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reword

ISO (the International 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.
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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 SO 16140:2003. The ISO 16140 series consists of six parts with the
general title, Microbiology of the food chain — Method validation:

Part 1: Vocabulary;
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Part 2:

Part 3:
labora

Protocol for the verification of reference methods and validated alternative methods in.dssi
bory;

hgle

Part 4:Protocol for method validation in a single laboratory;

Part 5 Protocol for factorial interlaboratory validation for non-proprietary methéods;

Parté6: fion

and tyj

Protocol for the validation of alternative (proprietary) methods for mjerobiological confirma
bing procedures.

ISO 17468 the

developme]

is a closely linked International Standard, which establishes technical rules for
nt and validation of standardized methods.

In general,|two stages are needed before a method can be used in.a‘laboratory.

The fil
labora
In the
study

st stage is the validation of the method. Validatien is conducted using a study in a siJ
fory followed by an interlaboratory study (see ISO 16140-2, ISO 16140-5 and ISO 1614(
fase when a method is validated within one laboratory (see ISO 16140-4), no interlaborat
s conducted.

ngle
-6).
ory

The sefcond stage is method verification, where a laboratory demonstrates that it can satisfactdrily
perform a validated method. This is desekribed in this document (i.e. ISO 16140-3). Verification is
only applicable to methods that have been validated using an interlaboratory study.

In general,

A referenc
accepted 1
published |

two types of methods are distinguished: reference methods and alternative methods.

e method is defined in ISO 16140-1:2016, 2.59, as an “internationally recognized and wi
hethod”. The note to.entry clarifies that “these are ISO standards and standards joi
by [SO and CEN or'ether regional/national standards of equivalent standing”.

lely
htly

In the ISO
defined in

16140 series; reference methods include standardized reference (ISO and CEN) method
SO 17468:2016, 3.5, as a “reference method described in a standard”.

An alterndtive method (method submitted for validation) is defined in ISO 16140-1:2016, 2.4, {
“method of anfalysis that detects or quantifies, for a given category of products, the same analytg as
is detected ot’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”.

1S a

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 this document) is not
applicable. ISO 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 (qualitative and quantitative) and ISO 16140-5
(quantitative only) can also be used for validation without a reference method.

vi © IS0 2021 - 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 reAl:ierZIr):;:rllftlz (T\./%Illetgoagse To validate alternative Choose
(performance characteristics are given)? 1S0 1%140:2003 Er 1SO 16140-2? (proprietary) methods 1SO 16140-2

To validate non-
proprietary methods

To do a single-

laboratory validation

1SO 16140-5

1SO 16140-4

Choose

Choose

l To validate reference
v methods !

he method validated in accordance with ISO 16140-4? Choose
1SO 16140-2

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

he (food) category to be
tested in the scope of D—P[ For extension of the scope of a reference method
lidation of the method?

NO']
toi
cha

NO1
refe
(ful

ISO
a v{

rence) has been-validated. However, some reference methods (including ISO or CEN standards)

bry”specific situation where only the confirmation procedure of a method is to be val

the

in accordance with ISO 16140-2

]——><
=
p For extension of the scope of a non“proprietary method validated in accordance
with ISO 16140-5 IS
or
IS

p For extension of the scope of an alternative\(proprietary) method validated

For use of the (food) typerin a'single laboratory, in the case of:

a) an alternative (proprietary) method validated in accordance with ISO 16140-2;
[ b) anon-proprietary method validated in accordance with ISO 16140-5; or

c) areference method with performance characteristics; or

d) areferenceimethod without performance characteristics.

Choose
1SO 16140-3
(verification)

Figure 1 — Flow chart for application of the ISO 16140 series

n o«

E1 In this document, the words “category”, “type” and/or “item” are sometimes combined W
prove readability. However, the word “(food)” is interchangeable with “(feed)” and other areag
n as mentioned in Clause 1.

Choose
017468

Choose
017468
Choose
16140-2
Choose
16140-5

Choose
16140-4

rith “(food)”
of the food

E2 The genéerglprinciple for method verification is that the method to be verified (either alfernative or

y) validatedyFor verification of these methods, the protocols are described in Annex F.

1614026 is somewhat different from the other parts in the ISO 16140 series in that i

are not yet

relates to
dated [e.g.

biochemical confirmation of Enterobacteriaceae (see 1SO 21528-2)]. The confirmation

procedure

advances a suspected (presumptive) 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 16140-6 clearly defines the selective agar(s) from which strains can be confirmed using the
alternative confirmation method. If successfully validated, the alternative confirmation method can
only be used if strains are recovered on an agar that was used and 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).

© IS0 2021 - All rights reserved
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Reference method

Detection method
. . Isolation: X Lo
Test portion ——> Enrichment —> ; —>| Confirmation: . ) .
Selective agar(s) _ biochemical Alternative confirmation
_ immunological ' method validated in
Enumeration method ~ mole cularg accordance with this document
Test portion Enumeration: > - etc. [validated for specific agar(s)]

Selective agar(s)

Alternative method validated in accordance with ISO 16140-2

Detection meth|
Testp

Enumeration m|

Test

Fi

EXAMPLE

An alternat
for Salmone
ISO 6579-1)
ISO 6579-1)
replace the

by labo

by labo

by labg
and/or

The validatg

by labo
include

by lab
proced

0.2 Verification versus validation

pd Confirmation is not

ortion —m—m—> Detecfilon included in the protocol
procedure of the alternative method
bthod Confi Lo Are any of the confirmation
onfirmation )
ortion Enumeration included in th;s procedures for the alternative C:;{ fl;ifi)l;y'r
_— — validation i
procedure protocol of the —> method basled ona refgrence %_ accordance
method or is confirmation

alternative method this docume]

starting from an isolation

agar that is included in the
validation study in accordance
with ISO 16140-2?

Not covered
validation in
accordance

this docume

>\ No &=

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

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

lla as described in ISO 6579-1. In the validation stddy, XLD (mandatory agar in accordance 1
plus BGA and a specified chromogenic agar (two optional agars for second plating in accordance
were used as the agars to start the confirmation:, The validated confirmation method can be use
piochemical confirmation under the following-.¢onditions:

ratories using the ISO 6579-1; or

Fatories using an ISO 16140-2 validatéd-alternative method thatrefers to ISO 6579-1 for confirmatio

ratories using an ISO 16140-2 Vvalidated alternative method that starts the confirmation from
BGA agar and/or the specifiéd chromogenic agar.
d confirmation method-cannot be used under the following conditions:

d in the validation t0 start the confirmation (e.g. Hektoen agar and SS agar only); or

ire that doés not require isolation on agar.

ISO 16140

vith
ht

y

ith

t

ve confirmation method based on ELISA has been validated to replace the biochemical confirmation

vith
vith
d to

h; or

XLD

ratories using an 1S0,46140-2 validated alternative method that refers only to agars other than those

ratories using an ISO 16140-2 validated alternative method that refers only to a confirmation

£o11
aS TOUTTUVV S

£3 IS APNS o Ldots 2| il A3
CTIICSCIICCCT IS TOT varradacrotr antr veT ITICatroTr;

— validation: establishment of the performance characteristics of a method and provision of objective

eviden

ce that the performance requirements for a specified intended use are fulfilled;

— verification: demonstration that a validated method performs, in the user’s hands, according to the
method’s specifications determined in the validation study and is fit for its intended purpose.

NOTE 1

The user’s hand means the user laboratory.

Method verification applies to methods that are:

— reference methods, including ISO or CEN standards, that are validated using at least an

interla

viii

boratory study;
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NOTE 2  However, some reference methods (including ISO or CEN standards) are not yet (fully) validated.
For verification of these methods, the protocols are described in Annex F.

alternative methods, proprietary or otherwise, when the validation included an interlaboratory
study. The method has been validated in accordance with

— IS0 16140-2 for alternative (proprietary) methods,
— IS0 16140-5 for non-proprietary methods, or

ISO 16140-6 for alternative (proprietary) confirmation and typing methods.

validation study, it is not possible to test all existing foods; the diversity and number |of samples
H in any validation study is limited. In most cases, the validation is based on five different food
gories (categories as defined in ISO 16140-1:2016, 2.11, and specified in ISO 16140-2;20164, Annex A).

times the validation is supplemented with additional (other) categories such' as pet food and

e
?Lal feed, environmental samples (food or feed production), and/or primary production spmples.

en a minimum of five different food categories are validated, the method is regardeld as being

validated for a “broad range of foods”. And even though only five food-categories are tedted during

the
cate
bro
The

Twd

Thd
be 4

validation study, the method is expected to work for any type ofdepd samples within the 15 food
gories in ISO 16140-2: 2016, Annex A. In other words, the “scope® of validation of the rhethod is a
hd range of foods, corresponding to the 15 food categories included in ISO 16140-2:201¢, Annex A.
scope of validation is important for selecting categories, types and items for the verificaftion.

kinds of verification are distinguished:

The first one is named implementation verification. Its purpose is to demonstrate thlat the user

laboratory is able to perform the method corréctly. The user laboratory tests a (food
was used in the validation study (for qualitative methods) and any (food) item within t

to the result obtained from the validatien.

The second one is named (food) item verification. Its purpose is to demonstrate th
laboratory is capable of testing the(food) items it claims in the scope of laboratory appli

test challenging (food) items.
pplied. Different scopes are distinguished:
claimed toibe applicable.

scopeofvalidation: (group of) products - categories or types or items - for which the a
of th€ method is claimed to be validated.

validation (for quantitative methods) andithén compares the result obtained from the ¥

user laboratory tests (food), items included in the scope of validation that are commonly
by the user. As not all (food}-items can be included in the verification, the user laboratory

scope specifies the (group of) products - categories or types or items - for which the 1

scope of thesmethod: (group of) products - categories or types or items - for which the

| item that
he scope of
rerification

ht the user
cation. The
 examined
is asked to

hethod can

method is

bplicability

The

© IS0 2021 - All rights reserved

NOTE Thechaim forthestope of vatidation s i most tases wider tham the productstiat

re included

in the validation study itself. For example, in the case of alternative (proprietary) methods validated
in accordance with ISO 16140-2:2016: if at least five (= 5) food categories - by using a minimum of three
different food types per category - were tested in the validation study, then the scope of validation is a
“broad range of foods” (so all 15 food categories are claimed in the scope of validation). When less than five
(< 5) food categories were tested, the scope of validation is limited to only those food categories included in
the validation.

scope of laboratory application: (group of) products - categories or types or items - for which the
method is claimed to be used by the laboratory and are within the scope of validation.

overlap between the different scopes (including an example) is illustrated in Figure 3.

ix
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Scope of the method

— e E e
—
- ~§

- - Scope of validation ~

w

cope of the method

- - == === . = =7 [T oEmmmmmmmmm—m—————m—m T [

Method has been validated for a “broad I The user laboratory wants to verify the
range of foods” invelving the following : method for a “broad range of foods”.
food categories.and food items: : The user laboratory selects:
— heat-processed milk and dairy : Implementation verification:

products [food item: pasteurized I — food item: minced meat [category:

; 1

milk}; 1 raw meat and ready-to-cook meat
—£ raw meat and ready-to-cook meat : products (except poultry)].

products (except poultry) [food item: : (Food) item verification, as these are

minced meat]; : challenging matrices and relevant to the
— eggs and egg products (derivates) 1 food items tested by the user laboratory:

[food item: whole liquid egg]; : — blue cheese [category: raw milk and
— chocolate, bakery products and : dairy products];
!
1
1
1
1
1
1
1
1
1
1
1
T
1
1

Method is §ipplicable to:

— producfs intended for human
consumjption (15 categories);

— producty intended for animal
feeding |1 category);

— environnental samples in the area
of food pind feed production,
handling (1 category);

— sampleqd from the primary
productjion stage (1 category).

confectionary [food item: bakery — smoked fish [category: ready-to-eat,
product with custard]; ready-to-reheat fishery products];
— multi-component foods or meal — alfalfa [category: fresh produce and
components [food item: refrigerated fruits];
pasta salad]. — black pepper [category: dried
cereals, fruits, nuts, seeds and
vegetables];
PR EateHOrHHHECOMBoReRt—

foods or meal components].

Figure 3 — Overlap between the different scopes (including an example)

At the time of publication of this document (i.e. ISO 16140-3:2021), some reference methods are not
yet (fully) validated and would therefore fall outside the scope of this document. It is recognized that
standardization organizations (including ISO and CEN committees) will need time to validate their
reference methods. Therefore, these non-validated reference methods (including ISO or CEN standards)
are verified in a user laboratory according to a specific protocol (see Annex F). This is seen as a
temporary situation until these methods are validated by the ISO and/or CEN committees. For further
information, see Reference [13].
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In this document:

— “shall” indicates a requirement;

— “should” indicates a recommendation;

— “may” indicates a permission;

— “can” indicates a possibility or a capability.

Information marked “NOTE” is for guidance in understanding or clarifying the associated sentence.

© IS0 2021 - All rights reserved
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INTERNATIONAL STANDARD
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Microbiology of the food chain — Method validation —

Part 3:
Protocol for the verification of reference methods and
validated alternative methods in a single laboratory

1

Thi
mef

Thi

Scope

5 document specifies the protocol for the verification of reference methods and validated
hods for implementation in the user laboratory.

5 document is applicable to the verification of methods used for the\analysis (detect

qualntification), confirmation and typing of microorganisms in:

Thi
(mi

The
mef
alte
of nl

2

Thd
con
und

ISO
dec

ISO

products intended for human consumption;

products intended for animal feeding;

environmental samples in the area of food and feed preduction, handling;
samples from the primary production stage.

5 document is, in particular, applicable to bacteria and fungi. Some clauses can be applical
Cro)organisms or their metabolites, to be determined on a case-by-case basis.

hods are described in Clauses 5 and 6. The technical protocol for the verification o
rmative confirmation and typingmethods is described in Clause 7. The protocols for the ¥
on-validated reference methods'are described in Annex F.

Normative references

following documents’are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated referencés,the latest edition of the referenced document (including any amendmen

6887 (allparts), Microbiology of the food chain — Preparation of test samples, initial susf
mal dilutions for microbiological examination

7218, Microbiology of food and animal feeding stuffs — General requirements and g

mic

hlternative

ion and/or

ble to other

technical protocols for the verification ©f validated qualitative methods and validated gluantitative

f validated
rerification

Pir content
pplies. For
[s) applies.

ension and

Liidance for

r'nhinlngir'nl examinations

ISO

3

16140-1:2016, Microbiology of the food chain — Method validation — Part 1: Vocabulary

Terms and definitions

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

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

© IS0 2021 - All rights reserved
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31

alternative confirmation or typing method

confirmation or typing method submitted for validation

method of analysis that confirms or types the same analyte as is confirmed or typed using the
corresponding reference method

Note 1 to entry: 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.

[SOURCE: ISO 16140-6:2019, 3.2, modified — Note 2 to entry has been deleted.]

3.2

bias
measuremgent bias
estimate of a systematic measurement error, or the systematic difference between the-quantitative
assigned value and the average of measurement replicate results

[SOURCE: ISO 16140-1:2016, 2.9]

3.3
(food) category
group of (fpod) types (3.18) of the same origin

EXAMPLE Food category: heat-processed milk and dairy products. Food type: pasteurized dairy prodicts.
Food item: ¢reme briilée.

Note 1 to enftry: The (food) categories are listed in Annex A.

[SOURCE: ISO 16140-1:2016, 2.11, modified — In the tertn, “(food)” has been added before “categdry”.
In the definition, “(food)” has replaced “sample”. The exdmple has been modified to align with the tefms
used in Anpex A. Note 1 to entry has been added.]

34
estimated|bias
eBias
determination of the bias (3.2) based'an the experimental design described in this document [(i.e.
ISO 161403)

Note 1 to enjtry: An accurate determination of the bias is not possible as the number of samples tested is sthall.
Therefore, the term “estimated.bias” (“eBias”) is used in this document.

3.5
estimated/LOD;,
eLOD;,
determination ofithe LODs, (level of detection at 50 % probability of detection) based on |the
experimental.design described in this document

Nt 1t s A fadai 3 43 £ ILAOD 3 s 3lal il 1 £ 1 i rad s ll
ote O errct Y I attuT atC UC T T I A tTOIT OT tIIC O DT 1S5 TTUT PUS STOTC A S HITCITUTITOC T UT SATITPTC STCSTCUTS™S d

in comparison to the number of samples required in ISO 16140-2:2016. Therefore, the term “estimated LODg,”
(“eLODg") is used in this document.

Note 2 to entry: LODc is defined in ISO 16140-1:2016, 2.35.

3.6

exclusivity study

study involving pure non-target strains (3.11), which can be potentially cross-reactive, but are not
expected to be detected or enumerated by the alternative method

[SOURCE: ISO 16140-1:2016, 2.22]
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inclusivity study
study involving pure target strains (3.15) to be detected or enumerated by the alternative method

[SOURCE: ISO 16140-1:2016, 2.31]

3.8

(food) item
single specified food, feed, environmental or primary production matrix (3.10)

EXAMPLE Food category: heat-processed milk and dairy products. Food type: pasteurized dairy products.
Foogten—cremebritée:

[SOPURCE: ISO 16140-1:2016, 2.34, modified — In the term, “(food)” has been added before [item”. The
example has been modified to align with the terms used in Annex A.]

39

labpratory sample

san|

[SO

3.10

ma
all 4

[SO

3.1
nor|
stra
tob

[SO
or g

3.1
refé
maft
has

Not

Not
pro

[SO
and

ple prepared for sending to the laboratory and intended for inspectionior-testing

URCE: ISO 6887-1:2017, 3.1]

[rix
he components of the sample

URCE: I1SO 16140-1:2016, 2.38, modified — In the term)"(product)” has been deleted.]

|
-target strain

in, defined according to the scope of the reférence method that would not reasonably b
e confirmed, detected or enumerated by the alternative method

[JRCE: ISO 16140-1:2016, 2.44, modified — In the definition, “confirmed” has been added t
numerated”.]

D

-

brence material
erial, sufficiently homogerneous and stable with respect to one or more specified proper]
been established to befit for its intended use in a measurement process

e 1 to entry: Propérties can be quantitative or qualitative, e.g. identity of substances or species.

b 2 to entry:“Uses may include the calibration of a measurement system, assessment of a m
edure, assigning values to other materials, and quality control.

JRCE=ISO Guide 30:2015, 2.1.1, modified — The original Notes 1 and 4 to entry have be
the'notes have been renumbered.]

e expected

b “detected

ties, which

easurement

en omitted

3.13

scope of laboratory application
categories, matrices, analytes and concentrations for an analytical method that a user laboratory (3.19)
claims to be capable of satisfactorily testing in its laboratory

Note 1 to entry: A method may have been validated to a broader range (scope) of analytes, matrices and
concentrations than the scope that will be claimed by a user laboratory. The scope of laboratory application
is < the scope of validation (3.14).
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3.14

scope of validation

categories, matrices, analytes and concentrations for which a validated method of analysis can be used
satisfactorily

[SOURCE: ISO 16140-1:2016, 2.70, modified — “categories” has been added and “matrices” has been
moved before “analytes”.]

3.15

target strain
strain, defined according to the scope of the reference method, that is expected to be confirmed,
detected or enumerated by the alternative method

[SOURCE: ISO 16140-1:2016, 2.74, modified — In the definition, “confirmed” has been added to-‘dete¢ted
or enumerated”.]

3.16
test portign
measured [volume or mass) representative sample taken from the laboratory sample (3.9) for use infthe
preparatioh of the initial suspension

Note 1 to erftry: Sometimes preparation of a test sample (3.17) from the laboratoryrsample is required beford the
test portion|is taken, but this is infrequently used in microbiological examinations.

[SOURCE: ISO 6887-1:2017, 3.5, modified — In the Note 1 to entry, “@’tést sample from” has been added
before “thd laboratory sample”.]

3.17

test sample
sample pré¢pared from the laboratory sample (3.9) according to the procedure specified in the fest
method anf from which test portions (3.16) are taken

Note 1 to eptry: Preparation of the laboratory sample before the test portion is taken is infrequently used in
microbiological examinations.

Note 2 to efptry: For confirmation and typing miethods, the sample is an isolated colony on defined selective or
non-selectiye agar plates.

[SOURCE: ]SO 6887-1:2017, 3.4, modified — In the definition, “test method” has replaced “methofl of
test” and Note 2 to entry has been added.]

3.18

(food) typ|
for a given|(food) category (3.3), a group of (food) items (3.8) processed in a similar way, with sintilar
intrinsic characteristics and a similar microbial ecology

[}

EXAMPLE Foed category: heat-processed milk and dairy products. Food type: pasteurized dairy produdt.

[SOURCE] 614.0- 016 8-modified —In the term and the definition—{food)}-has bee added
before “type”, “category” and “items”.]

3.19

user laboratory

laboratory that implements a validated alternative method and/or a validated reference method

Note 1 to entry: Some reference methods (including ISO or CEN standards) are not yet (fully) validated. For
verification of these methods, the protocols are described in Annex F.
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3.20
validation
establishment of the performance characteristics of a method and provision of objective evidence that

the

performance requirements for a specified intended use are fulfilled

[SOURCE: ISO 16140-1:2016, 2.81]

3.21

verification
demonstration that a validated method performs, in the user’s hands, according to the method’s
specifications determined in the validation (3.20) study and is fit for its intended purpose

Not

e 1 to entry: Some reference methods (including ISO or CEN standards) are not yet (fully) va

verification of these methods, the protocols are described in Annex F.

[SO
and|

4
qu

4.1
The

Thd

JRCE: ISO 16140-1: 2016, 2.83, modified — In the definition, “performs” has_replaced
“intended” has been added before “purpose”. Note 1 to entry has been repldeed.]

hntification methods

General
verification of qualitative (detection) methods and quantitative methods is undertaken in
implementation verification;
(food) item verification.

verification focuses on (food) items that are within the scope of validation and within t

labgratory application.

Bef
pub
sco

Imp
imp
and

For
pro

4.2

Imp

bre performing method verification, the user laboratory shall refer to the validatio
lished by recognized standards‘bodies and/or method certification bodies as the sourc
be of validation and to selectappropriate (food) items for verification.

lementation verificatiopr oecurs before (food) item verification. The technical rules for j
lementation verification-and (food) item verification are given in Clause 5 for qualitatiy
Clause 6 for quantitative methods.

the verificatighyof non-validated reference methods, the user laboratory shall use th
focols as described in Annex F.

Implementation verification

lémentation verification aims to demonstrate the competence of the user laboratory to p

lidated. For

functions”

General principles of verification of qualitative (detectipn) methods and

two parts:

he scope of

h report(s)
e(s) for the

performing
e methods

b technical

erform the

vali

dated method: This s achieved by tsability to obtaim the exXpected TESUits o a (food ) 1t

The user laboratory shall:

review the validation data for the method;

for qualitative methods:

m.

— select one (food) item tested during the validation study that belongs within the scope of

laboratory application of the user laboratory;

— when the (food) items included in the validation study do not belong within the scope of
laboratory application of the user laboratory, the user laboratory shall obtain one of the (food)
items; this is necessary because the limit of detection of the method is affected by the (food) item;
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— usethisselected (food) item and the sample size that was used in the validation study to perform
the implementation verification;

— for quantitative methods: select any (food) item that belongs within the scope of validation of the
method (but not necessarily tested during the validation).

4.3 (Food) item verification

The (food) item verification aims to demonstrate the competence of the user laboratory to perform the
validated method with (food) items that are tested in the user laboratory.

The user ldboratory shall:

— select pne challenging (food) item from each (food) category listed within the scope ofvalidafion
(see 4.4t for details) that is also a (food) category tested within the scope of laboratory applicatign of
the us¢r laboratory;

— use thfs (food) item and the sample size (or a smaller sample size if routinély used in the {iser
laboragory) used in the validation study to perform the (food) item verification:

4.4 Requirements for implementation verification and (food) item verification

Figures 4, $ and 6 show the number of (food) items required for implenientation verification and (fdod)
item verifigation under different circumstances. Figures 4 and 5 only refer to food categories. Figufe 6
includes other categories.

Scope of validation Scope of laboratory application
“Broad range of foods” scope

Validated reference method or
alternative method validated in accordance
with ISO 16140-2 or ISO 16140-5

Food . “Broad range of foods” scope Implementation verification
categories
tested during™{__ 7/, N
the validatioh | —~{ Category 1 — Types — Items
Category 2 — Types — Items
Category 3 — Types —tltems — For qualitative methods: select one food iteth
tested during the validation study, belonging to
Category 4 — TypeS>>Items -
the scope of laboratory application
Category 5 — Types — Items Yy, — For quantitative methods: select any food it¢m
belonging to the scope of laboratory applicafion
fCategory 6N )
// e
Food A
categories . .
1ot tested (Food) item verification
during the
validation
but included Categorv 1 5
in the.scolpe — Choose a minimum of 5 challenging food items,
of validation each one from a different food category

belonging to the scope of laboratory application

Figure 4 — Food items required when verifying a method for a “broad range of foods” scope

In Figure 4, the selection of the categories for (food) item verification is given only as an example
(arrows with dotted outlines). In contrast to implementation verification, there is no obligation to select
one food item from a category tested during the validation (in the case of qualitative methods) and four
food items from four food categories not tested during the validation. The user laboratory can make its
own selection from the 15 food categories.
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The scope of laboratory application shown in Figure 4 is for a “broad range of foods”, meaning that the
user laboratory has included five or more food categories in its verification study and can therefore
claim application for a “broad range of foods”. If the scope of laboratory application is smaller than the
scope of validation, the user laboratory shall only test food items from its restricted food categories.
For example, if the scope of laboratory application is limited to three food categories, then the user
laboratory shall verify a minimum of one food item from each of the three food categories.

Scope of validation Scope of laboratory application
Validated reference method or
alternative method validated in accordance|
with LU 1613U=2'0r IbU 161305 Implementation verification
“Limited range of foods” scope
Foqd
cat¢gories — For qualitative methods? select on¢ food item
tesfed during AN tested during the alidation study pelonging to
thelvalidation the scope of laboxatory application
Category 1 — Types — Items — For quantitativeé methods: select apy food item

belonging,to the scope of laboratofy application
N
@)

(Food) item verification

Category 2 — Types — Items
Category 3 — Types — Items

— If the scope of validation covers < 5 food
categories, choose a minimum of onfe challenging
food item from each of the food catefories
belonging to the scope of laboratory]application

Figure 5 — Food items required when verifying a method for a “limited range of foods” scope

In Higure 5, the selection of the categories for (food) item verification is given only as an ejample. For
the[‘limited range of foods” scope, a limited number of food categories is tested during the|validation.
It means the scope of validatien is restricted to the tested categories. Consequently, the user{laboratory
shall not verify the method“with categories outside of the limited scope. If the scope of [laboratory
application is smaller than the scope of validation, the user laboratory shall only test food jtems from
its gestricted food categories (arrows with dotted outlines). When the scope of the validatioh is limited
to gne category, both implementation verification and (food) item verification shall still be performed,
using a minimuhd of two items from the category: one item for implementation verification and another
foodl item forthe (food) item verification.

dated and
imal feed,

“““ a-sample oo t—orteed-producton—andP Ary—produetto AP RRS) . If any of
these other categories was included in the validation study and if it is claimed to be within the scope
of laboratory application of the user laboratory, then one item from each claimed category shall also be
included in the (food) item verification.
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Food
categories

Scope of validation

Scope of laboratory application

Validated reference method or

alternative method validated in accordance

with ISO 16140-2 or ISO 16140-5
“Broad range of foods and other

categories” scope

“Broad range of foods and other categories” scope

Implementation verification

tested during Cat 15T St
the validation ategory ypes €ms — For qualitative methods: select one food item
V\ Category 2 — Types — Items tested during the validation study belonging to
Category 3 — Types — Items the scope of laboratory application
Category 4 — Types — Items — For quantitative methods: select any food item
Category 5 — Types — Items belonging to the scope of laboratory applidation
Food
categories
nottested | Category 6 ... Q’J
duringthe | = ... Category 15
validation sory '\b‘
butincluded : (Food) item verifieation
in the scope Category Pet food and animal feed
of validatior - Types — Items %C)
Category Environmental samples «\
Other e — Types — Items — Choose a;minimum of 5 challenging food items
categ(;)l(‘jles Category Primary production each onefrom a different food category belonging
tested during to the'scope of laboratory application
o samples — Types — Items p Yy app
the validatiqn \- P yP — If other categories are included, choose one itefn
from each of these other categories belonging to
the scope of laboratory application
Figure|6 — Items required when verifying a method for a “broad range of foods and other
categories’ Scope
Table 1 surhmarizes the minimum number of (food) items required for the different scenarios.
Table¢ 1 — Summary of the minimum number of (food) items required for verification
Number of samples
Scope of validation Implementation
plement (Food) item verification Total
verification
“Broafd range of foods” 1 25 26
scope 3 5 food categories
“Limited range of foods%scope 1 Nfooq < 4 (Nfpoq + 1) 5
N¢l ,q categories
1 > 5 food items 26+ Nyper
“Broad range'of foods” + +
other catqgories (N,,...) scope L . NP
1 IUCIIT IT OIIT €4CI1 U1 ULIIE
Nyiher Other categories
€ » 1 Nijoq < 4 Nigog + N +1)<8
Limited range of foods food (Nfooa + Nogher + 1)
. +
N¢,0q Categories
. 1 item from each of the
+ other categories (N}..) scope :
Nyiher Other categories
Other categories (N ,..) scope 1 Nother <3 (Nother + D) <4
only

Table A.1 provides the list of (food) categories and corresponding (food) items. Annex B provides
further guidance on the selection of a challenging (food) item from each (food) category for (food) item
verification. The (food) items chosen from each (food) category shall be items that reflect the range
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of the laboratory samples received by the user laboratory, and should, as much as possible, be items
with components such as natural antimicrobial properties, vitamins, flavours and probiotics that may
interfere with the detection of the target microorganism.

4.5

Performance characteristics

Table 2 lists the required performance characteristics for method verification.

Table 2 — Required performance characteristics to be determined for verification

NO7
doe|

Metirod——Performance tharacteristic—implemmrentation verification{Food) itenmrverification
Qualitative |Estimated LODs (eLODs) 4 v
Intralaboratory reproducibility .
Quantitative Standard deViatiOn (S[R) Nov apphcable
Estimated bias (eBias) Not applicable v
NOTE1 The relationship between intralaboratory reproducibility standard deviation (S;z) ahd ISO 19036 is explained in 6.1.

'E 2 For the verification of qualitative method, three protocols are proposed to-the user laboratory. TH
5 not require a determination of an eLODg but to target a concentration of 3 cfuto\5-.cfu/test portion.

e protocol 3

5 |[Qualitative methods — Technical protocol for vérification

5.1 Estimated LOD;, (eLOD;,) determination

The eLOD;, determination is required for both the implementation verification and the (food) item

ver{fication.

— |Theuserlaboratory first follows one of thesg€lected technical protocols outlined below in fits entirety
to complete the implementation verifieation, demonstrating its ability to perform th¢ validated
method correctly.

— |The user laboratory then applies this same technical protocol for (food) item verificatiof.

Duiling the method verificationjrun the full procedure of the method as described, in¢luding the

confirmation procedure (if theye is one). A minimum of one individual test portion at each jnoculation

levgl needs to be confirmed, and the number of colonies for confirmation may be reduced to fone.

5.2| Experimental'design

The user laboratery shall select one of the three protocols described in Table 3.

Tahle 3 —Protocols to determine eLOD;, and number of replicates needed per inoculation level

Inoculation level of the test portion
Highlevel [ Intermediate | Lowlevel | 3 cfuto 5 cfu Blank Totalnumber of
Protocol 9 x LODg, / level 1xLODg,/ | /testportion replicates
test portion | 3 xLODg,/ | testportion
test portion

1 1 4 4 = 10

2 = 3 5 = 9

3 = = = 7 8
NOTE The abbreviation of colony forming units is cfu.
© IS0 2021 - All rights reserved 9
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The choice of protocol depends on the ability of the laboratory to achieve the desired level of
contamination of the test portion. Laboratory grown cultures or reference materials can be used for
inoculation (see 5.4.1).

— Protocol 1 can be used when there is uncertainty of achieving the desired level of contamination of
the test portions. This is relevant when a culture is used, without prior knowledge of the actual level
of the inoculum, to inoculate the test portions.

— Protocol 3 can be used when the level of contamination of the inoculum is known, e.g. when using a
reference material with known concentration.

— Protod
needs

Additional
repeat the

test results
of the labo

The protog
— Prepat

— Atam
selectg
the tar

— Inocul

— Deterr

Lo be repeated.

dilutions to that prescribed for any of the protocols can be used to minimize,the nee
experiment when inoculation levels do not comply with the requirements or the-verifica
cannot be interpreted (see Tables 6 and 8). This is, however, not mandatory,hut the deci
fatory conducting the experiment.

ols shall be performed as follows.

e cultures of the target microorganisms for inoculating the (food) items.

nimum, prepare the number of test portions of the same (feed) item that are required for
get microorganism.

hte the initial suspensions of the test portions accofding to the selected protocol in Table

hine the level of the target microorganism in theinoculum, atthe same time as the test port

are ingculated, by plating on a non-selective medium (e.g. plate count agar) or by performing

MPN (¢

NOTE

.g. 3 dilutions x 3 tubes). Enumerate in accordance with ISO 7218.

inoculated with extra dilutions to ensure thatthe target levels are included in the verification.

— Analys
— Forpr
(see 5
based

See also Ax

5.3 Sele
One (food)

e the inoculated test portions.using the full procedure of the method being verified.

5 for details). For protocol 3, no eLODg is determined. Instead, the results are evalug
bn the number of positives found out of the seven replicates tested.

nex C for addifional guidance and examples.

ction of (food) items

iterh is required for the implementation verification. Any (food) item that is included in

validation

0l 2 can be used if the first chosen pI'OfOCOl did mot work as antlc1pated, and the experliilent

1 to
Fion
bion

the

d protocol (see Table 3). Choose a (food) item that should not be naturally contaminated by

3.

ons
P an

If the level of the culture used for\inoculation is not known, additional test portions can be

tocol 1 and protocol 2: determine the eLOD;, using the positive and negative results obtained

ted

the

hfdwithin the scope of laboratory application can be selected.

For the (food) item verification, the user laboratory shall test a minimum of one (food) item, preferably
a challenging one, from each of the required (food) categories. Details on the required number of (food)
categories to test according to the scope of validation or to the scope of laboratory application are

described i

n 4.4. Annex B provides guidance on how to choose challenging (food) items.

5.4 Artificial contamination

5.4.1 Selection of strains

Strains can be from:

— culture collections;

10
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user laboratory collections;

— reference materials (including commercial reference materials, e.g. a freeze-dried strain with

known concentration).

When choosing the test strains, the majority should originate from the (food) categories selected for
the verification study and cover the recognized range of the target analyte with respect to the diversity
in identification characteristics (e.g. biochemical, serotype, phage type), geographical distribution and

inci

NOTE

veri

5.4

Use
det
tha

Ifn

iten
test

The

If tH

the

The
Aftg

but

Table 4 provides a guide on how to achieve the inoculation levels for each protocol.

dence (see ISO 16140-2:2016, Annex E).
Preferably, the strains used in the verification are from sources relevant to the (food)
PO L -t — " F

2 Inoculation of the test portions

the LOD;, data of the corresponding (food) categories from the validation study of the
prmine the level of contamination (this should be between one to nine timesthe LODs), S
will be used to inoculate the test portion. For protocol 3, use 3 cfu to 5 éfu/test portion.

b corresponding (food) categories are available in the validation study [e.g. for a challen
1 tested in (food) item verification], the LODg, value is assumed te be equal to or lower
portion.

following guidance is given as an example of procedures.suitable for producing inocula.

The selected strain is grown in a culture medium under conditions that enable the optir
of the strain (e.g. overnight culture). Follow the procedures specified in ISO 11133:2014

NOTE In this document, overnight culture is specified as 16 h to 24 h of incubation.

cfu/ml. It is assumed that this level will-be consistently achieved when the same culture
are used.

Repeat the culture under the same conditions and take into account the previously d

stability of the strain is knewn by the user laboratory (e.g. viability after storage at 4 °C

e user laboratory workswith ready-to-use target strains with known levels (e.g. referenc
steps described above are not required.

prepared inoculdim is introduced directly into the initial suspension of the individual tes
br inoculation the suspension is mixed thoroughly. The use of stressed cultures is rec
is not required (see ISO 16140-2:2016, Annex C).

item being

method to
ee Table 3)

bing (food)
han 1 cfu/

hal growth
5.4.

Enumerate the culture on a non-selectiveimedium to determine the concentration of the strain in

conditions

etermined

concentration to prepare dilutions to cover the range for inoculation. This step is not required if the

pvernight).

b material),

t portions.
bmmended

© IS0 2021 - All rights reserved
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Table 4 — Inoculation levels for each protocol

High level Intermediate level Low level 3 cfu to 5 cfu/test
Protocol 9 x LOD5 /test 3 x LODg /test 1 x LOD;,/test tion
portion portion portion por
1 This should be at a From the high inocula- From the intermedi- =
maximum of nine times| tion level, performa 1:3 ate inoculation level,
the expected LODg,. dilution to achieve the | perform 1:3 dilution to
intermediate level achieve the low level
2 = This should be at a max- From the intermedi- - AN
imum of three times the ate inoculation level, q/
expected LODg,. perform 1:3 dilution to .(1/
achieve the low level. ,\fb .
3 = = = &‘ﬁe level of
'ﬁtamination of the
INinoculum is known,
O (e.g. reference mate-
\% rial with know
A concentration)
More dilutjons can be tested to ensure that the target levels are incliided. Use as many dilutionf as

needed but

To determ

level inoculum when using protocol 1, the intermediate-leyébinoculum when using protocol 2 or

3 cfuto 5 g
selective m
inoculum i
to obtain 4
levels usin

Alternativyd
MPN appr¢
Tryptone §
determine

EXAMPLE

Based

An ovd
6 x 108

As the

always take into account a 1:3 dilution factor between the levels.

ne the inoculum level, enumerate, at the time the‘test portions are inoculated, the hj

fu/test portion inoculum when using protocol 3,in accordance with ISO 7218 (using a 1
edium, e.g. plate count agar). Take into account'the fact that the level of contamination of
5 very low and thus more replicates and/oralarger volume of the inoculum shall be analy

b protocol 1 or 2 will be calculated using the counts obtained and the dilution factors use

ly, an MPN determination of thejinocula can be performed using a 3 dilutions x 3 ty
ach; the use of a non-selectivé.medium for enrichment (e.g. Brain Heart Infusion brot
oy Broth) is suitable (see-also Annex C for more information). In this case, the results
l according to Table C.1;

A user laboratory-wants to verify the Salmonella method (see ISO 6579-1) using protocol 1.

cfu/ml

cover tl

12

ictual count of the new overnight culture is unknown, the user laboratory can use several dilutioil

Dilution A (60 cfu/ml): use 1 ml of 10-7 dilution of the overnight culture;
Dilution B (20 cfu/ml): use 1 ml of 1:3 dilution of A;
Dilution C (6,7 cfu/ml): use 1 ml of 1:3 dilution of B;
Dilution D (2,2 cfu/ml): use 1 ml of 1:3 dilution of C;
Dilution E (0,7 cfu/ml): use 1 ml of 1:3 dilution of D;

Dilution F (0,2 cfu/ml): use 1 ml of 1:3 dilution of E.

gh-
the
on-
the

sed
valid result in accordance with ISO 7218. The concentration of the low and intermedjiate
d.

bes
N or

are

n the LODs (2,5-cfu/test portion) determined in the validation study, the range of contamination for
(food) jtem A will, theoretically, be 22,5 cfu/test portion, 7,5 cfu/test portion and 2,5 cfu/test portion.

rnight culture is prepared. Based on the preliminary enumeration, this is assumed to conftain

sto
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In this particular example, six dilutions are used to make sure the right dilutions are included. In total, 21
inoculated test portions will be examined together with one blank test portion. Only the three relevant levels

and the blank level (not inoculated) will be retained for the eLOD;, determination.

Table 5 — Example of dilutions and corresponding number of replicates for protocol 1, 2, and 3
using more than the minimum number of required dilutions

Protocol Dilution A Dilution B Dilution C Dilution D Dilution E Dilution F
(10-7) (1:3 of A) (1:3 of B) (1:3 of C) (1:3 of D) (1:3 of E)

1 4 4 4 4 4

- 3 5 5 5 5

- - 7 7 7 7

5.5

5.5

Using this selected dilution (A) for the preparation of the dilutions according to Table<5s will result

guidance and examples.
Evaluation of results

1 Determination of eLOD;, using protocol 1

In this example, the count making the final average contamination level for this dilutiémnyis 54 cfg/ml.

ndilution B

containing 18 cfu/ml; dilution C (1:3 dilution of dilution B) containing 6 cfu/ml@nd dilution D (1:B dilution C)
containing 2 cfu/ml. Dilutions B, C and D are considered to be the three relevant levels as a 1 il inoculum
of dilution D is closest to the LODg, (2,5 cfu/test portion) of the method. See also Annex C for additional

Recdprd the number of positive results obtained at each‘inoculum level and use Table 6 to determine the
eL(Ds,. The blank level shall not produce a positivewresult. If a positive result is obtained fof the blank

levgl, the experiment shall be repeated for all leyels.

For|the evaluation of the results using protoeol 1, the high-level inoculum (9 x LOD¢) shall px
posjtive results. If negative results are obtained, the experiment shall be repeated for all lg
of the MPN combinations indicated as-funreliable MPN result” (see Tables 6 and 7) are very
occhir and the experiment shall therefore be repeated.

WhEn more dilutions are usedithe three dilutions, with the low inoculation level closest td
levgl, shall be used to evaluatethe data according to Table 6.

oduce only
vels. Some
unlikely to

the LODs,
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Table 6 — Determination of eLOD;, based on the number of positive results per level of
contamination using protocol 1

High Intermediate Low Blank eLOD;g,
inoculation level inoculation level inoculation level level
targeted 9 x LODSO/ targeted 3 x _LODSO/ targeted 1 x _LODSO/ cfu/test portion
test portion test portion test portion
1/1 4/4 4/4 0/1 <1,0 xLILa
1/1 4/4 3/4 0/1 =0,5 x LIL
1/1 4/4 2/4 0/1 =0,7 x LIk
1/1 4/4 1/4 0/1 =1,0LIL
1/ 4/4 0/4 0/1 = ;¥ LIL
1/ 3/4 4/4 0/1 =0,7 x LIL
1/1 3/4 3/4 0/1 =1,0 x LIL
1/1 3/4 2/4 0/1 =1,3 x LIL
1/1 3/4 1/4 0/1 =1,7 x LIL
1/ 3/4 0/4 0/1 = 2,3 x LIL
1/ 2/4 4/4 041 =1,1 x LIL
1/ 2/4 3/4 0/1 =1,5 x LIL
1/ 2/4 2/4 0/1 =1,9 x LIL
1/ 2/4 1/4 0/1 =2,6 x LIL
1/ 2/4 0/4 0/1 =3,7 x LIL
/1 1/4 4/4 0/1 Unreliable MPN resulf
1/ 1/4 3/4 0/1 =2,1 x LIL
1/ 1/4 2/4 0/1 =2,8 x LIL
1/ 1/4 1/4 0/1 =4,0 x LIL
1/ 1/4 0/4 0/1 = 6,3 x LIL
/1 0/4 4/4 0/1 Unreliable MPN resulf
1/ 0/4 3/4 0/1 =3,0 x LIL
1/ 074 2/4 0/1 =4,3 x LIL
1/ 074 1/4 0/1 = 6,7 x LIL
1/ 0/4 0/4 0/1 =14,0 x LIL

a  LIL =loy inoculatien level.

b Unrelialhle MPNTesult: MPN combination is very unlikely to occur. The experiment shall be repeated.

14
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Using the actual inoculum level given in the example described in 5.4.2, Table 6 can be used to determine
the eLODg,. This is presented in Table 7. In this example, a high-level contamination of 18 cfu/test
portion is used with the corresponding intermediate level contamination of 6 cfu/test portion and low-
level contamination of 2 cfu/test portion.

Table 7 — Example for the determination of the eLOD;, based on the number of positive results
per level of contamination using protocol 1

High | Intermediate Low Blank eL0D:,
inoculation level inoculation level inoculation level level
= |18 cfu/test portion | =6 cfu/test portion | =2 cfu/test portion cfu/test portion

1/1 4/4 4/4 0/1 <2,

1/1 4/4 3/4 0/1 =1p

1/1 4/4 2/4 0/1 =14

1/1 4/4 1/4 0/1 =2,

1/1 4/4 0/4 0/1 =3,

1/1 3/4 4/4 0/1 =1

1/1 3/4 3/4 0/1 =20

1/1 3/4 2/4 0/1 =2,p

1/1 3/4 1/4 0/1 =34

1/1 3/4 0/4 0/1 =46

1/1 2/4 4/4 0/1 =2,p

1/1 2/4 3/4 0/1 =3,

1/1 2/4 2/4 0/1 =38

1/1 2/4 1/4 0/1 =5p

1/1 2/4 0/4 0/1 =74

1/1 1/4 4/4 0/1 Unreliable MPN result?
1/1 174 3/4 0/1 =4,p

1/1 1/4 2/4 0/1 =5p

1/1 1/4 1/4 0/1 =8,

1/1 1/4 0/4 0/1 =12|6

1/1 0/4 4/4 0/1 Unreliable MPN result?
1/1 0/4 3/4 0/1 =6,

1/1 0/4 2/4 0/1 =8,p

Tyt 0/4 1/4 0/1 =134

1/1 0/4 0/4 0/1 =28|0

a Unteliable MPN result: MPN combinationis Very ||n]|'lznly tooccur-The ﬂvpnrimnnf shallbe rapnafar]
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5.5.2 Determination of eLOD;, using protocol 2

If protocol 2 was used in the verification for the example in 5.4.2, then 23 test portions would have been
examined (see Table 5) together with one blank test portion. Record the number of positive results
obtained at each inoculum level and use Table 8 to determine the eLODg,.

The blank level shall not produce a positive result. If a positive result is obtained for the blank level, the
experiment shall be repeated for all levels.

For the evaluation of the results using protocol 2, both the intermediate and low inoculation levels can
have positive and negative results. When only negative results are obtained, the experiment shall be

repeated. Jome of the MPN combinations indicated as ~unreliable MPN result” (See Tables 8 and J)jare
very unlik¢ly to occur and the experiment shall therefore be repeated.
When morg dilutions are used, the two dilutions, with the low inoculation level closest tothie LOPs,
shall be usgd to evaluate the data according to Table 8.
Table|8 — Determination of eLOD;, based on the number of positive results per level of
contamination using protocol 2
Intermediate inoculation level Low inoculation level Blank level eLOD;,
targeted B x LODg/test portion |targeted 1 x LODs,/test portion cfu/test portion
3/3 5/5 0/1 <1,0 x LIL2
3/3 4/5 0/1 =0,4 x LIL
3/3 3/5 0/1 =0,7 x LIL
3/3 2/5 0/1 =1,0 x LIL
3/3 1/5 0/1 = 1,4 x LIL
3/3 0/5 0/1 =2,0 x LIL
2/3 5/5 0/1 =0,7 x LIL
2/3 45 0/1 =0,9 x LIL
2/3 3/5 0/1 =1,2 x LIL
2/3 2/5 0/1 =1,6 x LIL
2/3 1/5 0/1 =2,3 x LIL
2/3 0/5 0/1 =3,7 x LIL
1/3 5/5 0/1 Unreliable MPN resulltP
1/3 4/5 0/1 =14 x LIL
1/3 3/5 0/1 =1,8 x LIL
1/3 2/5 0/1 =2,6 x LIL
1/3 1/5 0/1 =4,1 x LIL
1Y3 0/5 0/1 =8,6 x LIL
0/3 5/5 0/1 Unreliable MPN resulltP
0/3 4/5 0/1 Unreliable MPN resultb
0/3 3/5 0/1 =2,9 x LIL
0/3 2/5 0/1 =4,5 x LIL
0/3 1/5 0/1 =94 x LIL
a2  LIL =low inoculation level.
b Unreliable MPN result: MPN combination is very unlikely to occur. The experiment shall be repeated.
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Using the actual inoculum level given in the example described in 5.4.2, Table 8 can be used to determine
the eLODg,. This is presented in Table 9. In this example, an intermediate-level contamination of 6 cfu/
test portion and low-level contamination of 2 cfu/test portion are used.

Table 9 — Example for the determination of the eLOD;, based on the number of positive results
per level of contamination using protocol 2

Intermediate inoculation level Low inoculation level Blank level eLOD¢,
= 6 cfu/test portion = 2 cfu/test portion cfu/test portion
3/3 5/5 0/1 <2,0
3/3 4/5 0/1 =10,
3/3 3/5 0/1 =14
3/3 2/5 0/1 =20
3/3 1/5 0/1 =28
3/3 0/5 0/1 =4,
2/3 5/5 0/1 =14
2/3 4/5 0/1 =18
2/3 3/5 0/1 =24
2/3 2/5 0/1 =3,
2/3 1/5 0/1 =4,6
2/3 0/5 0/1 =74
1/3 5/5 0/1 Unreliable MPN result?
1/3 4/5 0/1 =28
1/3 3/5 0/1 =36
1/3 2/5 0/1 =52
1/3 1/5 0/1 =8,
1/3 0/5 0/1 =172
0/3 5/5 0/1 Unreliable MPN result?@
0/3 4/5 0/1 Unreliable MPN result?
0/3 3/5 0/1 =58
0/3 2/5 0/1 =09,
0/3 1/5 0/1 =18/6
a  |Unreliable MPN result: MPN combination is very unlikely to occur. The experiment shall be repeated.
5.53 Useef'protocol 3
The blankslevel shall not produce a positive result. If a positive result is obtained for the blarlk level, the
experiment shall be repeated for all levels.

Results from protocol 3 should only be used for evaluation when the level of contamination of the test
portions is within the stated limits of between 3 cfu and 5 cfu/test portion. This level of contamination
shall be determined either by enumeration or by MPN as outlined in 5.4.2. If the level of contamination
is > 5 cfu/test portion, the results cannot be used, and the experiment shall be repeated. If the level
of contamination is < 3 cfu/test portion and the acceptability limit is met, the results can be used.
Otherwise, the experiment shall be repeated.

No eLOD is determined using protocol 3. The results shall be evaluated based on the number of positives
found out of the seven replicates tested. The acceptability limit for this is presented in 5.6.
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5.6 Acceptability limits

The eLOD;, determined according to protocol 1 (see 5.5.1) or protocol 2 (see 5.5.2) shall be compared
to the LODg, from the validation study. For implementation verification, use the LODg, value
corresponding to the tested (food) item.

For (food) item verification, the eLODg, shall not be > 4 x LOD;, observed in the validation study. If no
LOD; value corresponds to the tested (food) item, the eLODs shall not be > 4 cfu/test portion. This
acceptability limit is based on the theoretical value of a LODg of 1 cfu/test portion.

For protocol 3, there shall be a minimum of six positive results out of the seven replicates tested.

Clause 8 pijovides a summary of the acceptability limits.
NOTE

— The eLPD;, of the verification study is valid and acceptable only if it is obtained from the,same or a smaller
test portion (e.g. 25 g, 100 ml, 375 g) used in the validation study.

— The LQDs, observed in the validation study can be expressed as cfu/g, cfu/ml.or cfu/test portion.|The
validatjon LODg, will need to be expressed in cfu/test portion to be able to compare the result with the rgsult
of the vlerification study.

— In casep where the LOD;, observed in the validation study is given as cfu/g or cfu/ml, then the LOD;, n¢eds
to be multiplied by the size of the test portion used. Therefore, an LOB:of 0,1 cfu/g or cfu/ml will give an
LODg, ¢f 2,5 when a 25 g or 25 ml test portion is used.

— If, for ekample, the LODg, from the validation study is 2,5 cfu/testportion, the maximum acceptable valug for
the eLQD;, will be 10 cfu/test portion (maximum of 4 x LODg .

5.7 Roof cause analysis

When the yerification result exceeds the acceptabitity limits (e.g. the eLOD5 is > 4 x LOD; observe(d in
the validatjon study), perform a root cause analysis to provide an explanation for the observed resylts.

It can be ujseful to re-run verification of a(validated alternative method in parallel with the validated
reference hethod on this food (item). This is to investigate if this (food) item is performing similarly for
both meth¢ds in the hands of the userlaboratory.

The root cquse analysis shall be conducted to determine concerns such as (but not limited to):
— analytjcal error due to peor laboratory practice;
— analytjcal error in protocol application (e.g. incorrect inoculation level);

— (food)|item spgcificity [e.g. very challenging (food) items that required a higher dilution factdr in
the inifial suSpension].

When the ;l)roblems have been identified, implement corrective actions and repeat the experiment.

Information (based on investigations, e.g. root cause analysis) can be given in the verification study
report to provide an explanation of the findings.

When the verification of a particular (food) item does not meet the acceptability limits, it is
recommended that the user laboratory informs a relevant organization (e.g. standardization body,
supplier, certification body) depending on the method.
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Quantitative methods — Technical protocol for verification
Intralaboratory reproducibility standard deviation determination

1 General

The intralaboratory reproducibility standard deviation determination only applies to implementation
verification.

Implementation verification is performed in a single laboratory, and the reproducibility is expressed as

the

Thd
ver

intralaboratory reproducibility standard deviation (5;p).

determination of the intralaboratory reproducibility standard deviation (S;z) in théinipl

bmentation

fication corresponds to the determination of the technical uncertainty, whichyis ‘6ne of the three

main uncertainty components (technical, matrix and distributional) described-in 1SO 1

intr

Dur
the

6.1
Thd

alaboratory reproducibility standard deviation (S;;) determination is based on1SO 19036:

ing the implementation verification, run the full procedure of the method as described
confirmation procedure for each individual test portion.

2 Experimental design
protocol shall be performed as follows.

A minimum of 10 laboratory samples, belonging to.the same (food) item, are required.
be from a maximum number of different batches-in'cases where the user laboratory i

9036. The
019, 5.2.2.

, including

These may
s linked to

a production facility or from different manufacturers for private laboratories servicirlg different

manufacturers. More samples may be tested:to cover the possible loss of data from sor
due to practical errors/mishaps during testing.

The contamination levels used shall be-representative of the range of the natural con
found in the samples tested in the user laboratory.

Each laboratory (or test) sample.shall be mixed or homogenized before two test portion
(see Figure 7). This is essential for the uniform distribution of the microorganisms.
products, mixing shall beperformed by shaking the laboratory sample (or test sampl
(e.g. 25 times through an arc of 25 cm). For solid products, the homogenization may be pe
mechanical means, which could include stomachers and blenders. For details, follow the]
in the ISO 6887 series.

If artificial contamination is used, inoculate the initial suspension of each test portion wi
level of the-strain.

Naturally” contaminated test portions can be analysed directly after homogenizat
laboratory sample (or test sample).

See

he samples

famination

5 are taken
For liquid
e) by hand
Fformed by
procedure

th a known

ion of the
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Laboratory sample

o TTTTTTTTTTE T * TTTTTTTTTTTTTTTTR
! Test sample '
b e e e e ; ________________ I
Homogenize
A A
Test portion Test portion
A B
A 4 \ 4
Initial ’ Artificial R Initial
. < contamination N
suspension A (if needed) suspension B
A 4 A 4
Analysis Analysis
A 4 A 4
Result A Result B
-— -—

Different/conditions: a, b, ¢

Figure 7 — Experiméntal protocol to estimate the intralaboratory
reproducibility standard deviation (S;3)

The test sgmple, as defined.in-3.17, is infrequently used in microbiological examinations. Most of|the
time, the lgboratory sampleis directly used for homogenization.

Test conditfions used it-the analyses of test portion A and test portion B shall be varied in as many ways
as possibld withinthe scope of validation. These shall include, unless the user laboratory can judtify
otherwise,|but notbe limited to:

a) technitians;

b) batches of culture media and reagents (optional: when relevant, different strains may also be used
to inoculate different laboratory samples);

c) apparatus (e.g. incubators, vortex mixer, pipettes).

Test conditions a) and b) are considered to cause the most variability in the results of a method and
shall be varied unless the user laboratory can justify otherwise. Test condition c) shall be varied based
on the availability of the apparatus in the user laboratory. If the inoculated (food) item can be shown
to be sufficiently stable, the analysis may be conducted on different days. Results shall be assessed
according to 6.1.6.

NOTE Culture media batches can be generated from different preparations/productions from the same
batch of powder.

20 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=0e4f20c70e02df4ab74ef7f9d046c461

1SO 16140-3:2021(E)

6.1.3 Selection of the (food) item

One (food) item is required for the implementation verification. The intralaboratory reproducibility
standard deviation (S;p), as determined according to Figure 7, is independent of the matrix as the

exp

eriments are designed to exclude contributions from the heterogeneity of the matrix, so any (food)

item within the scope of validation can be selected. It is recommended to select a (food) item that can
be effectively homogenized in order to minimize the matrix uncertainty.

6.1.4 Natural contamination

Wh
test
con

If t
con

6.1

6.1
The

NOT

verified.

6.1

Wh
the

Thd

nossik se_naturs onta - s—EQ 00 0S he individual
portions evaluated shall have contamination levels representative of the range of\the natural
famination found in the samples analysed in the user laboratory.

he expected level of natural contamination is less than 10 cfu/g in the testportion, artificial
famination is used (see 6.1.5 for details) to cover the range of use of the metheod.

5 Artificial contamination

5.1 Selection of the strain
strain can be from:

a culture collection;

a user laboratory collection;

areference material (including commercial reference material, e.g. a freeze-dried strain with known
concentration).

E Preferably, the strain used in the yerification is from a source relevant to the (food)| item being

5.2 Inoculation of the test portion

bn inoculating the test portion, the contamination levels used shall be representative of the range of
natural contamination fourd in the laboratory samples analysed in the user laboratory.

following guidance-is-given as an example of procedures suitable for producing inocula.

The selected strain is grown in a culture medium under conditions that enable optimal growth of
the strain (€;g.0vernight culture). Follow the procedures specified in ISO 11133:2014, 5.4.

NOTE In this document, overnight culture is specified as 16 h to 24 h of incubation.

Endmerate the culture on non-selective media to determine the concentration of the straip in cfu/ml.

[tis assumed that this level will be consistently achieved when the same culture conditions are used.

Repeat the culture under the same conditions and take into account the previously determined
concentration to prepare dilutions to cover the representative range of natural contamination. This
step is not required if the stability of the strain is known by the user laboratory (e.g. viability after
storage at 4 °C overnight).

If the user laboratory works with ready-to-use target strains with known levels (e.g. reference material),

the

steps described above are not required.
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The prepared inoculum is introduced directly into the initial suspension of the individual test portions.
After inoculation, the suspension is mixed thoroughly. The use of stressed cultures is recommended
but is not required (see ISO 16140-2:2016, Annex C).

EXAMPLE A user laboratory wants to verify the Enterobacteriaceae enumeration method (see ISO 21528-2).
The validation of this method was performed using one (food) item within each of four food categories and one
other category:

a) food category: heat-processed milk and dairy products; food type: pasteurized milk-based products;
food item: pasteurized milk;

b) food category: raw meat and ready-to-cook meat products (except poultry): food type: fresh meats
(unprogfessed); food item: raw meat (minced pork);

c) food category: eggs and egg products (derivatives); food type: egg product (heat-processed) without
additives; food item: egg product (whole liquid egg);

d) food caegory: chocolate, bakery products and confectionary; food type: pastries; food item:tiramisu;

e) other chtegory: pet food and animal feed; (food) type: animal origin ingredients; (feod) item: animal feed
(meat qnd bone meal).

For implempntation verification, the food item “tiramisu” was chosen and E. coli was chosen as the straiy for
the artificidl inoculation. Note that tiramisu is given as an example since any (food) item can be chosen] for
implementaltion verification.

— Based ¢n the range of contamination levels representative of the natural contamination found in the samjples
analysgd in the user laboratory, the tiramisu will be inoculated between 30 (1,5 log,,) cfu/g to 30 000((4,5

logyo) gfu/g.

— A minifnum of 10 different (brands, lots) laboratory samplés-of tiramisu will be prepared and each div{ded
into twp test portions: A and B (see Figure 7).

— Both tgst portions, A and B, originating from the same laboratory sample (see Figure 7) will be inoculated
with the same inoculum. Each set of the 10 or mote-laboratory samples will be inoculated at different l¢vels
(and pdssibly with different strains) between 30-cfu/g and 30 000 cfu/g. The culture will be inoculated |into
the initfial suspensions, which have been prepared using 10 g test portions.

— Inordef to do this, an overnight culture.is prepared and assumed to contain 10? cfu/ml (based on the reqults
of prevjous enumerations).

— To contfaminate at the level of 30 efu/g, six serial decimal dilutions of the overnight culture are preparefl, to
reducelthe initial level from40%cfu/ml to 103 cfu/ml.

Different cqntamination levels’¢overing the range of 30 cfu/g and 30 000 cfu/g can be obtained with diffefent
dilutions arjd/or inoculation/volume. The user laboratory shall ensure that the inoculum does not affect| the
integrity of|the matrix.sThe results from this example are summarized in Table 10. D.1 provides details of the
experimenthl process for this example.

6.1.6 Evaluation of results

The intralaboratory reproducibility standard deviation (S;z) is calculated, based on a minimum of 10
laboratory samples, according to Formula (1):

1« 2
SIR= ZZ(J’iA‘J’iB) (1)
i=1

where
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Sir is the intralaboratory reproducibility standard deviation;
i is the index of the laboratory sample, i =1 to n (n = 10);
n is the number of samples;

Yis» V;p are the log-transformed data, in logy, (cfu/g) or log,, (cfu/ml), from conditio
¢, respectively.

An example of a manual calculation is given in Table 11.

ns a, b and

6.1

The
low
use
the

Clagise 8 provides a summary of the acceptability limits.

EXA

7 Acceptability limit

intralaboratory reproducibility standard deviation (S;p) of the verified method‘shall b
est mean value of the interlaboratory reproducibility standard deviation (Sp) of the (f
d in the validation study. When only one (Sp) value is determined in the validation study,
verified method shall be < 2 x interlaboratory reproducibility standard detwiation (Sg).

MPLE

The user laboratory has examined 12 laboratory samples of tiramisu for the level of Enterol

test portions A and B of the laboratory sample) given in Tabléd0 were obtained.

Table 10 — Test results

e < 2 x the
pod) items
the (S;p) of

acteriaceae

(using ISO 21528-2) following the experimental design given ifi Eigure 7. The results (calculated as cfu/g in

Laborato- Expected Result A (x;,) Result B (x;5) Log,, result A Log{, result B
r;kample contamination YVia=logg(x;4) Yig q10810(x;5)
number level
cfu/g cfu/g cfu/g

1 30 <40 (10) <40 (30) <1,60 <1,60
2 300 110 182 2,04 2,26
3 300 410 620 2,61 2,79
4 600 640 330 2,81 2,52
5 600 690 570 2,84 2,76
6 600 780 640 2,89 2,81
7 600 620 1300 2,79 3,11
8 600 870 1500 2,94 3,18
9 6000 8600 6400 3,93 3,81
10 6000 16 000 5000 4,20 3,70
11 6000 >15000 13 400 > 4,18 4,13
12 36606 26000 32696 %39 4,51

©IS

The results of laboratory samples 1 and 11 cannot be used because one of the counts was either too high

«n

(“>” result) or too low (below the permitted counting range in accordance with ISO 7218). The results of 10

laboratory samples remain for the calculation.

Based on the 10 remaining laboratory samples, the S;; can be calculated as shown in Table 11.
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Table 11 — Calculation of S},

Laboratory sample Log,, result A Log;, result B Absolute difference | Squared difference
number

Yia = 10g10(X;4) Yip = 10810 (X;p) 1Yia = Vipl Via-Yigl®

1 <1,6021 <1,6021 Not used Not used

2 2,041 4 2,260 1 0,218 7 0,047 8

3 2,612 8 2,792 4 0,179 6 0,032 3

4 2,806 2 2,5185 0,287 7 0,082 8

2,83878 2,7559 0,083 0,006 9

6 2,8921 2,806 2 0,0859 0,007 4

7 2,792 4 3,1139 0,3216 0,103 4

8 29395 3,176 1 0,236 6 0,036 0

9 39345 3,806 2 0,128 3 0,016 5

1 4,204 1 3,699 0 0,505 1 0,235 2

11 >4,176 1 4,127 1 Not uSed Not used

12 4,301 0 4,505 1 05204 1 0,041 7

Sum 0,650 0

Sum/(2 x 10) 0,032 5

Sz = V(0,032 5) 0,18

— The calculated Sj; value of 0,18 is compared to the results of the validation study (data taken over ffrom
ISO 21328-2). Table 12 lists the Sy values obtained from thatyalidation study.

Table 12 — Summary of S; values from the validation study for ISO 21528-2

S values from the validation study

(Foodl) item Low Intermediate High Mean value of thrpe
inoculation level |/inoculation level | inoculation level inoculation levels
Egg produdt 0,32 0,50 0,48 0,43
Raw meat 0,28 0,36 0,57 0,40
Animal feegl 0,18 0,17 0,20 ,18
Pasteurizedl milk 0,24 0,18 0,19 Q9,20
Tiramisu 0,22 0,28 0,13 0,21
— The experiment is désighed to not consider the effect of the (food) item. The S, obtained is compared td the
lowest mean value of S, for any of the items tested in the validation study. In this example, the lowest njean

value of S, was 0,18 (for animal feed).

— The Sjp|found'in the verification study (0,18) is assessed against 2 x S (2 x 0,18) from the validation stufly.

— Asthe S

NOTE

]

the implementation verification is met.

6.1.8 Root cause analysis

When only one S value is determined in the validation study, the S; value is compared to that S; value.

When the verification result does not meet the acceptability limits, perform a root cause analysis to
provide an explanation for the observed results.

It can be useful to re-run verification of a validated alternative method in parallel with the validated
reference method on this food (item). This is to investigate if this (food) item is performing similarly for
both methods in the hands of the user laboratory.
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The root cause analysis shall be conducted to determine concerns such as (but not limited to):

analytical error due to poor laboratory practice;

analytical error in protocol application (e.g. incorrect inoculation level).

When the problems have been identified, implement corrective actions and repeat the experiment.

Information (based on investigations, e.g. root cause analysis) can be given in the verification study
report to provide an explanation of the findings.

Wh

on the verification of a partir‘n]nr (Frmd) item does not meet the ;\(‘(‘Ppmhili'rv 1

mits, it is

rec

supplier, certification body) depending on the method.

6.2

6.2
The

Dur
con

6.2
The

See

6.2

For

mmended that the user laboratory informs a relevant organization (e.g. standardiz

Estimated bias (eBias) determination

1 General
eBias determination is only required for (food) item verification (see-Table 2).

ing the (food) item verification, run the full procedure of thesmethod as described, in
firmation procedure (if there is one) for each individual test{portion.

2 Experimental design
protocol shall be performed as follows.
Select the (food) item(s) for testing (see 6.2.3):

Artificially contaminate the (food) item(s)‘at three inoculation levels that cover the ran
the method by the user laboratory. The’artificial contamination is done in the initial s
Each level is performed in duplicate:--Preferably, use a different laboratory sample or
batch produced of the same (food).item for each of the three inoculation levels.

Enumerate, using the method.t6 be verified, the artificially contaminated (food) item an
culture) suspension used tginoculate the (food) item.

Test the uninoculated-test portion for each laboratory sample or batch to determine the b
contamination leyel; The results of these negative controls are recorded and can pro
information whena root cause analysis is required (see 6.2.7).

also D.2 for additional guidance and examples.

3 Selection of (food) items

htion body,

fluding the

be of use of
uspension.
a different

 the (pure

ackground
ide useful

the)(food) item verification, the user laboratory shall test a minimum of one (food) item

preferably

a challenging one, from each of the required (food] categories. Detalls on the required number of (food)
categories to test according to the scope of validation or to the scope of laboratory application are

des

cribed in 4.4. Annex B provides guidance on how to choose challenging (food) items.

6.2.4 Artificial contamination

6.2.4.1 Selection of strains

Strains can be from:

culture collections;

user laboratory collection;

© IS0 2021 - All rights reserved
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— reference materials (including commercial reference materials, e.g. a freeze-dried strain with
known concentration).

When choosing the test strains, the majority should originate from the (food) categories selected for
the verification study and cover the recognized range of the target analyte with respect to the diversity
in identification characteristics (e.g. biochemical, serotype, phage type), geographical distribution and
incidence (see ISO 16140-2:2016, Annex E).

NOTE Preferably, the strains used in the verification are from sources relevant to the (food) item being
verified and a different strain is used for each of the (food) items to be tested.

6.2.4.2 Ipoculation of the test portions

When inocjulating the test portions, the three contamination levels used shall be representative of|the
range of thle natural contamination found in the laboratory samples analysed in the user laboratory

NOTE1  Iff the user laboratory sets up more than three inoculum levels (e.g. five or six),it’is more likely to
obtain the three levels required for comparison studies.

The follow|ng guidance is given as an example of procedures suitable for producing inocula.

— The selected strain is grown in a culture medium under conditions that enable optimal growth of
the strfain (e.g. overnight culture). Follow the procedures specifiedn ISO 11133:2014, 5.4.

NOTE 4 Inthis document, overnight culture is specified as 16 h to24'h of incubation.

— Repeag the culture under the same conditions and take inito account the previously determined
concerjtration to prepare dilutions to cover the targeted’range of contamination. This step is|not
requirgd if the stability of the strain is known by the tiser laboratory (e.g. viability after storage at
4 °C overnight).

If the user[laboratory works with ready-to-use strains with known levels (e.g. reference material),the
steps desctibed above are not required.

The preparted inoculum is introduced directly-into the initial suspension of the individual test portipns.
After inocyilation, the suspension is mixed thoroughly. The use of stressed cultures is recommenjded
but is not required (see ISO 16140-2:2016, Annex C).

EXAMPLE A user laboratory usually expects to find between 102 cfu/g and 106 cfu/g in submitted samples.
The verificdtion study required ifioculation of the initial suspension to the levels of 10! cfu/ml, 103 cfy/ml
and 105 cfufml (as the initial suspension is a 10-fold dilution of the test portion, this is equivalent to 102 cflu/g,
10% cfu/g and 10° cfu/g of theltest portion). It is assumed that the test portion is 10 g and the final volume of the
initial suspgnsion is 100 ml:

— A fresh overnight-culture of the required microorganism (see 6.2.4.1) was prepared and assumed thrqugh
previols measurement/experience to have 107 cfu/ml. Appropriate 10-fold dilutions were made covefring
their tqrget range of 103 cfu/ml to 107 cfu/ml (= the undiluted overnight culture) for inoculation.

— One mljofinoculum was transferred into duplicate initial suspensions, giving assumed concentrations irf the
initial suspensions of: 10! cfu/ml, 103 cfu/ml and 10> cfu/ml (this was equivalent to 104 cfu/g, 10* cfu/g and
106 cfu/g in the test portions). An uninoculated test portion was included. Additional dilutions (to cover a
wider range from 10° cfu/ml to 106 cfu/ml of the initial suspensions) were used as the actual concentration
of microorganisms of the inoculum is unknown at this stage.

— Theuninoculated test portion and each of the inoculated initial suspensions were then enumerated using the
method to be verified.

— The overnight culture and its dilutions used to inoculate the initial suspensions were also enumerated, using
the method to be verified, to determine the actual concentration of microorganisms.

— However, after incubation and counting of the inoculum, it was determined that the overnight culture
actually contained 5 x 108 cfu/ml (i.e. 1 log;, > the assumed level). Therefore, the actual levels in the initial
suspensions were 102 cfu/ml to 106 cfu/ml, and the calculated levels in the test portions were 103 cfu/g to
107 cfu/g.
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Because of the additional dilutions used, the user laboratory was then still able to select the results relating
to 102 cfu/g, 10* cfu/g and 10° cfu/g of the test portion (101 cfu/ml, 103 cfu/ml and 105 cfu/ml of the initial

suspensions) and compare actual results for the method being verified, with the counts of the in

5 Evaluation of results

oculum.

Compare the results of the artificially contaminated (food) item to the results of the inoculum
suspension [being the specific (diluted) suspension used to contaminate the initial suspension of the
(food) item]. Both the (food) item and the specific (diluted) inoculum suspension are tested using the
method to be verified.

For
the

The
nat

6.2

the comparison, the results for the (food) item shall be expressed in log;, cfu/per test p
results for the inoculum suspension shall be expressed in log;, cfu/ml.

results of the uninoculated test portion (negative control) provides informatioh on t
iral contamination, if present, of the (food) item with the target microorganisni(s).

6 Acceptability limit

ortion and

he level of

It i expected that, at each level, the absolute difference between-the results of the [artificially
confaminated (food) item in log;, cfu/test portion and that of the gnoculum suspension is pqual to or
lesdthan 0,5 log;,. However, this may not be the case if the (food) item used was naturally cotaminated
prigr to inoculation. The results of the uninoculated test portioiis (negative controls) can asgist when a
roof cause analysis is required (see 6.2.7).
Clagise 8 provides a summary of the acceptability limits!
EXAMPLE A user laboratory wants to verify the eBias of a validated alternative enumeration|method for
Entdrobacteriaceae, using the food item “boiled pasta”sThe expected range of contamination is betwefn 102 cfu/g
and|104 cfu/g. The results of the tests are given in Table 13.
Table 13 — Test results obtained using the method to be verified
Mean result For comparison eBias:
co?ta(llni_l:ated Artificially contami- |Inoculum suspension | artificially contami-
(food) item nated (food) item | [without (food) item] | hated (fodd) item per
(logy cfu/g (logyq cfu/ (logyo cfu/ml) _testportfon and the
or ml)?3 test portion)? inoculum|suspension
Labjoratory sample 1 206
(frgm batch 1), testpertion 1 ! 306 317 411
Labjoratory sample.t [avera:ig; 321‘87 ' ' '
(frgm batch 13, test portion 2 and 2,25)
Labpratony,Sample 2 311
(from batch 2), test portion 1 ’ i1l 405 dos
Labjpratory sample 2 (average of 3,16 ' ' )
(from batch 2), test portion 2 AU 2,U0)
Laboratory sample 3 399
(from batch 3), test portion 1 ’ 499 5 29 0.30
Laboratory sample 3 (averadgz 82_3’93 ’ ’ '
(from batch 3), test portion 2 and 4,04)
a  This example is based on the use of a 10-gram test portion inoculated with 1 ml of inoculum.

The results indicate that at each level of contamination the absolute difference between the two results is less
than 0,5 log;, so the method to be verified works correctly in the user laboratory.
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6.2.7 Ro

ot cause analysis

When the verification result does not meet the acceptability limits, perform a root cause analysis in

order to pr

ovide an explanation for the observed results.

It can be useful to re-run verification of a validated alternative method in parallel with the validated
reference method on this food (item). This is to investigate if this (food) item is performing similarly for
both methods in the hands of the user laboratory.

The root cause analysis shall be conducted to determine concerns such as (but not limited to):

— analyt"ml errorducto poor taborator Y Pt actice;
— analytjcal error in protocol application (e.g. incorrect inoculation level).
When the problems have been identified, implement corrective actions and repeat the expepiment.

Information (based on investigations, e.g. root cause analysis) can be given in the werification st

report to p,

When the
recommen
supplier, cg

7 Validated alternative confirmation and typing methods — Technical protoca
for verification

7.1 General

The verificption of validated alternative confirmation.and typing methods only requires implementag

verificatiof. The sample is an isolated colony on defined selective or non-selective agar plates.

7.2 Imp

Implement]
the validat
expected r

The user lgboratory shall:

review
metho

select
scope

ovide an explanation of the findings when the eBias is > 0,5 log; cfu/g.

ded that the user laboratory informs a relevant organization (e.g. standardization b
rtification body) depending on the method.

lementation verification

ation verification aims to demonstrate the competence of the user laboratory to perfi
ed alternative confirmation or typing method. This is achieved by its ability to obtain
bsults on an isolated colony from specified selective or non-selective agar(s).

(s validatieneport);

bne selective agar plate tested during the validation study that, if possible, belongs within|
pf the\laboratory;

udy

verification of a particular (food) item does not meet the aceeptability limits, it is

hdy,

[

—n

on

hrm
the

the validation.data for the method (the validation data can be obtained from the alternafive

the

NVas

use th

s stloective agar nlate to nerfoarm imnlementation verification If nag selective agar nlate
o r r r o r

tested, select and use one non-selective agar plate tested during the validation study to perform the
implementation.

NOTE

alternative typing method are given in Annex E.

7.3 Experimental design

7.3.1 Ge

neral

For the implementation verification, the number of strains to be tested is given in Table 14.

28
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Table 14 — Number of strains for implementation verification of
validated alternative confirmation or typing methods

Level of the confirmation Inclusivity study Exclusivity study
Family
Genus
- 5 5
Species
Microbial (sub)type (e.g. serotyping of Salmonella)

7.3

La ]

Ci. 3 1 g2
4] I AIIT STITTLIUIT

Strains can be from:

Wh

culture collections;

user laboratory collection;

bn choosing test strains, the majority should originate from the (food) categories within t

labgratory application and cover the recognized range of the targetanalyte with respect to th

ini

incidence (see ISO 16140-2:2016, Annex E).

For
incl
tes
for

7.4

Tes
ort

the implementation verification, select five target strains and five non-target stra
sivity and exclusivity study, respectively. The selection of the strains can be based on
ed in the validation study. The exclusivity strain§'shall be relevant (e.g. L. innocua shall
h validated L. monocytogenes alternative confifmation method).

Evaluation of results

yping method being verified.

Tabjulate the results for the inelusivity and the exclusivity studies as shown in Table 15.

agr
con

bements and deviations Between the expected confirmation or typing result and the r¢
firmation or typing methed being verified.

Table 15 — Overview of verification results for a
validated alternative confirmation or typing method

reference materials (including commercial reference materials, e.g. freeze-dried strains).

he scope of
e diversity

Hentification characteristics, e.g. biochemical, serotype, phdge type, geographical distripution and

ns for the
the strains
be selected

[ the selected inclusivity and exclusivity strains according to the validated alternative confirmation

Report the
esult of the

Tested Inclusivity/ | Characteristics Expected Result of the Interpretation?
strains exclusivity | of the strain confirmation/ confirmation/
typing result typing method
being verified
+
2
9
10
a  Agreement or deviation between the expected result and the result of the tested confirmation or typing method.
NOTE Characteristics of the individual strains are as a minimum: the name of the strain, (culture) collection number and
origin of the strain. Other available characteristics can be added as well.

©IS
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7.5 Acceptability limit

The result of the alternative confirmation or typing method being verified shall be the same as the
expected confirmation or typing result for all strains tested. Therefore, there should be 100 %
agreement.

7.6 Root cause analysis

When the result does not meet the acceptance limit, perform a root cause analysis in order to provide
an explanation for the observed results.

The root cz
analyt
analyt
the for

the cot

8
Table 16 su

Sumn

As stated i
and accept
routinely u

use analysis shall be conducted to determine concerns such as (but not limited to):
cal error due to poor laboratory practice;

cal error in protocol application (e.g. incorrect incubation time or temperature);
mulation of culture medium/media;

rect identity of test strains.

nary of acceptability limits for the verification of validated methods
mmarizes the acceptability limits that are used for methéd Verification of validated meth

h 4.3 and 5.6, the LODg of the validation study and<the eLODs of the verification are vj
pble only if both are derived from test portions ofithe same size (or a smaller sample si
sed in the user laboratory).

Table 16 — Acceptability limits for the verification of validated methods

hds.

alid
e if

Method Performance characteristics Acceptability limits
o For protocols 1 and 2: eLOD;, < 4 x LODs,
Qualitative eLODg, .
For protocol 3: = 6 out of 7 positive results
S Sir < 2 x lowest Sy mean value?
IR determined in the validation study
Quantitatiye | log;o cfu/ml (inoculum) - mean log,, cfu/test portipn
oBias (artificially contaminated [food] item) |
< 0,5 log; for each of the inoculation levels
Conflrmgtl on inclusivity and exclusivity 100 % agreement between methods
or typing
3 S;p <2 xSy forvalidation studies with only one Sy value.

30
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Annex A
(informative)

Classification of (food) categories and suggested target

combinations for verification studies

Tabte A.1 outlines the classification of foods, feeds, primary production and environmental
guigle user laboratories in the selection of (food) items in their corresponding (food) categ

per

Thd

watler activity and the presence of antimicrobial compounds can have a substantial influg

out
extq

Reg
clag

Poii

forming method verification.

intrinsic properties of foods such as levels of indigenous microbiota, fat content, pH, s

come of a method. The main physico-chemical properties of foods haye been considg
ent possible in the classification of foods.

ulatory authorities in different jurisdictions can have slightly differént requirements reg
sification of foods.

its to note when using Table A.1:
ISO 16140-2:2016, Annex A, is the source for Table A.Tand the notes shown at the end of

the symbol “Y” in Table A.1 indicates that, for that sample, it is relevant to test for th
microorganism;

IMF is the abbreviation for "intermediate moisture food".

samples to
bries when

h1t content,
nce on the
red to the

rarding the

the table;

b indicated
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NOTE1 Ifrelevant, some categories or items can be gathered or split.

NOTE 2  Some regulation bodies have specific requirements to get a regulatory approval on the validation
study claim, e.g. see References [17], [18] and [19].

NOTE3  Unprocessed products, according to REGULATION (EC) No 852/2004[13], are described as “foodstuffs
that have not undergone processing and includes products that have been divided, parted, severed, sliced, boned,
minced, skinned, ground, cut, cleaned, trimmed, husked, milled, chilled, frozen, deep-frozen, or thawed”. This
does not include sanitation processes allowed by certain jurisdictions. Therefore, a distinction between raw
products not submitted and products submitted to sanitation processes is needed. Different jurisdictions have
different definitions for processed and unprocessed products. It is important to check with the appropriate
authority in the jurisdiction

EXAMPLE Fresh meat [see REGULATION (EC) No 853/2004[16]] means meat that has not undergdne|any
preserving process other than chilling, freezing or quick-freezing, including meat that is vacuum-wrappefl or
wrapped inja controlled atmosphere.

NOTE4  Frocessing according to REGULATION (EC) No 852/2004[15] is described as|%any action [that
substantially alters the initial product including heating, smoking, curing, maturings;drying, marinating,
extraction, ¢xtrusion, or a combination of those processes”. Processed products can containingredients thaf are
necessary fpr their manufacture or to give them specific characteristics. Different jurisdictions have diffefent
definitions for processed and unprocessed products. It is important to check with the appropriate authorify in
the jurisdiction.

NOTE 5 inced meat preparations include portioned, cut or minced meat (< 1 % NaCl or spices) intended to
undergo a heat treatment before consumption, and presented as seasoned)marinated, coated, or with herbs|and
spices or other ingredients that are added to improve sensory properti€s or texture.

NOTE 6 Poultry meat preparations include marinated and spiced>meat cuts, chicken fillets and chicken wings,
i.e. an intact structure either with or without skin.

NOTE 7 eafoods include live bivalve molluscs and by analogy marine gastropods, echinoderms and tunicjtes.

NOTE8 Ready-to-eat (RTE) food is food intended. by the producer or the manufacturer for direct human
consumption without the need for cooking or other processing effective to eliminate or reduce to an acceptpble
level microqrganisms of concern.

NOTE9  Ready-to-cook (RTC) food is food designed by the producer or the manufacturer as requiring cooking
or other prdcessing effective to eliminate‘onreduce to an acceptable level microorganisms of concern.

NOTE 10 Ready-to-reheat (RTRH) feod is food designed by the producer or the manufacturer as suitablg for
direct humgn consumption without)the need for cooking, but which can benefit in organoleptic quality firom
some warmjfng prior to consumption.
NOTE 11 For definitions.0f feeding stuff, refer to REGULATION (EC) No 79/373/EEC[4l.

NOTE 12 ater mentioned in Table A.1 is water used in the manufacturing process or for PPS. In these cgses,
the filtratioh of samples is not needed.

NOTE 13 [ff speeific sample sizes of a considered item are to be tested in a food category, e.g. 375 g ground beef,
a complete techni protocol is tested in the method comparison study for this specific case

NOTE 14 When a method is to be validated for infant formula and/or infant cereals containing probiotics, the
items containing probiotics are selected and validated as a full category.

NOTE 15 Ifthe study targets spore-formers, both vegetative cells and spores are included.
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Annex B
(informative)

Guidance on how to choose challenging (food) item(s) for (food)
item verification

B.]I General

Itislimportant to select (food) items that are representative of those encountered inthe’user Jaboratory.
Thip annex is specifically applicable to (food) item verification.

The (food) item can affect the outcome of an analysis. The composition af-the food, its Hackground
microbiota and other contaminants can interfere with the test method and invalidate the fesult. It is
thefefore expected that the user laboratory will ensure that the method.is'fit-for-purpose foy the (food)
items of interest to them. Even if a method is validated for a broad, range of foods, not all (ﬂgod) items
have been tested during validation. Therefore, it is important that the user laboratory deonstrates
that the method is applicable to the (food) items tested in the'daboratory. As only one (fopd) item is
reqpired from each (food) category, it is then important to perform the (food) item verificatipn with the
mogt challenging one.

B.Z Matrix effects to consider

B.2l1 Microbial characteristics

Unless the food has been sterilized (e.g. canned food), (food) items can contain (naturally or intentionally
intrloduced in the manufacturing processj microorganisms, which can be categorized as:

— |technological microbiota such.as‘microbial cultures and probiotics, e.g. fermented and clired foods,
probiotic food products inectilated with a level of microorganisms from 100 cfu/g to 109 cfu/g;

— |high background micrabiota samples, e.g. poultry minced meat, faecal samples, raw milk;

— |spoilage microorganisms: the presence of this native microbiota can influence the refovery and
growth of the target microorganism.

B.2{2 Physical and chemical characteristics

The following physical and chemical parameters are known to affect the recovery of micrqorganisms
andj/ort¢he method performance:

composition;, e g: hig‘u fatcontenttecithinthickemrernutrientcontent;
— pH,e.g.pH <4 to5 (e.g. beverages, sauces);

— oxidation reduction potential;

— water activity, e.g. a,, < 0,85 (flour, low moisture foods);

— antimicrobial constituents and growth inhibitors, e.g. polyphenols, enzymes, molecular inhibitors;
— physical structure of the food, e.g. viscosity, solubility;

— colour, e.g. food dyes.
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B.2.3 Food process induced characteristics

The manufacturing process of the considered matrix can often have a treatment step (e.g. heating,
high pressure process) that could result in injuring microbial cells. This affects the viability and the
culturability of the cells and therefore affects the recovery of the microorganism of concern.

B.3 Selection of (food) items for verification

The microbial, physical, chemical and process induced characteristics mentioned above can be found in
(food) items amongst all (food) categories described in Annex A.

When sele
the (food)
characteris
(e.g.pH +a

For a broa
required (s
characteris
provides a

The select
laboratory
depending

Tabl

‘ting a challenging (food) item from each category, the user laboratory shall choose;am
tems tested in its laboratory, those (food) items which show one or more of the challeng
tics. For instance, a (food) item having a combination of two challenging characCteris
) is preferable as this represents the worst-case scenario.

l range of foods scope, a minimum of five food items selected from five-food categorie
ee 4.4 for details). When possible, each of the five food items shall have a'different challeng
tic or a combination of these characteristics in order to cover différent cases. Table
N example.

Table B.1 — Example of (food) items and its characteristics

Category Item Challenging characteristic
1 pH
2 2 Viscosity
3 3 Fat content
4 4 High background microbiota and pH
5 5 Polyphenol

ong
pIng
tics

s is
ping
[B.1

on of (food) items also depends.on the principle of the method that can guide the yiser

in the selection of the (food) items. Table B.2 gives examples of food characteristics {
on the method principle, camaffect the performance of the method.

e B.2 — Examples of characteristics of (food) items that can affect performance,
categorized by method principles

hat,

Methofd High number of competi- | Physical characteristics Chemical compound
principle tive (mi¢ro)organisms
Techno- High pH | a,, |Solubil-| Col- | Van- | En- |Polyphe-| Molg¢c-
logical background ity/vis- | our | illin, | zyme nol uldr
microbiota| microbiota, cosity salt, inhipi-
spoilage tor
Cultural m¢thod X X X | x X X X X
Immuno- X X X | X X X X X X
enzymatic
Molecular test X X X | X X X X X X X
Flow cytometry X
ATP X X X | X X X X
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validation data for the method, was found to be 2,5 cfu/test portion.
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Annex C
(informative)

Qualitative method verification — Example

Method tol ified

user laboratory wishes to verify ISO 6579-1. The LOD;, for the method, obtained fromre

Preparation for verification

‘eliminary enumeration of the microbial suspension that will be used-for the method ve
formed to provide an estimate of the concentration of the inoculuni’that will be used. The
5 follows.

Prepare a culture of the microorganism under appropriateeonditions (medium, temper]
of incubation) and check the purity. If this fails, re-isolate,'select and identify the pure c
restart subculture. Follow the procedures specified indSO 11133:2014, 5.4.

Perform the enumeration of the culture on a non-selective medium to determine the cox

The result of the enumeration will be usedzas the starting point for the dilutions to in
test portions. In this example, the initial*concentration of the overnight culture was
determined to be 6 x 108 cfu/ml (see Figure C.1).

NOTE Overnight culture is inténdeéed to obtain microorganisms in a stationary phase of g
culture conditions are modified if the target microorganism requires longer incubation times.

1:10 dilution  —4 — —
e.g.1mlin 9 ml
diluent
. v, \_ ),
rhight culture 10! dilution 1077 dilution 10-8 dilution

in cfu/ml. For decimal dilution and enumeration‘details, follow ISO 7218 and ISO 6887-1|

view of the

ification is
procedure

hture, time
lonies and

jcentration

bculate the
previously

rowth. The

Expected to have

©IS

108 cfu/ml
1 1 ml 1

Initial concentration:
6x108 cfu/ml

Figure C.1 — Example of preliminary determination of the inoculum level
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C.3 Verification

Using the previously determined concentration (6 x 108 cfu/ml for this example), prepare dilutions to
cover target contamination levels (see Figure C.2). The dilutions selected for inoculation are based on
the validation LOD, (2,5 cfu/test portion) from the validation report for ISO 6579-1.

— e S |

1:10 dilution ~— — — S — hal
e.g. 1 mlin 9 ml

N\

New overnig
Expected 6x

48

In the
requir
recom
levels,
of the

In the
10-7d

Figure
verific

Figure
materi

Perfor
Recorq

Calcul

REA] "
TITOeITT

|| || || - L
. . Y N b
ht culture 10-1 dilution 102 dilution 106 dilution 107 dilution 10-8 dilution
08 cfu/ml Expected 6x102 Expected 60 cfu/m} Expected 6 cfu/m
cfu/ml

\ J
Y

Perform the enumeration in parallel'with the test portions inoculatio

Figure C.2 — Example of the preparation.of the inoculum

pry, three contamination levels (high, intermediate and low) and one blank level
bd using protocol 1. However, as the actual countis not known at the time of inoculation,
mended that a “range” of serial dilutions, that would include the three target contamina
be performed (see Figure C.3).Inoculate 1 ml of the selected dilution into the initial suspen
ndividual test portions.

example shown in Figure C.3,-the” expected high-level inoculum is prepared using
lution, in case the new overnight-eulture has a different concentration than expected.

C.4 shows the process for the inoculation of test portions if protocol 2 was used for
htion.

[ C.5 shows the process for inoculation of test portions if protocol 3 was used. The refere
al is prepared toZensure an inoculum of 3 cfu to 5 cfu/test portion.

m the methodto be verified.
| the positive and negative results.

ite‘the actual contamination based on the enumerated result (see 5.4.2).

are
it is
[ion
bion

the
the

nce

In the example shown in Figure C.6, the concentration of the new overnight cultureis 5,4 x 108 cfu/
ml and not 6 x 108 cfu/ml.
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_ 1:3 dilution 1 1:3 dilution 1 1:3 dilution l

Y O/ O/ O/
10-7 dilution 1:-3 dilution of dilution A 1:3 dilution of dilution B 1:3 dilution of dilution C
Ekpected 60 cfu/ml Expected 20 cfu/ml Expected 6,7 cfu/ml Expected 2,2 cfu/ml
= dilution A = dilution B = dilution C = dilution D

1ml 1 1ml 1 1ml 1 1 ml 1

Figure C.3 — Example of the inoculation of'the test portions when using protocpl 1

A 1:3 dilution ! 43 dilution l 1:3 dilution l

O/ O/ / U/
107 dilution 1:3 dilution of dilution A 1:3 dilution of dilution B 1:3 dilution of dilution C
Expected 60 cfu/mi Expected 20 cfu/ml Expected 6,7 cfu/ml Expected 2,2 cfu/ml
= dilution& = dilution B = dilution C = dilution D

S DTl A |
1o

Figure C.4 — Example of the inoculation of the test portions when using protocol 2
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Fig

50

1:10 dilution 1 1:3 dilution !

/ (O
Reference Material (RM) 1:10 dilution of RM 1:3 dilution of dilution A
certified 50 cfu/ml Expected 5 cfu/ml Expected 1,7 cfu/ml
= dilution A = dilution B

1ml 1 1

ire C.5 — Example of the inoculation of the test portions when using protocol 3

v

10 dilution

-

ﬁﬁ

Y
107 dilution

Expected 6x102 cfu/ml Expected 60 cfu/ml

!
s

1 ml

!
s

(%

108 dilution
Expected 6 cfu/ml

1 ml 1

N\

550 cfu @

Figure C.6 — Example of the enumeration of the actual inoculum level

5 cfu

Enumeration result:

5,4x108 cfu/ml
instead of 6x108 cfu/ml
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— Alternatively,an MPN approach can be used to determine the level of contamination of the inoculum.

— For protocol 1 and 2, the MPN is performed using 3 x 1 ml of dilutions C and D and 3 x 0,3 ml of
dilution D. See also Figure C.7.

— For protocol 3, the MPN is performed using 3 x 3 ml, 3 x 1 ml and 3 x 0,3 ml of the inoculum. See also
Figure C.8.

The results of the MPN (expressed as MPN/ml of the lowest inoculum level) are determined using
Table C.1.

UF+L MDA 1e Lo | | £ ool 7 (£ + 110 Tollo O (€ +
sercevir vy restres- otathea anarerer to1rane—~ GUT PpTOTtOCOT T 0T aoTC 7 (TUT PTOTOCUO

theeLODsg,.

¥
[\ )

e determine

Intermediate level 3x1 ml in 10 ml of a non-selectiyé broth
3xLODg,
(dilution C)

- ¥ ¥

Low level 3x1 mlin 10 ml of a non-selective broth
1xLODy,
(dilution D)

UM T R

Low level 3x0,3 ml in 10 ml of a non-selective
1xLODyg, broth
(dilution D)

Figure C.7 — MPN determination of the inoculum level for protocols 1 and 2
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Expected level 3x3 ml in 10 ml of a non-selective broth
3to 5 cfu/test
portion

- ¥y ¥ ¥

Expected level 3x1 ml in 10 ml of a non-selective broth
3to 5 cfu/test
portion

- ¥ ¥ 2

Expected level 3x0,3 ml i~h0 ml of a non-selective
3to 5 cfu/test broth
portion

Figure C.8 — MPN determination of the inoculum level for protocol 3
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Table C.1 — MPN table for the calculation of the inoculum level using protocols 1, 2 or 3

Number positive results for inoculum volume (ml)

Protocol 1

1 ml dilution C

1 ml dilution D

0,3 ml dilution D

Protocol 2

1 ml dilution C

1 ml dilution D

0,3 ml dilution D

Protocol 3

3 mlinoculum

1 ml inoculum

0,3 ml inoculum

MPN per ml
of dilution D
(protocols 1 and 2)
or of inoculum
(protocol 3)

Rarity
category?

3

3

3

(o]

4,1

2,4

1,5

2,5

1,8

1,3

0,9

1,5

1,1

0,8

0,6

1,0

0,8

0,6

0,4

1,3

1,1

09

0,7

1,0

0,8

0,7

0,5

0,8

0,6

0,5

0,3

0,6

0,5

R N[ WO RPINW|IO|RPINWIOIRINWIO|IRINNJWIO|IRPRINWIOC|IRLRINW|O|FDN

03

0,2

0,8

0,7

0,5

0,4

0,6

NN W W W W| O|PIQC|O|R[ER|IERIRININININMWRDNTWI W W|IO|C|O|O|R|R(FER|IFRININININIWIWH W

NWIO|Rr [N W|O

0,5

Nw N[N w[wR[RINWR[RRIWR[R|R|WR|[R|INW|(R[(R[R|WR[R[R[NR[(R[(R[(R|R[R[R|~

R R (R RIRIRPINDIPNININININIDNARN AN (NN NN WWW W[ W|W[wj| W w W W w| wl|w|w

N

[

0,4

Uy

be repeated.

a  Ifthe result of the rarity category is 3, the MPN combination is very unlikely to occur. In this case, the experiment shall
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Table C.1 (continued)

Number positive results for inoculum volume (ml) MPN per ml Rarity

Protocol 1 1 ml dilution C | 1 ml dilution D | 0,3 ml dilution D of dilution D category?
(protocols 1 and 2)

Protocol 2 1 ml dilution C | 1 ml dilutionD | 0,3 ml dilution D or of inoculum

Protocol 3 3 mlinoculum | 1 mlinoculum | 0,3 mlinoculum (protocol 3)
0 0,3
0,5
0,4
0,3
0,2
0,4
0,3
0,2
0,1
0,6
0,5
0,4
0,3
0,4
0,4
0,3
0,2
0,3
0,3
0,2
0,1
0,2
0,2
0,1
0 0 0,0 1

a  Iftherepult of the rarity category is 3, the MPN combination is very unlikely to occur. In this case, the experiment shall
be repeated

[unN
[\

OO, (P |IPIFPIRPININININ W W W W| OQIOCQ|OQ|O|R|IFF]|F
RN WIORINW|OAARINWIO|IR|INWIO|IR[INW|O|RIN|W
R W WIRINW W IR INWW W W W W[ |FR[N| W= N W=

||| ||| |C|o|o|o|C|O|R|IR[RIFR|FR|RFR|F
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Annex D
(informative)

Quantitative method verification — Example

mple
contamination levels used shall be representative of the range of the natural contamingtion found
ne samples tested in the user laboratory.
5 annex describes the preparation of the laboratory samples and test portions (see also Figure D.1).

Laboratory Laboratory Laboratory haboratory Labjoratory

sample 1 sample 2 sample3 [ " sample 9 sample 10
A 4
Test Test Test “f Test [est
sample 1* sample 2* sample.3* sample 9* san]ple 10*

A 4

*Test samiple is infrequently used in microbiological examina

Homogenization ] In thaticase, the laboratory sample is directly used for homo|

Test Test
portion A portion B
JV v
Inoculation if

< required
Initial Initial

tions.
penization.

juspension A

suspension B

Figure D.1 — Preparation of samples for intralaboratory reproducibility standard deviation

©IS

determination

For one (food) item, e.g. tiramisu, a minimum of 10 laboratory samples are collected. Each laboratory
sample is thoroughly homogenized (in order to exclude contributions from heterogeneity within

the laboratory sample/test sample) and divided into two test portions.

Ifno (food) item with natural contamination is available (or contamination < 10 cfu/g), inoculate the

initial suspension with a selected strain. If artificial contamination is used, enumerate,

in parallel,

the inoculum suspension (used to inoculate the initial suspension) using a non-selective medium.
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