olive oil test matial

[7]

Spiking levels Blank* Assigned value U cp
Analyte ng/kg ng/kg Ho/kg Ho/kg | pg/kg %
BAA 3.7 0.3 3.91 0.14 0.80 20.4
BAP 15 0.8 2.97 0.34 0.61 20.6
BBF 1.6 0.2 1.71 0.27 0.37 21.8
CHR 2.8 - 2.46 0.22 0.51 20.9
SUM 9.6 11.06 0.50 1.19 10.8
Op standard deviation for proficiency assessment.
U expanded uncertainty of the assigned value (kE@).the individual analytes the standard uncettamequal to

the square root of the sum of the squares of thertainties associated with each single operativalved in the
preparation of the test material; for the SUM, standard uncertainty is equal to the combined stahd
uncertainty of the four analytes (equation 1).

The values are in the range of LODs and are ordicative for the presence of the analytes inbaak

8. Design of the proficiency test

The design of the PT foresaw triplicate analysesheftest sample and reporting of the individual
results of replicate analyses for the single aealgdditionally, a "value for proficiency assessitien
was requested for both the single analytes anduheof the four PAHs. All results had to be reparte
corrected for recovery (and recovery had to beedtah the questionnaire together with other
parameters of the method applied). The "value fofigency assessment" had also to be accompanied
by the respective expanded measurement uncer{aittya coverage factor of 2).

Participants were asked to report besides anaflgsidts also details of the applied analysis method
(see ANNEX 7).

Each participant received at least one ampoulesol#ion of the target PAHs in the chosen soly2nt
ml), with disclosed content, and at least one artgolOIL (20 g).

9. Evaluation of Laboratories
9.1 General

The results reported by participants are listedANMNEX 8. In case the coverage factor k was not
reported by the participant, a coverage factonaofwas assumed (see the Outline in ANNEX 4).

The most important evaluation parameter was thimpeance of the laboratories in the determination

of the target PAHSs in the olive oil test materiahich was expressed by z-scores, zeta-scores were
calculated as well considering the uncertaintyheftest results as estimated by each participant.

11



9.2 Evaluation criteria

z-Scores

z-Scores were calculated based on the "final valaqliation 3 presents the formula for calculatibn o
z-scores.
Xap — X gssi
Equation 3 z= P = Xassired [11]
UP

where z refers to the z-scong,, to the reported “final value”Xassigneat0 the assigned value, awrd to the standard
deviation for proficiency assessment.

zeta-Scores

In addition to z-scores, zeta-scores were caladldte contrast to z-scores, zeta-scores descride th
agreement of the reported result with the assigradde within the respective uncertainties. zeta-
Scores were calculated according to Equation 4.

-X__.
Xlab assigned [11]

2 2
uIab + uassigned

Equation 4 Zeta=

where zetarefers to the zeta-scormg, to the reported “final value™Xassigneqto the assigned value,, to the standard
measurement uncertainty of the reported resultugigheqto the standard uncertainty of the assigned value.

Whenever uncertainty was not reported by the laboyathe corresponding zeta-score was not
calculated.

Unsatisfactorily large zeta-scores might be cadgednderestimated measurement uncertainties, large
bias, or a combination of both. On the contraryis&ectory zeta scores might be obtained even with
high bias if the uncertainty is high. However, Hgiion specifies maximum tolerable standard
uncertainties. Uncertainties exceeding them are cuwisidered fit-for-purpose. Therefore, the
uncertainties reported by the participants forfthe PAHs were checked whether they comply with
the thresholds provided by the "fithess-for-purfidsaction (Equation 2). The results reported by th
participants and the maximum tolerated LOD of O\ 8f/kg were applied for the calculation of
respective threshold values. For the SUM param#ter agreement between reported standard
measurement uncertainties and the combined standarertainty of the 4 EU marker PAHs was
evaluated. The latter was derived via the law obrepropagation from the uncertainties reported for
the individual analytes. Non-compliant reportedentainties are highlighted in Table 5 and Table 6.

The performance of the laboratories was classifiedording to ISO/IEC 17043:2010 [10]. The
following scheme is applied for the interpretatafrzeta scores and z-scores:

|scorek 2.0 = satisfactory performance
2.0<|score| < 3.0 = questionable performance
|scorep 3.0 = unsatisfactory performance

9.3 Evaluation of results

Participants were requested to report for the falytes, covered in this PT, the results of three
replicate measurements and a "value for proficieassessment”, which is the result they wish to be
applied for the calculation of performance indicat@-Scores and zeta-scores were attributed only t
these results. The individual results of repliGatalyses were not rated.

12



Each laboratory had to report a total of 17 reqii&sresults for replicate measurements plus 5eslu
for proficiency assessment), and all 612 resuli® Heeen submitted by the participants.

Statistical evaluation of the results was perforrmeothg PROLab software. Robust mean values and
robust standard deviations were calculated accgrdirilgorithm A+S of ISO 13528:2005 [11].

It should be noted that the assigned values fomaasurands correspond with the robust means
calculated from the participants' results (ANNEXRpbust standard deviations of the PT for BaA and
BaP are significantly lower than target standardiat®ns, while for CHR the robust SD is much
higher than the target level, which is coherenhwitte dispersion of results, observed in the presio
years.

About 94 % and 88 % of the results reported fromLBIRand OCLs respectively obtained a
satisfactory z-score.

In Figures 1 and 2 overviews of the z-scores assign the results are given for NRLs and OCLs

respectively. The larger the triangles, the largeere the differences to the assigned values. Red
triangles indicate z-scores above an absolute vafutaree, whereas yellow triangles represent z-
scores in the questionable performance range. kb@stgnable and unsatisfactory scores, the
corresponding score values are presented nextetdrifngles. There is one non-satisfactory result
reported by a NRL, and another one reported by &i,(both unsatisfactory results concerns

determination of CHR in oil. The questionable résale in total 7.

The numerical values of the calculated z-scorexangpiled in Table %or NRLs and OCLs. z-scores
with an absolute value of above 2 are highlighteced.

Table 6 presents the respective zeta-scores. Asthierz-scores, data outside the satisfactory
performance range are highlighted in red. The assest of the performance of the participants based
on the reported measurement uncertainty gave ddeesrable picture. 85% for NRLs and OCLs of
the zeta-scores calculated for the four indivicarslytes and the SUM are within the range given by
|zetak 2. It has to be noted that the absolute valub@zeta-scores were for many participants much
higher than the z-scores attributed to the sameltsesConsequently the laboratories perform
according to internationally agreed standards, Wwificm the basis for the z-scores, but seem to have
partially difficulties in estimating realistic maagement uncertainty values although improvement
could be registered from last year (75% success@th-score). The establishment of proper
measurement uncertainty values caused problemsiakpdor the SUM parameter. The majority of
participants reported for this parameter measurémecertainty values much higher than the value
which is derived by the law of uncertainty propagat

Hence the EURL PAHSs will continue to pay speci&tmation to this parameter, in the ILCs to come as
it has major implications on the assessment of ¢ciamge of food with European legislation.

The graphical representations of the distributiérresults for the individual analytes are given in
ANNEX 8 together with the results of replicate aisals and Kernel density plots. Data are presented
as reported by the participants.

For each analyte the figure shows the individuallysis results of the three replicate determination
The assigned value is shown as dotted line. The blars represent the expanded uncertainties
reported by participants for the "value for prafiecy assessment”. The arithmetic mean of the sesult
of the individual participant is indicated in thieie bar by a blue line. The limits of toleranceresent
deviations from the assigned value ofg; 2

As could be seen from the Kernel density plotsdiséribution of results for each analyte and fag th
sum of the analytes were close to a Gaussian laisoh. The robust mean and the major mode are
very close to the assigned (reference) value, whmtmonstrates that there is no method dependant
bias.
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Figure 1: Graphical presentation of z-scores correspondirigddfinal values” reported by tidRLS
for the contents of BAA, BAP, BBF, CHR, and the SUMrameters in the spiked olive oil test
material.

Blue triangles indicate satisfactory performanagiow triangles indicate questionable performamed;triangles indicate

non-satisfactory performance; z-score values agsemted above the triangles for the questionaldenan-satisfactory
results.
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Figure 2: Graphical presentation of z-scores correspondirigefinal values" reported by th©CLs
for the contents of BAA, BAP, BBF, CHR, and the SUMrameters in the spiked olive oil test
material.

Blue triangles indicate satisfactory performancalopv triangles indicate questionable performaned;triangles indicate
non-satisfactory performance; z-score values agsemted above the triangles for the questionaldenan-satisfactory
results.
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Table 5: Compilation of z-scores calculated from te “final results" reported by the NRLs and
OCLs for test material OIL: z-scores outside the ssfactory range (|z| > 2) are highlighted in

red.
BAA BAP BBF CHR SUM
C:iiit'i:/kg 3.91 2.97 171 2.46 11.06
ap, ue/ke 0.80 0.61 0.37 0.51 1.19
Result | z-score | Result | z-score | Result | z-score Result | z-score | Result | z-score
Lab code ug/kg pe/kg ue/kg ug/kg pe/kg
National Reference Laboratories (NRLs)

101 3.93 0.0 2.9 -0.1 1.71 0.0 2.34 -0.2 10.88 -0.2
r 102 3.92 0.0 3.09 0.2 1.87 0.4 2.46 0.0 11.34 0.2
" 103 4.53 0.8 3.29 0.5 2.26 1.5 2.96 1.0 13.04 1.7
" 104 4.1 0.2 2.9 -0.1 1.7 0.0 2.3 -0.3 8.3 -2.3
i 105 2.94 -1.2 3.01 0.1 1.5 -0.6 1.66 -1.6 9.12 -1.6
i 106 3.99 0.1 2.87 -0.2 1.59 -0.3 1.83 -1.2 10.32 -0.6
r 107 3.7 -0.3 3.6 1.0 1.3 -1.1 2 -0.9 11 -0.1
r 108 4.3 0.5 3.01 0.1 1.77 0.2 2.68 0.4 11.8 0.6
i 109 1.82 -2.6 1.66 -2.1 1 -1.9 15 -1.9 5.98 -4.3
i 110 4.1 0.2 2.52 -0.7 1.46 -0.7 1.87 -1.2 9.95 -0.9
i 111 3.57 -0.4 3.01 0.1 1.92 0.6 4.66 4.3 13.15 1.8
i 112 2.95 -1.2 3.43 0.8 2.72 2.7 2.47 0.0 11.57 0.4
r 113 4.1 0.2 3.3 0.5 1.8 0.2 2.6 0.3 11.8 0.6
i 114 4.7 1.0 3.65 1.1 2.34 1.7 3.02 1.1 13.72 2.2
" o1s 3.52 -0.5 3.01 0.1 1.89 0.5 2.42 -0.1 10.8 -0.2
" 116 3.66 -0.3 3.07 0.2 1.85 0.4 2.04 -0.8 10.62 -0.4
i 117 3.46 -0.6 2.66 -0.5 1.48 -0.6 2.25 -0.4 9.86 -1.0
i 118 3.98 0.1 2.89 -0.1 1.78 0.2 2.48 0.0 11.13 0.1
i 119 3.97 0.1 2.74 -0.4 1.81 0.3 2.57 0.2 11.09 0.0
i 120 4.05 0.2 2.69 -0.5 1.85 0.4 3.17 1.4 11.75 0.6
VI 3.85 -0.1 2.56 -0.7 1.81 0.3 2.67 0.4 10.9 -0.1
VY 3.86 -0.1 2.83 -0.2 1.63 -0.2 2.14 -0.6 10.5 -0.5
i 123 3.59 -0.4 2.87 -0.2 1.52 -0.5 2.31 -0.3 10.29 -0.6
i 124 4.08 0.2 3.21 0.4 1.84 0.4 2.93 0.9 12.06 0.8
r 125 4.26 0.4 4.034 1.7 2.375 1.8 3.457 2.0 14.127 2.6
" 1% 3.6 -0.4 3.2 0.4 1.2 -1.4 2.7 0.5 10.7 -0.3

Official control laboratories (OCLs)

i 501 3 -1.1 2.6 -0.6 13 -1.1 15 -1.9 8.4 -2.2
i 502 3.3 -0.8 2.5 -0.8 2.1 11 1.7 -1.5 9.6 -1.2
r 503 5.8 2.4 4.2 2.0 2.4 1.9 3.3 1.6 15.7 3.9
r 504 3 -1.1 2.4 -0.9 1.3 -1.1 1.7 -1.5 8.4 -2.2
" 505 4.1 0.2 3 0.0 1.7 0.0 3 1.1 11.9 0.7
" 506 3.93 0.0 2.5 -0.8 1.42 -0.8 2.59 0.3 10.44 -0.5
" 507 4.86 1.2 2.97 0.0 1.66 -0.1 2.38 -0.2 11.87 0.7
i 508 3.5 -0.5 2.7 -0.4 1.6 -0.3 2.1 -0.7 9.9 -1.0
r 509 5.227 1.6 2.878 -0.2 1.842 0.4 2.944 0.9 12.891 1.5
f 510 3.95 0.1 2.63 -0.6 2.12 1.1 6.36 7.6 15.07 3.4
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Table 6: Compilation of zeta-scores calculated fronthe “results for proficiency assessment”
reported by the NRLs and OCLs for test item OIL, he combined reported standard
measurement uncertainty, and the uncertainty of thenalyte content of the test material:

zeta-scores outside the satisfactory range (étpare highlighted in red. Yellow highlighted lsel
indicate measurement uncertainty values that edtltenot comply with the thresholds given by the
"fitness-for-purpose” function {{BAA, BAP, BBF, and CHR), or were not in agreementh the
uncertainty value derived from the uncertaintiethefindividual analytes (SUM parameter)

BAA BAP BBF CHR SUM

Assigned

value +/- U, 391 £ 0.14 297 £ 0.34 171+ 0.27 246 £ 0.22 11.06 + 0.5

uokg

of, ugkg 0.8 0.61 0.37 0.51 1.19

Result | U zeta-score Result | U  zeta-score Result U zeta-score Result | U zeta-score |Result u zeta-score
Lab code | ug/kg | pg/kg ua/kg | pa/kg ua/kg | palkg na/kg | pa/kg ng’kg ng/kg
National Reference Laboratories (NRLS)
101 3.93 | 0.62 0.1 29 | 052 0.2 171 | 031 0.0 2.34 | 0.38 0.4 10.88 0.95 0.3
102 3.92 | 059 0.0 309 | 031 | 03 | 187 | 028 | 05 | 246 | 031 0.0 11.34 | 0.79 0.4
103 453 | 0.39 2.6 3.29 | 0.25 0.9 226 | 0.17 1.9 296 | 0.22 2.0 13.04 | 054 &5
104 4.1 1.7 0.2 2.9 1.2 0.1 1.7 0.7 0.0 2.3 1 0.3 8.3 4.6 -1.2
105 2.94 | 0.44 -3.7 3.01 | 0.39 0.1 15 0.24 -0.7 1.66 | 0.23 -3.2 9.12 0.68 3.2
106 3.99 | 0.61 0.2 2.87 | 0.47 0.2 159 | 0.27 -0.4 1.83 | 0.33 2.3 10.32 2.01 0.7
107 3.7 11 -0.4 3.6 11 1.0 1.3 0.4 -1.2 2 0.6 -1.2 11 1.7 -0.1
108 43 | 0.64 11 3.01 | 03 0.1 177 | 0.35 0.2 2.68 | 0.54 0.6 11.8 1.18 1.0
109 1.82 | 0.23 -11.5 1.66 | 0.25 -3.6 1 0.14 -2.5 15 | 0.29 -3.6 5.98 0.84 7.8
110 4.1 | 0.98 0.4 252 | 0.6 -1.0 146 | 0.26 -0.8 1.87 | 0.34 2.1 9.95 1.23 -1.4
111 3.57 | 0.71 -0.9 3.01 | 0.6 0.1 1.92 | 0.38 0.6 4.66 | 0.94 4.2 13.15 1.38 2.5
112 295 | 03 -4.7 343 | 03 1.2 2.72 0.3 88 247 | 03 0.0 11.57 11 0.7
113 4.1 1 0.4 33 0.6 0.7 1.8 0.6 0.2 2.6 0.5 0.4 11.8 1.4 0.9
114 4.7 0.31 3.8 3.65 | 0.11 2.0 2.34 0.7 1.4 3.02 | 0.32 2.1 13.72 0.8 4.2
115 3.52 | 0.88 -0.8 3.01 | 0.75 0.1 1.89 | 047 0.5 242 | 0.6 0.1 10.8 2.71 0.2
116 3.66 | 0.74 -0.6 3.07 | 0.62 0.2 1.85 0.4 0.4 2.04 | 041 -1.4 10.62 112 0.6
117 3.46 | 0.74 1.1 2.66 | 05 -0.7 148 | 0.31 -0.7 2.25 | 0.54 -0.6 9.86 1.73 -1.2
118 3.98 | 0.89 0.2 2.89 | 0.54 0.2 178 | 0.29 0.2 2.48 | 0.68 0.0 11.13 2.24 0.1
119 3.97 | 0.79 0.1 274 | 0.34 -0.6 181 | 0.36 0.3 2,57 | 051 0.3 11.09 2.22 0.0
120 4.05 | 0.68 0.4 269 | 04 0.7 1.85 | 0.26 0.5 3.17 | 051 2.1 11.75 2 0.6
121 3.85 | 04 0.2 2.56 | 0.3 11 181 0.2 0.3 2.67 | 0.3 0.8 10.9 1 0.2
122 3.86 | 0.35 0.2 2.83 | 0.33 0.4 1.63 | 0.36 -0.2 2.14 | 0.37 11 10.5 0.71 0.9
123 3.59 | 0.93 0.7 2.87 | 0.97 0.2 152 | 0.46 -0.5 231 | 051 0.4 10.29 151 0.9
124 4.08 | 0.77 0.4 3.21 | 0.87 0.4 1.84 | 0.51 0.4 293 | 112 0.8 12.06 1.69 1.0
125 4.26 | 1.431 0.5 4.034 | 1.121 1.6 2.375 | 0.613 1.6 3.457 | 0.957 19 14.127 | 4.123 14
126 36 | 073 0.8 3.2 0.64 0.5 1.2 0.24 1.7 27 | 054 0.7 10.7 114 0.5
Official Control Laboratories (OCLS)

501 3 0.1 -6.1 2.6 0.1 1.1 13 0.4 -1.2 15 0.1 -4.3 8.4 0.5 -4.8
502 3.3 n.r. 25 n.r. 2.1 n.r. 17 n.r. 9.6 n.r.
503 5.8 n.r. 4.2 n.r. 2.4 n.r. 3.3 n.r. 15.7 n.r.
504 3 1.2 -1.5 2.4 0.6 -1.3 1.3 0.4 -1.2 17 0.6 2.0 8.4 2.7 -1.8
505 4.1 0.9 0.4 3 0.7 0.1 1.7 0.4 0.0 3 0.6 15 11.9 13 1.0
506 393 | 13 0.0 25 | 055 11 1.42 0.4 -0.9 259 | 1.03 0.2 10.44 171 0.6
507 4.86 | 0.49 3.4 2.97 | 0.59 0.0 166 | 0.17 -0.2 2.38 | 048 0.2 11.87 2.37 0.6
508 35 0.7 11 2.7 0.5 -0.6 1.6 0.3 -0.4 21 0.4 -1.2 9.9 2 -1.0
509 5.227 | 1.0454 2.4 2.878 | 5.756 0.0 1.842 1 0.3684 0.4 2.944 | 0.5888 13 12.891 | 2.578 13
510 3.95 | 1.18 0.1 2.63 | 0.79 0.7 212 | 0.64 1.0 6.36 | 1.9 4.0 15.07 5 1.6

n.r.: not reported
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The figures in ANNEX 9 are an aid to allow labor&e to compare the performance of their method
to those of other participants with respect to lfidsseness to the assigned value, plotted on the x
axis) and precision (the standard deviation foreatability, plotted on the y-axis). A vertical sbli
bold line depicts the assigned value; laboratoaies represented by blue dots (mean value of the
replicates and the associated standard deviatidheofeplicates). The light blue area indicates the
satisfactory performance area, which is definedhieyassigned valug2op along the x-axis and by the
average repeatability standard deviation of thaelteseported by the participants along the y-akie
latter was obtained by analysis-of-variance ofdata set received for each analyte. Participantseh
data are outside the satisfactory performance shealld perform root cause analysis. They are
required to report back to the EURL PAH the ideatifreason for their deviations.

9.4 Evaluation of the reported performance parametersér the methods applied

The characteristics of the methods applied by gpents and the results reported are listed in
ANNEX 7.

Compliance with legislation was evaluated on badigequirements set in Regulation (EC) No
333/2007 as amended by Regulation (EU) No 836/4@L1INon-compliant values for LOD, LOQ,
and recovery are indicated by bold red font.

The values for recovery complied with the limitsesified in Commission Regulation (EU) No
836/2011. However, it cannot be evaluated whetbeovery was understood as yield, as requested
and not as apparent recovery, which might be inelichy recovery values close to 100 %.

One NRL reported non-compliant LOD/LOQ and thredipgants (2NRLs and 1 OCL) did not report
any LOD/LOQ values. Additionally 5 OCLs did not meped information on the working range of
their method. About 50% of laboratories reporteddplimits of the working range of their analysis
method lower than the corresponding LOQ. Theseeslre marked with yellow. Three of those
participant reported lower limit of the working gaeven lower than LOD. Those values are marked
in red bold font additionally.

The observed discrepancy between the LOQ and ter llimit for the working range should be taken
into consideration by the respective laboratordegions should be taken for more realistic estiorati
of the LOD/LOQ or for better fitting the lower litnof the working range with the estimated LOQ
limits. That shortcoming will be addressed on tegtrworkshop.

The evaluation of the compliance of reported mesament uncertainties with provisions given in
legislation was discussed before.

9.5 Additional information extracted from the questionnaire

Additional information was gathered from the quastiaire filled in by the participants (ANNEX 7).
Data is presented as reported.

Regarding the experience of the laboratories witis kind of analysis 28 laboratories reported
experience of more than four years, but 7 laboieda¥o not analysed more than 10 samples per year,
indicating that they do not perform the analysisaaoutine basis. The distribution in terms of geair
experience and number of analysis per year betihédrs and OCLs is shown in Figure 3 and 4.

All participants are accredited except 2 OCL labanias.
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Figure 3. Experience of the participants in years in thalygsis of PAH in edible oil
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Figure 4. Experience of the participants in the analysi®AH in edible oil expressed as number of

analyses per years
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Figure 5. Application of different instrumental methods ftetermination of PAH in edible olil.
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More than half of the participants (NRLs and OCusgd HPLC/FLD (1 lab LC/MS) techniques for
PAHs determination (Figure 5). The analysis ofdalla revealed that laboratory performance was not
linked to any analytical technique or sample prapan method used.

Finally, ANNEX 7 summarises the comments of the tipgants regarding the organised
interlaboratory comparison.

For the first time EURL asked participants (NRLsdaofficial control laboratories) to assess the
compliance of the sample according to the legigtalimits. Based on the assigned values, the sample
iIs non-compliant concerning both BaP and sum offdhe PAHs regarding the MLs specified for the
food category 6.1.1 "Oils and fats, intended foecdi human consumption or use as an ingredient in
food" specified in Commission Regulation (EC) N®&D11. The maximum levels (ML) for BAP
and for the sum of the four PAHs are 2.0 pg/kg Hiv@ pg/kg respectively.

Figure 6 presents the distribution of the reporesults and their uncertainties for BaP and the SUM
of the 4 PAHSs in relation to the maximum limits idefd in the legislation.
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Figure 6. Distribution of the results reported by the pap@ants and the associated expanded
measurement uncertainties for BaP and the SUM HBAldation to the MLs.

Red line represents the maximum limits (MLs) ddfilmethe Commission Regulation (EC) No 835/201Q, 2.
pg/kg for BAP and 10.0 pg/kg for the sum of the FAHSs respectively. The sample has to be declasaabn-
compliant if the concentration value provided bg tmeasurement result minus the expanded measurement
uncertainty is larger than the ML.
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An overview of the participant responses concerrimg sample's compliance with the legislative
limits results is presented on Figure 7. Ten ol@@®tontrol laboratories (28%) assessed the saagple
compliant in the questionnaire. Five out of that d@ticipants however wrongly categorised it as
compliant as they reported BaP reduced by the egeddViU was above the ML, and for lab 124 also
the (SUM PAH - U) > ML. Further investigation shdube carried out concerning the algorithm
according to which the control laboratories aseescbmpliance of a sample with the legislation.yrhe
should follow the recommendation of the EURACHEMidgu "Use of uncertainty information in
compliance assessment" [14].

Figure 7. Participants' responses concerning compliancenhefsample (olive oil) with the MLs
defined in the Commission Regulation (EC) No 83220

m compliant
M non-compliant
difficult to assess

M no reply

10.  Follow-up actions for underperforming laboratories

All NRL laboratories that got "questionable" or &atisfactory” performance ratings are urged to
perform root cause analysis, and to implement cowe actions.

The EURL will set up follow-up measures in due tifoeall NRLs that received for at least one of the
four PAHs (BAA, BAP, BBF, and CHR}-scoreq > 3 as required by Regulation (EC) 882/2004, and
by the Protocol for management of underperformamcecomparative testing and/or lack of
collaboration of National Reference LaboratorieR[N) with European Union reference laboratories
(EURLS) activities. These laboratories shall perfas an immediate action a root-cause-analysis, and
shall report to the EURL PAH in writing, the iddied cause for their underperformance and the
corrective actions they are going to take.

11. Conclusions

Thirty six participants reported analysis resulise performance of most participants was satisfacto

In total 94 % and 88 % of the results reported BRLBland OCLs respectively obtained a satisfactory

z-score. zeta-Scores were calculated besides esscbhey indicate the agreement of the reported
result with the assigned value with respect tostlated measurement uncertainty. The outcome of this
rating was worse than for the z-scores, which revibat the measurement uncertainty estimates were
in some cases not realistic. For the first timdipgants were asked to assess the complianceeof th

sample according to the legislative limits. Five otithat 10 participants however wrongly categedis

it as compliant.
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ANNEX 1: Announcement of the PT on the IRMM webpage

R Aabout IRMM
M Activities

M Reference
materizls

MEU Reference
Lzboratories

MiInterlabaratory
COMParisons

M1k
opportunities

M Events

M Training

MCalis

M aublications

| Legai nazice

JOINT RESEARCH CENTRE

Institute for Reference Materials and Measurements (IRMM)

)
News | Links | Fress cames | Shemag | Camact
boutus Netwirk Isborstories  Network psges  Interlsborstory comparisons PAH project datshess  What's new?  Activities Contacis
B Environmentsl
_ > 2 4 enalysis
@ EU-RL PT 1061: PAHs in adible oil : PR e
ce
@ Proficiency Test on the determination of 4 marker PAHs in edible oil misterials and
iU ety
B Fond,
The European Union Reference Labaratory for Polycyclic Aromatic Hydrocarbons arganises a proficiency test on the determination of 4 marker PAHSs biotechnology
{see Table 1} in olive ail, and heslth
The objective of this study is to evaluate the capabilities of European Nationzal Reference Laboratories [NRLs) and Officizl Feod Control Laboratories IRC-IEMM
[DCLs) in the determination of the target analytes and their sum in edible oil and to perform compliance assessment according to the corresponding video
legislative limits.
.o
Only NRLs for PAHs and OCLs as indicated by NRLs can participate in the study.
Participation is admitted to maximum 50 official food contral labarataries, which will be accepted in the arder of registration, Yuu
e
Participation is free of charge for NRLs for P&Hs. —— 2
!MGEE‘:HWI
The participation fes is EUR 250 [two hundred fifty) per registration far OCLs, which do not have NRL status || colalegus ||
“ e
[ Test material and analytes -
a
The test material is 2 commercial olive oil contzining the target analytes (s=e Table 1}, Participants will receive one amber glass ampoule contzining

about 20 g of the spiked olive oil, In addition, participants will get an ampoule with a sclution of PAH= with disclosed analyte content, in, depending on e
their preference, either acetonitrile or tolusne, This solution will be supplied to allow the participants verifying their instrument calibration against an

indepandent standard, m

Table 1: The target analytes of the comparison E —

; =
benz[a]anthracene {BaA) E" nl

benzo[b]fluoranthene {BbF) .5

benzo[a]pyrene (BaP)
chrysene (CHR)
Sum of the four marker PAHs

[® General outline

Participants are requested to perform three independent analyses of the edible oil. These analyses shall be performed on the same day. Participants have
to report the results for individual analytes of the replicate analyses, These resules have to be reportad correctad for recovery,

Participants will be also asked to repart & single value for scoring, the "final valug", both for the individual analytes as well as for the sum of the four
marker PAHs, These results will have to be reported corrected for recovery and have to be accompanied by the respective measurement uncertainty.

At the end participants will be ask to perform compliance assessment according to the corresponding legislative limits.
Further details will be communicated to participants at a later stags.

[@ Performance assessment:

The performance of the participants in the determination of PAHs in olive oil will be rated by 2-scores and zeta-scores,
The standard deviations for proficiency assessment will be derived:

= For the four individual target analytes, from the fitness-for-purpose function given in Commissien Regulation (EC) No 233/2007, assuming a
walue of 0.3 pog/kg for the limit of detection,
= For their sum, from the P - values of the individual analytes, applying the law of uncertainty propagation,

[® Registration

Registration shall be done viz https:i

@ Schedule

| Registration deadline Sample dispatch Reporting of results |Repull:

| 14 June 2013 Eeginning of July 2013 Beginning of September 2013 !Decemher 2013
[®Contacts

Jre-irmm-eurl-psh@ec.suropa.eu

Latest update 31 May, 2013

s | Links | Press comer | Site man | Cantact
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ANNEX 2: Announcement of the PT via invitation

v
EUROPEAM- CGOMMISSIONT
JORNT- REEEARCH- CENTREY
ﬂ Esturdo’-ﬂede-'rce-mes and- hiees orernenis -
| o Urdon- 1 ory- o
L
Geel,-28/05/20139
Ref-Ares(2013)1499322..29/05/20139
1

Interlaboratory-comparison-of-the - EU-RL for-Polycyclic-Aromatic-Hydrocarbons-
[PAHSs)-in-olive-oilf]

1

Dearhiadame/Sir, 9

1

; |

Registration for-participstion-intheinter-lsborstory-comparisan-study-organised by-the-EU-RL-
PAH-onthe-determinstion-ofthe 4-marker-PAHs in-olive-oil will bz openfrom30=Mayto-14%
June-2013.-9

1

Participation-is-mandatory-and-free-of charge-for-National-Reference-Laboratories [MRLs)-for
PAHs -Confidentiality-of participants-and -respective-results-is-granted.q

1

In-support-to-the-MRLs,-to- facilitate- fulfilling: their-tasks as- included- in- Regulation- [EC)- Nao-
BB2/2004,-EU-Official-Food-Control-Leboratories-[OCLskfaliing under-the-responsibility-of the-
MRLs may-participate-in-the-study. The-participation{fee for-official-food-control-laboratories-
is:350-Euro-per-participation. T

1

"

The-target-analytes-sre-listed-in-the-following Table.-q

"
benzlslanthracens: (Badl 5
benzolbiflusranthens:(BoEH H
benzoleloyrens: (BaPjH a
chrysene-[CHRIE H
SUM-of the-4-marker-PAHsH H

1

1

Results hawve: to-be- reported- corrected- for: recovery-and accompanied- by the: respective:
measuramsent-.uncertaintyfor-boththedindividual-PAHs2nd -the-sum-of-the -fourmarker-PAHs.-
Additionally- participants-will: be-askad-to-perform-compliance-assessment-according - to-the-
corresponding-legislative-limits

T

= 0T W =

24

Each-participant-will-be-providedwith-one-amberglassampoule containing™~-20-g of-olive-ail.
In:caseyou-need-more-than- L-ampoule,-please-express-your- justified- request-before-the-
sample-dispatch.f
T
Participants: will- slso- receive- & standard- solution- in- 2ither- acetonitrile- or- tolusne- with-
disclosed-content;-which-might-be-used-for-verification-of instrument-calibration. -
1
This-inter-laborstory-comparison-is-orgenised-underesccreditation tol50-170432.9
1
Detailed-informationavillbe-soon-available-theEU-RL-website: ]
http:/ firmm.jre.ec.europa.eu/EURL s/FURL PAHs/interlaboratory comparisons!Pages/inde
w.asprf
1
Timing: T
" Deadlineforregistration: 14-June-20139
® 3 Dispstchofsamples-beginningofduly.-A-dstziled-outline-ofthe studywill-beincluded-
in-the-parcels.-Participants-will-be-asked to-return-=2sample-receipttothe-orgeniser-q
* 3 Deadiineforreportingofresults;beginning of September. Youwill-receive thelink-for
antering-the-results-upon-reception-ofthe-PT-samplesf

1

Registration-procedure Y

Participants-shall-registerviathislink:q

1

https: firmm.jre.ec.europa.sufilcfilcRegistration.do?selComparison=106119
1

In-order-to-register, |lsboratoriss-must:

1 +Enter-the-details-on-line:9q

2 ~+Printthe-completed farm-{zpproved-and-confirmed-version -when-the system-zsksto-
do-so,-sign-it-and-stamp-it-with-your-compsany-stamp¥

3 ~5Send-it-to-the-EU-RL-PAHs-members-indicated-below,-eitherviz-FAX -orviz-e-mail§

"

PT-coordinatorH Second-contactd
b ] 1
Stefanka-Bratingya® Zuzana-Zelinkovatl
H H:

k| H
‘Fa-0032-14-5717839

e-mail: jre-irmm-eurl-pahiSec europa.eufl
H

T

Participantswwill-be-requested to-indicate the-preferred-salventtype ofthe-standard -solutions-
[gither-tolusns-or-acetonitrile -prior-to-dispstch-of-sampies-viz-z-separate-emszil. -4

-

1




Distributionof-information:

The-MRLs-are-kindly-requested-to-distribute-as-soon-25 possible-this-information-to-the-0CLs

undertheirresponsibility, and-to-sssist-the -EU-RL-in-identifying- laboratoriesthat-are-eligible-

to-participate-in-the-study.

1

b

AccessofMRLs-toperformance data-of-official foodcontroldaboratories: |

Two-options:q

1} NRL enrois-OCLs-and covers participation fee. 9

MRL-submits-to-EU-RL: list- of participants- including name-and- address-of-laboratory, -
and-detzils-ofthe-contact-person{name,-address---no-post-boxl—-emzil-and-telephans:
numbser) The coverage- of the-participation-fees-hasto-be-confirmed-and-details-for
invoicing|e.g..ordernumberfhaveto-be-provided.-Itshzll-be-made-clear, that-the-full-
participation- fee- is- paysble- upon- dispstch- of the- test- samples.- In* return,- the-
performance-datz-of the respective official food-control aborstories-will-be-disclosed-

to-the-MRL.T

1

2+ The- OCL-(identified-as-such-by-the-respective-NRL)-enrols-itzelfin-the-intar-izboratory-

compsarison-and-covers-the-parricipotion-fee.
The-MRLwill-get-accessto-performance-dats-of the-OCLonly-.upon-providing tothe-EU-
RL-for-PAHs -z letter-ofconsent. N

T

L

In-case-you-may-wish-clarification-of openquestions,-plaase-donat-hesitate tocontact-the-
EU-RL-team-via:f

1

JRC-IRMM-EURL-PAH Eec.eurcpa.eu-q
1

T

T

T

With-kind-regards, 1

b

Stefanka-BratinovaT

L Thamas Wenzl, -Beatrizdela-Lalle, Franz Ulberth¥
bl
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ANNEX 3: Announcement of material dispatch

Insert Options Format Text Review Add-Ins Qulc"k tips

Ecoors - [ EEI ol - i Fli. i '3'_- &
Fonts ) _TI ‘%q m || Request a Delivery Receipt _] a$ lé

Themes — Bec Use Voting [ Requesta Read Receipt Save Sent Encoding Delay  Direct
d Effeds * cqlar Buttons = ItemTo~ " Delivery Replies To

Themes Show Fields | Permission Tracking T Mare Options i

@ You are not responding to the latest message in this conversation, Click here to open it.

To. | |JRCIRMMEURL PAH; |

Subject: |RE: shipment of samples for 1061 FT on PAH in alive oil together with the standard solution for both PTs

Fra: Stefanka-Petkova. BRATINOVA@ec.europa.eu [mailto: Stefanka-Petkova. BRATINOVA@ec.europa.eu] P4 vegne af
JRC-IRMM-ELIRL -PAH@ec.europa.eu

Sendt: 9. juli 2013 13:44

Til: Frans.Verstraete@ec.europa.eu; Thomas WENZL @ec.europa.eu; Lubomir. KARASEK@ec.europa.eu;
Zuzana. ZEl INKOVA@ec, europa.eu

Emne: shipment of samples for 1061 PT on PAH in olive oil together with the standard solution for both PTs

Dear Madame/Sir,

The test samples for the proficiency test on the determination of four EU marker PAHs in olive oil will be dispatched until
the end of the day.
You should expect receipt of the parcel within 72 hours at the latest.

Please check the completeness of the delivery and confirm it by filling and returning the sample receipt form to us (by
fax).

You will find the form in an envelope in the parcel together with your paricipation key, the outline of the study and the
reporting instructions.

In the parcel you will find as well the standard solution of PAHs in your preferred solvent. As agreed during the
workshop in Prague, this is the standard solution for both PTs { 1060 on PAHs in bivalve molluscs and 1061 on PAHs in
alive ail) .

Attached to this mail you could find as well the " Participant's guidelines for the use of IRMM's anline registration and
reporting tool in the frame of the organisation of its PT's".

Please contact us in case you do not receive the samples by end of this week.

Deadline for reporting of analysis results is 09 September 2013

Kind regards

Stefanka Bratinova

European Commission

DG IRC

Institute for Reference Materials and Measurements
Standards for Food Bioscience Unit

Retieseweg 111

B-2440 Geel (Belgium)

Tel.: +32 (0)14 571 800

E-mail: stefanka-petkova.bratinova@ec.europa.cu
Web: http:f/firmm.jrc.ec.europa.eu
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ANNEX 4: Documents sent to participants - OUTLINE

L

EUROPEAN-COMI"&EISSION!I

JOINT-RESEARCHCENTR
L |
m InstituteforR eference Materalsand Meassurements{(Gasl) 1

1 EuropeaninionReferencel shoratory forff
Polyeyclic-AromaticHydrocarbons =

L

EURL

European Unéon Reference Laboratory
Pelycyclic Aromatic Hydrocarbons

Geel,25/06/20139
ILC-1061Y]
Thirtee nth}l nter-laboratory- comparison-study-organised-by-the-EU-RL-PAHsY]
Analysis-of the-four-marker-PAHs-in-olive-0il]

1
General-descriptiont]

The-test-material-is-olive-oil - Target-gnalytes-are-the-four-marker-PAHs{listed-in-Table-1).-
Additionally-laboratories-have-to-report-their-sum.-9

The-EU-RL-PAHs-will-check-for-the-four-target-analytes-the-compliance-of the-performed-
analyses-with-provisions-given-in-Regulation-(EU)-No-836/2011 -9

Participating-laboratories-will-be-scored for-each-of-the four-PAHs -plus-for-their-sum.-9

Table-1:-The-target-analytes-ofthe-comparison-{four-markerPAHs)q

benzlalanthracene {BaA)n =
benzolblfluoranthene-(BhF)H i
benzololpyrene-(BaP)n 2
chrysene-{CHR]n 2
SUM-of the-4-marker-PAHsH =

1
The-content-of the-parcelq|
Each-participant-will-be-provided-with-a-set-of-samples-that-comprises: |

F—0Oneampoule, dabelled"Interlahoratoryvcomparison-1061-4-EU-PAHs-in-edible-oil /XXX",-
containingabout-20-g-of spiked-olive-oil:-The-concentration-of-the-individual-analytes-is:
in-the-range-from-about-0-tg-20-ug/ke -This-sample-is-the test-sample-ofthe-PT Y

»— Oneampoule, Jabelledas"ACN-10/2012-K/XXX" oras " TOL-10,/2012-K/XXX"-depending:
onthe-solventyou<chose,acetonitrile-ortoluenerespectively,-containing-about-1-ml-of-

a-solutionof the fourmarker-PAHs in solvent{ocetonitrile-ortoluene). Theconcentration-

of- the- individual- analytes- is- reported- in- the- respective- specification- sheet-and-is-
therefore- known- to- participants.- Please- bear- in- mind-that-these- solutions- do- not
contgin-any-infemal-standards |

Olive-oil-samples-areto-be-stored-at-room-temperature-y
and-solutions-at-42C-inthe-dark9

Ll
Participants-will-also-receive:-§

e+the a-sample-receiptform-ito-be filled-in-and-sent-back-to-the-EU-RL-as-soon-as-possible)§

sathe-outline-ofthe study-(a-printoutof-this-document)q

s+the-participation/password-key-{to-be-used-only-for-entering-the-results for-this-PT)-and-
the-laboratory-code-which-will-be-uszed-inthe-Final-Report.-a

s+specification-sheetsfor-the-solutions-of-known-contentg

s material-safety-data-sheets-forsome-of the-gnalytes-and-for-the solventsq

1

Outline-of-the-study"]

1.~+The- |zboratories- are- requested-to- perform- three-(3)- replicate- analyses- on-the-
contaminated: olive: oil- material.- The: sample-zhall-be-analysed-immediately-after-
opening: of the- ampoule, - and- the-three- replicates: should- be- analysed- under-
repeatabilitycondition. A finalvalue" which+is-the value appliedforscoring,-is-also-
required-for- each-analyte- beside-the- results-obtained-from-replicate-analysis-In-
addition,participantsare askedto-reportavalue forthe-sum-ofthe fourtargetPAH: 9

1

2~ The-known-solution-of-PAHs-in-solvent-may-be-used-by-participants-as-an-external-
referenceto-check-their-instrument-calibration

L |

Forall-samplesthe-participatinglaboratoriesshalleapply-a-method-oftheirchoice, 4akinginio-
account-that-other-PAHsthanthefour-marker-PAHs-could-be-present. -9

Reporting-of- the: results-will-be-open-on-8%-July- 2013 -The-laboratories-shall-report-the-
results by 8 September 2013 at the datest viathe ILCweb-interface using-the -participation-
(password)-key,—<hipped-together-with-the test-samples-(in-the-same-parcel).-9

1

Scoring-system]

The-assigned-values-will-be-obtained-from-the-gravimetrical-preparation-of the-materials -
Theywill-be-verified-by-chemical-analysis. @

The target-standard-deviations-will-be-set-q
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® — for: the- four- individual: PAHs =s-equal- to-the-value- derived- from-the- uncartainty-
function-{Uft-according-to-Commission-Regulation-[EU) Mo-836/2011.9

® — for-the-sum-ofthe four-markerPAHs a5 equaltothe-combined-standard-uncertainty-
derived-from-the-Ufof-the four-individusl-marker-PAHs, -sccording to-the-equation:
below: ¥

* b UF[SUM) = JU;7 (Bad)+ U * (BaP) + Uy~ (BbF )+ Uy~ GHR) 1

zscores and-zetallscores will-be- zssigned-for-the-marker-PAHs [Bad, -BaP,-BbE,-and-CHR):
[see Table-1for-full namesiand theirsum-onthe-base-of the-reported-final-valus.-Forthese-
five-mezsurands = panrepated-finzl-value-[an-empty-cell-inthe-reporting-system -will-be-
consideredesunderperformance.-ln-case-the-content-wasfound-to-be-below-the-LOD,-the-
scoringwill-be-calculated-upon-the-concentration-corresponding-to-the LOD-reported. -9

1
In-case-of -questions-please-do-not-hesitate-to-contact:q
{1

PTcoordinator-H Second-contactd H
T 1 =
Stefanka-Bratinova¥ Zuzanz Zelinkaval
H H
L] =]
Fae:-0032-14-5T717839
e-mail:-jre-irmm-crl-psh@ec.eurgps.eu'f
H

L] O

With-kind-regards, ¥

T'
Stefanks-Bratinova®

|lan- behalf- of the- Operating: Manager- of the- Eurapean- Union: Reference- Laboratory- for-
Polycyclic-Aramatic-Hydrocarbons)q

1

Cco-Frans Ferstraste, - Micheel-Flugh,-Franz-Ulparth,-Beatriz-de-l12-Calle, -Zuzans ZelinkoveT

T
I




INSTRUCTIONS

EURCPEAN COMMISSION

JOINT RESEARCH CENTRE
H itiie for terenca Matanais and Measwamans {Casi) St Uk Reficr i Laboritinry
s
Ellopean, L0 E L L Ebad Potycyeile Arsmilic Hydracirbous

3t H B

Geel, 05-07-2013

Reporting instructions

In the parcel participants will find their password key and the laboratory code as well as
the link for reporting. The laboratory code will be used in the report for generating Tables
and graphics.

The password key is needed to get access to the interface for reporting of results and for
filling in the guestionnaire. All characters of the key should be entered as they are (e.g.
keeping capital |etters).

Please remember to save freguently your entries 5o to avoid any loss of data in case of
malfunctioning of the server. The filling in of all fields marked with a * is mandatory.

As a support for the reporting steps, PDF preview is available for both data reporting and
guestionnaire.

The reporting page is structured like a table. To facilitate the compilation of results, itis
also possible to download an excel template, inwhich results may be entered offling. This
file has to be saved with @ different name on the participant's PC, filled in (without
muodifying its structure!) and uploaded again in the interface,

After you entered the results directly, or via upload from the Excel table, you still have the
possibility to modify entries, if deemed necessary. By dicking on the button "Validate and
zgve" the interface werifies that all mandatory data were correctly entered by the
participant.

After having validated all the data, by clicking on the button "Cancel" you are sent to the
main page and proceed with the guestionnaire.

After having completed the guestionnaire and wvaelidated it, by clicking on the button
"Cancel" you are sent to the main page.

From the main page you can print the PDF of the data entered and decige whether to
modify them or to proceed with the final submission of your data, by clicking the button
"Submit".

You shall then print and sign the final PDF and send it back by fax or by mail to the EU-RL
mailbox (jre-irmm-cri-pah@ec.evropa eu). Reporting of proficiency test data finishes with
sending of the signed printout.

EURL

Reporting of RESULTS

Participants shall report the individual results obtained by replicate analysis [in the web
interface labelled a5 measurement 1/2/3) for the four individual analytes BaP. BaA. BhF,
and CHR and the final value for preficiency assessment for the 4 individual analyies and
the SUM parameter. Results have to be reported in pg/fkg and corrected for recovery and
accompanied by their uncertainty. In case the content measured should be below the
LOD, then the prefix "<" shall be entered instead of the default sign = in the field before
the result and the numeric value of the LOD, expressed in pg/ke, shall be entered.

L ]

S i - 0 o o 4

P O vy —— = <l = — <o
PP p— = e — - 9
=y Sl S 5 = - F— -
A el —— - = iy - . — - i

IMPORTANT: the choice of the final value [average of the replicates, robust mean of the
replicates, etc.) is with the participant. Please note that participants will be scored upon
the final value for the target four marker PAHs and their sum. Uncerainty has to be
reported for the final values only. It has to be reported in pg/kg and should be expressed
as expanded uncertainty with a coverage factor of 2 (it is not necessary to enter the
coverage factor k unless it is different from 2.

Questionngire

Participants will be asked to report together with the results also relevant method
performance characteristics, a description of the method and of the possible problems
encountered when applying their methed to this PT samples, and, additionally, some
general information on their laboratony.

For the list of guestions, please note that if a guestion mark is displayed beside the
guestion, you can select it to receive additional infermation on the guestion and on what
the answer should inclede. Please alsonote thatall fields marked with a = are mandatony.

Concerning the Table of method performances, please follow the following instructions:

* The LOD has to be reported in pg/ke (IMPORTAMNT: check that the LOD entered in this
Table is the same as the LOD entered in the results in case the result was entered as <
LoD

The LOQ has to be reported in pgfkg

The lower limit of the working range has to be reported in pefkg

The higher limit of the working range has to be reported in we/ke

The recovery has to be reported in %
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SAMPLE RECEIPT

EURCPEAMN-COMMISSIONY

JOINT RESEARCH CENTREY

L ]
s for - Retaranca- M sleriais-and-Mageuramands - {Gadi 1 Wnlon Refenence L

EURL

T Europaan-Union-Refarsnce. Laborstory-for'T
Polycyclic- Aromatic- Hydrocarnone =

-
il

ILC-10611]
Thirteenth-Inter-laboratory-comparison-study-organised-by-the-EU-RL-PAHsY]
Analysis-of-thefour-marker-PAHs -in-olive-oilj]

b

Confirmation-of-the-receipt-of-the-samples:-RECEIPT-FORMY
Surname-of-Participant-n| B H
Firstname of Participantd B H
Instituten H i
Addressn H ks
Countryn H b
|

Content-of-the-parcelq

a)] —+ One-amber-glass-ampoule-containing-about-20-g-of spiked-olive-oil-9

b) - One- brown- glass- ampoule- with- 1- ml- standard- solution- of- PAHs- in- solvent-
{acetonitrile-or-toluene)-lconcentrations-known |9

c] =+ A-specification-cheetfor-the-item-b}-content-(standard-solution)q
d) =+ Material-safety-data-cheets-for-acetonitrile-/toluene -9
g] =+ One-outline-of-the-study-and-reporting-instructions%y

f) — One-papersheetwiththe Laboratory{D{assigned for-anonymous-evaluation-of-
data-and-for-the-PT-report-to-be- kept-for-all-further-communication)-and-the-
Password-key-(for-accessing-the-webpage for-reporting-data)u

g) =+ One-inter-labaratory-comparisan-sample-receipt-form-{=-this-form)q

Palycyclic Aramatic Hydmscarboms

&

Please-ensure thattheite msiistedbelow-have-been-received-undamaged,-and-then-
describe-the-relevant-statement: 9

Date-of the-receipt-of-the-test-materialsn

All-itemns-have-been-received-undamagedo VES-meee S-NO - H

If-MO,-pleaselist-damaged-tems-accordingto-the-letters- 5 B
associated- at- each- item- in-the- list- above- (in- case- of- it
samples,-please-specify-the-numeric-code-too)9 H

Please-write-one-item-per-rowt =4 H

Items-are-missing-g

H
If-¥ES,- please- list-missing- ite ms-according-to-the-letters- H
aszociated-at-each-item-in-the-list-aboveq 5 B
Please-write-one item-per-rownd " =]
Serial- number- of- the- spiked- olive- oil- sample- you- i B
receivedyd
Serial- number- of- the - standard-solution(s}-with- known- & H

concentrations-you-receivedn

a

1
<7 31 1€ LU, |

1

ATTENTIONY
|
Please,submit-thefilled-in-form-by-mail-to-the -following-address:-{]
fre-irm m-eurl-pah@ec.europa.eu-y]

1

orprintitand-sendthe printout-by-fax-at the-attention-of-5tefanka-Bratinova-at-the-
following-number:-q]

+32—14-5717839

L
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PARTICIPANT CODES

|

; EUROPEAN-COMMISSIONT Euni

JOINTRESEARCHCENTREY

|
m Instivtefor-Refarence Matenals-and Measurements (G2 § Euwmpean Unlon Reference Laboratory
2 European-Union‘Reference L aboratoryfor|

PolycyclicAromatic Hydrocarbons o
0 ]

(eel -03/07/20139

Pobycyelic Aromatic Hydmocarbons

«Titlew«Firsmames-«Sumarmes®
wCrgamsations «Departments¥
wAddresss®

wZipwa Towns®

wCountry 9
L

Dearhladame/ Sir, -+
Pleaze-find belowvour-participationkey-for-ILC- 1061 PAH -0l 2013 7

You need- this- unique- key- for- the- reporting- of results- via- the- web- portal:-
http:/inmm jre.ec. eiropa . eu/PagesileReporting aspx 4

Participation/password-key: 4
«Part_kewq
Your-laboratory-code-is: ¥

«LCodenf]

Resultshavetobereported before 09 September201319

With kind regards ©

- f

_}v"

L ]

Stefanka Bratinova¥
T

tgu ‘behalf-of-the-Operating-Manager-of-the European Union Feference Laboratory-for-
Polycyclic-Aromatic - Hydrocarbons)f
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ANNEX 5: Technical specifications of the calibratio solutions

ke EUROPEAN COMMISSION e EUROPEAN COMMISSION
: s; JOINT RESEARCH CENTRE Eunl ; s; JOINT RESEARCH CENTRE Eunl
PP InsEtute for ang LT InsEtute for Reference Matenals and Measiwements
L poan Linion - L ¥ Tor Eurapetan Unkan Releresce Labaratany L European Lnion - Refarencs Laboratory for Ewrapean Unkan Relprerce Labaraiory
yeycilc: Aromatic Hydr Polycyclic Arnrsatic Bydracashans yey atic Hyar Bolycy:lit Arorstit Ibprecarhons
Geel, 0310772013 Geel, 03.07.2013
Standard solution specification sheet | Product ID: TOL10/2012.K Standard solution specification sheet | Product ID: ACN-10/2012-K

Date of production: 241072012 Total volume: 1 mL Date of production: 24M10/2012 Total volume: 1 mL
Expiry date: May 20714

Expiry date: May 2014

Standard solution composition: Standard solution composition:

| ] Product name cAS Conc.* Cone.* u= | | Product name CAS Conc.* Conc.* u=
(raig) {ng/ml) +% (ro/g) (ngimi) +%

1 |Benzlalanthracene 58-55-3 58.7 50.8 0.28 1 |Benz[sjanthracene 58-55-3 B4.1 50.0 0.38
2 | Benzolalpyrene 50-32-8 583 504 0.53 2 |Benzo[slpyrene 50-32-8 a3.8 408 0.53
3 | Berzolblfluaranthens 205-88-2 584 50.5 0.87 3 | Benzo[blfluoranthene 205-98-2 izl: 40.7 0.87
4 |Chrysene 218-01-0 58.5 50.8 0.83 4 |chrysene 218-01-0 63.0 408 0.83
5 |SUM PAH4 234.0 2023 1.37 5 |SUMPAH4 2553 1902 1.37

e e e e i S T L L L Lo T T

of the applied volumetric fiask_ of the applied volumetric flssk.

x:g:\:m?{“ ity ;‘thmﬁ%mmwmﬂtm * ] j5 the expanded uncerainty calcuiated by muliplying the combined standand uncerzinty with the

square roof of he sum ofthe squares of i uncetainies associated wilh 30h single operaton imvoived in w&?émﬁamdm&w&%mﬁ
the preparation of this standard solution. the preparstion of this standard solution.

Solvent: Toluene

Solvent: Acetonitrile : Toluene {(m:m, 99.4: 0.6)

Refiese: 111, B-2440 Gesl - lum_ T homes [32-14) 571 211, T jre_ ec ewopa ey
tm‘;_gm iine {32-14) ﬁﬁle;!jm_ magz_u] 5@1 ?33]_ e e o ﬁeﬂeﬁewg 111, B-2440 Gesl - Belglum. Telephones (32-14) 571 211. hitp:Vemm. jre_ec.ewopa ey

 direct ine {32-14) 571 320, Fax (32-14) 571 783,
E-mall: jJre-rmim-cri-pahiec eumopa eu o
E-miall: |re-rmim-cri-pahiiec eunga ey
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ANNEX 6: Homogeneity of the test material

Analyte:BAA

n= 10

mean = 3.7749 22% = o-trg(%)
0.0018142{L Sy = 0.0426 0.8305 = o-trg
VMSW = Sw= 0.0556
Ss= 0.0164 0.2491 = 0,3*s
1SO-13528 passed
F = 1.17507595 3.02038295 = Fcrit
passed
IUPAC
(MSB-MSW)/2 0.0003 0.1198 F1%(0,3*s +F2*MSW
passed
Bottle Result a Result b diff sum avg
Ampoule 11 3.7B 3.7 -0.14 7.60 3lsq 3°
Ampoule 21 3.8 3.79 0.03 7.60 3(80 ]
Ampoule 29 3.8B 3.86 -0.02 7.69 3|84 385 = [
Ampoule 47 3.7p 3.14 0.02 7.60 3|75 *
Ampoule 56 3.81 3.715 0.09 7.69 3|79 3.0
Ampoule 63 3.7p 3.72 -0.02 742 3|71 -
Ampoule 72 3.7B 3.97 -0.13 7.60 3180 5.5
Ampoule 89 3.7B 3.72 0.01 7.45 3(73 * K3 *
Ampoule 102 3.7 3.10 0.07 747 3|73 270 =
Ampoule 120 3. 7% 3.5 -0.11 7159 3|79 ’ " -
3.65
S (diff) 2 = 0.06175636
var(sum)/2 = 0.00363 =MSB

Stability Studv for : BAA
Data for T= 22°C, Treference - 0°C

DATASET PROPERTIES

# of Determinations = 12
Average of Dataset = 3.757
R.S.D. of Average(%) = 1.281
R.S.E. of Average(%) = 0.37
StDev of Average = 0.048
S.E. of Average = 0.014
REGRESSION LINE PARAMETERS

Slope = 0
SE Slope = 0.003
Intercept = 3.757
SE Intercept = 0.021
Correlation Coefficient = 0
Slope of the linear regression significantly <> 0 (95%) : No
Slope of the linear regression significantly <> 0 (99%) : No
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Analyte:BAP

n= 10
mean = 2.8687 22% = o-trg (%)
0.00593921) Sy = 0.0771 0.6311 = o-trg
VMSW = = 0.1073
Sg= 0.0133 0.1893 = 0,3*s
1SO-13528 passed

F = 1.03080074 3.02038295 = Fcrit

passed
IUPAC
(MSB-MSW)/2 0.0002 0.079@ F1*(0,3*sf+F2*MSW
passed
Bottle Result a Result b diff sum avg
Ampoule 11 2.97 2.99 0.09 5.86 2|03 32
Ampoule 21 3.0p 2.47 0.22 577 289 _
Ampoule 29 2.9p 3.do -0.02 5.99 3jog ~ *
Ampoule 47 3.0p 2.43 0.17 5.83 2191 ol g
Ampoule 56 3.0B 2.19 0.29 5.87 2|93 *
Ampoule 63 2.8p 2.19 0.2 5p1 2|81 200 g
Ampoule 72 2.7p 2.98 -0.09 557 2|84 . =
Ampoule 89 2.7B 2.0 -0.01 5.58 o] 4SNP I S ——————— >4 -
™ u A
Ampoule 102 2.6p 2.40 -0.11 549 2|75
Ampoule 120 2.7 2.95 -0.p0 5[70 2lgg 270 *
2.60
> (diff) 2= 0.23047005
var(sum)/2 = 0.01188 =MSB

Stability Study for : BAP
Data for T= 22°C, Treference - 0°C

DATASET PROPERTIES

# of Determinations =
Average of Dataset =
R.S.D. of Average(%) =
R.S.E. of Average(%) =
StDev of Average =

S.E. of Average =

18
2.876
1.496
0.353
0.043

0.01

REGRESSION LINE PARAMETERS

Slope =

SE Slope =

Intercept =

SE Intercept =
Correlation Coefficient =

Slope of the linear regression significantly <>0 (95%) :
Slope of the linear regression significantly <> 0 (99%) :

0.004
0.002
2.858
0.016
0.117

No
No
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Analyte:BBF

n= 10
mean = 1.5225 22% = o-trg(%)
0.00605935B Sy = 0.0778 0.3350 = o-trg
VMSW = sw= 0.0834
Sg= 0.0508 0.1005 =0,3*s
1ISO-13528 passed
F = 1.74417084 3.02038295 = Fcrit
passed
IUPAC
(MSB-MSW)/2 0.0026 0.026@ F1*(0,3*sf+F2*MSW
passed
Bottle Result a Result b diff sum avg
Ampoule 11 1.6p 1.97 0.02 307 1|59 180
Ampoule 21 1.58 1.45 0.13 3.03 1|52
Ampoule 29 1.6l 1.0 -0.10 381 1|6y 170
Ampoule 47 1.68 1.6 0.12 3.5 1{62
Ampoule 56 1.64 1.44 0.20 3.p8 1|54 160 * -
Ampoule 63 1.4p 1.47 -0.04 2.89 1{44 =
Ampoule 72 1.38 1.53 -0.14 2p1 1l4d o
Ampoule 89 1.45 1.48 -0.03 2.2 1|46 : -
Ampoule 102 1.41 1.46 -0.05 286 1143 L0 o ®
Ampoule 120 1.4p 1.60 -0.18 302 51
1.30
S(dify?=  0.13896248
var(sum)/2 = 0.01212 =MSB

Stability Study for : BAP
Data for T= 22°C, Treference - 0°C
DATASET PROPERTIES Shelf Life / Uncertainty Estimation
# of Determinations = 18 CALCULATION OF Ults for given Xshelf
Average of Dataset = 1.389 Given Xshelf = 10 Weeks
R.S.D. of Average(%) = 2.681 U_b =0.002
R.S.E. of Average(%) = 0.632
StDev of Average = 0.037 Ults = 0.022
S.E. of Average = 0.009 Ults[%] = 1.5%
REGRESSION LINE PARAMETERS
Slope = 0.002
SE Slope = 0.002
Intercept = 1.38
SE Intercept = 0.014
Correlation Coefficient = 0.043
Slope of the linear regression significantly <>0 (95%) : No
Slope of the linear regression significantly <>0 (99%) : No
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Analyte:CHR

n= 10
mean = 2.7609 22% = o-trg(%)
0.00165150B s, = 0.0406 0.6074 = o-trg
VMSW = Sw= 0.0712
ss= 0.0298 0.1822 = 0,3*s
1SO-13528 passed
F = 0.65075845 3.02038295 = Fcrit
passed
IUPAC
(MSB-MSW)/2 -0.0009 0.067% F1*(0,3*sf+F2*MSW
passed
Bottle Result a Result b diff sum avg
Ampoule 11 2.7 2.99 -0.12 565 2|lsg 2%°
Ampoule 21 2.7B 2.49 0.09 5.47 2|73
Ampoule 29 2.8ﬁ 2.19 0.02 569 2|80
Ampoule 47 2.8 2.15 0.06 5.b6 2178 o0 *
Ampoule 56 2.8 2.3 0.11 567 2{79 L
Ampoule 63 2.6B 211 -0.03 5.40 2|70
Ampoule 72 2.71L 2.46 -0.15 567 2|78
Ampoule 89 2.7B 2.13 0.00 5.47 2|73 270
Ampoule 102 2.7 2.45 0.13 542 2|71
Ampoule 120 2.6P 2.43 -0.15 562 2|74
2.60
> (diff) 2 = 0.10151251
var(sum)/2 = 0.00330 =MSB

Stability Study for: CHR
Data for T= 22°C, Treference - 0°C

DATASET PROPERTIES

# of Determinations = 18
Average of Dataset = 2.509
R.S.D. of Average(%) = 1.731
R.S.E. of Average(%) = 0.408
StDev of Average = 0.043
S.E. of Average = 0.01
REGRESSION LINE PARAMETERS

Slope = -0.001
SE Slope = 0.003
Intercept = 2.514
SE Intercept = 0.017
Correlation Coefficient = 0.006
Slope of the linear regression significantly <> 0 (95%) : No
Slope of the linear regression significantly <> 0 (99%) : No
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ANNEX 7: Questionnaire
BLANK TEMPLATE

3.2.1. IfOTHER, please specify *

4. Is vour laboratory accredited for the determination of PAHs in food? *

O aye

1. Did vou find the instructions distributed for this PT adequate? =

(O a)Yes () bmo

O BNo

. 4.1. f'YES, please specify the food matix included in the accreditation scope  *
1.1. IfNO, please report about possible lacking information  * CJ &) Ouls and fats {6.1.1)
| (0 b) Smoked meats and smoked meat products (6.1.7)

2.Did vou experience any specific problem related to the organisation of this PT? C_] ) Muscle meat of smoked fish and smoked fishery products (6.1.3)

O ayes () ) Muscle meat of fish (6.1.4)

O bimo

= () € Crustaceans, cephalopads. other than smoked (6.1.5)

2.1. IfYES, please describe here the main problems you were confronted with (e.g. registration. reporting ,:’} £) Bivalve molluscs (6.1.6)

of results, questionnaire. content of the parcel. material quantity/stability/packaging. instructions conceming - e

the samples. etc) * () g)Processed cereal-based foods and baby foods for infants and young (6.1.7)
| '.’:) I} Infant formulae and follow-on formulae (6.1.8)

3. Did vour laboratory quantify PAHs in EDIBLE OIL before? * Lo : 3

: G 5 1) Dietary foods for special medical purposes (6.1.9]
() a)yes O ¥ P! purposes (6.1.9)
O Bimo () jOTHER
(7) k) Al the matrices listed above

3.1. IfYES. for how long? (expressed n years) * .

O W<t (:) [} the followmng of the matrices listed above

O w»i4 411 FOTHER. please specify *

O o4s | |

O DEls

o 5 4.1.2. If you chose "the following of the matrices listed above”, please report the cormesponding codes ¥
) €)=15

(::l ) other

4.2. IFYES. please specify the PAHs included in the accreditation scope  #
3.1.1. If OTHER, pleasa specify *

| () @BaP
(:) b} 4 marker PAHs
3.2, IfYES. how many samples per year does your laboratory analyse for THIS FOOD CATEGORY? ¥ - . ——
O ®=10 () c)15+1 EU prionty PAHs
O By1o-50 () d)16 EPAPAHs
O ) 50-100 ) € other
O @=100
'C:' ) other
-Page 3of6 - -Page 4 of 6 -

37



4.2.1. If OTHER, please specify *

5. How did vou prepare the sample? *
(O @) Dilution

() b)No preparation

() ) Other

5.1. If OTHER. please descibe  *

6. Which extraction method did you use? *
() 4) Saponification

() D) Pressurized liquid extraction
(: ) ¢) Soxhlet extraction

C) d) No extraction

(O ) Other

6.1. If OTHER. please descibe  *

7. Which was the MAIN purification step of vour methed? *
() ) Donor-Acceptor Complex Chromatography (DACC)

() D) Size-Exclusion Chromatography

() ) Solid Phase Extraction (SPE)

() ) Solvent partitioning

() € Other

7.1. If OTHER, please describe  *

-Page 5 of @ -
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8. Which was the instrumental detection method you applied? *
() a)HPLC-FLD

(O b) UHPLC-FLD
() ¢ HPLC-FLD-UV
(O d UHPLC-FLD-UV
() e HPLC-MS

() £ UHPLC-MS

() g HPLC-MSMS
(O b) UHPLC-MS/MS
) )GCFID

) GCMS

k) GC-HEMS
I GC-MSMS

0000

m) Other

8.1. If OTHER. please describe  *

9. In case vou applied a gaschromatographic technique, please describe the analytical column used
(stationary phase, length. internal diameter. film thickness)

10. In case vou applied a liquid chromatographic technique, please describe the analvtical column
used (stationary phase, particle size, length, internal diameter)

11. Did vou encounter any problems during the analysis of the sample?
() a)Yes
O YNe

=

11.1. fYES, please describe  *

12. In the following field vou may add any further information about this PT and the analysis of the
samples

-Page Bof6 -




METHOD PERFORMANCE PARAMETERS

With reference to Commission Regulation (EC) No 333/2007 as amended by Commission Regulation (EU)
No 836/2011, non-compliant method performance characteristics are marked in the tables in bold red
font. Threshold values for the evaluation were LOD < 0.30 pg/kg, LOQ < 0.90 pug/kg, and recovery outside
the range of 50 % - 120 %. Levels of the lower limit of the working range, which are lower than LOQ, are

marked with yellow, while those lower than LOD are marked by bold red font.

Method performance data reported by participants for the determination of BAA

Linear working

Linear working

LOD LOQ Recovery range range

el s LE R [ng/kel [ng/kel [%] lower limit higher limit
[ng/ks] [ng/ks]

101 BaA 0.01 0.01 72 0.005 100
102 BaA 0.1 0.3 73 0.1 40
103 BaA 0.007 0.4 97.3 0.06 10
104 BaA 0.5 1 107 0.5 40
105 BaA 0.07 0.21 95 0.21 20
106 BaA 0.11 0.21 93.8 0.5 20
107 BaA 0.25 0.75 0.75 375
108 BaA 0.01 0.02 66 0.02 30
109 BaA n.r. n.r. n.r. n.r. n.r.
110 BaA 0.05 0.16 96 0.1 10
111 BaA 0.06 0.2 100.9 0.03 13
112 BaA 0.07 0.2 85 0.2 10
113 BaA 0.3 0.9 97 0.1 20
114 BaA 0.13 04 91 0.4 100
115 BaA 0.1 0.5 90 0.5 25
116 BaA 0.2 0.6 120 0.4 8
117 BaA 0.06 0.21 89 1 20
118 BaA 0.01 0.03 83 0.1 40
119 BaA 0.3 0.8 94 1 24
120 BaA 0.3 0.5 86 0.25 50
121 BaA 0.2 0.6 100 0.2 20
122 BaA n.r. n.r. n.r. n.r. n.r.
123 BaA 0.025 0.05 105 0.05 10
124 BaA 0.21 0.69 91.4 0.4 50
125 BaA 0.2 0.4 102 0.5 25
126 BaA 0.5 1 100
501 BaA 0.2 0.8 109 0.8 12.5
502 BaA n.r. n.r. n.r. n.r. n.r.
503 BaA 0.21 0.42 98 0.47 32
504 BaA 0.26 0.3 75-110
505 BaA 0.2 0.2 79 0.2 4.5
506 BaA 0.1 0.3 75
507 BaA 0.3 0.9 131 0.9 50
508 BaA 0.05 0.1 80
509 BaA 0.07 0.21 105
510 BaA 0.1 0.3 105 0.5 10

n.r.: not reported
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Method performance data reported by participants for the determination of BAP

Linear working | Linear working
LOD LO Recover range range

e e [p.g(;kg] [%] ! Iowger limit higﬁer limit

[ng/ks] [ng/ks]
101 BaP 0.08 0.08 60 0.005 100
102 BaP 0.1 0.3 67 0.1 40
103 BaP 0.003 0.41 101.7 0.06 9.92
104 BaP 0.5 1 116 0.5 40
105 BaP 0.05 0.15 96 0.15 20
106 BaP 0.09 0.18 88.7 0.5 20
107 BaP 0.25 0.75 n.r. 0.75 375
108 BaP 0.01 0.02 54 0.02 30
109 BaP n.r. n.r. n.r. n.r. n.r.
110 BaP 0.11 0.38 102 0.1 10
111 BaP 0.06 0.2 84.5 0.03 13
112 BaP 0.07 0.2 93 0.2 10
113 BaP 0.3 0.9 97 0.1 20
114 BaP 0.16 0.53 93 0.4 100
115 BaP 0.04 0.2 90 0.2 10
116 BaP 0.1 0.3 104 0.4 8
117 BaP 0.04 0.14 77 1 20
118 BaP 0.01 0.03 82 0.1 40
119 BaP 0.3 0.8 95 1 24
120 BaP 0.3 0.5 90 0.25 50
121 BaP 0.2 0.6 90 0.2 20
122 BaP n.r. n.r. n.r. n.r. n.r.
123 BaP 0.025 0.05 107 0.05 10
124 BaP 0.16 0.53 70.3 0.4 50
125 BaP 0.2 0.4 100 0.5 25
126 BaP 0.2 0.4 100
501 BaP 0.2 0.8 102 0.8 12.5
502 BaP n.r. n.r. n.r. n.r. n.r.
503 BaP 0.09 0.18 94 0.55 32
504 BaP 0.29 0.5 75-110
505 BaP 0.2 0.2 94 0.2 4.5
506 BaP 0.1 0.3 70
507 BaP 0.3 0.9 114 0.9 50
508 BaP 0.05 0.1 88
509 BaP 0.08 0.24 101
510 BaP 0.1 0.3 105 0.5 10

n.r.: not reported
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Method performance data reported by participants for the determination of BBF

Linear working

Linear working

LOD LO Recove range range

el s LE R [ng/kel [|.lg3 kg] [%] Y Iowir limit higﬁer limit
[ng/ks] [ng/ks]

101 BbF 0.06 0.06 62 0.005 100
102 BbF 0.1 0.3 70 0.1 40
103 BbF 0.014 0.41 95.3 0.06 9.94
104 BbF 0.5 1 106 0.5 40
105 BbF 0.15 0.45 95 0.45 40
106 BbF 0.21 0.41 91.6 0.5 20
107 BbF 0.25 0.75 n.r. 0.75 375
108 BbF 0.01 0.02 54 0.02 30
109 BbF n.r. n.r. n.r. n.r. n.r.
110 BbF 0.11 0.37 118 0.1 10
111 BbF 0.06 0.2 86 0.03 13
112 BbF 0.07 0.2 102 0.2 10
113 BbF 0.3 0.9 96 0.1 20
114 BbF 0.14 0.4 99 0.4 100
115 BbF 0.04 0.2 90 0.2 10
116 BbF 0.3 0.9 112 0.4 8
117 BbF 0.23 0.75 82 1 20
118 BbF 0.01 0.03 80 0.1 40
119 BbF 0.3 0.8 88 1 24
120 BbF 0.3 0.5 92 0.25 50
121 BbF 0.2 0.6 101 0.2 20
122 BbF n.r. n.r. n.r. n.r. n.r.
123 BbF 0.05 0.1 98 0.1 10
124 BbF 0.19 0.63 80.3 0.4 50
125 BbF 0.2 0.4 99 0.5 25
126 BbF 0.2 0.4 100
501 BbF 0.2 0.8 90 0.8 12.5
502 BbF n.r. n.r. n.r. n.r. n.r.
503 BbF 0.18 0.36 94 0.78 32
504 BbF 0.26 0.3 60-115
505 BbF 0.2 0.2 84 0.2 4.5
506 BbF 0.1 0.3 80
507 BbF 0.3 0.9 100 0.9 50
508 BbF 0.05 0.1 90
509 BbF 0.15 0.45 100
510 BbF 0.1 0.3 95 0.5 10

n.r.: not reported
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Method performance data reported by participants for the determination of CHR

Linear working

Linear working

LOD LO Recover range range

e i CERCTENL [ne/kel [p.g(}kg] [%] ! Iowger limit higﬁer limit
[ng/ks] [ng/ks]

101 CHR 0.04 0.04 69 0.005 100
102 CHR 0.1 0.3 71 0.1 40
103 CHR 0.007 0.41 97.3 0.06 9.96
104 CHR 0.5 1 103 0.5 40
105 CHR 0.03 0.09 96 0.09 20
106 CHR 0.11 0.22 87.9 0.5 20
107 CHR 0.25 0.75 n.r. 0.75 375
108 CHR 0.01 0.02 52 0.02 30
109 CHR n.r. n.r. n.r. n.r. n.r.
110 CHR 0.04 0.12 97 0.1 10
111 CHR 0.2 0.5 100.7 0.03 13
112 CHR 0.07 0.2 90 0.2 10
113 CHR 0.3 0.9 100 0.1 20
114 CHR 0.12 0.4 105 0.4 100
115 CHR 0.1 0.5 90 0.5 25
116 CHR 0.3 0.9 100 04 8
117 CHR 0.01 0.03 90 1 20
118 CHR 0.01 0.03 79 0.1 40
119 CHR 0.3 0.8 88 1 24
120 CHR 0.3 0.5 93 0.25 50
121 CHR 0.2 0.6 113 0.2 20
122 CHR n.r. n.r. n.r. n.r. n.r.
123 CHR 0.025 0.05 105 0.05 10
124 CHR 0.32 1.05 77.7 0.4 50
125 CHR 0.2 0.4 107 0.5 25
126 CHR 1 2 100
501 CHR 0.2 0.8 100 0.8 12.5
502 CHR n.r. n.r. n.r. n.r. n.r.
503 CHR 0.38 0.72 94 0.58 32
504 CHR 0.19 0.2 60-115
505 CHR 0.2 0.2 79 0.2 4.5
506 CHR 0.1 0.3 75
507 CHR 0.3 0.9 102 0.9 50
508 CHR 0.05 0.1 77
509 CHR 0.04 0.12 93
510 CHR 0.1 0.3 95 0.5 10

n.r.: not reported

42




QUESTIONNAIRE:

On the organisation of the PT

Did you find the instructions distributed for tiR3 adequate?

If NO, please report about possible lacking infaiiora(for NRLs no matching case)

Did you experience any specific problem relateth®oorganization of this PT?

If YES, please describe here the main problemsmyene confronted with (e.g. registration, reportaig
results, questionnaire, content of the parcel, natguantity/stability/packaging, instructions
concerning the samples, etc)

On participants profile

Did your laboratory quantify PAHs in EDIBLE OIL bme?

If YES, for how long? (expressed in years) - If CHR| please specify

If YES, how many samples per year does your laboyatnalyse for THIS FOOD CATEGORY? - If
OTHER, please specify

Is your laboratory accredited for the determinatbd®AHSs in food?

If YES, please specify the food matrix includedhe accreditation scope - If OTHER, please specify
If you chose "the following of the matrices listeblove", please report the corresponding codes

If YES, please specify the PAHSs included in thereditation scope - If OTHER, please specify

Lab Adequate | Specific Aralvais Accredited For how how many
instruct- pro- bef;’re for PAH in long, samples/ Matrices accredited PAH in the scope
Code tions blem food
years per year
101 a) Yes b) no a) yes a) yes e) >15 b) 10-50 k) All the matrices listed 28 PAHs including the
above above
102 a) Yes b) no a) yes a) yes d) 8-15 b) 10-50 k) All the matrices listed 15 EU PAHSs (not
above BcL),phenanthrene,
anthracene, fluoranthene,
pyrene, triphenylene,
perylene, bens(e)pyrene,
anthanthrene, coronene
103 a) Yes b) no a) yes a) yes c) 4-8 Very variable k) All the matrices listed 15 EU markers PAHs (No
at year level above CPP)
104 a) Yes b) no a) yes a) yes d) 8-15 c) 50-100 a) Oils and fats (6.1.1) c) 15+1 EU markers PAHs
105 a) Yes b) no a) yes a) yes e) >15 c) 50-100 6.1.1,6.1.2,6.1.3,6.1.4, c) 15+1 EU markers PAHs
6.1.7,6.1.8
106 a) Yes b) no a) yes a) yes c) 4-8 b) 10-50, in k) All the matrices listed c) 15+1 EU markers PAHs
2009 >100 above
107 a) Yes b) no a) yes a) yes b) 1-4 a)<10 (6.1.1) (6.1.4) (6.1.6) c) 15+1 EU markers PAHs
108 a) Yes b) no a) yes a) yes d) 8-15 b) 10-50 a) Oils and fats (6.1.1) c) 15+1 EU markers PAHs
110 a) Yes b) no a) yes a) yes c) 4-8 a)<10 6.1.1,6.1.2,6.1.3 b) 4 marker PAHs
111 a) Yes b) no a) yes a) yes c) 4-8 c) 50-100 6.1.1,6.1.3,6.1.4 a) BaP
112 a) Yes b) no a) yes a) yes d) 8-15 b) 10-50 a) Oils and fats (6.1.1) b) 4 marker PAHs
113 a) Yes b) no a) yes a) yes c) 4-8 b) 10-50 Categoriesa, b, c,d, g & EU markers 15
h + supplements, herbs
& spices, cocoa, tea &
coffee
114 a) Yes * a) yes a) yes c) 4-8 b) 10-50 k) All the matrices listed c) 15+1 EU markers PAHs
above
115 a) Yes b) no a) yes a) yes c) 4-8 a)<10 a) Oils and fats (6.1.1) b) 4 marker PAHs
116 a) Yes b) no a) yes a) yes d) 8-15 b) 10-50 k) All the matrices listed c) 15+1 EU markers PAHs
above
117 a) Yes b) no a) yes a) yes c) 4-8 b) 10-50 a,b,c,d,f,g,h, c) 15+1 EU markers PAHs
118 a) Yes b) no a) yes a) yes c) 4-8 a)<10 k) All the matrices listed c) 15+1 EU markers PAHs
above
119 a) Yes b) no a) yes a) yes c) 4-8 a)<10 6.1.1,6.1.2and 6.1.3 b) 4 marker PAHs
120 a) Yes b) no a) yes a) yes d) 8-15 a)< 10 a,b,cgh c) 15+1 EU markers PAHs
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Lab Adequate | Specific | . | Accredited For how how many
instruct- pro- befgre for PAH in long, samples/ Matrices accredited PAH in the scope
Code tions blem food
years per year
121 a) Yes b) no a) yes a) yes c) 4-8 start 20 6.1.1,6.1.2,6.1.3,6.1.4, acenaphthene,
samples,now  6.1.6,6.1.7,6.1.8 anthracene, fluorene,
<10 per year fluoranthene, pyrene,
benzo[e]pyrene,
phenanthrene,
acenaphthylene, 15+1 EU
markers PAHs
123 a) Yes b) no a) yes a) yes d) 8-15 d) > 100 6.1.1,6.1.2,6.1.3,6.1.4, c) 15+1 EU markers PAHs
6.1.7,6.1.8
124 a) Yes b) no a) yes b) no c)4-8 b) 10-50 true true
125 a) Yes b) no a) yes a) yes c) 4-8 a)<10 a) Oils and fats (6.1.1) b) 4 marker PAHs
126 a) Yes b) no a) yes b) no only for b) 10-50 b) (6.1.2) only Benzo(a)pyrene
BaP
501 a) Yes b) no a) yes a) yes c) 4-8 b) 10-50 k) All the matrices listed c) 15+1 EU markers PAHs
above
503 a) Yes b) no a) yes a) yes b) 1-4 c) 50-100 a) Oils and fats (6.1.1) a) BaP
504 a) Yes b) no a) yes a) yes c) 4-8 d) > 100 a) Oils and fats (6.1.1) c) 15+1 EU markers PAHs
505 a) Yes b) no a) yes a) yes b) 1-4 b) 10-50 a) Oils and fats (6.1.1) b) 4 marker PAHs
506 a) Yes b) no a) yes a) yes c) 4-8 b) 10-50 a,b,cd,j(plant b) 4 marker PAHs
materials)
507 a) Yes b) no a) yes a) yes c)4-8 b) 10-50 6.1.1;6.1.2;6.1.3; 6.1.4; c) 15+1 EU markers PAHs
6.1.7,6.1.8
508 a) Yes b) no a) yes a) yes e) >15 b) 10-50 k) All the matrices listed c) 15+1 EU markers PAHs
above
509 a) Yes b) no a) yes a) yes c)4-8 d) > 100 6.1.1,6.1.2,6.1.3,6.1.4,6. c) 15+1 EU markers PAHs
1.5,6.1.6,6.1.7,6.1.8
510 a) Yes b) no a) yes a) yes b) 1-4 c) 50-100 a) Oils and fats (6.1.1) c) 15+1 EU markers PAHs

Food categories as listed in Regulation (EC) No 1881/2006:
a) Oils and fats (6.1.1)
b) Smoked meats and smoked meat products (6.1.2)

e) Crustaceans, cephalopods, other than smoked (6.1.5)

f) Bivalve molluscs (6.1.6)

g) Processed cereal-based foods and baby foods for infants
and young (6.1.7)

¢) Muscle meat of smoked fish and smoked fishery products (6.1.3)  h) Infant formulae and follow-on formulae (6.1.8)

d) Muscle meat of fish (6.1.4) i) Dietary foods for special medical purposes (6.1.9)
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On the method applied
How did you prepare the sample?
Which extraction method did you use?
Which was the MAIN purification step of your metfod
Which was the instrumental detection method youiegp
Please describe the analytical column used
Did you encounter any problems during the analysthe sample?

lab | Pre Problem
-para- Extraction Purification Detection Column with
Code tion .
analysis
101 b) No a) Saponification d) Solvent j) GC-MS Varian PAH SELECT Instrumental
preparation partitioning issues.
102 Saponificati  e) cyclohexane c) Solid Phase j) GC-MS DB-35ms, 30m, 0.25mm, b) No
on extraction Extraction (SPE) 0.15um
103 a) Dilution d) No extraction b) Size-Exclusion a) HPLC-FLD C18, 5 um, 4.6x250 mm b) No
Chromatography
104 b) No e) liquid-liquid e) Other j) GC-MS SELECT PAH b) No
preparation  extraction (30mx0.25mmx0.15um)
105 a) Dilution d) No extraction b) Size-Exclusion a) HPLC-FLD PAH C18 5 um, 4.6x250 mm, b) No
Chromatography 5 um (Waters P/N 186001265
106 a) Dilution e) liquid-liquid c) Solid Phase a) HPLC-FLD C18 (specified for PAH's) 250  b) No
extraction with Extraction (SPE) mm x 4,6 mm; part. size 5 um
ecetonitrile/aceto
ne
107 b) No b) Pressurized c) Solid Phase I) GC-MS/MS Varian GC Capillary column, b) No
preparation liquid extraction Extraction (SPE) Select PAH - 15mm ID
DF=0.10 mm
108 a) Dilution d) No extraction b) Size-Exclusion k) GC-HRMS varian select PAH, 30 m x Suppression
Chromatography 0.25 mm x 0.15 um and DBr- on BaA/BaA-
MS, 60 m x 0.25 mm x 0.25 D12 and
um CHR/CHR-
D12 signal
on select
PAH column
110 a) Dilution e) liquid/liquid c) Solid Phase j) GC-MS Select PAH b) No
partitioning Extraction (SPE) (30mx0,25mmx0,15um)
111 b) No a) Saponification d) Solvent a) HPLC-FLD LiChroCART 250-4, LiChrosper  b) No
preparation partitioning PAH (5 um)
112 a) Dilution e) Liquid/liquid c) Solid Phase j) GC-MS Restek Rxi-PAH 30m 0.25mm b) No
Extraction Extraction (SPE) 0.10 um df
113 b) No a) Saponification d) Solvent j) GC-MS 60m x 0.25mm x 0.25u 5% b) No
preparation partitioning phenyl polysiloxane
114 a) Dilution d) No extraction c) Solid Phase I) GC-MS/MS SelectPAH 30 m x 0,25 mm x b) No
Extraction (SPE) 0,15 um
115 a) Dilution d) No extraction c) Solid Phase a) HPLC-FLD RESTEK Pinneacle Il b) No
Extraction (SPE) 150*4,6*4
116 b) No e) liquid/liquid c) Solid Phase GC-MS (only for ~ SELECT PAH 30 m, 0.25 mm In
preparation  partition Extraction (SPE) chrysene) and ID, 0.15 um f.t.; VYDAC 201 Benzo(a)ant
HPLC/FLD (for TP 54, 250 x 4.6 mm, 5 um hracene
the rest PAHs) peak
117 a) Dilution e) liquid/liquid b) Size-Exclusion j) GC-MS 35% phenyl/65% b) No
partition Chromatography methylpolysiloxane; 30m,
0.25 mm i.d., 0.25 um film
118 a) Dilution d) No extraction c) Solid Phase I) GC-MS/MS PAH Select column, 30m x b) No
Extraction (SPE) 0,25mm x 0,15um
119 a) Dilution d) No extraction c) Solid Phase I) GC-MS/MS Agilent Select PAH (30 m x b) No
Extraction (SPE) 0,25 mm x 0,15 pum)
120 a) Dilution d) No extraction b) Size-Exclusion j) GC-MS Zorbax Eclipse PAH 2.1x50 b) No

Chromatography
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Problem

Lab Pre.para- Extraction Purification Detection Column with
Code tion .
analysis
121 Addition of  d) No extraction b) Size-Exclusion g) HPLC-MS/MS  Waters PAH C18, 5um, b) No
IS and Chromatography 3x250mm
weighing
123 a) Dilution d) No extraction b) Size-Exclusion a) HPLC-FLD Supelcosil LC-PAH, 25cm x b) No
Chromatography 4.6mm, 5um
124 b) No b) Pressurized c) Solid Phase c) HPLC-FLD-UV  Agilent Zorbax Eclipse Plus b) No
preparation  liquid extraction Extraction (SPE) C18 3.5um 100x4.6mm
125 a) Dilution d) No extraction a) (DACC) a) HPLC-FLD b) No
126 b) No e) GPC b) Size-Exclusion a) HPLC-FLD specific PAH column C18, cromatograp
preparation Chromatography 4.6mmx 250 mm x5 um hic problems
particle size. with the
Chrysene
501 a) Dilution d) No extraction b) Size-Exclusion a) HPLC-FLD b) No
Chromatography
503 a) Dilution e) shake sample e) Other c) HPLC-FLD-UV 250 * 4,6 mm Chromspher 5 b) No
with propanol PAH,d =7 um
504 a) Dilution d) No extraction a) (DACC) ¢) HPLC-FLD-UV b) No
505 a) Dilution d) No extraction b) Size-Exclusion j) GC-MS DB-EUPAH,20m,0.180mm b) No
Chromatography 0.14pum
506 a) Dilution a) Saponification c) Solid Phase j) GC-MS Varian Select PAH, 30m, little less
Extraction (SPE) 0,25mm, 0,15um material
507 a) Dilution d) No extraction b) Size-Exclusion a) HPLC-FLD Pursuit 5 PAH, 250 x 4.6 mm b) No
Chromatography
508 b) No a) Saponification d) Solvent 1) GC-MS/MS Select PAH b) No
preparation partitioning (30mx250umx0,15um)
509 a) Dilution d) No extraction b) Size-Exclusion a) HPLC-FLD 201TP 54 Grace 250 x 4,6 mm  b) No
Chromatography
510 a) Dilution d) No extraction b) Size-Exclusion a) HPLC-FLD RP-C18, 5um, 150 x 4.6mm b) No
Chromatography
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ANNEX 8: Data reported by participants

The data reported by the participants are compiled in the following tables. The results of
replicate analyses together with the expanded measurement uncertainty (k=2) reported for the
value for proficiency assessment are depicted in the graphs. Limit of tolerance lines indicate the
thresholds for satisfactory z-scores.

Results, as reported by the participants, for the content of benz[a]anthracene (BAA) in the
olive oil test material. Assigned value is 3.91 pg/kg. The uncertainty refers to the final value.

Final Value, Uncertainty, .
LCode Measurand Rep 1 Rep2 Rep 3 e ug/kg Technique
101 BaA 3.98 3.97 3.93 3.93 0.62 GC-MS
102 BaA 3.89 3.96 3.9 3.92 0.59 GC-MS
103 BaA 4.6 4.45 4.53 4.53 0.39 HPLC-FLD
104 BaA 4 4.2 4.1 4.1 1.7 GC-MS
105 BaA 3.16 2.91 2.76 2.94 0.44 HPLC-FLD
106 BaA 3.98 3.98 4.02 3.99 0.61 HPLC-FLD
107 BaA 3.7 3.7 3.6 3.7 1.1 GC-MS/MS
108 BaA 4.09 4.45 4.35 43 0.64 GC-HRMS
109 BaA 1.6 2.06 1.8 1.82 0.23 n.r.
110 BaA 4 4.16 4.15 4.1 0.98 GC-MS
111 BaA 3.65 3.48 3.57 3.57 0.71 HPLC-FLD
112 BaA 2.53 2.96 3.36 2.95 0.3 GC-MS
113 BaA 3.8 4.3 4.3 4.1 1 GC-MS
114 BaA 4.83 4.74 4.53 4.7 0.31 GC-MS/MS
115 BaA 3.58 3.46 3.51 3.52 0.88 HPLC-FLD
116 BaA 3.61 3.62 3.73 3.66 0.74 HPLC/FLD
117 BaA 3.43 3.54 3.42 3.46 0.74 GC-MS
118 BaA 3.9 4.03 4.01 3.98 0.89 GC-MS/MS
119 BaA 3.82 3.68 4.42 3.97 0.79 GC-MS/MS
120 BaA 4.09 4 4.05 4.05 0.68 GC-MS
121 BaA 3.4 3.86 4.3 3.85 0.4 HPLC-MS/MS
122 BaA 3.85 3.78 3.93 3.86 0.35 n.r.
123 BaA 3.61 3.6 3.55 3.59 0.93 HPLC-FLD
124 BaA 4.33 4.06 3.87 4.08 0.77 HPLC-FLD-UV
125 BaA 4.246 4.265 4.27 4.26 1.431 HPLC-FLD
126 BaA 3.75 3.57 3.61 3.6 0.73 HPLC-FLD
501 BaA 3.2 2.9 2.9 3 0.1 HPLC-FLD
502 BaA 3.3 3.5 3.2 3.3 0 n.r.
503 BaA 5.8 5.8 5.8 5.8 0 HPLC-FLD-UV
504 BaA 3.1 2.9 2.9 3 1.2 HPLC-FLD-UV
505 BaA 4.2 4.2 4 4.1 0.9 GC-MS
506 BaA 3.58 4.68 3.53 3.93 1.3 GC-MS
507 BaA 4.81 4.87 4.9 4.86 0.49 HPLC-FLD
508 BaA 3.5 3.5 3.4 3.5 0.7 GC-MS/MS
509 BaA 5.345 5.03 5.306 5.227 20 HPLC-FLD
510 BaA 4.52 3.72 3.62 3.95 1.18 HPLC-FLD

n.r.: not reported
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Distribution of individual results of replicate determinations reported for the benzp]anthracene
(BAA) content of the olive oil test sample

blue triangles: individual results of replicateet@tinations, blue box: reported expanded measuremen
uncertainty (k=2), blue horizontal line in blue baxerage of replicate determinations, dotted line:
assigned value, limit of tolerance: lower and ugdpeit of satisfactory z-score range

Sample: QLIVEDIL hdean walue: 3857 poky
Meazurand Bad, Azsigned value: 3.910 pokn (Reference value)
Method: 150 13528 Rel. reproducibilty s.d.; 14 57%
Mo, of laboratories: 36 Rel target s.d.: 20.46%
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Kernel density plot of the reported values for profciency assessment for the beraanthracene
(BAA) content of the olive oil test sample

2013 2PTsanlyfinal resuit BAA (CUVEOD)

Lower limit of tolerance

Mode 2: 3.926 ug/kg (98 %)
Upper limit of tolerance

Probability density

Mode 1: 1.820 ug/kg (2 %)

——+—— Assigned value (Reference value): 3910+0.140
Meart 3854 +0.187 M‘q —
' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' i

15 2 25 3 35 4 45 5 55 6
Hokg

48



Results, as reported by the participants, for the content of benz[a]pyrene (BAP) in the
olive oil test material. Assigned value is 2.97 pg/kg. The uncertainty refers to the final value.

LCode

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
501
502
503
504
505
506
507
508
509
510

Measurand Rep 1

BaP 291
BaP 3.07
BaP 3.28
BaP 2.8
BaP 3.15
BaP 2.87
BaP 3.6
BaP 3.13
BaP 1.51
BaP 2.5
BaP 3.01
BaP 2.95
BaP 3.3
BaP 3.67
BaP 3.12
BaP 3.04
BaP 2.64
BaP 291
BaP 2.8
BaP 2.57
BaP 2.41
BaP 2.89
BaP 2.87
BaP 3.25
BaP 3.93
BaP 3.68
BaP 2.7
BaP 2.9
BaP 4.2
BaP 2.4
BaP 3.1
BaP 2.22
BaP 2.9
BaP 2.7
BaP 3.177
BaP 2.72

n.r.: not reported

Rep 2

2.88
3.11
3.25
3
3.03
2.87
3.1
3.05
1.95
2.48
3
3.4
3.3
3.7
2.85
3.03
2.69
2.89
2.7
2.75
2.86
2.82
2.85
3.28
4.118
3.01
2.6
2.2
4.2
2.4
3
2.77
2.99
2.7
2.621
2.54

Rep 3

2.9
3.08
3.33
2.8
2.85
2.88
4
3.01
1.52
2.57
3.01
3.93
3.4
3.59
3.06
3.13
2.66
2.87
2.72
2.74
2.39
2.77
2.89
3.1
4.054
291
2.5
2.5
4.2
2.4
3
2.52
3.02
2.7
2.836
2.64

Final Value,
ng/kg
2.9
3.09
3.29
2.9
3.01
2.87
3.6
3.01
1.66
2.52
3.01
3.43
3.3
3.65
3.01
3.07
2.66
2.89
2.74
2.69
2.56
2.83
2.87
3.21
4.034
3.2
2.6
2.5
4.2
2.4

3

2.5
2.97
2.7
2.878
2.63
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Uncertainty,
ng/kg
0.52
0.31
0.25
1.2
0.39
0.47
1.1
0.3
0.25
0.6
0.6
0.3
0.6
0.11
0.75
0.62
0.5
0.54
0.34
0.4
0.3
0.33
0.97
0.87
1.121
0.64
0.1

0.6
0.7
0.55
0.59
0.5
20
0.79

Technique

GC-MS
GC-MS
HPLC-FLD
GC-MS
HPLC-FLD
HPLC-FLD
GC-MS/MS
GC-HRMS

GC-MS
HPLC-FLD
GC-MS
GC-MS
GC-MS/MS
HPLC-FLD
HPLC/FLD
GC-MS
GC-MS/MS
GC-MS/MS
GC-MS
HPLC-MS/MS

HPLC-FLD
HPLC-FLD-UV
HPLC-FLD
HPLC-FLD
HPLC-FLD

HPLC-FLD-UV
HPLC-FLD-UV
GC-MS
GC-MS
HPLC-FLD
GC-MS/MS
HPLC-FLD
HPLC-FLD



Distribution of individual results of replicate determinations reported for the benzop]pyrene

(BAP) content of the olive oil test sample

blue triangles: individual results of replicateef@tinations, blue box: reported expanded measurenmeertainty (k=2),
blue horizontal line in blue box: average of regiecdeterminations, dotted line: assigned valadt bf tolerance: lower
and upper limit of satisfactory z-score range

Sample: QLIVEDIL hdean walue: 2935 poky

Meazurand BaP Azsigned value: 2970 poky (Reference value)
Method: 150 13528 Rel. reproducibilty s.d.; 12.57%
Mo, of laboratories: 36 Rel target s.d.: 20.54%
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Results, as reported by the participants, for the content of benz[b]fluorantene (BBF) in the
olive oil test material. Assigned value is 1.71 pg/kg. The uncertainty refers to the final value.

LCode

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
501
502
503
504
505
506
507
508
509
510

Measurand Rep 1

BbF 1.71
BbF 1.89
BbF 2.27
BbF 1.7
BbF 1.61
BbF 1.6
BbF 1.4
BbF 1.8
BbF 0.9
BbF 1.45
BbF 1.87
BbF 2.09
BbF 2
BbF 2.06
BbF 1.94
BbF 1.86
BbF 1.46
BbF 1.73
BbF 1.64
BbF 1.8
BbF 1.94
BbF 1.62
BbF 1.47
BbF 1.85
BbF 2.322
BbF 1.13
BbF 1.3
BbF 2
BbF 2.4
BbF 1.4
BbF 1.8
BbF 1.33
BbF 1.65
BbF 1.6
BbF 1.807
BbF 2.24

n.r.: not reported

Rep 2

1.71
1.86
2.25
1.8
1.41
1.57
13
1.77
1.16
1.5
1.94
2.75
1.8
2.23
1.8
1.83
1.52
1.81
1.84
1.95
1.82
1.64
1.56
1.94
2.419
1.23
1.2
2.1
2.4
1.3
1.7
1.65
1.66
1.6
1.874
2.01

Rep 3

1.71
1.86
2.25
1.7
1.49
1.62
1.3
1.74
0.94
1.42
0.94
3.32
1.7
2.73
1.94
1.86
1.47
1.79
1.94
1.8
1.7
1.65
1.52
1.73
2.385
1.2
1.2
2.2
2.4
1.3
1.6
1.29
1.66
1.7
1.845
2.11

Final Value,
ng/kg
1.71
1.87
2.26
1.7
1.5
1.59
1.3
1.77
1
1.46
1.92
2.72
1.8
2.34
1.89
1.85
1.48
1.78
1.81
1.85
1.81
1.63
1.52
1.84
2.375
1.2
1.3
2.1
2.4
1.3
1.7
1.42
1.66
1.6
1.842
2.12
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Uncertainty,
ng/kg
0.31
0.28
0.17
0.7
0.24
0.27
0.4
0.35
0.14
0.26
0.38
0.3
0.6
0.7
0.47
0.4
0.31
0.29
0.36
0.26
0.2
0.36
0.46
0.51
0.613
0.24
0

0

0
0.4
0.4
0.4
0.17
0.3
20
0.64

Technique

GC-MS
GC-MS
HPLC-FLD
GC-MS
HPLC-FLD
HPLC-FLD
GC-MS/MS
GC-HRMS

GC-MS
HPLC-FLD
GC-MS
GC-MS
GC-MS/MS
HPLC-FLD
HPLC/FLD
GC-MS
GC-MS/MS
GC-MS/MS
GC-MS
HPLC-MS/MS

HPLC-FLD
HPLC-FLD-UV
HPLC-FLD
HPLC-FLD
HPLC-FLD

HPLC-FLD-UV
HPLC-FLD-UV
GC-MS
GC-MS
HPLC-FLD
GC-MS/MS
HPLC-FLD
HPLC-FLD



Distribution of individual results of replicate determinations reported for the benzopjfluoran-
thene (BBF) content of the olive oil test sample
blue triangles: individual results of replicateet@inations, blue box: reported expanded measureumeertainty (k=2),

blue horizontal line in blue box: average of regiecdeterminations, dotted line: assigned valadt bf tolerance: lower
and upper limit of satisfactory z-score range

Sample: OLIVEDIL Mean value: 1.740 pokg
Measurand BbF Azsigned value: 1.710 paky (Reference value)
Method: 150 13528 Rel. reproducibilty s.d.; 2057%
Mo. of laboratories: 36 Rel. target s.d. 21 B4%
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Results, as reported by the participants, for the content of chrysene (CHR) in the olive oil
test material. Assigned value is 2.46 pg/kg. The uncertainty refers to the final value.

LCode

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
501
502
503
504
505
506
507
508
509
510

Measurand Rep 1

CHR 2.34
CHR 2.5
CHR 3.01
CHR 2.2
CHR 1.77
CHR 1.81
CHR 2.1
CHR 2.74
CHR 1.42
CHR 1.9
CHR 5.78
CHR 2.07
CHR 2.4
CHR 3.03
CHR 2.47
CHR 1.97
CHR 2.3
CHR 2.53
CHR 2.44
CHR 3.11
CHR 2.74
CHR 2.1
CHR 2.33
CHR 3.02
CHR 3.484
CHR 2.57
CHR 1.6
CHR 1.8
CHR 3.3
CHR 1.7
CHR 3.2
CHR 2.12
CHR 2.46
CHR 2.1
CHR 2.62
CHR 5.74

n.r.: not reported

Rep 2

2.34
2.44
2.95
2.4
1.55
1.75
2
2.7
1.83
1.88
4.68
2.44
2.6
2.86
2.35
2.09
2.25
2.39
2.62
3.11
3.01
2.11
2.3
2.82
3.283
2.99
1.5
1.3
3.3
1.7
3
3.14
2.31

2.92
6.64

Rep 3

2.34
2.45
2.93
2.3
1.66
1.92
2
2.61
1.28
1.84
3.52
2.89
2.7
3.18
2.43
2.06
2.21
2.52
2.64
3.29
2.25
2.2
2.3
2.95
3.603
2.58
1.4
2
3.3
1.7
2.9
2.52
2.38
2.1
3.293
6.7

Final Value,
ng/kg
2.34
2.46
2.96
2.3
1.66
1.83
2
2.68
1.5
1.87
4.66
2.47
2.6
3.02
2.42
2.04
2.25
2.48
2.57
3.17
2.67
2.14
2.31
2.93
3.457
2.7
1.5
1.7
3.3
1.7

3
2.59
2.38
2.1
2.944
6.36
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Uncertainty,
ng/kg
0.38
0.31
0.22
1
0.23
0.33
0.6
0.54
0.29
0.34
0.94
0.3
0.5
0.32
0.6
0.41
0.54
0.68
0.51
0.51
0.3
0.37
0.51
1.12
0.957
0.54
0.1
0

0
0.6
0.6
1.03
0.48
0.4
20
1.9

Technique

GC-MS
GC-MS
HPLC-FLD
GC-MS
HPLC-FLD
HPLC-FLD
GC-MS/MS
GC-HRMS

GC-MS
HPLC-FLD
GC-MS
GC-MS
GC-MS/MS
HPLC-FLD
GC-MS
GC-MS
GC-MS/MS
GC-MS/MS
GC-MS
HPLC-MS/MS

HPLC-FLD
HPLC-FLD-UV
HPLC-FLD
HPLC-FLD
HPLC-FLD

HPLC-FLD-UV
HPLC-FLD-UV
GC-MS
GC-MS
HPLC-FLD
GC-MS/MS
HPLC-FLD
HPLC-FLD



Distribution of individual results of replicate determinations of chrysene (CHR) in the olive oil
test sample.

blue triangles: individual results of replicate detinations, blue box: reported expanded measuremaertainty (k=2),
blue horizontal line in blue box: average of replie determinations, dotted line: assigned valueitlof tolerance: lower
and upper limit of satisfactory z-score range

Sample: OLIWECIL Mean value: 2489 pokg

Meazurand CHR Azsigned value: 2 480 pokg (Reference value)
Methiod: 15013528 Rel. reproducibility s.d.; 2521%

Mo, of laborstories: 36 Rel. target s.d. 20.73%
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Kernel density plot of the reported values for profciency assessment for the chrysene (CHR)
content of the olive oil test sample

2013 2PTsarly firal resuit GHR (CLIVEDIL)

Lower limit of tolerance
Upper limit of tolerance

Mode 1: 2.457 pg/kg (95 %)

Probability density

Mode 2: 4.662 pg/kg (3 %)
Mode 3: 6.363 pg/kg (3 %)
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Results, as reported by the participants, for the content of sum of the marker PAHs
(SUM4PAH) in the olive oil test material. Assigned value is 11.06 pg/kg. The uncertainty
refers to the final value.

Final Value, Uncertainty, .
LCode Measurand e ug/kg Technique
101 SUM 4 PAH 10.88 0.95 GC-MS
102 SUM 4 PAH 11.34 0.79 GC-MS
103 SUM 4 PAH 13.04 0.54 HPLC-FLD
104 SUM 4 PAH 8.3 4.6 GC-MS
105 SUM 4 PAH 9.12 0.68 HPLC-FLD
106 SUM 4 PAH 10.32 2.01 HPLC-FLD
107 SUM 4 PAH 11 1.7 GC-MS/MS
108 SUM 4 PAH 11.8 1.18 GC-HRMS
109 SUM 4 PAH 5.98 0.84
110 SUM 4 PAH 9.95 1.23 GC-MS
111 SUM 4 PAH 13.15 1.38 HPLC-FLD
112 SUM 4 PAH 11.57 1.1 GC-MS
113 SUM 4 PAH 11.8 14 GC-MS
114 SUM 4 PAH 13.72 0.8 GC-MS/MS
115 SUM 4 PAH 10.8 2.71 HPLC-FLD

GC-MS (only CHR)

116 SUM 4 PAH 10.62 1.12 HPLC/FLD
117 SUM 4 PAH 9.86 1.73 GC-MS
118 SUM 4 PAH 11.13 2.24 GC-MS/MS
119 SUM 4 PAH 11.09 2.22 GC-MS/MS
120 SUM 4 PAH 11.75 2 GC-MS
121 SUM 4 PAH 10.9 1 HPLC-MS/MS
122 SUM 4 PAH 10.5 0.71
123 SUM 4 PAH 10.29 1.51 HPLC-FLD
124 SUM 4 PAH 12.06 1.69 HPLC-FLD-UV
125 SUM 4 PAH 14.127 4,123 HPLC-FLD
126 SUM 4 PAH 10.7 1.14 HPLC-FLD
501 SUM 4 PAH 8.4 0.5 HPLC-FLD
502 SUM 4 PAH 9.6 0
503 SUM 4 PAH 15.7 0 HPLC-FLD-UV
504 SUM 4 PAH 8.4 2.7 HPLC-FLD-UV
505 SUM 4 PAH 11.9 1.3 GC-MS
506 SUM 4 PAH 10.44 1.71 GC-MS
507 SUM 4 PAH 11.87 2.37 HPLC-FLD
508 SUM 4 PAH 9.9 2 GC-MS/MS
509 SUM 4 PAH 12.891 20 HPLC-FLD
510 SUM 4 PAH 15.07 5 HPLC-FLD

n.r.: not reported

55



Distribution of individual results of replicate determinations of the sum of the contents of the
four marker PAHs in the olive oil test sample.

blue triangles: individual results of replicateet@tinations, blue box: reported expanded measureumeertainty (k=2),
blue horizontal line in blue box: average of regiecdeterminations, dotted line: assigned valadt bf tolerance: lower
and upper limit of satisfactory z-score range

Sample: QLIVECIL Mean value: 11081 poky
Measurand SUM 4 PAH - Final value for proficiency assessment Azzigned value: 11060 poky (Reference value)
Method: 15013528 Rel. reproducibilty =d. 15.79%
Mo, of laborataries: 36 Fel. target s.d. 10.76%
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ANNEX 9: Laboratory means and repeatability standad deviation

Lab means and repeatability standard deviation foithe determination of BAA in the olive oil
test material

Chart of repeatabhility standard deviations
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Lab means and repeatability standard deviation fotthe determination of BBF in the olive oil test

material
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