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Foreword

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 pon-governmental in liaison with ISO_also take part in the work ISQ collaborates clasely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

The main task of technical committees is to prepare International Standards. Draftyinternationpl Standards
adopfed by the technical committees are circulated to the member bodies fer -voting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13969 | IDF 183 was prepared by Technical Committee ISO/PC34, Food products, Subcommittee SC 5,
Milk @nd milk products, and the International Dairy Federation (IDF), in collaboration with AOAC |nternational.
It is Heing published jointly by ISO and IDF and separately by<AOAC International.

© IS0 and IDF 2003 — All rights reserved iii


https://standardsiso.com/api/?name=75ff3f58bfacb800fdf638a3eb9c96c8

ISO 13969:2003(E)
IDF 183:2003(E)

Foreword

IDF (the International Dairy Federation) is a worldwide federation of the dairy sector with a National
Committee in every member country. Every National Committee has the right to be represented on the IDF
Standing Committees carrying out the technical work. IDF collaborates with ISO and AOAC International in
the development of standard methods of analysis and sampling for milk and milk products.

Draft International Standards adopted by the Action Teams and Standing Committees are circulated-fo the
National Committees for voting. Publication as an International Standard requires approval by at least. 50 % of
IDF National|Committees casting a vote.

Attention is fHrawn to the possibility that some of the elements of this International Standard may bg the
subject of patent rights. IDF shall not be held responsible for identifying any or all such patent rights.

ISO 13969 | IDF 183 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee 5C 5,
Milk and milk products, and the International Dairy Federation (IDF), in collaboration with AOAC Internatjonal.
It is being puplished jointly by ISO and IDF and separately by AOAC International.

All work was|carried out by the Joint ISO/IDF/AOAC Action Team Antimicrobials and other veterinary medical
residues, of fhe Standing Committee on Analytical methods for additives\and contaminants, under the aepis of
its project leader, Mrs G. Suhren (DE).
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The parameters outlined in this International Standard may not need to be evaluated completely for every test,

depe

nding on

a) the field of application of the test under study (e.g. screening or reference method, type of milk, i.e. animal

b) t

)

e information needed [e.g. the introduction of a new substance with fixed maximum residue
nd

limit (MRL)],

c) tIe detection pattern (e.g. sensitivity of the test microorganism to a broad-or narroiw variety of

Thus
contgxt of these guidelines omitting, for example, those aspects that are:not relevant to the inte

appli

A general disadvantage related to the interpretation of microbial” inhibitor tests is that they
evalyated in a subjective way and in very few steps, i.e. negative, questionable, and positive by

with

ntimicrobial compounds).

cation.

positive and/or negative control samples.

“the terms of reference” between the producer and user of a certain_test’should be agreed upon in the

nded field of

are usually
comparison

In cages where the medium contains an indicator, the type of the resultant colour change can ¢epend upon

the type of antimicrobial present. This sometimes_makes it difficult to obtain a clear distinc

posit

ve and negative results. Test interpretation in\few steps also means that small alterations or

ion between
minor colour

developments, which may be of importance in a-validation programme, need major experimental ¢ffort.
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Milk and milk products — Guidelines for a standardized
description of microbial inhibitor tests
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For the purposes of this document, the following terms and definitioqs)apply.

21
false
perce

2.2
false
perce

23
limit
conc

EXANM

3 Information néeded from the developer/manufacturer

3.1

The
the fq

Terms and definitions

Scope

nternational Standard gives guidance for a standardized description of microbial-inhibitor
milk products. It is intended to give a framework and basis for the evaluation/validation

positives
ntage of positive results when testing negative samples

negatives
ntage of negative results at the claimed détection level(s)

of detection
pntration level at which a defined percentage of samples is detected

PLE 95 % together with the respective confidence level.

Methodology

jevelgper or manufacturer of the test should provide information regarding methodology b
llowing:

fests for milk
of microbial

tor tests, allowing the comparison of data obtained from different tests and experimental studlies.

y mentioning

a) description of the method;

b) principle of the method;

c) t

echnical design of the procedure (e.g. degree of automation, data processing);

d) evaluation of test results (e.g. scores, scale and definition of what to consider “positive” or “negative”);

e) capacity (e.g. sample throughput);

f)  special requirements for sampling, preservation and testing;

© IS0
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g)
h)

2)

procedure for the purpose of quality assurance by the developer/manufacturer;

field of application concerning

1) the intended test use (e.g. screening or confirmation), and

the substrate or matrix (e.g. milk from cows or other animals, milk powder or other foods).

3.2 Operating requirements

The following information should be given regarding operating requirements:

a)

b)

c)

requirenpents for user experience and training;

requirenpents for safety and special laboratory service (e.g. electric power, S1-lab, waste disposal and

maximu

require

concentration level);

ents for quality control by the manufacturer and/or user.

3.3 Test gpecifications

The following

limit of d

information should be given regarding test definitions:

etection: see 2.3.

3.4 Documentation

The following

a) user ma
b) supplier:
c) status of
d) availabil
e) availabil
others;
f) availabil
4 Evalug
41 Gene
The validatioj

information should be given regarding documentation:

hual, including a trouble-shooting guide;

5 of instruments, reagents, standards, technical services and customer support;
official recognition/general introduction;in specified countries;

ty of reference material;

ty of internationally recognized/validated reference from ISO, IDF and AOAC Internation

ty of, for example, literature and practical experiences.

tion of the:attributes of the microbiological inhibitor test

al

al, or

h'gPa method should always be carried out under controlled conditions, i.e. based on define

 test

samples. The influence of particular conditions is described in 4.3.6.

4.2 Prerequisites

4.21

Milk free from antimicrobials (“negative milk”)

The cows from which milk is collected in order to serve as “negative milk” shall meet the following
requirements. If, however, a test is applied for milk of an animal species other than cows, the requirements
with respect to the status of the animal should be adjusted accordingly.

a) The clinical and sub-clinical health status shall be good, with special emphasis on udder health (less than

150 000

somatic cells per millilitre).
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The treatment or feeding with antimicrobial substances shall be prohibited for at least 8 weeks before milk
collection. In the case of dry cow treatment, milk should not be collected earlier than 60 days after calving
provided the dry cow period has been at least 4 weeks.

The cows shall be mid-lactation: more than 60 days and less than 200 days after calving, producing more
than 5 kg of milk per day.

The milking of at least five to seven cows shall be combined to overcome individual variations in milk
composition.

The total viable count shall be Iess than 104 CFU (colony-formlng units) per millilitre before the
se-producing

icroorganisms shall be kept in mind in the case of [3 -lactam antibiotic testing.

Test substances

A

[«

test substances that are used in the testing procedure should be obtained from
oper/manufacturer, preferably with an analytical certificate with a guaranteed speci

recognized
ication. The

bntration required should be calculated based on the free acid or base ferms of the drug,

s otherwise stated, it is preferable that the evaluation of detectiomlimits (4.3.2) should b
those antimicrobials and/or concentrations that the developer/manufacturer claims the test

Solvents

cial solvents or other chemicals are required to dissolye the substances, it should be ensur|
nts or chemicals in the test samples have no influence on the test result. The use of solven
should be restricted.

Preparation of test samples

1 General

breparation of test samples can cduse problems and is a very laborious task for the te
htories. Therefore, it might be.appropriate to employ a centralized test sample preparation s
s to supply interested laboratories with test samples in stable form (e.g. lyophilized).

For large-scale evaluations (e.g. to obtain the data basis for a generalized description), all dilut

shou
statu

424

The

estim
teste
claim

5 of the “negative‘milk” (4.2.1).

2 Selection of concentrations

selection~of concentrations for the determination of the detection limits is described
ated purposes, if not otherwise stated, the concentration found to represent the detection li
of together W|th one concentration step h|gher and two or three concentrat|on steps lo

Special considerations should be given to those substances with stability/potency problems

corrected for

p.

b undertaken
will detect.

bd that these
ts other than

5t evaluation
lystem, which

ons required

d be prepared in ohg batch to avoid day-to-day variations of weighing, diluting and diffefences in the

n 4.3.2. For
it should be
er than the

to divide the concentration range giving 50 % to 100 % posmves into three to four equal dlstant levels (linear

and

4243

The

a)

b)

logarithmic scales respectively) as demonstrated in Figure 1.

Dilution

following precautions should be met when preparing a dilution series of test substances.

The preparation of the dilution series should be carried out in such a way that only the final dilution is

prepared with milk in order to avoid protein binding.

The proportion of the added aqueous standard solution in the final milk dilution step should
for all dilutions and less than 1 %.

© ISO and IDF 2003 — All rights reserved
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4.2.44 Preservation

The preservation of test samples should preferably be carried out by lyophilization, if this is not deprecated by
the developer/manufacturer of the test under study, or the test principle. The following procedure for
preservation has proved to be feasible.

a) Immediately after the preparation of the various test samples, all dilutions should be dispensed into test
tubes with the desired volume and be frozen at —18 °C + 2 °C in a sloping position.

b) Lyophilization should be carried out as soon as possible and not later than one week after deep freezing.
During the lyophilization process, the temperature should not exceed 25 °C.

c) Test tubps should be hermetically sealed immediately after lyophilization and stored in the dark at< b °C.

d) Test samples should be reconstituted with distilled water. The added volume of water shauld’be [10 %
less tham the volume of the sample that was lyophilized in order to compensate for the dry matter of milk.

e) Reconstfjtuted test samples may be used on the day of reconstitution only. They should be kept in a
refrigerator between uses and discarded at the end of the day.

4.2.4.5 Reduction of mistakes during preparation

In most casgs, it is not possible to confirm the concentration of antimicrobial in the test samples hy an
independent|quantitative method. To cope with this problem pragmatically,‘the following procedure reggrding
a reduction if the number of mistakes during preparation is proposed.

a) Each of three to five persons should prepare their own and indépendent dilution series.
b) Dilution geries should be tested with appropriate microbiofogical inhibitor tests or other suitable methpds.

c) Only thdse dilution series that give similar test results should be chosen for the mixture of the fingl test
samples].

4.2.5 Expefrimental design
4.2.51 Number of replicates

4.2.51.1 Test with subjective reading

For microbial inhibitor tests with subjective reading and few possible outcomes, all experiments should be
performed ap blind coded)studies. Participating person(s), preferably more than one, responsible fdr the
analysis recgive(s) codéd~samples without any knowledge of its substance/concentration combination| The
results should be expressed as the positive results, in percent, out of the total number of replicates yithin
each evaluated concentration step. Calculation of percentages generally requires at least 10 to 20 replicates
at each selefted\concentration. The reading resolution at each tested concentration step equates to 45 %,
when testing[20.replicates. The resolution equates to + 10 %, when testing 10 replicates.

4.2.5.1.2 Test with objective reading

For microbial inhibitor tests with objective reading (e.g. ELISA reader and a measuring scale), the
experimental design is not necessarily a blind coded study. The number of replicates depends on the
repeatability of the method, but should be at least three to five replicates for each substance/concentration
combination. If a defined statistical confidence is required, the appropriate number of replicates should be
calculated.

For example, to determine a 90 % negative rate with 95 % confidence, 60 samples are needed for subjective

readings and 30 samples for tests with instrumental interpretation. If not stated otherwise, at least two different
test kit batches should be used for the evaluation of the different attributes.

4 © ISO and IDF 2003 — All rights reserved
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4.2.5.2 Evaluation of experimental data

For data analysis, a graphical presentation is recommended, whereby the x-axis represents the concentration
of the substance under study and the y-axis the percent of positive results or the scaled values (“dose-
response curves”).

The choice of whether the x-axis is scaled linear or logarithmic depends on the range of concentrations tested.
If the range covers more than 100-fold, a logarithmic scale is more appropriate than a linear one. Using such
coordinates, the different test conditions (e.g. test kit batch) provide dose-response curves that allow a visual
comparison with respect to the effect of the parameter under study.

For a statistical evaluation, the definition of the confidence level for the method under study is imperative. For
exanjple, such a definition mignt be that the detection imit equals that concentration at which 95]% of the test
resulfs are interpreted as positive.

The detection limits may be expressed in two ways (see Figure 1)

a) either the two tested concentrations between which the intersection of the dosérresponse durve and the
line representing “95 % positive results” value lies (as a range in pg/kg), or

b) the concentration corresponding to the intersection of the dose-response'curve with the line|representing
‘95 % positive results”.

For thethods with continuous scales, the mean values (X ) and &tandard deviations (s) for|each tested
concentration should be calculated, i.e. the intersection of the mean value minus 2s (X —2s ) |or the mean
valug plus 2s ( X +2s ), depending on whether the response is_inversely related to the concentfation or not.
The yalue on the y-axis, which is to be interpreted as positive, corresponds to the detection limit.

It shquld be noted that the estimated detection limits depend’to a certain extent on the concentratjons tested.

Y
100

. e
60 /o

Y

1
40 EEEEEE
29 / !
004 vy |
0 f X
Z A >

Key
X antimicrobial content, ug/kg
Y positive results, %

range of detection limit
expected positive
detection limit

MRL

1,5 x expected positive

a b WN =

Figure 1 — Model of dose-response curve for the determination of detection limits
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4.3 Experimental parameters

4.31

False positives

Testing for the probability of false positives includes n-fold examination of negative test milk (see 4.2.1) or
other negative test samples appropriate for the intended field of application. The number of replicates
depends on the field of application of the test.

4.3.2 Detection limit

The selectio
a) At least
concent

e)

f)

The percentd
requirementg
parameters 9

Figures 2 an
various tests

Addition

The selq
that corr

The con
on the i

Each cd

performed as a blind coded study as outlined in 4.2.5.1.1.f0r subjective readings.

For test
5 replicq

of concentrations to be tested should be as follows.

four different concentrations should be examined between the negative)control ang the

ation, which is expected to be positive.
Blly, a concentration of 1,5 to 2 times the expected 100 % positive valug_should be included.

cted concentrations should include the claimed sensitivity and, if appropriate, the concent
esponds to any existing regulations [e.g. the maximum residue-imit (MRL) value].

Ccentrations to be examined should, as far as possible and-practical, be approximately equid
hear or logarithmic scale.

ncentration should be tested using 10 to 20 replicates and the experimental design shou
5 with instrumental interpretation and theresults expressed as numerical values, at leas
tes are required.

ges of positive results obtained either at the claimed level of detection or at the level of “m

” (e.g. MRLs) of relevant antimicrobials are of high practical importance. Preferably,
hould be given in a graphicalsferm. Examples are shown in Figures 2 to 4.

ation

stant

Id be

3 to

arket
hese

d 3 are one-dimensional~in which the detection limits of one substance are demonstrat¢d by

or of various substances by one test with respect to a requirement (e.g. MRL concept).
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100

80

— MRL

= TestA
B TestB
# TestC
& TestD

r Wy

d

60

IDF 183:2003(E)

Key

NOTH

40

20

ou/E

0

Dsitive results, %

htimicrobial content, ug/kg

50

n = 20 (10) per concentration and test.

::l-.

150

200 250

Figure 2 — Detection of one antimicrobial by various tests
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Y

Penicillin G }|:::
Ampicillin
Amoxicillin
Cloxacillin
Dicloxacillin
Oxacillin

Sulfadimidine
Sulfadiazine
Sulfadoxine
Sulfgnilamide

Chlortefracycline [:i:
Oxytefracycline
Tefracycline |

Trimethoprim [Zim]

Spiramycin
Tylosin [

0 10 20 30 L0 50 60 10 80 90 100 X

Key
X positive rgsults, %
Y antimicrobial

NOTE Percentage of positive results are at MRL level, w(= > 20 (10) per substance and MRL concentration.

Figure 3 — Detection pattern of various antimicrobials by one test
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1
A
A
Ag
3
Ap
A;
Ag
5 6 1 5 6 1
- -
8 8
Key
1 tgst1
2 tgst2
3 tgst3
4 tgst4
5 10 MRL
6 1|MRL
7 0,1 MRL
8 dptection limit
NOTEH Deteetion limits are expressed in x-fold MRL concentration.
Fi 4 — Detecti tt (shaded ) of diff t mi bial inhibit s

for antimicrobials Ay, A,, ..., A,

The example given in Figure 4 is an attempt to visualize the detection pattern of various tests (four tests in this
example) concerning several antimicrobials (n microbials in this example). The detection limit axis is
standardized with respect to the MRLs of the antimicrobials demonstrated (x-fold MRL concentrations). The
scaling depends on the range of variation which is of importance. In this example the standardized scale
covers the range from < 0,1 MRL to > 10 MRL.

The ideal test should detect 1 MRL of all antimicrobials of concern, which corresponds to the central circle in
Figure 4. The more sensitive the detection of an antimicrobial is with respect to the MRL requirement, the
further is the distance from the centre on the standardized MRL scale and vice versa. A picture of the

© ISO and IDF 2003 — All rights reserved 9
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detection pattern of a test can be obtained by connecting the standardized detection limits of the
antimicrobials. The detection pattern of different tests can easily be compared. The definition of the detection
limits of the various test/antimicrobial combinations should be indicated, as far as data are available.

4.3.3 Variation of detection limits between batches

The objective of this examination is to obtain insight into the variation of the test responses as influenced by
various production factors of the test kit (e.g. impact of indicator, nutrients, test microorganisms). It can be
expected that the variation of all these factors might increase with an increasing time period between batch
production. Thus, the tested batches should be as far apart as possible in terms of production time (e.g. once
or twice per year).

Testing and gevaluation are carried out according to 4.2.5. The definition of the term "batch" mainly relies on
the informatipn supplied by the manufacturer. Figure 5 illustrates an experiment in which the detection linjits of
an antimicrobial have been tested on eleven different test kit batches within a period of over half,a year. In this
example, the| detection limits varied between 8 ug/kg and 10 ug/kg.
Y
100 2
80
60
40
20
o)
) 12
X
Key
X antimicrobjial gontent, pug/kg
Y positive rdsults, %

Figure 5 — Reproducibility between eleven test kit batches — One microbial

4.3.4 Variation of detection limits within batches

The testing procedure resembles the procedure in 4.3.3 except that test kits from one batch are examined
three to five times within a short interval of time.

10 © 1SO and IDF 2003 — Al rights reserved
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