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and Escherichia coli—Membrane filtration
method (ISO 9308-1:2000, MOD)
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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee FT-020, Water Microbiology.

This Standard is an adoption with national modifications and has been reproduced from,
ISO 9308-1:2000, Water quality—Detection and enumeration of Escherichia coli and
coliform bacteria, Part 1. Membrane filtration method. Additional requirements for
Australian/New Zealand conditions are listed in Appendix ZZ which is added at the end of
the source text.

The addtional requirements are included to bring this Standard into line with others in the
AS 4276 series to introduce quality control procedures to the method.

These technical variations apply to the following Clause of ISO 9308-1:2000:
Clause 6, Culture media and reagents.

The objective of this Standard is to establish a reference method for the detection and
enumeration of coliform and Escherichia coli bacteria in water that has been bottled or
packaged in any way for human consumption. For detailed description of the applicability
of the Standard, see the Scope.

Appendix ZA provides a flow diagram of the procedure for information.
As this Standard is reproduced from an International Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

(b) In the source text ‘this part of ISO 9308’ should read ‘this Australian/New Zealand
Standard’.

(c) A full point should be substituted for a comma when referring to a decimal marker.

The laboratory should have a clearly defined quality control system to ensure that the
apparatus, culture media, reagents and technique are suitable for the test. The use of
positive controls is part of this system.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the annex or appendix to which they apply. A ‘normative’ annex or appendix
is an integral part of a Standard, whereas an ‘informative’ annex or appendix is only for
information and guidance.
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References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard

ISO
6887

6887-1

ISO
8199

5677
5677-3

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

Australian/New Zealand Standard

AS

5013 Food microbiology

5013.11.1 Method 11.1: Microbiology of
food and animal feeding
stuffs—Preparation of test
samples, initial suspension and
decimal dilutions for
microbiological examination—
General rules for the preparation
of the initial suspension and
decimal dilutions

AS/NZS

Water quality—General guidance on 4276 Water microbiology
the enumeration of microorganisms 4276.1  Method 1: General information

by culture and procedures (ISO 8199:2005,
MOD)

Water quality—Sampling 2031 Selection of containers and

Part 3: Guidance on the preservation preservation of water samples

and handling of samples

for microbiological analysis

The other international references have not been adopted as Australian/New Zealand

Standards.
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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.

Accessed by MONASH UNIVERSITY LIBRARY on 15 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS NZS 4276.22-2007


http://www.avadocuments.com/doc/as-nzs-4276-22-2007
http://www.avadocuments.com/doc/as-nzs-4276-22-2007

iv

NOTES

Documents

(paund usym pasjuerent Jou Aousiind JuBWINI0Q) GTOZ UNL ST U0 AHVHEIT ALISHIAINN HSYNOW Aq passadoy

Document Sharing Hub

Full document details: AS NZS 4276.22-2007


http://www.avadocuments.com/doc/as-nzs-4276-22-2007
http://www.avadocuments.com/doc/as-nzs-4276-22-2007

Accessed by MONASH UNIVERSITY LIBRARY on 15 Jun 2015 (Document currency not guaranteed when printed)

1 Scope

This part of I1ISO 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 1ISO 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 2d to 3d. 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 hto 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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4.4 Evaluation and confirmation, Rapid Test

The colonies on the membrane which are able to form indole from the tryptophan supplied in the agar medium are
counted as E. coli. The numbers of E. coli likely to be present in 100 ml of the sample are counted.

5 Apparatus and glassware

Usual microbiological laboratory equipment, and in particular:

5.1 Apparatus for sterilization by steam (autoclave).

Apparatus and glassware not supplied sterile shall be sterilized according to the instructions given in ISO 8199.
5.2 Water bath and/or incubator, thermostatically controlled at (36 + 2) °C.

5.3 Water bath and/or incubator, thermostatically controlled at (44,0 £ 0,5) °C.

NOTE For the Rapid Test, instead of the incubators 5.2 and 5.3 a programmable incubator with dual setting may be used,
setto (36 £ 2) °C and (44,0 + 0,5) °C.

5.4 pH meter, with an accuracy of +0,1.
5.5 Equipment for membrane filtration, in accordance with ISO 8199.

5.6 Membrane filters, composed of cellulose esters, usually about 47 mm or 50 mm in diameter, with filtration
characteristics equivalent to a rated nominal pore diameter of 0,45 um and preferably with grids.

The filters shall be free from growth-inhibiting or growth-promoting properties and the printing ink used for the grid
shall not affect the growth of bacteria. If not obtained sterile, they shall be sterilized in accordance with the
manufacturer's instructions. Every batch of membranes should be tested in accordance with ISO 7704 for its
suitability for the test, especially since the use of different brands of filter may result in a difference in colour
development.

NOTE Green membrane filters may be helpful when using the Rapid Test for a better detection of colour development.

5.7 Forceps with rounded tips for handling membranes.

5.8 Ultraviolet lamp, wavelength 254 nm (low-pressure mercury lamp).

WARNING — UV light causes irritation of eyes and skin. Use protective glasses and gloves.

5.9 Filter pads, with a diameter of at least 47 mm.

6 Culture media and reagents

For the preparation of culture media and reagents, use ingredients of uniform quality and chemicals of analytical
grade (see note); follow the instructions given in annex B. Alternatively, use commercially available media and
reagents which comply with the compositions given in annex B and follow strictly the manufacturer's instructions.

NOTE The use of chemicals of other grade is possible, providing they are shown to be of equal performance in the test.

For preparation of culture media, use glass-distilled water or deionized water free from substances which might
inhibit bacterial growth under the conditions of the test, and which is in accordance with ISO 3696.

Unless specified otherwise, the prepared media are stable for at least one month if stored in the dark at (5 + 3) °C
and protected against evaporation.
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