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•9:30 Registration

•10:00 Welcome and introduction

Speaker : Bertrand Lombard, AFSSA-LERQAP

•10:10 European regulation - Specific requirements for the use of alternative 
methods for microbiological criteria
Speaker : Ari Hörman, DVM PhD, MPH Legislative officer, END, SAMCO E2

•10:30 AFNOR VALIDATION : European status and Certification Scheme

Speaker : Valentine Digonnet, AFNOR VALIDATION Scheme Manager

•10:45 Methods performance assessment according to the EN ISO 16140 
standard and the AFNOR Validation technical rules : Qualitative methods & 
Discussion

Speaker : Virginie EWE, Institut Pasteur Lille, Food microbiology 
laboratotory Technical Manager

•11:10-11:30 : Coffee Break

•11:30  Methods performance assessment according to the EN ISO 16140 
standard and the AFNOR Validation technical rules : Quantitative methods & 
Discussion

Speaker : Danièle Sohier, ADRIA Développement, IDEA Unit Manager

•12:00 More information on Inter-laboratory studies

Speaker : Dr. Steinkamp, Deutsches Institut für Lebensmitteltechnik

•12h15-13/30h15 : Lunch Break offered

•13:30 Two kit manufacturers validation experiences& Discussion

* 3M Microbiology : Marie-Pierre COPIN; New products and Regulatory 
Manager

* bioMérieux Industry : Raffaella Giardino, Global Marketing Manager, 
Program Director QI

•14:20 Experience from a perspective of a Food Manufacturer

Speaker : John Marugg, Nestlé Research Center, Microbiological  Safety

•14:45-15:15 :Coffee Break

•15:15 Alternative validated methods in Belgium, an example of 
application of the European Regulation EC n°2073/2005

Speaker : Caroline De Backer, University of Liege, National Reference 
Laboratory for food microbiology

•15:40 Revision of EN ISO 16140 : current status and foreseen changes

Speaker : Paul in 't Veld, Chairman of ISO/TC 34/SC 9/WG3

•16:00 PCR Legionella : the interest of an AFNOR Validation with 2 
examples & Discussion

Speaker : Bertrand Coissac, Genesystems-Sales Manager and 
Frederic Martinez, Bio-Rad - Food Science Division / Group Product 
Manager

•16:30 Debate & Conclusion

•17:00 Closure of the Symposium
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Welcome to Afnor Validation Symposium !
***

Convenor

Bertrand LOMBARD 

Co-ordinator Scientific & Technical Advice, Community Reference 
Laboratories, International Relations ;

AFSSA-LERQAP (French Agency for Food Safety - Laboratory for Study &
Research on Food Quality & Food Processes)
23 avenue du Général de Gaulle - 94706 Maisons-Alfort, France
Tél: 00 33 1 49 77 26 96 - Fax: 00 33 1 49 77 26 95 - e-mail: b.lombard@afssa.fr
web: www.afssa.fr
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Regulation (EC) No 2073/2005 on 
microbiological criteria for foodstuffs
The use of rapid methods

Ari Hörman
European Commission 

DG SANCO

AFNOR Validation Symposium, June 2008, Brussels
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The aim of the Regulation 
To ensure a high level of human health 
protection

Reduction of human salmonellosis and 
listeriosis cases

To harmonise microbiological criteria in 
the EU

Uniform rules for food business operators 
and competent authorities within the EU as 
well as for third countries importing to the 
EU 
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Testing against criteria
Food business operators (Reg 
2073/2005)

For validation and verification of procedures 
based on HACCP and GHP
For batch acceptability testing

Competent authorities (Reg 882/2004 on 
official controls)

To verify that food is in comliance with the 
Community criteria 
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Regulation
Latest scientific advice
Broad consensus 
Flexible

Sampling procedures
Analytical methods
Sampling frequencies (risk-based)
Process hygiene criteria 
Trends 
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Components of a microbiological 
criterion (Codex)

!Micro-organism of concern
!Analytical method
!Sampling plan
!Microbiological limits
!The foodstuff
!The point of the food chain where the limit 

applies
!Actions to be taken when unsatisfactory 

results
AFNOR Validation Symposium, June 2008, Brussels



Analytical methods
Reference methods in the legislation

Preference to horizontal methods
Methods of international standardisation 
organisations

For in-house control 
Alternative methods can be used under 
certain conditions (Regulation 2073/2005)

For official controls
The use of EN/ISO methods recommended 
(Guidance document on official controls)

AFNOR Validation Symposium, June 2008, Brussels



The use of rapid methods

An advantage for food business 
operators

Results available more rapidly than by 
using traditional methods
Rapid corrective measures and actions 
possible
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Alternative methods
The use of alternative analytical 
methods is acceptable when the 
methods are: 

validated against the reference method in 
Annex I 
and if a proprietary method, certified by a 
third party in accordance with the protocol 
set out in EN/ISO standard 16140 or other 
internationally accepted protocols, is used.
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Alternative methods
If the food business operator 
wishes to use analytical methods 
other than those validated and 
certified as described in paragraph 
3 the methods shall be validated 
according to internationally 
accepted protocols and their use 
authorised by the competent 
authority
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Thank you

ari.horman@ec.europa.eu
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AFNOR Validation :
Certifying analytical performances

of commercial methods

Valentine Digonnet

AFNOR Validation Symposium, 19th of June  2008 Brussels
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AFNOR CERTIFICATIONAFNOR CERTIFICATION

An AFNOR owned commercial subsidiary offering 
a complete range of certification services with 
COFRAC accreditation (French signatory of EA 
and IAF Mutual Agreements)

Staff : 250 employees

Turnover : 60 million euros



AFNOR CERTIFICATION SERVICES

Conformity assessment
Attestation of

conformity to EC
regulations

Product Certification
Competence
certification

Services certification

Systems certification 
(ISO 9001, ISO 

14001,…)

AFNOR Validation Symposium, June 2008, Brussels
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Purpose of AFNOR Validation

!Conformity assessment by a third party body
that test results obtained with commercial kits

are comparable to results obtained using the 
corresponding reference methods

" individual approach (proprietary methods)
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Who needs AFNOR Validation?

Kit manufacturers

# to highlight the performance of their methods

Food industry, private and official labs

# for internal quality control or for services

Users of analytical results

# because they need safeguards
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What is an alternative method?

For a givengiven scopescope, it shall estimate the same same 
analyteanalyte than the one measured by the 
corresponding reference method,

and shall meet the following requirements:

rapidrapid analysis and/or response

easyeasy carrying and/or automation

analytical performancesperformances (accuracy, sensitivity..)
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What is included in the « alternative method »?

" The term "alternativealternative methodmethod" refers to the 
combination of product, equipment and
operating instructions

" It includes all elements necessary for
implementing the alternative method

(equipment, reagents, culture media, software for analysis
of results,…)
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What is a reference method?

" A reference methodreference method is automatically a 
standardised method (CEN, ISO).

If no CEN or ISO method : an official method (if 
existing), or in certain (rare) cases a well known 
and widely practised method will serve as a 
reference.
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List of main reference methods used for 
AFNOR Validation

EN ISO 6579 : Salmonella

EN ISO 11290-1 : Listeria (detection)

EN ISO 11290-2 : Listeria (enumeration)

EN ISO 6888-1 : S. aureus

ISO 21528-1 : Enterobacteriaceae

ISO 4831 & 4832 : Coliforms

ISO 16649-2 : E. coli

ISO 4833 : Total count
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Who acts in AFNOR Validation?

AFNOR CERTIFICATION
administrative management

responsible for implementation

Expert laboratories
independant & qualified 

achieve the validation studies
make presentations of the results

Validation Commission
advises on :

general operating rules, policies 
collective advertising

Auditors
independant & qualified 
perform the quality audits

Technical Board
advises on :

technical validation and renewal
specific technical rules.

20 members
5 meetings (x 2 days) / year
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AFNOR Validation
Certification procedure

Based upon 33 principlesprinciples:

1- A standardized validation protocol (EN ISO 
16140)

2- Quality control of the production (audits)

3- Implementation of certification rules (including 
regular control of the validated methods)
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AFNOR Validation
technical protocol

SinceSince July 2003July 2003 :

standard EN ISO 16140

specific requirements and interpretation set up 
by the Technical Board
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The preliminary study

based on EN ISO 16140 requirements

to characterizecharacterize the alternative method
(selectivity, practicability…)

to comparecompare the performances of the alternative
method against the performances of the reference 
method (relative accuracy, sensitivity, specificity, 
relative detection level,…)

Mandatory third party expert lab (no internal data)
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The inter-laboratory study

To define variabilityvariability ofof results obtainedresults obtained inin different different 
laboratories using the same sampleslaboratories using the same samples

According to EN ISO 16140:

• at least 10 collaborative laboratories giving non
outlier results (or 8 labs for quantitative methods)

• implementing both alternative and reference 
methods
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Quality requirements
for the manufacturer

Adoption of audit requirements based upon
EN ISO 13485 (medical devices)

Additional specific requirements concerning the
control ofcontrol of productsproducts
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AFNOR Validation :
Control of alternative methods

DurationDuration ofof certificatecertificate : 4 years

QualityQuality control on sitecontrol on site : according to the certification
already granted to the supplier

one audit every 2 years (if not certified)

one audit every 4 years (if certified ISO 9001 or 13485)

RenewalRenewal every 4 years : complete review of changes 
in the alternative method, reference method and
Validation protocol

#complementary assays if needed
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AFNOR Validation Certificate
ContentsContents :

AdministrativeAdministrative detailsdetails:

" Date of validation / end of
validity

" Certificate reference

" Address of manufacturer
and retailer

" Reference of the kit user’s 
manual / technical sheet

TechnicalTechnical detailsdetails:

" Principle of the method

" Scope of validation

" Restrictions for use

" Reference method used 

" Analytical performances 
(Resume of main results 
obtained)
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AFNOR Validation
Reference documents

OperatingOperating RulesRules (general part + appendices)
# to define the general policies

Technical protocolTechnical protocol for the validation studies
(based upon EN ISO 16140 + interpretation)
# to be used by the expert laboratories
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EU Regulation on microbiological Criteria,
DG SANCO

Article 5 (published in January 2006) :

use of alternative proprietary methods when 
certified by a third party in accordance with the 
protocol set in EN ISO 16140 standard (or similar)
and validated against the reference method set in
Annex I (mainly EN ISO methods)
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AFNOR Validation complies with EU Regulation

AFNOR VALIDATION scheme was developed in
order to comply with EU requirements defined in
regulation, granting certificates to alternative
methods which are:

Validated against EN/ISO reference methods
Certified by a third party (AFNOR CERTIFICATION)
Tested against EN ISO 16140 standardized 
protocol
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AFNOR Validation :
from 1989 to 2008

! 1989 : first kit certified AFNOR Validation

! 2008 : 73 validated methods from 15 companies
# 70% pathogen detection

#Methods based on several different principles such as :

Chromogenic media, Immunoassay, Real time PCR, …
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International and European suppliers
with AFNOR validated methods

3M Healthcare (USA)

AES Chemunex (F)

BIO-ART (BE)

BIOCONTROL Systems (USA)

BIOLINE (DK)

BioMérieux (F)

BIO-RAD (USA, F)

ChromAGAR (F)

CHR Hansen (F)

DUPONT QUALICON (USA)

EUROPROBE (Austria, F)

GENEPROBE (USA)

GENESYSTEMS (F)

OXOID Thermofisher (UK)

SOLABIA BIOKAR (F)

SY-LAB (Austria)

TECRA (Australia)
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Implementation of EN ISO 16140
in AFNOR VALIDATION

5 years work on implementation of EN ISO 16140

$Working groups and Technical Board meetings

" 63 method validations or renewals according to
EN ISO 16140 protocol

" Contribution to ISO/CEN for standard revision since 2005

based on real experience according to validation studies on 
qualitative and quantitative methods based on several principles
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Recent development of AFNOR Validation

% Creation of the logo and registration of the
collective European mark (2005)

% Current contribution to revision of technical 
protocol EN ISO 16140

% Extension of AFNOR Validation scope to water
microbiological analysis in 2007
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Development of AFNOR Validation
Objectives in the near future

To make a request for accreditation scope extension of AFNOR 
Certification for AFNOR Validation scheme

To work on mutual agreement with other Validation schemes:
% 1- Accepting test results when possible
% 2- Working on current obstacles:

- use of same reference methods (ISO – CEN standards),
- use of same validation protocol (standard EN ISO 16140)
- use of a significant part of naturally contaminated samples from 

various matrices in the comparative study
- 3rd party certification with a regular survey of the product quality

and the production site

To extend AFNOR Validation scope (GMO,…)
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Methods performance assessment 
according to
the EN ISO 16140 standard and 
the AFNOR Validation technical rules 

- Qualitative methods

AFNOR Validation Symposium, 19th of June  2008 Brussels
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Processus of validation

• Performance assesment =

• Study in 2 steps :
– Preliminary study
– Interlaboratory study

• Comparison with an EN ISO standard method: 
in relation with the european regulation

AFNOR Validation Symposium, June 2008, Brussels
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Preliminary study
• Aim: to verify if results obtained with the 

alternative method are equivalent to those 
obtained with the reference method
– Determination of Relative ACcuracy, Relative 

SPEcificity and Relative SEnsitivity (%)
– Determination of Relative Detection Level (LOD50)
– Inclusivity and exclusivity (pure culture strains)

• Practicability 
(AFNOR certification technical rules)

AFNOR Validation Symposium, June 2008, Brussels
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Relative AC, SPE & SE

• Analyses on different samples with:
– Alternative method
– Reference method

• Comparison of results obtained for the same 
samples
confirmation of positive tests

AFNOR Validation Symposium, June 2008, Brussels
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Relative AC, SPE & SE

• Number of samples:
– 5 categories: meat products, dairy products, …

choice of products depending on target 
microorganism

– 60 results per category (around 50% positive 
results and 50% negative results)

– At least 30 positive results in AFNOR 
Certification rules

AFNOR Validation Symposium, June 2008, Brussels
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Samples
Natural or Artificial contamination?Natural or Artificial contamination?

• Natural contamination if possible, to consider:
– Effect of background flora
– Physiologic status of the strains
– Minimal % of naturally contaminated samples in 

AFNOR Certification rules :
50% for Listeria monocytogenes
25% for Salmonella

AFNOR Validation Symposium, June 2008, Brussels



19/06/2008 Virginie Ewe - Institut Pasteur Lille 7

Examples of natural 
contamination rates

• Listeria studies:
! 55% in lot of studies to 80% in some studies
! Smoked salmons, raw meats, delicatessen, 

environmental samples
! Dairy products

• Salmonella studies:
! More difficult to find naturally contaminated 

samples : meat and egg products
! 26 – 25 %

AFNOR Validation Symposium, June 2008, Brussels
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Samples
Natural or Artificial contamination?Natural or Artificial contamination?

• Rules for artificial contamination:
– ISO 16140: « use stressed microorganisms and 

determine the stress and level of contamination »
– Respect of origin / samples
– Different types of stress
– ∆log (non selective – selective medium) > 0.5
– Level of contamination: < 30 cells/25g

AFNOR Validation Symposium, June 2008, Brussels
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Analysis protocol

homogenization

Same first step

incubation

Reference method Alternative method

AFNOR Validation Symposium, June 2008, Brussels
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Analysis protocol

homogenization

Same first step

incubation

Reference method Alternative method

BPW or Half Fraser

AFNOR Validation Symposium, June 2008, Brussels
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Analysis protocol

Product Homogenisation

Reference method Alternative method

Different first step

AFNOR Validation Symposium, June 2008, Brussels
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Calculation and interpretation

PDPA(A+)

NAND(A-)

(R-)(R+)Results

PA = positive accordance (R+ / A+)
NA = negative accordance (R- / A-)
PD = positive deviation (R- / A+) = additional positive
ND = negative deviation (R+ / A-) = false negative

AFNOR Validation Symposium, June 2008, Brussels



19/06/2008 Virginie Ewe - Institut Pasteur Lille 13

(R+) (R-)

(A+) A+ / R+
PA = 155

A+ / R-
PD = 2

(A-) A- / R+
ND = 1

A- / R-
NA = 169

Same first step between 
alternative and 
reference protocols

Examples

AFNOR Validation Symposium, June 2008, Brussels
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(R+) (R-)

(A+) A+ / R+
PA = 155

A+ / R-
PD = 16

(A-) A- / R+
ND = 7

A- / R-
NA = 186

Different first step
between alternative and 
reference protocols

Examples

AFNOR Validation Symposium, June 2008, Brussels
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Relative Accuracy (AC)

• Degree of correspondence between the 
response obtained by the reference method 
and the response obtained by the alternative 
method on identical samples
AC = (NA + PA) / N

AFNOR Validation Symposium, June 2008, Brussels
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Relative Specificity (SP)
• Ability of the method not to detect the target 

organism if the reference method doesn’t detect it

SP = NA / (NA + PD)

• i.e. additionnal positive (PD) are considered as 
false positive, although they were confirmed as true 
positive

# the target organism is not present

AFNOR Validation Symposium, June 2008, Brussels
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Relative Sensitivity (SE)

• Ability of the method to detect the target organism 
when the reference method detects it

SE = PA / (PA + ND)

AFNOR Validation Symposium, June 2008, Brussels
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Sensitivity

SE = POS x 100% in AFNOR Certification rules
N+

with N+  =  PA + ND + PD

et POS = confirmed positive results of the 
considered method

AFNOR Validation Symposium, June 2008, Brussels
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99.4 %

98.8 %

99.1%

95.7%Relative sensitivity : SE%

92.1%Relative specificity : SP%

93.7%Relative accuracy : AC%

Examples

3 discordances:
1 ND and 2 PD

23 discordances:
7 ND and 16 PD

AFNOR Validation Symposium, June 2008, Brussels
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99.4 % 95.7 %Relative sensitivity : SE%

98.7 %99.4 %

(PA + ND) / (PA + PD + ND)(PA + PD) / (PA + PD + ND)

91.0 %96.1 %

Reference method (SE%)Alternative method (SE%)

Examples

SE = PA / (PA + ND)

AFNOR Validation Symposium, June 2008, Brussels
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Calculation and interpretation

• No criteria of acceptance in the standard

• Analysis of discordances

• “Statistical” test to determine if the methods 
are equivalent or not

AFNOR Validation Symposium, June 2008, Brussels
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Ccld min

~16 – 7 = 91023

d = |PD – ND|discordances 

Examples

Less than 6 discordances: 
no statistical test

AFNOR Validation Symposium, June 2008, Brussels
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Relative detection level

= the smallest number of culturable
organisms that can be detected in the 
sample in 50% of occasions

AFNOR Validation Symposium, June 2008, Brussels
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Measurement protocol

• 5 products (one per category)
• 5 target microorganisms
• 3 to 5 levels of contamination
• 6 replicates per level

AFNOR Validation Symposium, June 2008, Brussels
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Interpretation

• The relative detection level lies between the 
two contamination levels:
– less than 50 % positive results
– more than 50 % positive results

AFNOR Validation Symposium, June 2008, Brussels
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Interpretation

• "Hitchins A. Proposed Use of a 50 % Limit of 
Detection Value in Defining Uncertainty 
Limits in the Validation of Presence-Absence 
Microbial Detection Methods, Draft 10th 
December, 2003".

• LOD 50

AFNOR Validation Symposium, June 2008, Brussels
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Example

Matrix Strain Reference 
method

(CFU / 25 g)

Alternative 
method

(CFU / 25 g)

Raw milk L.mono 1/2b 0,4 [0,3 – 0,6] 0,4 [0,3 – 0,6]

Pâté L.mono 1/2c 0,4 [0,3 – 0,7] 0,4 [0,3 – 0,7]

Red cabbage L.mono 4b 0,6 [0,4 – 1,1] 0,6 [0,4 – 1,1]

Smoked salmon L.mono 1/2a 0,4 [0,3 – 0,6] 0,4 [0,3 – 0,6]

Process water L.mono 1/2c 0,8 [0,4 – 1,8] 0,8 [0,4 – 1,8]

AFNOR Validation Symposium, June 2008, Brussels
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Inclusivity

• detection of the target microorganism from a 
wide range of strains

• 50 strains

• Application of the complete protocol of the 
alternative method

AFNOR Validation Symposium, June 2008, Brussels
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Exclusivity

= the lack of interference from a relevant 
range of non-target microorganisms

• 30 strains

• Use of non selective broths

AFNOR Validation Symposium, June 2008, Brussels
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Practicability

• 13 criteria defined in AFNOR Certification 
rules like :
– Qualification of technical staff
– Environment of analyses
– Materials
– Real time handling 
– Time to result

AFNOR Validation Symposium, June 2008, Brussels
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Interlaboratory study

• Aim:
to determine the variability of the results 
obtained in different laboratories using 
identical samples

AFNOR Validation Symposium, June 2008, Brussels
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Interlaboratory study 
organisation

• At least valid data from 10 laboratories
• 3 levels of contamination
• 8 replicates per level

AFNOR Validation Symposium, June 2008, Brussels
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Analyses

• Analyses with both methods, alternative and 
reference

48 results: 24 with each method

AFNOR Validation Symposium, June 2008, Brussels
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Interpretation

• Comparison of alternate method and 
reference method results against expected 
results

– FP : false positive of L0 level 
– TP : true positive of L1 et L2 levels 

AFNOR Validation Symposium, June 2008, Brussels
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Interpretation

TPTPFPTotal

/8/8/8etc

/8/8/8Lab 2

/8/8/8Lab 1

L2L1L0
Contamination level

Lab

Pour each method : number of 
positive results

AFNOR Validation Symposium, June 2008, Brussels
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Interpretation

• L0 Level
SP = (1 – FP )  X 100%

N-

FP = number of false positive

N- = total number of samples for L0 level

AFNOR Validation Symposium, June 2008, Brussels
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Interpretation

• L1 et L2 Levels 

SE = TP X 100%
N+

TP = number of true positive

N- = total number of samples for each level

AFNOR Validation Symposium, June 2008, Brussels
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Interpretation

Accuracy : AC = PA + NA x 100%
N

AFNOR Validation Symposium, June 2008, Brussels
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Accordance, concordance, 
odds ratio

• Notions of repeatability, reproducibility and 
odds ratio (informative annex)

AFNOR Validation Symposium, June 2008, Brussels
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Conclusion

• Preliminary study: informations of method 
performances

• Interlaboratory study: 
practicability
lot of work for the participant laboratories

AFNOR Validation Symposium, June 2008, Brussels
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Certificate

• Edition of a certificate

• Summary report

• www.afnor-validation.com

AFNOR Validation Symposium, June 2008, Brussels
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Methods performance assessment 
according to

the EN ISO 16140 standard 
and the AFNOR

Validation technical rules

QUANTITATIVE METHODS

AFNOR Validation Symposium, 19th of June  2008 Brussels
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ADRIA 
Developpement

! Agro-Food Application and Technologies Centre
– focuses on expert courses and training programs

management 
– coordinates innovation programs in close collaboration

with food and diagnosis industrial partners

" predictive tools conception for food process and food 
products shelf-life control and monitoring
# www.symprevius.org

" nano-scales devices development for food microbial 
ecosystems analysis based on OMIC knowledge

" expert lab which provides daily validation of
microbiological alternative methods according to
the ISO 16140 standard

AFNOR Validation Symposium, June 2008, Brussels
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Alternative method ?

! The European regulation (Regulation (EC) No 852) 
specified

– Alternative methods are validated against the reference 
method; the results are certified by a third party in
accordance with the protocol set out in EN/ISO standard 
16140

AFNOR Validation Symposium, June 2008, Brussels
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EN ISO 16140 
standard

! Microbiology of food and animal feeding 
stuffs — Protocol for the validation of 
alternative method
– Qualitative methods
– Quantitative methods

AFNOR Validation Symposium, June 2008, Brussels
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EN ISO 16140 
standard

! Microbiology of food and animal feeding 
stuffs — Protocol for the validation of 
alternative method 
– Qualitative methods
– Quantitative methods

$ Microbial Indicators of food quality & safety

AFNOR Validation Symposium, June 2008, Brussels
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EN ISO 16140 
standard

! Microbiology of food and animal feeding 
stuffs — Protocol for the validation of 
alternative method 
– Qualitative methods
– Quantitative methods

And according to the AFNOR validation technical rules

$ Microbial Indicators of food quality & safety
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ISO 16140 
standard

! Microbiology of food and animal feeding 
stuffs — Protocol for the validation of 
alternative method 
– Qualitative methods
– Quantitative methods

Or the need of a revised standard…

$ Microbial Indicators of food quality & safety
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"Methods comparison study

–– SpecificitySpecificity && selectivityselectivity

–– Linearity Linearity 

–– Relative Relative accuracyaccuracy
– Methods precision

– Detection & quantification limits

" Inter-laboratory study

–– BiasBias

–– RepeatabilityRepeatability & & Reproducibility limitsReproducibility limits
– Dispersion between laboratories

Validation study 
process

!
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! Food categories : 5 categories to test (minimum) 

– Dairy products

– Meat products

– Fish & seafood products

– Fuits and vegetables based products

– Egg based products

– Animal feeds

– Environmental samples

Methods comparison 
study

AFNOR Validation Symposium, June 2008, Brussels



08.19.06

Specificity /
Selectivity

! Pure cultures

– 30 target strains

– 20 non-target strains

– Enumeration by the reference and the alternative methods

Interpretation : the alternative method is conformed
to the manufacturer’s specifications and to the specific 

requirements for its reliable use.
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Linearity

! 5 contamination levels, 4 log range

! 1 matrix / category, x 5 categories

! Lack-of-fit test
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Matrix 1 Sample Regression P% Correlation 
coefficient 

Regression equation 

Matrix 1 GMFR 100 0,999 log alt =0,975 logRéf. + 0,101 

 Ratio : global repeatability standard deviations
GMFR : Orthogonal regression
OLS : Ordinary least squares linear regression
F-table (Snedecor)
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Linearity

! 5 contamination levels, 4 log range

! 1 matrix / category, x 5 categories

! Lack-of-fit test

Sample Regression P% Correlation 
coefficient 

Regression equation 

Matrix 1 GMFR 100 0,999 log alt =0,975 logRéf. + 0,101 
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Matrix 1

Correlation coefficient = 0,999, P > 5% 
The linearity is accepted
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Sample Regression P% Correlation 
coefficient 

Regression equation 

Matrix 1 GMFR 100 0,999 log alt =0,975 logRéf. + 0,101 

Matrix 2 GMFR 2 0,999 log alt =0,975 log Réf. + 0,093 
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Linearity

! 5 contamination levels, 4 log range

! 1 matrix / category, x 5 categories

! Lack-of-fit test

Correlation coefficient = 0,999, but P < 5%
…Linearity test robustness?

Matrix 2
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Relative accuracy

Method 1
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P% All 
products n Regression intercept slope Intercept 

= 0 
Slope  
= 1 

Method 1 73 GMFR 0,035 0,991 37 27 

 

! Minimum 10 samples/category, x 5 categories

! Priority to naturally contaminated samples

! Slope = 1, Intercept = 0 (linear model)

Discrete cluster
Intercept = 0 with P > 5%
Slope = 1 with P > 5% 
No systematic bias, « ideal accuracy »
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Relative accuracy

P% All 
products n Regression intercept slope Intercept

= 0 
Slope  
= 1 

Method 1 73 GMFR 0,035 0,991 37 27 
Method 2 73 GMFR -0,135 1,013 1 39 

 

Method 2
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! Minimum 10 samples, x 5 categories

! Priority to naturally contaminated samples

! Slope = 1, Intercept = 0 

Discrete cluster, no outlier
Slope = 1 with P > 5% 
Intercept ≈ 0 with P < 5%
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Relative accuracy

! Minimum 10 samples, x 5 categories

! Priority to naturally contaminated samples

! Slope = 1, Intercept = 0
P% All 

products n Regression intercept slope Intercept
= 0 

Slope  
= 1 

Method 1 73 GMFR + 0,035 0,991 37 27 
Method 2 69 GMFR - 0,135 1,013 1 39 
Method 3 61 GMFR - 0,895 1,044 10 48 

 

Method 3
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Intercept = 0 with P > 5% ?
Slope = 1 with P > 5%
Systematic bias ? 
Tests robustness ?
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Methods comparison 
study

! Current EN ISO 16140 standard
– Selectivity & specificity
– Linearity & relative accuracy

" The alternative method gives results 
comparable to the reference method

"…reliability of the tests?

! Reports & certificates : Deep informations
…& explanations…!
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"Methods comparison study

–– SpecificitySpecificity && selectivityselectivity

–– Linearity Linearity 

–– Relative Relative accuracyaccuracy
– Methods precision

– Detection & quantification limits

" Inter-laboratory study

–– BiasBias

–– RepeatabilityRepeatability & & Reproducibility limitsReproducibility limits
– Dispersion between laboratories

Validation study 
process

#

!
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! Usually pasteurized milk samples with background microflora 

! 3 different levels of contamination, + non inoculated 
samples, i.e. 1< to 3 Log CFU/ml

! 2 replicates / contamination level

! samples analysed by the reference and the alternative 
methods 

! 8 laboratories (minimum)

Inter-laboratory 
study

AFNOR Validation Symposium, June 2008, Brussels



08.19.06

Robust estimators
Student t table

Contamination 
level 

Log CFU/ml 
Number of labs Bias D 

Log CFU/ml Conclusion 

1 n = 12 - 0,05 non significant 

2 n = 12 + 0,08 significant M
et

ho
d 

2 

3 n = 12 + 0,16 significant 

Bias

Contamination 
level  

Log CFU/ml 
Number of labs Bias D 

Log CFU/ml Conclusion 

1 n = 12 - 0,19 non significant 

2 n = 12 - 0,02 non significant M
et

ho
d 

1 

3 n = 12 + 0,01 non significant 

A “non significant” bias for each analyte level is expected.
Bias = 0,16 Log CFU/g…significant?
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Reproducibility limits Contamination 
level 

Log CFU/ml 
Number of labs Reference 

method 
Alternative 

method 
P % 

1 n = 10 0,522 0,277 4 

2 n = 10 0,427 0,227 4 

3 n = 10 0,247 0,187 21 

 

Repeatability & 
reproducibility limits

Repeatability limits Contamination 
level 

Log CFU/ml 
Number of labs Reference 

method 
Alternative 

method 
P % 

1 n = 10 0,542 0,601 63 

2 n = 10 0,141 0,094 11 

3 n = 10 0,106 0,249 1 

 

Ideal “comparison”, P > 5%
According to the current EN ISO 16140 standard : “at present no
criteria are available for the rejection of an alternative method ”

F-table
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Inter-laboratory 
study

! Current EN ISO 16140 standard
– Bias
– Repeatability & reproducibility limits

" The alternative method gives results 
comparable to the reference method

"…reliability of the tests

! Reports & certificates : Deep informations
…& explanations…!

AFNOR Validation Symposium, June 2008, Brussels



08.19.06

Conclusions

" Alternative methods validated according to the EN 
ISO 16140 standard (experimental design)

– Give comparable results to the reference methods

– Are quicker and/or easier than the reference methods

– Offer a rapid & easy assessment of the microbiological 
quality of raw materials & finished products

– Are internationally recognised.
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Conclusions

"…reliable tests… ?

“friendly tools” needed for users, 

i.e. food microbiology laboratories !

The revision is now in progess
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08.19.06                                                   daniele.sohier@adria.tm.fr

Thanks for your attention!
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Deutsches Institut für Lebensmitteltechnik e. V.

AFNOR VALIDATION
European certification for microbiological test kits

19th June 2008, Brussels

More Information on Inter-laboratory-studies

German Institute of Food Technology (DIL)

Dr.-Ing. Helmut Steinkamp
Business Unit Manager

Food Safety Division

Quakenbrück, Germany
h.steinkamp@dil-ev.de
+49 (0)5431 / 183 - 135
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Deutsches Institut für Lebensmitteltechnik e. V.

Competences of DIL

Applied Research 
(product and process 
development)

Food Analysis
(chemical, microbiological, 
physical)

Quality & Safety Management

Technology Transfer

Apparatus / Prototype Design 
and Construction, 

3

DIL works in partnership with small and medium sized food companies
and supports technology transfer from science to business.
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Deutsches Institut für Lebensmitteltechnik e. V.

Concept of DIL

Stuff at DIL:

- 30 scientists

- 60 technician
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Deutsches Institut für Lebensmitteltechnik e. V.

TTZ

DIL

A&F
NIZO FHL

IGV

IVV

KIN

BfEL

ATB

LUFA
MLUA

TUM
UH

UK

FHT
FHW

UB
FHF

FHK

TUD

FHH

FHB
FHN

TUB
TFH

TNO

BfR

UM

TUHH
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Deutsches Institut für Lebensmitteltechnik e. V.

DIL in Food Innovation Process

Basic 
research

Applied 
research

Development 
of products/ 
processes

Distribution
Way to 
market

Food industry

Companies

Service of DIL

Universities / 
Research Institutions Customer
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Deutsches Institut für Lebensmitteltechnik e. V.

Food Safety Division

Analytics

Microbiological and 
chemical analytics 

Service for food and 
feed industry

Marketebility 
certificate

Implementation of 
monitoring systems

Quality Management

Implementation of 
Quality management
systems (HACCP, BRC, 
IFS)

Cleaning control

Cross contamination  
control

Training of internal 
auditors and staff

Research/Consulting

Detection of R&D 
support in industry

Food Supply Chain 
Management 

Cross contamination of 
allergens

Materials in contact with
food
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