
Reference number
ISO 9308-1:2000(E)

© ISO 2000

INTERNATIONAL
STANDARD

ISO
9308-1

Second edition
2000-09-15

Water quality — Detection and enumeration
of Escherichia coli and coliform bacteria —

Part 1:
Membrane filtration method

Qualité de l'eau — Recherche et dénombrement des Escherichia coli et
des bactéries coliformes —

Partie 1: Méthode par filtration sur membrane



ISO 9308-1:2000(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO 2000

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office
Case postale 56 � CH-1211 Geneva 20
Tel. + 41 22 749 01 11
Fax + 41 22 749 09 47
E-mail copyright@iso.ch
Web www.iso.ch

Printed in Switzerland

ii © ISO 2000 – All rights reserved

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



ISO 9308-1:2000(E)

© ISO 2000 – All rights reserved iii

Contents Page

Foreword.....................................................................................................................................................................iv

Introduction .................................................................................................................................................................v

1 Scope ..............................................................................................................................................................1

2 Normative references ....................................................................................................................................1

3 Terms and definitions ...................................................................................................................................2

4 Principle..........................................................................................................................................................2

5 Apparatus and glassware .............................................................................................................................3

6 Culture media and reagents .........................................................................................................................3

7 Sampling.........................................................................................................................................................4

8 Procedure .......................................................................................................................................................4

9 Expression of results ....................................................................................................................................5

10 Test report ......................................................................................................................................................5

11 Quality assurance..........................................................................................................................................5

Annex A (informative) Further microbiological information on coliform bacteria ...............................................6

Annex B (normative) Culture media and reagents ..................................................................................................7

Bibliography ..............................................................................................................................................................10

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



ISO 9308-1:2000(E)

iv © ISO 2000 – All rights reserved

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 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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International 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 part of ISO 9308 may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 9308-1 was prepared by Technical Committee ISO/TC 147, Water quality,
Subcommittee SC 4, Microbiological methods.

This second edition cancels and replaces the first edition (ISO 9308-1:1990), which has been technically revised.

ISO 9308 consists of the following parts, under the general title Water quality — Detection and enumeration of
Escherichia coli and coliform bacteria:

� Part 1: Membrane filtration method

� Part 2: Liquid enrichment method

� Part 3: Miniaturized method (Most Probable Number, MPN) for detection and enumeration of E. coli in surface
and waste water

Annex B forms a normative part of this part of ISO 9308. Annex A is for information only.
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Introduction

The presence and extent of faecal pollution is an important factor in assessing the quality of a body of water and
the risk to human health from infection. Examination of water samples for the presence of Escherichia coli, which
normally inhabits the bowel of man and other warm-blooded animals, provides an indication of such pollution.
Examination for coliform bacteria can be more difficult to interpret because some coliform bacteria live in soil and
surface fresh water, and are not always intestinal. Therefore, the presence of coliform bacteria, although not a
proof of faecal contamination, may indicate failure in treatment or distribution. The identification of the strains
isolated can sometimes provide an indication of their origin.
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Water quality — Detection and enumeration of Escherichia coli
and coliform bacteria —

Part 1:
Membrane filtration method

1 Scope

This part of ISO 9308 describes a reference method (Standard Test) for the detection and enumeration of
Escherichia coli and coliform bacteria in water for human consumption. The Standard Test is based on membrane
filtration, subsequent culture on a differential agar medium and calculation of the number of target organisms in the
sample.

The Standard Test has a low selectivity, allowing the detection of injured bacteria. Due to the low selectivity,
background growth can interfere with the reliable enumeration of coliform bacteria and E. coli, for example in some
drinking waters, like shallow well waters, that have not been disinfected and yield a high background growth. This
part of ISO 9308 is therefore especially suitable for disinfected water and other drinking waters of low bacterial
numbers.

This part of ISO 9308 includes a rapid method (Rapid Test) for the detection of E. coli only within 24 h in water for
human consumption, which can be useful in special cases when information is needed quickly. The Rapid Test is
based on membrane filtration, subsequent culture under selective conditions and calculation of the number of
E. coli in the sample.

Standard and Rapid Tests described in this part of ISO 9308 are applicable to other kinds of water provided that
suspended matter or background flora does not interfere with filtration, culture and counting.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 9308. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 9308 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International Standards.

ISO/IEC Guide 2, Standardization and related activities — General vocabulary.

ISO 3696:1987, Water for analytical laboratory use — Specification and test methods.

ISO 5667-1:1980, Water quality — Sampling — Part 1: Guidance on the design of sampling programmes.

ISO 5667-2:1991, Water quality — Sampling — Part 2: Guidance on sampling techniques.

ISO 5667-3:1994, Water quality — Sampling — Part 3: Guidance on the preservation and handling of samples.
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ISO 6887-1:1999, Microbiology of food and animal feeding stuffs — Preparation of test samples, initial suspension
and decimal dilutions for microbiological examination — Part 1: General rules for the preparation of the initial
suspension and decimal dilutions.

ISO 8199:1988, Water quality — General guide to the enumeration of micro-organisms by culture.

3 Terms and definitions

For the purposes of this part of ISO 9308, the terms and definitions given in ISO/IEC Guide 2 and the following
apply.

3.1
lactose-positive bacteria
�Standard Test� bacteria capable of forming colonies aerobically at (36 � 3) °C on a selective and differential
lactose culture medium with the production of acid within (21 � 3) h

3.2
coliform bacteria
�Standard Test� lactose-positive bacteria as defined in 3.1 which are oxidase-negative

3.3
Escherichia coli
�Standard Test� coliform bacteria as defined in 3.2 which also produce indole from tryptophan at (44,0 � 0,5) °C
within (21 � 3) h

3.4
Escherichia coli
�Rapid Test� bile-resistant bacteria which also produce indole from tryptophan at (44,0 � 0,5) °C within (21 � 3) h

4 Principle

4.1 General description of the method

The method is based on membrane filtration and consists of two parts, the reference Standard Test and the
optional Rapid Test, which can be performed in parallel as described below. The Standard Test includes incubation
of the membrane on a selective medium with subsequent further biochemical characterization of the typical lactose-
positive colonies, leading to the detection and enumeration of coliform bacteria and E. coli within 2 d to 3 d. The
Rapid Test consists of two incubation steps allowing the detection and enumeration of E. coli within (21 � 3) h. If
both tests, Standard Test and Rapid Test, are performed in parallel, the final result for E. coli shall be the higher of
the two.

4.2 Filtration and incubation

Test portions of the sample are filtered through membranes which retain the bacteria. One membrane (Standard
Test) is placed on a selective lactose agar medium which is incubated at (36 � 2) °C for (21 � 3) h and one
membrane (Rapid Test) on a casein (tryptic digest)-containing agar medium incubated at (36 � 2) °C for 4 h to 5 h,
followed by incubation at (44,0 � 0,5) °C for 19 h to 20 h on an agar medium containing casein (tryptic digest) and
bilesalts.

4.3 Evaluation and confirmation, Standard Test

The characteristic colonies on the membrane are counted as lactose-positive bacteria. For coliform bacteria and
E. coli, subculture is carried out of randomly selected characteristic colonies for confirmatory tests: oxidase and
indole production. The numbers of lactose-positive coliform bacteria and E. coli likely to be present in 100 ml of the
sample are counted.
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