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Virtual Proficiency Testing in Food Microbiology
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REQUASUD Food Microbiology PT

“Traditional” PT (1989) 

ISO 17043 (2021)

Total flora

B. cereus Campylobacter

L. monocytogenes

C. perfringens

ColiformsEnterobacteria

S. aureus

Lactic bacteria

Salmonella

E. coli O157:H7

…



A traditional quantitative PT result
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Ham sausage – Total Aerobic Flora



Eurachem 2017 - 9th International Workshop on PT

Traditional PT schemes
LAB TEST RESULT

Black boxPT 
SAMPLE

Parameter Method Result Units
E. coli ISO 16649 9500 CFU/g

S. aureus ISO 6888 140 CFU/g

Few information



Virtual PTs in 2019 and 2022 

•  16 laboratories

•  Purpose: To quantify the contribution of analytical and post- 
  analytical steps to the total error of analytical results.

Traditional PT schemes
LAB TEST RESULT

Black box

Colony-counting, Test reading,
 Calculation, Interpretation

Few information

Parameter Method Result Units
E. coli ISO 16649 9500 CFU/g

S. aureus ISO 6888 140 CFU/g
PT 

SAMPLE



Virtual PT 2019 – Pictures from real analyses 

1. Total aerobic flora  

2. Lactic acid bacteria 

3. Clostridium perfringens 

10-2     10-3   10-4 10-5 



Technical hurdles: • Quality of photographs
   • Enumerate on screen / no rotation

Lab reporting: • Colony counts
   • Interpretation of confirmation tests (+/-)
   • Calculation of final result
   • Sample conformity

PT-2019



Sources of variability (based on PT 2019 results):

1. Colony counting

2. Confirmation

Mean: 48
sRintra: 5,31 %
sRinter: 6,32 %

Number of positives (out of 5 tubes)

Number of colonies  (Total Flora, 10-4) 

PT-2019



N = ∑ C   *  Nb positives
1,1.V.d             5

3. Calculation

= (16+0 / 1,1.10-2) * 3/5 

=  870 CFU/g

C. perfringens - Final results (CFU/g)

No confirmation ratio 
and/or excluded 0

Mean:1220

Dilution Colonies
10-1 205    >150
10-2 16
10-3 0

Expected result
(ISO 7218 – General requirements for 

food microbiological analyses)
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PT-2019



Total flora E. coli S. aureus C. perfringens
10-1 >300 7 196 14
10-2 >300 2 13 1
10-3 >300 0 0 0
10-4 289 0 0 0

Calculs

Results

    Virtual PT 2022 

     To assess calculation practices  16 laboratories
      1-3 operators / lab

+ Confirmation: 
3/5 positives

PT-2022



Total flora E. coli S. aureus C. perfringens
10-1 >300 7 196 14
10-2 >300 2 13 1
10-3 >300 0 0 0
10-4 289 0 0 0

Calculs 289
1 . 10-4

7 + 2
1,1 . 1 . 10-1

13 + 0
1,1 . 1 . 10-2

14 + 1 .  3  
1,1 . 1 . 10-1 5

Results 2,9 . 106 8,2 . 101 1,2 . 103 8,2 . 101

PT-2022

Expected results
(ISO 7218 – General requirements for 

food microbiological analyses) dV
C

N
..1,1
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PT-2022

Encoding

Selection
of dishes

Calculation

Total Flora

Final results [Log CFU/g]

S. aureus

E. coli

C. perfringens



Intra-lab:     - Results quite coherent

- Sporadic errors

Inter-lab: - Different practices

- Counting, calcul, interpretation

Counting: 
9.7 %Calculation: 

2.4 %

Others: 
4.2 %

Total SRI = 16,2 %

Counting: 
11.4 %

Calculation: 
6.4 %

Others: 
10.0 %

Total SRE = 27,7 %

PT 2019 and 2022 – General observations



Conclusions

Virtual PT   Identify hidden sources of errors 

 Enumeration, confirmation, calculation and 

encoding errors contribute to analytical 

uncertainty in microbiology.

 Improvement areas



Perspectives

   To reduce MU in food microbiology : clear instructions and training

  Further virtual PT to highlight (many) other

      hidden sources of errors…

  Training (18/11/22) to harmonize calculation practices among labs

  Revision of ISO 7218 (2024)



Thank you !

Alain Dubois
Director of photography

Elena Pitchugina
REQUASUD Statistician

Florence Ferber
REQUASUD Coordinator

Viviane Planchon
REQUASUD President

Thibaut Cugnon
REQUASUD Min/Org quality
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