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Introduction 
 
In September/October 2024, the European Union Reference Laboratory for 
Salmonella (EURL-Salmonella) organised a combined Proficiency Test (PT) for the 
detection of Salmonella in samples from the primary production stage (PPS) and 
in food for the National Reference Laboratories for Salmonella (NRLs-Salmonella). 
The matrix for this PT was fabric swabs, which can be used to sample the 
environment of primary production as well as for swabbing surfaces in the food 
production. Since EURL-Salmonella did not organise a PT for detection of 
Salmonella in food in 2024, this PT was obligatory for both the NRLs-Salmonella 
analysing PPS samples as well as for NRLs-Salmonella analysing food samples.  
 
In total 68 NRLs-Salmonella participated in this study: 37 NRLs for PPS and 31 
NRLs for Food, originating from 36 countries. 54 participants originated from 27 
EU-Member States (MS), 13 NRLs from third countries within Europe (EU candidate 
or potential EU candidate MSs and members of the European Free Trade Association 
(EFTA) and United Kingdom) and one NRL from a non-European country.  

Samples 
 
The samples of this PT consisted of fabric swabs artificially contaminated with 
background flora (mixture of Citrobacter freundii and Escherichia coli; 106 

cfu/sample) and different concentrations of Salmonella Typhimurium (STm).  
Each NRL-Salmonella had to analyse in total 16 samples:  

• 3 negative fabric swab samples (no Salmonella added); 
• 3 fabric swab samples with a high level of Salmonella Typhimurium (STm); 
• 4 fabric swab samples with a low level of Salmonella Typhimurium (STm); 
• 6 fabric swab samples with an extra low level Salmonella Typhimurium 

(STm); 
 
On Monday 30 September 2024, the PT samples were shipped to the NRLs-
Salmonella. During transport the samples were kept cool by using frozen cooling 
elements and the temperature during transport was registered by an electronic 
temperature recorder. The NRLs-Salmonella were requested to start the analyses 
of the samples on Wednesday 2 October 2024. In case the parcel did not arrive 
on 2 October, the NRL was advised to start the analyses immediately after arrival 
of the parcel at the laboratory, but preferably no later than Monday 7 October 
2024. 
 
The level of the artificially added background flora in the fabric swab samples was 
analysed on the 2 October 2024 (start date of the analyses) at the EURL-
Salmonella laboratory. The total number of aerobic bacteria and the number of 
Enterobacteriaceae in the fabric swab samples was examined according to EN ISO 
4833-1:2013 and EN ISO 21528-2:2017, respectively (see Table 1).  
 
Table 1 Number of aerobic bacteria and Enterobacteriaceae in the fabric swab samples, on 
the start date of analyses 

Date Aerobic bacteria 
(cfu/sample) 

Enterobacteriaceae  
(cfu/sample) 

2 October 2024a 5,0 x 106 7,5 x 105 

a After storage at 5 °C for 8 days 
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Table 2 shows the inoculation levels of the diluted (overnight) culture of 
Salmonella Typhimurium used to artificially contaminate the fabric swabs.  
Also a Most Probable Number (MPN) test was performed on the artificially 
contaminated PT samples with extra low, low and high level of STm (Jarvis et al., 
2010), after storage at 5 °C for 8 days. The MPN test was performed on 2 
October 2024 (start date of the PT) at the EURL-Salmonella laboratory. 
 
Table 2 Number of Salmonella Typhimurium in the inoculum for artificial contamination of 
the fabric swab samples and in the PT samples after storage at 5 °C for 8 days 

Date Extra low STM 
cfu/sample 

Low level STm 
cfu/sample 

High level STm 
cfu/sample 

24 September 2024 
Inoculation of fabric swabs  1,5  9,1 39  

2 October 2024a 

MPN of fabric swab samples 
inoculated with STm 

(95% confidence limit) 

1,2 (0,7 - 1,8)  4,5 (2,1 - 9)  37,5 (12 - 112)  

a After storage at 5 °C for 8 days 

Results 
 
The results per laboratory, using the prescribed EN ISO 6579-1:2017(/A1:2020) 
method, are shown in Table 3. Twenty laboratories also reported results of a 
second detection method. These results can be found in Table 4.  
 
Table 3 Results of the samples of the EURL-Salmonella combined PT PPS-Food 2024 per 
laboratory (following EN ISO 6579-1:2017(/A1:2020)) 
Samples 
No  

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 

Level N EL EL L L H L EL EL N EL EL N H L H 
Labcode                 

1 ND D ND D D D D ND ND ND ND ND ND D D D 
2 ND ND D D D D ND D D ND D D ND D D D 
3 ND D D D D D D D D ND ND ND ND D D ND 
4 ND D D D D D D D D ND ND ND ND D D ND 
5 ND ND ND D D D D D D ND ND D ND D D D 
6 ND ND ND D D D D D D ND ND D ND D D D 
7 ND ND ND D ND D D ND ND ND ND D ND D D D 
8 ND ND ND D D D D D ND ND D D ND D D D 
9 ND D D D D D D D D ND D D ND D D D 
10 ND ND D D D D D D D ND D D ND D D D 
11 ND D D D D D D D ND ND D ND ND D D D 
12 ND D D D D D D ND ND ND D D ND D D D 
13 ND ND ND D D D D D D ND ND D ND D D D 
14 ND ND D D D D D D ND ND D D ND D D D 
15 ND ND D D D D D D ND ND D D ND D D D 
16 ND D ND D D D D ND D ND ND ND ND D D D 
17 ND D ND D D D D D ND ND ND D ND D D D 
18 ND D ND D D D D ND D ND ND D ND D D D 
19 ND D ND D ND D ND ND ND ND ND D ND D D D 
21 ND D D D D D D ND D ND ND D ND D D D 
22 ND D D D D D D ND D ND ND D ND D D D 
23 ND ND ND D D D D D ND ND D D ND D D D 
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Samples 
No  

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 

Level N EL EL L L H L EL EL N EL EL N H L H 
24 ND D ND ND D D D D ND ND ND D ND D D D 
25 ND D D D D D D D ND ND ND ND ND D D D 
26 ND D ND D D D D D ND ND ND D ND D D D 
27 ND ND D D D D D D ND ND D D ND D D D 
28 ND D D D D D D D D ND ND D ND D D D 
29 ND ND ND D D D D D D ND ND D ND D D D 
30 ND ND ND D D D D D D ND ND D ND D D D 
31 ND ND D ND D D D ND ND ND ND D ND D D D 
32 ND ND D ND D D D ND ND ND ND D ND D D D 
33 ND D ND D D D D D ND ND ND D ND D D D 
34 ND ND ND D D D D ND D ND D ND ND D D D 
35 ND ND ND D D D D ND D ND D ND ND D D D 
36 ND ND D D D D D D ND ND D ND ND D D D 
37 ND D ND D D D D D D ND D D ND D D D 
38 ND D ND D D D D D D ND D D ND D D D 
39 ND D D D D D D ND ND ND D ND ND D D D 
40 ND D D D D D D D D ND D D ND D D D 
41 ND D ND D D D D D D ND D ND ND D D D 
42 ND D ND D D D D D D ND D ND ND D D D 
43 ND D D D D D ND ND D ND ND D ND D D D 
44 ND D D D D D D D D ND ND ND ND D D D 
45 ND ND ND D D D D ND D ND D D ND D D D 
46 ND D ND D D D D D ND ND ND D ND D D D 
47 ND ND ND D D D D D ND ND D ND ND D D D 
48 ND ND ND D D D D ND ND ND D D ND D D D 
49 ND ND D D D D D D D ND D D ND D D D 
50 ND ND D D D D D ND ND ND D D ND D ND D 
51 ND ND D D D ND D D D ND D D ND D D D 
52 ND D ND D D D D ND D ND D D ND D ND D 
53 ND ND ND D ND ND ND ND ND ND D ND ND D D ND 
54 ND ND ND D ND ND ND ND ND ND D ND ND D D ND 
55 ND D D D D D D ND D ND ND D ND D D D 
56 ND ND ND D D D D D ND ND D ND ND D ND D 
57 ND D D D D D D ND ND ND D ND ND D D D 
58 ND D D D D D D ND ND ND D ND ND D D D 
59 ND D ND D D D D ND D ND ND D ND D D D 
60 ND D ND D D D D ND D ND ND D ND D D D 
61 ND D D D ND D ND ND ND ND D ND ND D ND D 
62 ND D ND D D D D D D ND D D ND D D D 
63 ND ND ND D D D D ND ND ND ND D ND D D D 
64 ND ND ND D D D D ND ND ND ND D ND D D D 
65 ND ND D D D D D ND ND ND ND ND ND D D D 
66 ND D D D D D ND D D ND D ND ND D D D 
67 ND D D D D D D D D ND D ND ND D D D 
75 ND ND ND D D D D D ND ND ND D ND D D D 
                 

N = Negative 
EL = Extra Low level of S. Typhimurium (inoculation level 1,5 cfu/sample) 
L = Low level of S. Typhimurium (inoculation level 9,1 cfu/sample) 
H = High Level of S. Typhimurium (inoculation level 39 cfu/sample) 
D = Salmonella detected 
ND = Salmonella not detected 
=     = Deviating from expected result 
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Table 4 Results of the samples of the EURL-Salmonella combined PT PPS-Food 2024 per 
laboratory, using a second detection method. 
Samples No  B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 

Level N EL EL L L H L EL EL N EL EL N H L H 

Labcode                 

7 ND ND ND D ND D D ND ND ND ND D ND D D D 

10 ND ND D D D D D ND - - - - - - - - 

13 ND ND ND D D D D D D ND ND D ND D D D 

15 ND ND D D D D D D ND ND D D ND D D D 

16 ND D ND D D D D ND D ND ND ND ND D D D 

17 ND D ND D D D D D ND ND ND D ND D D D 

19 ND D ND D ND D ND ND ND ND ND D ND D D D 

23 ND ND ND D D D D D ND ND D D ND D D D 

24 ND D ND ND D D D D ND ND ND D ND D D D 

27 ND ND D D D D D D ND ND D D ND D D D 

28 ND D D D D D D D D ND ND D ND D D D 

31 ND ND D ND D D D ND ND ND ND D ND D D D 

32 ND ND D ND D D D ND ND ND ND D ND D D D 

41 ND D ND ND D D D D D ND D ND ND D D D 

42 ND D ND ND D D D D D ND D ND ND D D D 

48 ND ND ND D D D D ND ND ND D D ND D D D 

53 ND ND ND D ND ND ND ND ND ND D ND ND D D ND 

54 ND ND ND D ND ND ND ND ND ND D ND ND D D ND 

61 ND D D D ND D ND ND ND ND D ND ND D ND D 

75 ND ND ND ND D D ND ND ND ND ND D ND D D D 

N = Negative 
EL = Extra Low level of S. Typhimurium (inoculation level 1,5 cfu/sample) 
L = Low level of S. Typhimurium (inoculation level 9,1 cfu/sample) 
H = High Level of S. Typhimurium (inoculation level 39 cfu/sample) 
D = Salmonella detected 
ND = Salmonella not detected 
=     = Deviating from expected result 
=     = Deviating from result found with EN ISO 6579-1 
- = No data 
 
 
 

Performance analysis 
 
The performance of the NRLs-Salmonella were judged on the results found with 
EN ISO 6579-1:2017(/A1:2020) only. The criteria for good performance used in 
the current EURL-Salmonella PT for the detection of Salmonella in fabric swab 
samples are presented in Table 5.  
According to the evaluation criteria in Table 5, three laboratories scored an 
unsatisfactory performance. Laboratories 53 and 54 could not detect Salmonella 
in two of the three high level samples. Laboratory 61 could not detect Salmonella 
in three of the four low level samples. The EURL-Salmonella will contact these 
laboratories for explanation of their results. 
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Table 5 Criteria for good performance  

Contamination level % positive # positive samples/ 
total # samples 

STM high level ≥ 65 % ≥ 2/3 

STM low level  ≥ 50 % ≥ 2/4 

STM extra low level not used for PT 
performance 

Results used for determination 
performance characteristics EN ISO 

6579-1 
Negative (no Salmonella 

added) 0% 0/3 

 
Twenty laboratories have also analysed the samples with a second detection 
method. Most laboratories reported identical results with the second detection 
method compared to the results with the prescribed method. Only Laboratory 10, 
41, 42 and 75 did not detect Salmonella in a sample with their second method, 
while they did detect Salmonella using the EN ISO 6579-1 method. This 
concerned sample B4 with a low level of contamination and sample B8 and B9 
with an extra low level of contamination. 
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