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Introduction 
 

The organization of proficiency tests to the attention of the 
National Reference Laboratories (NRLs) is one of the duties of 
the European Union Reference Laboratory (EU-RL) according 
to the Directive (EC) No 96/23. The participation to 
proficiency testing schemes allows laboratories to assess 
their competence and to prove the reliability of their results. 
The aim of this study was to assess the ability of the 
participants to detect, identify and quantify quinolone 
residues in trout fish flesh. The participants were asked to 
implement their routine method in order to detect and 
quantify each sample for their possible content in quinolone 
residues. The organization and statistical analysis of this 
study were performed within a quality assurance system 
according to internationally recognized guidelines and 
internal procedures. Quinolones are antibacterial agents 
used in the treatment of infections in both humans and food-
producing animals. The Maximum Residue Limit (MRL) 
established for the different quinolones are stated in the 
Commission Regulation (EU) No 37/2010. Forty one National 
Reference Laboratories (NRL) agreed to participate and 
received samples prepared at the EU-RL facilities from mixed 
trout fish flesh spiked with various quantities of the 4 
quinolones, sarafloxacine, flumequine, oxolinic acid and 
marbofloxacine. 
 

Preparation of PT samples 
 
The test materials sent to the participants were prepared at 
the EU-RL facilities. Rainbow trout from local fish farming 
were collected, fillets were taken without skin and were 
checked with our validated and accredited HPLC-
Fluorescence detection procedure LMV/00/02-v3 for the 
absence of quinolones. Fillets were minced and then the 
corresponding quinolone solutions were added to fortify the 
materials. After 15 min in dark, the materials were 
homogenized during 30 min. Each material was sampled 
(about 20 g each), randomly coded and stored at ς18° C 
before sending to participants for analysis.  
 
ω  Identification of the 4 materials produced was as follows:  
 
 
 
 
 
 
 
 
 
ω Homogeneity and Stability (The criteria for homogeneity 
and stability testing are described in the Standard NF ISO 
13528 annex B ) 
The PT materials were found sufficiently homogeneous and 
stable. 
 

Results 
Determining the assigned value: 
 

The assigned value (X) was determined as the consensus of 
the results of all participants using robust statistics with the 
algorithm A. The robust standard deviation (s*) and the 
standard uncertainty (uX) of the assigned value were also 
calculated.  
 

Table 2. Assigned values and their uncertainties for the analysed materials 

 
 
 
 
 
 

Determination of the proficency: z-scores 
Z-scores. Calculation of z-scores is used to assess the accuracy of the 
results in a proficiency test. Z-score is calculated as:  

  
 

where  Z = z-score ; x = Mean result of the laboratory ; X= assigned 
value  

and  s = target value for standard deviation for the proficiency 
test. 

Interpretation of the Z-scores 
 According to the 'International Harmonized Protocol for Proficiency 
Testing of (Chemical) Analytical Laboratories", it is possible to classify 
scores as follows: 

   
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig1. Graphical representations of the Z-score for the material  

 
 
Figure 1 to 4: Overview of the Z-scores obtained for the 3 PT materials, the red lines 
indicate the Z-score tolerance limits of +/- 2 (questionable) or +/- 3 (unsatisfactory) 
 

Conclusion 
The results of the quantitative evaluation have highlighted the 
accuracy of the quantitative results: only 3 unsatisfactory z-scores 
reported for all 3 materials. Regarding material no 3 containing 
marbofloxacin, the worst z-score is 2.05, these results underline the 
accuracy of the methods used for this compound. This proficiency test 
was the first one provided by the EU-RL Anses-Fougeres to be 
dedicated to the analysis of (fluoro)-quinolones on farmed trout fish. 
We would like to thank the 40 laboratories for this large rate of 
participation allowing to calculate low uncertainties of the assigned 
values for the three materials. Global satisfactory results were 
obtained for the qualitative step as well as for the quantitative 
evaluation of these quinolone residues in fish.  
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Table 1. composition of the different PT materials 

Anses Fougeres Laboratory 

 Material 1 Material 2 Material 3 

Molecules Sarafloxacin Flumequine Oxolinic acid Marbofloxacine 

Spiked concentration (µg/kg) 45.0 400 200 100 

Number of participants for 
calculation 

34 39 38 32 

Minimum value (µg/kg) 19.8 214 93.9 67.0 

Maximum value (µg/kg) 80.0 1677 401 128 

Assigned value X (µg/kg) 40.04 343.3 186.5 88.24 

Robust standard deviation 
(µg/kg) s* 

10.18 73.4 33.3 12.64 

Standard uncertainty of the 
assigned value uX (µg/kg) 

2.18 14.7 6.8 2.79 

s target value for standard 
deviation (µg/kg) 

8.81 64.5 38.4 19.41 

uX / s 0.25 0.23 0.18 0.14 
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