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EURL-Salmonella PT food-feed 2019 

 

● Problems PT feed 2018 

– Not possible to evaluate performance of NRLs 

 

● Combined food-feed PT  

 

● Ideas: corn flour, flaxseed, wheat, oats 

● For human consumption and chicken feed 
 

 



Ideas: corn flour, flaxseed, wheat, oats 

 

● Practical in the laboratory? 

 

● Natural background flora? 

 

● Winner: broken flaxseed 

 

– Easy to handle in the laboratory 

– High concentration Enterobacteriaceae and 
aerobic count 



Salmonella and seeds 

https://www.foodsafetynews.com/2016/02/canada-finds-salmonella-in-chia-and-flax-seed-powder-
samples/ 

 



Flaxseed 

By Rasbak - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=7542276 

By Bogdan Giuşcă – Own work, FAL, 
https://commons.wikimedia.org/w/index.php?curid=7042609 

Flax fibers (linen) 
Flaxseed oil 
Flaxseed 



Flaxseed 



Pre-test 

● Salmonella free flaxseed 

– 35.5 kg batch – 10 samples tested  

 

● 3 different concentrations of S. Typhimurium 

– 6 cfu / sample 

– 10 cfu / sample 

– 24 cfu / sample 

● Storage temperatures: 5°C and 10°C 

● Testing at t = 0, 7, 14 and 21 days 

● 6 samples per conc. STm, storage T and testing day 

 

● Test of natural background flora 

– Enterobacteriaceae & aerobic count 

 



Pre-test – Natural background flora 
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Pre-test - Salmonella 
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Proficiency Test design 

● Samples: 25 g flaxseed 

● Salmonella Typhimurium ATCC 14028 

  

● 18 samples (B1 – B18): 

– 6 negative samples (no Salmonella added) 

– 6 samples with a low level of Salmonella Typhimurium 

› 5 – 10 cfu / 25 g flaxseed 

– 6 samples with a high level of Salmonella Typhimurium 

› 10 x concentration low level: 50 – 100 cfu / 25 g flaxseed 

 

● 2 control samples  

– Sample C1: only BPW  

– Sample C2: own positive control (with or without matrix) 

 



Preperation of flaxseed samples 



Preperation of flaxseed samples 

 



Preperation of the parcel 

 



Participants 
 

 

● 42 laboratories participated 

– 28 food & animal feed labs 

– 8 food labs  

– 6 animal feed labs 

 

● 37 NRLs from 28 EU-Member States (MS)  

● 5 NRLs from EU candidate MS and members of the 
European Free Trade Association (EFTA) 

● 1 NRL from potential candidate MS problems receiving 
parcel 



Temperature during transport and storage 

 

 

● 41 parcels arrived within 1 to 2 days at the NRLs 

– Transport below 5 °C 

– Storage  

› 38 NRLs at below 7.5 °C 

› 3 NRLs temperature measured of 9.5 °C - 11.5 °C 

 

● 1 parcel arrived after 7 days at NRL 

 





Method(s)  

● Prescribed method 

– EN ISO 6887-4:2017 

› Protocol for the preparation of samples 

 

– EN ISO 6579-1:2017 

› BPW 

› Selective enrichment: MKTTn & RVS and/or MSRV 

› Selective isolation media: XLD and second choice 

› Confirmation 

 

● Second detection method  

– Not used to asses performance 



Inoculum 

 

 

 

 

 

 

 

 

 

 

     

    a. After storage at 5 °C for 2 weeks 

Date of testing 
Low level STm in 
 cfu per sample 

High level STm in 
cfu per sample 

12 March 2019 
Inoculation of flaxseed 

10 105 

25 March 2019a 
MPN of flaxseed, 

inoculated with STm  
(95% confidence limit) 

13 
 

(4.5-37.5) 

160 
  

(52.5-500) 



Natural background flora flaxseed 

Date of testing 
Enterobacteriaceae  

(cfu/g) 
Aerobic bacteria 

(cfu/g) 

21 November 2018 4.6*106 7.0*106 

25 March 2019a 4.0*105 1.6*106 

a. After storage at room temperature for 4 months and at 5 °C for 2 weeks 
 

 
 
Enterobacteriaceae: EN ISO 21528-2:2017 
Aerobic bacteria: EN ISO 4833-1:2013 
  



Criteria for good performance 

Contaminated 
samples 

Percentage positive 
# pos samples/ 
total # samples 

Negative samples* 20% max 1/6 max 

Low level 
contamination 

50% 3/6 

High level 
contamination 

80% 5/6 

Control samples Percentage positive 
# pos samples/ 
total # samples 

BPW 0% 0/1 

Own positive 
control 

100% 1/1 

*100% Salmonella free matrix cannot be guaranteed, 1 positive out of 6 negative samples is still considered as acceptable (20%) 



Results 

 

 Criteria for good peformance 



Results 

 

 Criteria for good peformance 



Specificity, sensitivity & accuracy 

Flaxseed 
Percentage 

positive 
Total laboratories 

n = 42 

Negative samples 
n = 6 

No. of samples 252 

No. of negative samples 251 

Specificity in % 99.6% 

Low level 
contamination 

n = 6 

No. of samples 252 

No. of positive samples 251 

Sensitivity in % 99.6% 

High level 
contamination 

n = 6 

No. of samples 252 

No. of positive samples 252 

Sensitivity in % 100% 

All flaxseed samples 
artificially 

contaminated with 
Salmonella 

No. of samples 504 

No. of positive samples 503 

Sensitivity in % 99.8% 

All flaxseed samples 

No. of samples 756 

No. of positive samples 754 

Accuracy in % 99.7% 

 
Laboratory 42 detected Salmonella in a negative sample, 
but made an error in reporting the results 
 



Specificity, sensitivity & accuracy 

Control samples 
Percentage 

positive 
Total laboratories 

n = 42 

BPW 

No. of samples 42 

No. of negative samples 41 

Correct score in % 97.6% 

Own positive control 

No. of samples 42 

No. of negative samples 41 

Correct score in % 97.6% 

All control samples 
n=2 

No. of samples 84 

No. of negative samples 82 

Accuracy in % 97.6% 

Laboratory 13 incorrectly reported the control samples  
Moderate performance 



All other laboratories  
fullfilled the criteria of  
good performance 



Second detection method  

● Used (routinely) in laboratories to analyse samples   

 

● 7 NRLs-Salmonella used qPCR 

● 5 NRLs-Salmonella used PCR 

● 1 NRL-Salmonella used mini vidas 

 

● All validated methods  

 

● Similar results to the prescribed method EN ISO 
6579-1:2017 

 



Technical deviations  

MKTTn RVS MSRV 

Laboratory 
code 

hours 
incubation 

BPW 

concentration 
novobiocin  

(mg /L) 
pH 

Temperature 
(°C) 

pH 
Temperature  

(°C) 

concentration 
novobiocin  

(mg/L) 
pH 

Temperature 
(°C) 

EN ISO 
6579-1 

18 ± 2 
hours 

40 mg /L 7 - 8.2 37.0 °C ± 1 °C 5.2 ± 0.2 41.5 °C ± 1 °C 10 mg / L 5.1 - 5.4 41.5 °C ± 1 °C 

1 18           10 5.2 41.5 

2 18 ? 6.9 37 5.3 42       

5 22 39 7.05 37 5.30 41.4       

6 18 40 8.00 37 5.25 41.5 50 5.25 41.5 

9 18       5.25 42 10 5.5 42 

12 18 40 8.0 37     20 5.4 37 

13 18 40 8.1 36.93 8.3 36.93 ?  8.1 36.93 

15 24 40 not measured 37 not measured 41.5       

17 20 40 6.6 37 5.2 41.5       

20 19 40 8.0 37     10 5.5 41.5 

23 15 40 8.0 +/- 0.2 37.0 5.2 +/- 0.2 41.0 10 5.2 +/- 0.2 41.0 

24 20           20 5.3 41.5 

29 18 5 8.04 37 5.23 41.5 10 5.61 41.5 

34 19 0 7.80 41.2 5.25 41.2       

36 18 10 8 37     10 5.2 42 

37 18 40 8.06 37     10 5.48 41.5 

38 18 40 5.2 37 8.1 41.5       

40 20 40 7.99 37 5.30 41.5 10 5.60 41.5 

42 18 40 7.9 37     10 5.6 41.5 



Results – Postive control 

● Concentration positive control: 2 – 108 cfu / sample 

– 2 - 120 cfu / sample (29x) 

– 121 – 9.99*102 cfu / sample (5x) 

– 103 - 108 cfu / sample (6x) 

– Not known (2x) 

 

● Serovars used: 

– S. Enteritidis (15), S. Typhimurium (10), S. Nottingham 
(7), and 10 participants used other Salmonella serovars  

 

● 5 laboratories added matrix to own positive control 

– (chia seeds, fishmeal, food, meat, minced meat) 

 

 

 

 

 



 

THANK YOU! 

 

Questions? 


