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Foreword

ISO (the I

nternational Organization for Standardization) is a worldwide federation of national standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee

has been

established has the right to be represented on that committee. International organizations,

governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not réceived ndgtice of (a)
which may be required to implement this document. However, implementérs are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at

Any trad{
constitutd

For an ex
related t
Organizat

prg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e
b conformity assessment, as well as information about ISO’s adherence to the Wo
ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docfiment was prepared by Technical Committee<1SO/TC 34, Food products, Subcommiftee SC 9,

Microbiol
CEN/TC 4
between

Alistofa

gy, in collaboration with the European Committee for Standardization (CEN) Technical Committee
63, Microbiology of the food chain, in accordance with the Agreement on technical copperation
SO and CEN (Vienna Agreement).

| parts in the ISO 16140 series can befound on the ISO website.

Any feedbback or questions on this document should be directed to the user’s national standards body. A

complete

listing of these bodies can be\found at www.iso.org/members.html.
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Introduction

0.1 The ISO 16140 series

The ISO 16140 series has been expanded in response to the need for various ways to validate or verify test
methods. It is the successor to ISO 16140:2003. The I1SO 16140 series consists of several parts with the
general title, Microbiology of the food chain — Method validation:

— Part 1: Vocabulary;

— Part 2: Protocol for the validation of alternative (proprietary) methods against a reference method,

— Part p—Protocot-fortheverificatiomof referencemethodsumd-vatidated utternative-methods—in a single

laborfitory;
— Part4: Protocol for method validation in a single laboratory;
— Part §: Protocol for factorial interlaboratory validation for non-proprietary methods;

— Part §: Protocol for the validation of alternative (proprietary) methods for micrebiological confirmation and
typing procedures;

— Part J: Protocol for the validation of identification methods of microorganisms.

ISO 17468 is a closely linked International Standard, which establishés technical rules for the deyelopment
and validftion of standardized methods.

In general, two stages are needed before a method can be used.inra laboratory.

— The flrststage is the validation of the method. Validationis conducted using a study in a single laboratory
followed by an interlaboratory study (see ISO 16140-2, ISO 16140-5, ISO 16140-6 and as degcribed in
this document). In the case when a method is.validated within one laboratory (see ISO 16140-4), no
interfaboratory study is conducted.

— The qecond stage is method verificationyfwhere a laboratory demonstrates that it can satjsfactorily
perform a validated method. This is deseribed in ISO 16140-3. Verification is only applicable t¢ methods
that Qave been validated using an interlaboratory study.

In general, two types of methods aredistinguished: reference methods and alternative methods.

A reference method is defined. in”ISO 16140-1:2016, 2.59, as an “internationally recognized and widely
accepted method”. The note to‘entry clarifies that “these are ISO standards and standards jointly published
by ISO anfl CEN or other regjonal/national standards of equivalent standing”.

In the ISP 16140 series, reference methods include standardized reference (ISO and CEN) mgthods as
defined in} ISO 17468:2023, 3.7, as a “reference method described in a standard”.

An alternptivegniethod (method submitted for validation) is defined in ISO 16140-1:2016, 2.4, as § “method
of analysis that detects or quantifies, for a given category of products, the same analyte as is d¢tected or
quantified using the corresponding reference method”. The note to entry clarifies that: “The method can be
proprietary. The term ‘alternative’ is used to refer to the entire ‘test procedure and reaction system’. This
term includes all ingredients, whether material or otherwise, required for implementing the method”.

ISO 16140-4 addresses validation within a single laboratory. The results are therefore only valid for the
laboratory that conducted the study. In this case, verification (as described in [SO 16140-3) is not applicable.
[SO 16140-5 describes protocols for non-proprietary methods where a more rapid validation is required or
when the method to be validated is highly specialized and the number of participating laboratories required
by ISO 16140-2 cannot be reached. ISO 16140-4 and ISO 16140-5 can be used for validation against a
reference method. ISO 16140-4 (regarding qualitative and quantitative methods) and ISO 16140-5 (regarding
quantitative methods only) can also be used for validation without a reference method.

© IS0 2024 - All rights reserved
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The flow chart in Figure 1 gives an overview of the links between the different parts mentioned above. It
also guides the user in selecting the right part of the ISO 16140 series, taking into account the purpose of the
study and the remarks given above.

START: Is the method validated Are s.pecific (e.g. legal) To validate alternative Choose
(performance characteristics are given)? f;}gull;izlglnztg0%";’:];%“;23140_27 (proprietary) methods 1SO 16140-2
AN

To validate non- Choose
proprietary methods 1SO 16140-5
To do a single- Choose
laboratory validation 1SO 16140-4

© ®

Is the mdthod validated in accordance with 1SO 16140-4? Choose
1SO 16140-2

To validate reference Choose
mathade 1SO 17468
J

Apply method only in that particular
laboratory (incl. scope extension)

Is the (fopd) category to be
tested|in the scope of >—>[ For extension of the scope of a reference method
validatign of the method?

Chodse
1SO 17468

y

p For extension of the scope of an alternative (proprietary) method validated Chodse
in accordance with ISO 16140-2 1SO 16140-2
For extension of the scope of a non-proprietary method validated in accordance Chodse
with ISO 16140-5 1SO 16}40-5

For use of the (food) type in a single lahgratory, in the case of:
a) an alternative (proprietary) method validated in accordance with ISO 16140-2; or
L b) a non-proprietary method yalidated in accordance with ISO 16140-5; or
c) a reference method with pérformance characteristics; or
d) a reference method without performance characteristics.

Chod
1SO 16

se
40-4

Y

Choose
ISP 16140-3
(verification)

0 hie

Figure 1 — Flow chart fer.application of ISO 16140-2 to ISO 16140-5

»n o«

NOTE1 [In this document, the wordsi“category”, “type” and/or “item” are sometimes combined with ['(food)” to
improve r¢adability. However, the werd *(food)” is interchangeable with “(feed)” and other areas of the fogd chain as
mentioned in Clause 1.

[SO 1614(-6 and this document (ISO 16140-7) are somewhat different from the other parts in the [SO 16140
series in fhat they relatetovery specific situations.

ISO 16140-6 is restrigted to the confirmation procedure of a method to be validated [e.g. the bipchemical
confirmation of Enterobacteriaceae (see 1SO 21528-2)]. The confirmation procedure advances a $uspected
(presumpgtive).result to a confirmed positive result. The validation of alternative typing techniques
(e.g. serotyping of Salmonella) is also covered by ISO 16140-6. The validation study in ISO 161406 clearly
specifies [the selective agar(s) from which strains can be confirmed using the alternative conffirmation
method. If successfully validated, the alternative confirmation method can only be used if strains are
recovered on an agar that was used and was shown to be acceptable within the validation study. Figure 2
shows the possibilities where an alternative confirmation method validated in accordance with ISO 16140-6
can be applied (see text in the boxes).
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Reference method

Detection method

. . ; Isolation: i jon:
Test portion Enrichment Selective agar(s) Fot::(f)l;}?;:il:;; ' Alternative confirmation method
- immunological | (umm— validated in accordance with ISO 16140-6
Enumeration method . - molecular [validated for specific agar(s)]
Test portion Enumleratlon: - etc.
Selective agar(s)

Alternative method validated in accordance with ISO 16140-2

Detection method . Confirmation is not
. Detection . .
Test portion ——> — included in the protocol

rocedure
P \/’ of the alternative method

Enumeratfor method i \‘ Confirmation is Are any of the confirmation
Enumeration

Covered by, validation

Tept portion ——> > included in the procedures for the alternative ) 3
procedure protocol of the —>| method based on a reference Yes | 4w in accofdance with
: . ) . 1SO 16140-6
alternative method method or is confirmation

starting from an isolation agar

that is included in the Not'covered by
validation study in accordance {3 ’validation in afcordance

with ISO 16140-2? with ISO 161400-6

Figure 2 — Use of validated alternative confirmation methods((see ISO 16140-6)

EXAMPLE[l  An example application of a validated alternative confirmation method is as follows.

An alterngtive confirmation method based on ELISA has been validated-to replace the biochemical confirjmation for
Salmonella) as described in ISO 6579-1. In the validation study, XLD (marndatory agar in accordance with I$0 6579-1)
plus BGA and a specified chromogenic agar (two optional agars for second plating in accordance with ISO 65[/9-1) were
used as th¢ agars to start the confirmation. The validated confirmatien method can be used to replace the bjochemical
confirmatjon under the following conditions:

— Dby labloratories using ISO 6579-1; or
— by laboratories using an ISO 16140-2 validated alternative method that refers to ISO 6579-1 for confirrhation; or

— by laboratories using an ISO 16140-2 validated:alternative method that starts the confirmation from ¥LD and/or
BGA dgar and/or the specified chromogeniciagar.

The validafed confirmation method cannat be used under the following conditions:

— by laljoratories using an ISO 16140-2 validated alternative method that refers only to agars other than those
included in the validation to start'the confirmation (e.g. Hektoen agar and SS agar only); or

— by laHoratories using an 1S0’16140-2 validated alternative method that refers only to a confirmation[procedure
that dpes not require jsolation on agar.

This dochment (ISO,<16140-7) addresses the validation of identification procedures (e.g. molecular
identification usingnultiplex PCR or DNA sequencing or mass spectrometry). This document differs from
the other|parts in*the ISO 16140 series, as it is intended for microbial identification for which there is no
reference|method and, therefore, it is not possible to run a method comparison study. The validatiop study in
this docufrent specifies the identification method principle, the identification database and algorithm when
appropriate, and the agar(s) from which strains can be identified. If properly characterized and successfully
validated, the identification method can only be validly used on strains recovered on the agars covered and
shown to have been acceptable within the validation study.

NOTE2  Whole-genome sequencing (WGS) in accordance with ISO 23418 will eventually be a reference method
for all microorganisms, but the implementation of this technique is still at an early stage. Therefore, the use of WGS
cannot currently be requested as a reference method for a large panel of strains.

Figure 3 shows the possibilities where an alternative confirmation method validated in accordance with
[SO 16140-6 and an alternative identification method validated in accordance with this document can be
applied within a reference method or an ISO 16140-2 validated detection or enumeration method. The result
provided by the ISO 16140-7 validated method can be considered as additional information on the identity
of the tested colony(ies); this result cannot be taken as a confirmation result. When there is a discrepancy
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between the results of the ISO 16140-6 validated method and the ISO 16140-7 validated method, a root
cause analysis is conducted. An ISO 16140-7 validated method can also be used to identify colonies within

methods

that do not require a confirmation step.

Presumptive colonies on a selective agar
plate within a reference method or an
ISO 16140-2 validated detection or
enumeration method

(  MANDATORY CONFIRMATION TEST )

Use-the-appronriate. £ method
PPHoP

confirmation procedure, or the alternative
procedure proposed in the ISO 16140-2
validated method, or an appropriate
ISO 16140-6 validated confirmation method

POSITIVE CONFIRMATION ¢ hd NEGATIVE
or IDENTIFICATION CONFIRMATION
POSSIBLE POSSIBLE
IDENTIFICATION TEST IDENTIFICATION.TEST
Itis possible to identify further the It 15\pdssible to identify non-confirmed
donfirmed colonies with an ISO 16140-7 colonies with an ISO 16140-7
validated method validated method

If the ide

When a c¢nfirmation method is used, it is possiblé to apply an identification method validated in a

with this

EXAMPLE[2  An alternative confirmation .method of Campylobacter genus can be validated in accord
ISO 16140}6 and compared to the mandatory confirmation procedure at the genus level described in IS
The identification at the Campylobactér species level is optional in ISO 10272-1 and ISO 10272-2 and is th¢
mandatory. In this instance, an identification method at the Campylobacter species level can be validated in ¢
with this document. If the method is$ validated by ISO 16140-6 and this document, it can be used for both co
and identification purposes.

0.2 Vali

The prodedure deéscribed in this document is intended for validation of identification m
microorggnismss-This procedure comprises two parts: a performance characteristics stud
interlabofatoety(study.

The proc

Figure 3 — Flow chart for the application of ISO 16140-6 and this document for
the confirmation and identification of colonieswithin a reference method or an
ISO 16140-2 validated detection orrenumeration method

1

document for further identificatioi.

dation and verification of identification methods of microorganisms

tification method is also validated in accordance with ISO 16140-6, the same method can be used
for both cpnfirmation and identification.

rcordance

ance with
D 10272-1.
refore not
ccordance
hfirmation

bthods of
y and an

| £, h R R el dodos dos- 4] | £ H H H . 1 1.1 b= H
aurc vl vdaiidqatiVil U TUTIILIITICAUIUIT HIICUHHTUUS UTTIHTICTUUT gdITIS IS 1A STITEIT 1dDULAdLUL Y15

escribed

in ISO 16140-4. The procedure for verification of identification methods of microorganisms in a single
laboratory is described in ISO 16140-3.
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Microbiology of the food chain — Method validation —

Part 7
Proto

col for the validation of identification methods of

microorganisms

1 Scop

This docy
methods

comparis
character
identifica

This docy
the analy

e

ment specifies the general principle and the technical protocol for the validation of identification

bf microorganisms for microbiology in the food chain. As there is no refererige-method, n
bn study can be run. Therefore, this document provides a protocol to evaluate the per
istics and validate the method workflow using well-defined strains. When required, an
Fion method can be used.

ment is applicable to the validation of identification methods ofimicroorganisms that ar
bis of isolated colonies from:

— prodIcts intended for human consumption;

— prod

— envir

cts for feeding animals;

pnmental samples in the area of food and feed production and handling;

— samp[es from the primary production stage.

Identifica
confirmat

— the r¢
— an alt

— analt

ion methods only validated in accerdance with this document cannot be used i
ion described in:

ference method;
ernative method validated-inraccordance with ISO 16140-2;

ernative method validated in accordance with ISO 16140-6.

In these instances, the identification method is validated in accordance with ISO 16140-6 meth|

used as a

confirmation nrethod.

This docyment is appticable to bacteria and fungi. Some clauses can be applicable to other (micro)o

which car

be determined on a case-by-case basis.

2 Normative references

o method
formance
hdditional

b used for

hstead of

pd that is

Fganisms,

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,

the latest

edition of the referenced document (including any amendments) applies.

[SO 16140-1, Microbiology of the food chain — Method validation — Part 1: Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 16140-1 and the following apply.

© IS0 2024 - All rights reserved
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

acceptability limit

AL

maximum acceptable proportion of deviations between the reference identities (or if not known, the
accepted reference values) of the strains or specimens and the corresponding identification results obtained
when applying the operating procedure of the candidate identification method

Note 1 to gntry: In the context of this document, the reference value can be the assigned identity of the strajn.

3.2
agreemeht

identificafion agreement
method ynder validation study provides the same identification result as the, assigned, i.e] original,
identificaftion of the tested strain

3.3
assigned|identity
result of [the microorganism identification displaying generally accepted molecular and/or bipchemical
characterfistics

EXAMPLE Bergey’s Manual of Systematics of Archaea and Bacteriafl3l.

3.4
comparigon algorithm
defined cqlculation rules used to compare the profile of the'analysed strain to the database

3.5
confirmdtion procedure

confirmation test

procedure or test which is carried out to verify a presumptive result

Note 1 to gntry: Not all methods have a confirmation procedure

Note 2 to pntry: A confirmation test can provide a positive or negative result, without yielding the ider]tity of the
analyte.

[SOURCE:ISO 16140-1:2016,2)17, modified — Note 2 has been included.]

3.6
database
library
collection| of datacategories and concept entry structure of an identification database

Note 1 to ¢ntry: An identification database usually gathers the phenotypic or molecular data information of several

strains fronrthesame SpeTies Or genus:

Note 2 to entry: Some identification methods can have a restricted scope and do not imply a database (e.g. multiplex
PCR assay).

3.7

deviation

identification deviation

method under validation study does not provide the same identification result as the assigned, i.e. original,
identification of the tested strain

© IS0 2024 - All rights reserved
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3.8

group
group of microbial ecosystems
specimens processed in a similar way, with similar intrinsic characteristics and a similar microbial ecology

EXAMPLE Enrichment broths.

39

homology

score

identity between the profile of the analysed strain and the entry(ies) in the database

Note 1 to entry: This is normally measured as % or with score value(s).

Note 2 to gntry: For select identification methods (e.g. microarray), a homology score may not be obtained.

3.10
identification method

method spibmitted for validation
method of analysis that provides the name (identity) of the microorganism (e.g. species or higher faxonomy
ranking l¢vel)

Note 1 to gntry: The method can be non-proprietary or proprietary.
Note 2 to gntry: The methods can be based on various principles (e.g. phenotypie’and molecular principles)

Note 3 to [entry: The identification of microorganisms can help for example in determining whether it [is a safety
or spoilage concern, or is a specific technological or probiotic strainjor is likely to be resistant to an igactivation
treatment

3.11
identification procedure
identificafion test

procedure or test yielding the identity of the analyte’(e.g. species or higher taxonomy ranking level)

3.12
level of detection
LOD,,
relative cpncentration of the measuredianalyte in proportion to the total count of the specimen, oljtained by
a given mpasurement procedure, for which the probability of detection is x

EXAMPLE LODs is the level of\detection for which 50 % of tests give a positive result.

[SOURCE: ISO 16140-1:2046,"2.35, modified — In the definition, “relative” and “in proportion td the total
count of the specimen’-have been added and the Note 1 to entry has been deleted.]

3.13
profile
set of chafactenistics that identify or are used to identify a strain

Note 1 to entTheprofile-canbephenotypicfe-g-—biochemical-orserelogical)and/formolecttarfe-g-BDNAfngerprint,
DNA sequence or mass spectra).

3.14

reliability

identification reliability

closeness of agreement between an identification result and the assigned identity of the tested strain

Note 1 to entry: The concept “identification reliability” is related to the identity of the analyte, i.e. genus or/and species
names(s).

Note 2 to entry: “Identification reliability” is sometimes understood as closeness of agreement with the identification
result that are being attributed to the identity of the strain given by another identification method.

© IS0 2024 - All rights reserved
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risk of non-identification
ratio of the probability of getting no identification result within a specified set of strains included in the
scope of validation

Note 1 to entry: This does not apply to misidentification.

3.16

scope of validation
database content and version, culture media or group of microbial ecosystems and comparison algorithm

for which

a validated method for the identification of microorganisms can be used satisfactorily

[SOURCE: ISO 16140-1:2016, 2.70 modified — In the definition, “analytes, matrices, and concentrations”

has been
comparis

4 Geng
The valid
— aper
— aninf

NOTE 1
ISO 16140

NOTE 2
ISO 16140

NOTE 3

The techy
study are
when app)

Where appropriate, the validation protocolshall also specify the selective media from which stra

identified
NOTE 4

NOTE 5

ecosystem|), see Annex A for further information.

NOTE 6

first labor
generated
case, durin
the resultg

replaced by “database content and version, culture media or group of microbial ecosys
bn algorithm”.]

htion protocol comprises two phases:
formance characteristics study;
erlaboratory study.

For proprietary methods, the validation study is conducted by an organizing labor
1:2016, 2.45).

It is possible, if relevant, to include inclusivity or exélusivity data obtained in an ISO 1614
6 validation study into a study related to this documen®.

As there is no reference identification method, thete is no method comparison study.

ical rules for performing the method performance characteristics study and the interl
given in Clauses 6 and 7. An extended:set of strains from a non-selective agar or a sele
ropriate (e.g. yeasts and moulds) willbe tested for both parts.

using the identification method. A specified number of strains shall be tested.
The term “agar” is often referred to as “solid culture medium”.

Other applications ©ofidentification methods are possible (e.g. identification of microorgani

The identification procedure can be ensured by the collaboration of multiple laboratories. For
htory can isolate the strains and run the sample preparation such as DNA extraction and sequg
data can'be analysed by comparison to the database held and managed by a second laboratory
g thednterlaboratory study, multiple collaborators will be involved in the sample preparation an
for‘analysis to the laboratory managing the identification data interpretation.

tems and

eral principles for the validation of identification methods of microorganisms

itory (see

0-2 or an

hboratory

Ctive agar

ns can be

sms in an

nstance, a
ncing; the
. In such a
H will send

5 Strains

The pure strains used for determining the identification reliability of the method shall be well-characterized
in line with the purpose of the validation study. When necessary, the identification information provided by
a second identification is used to evaluate the discrepancies between the results of the tested identification
method and the assigned identity of the strain.

NOTE 1

NOTE 2

National, regional or international reference laboratories can be contacted during such investigations.

Well-characterized strains are strains that can be obtained from national/international culture collections,
or ones that have been obtained locally and have been previously identified and given the same identity using usually
two or more identification methods that are based on dissimilar principles.
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When appropriate, select strains with available WGS data in accordance with 1SO 23418.

6 Performance characteristics of an identification method

6.1 General

The performance characteristics study is the part of the validation that is performed in one laboratory.
It consists of a description of the concept and limitation(s) of the identification method, and an identification
reliability study of the method. The results are then compared to those of the assigned identities of the

tested set

of strains.

6.2 Description of the concept and limitation(s) of the identification method

The metJ

od characteristics described in Table 1 shall be carefully described in the method pro
operation procedure, instructions for use) to enable proper use of the identification met}

standard
end-user.

Table 1 — Essential components of the performance characteristics study

tocol (e.g.
jod by the

Characteristics Detailed information

Scope of validation Database description including name, version and ¢ontent
Culture media
Microorganism name or type (e.g. bacteria,yeast, moulds, lactic acid bacteria
Listeriaceae)
Comparison algorithm version

Identification method Description of the strain profile/seqitence and instrument signal acquisition ysed for

principle identification of microorganisms

Database fontent List of the genera and species-inthe database version used in the validation sudy

Concept of the database Description of the types of'signal profiles in the database, e.g. one unique profile select-
ed as a representative forvarious strains of the same species or several signa] profiles
of various strains of the same species

Strains pdr species and Number of strains:per species and genera

genera in flatabase A minimum of.5 strains is required to claim a species in the database content

Limitations List of the Elesely related species that are not differentiated by the identificatjon
method; siZe of the database

Comparispn algorithm Caleulation of the result reporting, e.g. comparison of the instrument signal pfofile of

thie-analysed strain to each single profile in the database or comparison of the

thé analysed strain to unique average profiles for each species of the databasg.

profile of

troublesh

boting

Result regorting Description of the homology concept used to assess the identification results with high
confidence or low confidence
Strain prejparationand Description of the strain preparation and method workflow, particularly wheh

obtaining homology result of low confidence or when no identification result
generated

[72)

In some v

ery specIIiC cases, the minimum numbper of strains per species 1n the database can be lower than

the required 5 strains due to the lack of available strains. There should be a disclaimer in the database
content for strains that do not meet the minimum requirement.

If the identification method does not imply a database (e.g. multiplex PCR assay), the description of the
concept and limitation(s) of the identification method should be restricted to the scope of validation,
the identification method principle, the limitations, the result reporting, the strain preparation and

troublesh

ooting.
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6.3 Identification reliability of the identification method

6.3.1 Number of strains to be tested

The set of strains to be tested depends on the database content and the scope of the validation. Select, as
much as possible, one strain per species to ensure that at least 25 % of genera and 10 % of species contained
in the database are tested. However, a minimum and a maximum number of strains to be tested has been
specified at, respectively, 250 strains and 1 000 strains. For restricted database content (e.g. 25 genera and
200 species), test all the genera and species.

Figure 4 provides examples of how to determine the appropriate number of strains to be tested.

Required

Pure cult

NOTE 1
recovery (
known or

number
of strains from
different
genera and
species

Example 1

Example 2

Example 3

Minimum number of

Database with X genera and y species

250 strains 1 000 strains
Maximum number of

strains to be tested strains to be tested

Database with 25 genera
and 200 species

250 strains from all 25 genera,
and from all 200 species

Database with 200 genera and 7 000 specieé\ >

Strains from 50 different genera
(25 % of the database content)
and 700 different species
(10 % of the database content),
Minimum number of strains to be
tested = 700

Database with 4-_Q®enera and 15 000 species

A

Strains from 100 different genera
(25 % of the database) and
1 000 different species (maximum
number of strains to be tested)

Figure 4 — Examples.on-how to determine the number of strains to be tested

ires from a non-selective agar of all selected strains shall be tested by the identification

Non-selective agars (e.g. TSA) enable the recovery of a broad range of microorganisms and can
f some specified,/groups of microorganisms. For microorganisms, for which non-selective agg
are not suppdrted by corresponding standardized reference methods for the isolation of the

microorga

ism, only selective agars can be used instead.

method.

favour the
rs are not
respective

If the scope of the validation study also includes selective agars, refer to Table 2 for the number df relevant
genera anldSpecies to be tested for each selective agar included in the scope.

NOTE 2

Selective agars can enable the recovery of microorganisms from specific clades, (i) family, (ii) genus
or group of species (e.g. Bacillus cereus group). In this document, “group of species ” is substituted with “genus” to
improve readability. However, the word “genus” is interchangeable with “group of species”.
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Table 2 — Number of strains to be tested for each of the selective agars included in the scope

Taxonomy level of the strains recovered

Number of strains to be tested for each of the selective agars

on the tested selective agars included in the scope
Family 100 strains, from as many different genera and species as possible,
including strains from multiple families that can grow on the selec-
tive agar
Genus 50 strains, from as many different species as possible, including
strains from multiple genera that can grow on the selective agar
Species 25 strains that can grow on the selective agar
Sub-species, types 25 strains that can grow on the selective agar

For a met
strains th
the methd

632 S

A broad

with Ann
or molec
principles
microorg
in the val
shall be

character
species, r

Select str
from mul

at should not produce identification results (negative control strains) as expected byl th
d (see the example in Clause C.4).

blection of the strains

Fange of strains shall be used. Criteria used for selecting test strains’shall be in a
ex B. The strains selected should take into account the measuremént principle (e.g. p
1lar based) and the database content of the identification niethod. Different med
can require the use of panels of different test strains, represénting the diversity of tH
hnism(s). As much as possible, strains used in the development'of the database should n
dation of the identification method unless availability of sfrgins is limited. In this case,
ncluded in the validation study report. The rationaléfor the choice of the strains
istics shall be included in the validation study report (€.g. coverage of the database, closd
bcent changes in taxonomy).

hins from species able to be recovered on the\test agar(s). For selective agars, select te
iple families or genera.

Each stra

phenotypjc or molecular tests. The method or the method principle used for the identification shall |

Strains should preferably have been isolated from foods, feed, the food-processing environmen

n shall be characterized in sufficient detail for its assigned identity to be known usin

hod with a restricted scope (e.g. multiplex PCR assay), it is recommended to test a relevait panel of

e scope of

rcordance
henotypic
surement
e studied

Xt be used

isclosure
and their
ly related

st strains
b relevant

e known.

t or from

primary production; depending on the Scope of the validation. However, clinical strains can als¢ be used.

The origipal source of all strains shedld be known, and they should be held in a local (e.g. expertla
r international culture-cellection to enable them to be used in future testing if reqfiired. See

national
ISO 11133

Results g
be used i
strains.

633 T,

Pure cult

for guidance on the lecal maintenance of stock cultures.

bnerated by a specidlized reference laboratory, using an appropriate identification mq
[ the laboratorypérforming the validation study is not able to perform the identificati

pstingofithe strains

hres of all selected strains shall be tested with the identification method from a non-sele

poratory),

thod, can
bn of rare

Ctive agar

1 31 1 - VN o i — 1 hl h 1 L 1.1 -
and the Se€rectteu selectve dgdl S (I dally J HICTUUCU TIT ULIIC SCOPE U1 VdllUdUIUIL.

In case of discrepancies between the assigned identity of a tested strain and the result provided by the
identification method evaluated, run a root cause analysis:

— Repeat the identification of the tested strain with both, the method, or the method principle, used to
assign the identification of the strain and the identification method evaluated during the validation
study. If the discrepancy is confirmed, identify the strain with a third method.

— The third appropriate method shall preferably use different characteristics than the method used to

initia

lly assign the identity of the strain and the identification method being validated.
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6.3.4 Expression and interpretation of results

Tabulate the results from strains grown on non-selective (and selective agars) as in Table 3 and include the
final interpretation for the identification deviations in accordance with Table 4. The outcome, preferably
tabulated, with an explanation, shall be included in the validation study report.

A deviation at a higher taxonomy ranking level is also regarded as a deviation at a lower taxonomy ranking
level. For instance, since the genus is a higher taxonomy ranking level than species, a deviation at the genus
level is also regarded as a deviation at the species level.

If the third method used for the root cause analysis matches the result of the assigned identity and confirms
the identification deviation, then report the final interpretation as an identification reliability deviation
(IRD) in Table 4.

The identfification reliability deviation (IRD) should be adapted to the scope of the method.(For|instance,

IRD,

enus

r IRD

species

an identiffication agreement (/A4) in Table 4.

If the ide
identified,
the datai

NOTE 1

NOTE 2

by the me
of the iden
as describ
described

hterpretation.

n Table 4.

Table 3 — Results of theidentification reliability study

tification results differ with the three methods, it is most likely that the tested strain
with the currently available method principles. This result should-bereported but not included in

Detailed examples are given in Annex C (expression, interpretatién and evaluation of results).

In some specific cases, the method under validation is able to identify strains at a lower taxo
than the npethod(s) used for comparison. The reliability will be first.assessed regarding the taxonomy lg
thods used in the validation study. Additional informatien will be considered to evaluate the
tification at a lower taxonomy level given by the metlied under validation, e.g. whole genome s
bd in ISO 23418 or any relevant fingerprinting or sequences. These additional data will be inte

specify if the IRD is at the genus or species levels and are given ascexamples. If the
third method used for the root cause analysis matches the identification result provided by th
evaluated and does not confirm therefore the identification deviation, then report the final interpr

e method
etation as

rannot be

homy level
vel shared
reliability
equencing
rpreted as

a  Includ

b results with no identification.

NOTE As

igned identity of the individual strains are, as a minimum: the name of the strain, (culture) collection n

Agar(s) used Identity-of the strain ldent_lty of the Interpfetation
Tested to recover i ificati strain by the of results
strain the stoain Asmgr_led \ Id?r_ltlfl_catlon method_, or method under A/l
identity [<identification method principle validation? 0
Etc.
Key
IA: identifi¢ation agreement, ID: identification deviation, Nj: no identification.

umber and

origin of th

e strain. Other available characteristics can be added as well.
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Table 4 — Interpretation of the identification deviations of the identification reliability study

. . Identity of the strain by a third method |Interpretation
. Identity of the strain . . L.
Tested | Assigned using a different principle of results (IA/
. . . by the method under
strain identity AR .. ] ] IRDgep s OT
validation Method principle | Identity of the strain )
IRDSDGCIES
Etc.
Key
IA: 1dentififation agreement, [RD,.,,: 1dentification reliability deviation at the genus level, IRD . ;.s: identification} reliability
deviation dt the species level.
2 Includ¢ results with no identification.
NOTE Asgigned identity of the individual strains are as a minimum: the name of the strain, (culture) collection number and
origin of thle strain. Other available characteristics can be added as well.

6.4 Evdluation

Summarite the results of the identification reliability study for each of the“tested agars, as in Table 5 (in
total numnjbers of N, IA and IRD found), based on the interpretations infaccordance with Table B (results
of the idgntification reliability study) and Table 4 (interpretation fet the identification deviatigns of the

identification reliability study).

Table 5 — Summary of the results in the identification reliability study

Number of
Tested agar -
Strains (N) 1A Ny IRDgenus IRELspecies
X
Et¢.

Key
N: number| of strains, IA: identification agreement, Ny: number of non-identified strains, IRDgenus: identification| reliability
deviation gt the genus level, IRDy, s identification reliability deviation at the species level

Calculate [the percent of risk of non-identification (R;) and 95 % confidence intervals for each of the tested
agars in the specified scope of validation in accordance with Formula (1), and round to the first decimal place:

ni

N
R. =100 (1)
N

Calculate[the percentidentification reliability (IRC) and 95 % confidence intervals at the genus and species
levels for|each of'the tested agars in accordance with Formula (2) and Formula (3), and round t¢ the first
decimal pllace:

I\I_( N mnge“m )
IRC gopys = — x100 (2)
N_(NO +IRDS ecies )
IRC,, .ios = P X100 (3)
species N _ NO

Record the results.

For each of the tested agars, use Table 6 to evaluate the results of the identification reliability (/IRC) at
the genus and species levels in accordance with the given acceptability limits (ALs). The AL is met when
100 - IRC 100 - IRCpies are less than or equal to the AL values listed in Table 6.

genus’

© IS0 2024 - All rights reserved
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The acceptability limits specified are for each non-selective or selective agar plate evaluated in the
validation study.

An investigation shall be conducted (e.g. root cause analysis) in order to provide an interpretation for the
observed discrepant results. The fitness for purpose of the identification method is then determined, based
on the AL and the expert laboratory’s interpretation (e.g. risk analysis) from the investigation. The reasons
for acceptance of the identification method shall be stated in the validation study report.

NOTE Detailed examples are given in Annex C (expression, interpretation and evaluation of results).
Table 6 — Evaluation of the identification reliability study results
Identification rplinhilify at genus Identification rpliahilify at species
Tested agars level (%) level (%)
100 - IRC,qs | AL | Evaluation? | 100 - IRC o5 | ALL)) Evqluation?
Non-selecfive agar for the validation of a
broad range of microorganisms 3 6
(e.g. bacteria, yeasts, moulds)
Appropridte agar for the validation of a
restricted range of microorganisms 3 6
(e.g. lactidacid bacteria)
Selective ggar at the family level 3 4
Selective ggar at the genus level 3 4
Selective ggar at the species,
. 0 4
sub-specig¢s and type levels
Key
IRCyepys: idpntification reliability at the genus level, IRC ;s identificatién reliability at the species level, AL: acceptapility limit.
a  Evaludtion: Results reported as Accepted or Not accepted.
7 Interlaboratory study

7.1 General

The aim
collabora
should re

7.2 Daf

The inten
collabora

organizinig laboratory. Technicians, involved in the preparation of the strains used in the interl

[lect the normal variation’between laboratories.

a sets to be obtained

pf the interlaboratory study.is to determine the variability of the results obtained by different
fors using the same strains)(reproducibility conditions). Whenever possible, the study donditions

laboratory_study shall produce at least 10 valid data sets from at least 10 collabordtors. The
ors shall~come from a minimum of 5, but preferably 10, different organizations, excluding the

hboratory

different

study, shdll notitake part in the testing of those strains within the interlaboratory study.
NOTE Laberateriesin-differentlocationsbut-belonging to-one—company-orinstituteareaccepted
organizations.

— Atotal of 24 strains shall be tested per collaborator and all strains shall be tested with the identification
method from a non-selective agar plate. The 24 selected strains shall represent the range of genera/
species that are within the scope of the identification method and shall be as diverse as possible.

— If selective agars are included in the scope of validation, a total of 8 strains able to be recovered on
the tested selective agars shall be additionally tested. The choice of selective agar tested should be
determined based on their respective principle. These 8 strains may be selected from the 24 total strains
tested, if applicable.
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— The interlaboratory study shall use strains that were correctly identified by all identification methods
used during the identification reliability study.

7.3 Protocol

Strains shall be prepared by the organizing laboratory to ensure homogeneity between shipments
(originating from the one purified colony per test strain).

The organizing laboratory shall blind code the strains prior to shipment.

Depending on the characteristics of the strains to be sent, shipment of strains can take place on, for example,
agar transport swabs, agar tubes or non-selective agar plates.

Shipment

The organizing laboratory shall provide the participants with adequate information on safejhand

strains ug

The analy

the identification method.

Plates an
collabora

The analy

A minimy
the interp

When thd

submitted to the organizing laboratory and examined. Data shall be disregarded from collaborato

— who1

— who dleviated from the method protocol;

— if the
proto

7.4 Expression of results

Tabulate 1

of strains shall take into account the applicable transportation safety requirements.
on arrival and storage, and protocol(s) for the testing and reporting of results.

sis of the strains will start from the isolation of the strains on the tested agars prior to p

or, if needed.
sis of strains shall be performed by each collaborator withinla stipulated time frame.

m of 240 results from a non-selective agar and 80 from‘each selective agar used are re
retation (10 complete data sets from each collaborator).

interlaboratory study is completed, all the inforfiation on data sheets and the resulf

eceived strains/test Kits, etc. that were damaged during transportation;

col(s) or any critical operating-conditions.

he results for eachrof-the tested strains for the interlaboratory study as given in Table 7.

ing of the

erforming

1/or strains shall be retained for a certain period to be able to-confirm results obtajined by a

uired for

s shall be
S:

reported technical results suggest that the laboratory has deviated from either the testing

Any result discrepancies-shall be included in the validation study report, accompanied by an explanation.
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Table 7 — Results for the interlaboratory study

Identification from non-selective agar Identification from selective agar?
Number of Number of Number of Number of
Collaborators incorrectly correctly identified incorrectly correctly identified
identified strains strains identified strains strains
(Vi) (4) (Vi) (I4)
Collaborator 1 /24 /24 /8 /8
Collaborator 2 /24 /24 /8 /8
Etc. /24 /24 /8 /8
Collaborator 10P /24 /24 /8 /8
Total 7240 7240 780 780)
Key
(N;J): includes the number of non-identified strains (N,) and the identification reliability deviation (IRD); A: id¢ntification
agreement
a A reprpsentative of each type of agar tested in the performance characteristics study is evaluated'in the inteflaboratory
study.
b Atleasft 10 collaborators are required, but more may be included if available.
7.5 Interpretation and evaluation
Summarite the results of the interlaboratory study for each of the<tested agars as in Table § (in total
numbers pf N, IA and IRD found), based on the interpretations infaccordance with Table 7 (Results for the
interlabofatory study). The identification reliability deviation {IRD) should be adapted to the scppe of the
method. Hor instance, IRDgep, s O IRD e SPecify if the IRD isat the genus or species levels and arfe given as
examples
Table 8 — Summary of the results in the interlaboratory study
Number of
Tested agar -
Strains (N) 1A N, IRD e IRD o cies
X
Et¢.

Key
N: number] of strains, IA: identification agreement, Njy: number of non-identified strains, IRDy,,,: identification reliability
deviation at the genus level, IRDy, s identification reliability deviation at the species level.
Use the dpta from all collaborators to calculate the risk of non-identification (R,;) in the specifiedl scope of

validation]

Calculate
accordan

in accordaneewith Formula (1), and round to the first decimal place.

re withsFermula (2) and Formula (3), and round to the first decimal place.

Record t}1e results.

the identification reliability (IRC) at the genus and species levels for each of the testedl agars in

For each of the tested agars, use Table 9 to evaluate the results of the identification reliability (IRC) at the
genus and species levels in accordance with the given acceptability limits (ALs).

The AL is

met when 100 - IRC 100 - IRC

genus’ species

are below or equal to the AL values listed in Table 9.

When the AL is not met, investigations should be conducted (e.g. root cause analysis) in order to provide an
explanation for the observed results. The fitness for purpose of the identification method is then determined,
based on the AL and the additional information from the investigation. The reasons for acceptance of the

identifica

NOTE

tion method, when the AL is not met, shall be stated in the validation study report.

Detailed examples are given in Annex C (expression, interpretation and evaluation of results).
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Table 9 — Evaluation of the interlaboratory study results

Identification reliability at genus Identification reliability at species
Tested agars level (%) level (%)
100 - IRC,e,,s | AL | Evaluation? | 100 - IRC, jes AL Evaluation?

Non-selective agar for the
validation of a broad range of 4 6
microorganisms (e.g. bacteria,
yeasts, moulds)
Appropriate agar for the vali-
dation of a restricted range of 3 5
microorganisms (e.g. lactic acid
bacteria)
Selective ggar at the family 3 3
level
Selective ggar at the genus level 2 3
Selective ggar at the species,

. 0 0
sub-specig¢s and type levels
Key
IRCyepy: idpntification reliability at the genus level, IRC, . ;cs: identification reliability at thespecies level, AL: acceptapility limit.

a  Evaludtion: Results reported as Accepted or Not accepted.

© IS0 2024 - All rights reserved
13



https://standardsiso.com/api/?name=281e8b46239be2f5219f5f65835570c0

ISO 16140-7:2024(en)

Annex A
(informative)

Guidelines for the validation of methods for the identification

A.1 Ge

of microorganisms in ecosystems

eral

This ann

bx provides guidelines on how to validate identification methods for the analysis, o

[ complex

microbialfecosystems (e.g. enrichment broths, environment or food samples). This can be ¢onducted only if
the validqtion study using isolated strains on relevant agar(s) has been successfully conducted. Additional

performa

the resulfs are only valid for the laboratory where the performance characteristids.Study was p

hce characteristics should be determined for the analysis of complex microbial ecosys

tems, and
brformed.

An interlgboratory study is proposed where a network of laboratories is using the developed metHod.

Currently} no reference identification method can be specified. Therefore, the-method will be va

its own.
The valid

— aper

— aninferlaboratory study.

The valid

[llustratigns are provided in Annex D.

A.2 Performance characteristics(of an identification method

A21 G

The perfogrmance characteristies study is the part of the validation that is performed in one labor
study conlsists of two parts:

— deter
— deter
A2.2 D

In additic

htion protocol comprises two phases:

formance characteristics study;

pneral

mining the levehof detection (LODs);

mining the\risk of non-identification study.

escription of the concept and limitation(s) of the identification method

idated on

ation protocol shall specify the group(s) of imicrobial ecosystems from which straijs can be
identified{using the identification method. A specified-nimber of microbial ecosystems should be {

ested.

ntory. The

n-to the essential components of the performance characteristics study described i

Table 1

(see 6.2), the group of microbial ecosystems for the identification of microorganisms should be carefully
described, e.g. enrichment broths, as well as the claimed level of detection, e.g. 2 log cfu/g below the Total
Viable Count (TVC).

NOTE

molecular

TVC can be obtained with colony count at 30 °C in accordance with ISO 4833-1. However, other methods
and techniques can be used if relevant, e.g. enumeration of citrate-fermenting lactic acid bacteria in accordance
with ISO 17792. The selected inoculated species and related strains are able to grow in the group of microbial
ecosystems being examined in order to provided satisfactory results in the identification reliability of the method.
The determination of the LOD of a method based on TVC or culture-based results can be misleading for some advanced

methods. More suitable techniques can be considered (e.g. quantitative PCR).
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A.2.3 Level of detection (LOD;) of the identification method

A.2.3.1 General

In the study, replicates of microbial ecosystems are used at three or more levels of contamination of the
target microorganism(s). The evaluation is based on the:

a) calculation of the level of detection of a given strain relative to the main population (i.e. TVC);
b) selection of a number of microbial ecosystems;

c¢) replicates tested.

LODc, is the level of detection for which 50 % of tests give a positive result. The LOD assesses thq ability to
identify a target and tested species in a complex ecosystem that comprises microbial qrganisms
at a highefr level than the target and tested species.

A.2.3.2 icrobial ecosystem selection and preparation

For each group of microbial ecosystems to be studied, select three relevant media or samples. Use sterile
media (e.g. three culture broths such as BPW, BLEB, TSB) or samples (e.g. UHT(tilk, UHT soy milk,|JUHT fruit
juice). Check the sterility of the selected media or samples using a culturalymethod. Artificially|inoculate
each sterile medium or sample with a set of at least 5 different species from different relevant gen¢ra. These
genera shpuld be inoculated at a high level in order to mimic naturally encountered TVC (e.g. 6 to|8 log cfu/
ml for culfure broths). Each medium or sample should be preferablydnoculated with a set of severa] different
species. Hor the readability of the document, the set of 5 different species is referred to as the species
cocktail. |n addition, a non-culture identification method, e.g..based on DNA, should be used to defermine if
there is any interference caused by residual analytes (for exanple, residual free DNA).

A.2.3.3 [noculation of microbial ecosystems

One analyst shall prepare, randomize, and blind_code the ecosystem test portions and a secorld analyst
should pejrform the identification method on the‘blind coded test portions.

Inoculate[each prepared microbial ecosystent with a microbial species that is not included in the species
cocktail.

A minimum of three levels per microbial ecosystem will be prepared consisting of at least a negatiye control
level (Ly),|lalow level (L;), and a higher level (L,). Ideally, the low level (L;) should be the theoretical|detection
level (e.g.|2 log cfu below the TVC per test portion) and the higher level (L,) above the theoretical|detection
level (e.g.|1 log cfu below oratthe TVC per test portion). An estimate for the levels of contaminati¢n (except
for the negative control).should be made. At least 5 replicates will be prepared for the control levgl (L), 20
replicateq for the low Jeyel (L;), and 5 replicates for the higher level (L,).

Perform the identification method on the test portions.

The specips cocktail should be identified at all levels.

The nega Hive control level should nat nrnr]nrn identification results for the added strains ‘/\/hn‘l pOSltIVe

results are obtained for a negative control level with the added strains, a root cause analysis should be
performed. Depending on the outcomes of the root cause analysis, the experiments should be repeated for
all levels.

The low level (L;) should have fractional recovery by the identification method (fractional recovery at the
low level should be between 25 % and 75 % of the number of test portions tested) for the added strains.

The high level (L,) should have fractional recovery or only positive results for the additional species.

NOTE In order to have a better assurance that fractional recovery will be obtained, more levels of contamination
can be produced and tested.

© IS0 2024 - All rights reserved
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Tabulate the study design as presented in Table A.1.

Table A.1 — Summary of LOD, study details for one group of microbial ecosystems

Microbial TVC2 I lated strain bel Theoretical inoculation
ecosystem Species hocu'ated strain below level to achieve fractional
identification cocktail?2 (cfu/g or cfu/ TVClevel, (lii !levels Ly recovery
number? ml) and s (cfu/g or cfu/ml)
1
2
3

a  Providg Tie characteristics of the Individual Strains inoculated for each microbial eCOSyStem 1N a separate tabie puch as the
name of th¢ strain, (culture) collection number and origin of the strain; other available characteristics can be added:

A.2.3.4

Calculation and interpretation of the LOD;,

It is expgcted that the strains of the species cocktail are all correctly identifiedyxand no dejiation is
considered acceptable.

For each microbial ecosystem, tabulate the results with the additional specie$ ihoculated at leveld L; and L,

asin Tablp A.2.

Table A.2 — Results of the LOD; study for one group.ef microbial ecosystems

Inoculation leve} High inoculation
providing fractional g level (L,)
recovery (L,) , 2 _
Blank level ideally at the tKeoretical ideally at the theoretical
. - (Lo) detection level (e.g. 2 log detection level (e.g. 1 log
Microbial cfu below hé TVC per test cfu below the_TVC per test Total
ecosysfem . portion)
. A portion) npimber of
identification replicates
numher Inoculation| Number of lf\luml_)te_l‘ Number of
positive Inoculation | @1 POSILIVE 14, 6culation positive
level . replicates level .
fu/g or replicates out of eve replicates
(c i outof . [(cfu/gorml)| ,q'tery. |(cfu/gormi)| outof
5 replicates cates 5 replicates
0 /5 /20 /5 30
0 /5 /20 /5 30
0 /5 /20 /5 30

For each [microbial ec0system, the LODs, should be estimated by fitting the POD-LOD modelll4! to the
combined absence/presence data of the identification method.

Summarife the’results of the LODg, study for each of the tested microbial ecosystem, as in

Table A.3.

Calculate|the ratio between the determined TVC and LODs, and express the data in log;,. Cal¢ulate the

£ TVUUC /T AN

£ TVUC /I AN

dlfferenCL, bL,vaL,L,ll \,h\, 111611\,0

1 P2 IS PPN |
CTVC/TUDTH varat—atra e IUVVbDL T vVC/ LU0

0 va}ub CUIIJIDL\/AI\/)’ 1o expected

between the observed TVC/LOD; ratio, and no more than 0,5 log;, should be obtained between highest
TVC/LODsq and lowest TVC/LOD; values.
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Table A.3 — Calculation and interpretation of the LOD., study for one group of microbial ecosystems

log;, (highest TVC/LODs,
Microbial TVC/LODs value) - log,, (lowest TVC/
TVC LOD -
ecosystem 50 LODs, value) Acceptability
identification (cfu/gor (cfu/gor 1 limit (AL)
ml) ml) norma lo
number scale 810 log
value 10
value
1
2 0,5
3

The (high TVC/LODs, value) - (low TVC/LODs, value) should be below or equal to the ALy In case of
discreparicies, a root cause analysis should be performed.

A.2.4 Rjsk of non-species-identification study

A2.4.1

The evalyation of the risk of non-identification is based on the ability of thé method to identify
analytes in a set of usually encountered microbial ecosystems.

A2.4.2

For each group of microbial ecosystems, a minimum of 30 micrebial ecosystems (N) that are

General

Selection of number of microbial ecosystems and replicates tested

targeted

prdinarily

encountefed by the originating laboratory or prospective end-users of the method should be selected; 30
valid datq sets (N) should be produced. The TVC of the migrobial ecosystems should be deternjined, and
an analydis with the identification method should be rui. prior to artificial inoculations of the jmicrobial
ecosysters. For each microbial ecosystem, inoculate @he species that was not previously ident|fied with
the methqd; the inoculation level should be below the‘PVC and higher than the theoretical LODs, preferably

10 x LODY,.

The micrgbial ecosystems should be stored inappropriate conditions (e.g. 5 °C * 3 °C) to obtain the TVC
results pifior to inoculation with non-identified strains.

The storage should not exceed 72 h after incubation to minimize the potential growth of species.

Tabulate the details of the design@spresented in Table A.4.

Taple A.4 — Details.ofthe study into the identification risk of non-species-identificatjon
for one group of microbial ecosystems
Selected species for artificial inoculation
Microbjal LODg, Reporting of the analysis Inotulation
_ ecosystem TvC (cfu/gor | Withthe identification evel
identificdtion | (cfu/g or ml) method on the non- Species | Strain | Origin
ml) . . ' (cfu)g or ml)
number inoculated microbial
ecosystem?
1
30
a2 Only absence of the inoculated strain is expected for each microbial ecosystem.

A2.4.3

Calculation of the risk of non-identification study

For each microbial ecosystem, tabulate the results of the tested inoculated microbial ecosystems as in
Table A.5. Report if the inoculated strain is identified as expected for each tested microbial ecosystem, and

the numb

er of non-identified strains.
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Table A.5 — Results of the risk of non-species-identification for one group of microbial ecosystems

Microbial Identification of
ecosystem Selected species for Inoculation level . .
. e coe e . the inoculated strain
identification artificial inoculation (cfu/g or ml)
(yes/no)
number
1
30

The total number of non-identified strains (N,) should be reported as presented in Table A.6.

Table A

ecosystems

.6 — Calculation of the risk of non-species-identification study for one group of microbial

eco
ident

Midrobial Inoculated strain

number

Microbial TVC Total numbe
ecosystem (cfu/gor . Inoculation level non-identified
description ml) Species (cfu/g or ml) (Ny)

bystem
fication

r of
strains

Calculate
Formula

A.3 Int

A31 G

The aim
collabora
should re

The inter
ecosysten

A32 P

The intern
collabora

the risk of non-identification (R;) for the tested group of microbial ecosystems acq
1).

erlaboratory study

pneral

pf the interlaboratory study is to detefrmine the variability of the results obtained by
ors using the same strains (reprodigibility conditions). Whenever possible, the study ¢
flect the normal variation betweenJaboratories.

aboratory study should be run with one microbial ecosystem of one of the groups of
hs tested of Clause A.2.

rotocol

laboratory study-shall produce 10 valid data sets from a minimum of 10 collabord

organizing laboratory.Technicians, involved in the preparation of the strains used in the interl

study, sha

NOTE
organizati

1l not take)part in the testing of those strains within the interlaboratory study.

Laboratories in different locations, but belonging to one company or institute, are accepted 4
DI1S:

ording to

different
onditions

microbial

tors. The

ors should ceme from a minimum of 5, but preferably 10, different organizations, excluding the

hboratory

s different

The protocol is as follows:

— A relevant microbial ecosystem should be produced by the organizing laboratory by artificially
inoculating a set of 5 different species (species cocktail) at a high level to mimic naturally encountered
TVC. Select a microbial ecosystem already tested in Clause A.2 and inoculate with the same set of strains.
The TVC should be determined by the organizing laboratory. However, each collaborator should perform
a TVC for quality control.

— An additional species will be added at lower inoculation levels by the organizing laboratory. A minimum
of three levels per microbial ecosystem will be prepared consisting of a negative control level (Ly), a
low level (L,), and a higher level (L,). Ideally, the low level (L) should be the theoretical detection level
(e.g. 2 log cfu below the TVC per microbial ecosystem) and the higher level (L,) above the theoretical

© IS0 2024 - All rights reserved
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detection level (e.g. 1 log cfu below or at the TVC per microbial ecosystem). At least the low level (L,)
should have fractional recovery by the identification method (fractional recovery at the low level should
be between 25 % and 75 % of the number of microbial ecosystems tested). An estimate for the level of
contamination (except for the negative control) should be made. Eight replicate microbial ecosystems
should be prepared for each contamination level: the negative control (L,) and the two inoculation levels

L, and L), achieving 24 data sets.
1 2 g

— The microbial ecosystems should be retained for a certain period of time to be able to confirm results
obtained by a collaborator if needed.

— The analysis of microbial ecosystems should be performed by each collaborator at the stipulated date.

A minimum of 1 200 results are required for the calculation of the risk of non-identification, and a minimum

of 240 reqults are required for the calculation of LODg, (10 complete data sets from each collaboraltor).

When thq interlaboratory study is completed, all the information on data sheets and thetesult
submitted to the organizing laboratory and examined. Data shall be disregarded from collaboratofts:

— who feceived microbial ecosystems/test Kits, etc. that were damaged during transportation;

— who @ised reagents that are not in accordance with the method;

s shall be

— if thq reported technical results suggest that the laboratory has déviated from either the testing
protdcol(s) or any critical operating conditions.

A.3.3 Expression and interpretation of the results

A.3.3.1 [General

Any result discrepancies shall be included in the validationistudy report, accompanied by an explanation.

A.3.3.2

Calculate the risk of non-identification

Tabulate the results in Table A.7. Record the non=identified strains (Ny) and the total number of dpta (N) as

presented in Table A.8.

Twenty-fqur (24) data sets should be recorded per collaborator and species. The total number of dgta set (N)

is 5 speci¢s x number of collaborators-x24 microbial ecosystems, i.e. minimum 1 200 data points.

Table A.7 — Results for the species cocktail inoculated at high levels

Number of identifications of the species cocktail

Collpborators
Species 1 Species 2 Species 3 Species 4 Sp¢cies 5
Collaborator 1 /24 /24 /24 /24 24
Collaborator 2 /24 /24 /24 /24 24
Etc... /24 /24 /24 /24 24
Collaborator10 /24 /24 /24 /24 24
Non-identified strains /240 /240 /240 /240 /240

Table A.8 — Results to calculate the risk on non-identification

Total number of data (N)

Total number of non-identified strains (V)

Calculate the risk of non-identification (R,;) for the interlaboratory study in accordance with Formula (A.1):

N,
Ry; (%):Woxwo
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Tabulate the results of the identification data of the species inoculated at levels Ly, L; and L, as given in

Table A.9.
Table A.9 — Results for the inoculated strain at levels Lj, L; and L,
Inoculation levels
Collaborators

Lo Ly Ly
Collaborator 1 /8 /8 /8
Collaborator 2 /8 /8 /8
Etc... 78 78 78
Collaborator 10 /8 /8 /8
Total /80 /80 /80
The LODs}, should be estimated by fitting the POD-LOD model for the interlaboratory study to the combined

absence/presence data of the identification method.

Summari
laborator

Calculate
value of t
is expect
performa

Table A.10 — Results for LOD; ofthe interlaboratory study

re the results of the LODg,, as in Table A.10. Calculate the ratio of the TVC by the grganizing
y and the LOD;,. Express the data in logy,,.

the difference between the TVC/LODs, value of the interlaboratory study and the TVC/LODs,
he performance characteristics study. Express the obtained«esult in absolute value. Cdnsistency
pd between the TVC/LODs, value of the interlaboratory,study and the TVC/LODs, value of the
hce characteristics study. Perform a root cause analysis:when the difference between|the TVC/
LOD;, values of the interlaboratory study and the performance.characteristics study exceed the A{.

TVC/LODs | logyo
(TVC/LOD; value) of the
Microbial TVC LODg, 1 mterlab:);':gtory study Acce]?;?il:lhty
ecosystem (cfu/gorml) | (cfu/g qrialy | Value vgfl:’&oe (low TVC /LOE)OSO value) (AL)
of the performance
characteristic study |
0,5
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Annex B
(normative)

Points to be considered when selecting strains for an identification

1 Ge

reliability study

eral

This anné
majority
and shou
identifica
other clai
clinical, e

B.

a)
b)
c)
d)
e)
f)
g)

B.3 Group selection

a)

b)

9

d)

2 Id€
Unde

Definled group, e.g. phylum, lactic acid bacteria.

Fami
Genu
Speci
Sub-g

Type,

Foru

For d
meml

For f3
use a

Ims made by the producers of the identification method. In addition, (food-borne diseas

x outlines the minimum test requirements for general use. In the selection of test st
hall originate from foods, feed, the food-processing environment or the primary pi
d cover the recognized range of the target analyte with respect to the following: di
Lion characteristics (e.g. phenotype or genotype), geographical distributieh,)incidence

hvironmental and culture collection strains can also be used.

ntification group categories

fined group, e.g. bacteria, yeast, moulds.

y, e.g. Listeriaceae, Lactobacillaceae.

5, e.g. Listeria, Lactobacillus.

es, e.g. Listeria monocytogenes, Lactobacillus-delbrueckii.
pecies, e.g. Lactobacillus delbrueckii subsp. bulgaricus.

e.g. Lactobacillus delbrueckii sulisp:'bulgaricus fingerprint type 1.

bfined groups; use strains from a range of families and genera. If possible, include a repre
per of all families and genera.

mily: usea range of species from that family and test as many species as possible; wheneve
lditional strains from other families that are able to be recovered on the tested selective 3

rains, the
oduction,
versity in
, and any
e related)

hdefined and defined groups included in the scope of validation: use strains selected from species
inclugled in the database€ontent of the identification method.

sentative

[ possible,
gar.

s and test

Forg

£ H L D 1] ) £ 3 £ £l ot
CITO S UT gTUU P UT SPULTICS (O g DUCTITUS CCTCUS gTUU DT OST a TaITgCUT SPUTTCSTT UTIT tITd T g tTT

as many species as possible; whenever possible, use additional strains from other genera that are able to
be recovered on the tested selective agar.

Where appropriate, the number of strains tested can be rationally limited by selection of strains with
biologically relevant differences.

© IS0 2024 - All rights reserved
21


https://standardsiso.com/api/?name=281e8b46239be2f5219f5f65835570c0

ISO 16140-7:2024(en)

Annex C
(informative)

Expression, interpretation and evaluation of results

C.1 General

This ann

a) Exam
non-s

b) Exam
speci

Rogo
c¢) Exam
from
subst
C.2 Exd

of micr

The scope

] 1 1 fal 11 . 3.
A SITOWS LT EC CX4ITIPICS U VAIlUdUUIT STUUICS.

ple of the validation of an identification method to an undefined group of microargani
elective agars, i.e. total microflora, and a selective Bacillus cereus group (see Clause.2);

ple of the validation of an identification method to a defined group of ynicroorgani
fied agars suitable for the targeted group microorganisms, i.e. lactic acid bacteria or
ba and Sharpe agar (MRS) or M17 (see Clause C.3);

ple of the validation of an identification method to a defined and restricted group of microd
a specified agar suitable for the targeted group microorganisms, i.e. Lactobacillus d
. lactis and Lactobacillus delbrueckii subsp. bulgaricus (see Clause C.4).

sms from

sms from
De Man,

rganisms
elbrueckii

mple of the validation of an identification method to an undefined group

organisms from non-selective agars and aselective agar

of validation is the following:

a) groups of microorganisms: total microflora, andifaddition the differentiation of the species ¥

Bacill
b) datah
c¢) cultu
(TSY

d) micrg
e) comp
The ident
The relial

— 700 s
selec

s cereus group;
ase name, version and content: company A, version 5, 7 000 species and 200 genera;

re media: non-selective agars [eg. tryptone soya agar (TSA) or tryptone soya yeast ex
£A)], and Mossel mannitol-egg.yolk-polymyxin (MYP) selective agar;

organism type: bacteria;

arison algorithm: version 3.5.

fication methodprinciple is MALDI-TOF mass spectrometry.

ility study ‘includes strains from species included in the database content as follows:

trains,.from minimum 50 different genera (and 700 different species) recovered on §
iyéagars, e.g. TSA or TSYEA;

vithin the

[ract agar

ome non-

— 45 strains from species of the Bacillus cereus group usually encountered in food microbio
as much as possible the same number of strains per species, and 5 strains from other Bacillus species
recovered on MYP.

The organizing laboratory tested the 750 strains with the identification method.

The interlaboratory study includes:

ogy, with

— 24 strains from various families, genera and species recovered on some non-selective agars, e.g. TSA
or TSYEA;

— 6 strains from species of the Bacillus cereus group and 2 strains from other Bacillus species recovered on MYP.
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All 14 participants to the interlaboratory study tested the 32 strains with the identification method.

The identification method was successfully validated based on the results presented in Tables C.1 to C.7.

Table C.1 — Results of the identification reliability study

Identity of the strain .
ificati Identity of the Interpretation
Tested | Agar(s) used to . Identification strain by the of ll')esul ts
strain | recover the strain A_551gr_1ed . met!l(_)d, or method under
identity identification validation? (IA/ID/N¢)
method principle
1 TSYEA Bacillus Conventional test Bacillus IA
Ticheniformis With blochemical Ticheniformis
gallery
2 TSYEA Listeria ivanovii Conventional test Listeria 1D
with biochemical monocytogenes
gallery
3 TSYEA Escherichia coli Conventional test Shigella spp. 1D
with biochemical
gallery
Etc.
Key
IA: identifi¢ation agreement, ID: identification deviation, N: no identification.
a2 Includ¢ results with no identification.
NOTE Chgracteristics of the individual strains are as a minimum: the name.of the strain, (culture) collection numbex and origin
of the straip. Other available characteristics can be added as well.

Table (.2 — Interpretation of the identification déeviations of the identification reliability study

. Identity of the strain by a third
] Identity of the method using a different ]
Tested Assigned strain by the principle Interpretation of fesults
strain identity method under - (IA/IRDgepys OF IRD g cies)
validation?2 Method Identity of
principle the strain
2 Listeria Listeria 16SrDNA Listeria IA
ivanovii monocytogenes sequencing monocytogenes
3 Escherichia Shigella'spp. 16S rDNA Escherichia coli IRDgepys
coli sequencing
Etc.
Key
[A: identififation agreement, IRD,s: identification reliability deviation at the genus level, IRDp. e, identification reliability
deviation aft the species/level.
a  Includ¢ results'with no identification.
NOTE Characteristics of the individual strains are as a minimum: the name of the strain, (culture) collection numbejf and origin
of the straim Ot avattabie CiTaracteristics camr be added as Wetl.

Table C.3 — Summary of the results in the identification reliability study

Number of
Tested agar -
Strains (N) IA N, IRD ;o5 IRD e cies
TSYEA or TSA 700 683 2 5 15
MYP 50 48 0 1
Key
N: number of strains, /A: identification agreement, Ny: number of non-identified strains, IRDg,,: identification reliability
deviation at the genus level, IRD, . ;s identification reliability deviation at the species level.

23
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— From non-selective agar, e.g. TSA or TSYEA:

enus

and IRC

species

in the defined

R,;=0,3 %; IRCgenus =99,3 %; IRCSpecies =979 %.
— From MYP:
R, =2,0 %; IRCgenus =100 %; IRCSpecies =98,0 %.
Table C.4 — Evaluation of the identification reliability study results
Tested aE Identification reliability at genus level (%) Identification reliability at species level (%)
este ars - -
100 - IRCe,s AL Evaluation? 100 - IRC o cjes AL Evaluation?
TSYEA or|TSA 0,7 Accepted 2,1 6 Acc¢pted
MYP 0 Accepted 2,0 Acc¢pted
Key
IRCyep,: idpntification reliability at the genus level, IRC, . identification reliability at the species level, AL: acceptapility limit.

a  Evaludtion: Results reported as Accepted or Not accepted.

Table C.5 — Results for the interlaboratory)study

deviation at the genus level, IRD :

species*

N: number of strains, IA: identification agreement, N,: number of non-identified strains, IRD
identification reliability deviation at the species level.

genus®

Number of identified strains from Number of identified strains from
non-selective agar (TSYEA or TSA) selective agar (MYP)
Collabdrators Number of Number of Number of Numbdr of
incorrectly correctly incorrectly corregtly
identified strains identified strains identified strains identified strains
(Vi) (4) (Vi) (A}
Collaborafor 1 1/24 23/24 0/8 8/8
Collaborator 2 0/24 24/24 0/8 7/8
Etc. /24 /24 /8 /8
Collaborator 14 0/24 24/24 1/8 7/8
Total 2/336 330/336 1/112 110/112
Key
(N;J): includes the number of non-identified strains (N,) and the identification reliability deviation (IRD); IA: id¢ntification
agreement
Table'C’6 — Summary of the results in the interlaboratory study
Number of
Tested agar -
Strains (N) 1A Ny IRD,o 5 IRD} e cies

TSYEA or|[TSA 336 330 2 2 4
MYP 112 110 1 1
Key

identification reliability

In the identification reliability study, risk of non-identification (Ry;), IRCgeps

scope of validation are the following:

R, =0,6 %; IRC

From MYP:

genus

IRC

species

=99,4 %;

From non-selective agar, e.g. TSA or TSYEA:

= 98,8 %.
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- 0
genus species ~ 99,1 %.

Table C.7 — Evaluation of the interlaboratory study results

Tested Identification reliability at genus level (%) Identification reliability at species level (%)
ested agars - -

100 - IRC ey AL Evaluation? 100 - IRC e cies AL Evaluation?
TSYEA or TSA 0,6 4 Accepted 1,2 6 Accepted
MYP 09 3 Accepted 0,9 5 Accepted
Key
IRCyepys: identification reliability at the genus level, IRC ;s identification reliability at the species level, AL: acceptability limit.
a Evaluation+Results rppnv‘fnd as Ar‘r‘npfnd orNot qr‘r‘ﬂpl’pr‘
C.3 Example of the validation of an identification method to a defined group
of micr¢gorganisms from specified agars suitable for the targeted group
microogganisms
The scop¢g of validation is the following:

a) group of microorganisms: lactic acid bacteria;

b) datah
c¢) cultu
d) micrg
e) comp

The ident

The reliahility study includes strains from species included in the database content as follows: 2

recovered

The orgar
grow on t
order cov
orderast

The ident

ase name, version and content: company B, version 1, 225 species;
e media: agars for lactic acid bacteria (e.g. MRS or M17);
organism type: lactic acid bacteria;

arison algorithm: version 2020/1.

fication method principle is target DNA sequencing (gyrB)

on some agars suitable for lactic acid bacteria recovery, e.g. MRS or M17.

1izing laboratory tested the 250 strains with the identification method. The strains were
he tested agar plates used, i.e, MRS or M17. Most of the strains were gathered in the Lact
bring all the genera, but 3 strains were belonging to the Sporolactobacillus genus from the
hey produce lactic acid.

b0 strains

all able to
bbacillales
Bacillales

.8toC.11.

fication method was'not successfully validated based on the results presented in Tables (
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Table C.8 — Results of the identification reliability study

Identity of the strain .
ificati Identity of the Interpretation
Tested | Agar(s) used to re- ] Identification strain by the of fesults
strain cover the strain Assigned _ method method under
identity or identification validation? (IA/ID/Ny)
method principle
1 MRS Lactobacillus brevis 165 rDNA Lacgobaczyus ID
sequencing hilgardii
2 MRS Lactococcus lactis 165 rDNA Lactococcus lactis IA
sequencing
R Leuconostoc 16S rDNA - . .
3 IMIINO . . ucTriococcus ucril ll.)
mesenteroides sequencing
Etc.
Key
IA: identifigation agreement, ID: identification deviation, Nj: no identification.
a2 Includ¢ results with no identification.

NOTE Chpracteristics of the individual strains are as a minimum: the name of the strain, (culture) collection numbet
of the straip. Other available characteristics can be added as well.

and origin

a  Includ

NOTE Ch
of the strai

deviation at the species level.

b results with no identificatiof.

Tabjle C.9 — Interpretation for the identification deviations of the identification reliabjlity
. Identity of the strain by)a third
. Identity of the method using a different .
Tested Assigned strain by the principle Interpretation of|results
strain identity method under - (IA/IRDgepys OF IRDpecies)
validation2 Method Identity of
principle the strain
Lactobacillus Lactobacillus Mass . .
1 brevis hilgardii spectrometry Lactobacillus brevis IRDspecies
Leuconostoc . Leuconostoc
3 mesenteroides Oenococcus oent MLST mesenteroides IRDgenus
Etc.
Key
[A: identififation agreement, IRD,,,s: identification reliability deviation at the genus level, IRDp, e identification reliability

racteristics of the individual strains are as a minimum: the name of the strain, (culture) collection number
. Other available chagacteristics can be added as well.

and origin

Table'€:10 — Summary of the results in the identification reliability study

deviation at the genus level, IRD

N: number of strains, I4: identification agreement, Ny: number of non-identified strains, IRDgeps:

species identification reliability deviation at the species level.

Number of
Tested agar -
Strains (N) 1A Ny IRD, e IRD o cies
MRS or M 250 228 2 10 20
Key

identification reliability

In the identification reliability study, risk of non-identification (Ry;), IRCgep s

scope of validation are the following:

Ry = 0,8 %; IRC,

=96,0 %;

enus

IRC,

species

=92,0 %.
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and IRC

species

in the defined
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Table C.11 — Evaluation of the identification reliability study results

Tested Identification reliability at genus level (%) Identification reliability at species level (%)
ested agars - -

100 - IRCp5 AL Evaluation? 100 - IRC e cies AL Evaluation?
MRS or M17 4,0 3 Not accepted 8,0 6 Not accepted
Key
IRCyep,: identification reliability at the genus level, IRC.s: identification reliability at the species level, AL: acceptability limit.
a  Evaluation: Results reported as Accepted or Not accepted.

The data and tables are not given for the interlaboratory study because the method did not pass the first
part of the validation, i.e. the performance characteristics study.

mple of the validation of an identification method to a defined andrestricted

microorganisms from a specified agar suitable for the targeted group
‘ganisms

of validation is the following:

C.4 Exd
group o
microol
The scope
a) grou

bulg
b) nod
c¢) cultu
d) micrg

bulga

e) no d:[abase and therefore no algorithm.

The ide
identifica

The relid
Lactobaci
Lactobaci

The organizing laboratory tested the 75 strains with the identification method. The strains were

growont

The interlaboratory studydncludes:

— 12 st

— 8 strgdins fiiom Lactobacillus different from Lactobacillus delbrueckii recovered on MRS.

of microorganisms: Lactobacillus delbrueckii subsp. lactis and Lactobacillus delbruedkii subsp.

icus;
abase as the identification is a multiplex PCR assay;

e medium: MRS agar for lactic acid bacteria;

ricus;

ification method principle is multiplex’ PCR run after a Lactobacillus delbrueck
Fion method.

lus delbrueckii subsp. bulgaricus:25 strains of each sub-species recovered on MRS. In ad
lus strains from 25 different'species are included in the tested panel.

he tested agar plates(used, i.e. MRS.

All 12 panticipants to the interlaboratory study tested the 32 strains with the identification meth

organism type: Lactobacillus delbrueckii subsp.%ldctis and Lactobacillus delbrueckii subsp.

I species

bility study includes strains Arom sub-species Lactobacillus delbrueckii subsp. Iactis and

dition, 25

hll able to

rains from Lactobacillus delbrueckii subsp. lactis and 12 Lactobacillus delbrueckii subsp. bulgaricus
recoyered on gome MRS;

d.

The identification method was successfully validated based on the results presented in Tables C.12 to C.17.
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