Project number: 872.036.01
Project title: NRL tasks, residues in animal prdduc

Project leader: mrs. A.A.M. Stolker

Report 2008.001 January 2008

Proficiency study for quinolonesin egg

B.J.A. Berendsen, A.A.M. Stolker

Business Unit: Analytical Services & Development
Group: Veterinary Drugs

SN

PROF. TESTING
RvA R 013

RIKILT — Institute of Food Safety

Wageningen University and Research Centre

Bornsesteeg 45, 6708 PD Wageningen, The Netherlands

P.O. Box 230, 6700 AE Wageningen, The Netherlands

Tel: +31 317-475422 (new telephone-number as fvtarch 2008: +31 317-480256)
Fax: +31 317-417717 (unchanged)

Internet:www.rikilt.wur.nl




Copyright 2008, RIKILT - Institute of Food Safety.

The client is allowed to publish or distribute fioél report to third parties. Without prior written
permission from RIKILT — Institute of Food Safetyid not allowed to:

a) publish parts of this report;

b) use this report or title of this report in corading legal procedures, for advertising, acquigitior
other commercial purposes;

c¢) use the name of RIKILT — Institute of Food Sadther than as author of this report.

The research described in this report was fundettidoinistry of Agriculture, Nature conservation
and Food Quality of The Netherlands.

Distribution list:
* All participants of the proficiency study for quinoes in egg.

This report from RIKILT - Institute of Food Safettyas been produced with the utmost care.
However, RIKILT does not accept liability for ankaitns based on the contents of this report.



Summary

The proficiency study for quinolones in egg wasamiged in accordance with ISO/IEC Guide 43-1 and
43-2 and ILAC-G13, and under accreditation.

For this proficiency study, four test materials e/prepared:

« Ablank egg material,

« Ablank egg material containing possibly interfgrcompounds to test the selectivity of the applied
methods;

* An egg material containing about 70 pg/kg oxolimied (incurred) and about 50 pg/kg of both
ciprofloxacin and enrofloxacin (spiked);

* An egg material containing about 125 ug/kg flumeguincurred).

During homogeneity testing, all materials provealain sufficient homogeneity for proficiency

testing. The stability test demonstrated that gaicant loss of any of the compounds occurredrdur

the timescale of the proficiency test.

Eighteen laboratories subscribed for participatiothe proficiency study quinolones in egg incluglin
three National Reference Laboratories. Fifteenraiooies managed to submit valid results within the
timeframe of the stability study. Five of the paiating laboratories applied a validated methodctvh
was accredited in all cases.

The minority of participants applied a validatedthag for the analysis of quinolones in egg. Onhgéh
laboratories reported values for €&nd CCR. It is noted that reported values fon@@d CCR
severely differ among the laboratories. Most likiflgse differences are due to different ways of
calculation. From the reported values ofdCis concluded that some laboratories calcul&€d
based on a self set MRL, others applied the zéeoaince approach. From this it is concluded that
laboratories cope in very different ways with tlemmexistence of MRL values for quinolones in egg.
MRLs are set for other matrices. Discussion onigsge resulting in clear legislation is of main
importance for obtaining a uniform approach witkurope.

None of the laboratories detected any quinolondlsarblank material nor in the material containing
possibly interfering compounds. It is concluded tha applied methods are all satisfactory spetific
the quantitative and confirmative analysis of cflmgacin (CIF), enrofloxacin (ENF), oxolinic acid
(OXA) and flumequine (FLU) in egg.

One laboratory detected norfloxacin instead ofafipkacin in the two samples that contain quinokne
This is considered as a false positive as wellfatsa negative result because CIF was includékdin
method.

The laboratory's performance for the materials @ioimg quinolones are summarized in Table 1.
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Table 1. Summary of the laboratory's performandadeimaterials containing quinolonens
Compound  Assigned value (X)  Uncertainty of X No. of labs that  No. of satisfactory results

(La/kg) (ug/kg) reported results  accyracy
CIF 46.4 1.10 13 10
ENF 48.0 1.47 15 14
OXA 73.2 1.99 11 11
FLU 124.9 4.27 13 13

For OXA and FLU all reported results were satisfactFor CIF and ENF some questionable and
unsatisfactory results are observed. The occurrehqgaestionable or unsatisfactory results couldh®o
explained by the applied detection or sample pegjmar technique.

However, 75% of the total of calculatedszores is between -0.5 and 0.5 indicating excedeauracy
for most laboratories. Therefore it is concludeat the performance of most laboratories is excellen
regarding the quantification of quinolones in egg.

One laboratory detected norfloxacin in one of thpldate analysis of both samples of material E§g-0
This is considered as a false positive result. 9dme laboratory did not detect CIF in the samples o
material Egg-03. This is considered as a false thegeesult.

In this proficiency study 73% of the laboratorié®wed optimal performance in terms of accuracy and
the absence of false positive and false negatng#rfgs.

Based on the results of this proficiency studg iténcluded that:

« regarding B group substances for which no MRL tdrsa specific matrix, legislation should be
clarified to obtain a uniform way for the deterntina of CCx and CCR within the EU and with this
a uniform way of characterizing the samples in geahcompliant and non compliant..

« for most laboratories additional effort is neededalidate the analysis of quinolones in egg to be
able to report results including a value for meamsent uncertainty.

* Additional effort is needed by some laboratoriegitdude oxolinic acid in the method of analysis
for quinolones in egg because, officially, oxoliaicid is the only quinolone registered for
medication of laying hens in the EU and for whichMRL is established.
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1 I ntroduction

1.1 Proficiency testing

Proficiency testing is conducted to provide laborias with a powerful tool to evaluate and
demonstrate the reliability of the data that isdueed. Next to validation and accreditation, pieficy
testing is an important requirement of the EU Aiddial Measures Directive 93/99/EEC [1] and is
increasingly important in the new 1ISO 17025:20056 [2

No internationally focused proficiency studies melijag the analysis of quinolones in egg that foduse
on the quantitative aspect were organized duriedast years: an inter-laboratory quality contol f
this analyte-matix combination was lacking. TherefdRIKILT decided to organize a proficiency study
regarding this subject.

The aim of this proficiency study was to give ladtories the possibility to evaluate or demonstrate
their competence for the analysis of quinolonesgg. Furthermore the specificity of the applied
methods is evaluated by including possibly inténfggcompounds in the proficiency study.

This study also provided an evaluation of the meshapplied for quantitative and confirmatory
analysis of quinolones in egg. Additionally, threficiency study was organized to get an overviéw o
how laboratories are dealing with legislation afgw B substances in matrices for which no maximum
residue limit (MRL) is set.

This proficiency study was conducted in accordamitie guidelines ISO/IEC 43-1 [3], ISO/IEC 43-2
[4] and ILAC-G13 [5] and was organized under acitegion by RIKILT - Institute of Food Safety.

1.2 Quinolones

The discovery of the synthetic antibacterial ageidixic acid in 1962 marks the beginning of dezsad
of quinolone development for human and veterinaey [6, 7, 8]. Nalidixic acid was discovered as a by
product of the production of the anti-malaria doldproquine. Nalidixic acid was found to be a rapid
bactericidal agent by inhibition of the bacteridll® gyrase synthesis [9]. Nalidixic acid is active
against the majority of Gram-negative bacteria.dgiuinately it is not active against Pseudomonas
aeruginosa (responsible for causing numerous iofes), Gram-positive organisms and anaerobes. In
addition, the clinical use of nalidixic acid is lted, because administration results in low drug
concentrations in serum and tissues. Furthermesgstance to nalidixic acid developed rapidly in
numerous organisms. Derivatisation products ofdirat acid, like oxolinic acid represented only
marginal improvements over nalidixic acid.

In 1976, the development of flumequine, the fihgbfoquinolone, offered significant improvement.
This monofluoroquinolone indicated that the additas a fluor atom in the molecule improved Gram-
positive activity. In 1978 norfloxacin, a monoflurmaited quinolone with a piperazinyl side-chain was
developed. This fluoroquinolone has a longer haigf less protein binding and improved Gram-
negative activity compared to the earlier developatipounds. Still the pharmacokinetic profile and
activity were not adequate for systemic use [10].
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Very successful and widely used compounds of therdiquinolone group are ciprofloxacin, developed
in 1981 and its metabolite enrofloxacin that ismhaused as veterinary drug [11]. These compounds
are active against a broad spectrum of Gram-pesits/well as Gram-negative species, including
Pseudomonas aeruginosa. Following oral administrathe drug is well distributed through the body
with high concentrations in most tissues.

Gram-positive staphylococci became a major probatim increasing resistance to antibiotic
compounds like R-lactams and macrolides. Also fdngjones resistance in human pathogens was
demonstrated [12]. Therefore, the search for nearfiquinolones continued, aiming for improved
activity for [3-lactam, macrolide and quinolone sést strains, and activity against Gram-positive
staphylococci and anaerobes. This resulted inékeldpment of fourth-generation quinolones.

1.2.1  Quinolones in animal health

The most notable fluoroguinolones used in veteyimaedicine worldwide include ciprofloxacin,
danofloxacin, enrofloxacin, marbofloxacin, norflekxaand sarafloxacin [9]. Data gathered by The
World Health Organization indicate that the usguiholones differs greatly as regards animal sggecie
and geographical spread [13, 14].

Quinolones have a very broad clinical applicatiofivestock, poultry, fish and domestic animalshia
treatment and prevention of respiratory, enterit @mnary tract infections [14].

Quinolone resistance has multiple mechanisms amifisiant clinical impact. Mutations may occur
rapidly during fluoroquinolone therapy and may be inost significant factor limiting the use of tes
antimicrobials [15]. The toxicity of quinolonesrisld at therapeutic doses and generally consists of
gastrointestinal disturbances such as nausea amthoita. At higher doses the central nervous system
affected resulting in dizziness, depression ornmsa [9].

The distribution and metabolism of enrofloxacin wsagdied in rats [15]. After oral administration
enrofloxacin was well absorbed. The substance waslyvdistributed to all tissues with the highest
concentration in liver and kidney. Elimination wapid via both urine and faeces. Ciprofloxacin was
indicated as the major metabolite of enrofloxadif][ The occurrence of metabolism of other
guinolone compounds was not demonstrated.

1.2.2  Quinolones in egg

According to EU regulations, all substances foexieary use need to be included in Annexes I, lllor
of Council Regulation (ECC) No 2377/90 [13]. Quioiés are included in Annex |: pharmacologically
active veterinary products for which a Maximum Rlesi Limit (MRL) is established. However,
regarding quinolones in the matrix egg, only a MBtLoxolinic acid is established. Therefore,
officially the use of other quinolones in layingnisds prohibited. A zero tolerance is applicable te
characterization of samples in terms of ‘complianthon compliant’ should be made based on this.
However, the absence of MRLs for quinolones inisgubject to discussion. The zero tolerance
approach is in contrast with the establishment B! for quinolones in poultry muscle and other
matrices because toxiticity and occurrence of tasce for quinolones mainly depend on the intake of
the quinolones, not on the matrix they are in. Bseahe intake of egg and poultry can be considered
be comparable, maybe equivalent MRLs should beNsatertheless, until MRLs are set for quinolone
residues in egg specifically, a zero tolerancdfisially applicable.
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This inter-laboratory study focuses on oxolinicda@nrofloxacin (and its metabolite ciprofloxacand
flumequine in egg. The MRLs for these compoundsgg and poultry muscle are presented in Table 2.
The structures of these fluoroquinolones are ptesen Figure 1.

Table 2. MRL in poultry muscle of fluoroquinolone€luded in the inter-laboratory study [13]

Compound MRL in egg (1g/kg) MRL in poultry muscjeg(kg)
Oxolinic acid 50 100
Ciprofloxacin - 100*
Enrofloxacin - 100*
Flumequine - 400

* The sum of enrofloxacin and ciprofloxacin shoblklconsidered.

e SlFs oo

o O

;
O N N
kcH3 CH3

Figure 1. Molecular structure of (a) enrofloxacity) iprofloxacin, (c) oxolinic acid and (d) flumgge.
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2 Test materials

2.1 Sample preparation

One blank material, one material containing oxalatid (OXA), enrofloxacin (ENF) and ciprofloxacin
(CIF), one material containing flumequine (FLU) anmte material containing possibly interfering
substances were prepared.

The material used for testing the specificity wespared by adding methanolic solutions of possibly
interfering compounds to a blank material. Fenlbente sulfon, piroxicam and triclabendazole were
selected as possibly interfering substances basé#uea molecular mass. This material is referedg
Egg-02.

The material containing OXA, CIF and ENF was preparom incurred samples containing high levels
of oxolinic acid. These samples were mixed witmklaamples to obtain a relevant level of OXA. CIF
and ENF were added to this material by additiomethanolic solutions of these compounds. This
material is referred to as Egg-03.

The material containing FLU was prepared from inedrsamples containing high levels of FLU. These
samples were mixed with blank samples to obtailevant level of FLU. This material is referreda®
Egg-04.

Because the MRL for oxolinic acid in egg is halftioé MRL of oxolinic acid in poultry muscle, the
levels of the other compounds in the materials va@reed for about half of the established MRL in
poultry muscle.

Each of the materials was homogenized by mixingtiog to in-house standard operating procedures.
The target amounts of the quinolones in each nadtisrpresented in table 3.

Table 3.Target amount of quinolones in the proficiestudy test materials

Material code Amount of Compound Level (ug/kg)
material (g)

Egg-01 1200 - -

Egg-02 1200 Fenbandazole sulfon 50
Piroxicam 30
Triclabendazole 100

Egg-03 2400 Oxolinic acid 70
Enrofloxacin 50
Ciprofloxacin 50

Egg-04 1400 Flumequine 250

2.2 Sampleidentification

The materials were stored in polypropylene contaigentaining at least 25 gram of sample, yielding
total of 40 containers of material Egg-01 and Egg&D containers of material Egg-03 and 50
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containers of material Egg-04. The egg samples vear@omly coded with a code from
QUIN/2007/EGG/001 through 210.

For homogeneity and stability testing, 20 randosdlected containers of material Egg-03 and Egg-04
were used.

For each laboratory a sample set was preparedstimgsof one randomly selected sample of material
Egg-01, Egg-02 and Egg-04 and two randomly selesa@apbles of material Egg-03. The sample
numbers belonging to each sample set are presienfethex 1.

2.3 Homogeneity study

The homogeneity of the materials was tested aaogridi The International Harmonized Protocol for
Proficiency Testing of Analytical Laboratories [1&}d 1ISO/DIS 13528 [17], taking into account the
insights discussed by Thompson [18] regarding tbeni{z equation.

With this procedure the between-sample standarzitlew (s, ) is compared with the target standard
deviation derived from the Horwitz equatios,(, 84.3). The materials are considered adequately
homogeneous i, < 030, .

Ten containers of materials Egg-03 and Egg-04 waoh analyzed in duplicate for OXA, ENF, CIF and
FLU to determine the homogeneity of the materile results of the homogeneity study and their
statistical evaluation are presented in Annex 2auth d. All materials were demonstrated to be
sufficiently homogeneous for all quinolones for uséhe proficiency study. The amounts determined
during the homogeneity study are presented in tble

During the homogeneity study the amount of FLU mtenial Egg-04 proved to be lower than expected.
This is probably due to a deviation in the estirddével of the incurred material used for preparatf
this material. Nevertheless, the determined le/€lLdJ in material Egg-04 is still relevant. Theredo
material Egg-03 and Egg-04 were found suitablefiplication in the proficiency study.

No extensive homogeneity study was carried oubfaterials Egg-01 and Egg-02. The homogeneity of
these materials is not relevant because the rasitiese materials will not be evaluated in a
quantitative way. Furthermore, it is assumed thathtomogeneity of material Egg-01 and Egg-02 are
comparable with the homogeneity of the other makebecause all materials are homogenized in the
same way. Nevertheless, three at random seleateples of material Egg-01 and Egg-02 were
analyzed for ten quinolones. No CIF, ENF, danoftixadifloxacin, FLU, marbofloxacin, nalidixic

acid, OXA or sarafloxacin was detected. It was taohed that materials Egg-01 and Egg-02 are suited
to use as blank materials in the proficiency study.

Table 4. Determined amount of quinolones in thdigiency study test materials

Material code Amount of OXA  Amount of CIF  Amount of ENF Amount of FLU

(Lg/kg) (Lg/kg) (ng/kg) (Lg/kg)
Egg-01 - - -
Egg-02 - - -
Egg-03 72.2 50.9 50.4 -
Egg-04 - - - 114.4
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24 Participants

Eighteen laboratories subscribed for participatiothe proficiency study quinolones in egg. Most
participating laboratories are situated in Eurdpethese laboratories three are National Reference
Laboratories (NRL).

2.5 Sampledistribution

Each of the participating laboratories receivedradomly assigned laboratory code (1 through 18. Th
sample sets with the corresponding number, congisti five coded samples (Annex 1), were sent to
the participating laboratories at Septembé? 2007. The sample sets were packed in an insulatrg
containing dry ice or cool packs and were dispatdbehe participants immediately by courier. All
laboratories confirmed the receipt of the sampiegoiod condition (frozen).

The samples were accompanied by a letter (Annebe&yribing the requested analyses, an
acknowledgement of receipt form and a results féranthermore, a reference standard of CIF,
including a certificate of analysis, was includadhtie package. The participants were asked tohise t
reference standard in their analysis. With this,ittfluence of the reference standard on the dewiaff
laboratory results can be determined in the evi@ogtrocess.

The laboratories were asked to store the sampliisanalysis according to their own laboratory’s
procedure. A duplicate analysis of each samplera@sested, resulting in two results for materiajg-£
01, Egg-02 and Egg-04, and four results for mat&ga-03. The deadline for sending in results was
November ¥ 2007, allowing the participants at least six wefeksanalysis.

26  Sability

From the homogeneity data, the amount of quinotes&ues in the materials, just after preparaim®n,
calculated from the average of the 10 duplicataltes

The samples for the stability study were store@@t’C. On October'®three containers of material
Egg-03 and Egg-04 were analyzed in duplicate. Oveltber 18, after the deadline of the inter-
laboratory study, again three containers of mdt&gg-03 and Egg-04 were analyzed. For the two
points in time, the average of the results wasutatied.

The results of the initial analysis were comparéith ¢he results of the analyses after the deadlfrtbe
study, using a Students t-test [20]. The hypothfesithis test is:

E(Xo )= E(Xd )
where:

E(X,) = the expected amount of quinolones at the timteifnitial analyses;
E(x,) = the expected amount of quinolones at time=d.
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The value t is calculated by:

_Xd

X

t=

=

1
+—
nd

>

0

where:
X, = the average amount calculated for the initialyses;

X, = the average amount calculated for the analystietd;
s = pooled standard deviation;

n, = number of results of the initial analyses;

n, = number of results of the analyses at time=d,

The calculated value t is compared to a criticll@dt,;;) derived from a Students-t table with t having
n, +n, - 2 degrees of freedom [20]. If t g;tit is demonstrated that no significant differebegéween

the average amount of the analyses at time=d anuhitial analyses at time=0 is found. In this ctse
material is considered stable.

The results and statistical evaluation of the §tgliest are presented in Appendix IV. It was
demonstrated that no significant loss of CIF, EQIKA or FLU occurred at -20°C during the timescale
of the inter-laboratory study. Therefore it is clugied that during the timescale of the proficiestydy
the samples were suitable for the purpose.
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3 Applied methodologies

The participating laboratories applied differenihgée preparation procedures for the analysis of
quinolones in egg. Fourteen laboratories appligdantitative instrumental analysis. A schematic
overview of the methods applied is presented ineXrin

For the instrumental quantitative analysis of glones in egg many different extraction solvents or
mixtures of solvents were used. Six laboratoriesduswater based solvent (either without addition o
set at a specific pH) for the extraction. Four labories used acetonitrile as the extraction sulvehe
pH was set at low pH with formic acid or trifluoagetic acid or at high pH using ammonia. Two
laboratories used acified ethanol as the extracodwent. The other laboratories used mixtures of
several solvents among which acetonitrile, ethandl methanol.

For the sample clean up also several differentigcies were applied. Seven laboratories appligd sol
phase extraction of which five usegs@aterial, one a cation exchange material and nrarane
material. Three laboratories applied a liquid-l@jeiktraction using ethyl acetate, hexane or
dichloromethane.

Four labs only diluted, (ultra)filtered or concextrd (by evaporation) the extracts before analysis.

Two detection techniques were applied for the qtativie analysis of quinolones in egg. Eight
laboratories applied LC-fluorescence (FLD), in sarases combined with photo diode array detection
(PDA). Seven laboratories applied LC-MS/MS. Botted&on techniques are suited for confirmation of
the identity of group B substances according ta?2687/EC [20].

Of the participants that used LC-MS/MS as a datedichnique, four used one or more internal
standards for the quantification of the quinoloféee internal standards used are:

e deuterated internal standardsg-(erfloxacin, d-ciprofloxacin)

* lomefloxacin

e cinchophen

The laboratories that did not analyze for one orenad the quinolones mentioned in the invitatiotiele
are presented in Table 5. It is noted that esggd@XA is not included by all laboratories. This
compound is the only quinolone for which a MRL stablished. Therefore, OXA can be expected to be
used in laying hens. Therefore, this compoundsldhmeiincluded in a method for analysis used in the
framework of EU regulatory control of residues gge
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Table 5. Overview of laboratories that did not u® all quinolones in the analysis.

Compound Not included by lab
Danofloxacin 3,511

Difloxacin 3,511

Flumequine 3,5

Marbofloxacin 3,5,6,11,12, 15
Nalidixic acid 3,5,7,11, 12
Norfloxacin 3,6,11, 12
Oxolinic acid 3,511, 12
sarafloxacin 3,511

An overview of the method performance charactessif the participating laboratories is presented i
Annex 6. All values are presented as reported eyahoratories without any adjustments. Five of the
15 participating laboratories (i.e. 36%) reporte@pply a validated method. All of these labora®ri
have an accreditation for this method.

Amongst the participating laboratories, only thisoratories (2, 8, 12) did report values foroIGr
quinolones in egg. Hence, only a minority of paptting laboratories is able to report their resak
required by Commission Decision 2002/657/EC [20].

It is noted that reported values for €&nd CCR severely differ among the laboratoriesstMkely
these differences exist due to different intergiateof the regulations. Because no MRLs are
established for quinolones in egg (except for O¥Akero tolerance applies. Therefore, the value of
CCa for all quinolones except for OXA should be as lasweasonably possible (Limit of detection of
the applied method). This complies with the valoe€Co reported by lab 8. From the reported values
of laboratory 2 it is derived that this laborateaiculated C@ based on a reporting limit of 10 pg/kg.
From this it is concluded that laboratories copedry different ways with the non existence of MRL
values for quinolones in egg. MRLs are establisbedther matrices. Discussion on this issue resmlt
in clear legislation is of main importance for abtag an uniform approach within Europe.
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4 Satistical evaluation

The statistical evaluation was carried out accardmthe International Harmonized Protocol for the
Proficiency Testing of Analytical Laboratories [18]aborated by ISO, IUPAC and AOAC and ISO/DIS
13528 [17] in combination with the insights pubbshby the Analytical Methods Committee [21, 22]
regarding robust statistics.

4.1 Calculation of the assigned value

The assigned valu&) was determined using robust statistics [21-2Bf @dvantage of robust statistics
is that all values are taken into account: outlyabgervations are retained, but given less weight.
Furthermore, it is not expected to receive normdigributed data in an inter-laboratory proficignc
test. When using robust statistics, the data doebkave to be normally distributed in contrast to
conventional outlier elimination methods.

The robust mean of the reported results of alligpents, calculated from an iterative process ithat
based on the median of the reported values, wakassthe assigned value [21]. The assigned value is
therefore a consensus value.

4.2 Calculation of the uncertainty of the assigned value

The uncertainty of the assigned value is calculadatetermine the influence of this uncertaintytios
evaluation of the laboratories. A high uncertaiotyhe assigned value will lead to a high uncetyaai

the calculated participantg-gcores. If the uncertainty of the assigned vahdethus the uncertainty of
the z-score is high, the evaluation could indicate usgattory method performance without any cause
within the laboratory. In other words, illegitimatenclusions could be drawn regarding the
performance of the participating laboratories fribve calculated zscores if the uncertainty of the
assigned value is not taken into account.

The uncertainty of the assigned value (the robestnpis calculated from the estimate of the stahdar
deviation of the assigned value and the numbegrhfes used for the calculation of the assignedevalu

g

u=—=
n
where:

u = uncertainty of the assigned value;
n = number of values used to calculate the assigak;
o = The estimate of the standard deviation of thagass value resulting from robust statistics.
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According to ISO/DIS 13528 [21] the uncertaintytioé assigned valuel)is negligible and therefore
does not have to be included in the statisticaluatin if:

us 0,30"p

where:
u = The uncertainty of the assigned value;
o = target standard deviation (§ 4.3).

In case the uncertainty of the assigned value doesomply with this criterion, the uncertaintytbf
assigned value should be taken into account whaluaing the performance of the participants
regarding the accuracy (8 4.4).

4.3 Calculation of thetarget standard deviation

According to Commission Decision 2002/657/EC [2Bg inter-laboratory coefficient of variation for
the repeated analysis of a reference or fortifiedemal under reproducibility conditions, shall not
exceed the level calculated by the Horwitz equation

The Horwitz equationg,, = 002c®**, presents a useful and widespread applied relatbmneen the

expected standard deviation under reproducibibityditions, o, and the concentration, It expresses

inter-laboratory precision expected in inter-laltora trials. Therefore, this relation is suitabde f
calculating the target standard deviatienjn inter-laboratory trials.

Thompson [18] demonstrated that the Horwitz equasaot applicable to the lower concentration
range (<120 pg/kg) as well as to the higher comagaoh range (>138 g/kg). Therefore a
complementary model is suggested:

For analyte concentrations <120 pg/kg:
o, =022

For analyte concentrations >138 g/kg:
o, =001c®

where:
o, = expected standard deviation in inter-laboratogis;

¢ = concentration of the analyte.

The target standard deviatioa () of CIF, ENF and OXA was determined using the ¢iguafor analyte
concentrations <120 pg/kg. The target standardatiewi (o ,) of FLU was determined using the
Horwitz equation. In these calculations the assigned valu&)ands, =0 .
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4.4 Perfor mance characteristicswith regard to the accuracy

For illustrating the performance of the participgtiaboratories with regard to the accuracy-score is
calculated. For the evaluation of the performarfddelaboratories, the Guidelines of ISO/IEC Guide
43-1 [3] and ISO/DIS 13528 [17] are applied. Acdongito these guidelines-scores are classified as
presented in Table 6.

Table 6: Classification of,zscores

|Z| <2 Satisfactory
2 <|z| <3 Questionable
|4>3 Unsatisfactory

If the calculated uncertainty of the assigned valmplies with the criterion mentioned in § 4.& th
uncertainty is negligible. In this case the accymascore is calculated from:

X-X

Tp

A:

where:

z, = accuracy z-score;

X = the average result of the laboratory;
X = assigned value;
O' -_—

, = target standard deviation.

However, if the uncertainty of the assigned valaesdnot comply with the criterion mentioned in 8,4.
it could influence the evaluation of the laboragsriTherefore in this case, the uncertainty israke
account by calculating the accuracy z-score [13]:

where:
Z = accuracy z-score taking into account the unadstaif the assigned value;

X = the average result of the laboratory;

X = assigned value;
o ,= target standard deviation;

u = uncertainty of the assigned value.
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5 Results and discussion

Eighteen laboratories subscribed for the partiayoeain the inter-laboratory study for quinolone<eigg.
Thirteen laboratories (i.e. 72 %) managed to sulaiit! results before the deadline of Novemb¥r 2
Laboratory 18 analyzed the samples on Novemb®ah8l laboratory 13 on November™1& his was
still within the time frame of the stability studyd thus the results of these laboratories wetaded

in the evaluation. Therefore, in total the resaft45 (83%) laboratories are included in the eviaduma
Laboratory 17 carried out a screening analysis.drigrefore the results of this laboratory are not
included in the calculation of the assigned value the uncertainty of the assigned value. Howedher,
results of this laboratory are evaluated in perspeof accuracy by calculating z-scores.

All laboratories analyzed the samples in duplicitee number of laboratories included in the statt
evaluation is 12 for ciprofloxacin, 15 for enrofbmin, 11 for oxolinic acid and 13 for flumequinll
results are used as reported by the laboratori#sout any correction or adjustments. However, for
each reported result only one decimal is presemadhermore, laboratory 2 and 18 detected small
traces of oxolinic acid in the sample of materighE4. This is not included in the evaluation.

None of the laboratories detected any quinolonésdrblank materials (Egg-01 and Egg-02). Because
possibly interfering compounds were added to malt&gg-02 it is concluded that the applied methods
are all satisfactory specific for the quantitatared confirmative analysis of CIF, ENF, OXA and FliJ
egg.

Laboratory 5 detected norfloxacin in one of thelohape analysis of both samples of material Egg-03.
This is considered as a false positive result.

51 Evaluation of the results of ciprofloxacin

All laboratories, except for laboratory 17 includetF in their analysis. Laboratory 5 did not det€tf

in both samples of material Egg-03, however CIF imakided in their method. This is considered as a
false negative results. Therefore, the evaluatiddib is based on the results of 13 laboratorid® T
results of CIF as well as the evaluation of it pmesented in Annex 8.

The lowest value reported for CIF is 13.5 pg/kg eredhighest value is 346.8 ug/kg. The assigned
value of CIF is 46.4 ug/kg with an uncertainty df@ pg/kg. The uncertainty of the assigned value of
CIF does not exceeds @3(84.2). Therefore, for this material, the influeraf the uncertainty of the
assigned value on the calculated z-scores is nielglig he z-scores for CIF obtained by each
laboratory were calculated. The results are preseintAnnex 8a. Graphical presentations of the z
scores are included.

With respect to the accuracy the results of onerktry (lab 18) is questionable and the resuttvof
laboratories (lab 3 and 7) are unsatisfactory. katooy 7 reported results of CIF that exceed the
assigned value by a factor 7. It is noted thatltbsratory carried out the analysis of quinoloimesgg
under (a flexible scope) accreditation.

From the laboratories that reported results, aigkt the supplied reference standard of CIF. Based
only the results of the laboratories that usedstiplied reference standard, the assigned valu&wou
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be 46.9 pg/kg with an uncertainty of 1.22 pug/kgs@&hon only the results of the laboratories that di

not use the supplied reference standard, the a&sbigalue would be 45.2 pg/kg with an uncertainty of
1.40 pug/kg. The assigned value as well as the taiabr of the assigned value is not significantly
different. Also no significant difference was obsst between these values and the assigned value and
uncertainty calculated from all laboratory resufiom this it is concluded that, in this case,dpplied
reference standard is not a main source of unogytai

52 Evaluation of the results of enrofloxacin

All laboratories that sent in results included ElNREheir analysis. Therefore the evaluation of BBIF
based on the results of 15 laboratories. The isfiIENF as well as the evaluation of it are presgim
Annex 9.

For ENF no false negative results occurred.

The lowest value reported for ENF is 17 png/kg drahighest value is 66.9 pg/kg. The assigned value
of ENF is 48.0 pg/kg with an uncertainty of 1.4¥kg. The uncertainty of the assigned value of ENF
does not exceeds @3(84.2). Therefore, for this material, the influeraf the uncertainty of the
assigned value on the calculated z-scores is nielglid he z-scores for ENF obtained by each
laboratory were calculated. The results are preseintAnnex 9. Graphical representations of the z
scores are included.

With respect to the accuracy the result of onerfatiooy (lab 3) is questionable. The difference in
accuracy among laboratories could not be attribtdetifferences in the applied sample preparation o
detection technique.

53 Evaluation of theresults of oxolinic acid

Eleven laboratories that sent in results includé@\@ their analysis. The results of OXA as wellths
evaluation of it are presented in Annex 10.

For OXA no false negative results occurred.

The lowest value reported for OXA is 52 pg/kg amel highest value is 100 pg/kg. The assigned value
of OXA s 73.2 pg/kg with an uncertainty of 1.98/kg. The uncertainty of the assigned value of OXA
does not exceeds @3(84.2). Therefore, for this material, the influeraf the uncertainty of the
assigned value on the calculated z-scores is nielglig he z-scores for OXA obtained by each
laboratory were calculated. The results are preseintAnnex 10. Graphical representations of the z
scores are included.

With respect to the accuracy the results of albfatories are satisfactory; all z-scores (except fo
laboratory 17) are between -1.0 and 1.0 indicatixgellent performance regarding the accuracy.
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54 Evaluation of theresults of flumequine

Thirteen laboratories that sent in results incluBed in their analysis. The results of FLU as vl
the evaluation of it are presented in Annex 11.

For FLU no false negative results occurred.

The lowest value reported for FLU is 80.0 pug/kg #melhighest value is 147.2 ug/kg. The assigned
value of FLU is 124.9 nug/kg with an uncertainty4a27 pg/kg. The uncertainty of the assigned vafue o
FLU does not exceeds @3(84.2). Therefore, for this material, the influeraf the uncertainty of the
assigned value on the calculated z-scores is rielglig he z-scores for FLU obtained by each
laboratory were calculated. The results are preseintAnnex 11. Graphical representations of the z
scores are included.

With respect to the accuracy the results of albtatories are satisfactory.

55 Overall evaluation

From the 15 laboratories 11 (i.e. 73%) showed agtjperformance for the analysis of quinolones in
egg with respect to the accuracy and the occurrehfadse positive and false negative results. An
overview of the amount of satisfactory resultsrissgnted in table 7. A complete overview of z-ssdse
given in Annex 12.

Table 7 Overview of the amount of satisfactory hssior accuracy

Compound No. laboratories that No. of satisfactory No. of questionalble  No. of unsatisfactory
reported results results for accuracy  results for accuracy  results for accuracy

Ciprofloxacin 13 10 1 2

Enrofloxacin 15 14 0 1

Oxolinic acid 11 11 0 0

Flumequine 13 13 0 0

For CIF one questionable and two unsatisfactonylt®$or accuracy are obtained. For ENF one
laboratory obtained questionable results regardipgoducibility.

Laboratory 7 reported an unsatisfactory resuldti that is a factor 7 above the assigned vallibe.
results of the other quinolones of this laboratmy satisfactory with z-scores between -0.41 a24. 0.
Laboratory 18 reported questionable results for. Edwever, the results for the other quinolones are
satisfactory with z-scores between -0.03 and QrBthis proficiency test laboratory 3 and 13 have a
bias to lower results for all compounds includethigir analysis.

In 2006 RIKILT organized a proficiency test regaglthe analysis of quinolones in poultry muscle. In
this study, fifteen laboratories reported resufta/bich seven also participated in the proficietest
regarding the matrix egg presented in this repbig.noted that in 2006 the majority of laboraésri
reported to have a validated (87%) and accredif@@®) method for the analysis of quinolones in
poultry. In 2007 only 38% of the laboratories rdpdrto have a validated method for quinolones m eg
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In the proficiency study of quinolones in poultryscle of 2006 CIF and ENF were also included in the
materials. In this former study in some materibéslevels of CIF and ENF were comparable to the
levels of CIF and ENF in the present study regaydire matrix egg.

The assigned values and relative standard deviafithre assigned values, as well as the amount of
participants and satisfactory scores are presentdble 8.

Table 8 Overview of the results of the proficiestydy of quinolones in poultry muscle (2006) and
guinolones in egg (2007)

Description PT quinolones in poultry muscle 2006 deiinolones in egg 2007
Ciprofloxacin Enrofloxacin Ciprofloxacin Enrofloxac

Assigned valueX) (ng/kg) 38.1 68.1 46.4 48.0

Relative standard deviation %f (%) 33.0 28.9 8.6 11.5

No. of results 15 15 13 15

No. of satisfactory results (accuracy) (%) 73 80 77 92

It is clear that the relative standard deviatiohef assigned value of CIF and ENF in the proficyen
study of quinolones in poultry muscle is signifidgrnigher compared to the proficiency study of
quinolones in egg. It is concluded that in gen#ralaccuracy of the method of analysis of egg iebe
than for the analysis of poultry muscle or muchalepment took place during the last year to in@eas
the performance of the analysis of quinolones imegal.
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6 Conclusions

Eighteen laboratories subscribed for participatiothe proficiency study quinolones in egg incluglin
three are National Reference Laboratories. Fiftabaratories managed to submit valid results within
the timeframe of the stability study. Five of therticipating laboratories applied a validated mdtho
which was accredited in all cases.

The minority of participants applied a validatedthaog for the analysis of quinolones in egg. Onhgéh
laboratories reported values for €&nd CCR. It is noted that reported values fon@@d CCR
severely differ among the laboratories. Most likifigse differences are due to different ways of
calculations. From the reported values ofaGtds concluded that some laboratories calcul@€d
based on a self set MRL, others applied the zdéeoaince approach. From this it is concluded that
laboratories cope in very different ways with tlemmexistence of MRL values for quinolones in egg.
MRLs are set for other matrices. Discussion onigsge resulting in clear legislation is of main
importance for obtaining a uniform approach witkurope.

None of the laboratories detected any quinolondlsarblank material nor in the material containing
possibly interfering compounds. It is concluded tha applied methods are all satisfactory spetific
the quantitative and confirmative analysis of @NF, OXA and FLU in egg.

One laboratory detected norfloxacin instead ofafipxacin in the two samples that contain quinokne
This is considered as a false positive result. §dmee laboratory did not detect CIF in the matehiat
contains CIF. However, CIF was included in theitmoel. This is considered as a false negative result

Unless the fact that for CIF and ENF some nonfsa&tigry results are observed, 75% of the total of
calculated gzscores is between -0.5 and 0.5 indicating excefleauracy. The occurrence of
questionable or unsatisfactory results could nag@ained by the applied detection or sample
preparation technique. For oxolinic acid and fluoiag all reported results were satisfactory.

In this proficiency study 73% of the laboratorié®wed optimal performance in terms of accuracy and
the absence of false positive and false negatibrigs.

Based on the results of this proficiency studyg itoncluded that:

* Regarding B group substances for which no MRL isrsa specific matrix, legislation should be
clarified to obtain a uniform way for the deterntina of CGx and CCR within the EU and with this
a uniform way of characterizing the samples in geahcompliant and non compliant.

« For most laboratories additional effort is neededdlidate the analysis of quinolones in egg to be
able to report results including a value for measwent uncertainty.

« Additional effort is needed by some laboratoriegtdude oxolinic acid in the method of analysis
for quinolones in egg because, officially, oxoliaicid is the only quinolone registered for
medication of laying hens in the EU and for whichNMRL is established.
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Annex 1 Codification of the samples

Sample set Material Egg-01 Material Egg-02 Matefigd-03 Material Egg-04

1 194 195 120 012
167

2 025 119 98 038
165

3 159 022 086 100
202

4 121 208 047 026
085

5 103 092 131 196
163

6 68 044 024 052
035

7 123 197 153 142
156

8 013 182 011 034
058

9 050 093 029 127
160

10 008 064 097 095
112

11 094 032 019 130
199

12 188 105 007 081
189

13 110 028 076 117
178

14 136 115 031 184
140

15 053 063 010 144
161

16 027 183 099 060
125

17 016 045 155 055
200

18 141 179 059 048
192

19 175 082 001 201
170

20 111 177 018 137
069

* all sample number start with QUIN/2007/EGG/
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Annex 2a Satistical evaluation of homogeneity data of material Egg-03 for
oxolinic acid

Oxolinic acid (ug/kg)

Sample No. Replicate 1 Replicate 2
1 63.8 66.6
2 68.4 69.2
3 72.1 72.6
4 71.6 74.7
5 76.7 70.6
6 73.6 70.8
7 70.3 73.0
8 73.9 72.0
9 74.4 77.6
10 77.9 74.0
Grand mean 72.2

Cochran’s test

C 0.371

Ccrit 0.602

C < Ccrit? NO OUTLIERS
Target s =7, Horwitz: 15.9

S 3.21

Sw 2.24

S 2.79

Critical = 0.30 4.76
S < critical? ACCEPTED

No danofloxacin, difloxacin, flumequine, marbofl@ka nalidixic acid, norfloxacin or sarafloxacin
were detected in the samples.

s« = standard deviation of the sample averages

sw = within-sample standard deviation
s = between-sample standard deviation
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Annex 2b Satistical evaluation of homogeneity data of material Egg-03 for
ciprofloxacin

ciprofloxacin (ng/kg)

Sample No. Replicate 1 Replicate 2
1 48.9 43.6
2 54.3 57.1
3 64.1 50.2
4 50.8 46.5
5 52.3 48.4
6 56.3 54.1
7 59.1 46.7
8 452 52.3
9 39.3 52.2
10 43.7 53.8
Grand mean 50.9

Cochran’s test

C 0.262

Ccrit 0.602

C < Ccrit? NO OUTLIERS
Target s =7, Horwitz: 11.2

S 4.04

Sw 6.09

S 0.00

Critical = 0.30 3.36
S < critical? ACCEPTED

No danofloxacin, difloxacin, flumequine, marboflaka nalidixic acid, norfloxacin or sarafloxacin sva
detected in the samples.

s« = standard deviation of the sample averages

sw = within-sample standard deviation
s = between-sample standard deviation
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Annex 2c Satistical evaluation of homogeneity data of material Egg-03 for
enrofloxacin

Enrofloxacin (ng/kg)

Sample No. Replicate 1 Replicate 2
1 57.0 54.4
2 56.6 51.6
3 52.0 455
4 52.3 48.7
5 50.4 43.6
6 48.8 40.3
7 52.9 48.8
8 47.6 48.0
9 443 49.7
10 62.9 54
Grand mean 50.5

Cochran’s test

C 0.240

Ccrit 0.602

C < Ccrit? NO OUTLIERS
Target s =7, Horwitz: 11.1

S 4.39

Sw 4.08

S 3.30

Critical = 0.30 3.33
S < critical? ACCEPTED

No danofloxacin, difloxacin, flumequine, marboflaka nalidixic acid, norfloxacin or sarafloxacin sva
detected in the samples.

s« = standard deviation of the sample averages

sw = within-sample standard deviation
s = between-sample standard deviation
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Annex 2d Satistical evaluation of homogeneity data of material Egg-04 for
flumequine

Flumequine (ng/kg)

Sample No. Replicate 1 Replicate 2
1 116.9 120.1
2 1115 107.5
3 113.6 109.5
4 111.0 114.0
5* 130.1 110.2
6 112.1 110.4
7 1134 109.1
8 120.8 116.1
9 115.3 117.5
10 122.6 118.1
Grand mean 115.0

Cochran’s test

C 0.765

Ccrit 0.602

C < Ccrit? OUTLIER sample no. 5
After removal of Sample no. 5

Grand mean 114.4

Cochran’s test

C 0.187

Ccrit 0.638

C < Ccrit? NO OUTLIERS
Target s =c, Horwitz: 25.2

S 4.01

Sw 2.59

S 3.56

Critical = 0.30 7.55
S < critical? ACCEPTED

No ciprofloxacin, danofloxacin, difloxacin, enrofiacin, marbofloxacin, nalidixic acid, norfloxacin,

oxolinic acid or sarafloxacin was detected in thmpgles.
s« = standard deviation of the sample averages

sw = within-sample standard deviation
s = between-sample standard deviation
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Instruction letter

RIKILT
INSTITUTE DF FOOD SAFETY

WAGENINGENDINGEE

Dear participant,

Thank you very much for your interest in the proficiency study for quinolones in egg.

Hereby | send you a parcel containing five randomly coded samples of egg. The samples may
contain one or more of the following quinolones (in alphabetical order):

Ciprofloxacin® Marbofloxacin
Enrofloxacin Nalidixic acid
Danofloxacin Norfloxacin

Difloxacin Oxolinic acid
Flumeguine Sarafloxacin

A reference standard of ciprofloxacin (and certificate} is included in the parcel.
Please fill out the accompanied ‘acknowledgement of receipt form’” and return it immeadiately,
preferably by fax.

Your laboratory code is:
Instructions:

After arrival store the samples according to your laboratory’s procedure. This is part of
the proficiency test.

Defrost the samples before analysis and homogenize them according to your laboratory's
procedure.

Please analyze the samples according to the standard protocol of your laboratory. The
samples should be treated as if they are routine samples.

Please make use of the supplied reference standard ciprofloxacin, combined with
your own reference standards for the other compounds. Only then, the influence of the
reference standards on the quantitative results can be part of the evaluation.

Carry out a duplicate quantitative analysis for 2ach sample. Please confirm the identity
of any detected residues of quinolones according to 2002,/657/EC.

Each sample consists of at least 25 g egg. Please contact me if this is not sufficient for a
duplicate quantitative analysis.

The results should be reported before November 2™ 2007.

Please use the result forms we sent to you accompanying the samples.

The evaluation will primarily focus an the quantitative part of this study.

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

Kind regards,

Bjorn Berendsen
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Annex 4a Satistical evaluation of stability data of material Egg-03

Statistical evaluation for ciprofloxacin in materzyg-03

Date of storage  Time at -20°C  Average amount n st. dev t terit t < tcrit
at-20°C (days) (1g/kg) (1g/kg)
Aug 7, 2007 0 50.9 20
Nov 19, 2007 104 50.3 6 9.27 0.14 2.06 ACCEPTED
Statistical evaluation for enrofloxacin in mateajg-03
Date of storage  Time at -20°C  Average amount n st. dev t terit t < terit
at-20°Cc (days) (1g/kg) (1g/kg)
Aug 7, 2007 0 50.5 20
Nov 19, 2007 104 51.0 6 10.90 0.10 2.06 ACCEPTED
Statistical evaluation for oxolinic acid in matérfizgg-03
Date of storage  Time at -20°C  Average amount n st. dev t terit t < tcrit
at-20°c (days) (1g/kg) (1g/kg)
Aug 7, 2007 0 72.2 20
Nov 19, 2007 104 70.1 6 5.09 0.90 2.06 ACCEPTED
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Annex 4b Satistical evaluation of stability data of material Egg-04

Statistical evaluation for flumequine in materigig=04

Date of storage  Time at -20°C  Average amount n st. dev t terit t < tcrit
at-20°C (days) (Hg/kg) (1g/kg)

Aug 22, 2007 0 114.4 18
Nov 19, 2007 89 110.6 6 6.24 1.31 2.07 ACCEPTED
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Annex 5 Overview of the applied methods

Lab Extraction Sample purification Internal standard tdgdon method Quinolones not analysed for
code
2 Mcllvain buffer Add NaCl, LLE (ethyl acetate),aporation of solvent, LC-MS/MS
reconstitution, membrane filtration
3 acetonitrile, acetic acid, Evaporation of solvent, reconstitution, LLE (hexane LC-FLD Danofloxacin, difloxacin, flumequine,
ethanol evaporation of solvent, reconstitution, filter marbofloxacin, nalidixic acid,
norfloxacin, oxolinic acid, sarafloxacin
4 HCI SPE (C18), partial evaporation of solvenjuatnent of LC-MS/MS
solvent volume LC-PDA/ELD
5 Ammonia (25%), LLE (dichloromethane) LC-FLD Danofloxacin, diflosia, flumequine,
Acetonitrile marbofloxacin, nalidixic acid, oxolinic
acid, sarafloxacin
6 Acetic acid, ethanol (2x) Partial evaporatiorsolivent, adjustment of solvent LC-FLD Marbofloxacin, norfloxacin
volume, dilution
7 Water SPE (OASIS HLB), evaporation of solvent LC-MS/MS Nalidixic acid
8 Acetonitrile, trifluoroacetic =~ SPE (C18), evaporation of solvent, reconstitution LC-FLD
acid
9 Acetonitrile, formic acid Evaporation of solvergconstitution, SPE (Oasis d8-ciprofloxacin LC-MS/MS
MCX) d5-norfloxacin
11 Water Filter LC-FLD Danofloxacin, difloxacin,
marbofloxacin, nalidixic acid,
norfloxacin, oxolinic acid, sarafloxacin
12 Phosphate buffer (pH=7.4) Protein precipitafi@mosphoric acid), filtration, SPE LC-FLD Marbofloxacin, nalidixic acid,
(DSC 18), evaporation of solvent, reconstitution norfloxacin, oxolinic acid
13 Ethanol, acetic acid SPE (NH, PRS), evaporation of solvent, reconstitution LC-MS/MS
15 Water, methanol, Evaporation of organic solvent, SPE (OASIS HLB), LC-FLU-PDA Marbofloxacin
acetonitrile, phosphoric evaporation of solvent, reconstitution
acid, ultrasonic bath, 45 °C
16 Water Filtration, ultrafiltration lomefloxaciginchophen LC-MS/MS
17 ELISA
18 Acetonitrile Evaporation of solvent, reconstint lomefloxacin, cinchophen LC-MS/MS

NM = not mentioned
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Annex 6 Overview of method characteristics asreported by the participants

Ciprofloxacin Enrofloxacin Oxolinic acid Flumeaqa
Lab Validation / CCu. CCR CCu. ccn CCo. CCR CCu. CCR
code _accreditation (Mg/kg)  (ugrkg)  (Mg/kg)  (Mg/kg)  (ug/kg)  (ugkg)  (Mg/kg)  (uglkg)
2 Yes / Yes 12.23 13.77 12.19 13.70 10.77 11.31 1511. 11.95
3 No / No
4 Yes / Yes
5 No / No
6 Yes / Yes
7 Yes / Yes
8 Yes / Yes 1.017 1.832 1.095 1.964 0.10 0.176 30.32 0534
9 No / No
11 No / No
12 No / No 10 20 10 20 40 50
13 No / No <50 <50 <50 <50
15 No / No
16 No / No
17 No / No
18 No / No
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Annex 6 Overview of method characteristics asreported by the participants (continued)

Ciprofloxacin Enrofloxacin Oxolinic acid Flumeaqa
Lab Validation / LOD LOQ LOD LOQ LOD LOQ LOD LOQ
code _accreditation (Mg/kg)  (ugrkg)  (Mg/kg)  (Mg/kg)  (ug/kg)  (ugkg)  (Mg/kg)  (uglkg)
2 Yes / Yes 0.23 0.47 0.50 1.00 0.21 0.42 0.07 0.14
3 No / No 1 2 1 2
4 Yes / Yes 10 20 10 20 10 20 10 20
5 No / No 10 10
6 Yes / Yes 6 6 10 10
7 Yes / Yes 5 5 5 5
8 Yes / Yes 0.06 0.15 0.03 0.06 12.53 22.31 4.06 58 8.
9 No / No 20 20 20 20
11 No / No 3 6 8
12 No / No
13 No / No <10 <10 <10 <10
15 No / No
16 No / No
17 No / No 9 12 4 6 3.5 4
18 No / No 1 1 1 1
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Annex 7 Overview of false positive and false negative results

False positive results

Lab code Sample code Material Analyte found Retdida(ug/kg) Replicate 2 (ug/kg)
Lab5 QUIN/2007/EGG/131 Egg-03 Norfloxacin - 39
QUIN/2007/EGG/163 Egg-03 Norfloxacin - 43

False negative results
Lab code Sample code Material Analyte
Lab5 QUIN/2007/EGG/131  Egg-03 Ciprofloxacin
QUIN/2007/EGG/163  Egg-03 Ciprofloxacin
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Annex 8 Resultsfor theanalysisof ciprofloxacin in egg (material Egg-03)

Ciprofloxacin

Assigned value: 46.4 pg/kg
Uncertainty of assigned value: 1.10 pug/kg
Target standard deviation (Horwitz, Thompson):230g/kg

Code Replicate 1 Replicate 2 Replicate 3 Replidate Average g Sw z;-score

2 41.0 50.1 44.6 42.7 44.6 3.80 3.80 -0.18
3 16.7 14.6 13.5 13.8 14.7 0.87 1.54 311

4 43.6 44.9 50.9 47.7 46.8 1.41 3.71 0.04

6 43.7 50.0 43.1 50.5 46.8 3.97 3.97 0.04

7 3235 346.8 317.0 316.7 326.0 9.51 14.58 27.38

8 43.6 46.1 44.2 46.2 45.0 1.31 1.31 -0.14
9 43.0 45.0 46.0 42.0 44.0 1.83 1.83 -0.24
11 51.4 48.3 48.1 48.6 49.1 1.28 1.40 0.26

12 46.8 47.7 45.4 46.1 46.5 0.47 111 0.01

13 17.0 41.0 35.0 62.0 38.8 14.75 17.29 -0.75
15 44.2 46.5 45.4 445 45.2 1.01 1.01 -0.12
16 53.2 50.9 42.8 50.8 49.4 3.40 4.42 0.29

18 61.0 81.0 61.0 75.0 69.5 9.97 9.97 2.26
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Annex 8 Resultsfor the analysisof ciprofloxacin in egg (material Egg-03)
(continued)

Figure a: Graphical representation of the reporésdlts
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Annex 9 Resultsfor the analysisof enrofloxacin in egg (material Egg-03)

Enrofloxacin

Assigned value: 48.0 pg/kg
Uncertainty of assigned value: 1.47 ug/kg
Target standard deviation (Horwitz, Thompson): 10.&gg

Code Replicate 1 Replicate 2 Replicate 3 Replidate Average ¢ Sw z;-score

2 49.0 51.3 48.6 46.5 48.9 1.27 2.05 0.08

3 25.9 23.4 21.5 23.6 23.6 1.33 1.76 -2.31

4 47.4 47.5 59.7 56.2 52.7 1.43 7.49 0.44

5 53.0 51.0 52.0 54.0 52.5 1.15 1.15 0.42

6 59.0 66.9 57.0 66.1 62.3 4.92 4.92 1.35

7 54.8 45.9 51.6 50.8 50.8 3.65 3.65 0.26

8 40.3 43.0 41.1 43.0 41.9 1.35 1.35 -0.58
9 62.0 57.0 37.0 52.0 52.0 6.45 11.55 0.38

11 50.8 47.4 47.2 47.1 48.1 1.39 1.69 0.01

12 47.0 49.2 45.7 51.9 48.5 2.69 2.69 0.04

13 17.0 34.0 31.0 47.0 32.3 9.53 11.69 -1.49
15 40.3 45.1 43.9 41.9 42.8 212 2.12 -0.49
16 61.1 50.6 36.2 47.2 48.8 6.21 10.93 0.07

17 50.0 50.0 50.0 50.0 50.0 0.00 0.00 0.19

18 54.0 49.0 46.0 42.0 47.8 2.61 5.62 -0.03
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Annex 9 Resultsfor the analysis of enrofloxacin in egg (material Egg-03)
(continued)

Figure a: Graphical representation of the reporésdlts
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Figure b: Graphical representation gfszore
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Annex 10 Resultsfor the analysisof oxolinic acid in egg (material Egg-03)

Oxolinic acid

Assigned value: 73.2 pg/kg
Uncertainty of assigned value: 1.99 ug/kg
Target standard deviation (Horwitz, Thompson): 16.kgg

Code Replicate 1 Replicate 2 Replicate 3 Replidate Average ¢ z;-score

2 66.4 69.9 69.8 73.7 70.0 2.14 2.96 -0.20
4 82.8 78.9 91.7 85.4 84.7 3.02 5.85 0.72

6 69.0 87.6 67.1 88.9 78.2 11.70 11.70 0.31
7 61.7 71.0 69.5 63.9 66.5 4.43 4.43 -0.41
8 76.0 73.8 70.1 76.0 74.0 2.57 2.57 0.05
9 81.0 72.0 68.0 69.0 72.5 3.70 6.23 -0.04
13 52.0 62.0 65.0 64.0 60.8 4.10 6.04 -0.77
15 72.9 75.1 75.9 72.4 74.1 1.69 1.69 0.06
16 71.8 74.6 72.2 65.9 71.1 281 3.55 -0.13
17 100 100 80 80 90 0.00 14.14 1.04

18 86.0 75.0 81.0 74.0 79.0 5.32 5.32 0.36
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Annex 10 Resultsfor the analysis of oxolinic acid in egg (material Egg-03)
(continued)

Figure a: Graphical representation of the reporésdlts
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Figure b: Graphical representation gfszore
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Annex 11 Resultsfor the analysisof flumequinein egg (material Egg-03)

Flumequine

Assigned value: 124.9 pg/kg

Uncertainty of assigned value: 4.27 ug/kg

Target standard deviation (Horwitz, Thompson): 27.&gg
Code Replicate 1 Replicate 2 Averagez,-score

2 120.0 116.0 118.0 -0.25
4 137.0 128.0 132.5 0.28
6 129.6 139.9 134.8 0.36
7 130.4 135.2 132.8 0.29
8 103.1 125.9 1145 -0.38
9 99.0 93.0 96.0 -1.06
11 143.2 133.8 138.5 0.50
12 111.0 113.0 112.0 -0.47
13 98.0 111.0 104.5 -0.75
15 122.3 128.2 125.3 0.01
16 142.0 147.2 144.6 0.72
17 80 80 80 -1.64
18 143.0 121.0 132.0 0.26
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Annex 11 Resultsfor the analysis of flumequinein egg (material Egg-03)
(continued)

Figure a: Graphical representation of the reporésdlts
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Figure b: Graphical representation g&szore
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Annex 12 Overview of obtained z,-scores
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