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INTERNATIONAL STANDARD

ISO 7667-1983 (E)

Microbiology — Standard layout for methods of
micrgbiological examination

Introduct

published |

ion

ernational Standards dealing with methods far-the

This standifd layout has been prepared taking into account

microbiolog
the experier]
Standards.

It should alv
that it is fo
special requ

cal examination of agricultural food products, and
ce gained in the preparation of these International

vays be remembered, in making.use of this layout,
guidance only. It should be.adapted to suit any
jrements.

The adoptioh of a standard forni.of layout and drafting ensures

— that|

no important pointvis overlooked in the preparation

of the stpndard;

— that|the variousiitems of information to be included in
the stanglard are-always given in the same order;

— that|any-desired clause may be found rapidly, whatever

(This is important particularly if a partial trans
being studied or two texts are being compar

tion of a text is
J)

In drafting methods of microbiological examipation, the sub-

jects should be dealt with in the order showr]
layout but any clause or subclause which may
in a particular case should be omitted and ot
should be added in the most appropriate plac

Scope and field of application

This International Standard establishes a sta

in the standard
be unnecessary
hers, if required,
Es.

methods of microbiological examination. Itisi

hdard layout for
tended primarily

for the drafting of methods for the microbiological examination
of agricultural food products, but it is equally japplicable for all
other products for which microbiological exanminations may be

the origi

-of-scope-of-the-standard:

required.
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Standard layout

Clause number
Title
0 Introduction

1 Scope and field of application

2 References
3 Definitions
4 Principle and reactions
5 Diluents, cuTlure media, reagents and other products
6 Apparatus ahd glassware
7 Sampling
8 Preparation pf test sample
9 Procedure
NOTE — In this clause, the relevant subclauses shall be given in the following order:
— Test pgrtion, initial suspension and dilutions
— Liquid-medium method
— Inogulation and incubation
— Inteypretation
— Corffirmation
— Solid-nmhedium method
— Inogulation and incubation
— Interpretation

—  Corjfirmation

10 Expression of results

Liguid-medium method
Solid-medium method
11 Precision
12 Test report

Annexes
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Rules for drafting individual elements
and clauses

NOTE — The following rules supplement those laid down in parts 2
and 3 of the Directives for the technical work of ISO.

0.1 Title

The title of the International Standard shall state briefly and
without ambiguity:

1SO 7667-1983 (E)

NOTE — It is sometimes necessary to specify several methods of
detection or enumeration in one International Standard, for example,
for enumeration, the MPN method for low contents and the colony
count technique for high contents. In this case, a clear distinction
should be made between the fields of application of each of the
methods specified. In other cases, where the methods are specified in
different International Standards, it may be useful to make reference to
them in a note.

2 References

a) in tie case of a specific standard ', The type of product
to which the method is applicable;

b) the|categorylies) of micro-organisms concerned and
whetherl the method is for their detection or enumeration;

c) if cpnsidered useful, the temperature(s) of incubation
and, in the case of counting, the technique used.

0.2 Intfoduction

The introdyction (clause 0), if any, may give information about
the method, the reason prompting elaboration of the Interna-
tional Standard, and background information.

0.3 Safiety warnings

If there is g danger, for example of toxicity or contamination,
requiring special precautions, these shall be stated at the begin-
ning of the|introduction in the form of a Warning; such warn-
ings are printed in bold characters in International Standards.

NOTE — It pay be negessary in certain cases to draw attention to the
need to conply with relevant national regulations.

Warnings may also be included at appropriate places in the text
where it is |necessary to emphasize a particular danger.

If necessafy, further information on. safety measures to be
taken may [be given in an annex.

1 Scope and field.of-application

This clausg shall state stccinctly the aim of the International
Standard and specifysthe products to which it applies.

It shall contain’ in particular, additional, but useful, information
which could ot be included in the title (for example, not only

This clause shall contain a complete list-0f {II the documents
necessary for the use of the International-Standard.

Example: For general guidance for thé preparation of dilutions:

ISO 6887, Microbiology — ‘General guidancg for the prepara-
tion of dilutions for micrabiological examinatfon.

NOTE — This list is*not intended for documer]ts serving only as
reference material during the preparation of the |International Stan-
dard; such docuients may be quoted in the clausg or sub-clause con-
cerned, or alist'of these documents may be given ir| a bibliography (see
clause 14),

3\."Definitions
If required to facilitate the understanding of the text, definitions
of the basic terms used in the International Htandard shall be

given in this clause.

The micro-organisms concerned shall be defined according to
the methods used and the confirmatory procgdures described.

4 Principle and reactions

This clause shall indicate the basic stages of
also the basic ideas, the properties used and,
the reasons behind the choice of certain pro

If necessary, basic chemical or biochemical
described.

the method, and
where necessary,
cedures.

reactions may be

NOTE — This clause does not constitute a sumnpary of the Interna-

tional Standard and cross-references are not necel

rssary.

“Clostridium perfringens”, but also ‘vegetative forms and
spores’’).

It shall give all the information required to enable the user to
determine rapidly whether the method is applicable to the pro-
ducts he is to analyse, without restriction or under certain con-
ditions.

It shall indicate, in particular, the type of products for which the
method is applicable and the limits between which it can be ap-
plied without modification. These limits shall take into account
the presence of other micro-organisms in the product, and also
any restrictive properties of the product or medium.

5 Diluents, culture media, reagents and

other products

5.1 Title

The title of this clause shall mention the different categories of

products used.

Example: For Salmonella: Culture media, reagents and sera.

1) For the definition of this term, see SO 6887, Microbiology — General guidance for the preparation of dilutions for microbiological analysis.
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5.2 Numbering

Each of the diluents, culture media, reagents and other prod-
ucts shall be designated by a number corresponding to the
subclause in which it is described; by repeating this subclause
number, in parentheses, in the clause “‘Procedure”, following
mention of the diluent, culture medium, reagent, or other
product, and thus referring back to the subclause concerned,
repetition of all the features of the product in question is
avoided, thus reducing the wording.

If a medium or reagent—is—tsed—more arorce——the—pro
cedure, its full composition shall be given in the clause cor-
responding to thg part of the procedure in which it is used for
the first time. In glauses where subsequent use is specified, a
reference to the previous full description will suffice.

5.3 Listing

5.3.1 In genera|, the clause shall begin with a subclause
“Basic material”’,|numbered 5.1, and worded as follows:

“In order to improve the reproducibility of the resuits, it is

recommended that, for the preparation of the diluents and

culture media] dehydrated basic components or complete

dehydrated }wdia be wused. Similarly, commercially
|

prepared reagénts may also be used. The manufacturer’s in-
structions shall be rigorously followed.

The chemical| products used for the preparation of the
culture medid and the reagents shall be of recognized
analytical qualjty.

The water usg¢d shall be distilled or deionized water,_free
from substan¢es that might inhibit the growthof micro-
organisms undler the test conditions.

Measurement$ of pH shall be made using’a pH meter,
measurementg being referred to a temperature of 25 °C.

If the prepared culture media are-ngt.used immediately, they
shall, unless dtherwise stated;)be’stored in the dark at ap-
proximately 4 PC, for no loriger than 1 month, in conditions
which do not produce afny)change in their composition.”

5.3.2 This standlard“introduction shall be followed by sub-
clauses (5.2., 5.B,“€tc.) describing all the diluents, culture

5.4 Composition

The constituents of the culture media shall be listed with their
proportions in tabular form, preferably in the following order:
sources of protein, carbohydrates, salts, selective substances,
other constituents, agar (or other setting agent), water.
Chemical names approved by the International Union of Pure
and Applied Chemistry shall be used with any common name in
parentheses.

If a culture medium comprises a basic medium to which sterile
or—sterilized—constituents—are—added S it shall be
described in the following order:

a) basic medium (with list of basic constituents only);
b) solutions to be added;

c) complete medium.

The concentrations of the complete medium (or basjc medium)
shall be expressed in grams pérditre, and those of tHe solutions
to be added [b)] should, preferably, be expressed ir] grams per
100 ml. Different volumes-may be prepared, dependling on the
examination to be carried out, provided that the congentrations
are as specified.

In the description of the complete medium [c)], the quantities
(volumes)of the basic medium and of the solutions o be added
in order to obtain the complete medium at the required concen-
tratiohs shall be given.

The list of the constituents of the medium (or basic|medium or
of a solution), shall be immediately followed with| details re-
garding its preparation (see the note); for example

— the pH after sterilization;
— conditions of sterilization;

— where necessary containers to be used for storage
(U-tubes, Petri dishes);

— precautions to be taken for conservation| (duration,
temperature, absence of light, etc.).

If a constituent is required to satisfy a specifigcation (for
example, brilliant green at the minimum concentration for the
control of spreading by Proteus), a description shall pe given of
the corresponding procedure.

Methods for keeping reference strains and for their fulture (for
example in the case of a method for phage typing) spall also be

media, reagents and other products used during the test,
together with their concentrations and, if necessary, their
degrees of purity, according to the specific use, in the order in
which they are referred to in clause 9 ““Procedure”.

This means, for example, that if a diluent is used, it shall be
mentioned first. If a stage of the procedure (for example an
identification reaction) requires the use of more than one
medium, or of both media and reagents, these shall appear
under the same heading sub-divided into two or more sections
(in this case, do not make a general division in the International
Standard for one subclause ““Media’”” and another ‘“Reagents’’).

described In this clause together with the composition of the
corresponding culture medium.

NOTE — International Standards giving general guidance recommend
that dehydrated basic constituents or complete dehydrated media are
preferably used.

However, the preparation of diluents and media should be given when
commercially available complete media are not available.

In addition, when a large number of media and reagents is required (for
example, as in the case of ISO 65791), it is possible, in order to reduce
the wording, to give only a list of the products in this clause and to
place their description and preparation in an annex.

1) 1SO 6579, Microbiology — General guidance on methods for the detection of Salmonella.


https://standardsiso.com/api/?name=1e1d35132dbfaa64df40dbfdb6d71428

6 Apparatus and giassware

This clause shall be introduced with the following phrase:

““Usual microbioiogicai laboratory equipment and”

The clause shall then list the glassware and special apparatus
used, with the exception of usual laboratory equipment. Men-
tion may, however, be made of the latter in these terms or by
means of the expression “‘standard laboratory apparatus”’.
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.Laboratory glassware and related apparatus, or standardized by
other 1SO | Technical Committees.! If the apparatus or

n!nce\nlnrn i¢ subiected to any snecial or unusual nrallmunnr\/
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treatment, this operation shall also be mentioned in this clause.

Example: Sterilization of glassware (operation not specified for
chemicai arfaiysis).

The charagteristics (for example dimensions, accuracy of
measuremeht) of apparatus which is not in normal use shall be
given in thig clause, especially those with significant effects on
the executipn or accuracy of the method.

Each item qf apparatus and glassware shall be described in a
separately pumbered subclause; by repeating this subclause
number, in|parentheses, in the clause ‘“Procedure’” and thus
referring bafk to the subclause concerned, repetition of all the
features of [the apparatus or glassware concerned is avoided,
thus reducing the wording.

Diagrams showing special types of apparatus and the specified
assembly are recommended. These diagrams shall be.prepared
in accordarjce with the International Standards prepared by
ISO/TC 10,| Technical drawings, in as far as they are ap-
plicable.

7 Samgling

in principle, independent of the examination itself
and it is geperally sufficient to\refer to an International Stan-
dard giving| general guidarice.on sampling, or to the Interna-
tional Stanglard specifying~sampling, or to the corresponding
clause of the productistandard. If there is no such text, this
clause may [specify_a.plan and sampling procedure, taking into

ISO 7667-1983 (E)

8 Preparation of the test sampie

8.1 Inthe case of a specific Standard3! for a product or group

af nradiiata thia alaiian ahall aiva all +ha infarmatine manacane,
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for the preparation of the test sample from which the test por-
tions will be taken (for example chopping and mixing of meat in
a mincer).

The information given shall, in all cases, specify the operations
to be carried out.

subjects of mmﬁwwwwiwmm% concerning the
) . ! features of the sample thus prepared and,if hecessary, of the

containers to be used for storing it; it shall’alsg specify the con-
ditions for storage.

If there is, for a group of products,. a particular document deal-
ing with the preparation of the test'sample, thjs document may
be referred to (for example, ““Meats and mea}-based products
— Preparation of a laboratory sample fo microbiological
examination”’).

8.2 In the casé of’an International Standatd giving general
guidance, this ¢lause shall include the following text:

“Refer, tosthe specific Standard. If there is ho specific Stan-
dard, it-is recommended that the parties cdncerned come to
an agreement on this subject.”

9 Procedure

This clause may be divided into as many subclguses as there are
separate operations or series of operations to| be carried out.

Each of these operations shall be accurately|described in the
chronological order of execution using the imperative mood in
the English text and the infinitive in the Frengh text.

It is recommended that subclauses containirlg several opera-
tions be subdivided, each subdivision corresponding to a given
operation, including all the essential prelimingry operations.

If the method to be described has already apgeared in another
International Standard, state: ‘‘use the method described in
ISO ..."” adding, if necessary, an instructidn regarding the
modifications which may be required.

If it is necessary to carry out a check of the apparatus (for
example, to check the temperature of a wdter bath, or the
anaerobiosis of a jar) or to carry out controls of other checks on
the procedure by using selected strains of migro-organisms or

f "Ib'lllUUb, amd e llllUlllldllUll glven i

ISO 7002.2

If necessary, this clause should also give useful instructions
concerning the mass or the volume of the laboratory sample, or
the number of units to be sampled, the characteristics of the
container to be used for storage and the conditions for storage
and transport to be applied.

any other biochemical systems, all the details necessary for
carrying out this check shall be given in this clause.

If modifications (for example, the neutralization of an acid
sample or resuscitation of damaged micro-organisms) are re-
quired to the procedure specified in this clause, they shall be
given in an annex with a cross-reference at the appropriate
place in the procedure.

1) Such references are not included in clause 2 *’References”, however, because it is not essential to consult them in order to carry out the specified

procedure.

2) IS0 7002, Agricultural food products — Layout for a standard method of sampling from a lot. (At present at the stage of draft.)

3) This term is defined in ISO 6887.
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9.1 Test portion, initial suspension and dilutions

9.1.1 In the case of a specific Standard for a product or group
of products, this subclause shall refer to ISO 6887, supplemen-
ting the information given therein and, if necessary, amending
it to suit the products concerned.

As a guide, this information may refer to the following points :

— the method of taking the test portion from the test
sample (see clause 8), or, if it is identical, from the

In addition, it shall give information concerning subsequent
stages to be carried out if the reactions observed do not give
conclusive proof as to the presence of the micro-organisms to
be detected.

It shall describe the initial stages for confirmation, for example
inoculation in a selective liquid medium or on a selective solid
medium.

9.2.3 Confirmation

This intended

7).,

any other useflul information;

— the methdd(s) for the preparation of the initial suspen-
sion and dilutigns, the quantity of diluent used for the initial
suspension, frequency of rotation at which a blender is
operated, inogulation and mixing in the tubes with the
diluent, any heating of the initial suspension and dilutions;

— the duratipn of the operations;
— the repetifion of the operations for the preparation of
the initial suspension and dilutions.

NOTE — If a special technique is required, this may be described in an
annex.

9.1.2 in the cas¢ of an International Standard giving general
guidance, this sulbclause shall include the following text:

“Refer to ISO 7 and to the specific Standard. If there is
no specific Standard, it is recommended that the parties
concerned come to an agreement on this subject.”

9.2 Liquid-medium method

This subclause shpll describe the methods to be used when the
presence or abserjce of a given micro-organism in an inoculated
liquid-medium is fo be demonstrated (ertrichment).

This detection may be carried out using a single dilution (detec-
tion of presence dr absence) or a'series of dilutions (calculation
of MPN).

The subclause shpll be subdivided as follows.

9.2.1 Inoculation-and incubation

to confirm the presence of the micro-organisms to)be detected,
in the flasks, bottles or tubes of enrichment. fiediim. These
stages may include the selection and purification of colonies,
the inoculation of these colonies onto other, selective or non-
selective, media, serological examination, phage typing, etc.

Details of all the biochemical and-serological reactions required
for the identification of the cultures shall be given.

NOTE — If possible, the order.of the media and reactions should be the
same as in clause 5 ‘‘Diluents, culture media, reagentg and other
products”’.

If necessary, a table shall be given summarizing the reactions of
the micro-organism(s) to the tests performed.

Example:
Fermentation of glucose +
Fermentation of lactose -
Decarboxylation of lysine +

9.3 Solid-medium method

This subclause shall describe the method of enumeration by
colony counting on a solid medium.

It shall be subdivided as follows.

9.3.1 Inoculation and incubation

This subclause shall describe the inoculation, using the initial
suspension and dilutions, of a solid, selective or non-selective,
medium, which is already present or which is to be added later
to Petri dishes, bottles and tubes. It shall alsq give the
temperature, time and conditions of incubation.

Supplementary information concerning the preparation of agar
plates, including pre-drying before inoculation, mixing with the

This subclause shall give details concerning the inoculation of
the pre-enrichment medium and/or the enrichment medium,
with the initial suspension and/or dilutions, together with the
temperature, duration and other conditions of incubation (for
example anaerobiosis). The number of inoculations per dilution
shall be specified, as well as the number of dilutions used.

If the inoculated tubes are to be heated, details of this opera-
tion shall be described.

9.2.2 Interpretation

This subclause shall give information relating to the interpreta-
tion of the reactions observed in the liquid media.

inoculum, or layering with agar atter inoculation, shall also be
given.

9.3.2 Interpretation

This subclause shall give information concerning the nature of
the colonies to be counted, the counting itself, and the
measures to be taken when counting proves difficult (for
example in the case of excessive growth). In addition, it shall
specify an upper and a lower limit for the number of colonies to
be counted.

If some of the colonies thus enumerated are to be confirmed,
instructions shall be given concerning the selection and
purification of the colonies. The initial stages of confirmation
shall also be given in this subclause.
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9.3.3 Confirmation

This subclause shall describe the subsequent stages intended
to confirm that a representative part of the colonies
enumerated shows the properties of the micro-organisms to be
detected.

It shall list all the biochemical reactions and the microscopic ex-
aminations necessary to identify suspect colonies.

NOTE — If possible, the order of the media and reactions shall be the
same as in ~Bi t
products”’.

10 Expression of results

10.1 Liqyid-medium method

If a single dilution or the initial suspension is used for inocula-
tion, this dubclause shall describe concisely the method of
reporting the presence or absence of micro-organisms, taking
into account the quantity of product examined and the number
of cultures ponfirmed.

If more thar one dilution has been used, calculation of the most
probable nymber (MPN) of the micro-organisms to be detected
shall be degcribed on the basis of the number of tubes con-
firmed, usihg a most probable number (MPN) table with
statistical limits given in an annex.

It may be Hdesirable to add some information regarding. the
choice of ope or more media, to specify if serological typing or
phage typir]g has been carried out, etc.

It shall also|indicate how the average is to be-taken if the test
has been rgpeated.

10.2 Soljd-medium method

This subclguse shall indicate-how to calculate the number of
micro-orgamisms present if)theé product from the number of
colonies if @ non-selective;medium is used or from the percen-
tage of corffirmed calonies in the case of a selective medium.

It shall also|indicate how the average is to be taken if the test
has been rgpéated.

ISO 7667-1983 (E)

12 Test report

This clause shall require the analyst to give all the information
required for the identification of the sample, the reference of
the method used, the results obtained and the form in which
they are expressed, to report any particular details noted during
the test, and to report all optional operations which may have
had an influence on the results.

The following standard wording is suggested :

"The test report shall show the method used and the results
fred; indicat xpression used.
It shall also mention any operating detailg not specified in
this International Standard, or (egarded as optional,
together with details of any incidents likg¢ly to have infiu-
enced the results.

The test report shall inclide-all the information necessary

for the complete identification of the sample.”

13 Annexes

13.1 The annexes may be either

calculation tables for the MPN, preparation and/or
specification of reagents, which have bee
main text for practical reasons, or

a) integral parts of the International StanI]ard, for example

placed after the

b) parts giving supplementary informatign, for example a
diagram of the procedure or more comprghensive informa-
tion regarding the safety measures to be faken, or

c) modifications for special cases.

Whether the annex belongs to category a), |b) or c¢) shall be
clearly shown by unambiguous wording; if [necessary, a full
explanation shall be given in the introduction

13.2 If there is more than one annex, they shall be designated
by the capital letters of the alphabet, beginning with A. The let-
ters “I'", “O" and X"’ shall not be used in thi}connection. The

word “Annex’’, followed by the letter designating its serial
order, shall be placed above the title. Numbers given to the
divisions and subdivisions of an annex shall bg preceded by the
letter assigned to that annex.

A single annex is not designated by a letter. Hbwever, numbers
given to the divisions and subdivisions of a single annex shall be
preceded by the letter A to distinguish them for reference pur-
poses from numbers used elsewhere inthe lnternational Stan-

11 Precision

This clause shall give values for the repeatability and
reproducibility of the method if such data are available. If not,
any other information relevant to the precision or accuracy of
the method may be included.

dard.
13.3 Each annex shall have a title.

14 Bibliographic references

If it is desired to give bibliographic references, these shall con-
stitute a final element entitled “'Bibliography”.
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