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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, govern-
mental and non-governmental, in liaison with 1SO, also take part in the
work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an Interna-
tional Standard requires approvalby at least,75,%,0fithe memberbodies
casting a vote.

International Standard ISO 9308-1 was prepared) by Technical Commitiee
ISO/TC 147, Water quality.

ISO 9308 consists of the following parts, under the general title ‘Water
quality — Detection and hitentameration:h.cofatacoliform:ds/ organisms,
thermotolerant coliform organisms and presumptive Escherichiaicoli:

— Part 1: Membrane filtration method

— Part 2: Muiltiple tube (most probable number) method

Annexes A and B of this part of ISO 9308 are for information only.
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or by any means, electronic or mechanical, including photocopying and microfilm, without
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Case Postale 56 ¢ CH-1211 Genéve 20 ® Switzerland

Printed in Switzerland



1SO 9308-1:1990(E)

Introduction

The presence and extent of faecal pollution is an important factor in
assessing the quality of a body of water. Examination of water samples
for the presence of members of the coliform group of organisms®, which
normally inhabit the bowel of man and other warm-blooded animals,
provides an indication of such pollution. As the ability of some members
of the coliform group of organism to survive in water is limited, their
numbers can also be used to estimate the degree of recent faecal pol-
lution.

1) See annex A for further microbiological information relevant to water ex-
amination for the coliform group of organisms.
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Water quality — Detection and enumeration of coliform
organisms, thermotolerant coliform organisms and

presumptive Escherichia coli —

Part 1:
Membrane filtration method

1 Scope

This part of ISO 9308 specifiéscalméthad forthede-
tection and enumeration in water of coliform
organisms, thermotolerant coliform organisms and
presumptive Escherichia coli (presumptive E. coli)
after filtration through a membrane, subsequent
culture on a differential lactose medium ! (see
ISO 7704) and calculationsofitheirsnumbersidnsithe
sample.

This method can be applied to all types of water
except where the presence of suspended matter in-
terferes with filtration or large numbers of other
organisms may interfere with growth.

The choice of tests used in the detection and confir-
mation of the coliform group of organisms, including
E. coli, can be regarded as part of a continuous se-
quence. The extent of confirmation with a particular
sample depends partly on the nature of the water
and partly on the reasons for the examination. In
practice, the detection in water of presumptive
E. coli as defined in 3.3 usually provides an indi-
cation of recent faecal pollution.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 9308. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 9308 are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

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

1SO 5667-<1:1980 ‘Water quality — Sampling —
Pant 1: Guidance on the design of sampling pro-
grammes.

180, 5667-2:1982, Water quality — Sampling —
Part. 2: \Guidance onssampling techniques.

ISO 5667-3:1985, Water quality — Sampling —
Part 3: Guidance on the preservation and handling
of samples.

ISO 6887:1983, Microbiology — General guidance for
the preparation of dilutions for microbiological ex-
amination.

ISO 7704:1985, Water quality — Evaluation of mem-
brane filters used for microbiological analyses.

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

3 Definitions

For the purposes of this part of ISO 9308, the follow-
ing definitions apply.

3.1 coliform organisms: Organisms capable of
forming colonies aerobically at either
35 °C + 05 °C or 37 °C + 0,5 °C on a selective
and differential lactose culture medium with the
production of acid (and aldehyde) within 24 h.

3.2 thermotolerant coliform organisms: Coliform
organisms as described in 3.1 which have the same
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fermentative properties within 24 h, at either
44 °C 4+ 0,25 °Cor 445 °C + 0,25 °C.

NOTE 1 As gas production is not detectable on mem-
branes, the organisms obtained by membrane filtration
are not necessarily the same as those detected by the
multiple tube [ most probable number (MPN)] method.

3.3 presumptive Escherichia coli (presumptive
E. coli): Thermotolerant coliform organisms as de-
scribed in 3.2 which also produce gas from lactose
(and mannitol) as well as indole from tryptophan
within 24 h, at either 44 °C 4+ 025 °C or
445 °C + 0,25 °C.

4 Principle

Filtration of a test portion of the sample through a
membrane which retains the organisms; placing the
membrane on either a selective lactose agar culture
medium or on an absorbent pad saturated with a
selective liqguid medium containing lactose.

Incubation of the membrane for 24 h at either 35 °C
or 37 °C for the detection of coliform organisms, or
alternatively at 44 °C for :the,presence NOf]
thermotolerant coliform organisms.

Direct count of characteristic colonies formed'on'the
membrane; subculture of some of these colonies for
confirmatory tests for gas and for indole production.
Calculation of the numbers of coliform,organisms,
thermotolerant coliform organisms and presumptive
E. coli likely to be present in 100 ml of the sample.

5 Diluent, culture media and reagents

5.1 Basic materials

Use ingredients of uniform quality and chemicals of
analytical grade for the preparation of culture media
and reagents and follow the instructions given in
annex B. For information on storage see ISO 8199.
Alternatively, use dehydrated complete media and
follow strictly the manufacturer’s instructions.

For the preparation of media, use glass-distilied
water or de-ionized water free from substances
which might inhibit bacterial growth under the con-
ditions of the test, and in accordance with ISO 3696.

5.2 Diluent

For making sample dilutions, use one of the diluents
recommended in annex B. Prepare the diluent ac-
cording to the instructions given in annex B.

5.3 Isolation media

Use one or more of the following culture media ei-
ther in solid form with agar or as a broth for satu-
rating absorbent pads. Instructions for preparing the
media are given in annex B.

5.3.1 Lactose TTC agar with Tergitol 72
5.3.2 Lactose agar with Tergitol 72
5.3.3 Membrane enriched Teepol broth?
5.3.4 Membrane lauryl sulfate broth
5.3.5 Endo medium

5.3.6 LES Endo agar

5.3.7 mFC medium

5.4 Confirmatory media

Use one or more of the following.

5.4.1 Medium for gas production
Lactose peptone water.

5.4.2° Medium for indole production

Tryptone ‘water.

5.4.3 Single-tube medium for both gas and indole
production

Lauryl tryptose mannitol broth with tryptophan.

5.5 Reagents
5.5.1 Kovacs’ reagent for indole

5.5.2 Oxidase reagent for the oxidase test

6 Apparatus

Usual microbiological laboratory equipment, includ-
ing

6.1 Hot-air oven for dry-heat sterilization and an
autoclave.

Apart from apparatus supplied sterile, glassware
and other equipment shall be sterilized according to
the instructions given in ISO 8199.

2) Tergitol 7, Teepol broth are examples of suitable products available commercially. This information is given for the
convenience of users of this part of ISO 9308 and does not constitute an endorsement by ISO of these products.



6.2 Incubator or water bath, thermostatically
controlled at either 35 °C +£ 05 °C or
37 °C + 0,5 °C.

6.3 Incubator or water bath, thermostatically
controlied at either 44 °C 4+ 0,25 °C or
445 °C 4+ 0,25 °C.

6.4 pH meter.
6.5 Apparatus for membrane filtration.

6.6 Membrane filters, usually about 47 mm or
50 mm in diameter, with filtration characteristics
equivalent to a rated nominal pore diameter of
0,45 pm. If not obtained sterile, they shall be steri-
lized according to the manufacturer’s instructions.

6.7 Forceps, for handling membranes.

7 Sampling

Take the samples and deliver them to the'laboratony
in accordance with 1SO 8199, ISO 5667-1, ISO 5667-2
and ISO 5667-3.

8 Procedure

8.1 Preparation of the sample, filtration and
inoculation of media

For preparation of the sample, making dilutions, fil-
tration and inoculation of isolation media, follow the
instructions given in ISO 8199 and ISO 6887.

8.1.1 For coliform organisms, filter the required
volume of the sample, or a dilution of it, through one
membrane. Place on the medium chosen, ensuring
that no air is trapped underneath it.

8.1.2 For thermotolerant coliform organisms, filter
the required volume of the sample, or a dilution of
it, through one membrane. Place on the medium
chosen, ensuring that no air is trapped underneath
it.

NOTE 2 The volume of sample filtered should be the
same as in 8.1.1.

8.2 Incubation of membranes

8.21 For coliform organisms, incubate the mem-
brane for 18 h to 24 h at either 35 °C + 0,5 °C or
37 °C + 05 °C.
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8.2.2 For thermotolerant coliform organisms, incu-
bate the membrane for 18 h to 24 h at either
44 °C 4+ 0,25 °Cor 445 °C + 0,25 °C.

NOTES

3 The same medium can generally be used for both
coliform organisms and thermotolerant coliform
organisms, but mFC medium should be used only at
44 °C, and Endo and LES Endo media should be used at
35 °C or 37 °C.

4 A preliminary period at a lower temperature such as
30 °C for the first 4 h of incubation is recommended to
resuscitate stressed organisms, especially in the exam-
ination of drinking water.

8.3 Examination of membranes

8.3.1 Coliform organisms

Examine the membranes and count as presumptive
coliform organisms all colonies, irrespective of size,
which show, after incubation at 35 °C or 37 °C, the
following characteristics.

— On lactose TTC agar with Tergitol (5.3.1): a yel-
low;-orange-or-brick red colouration with a yellow
central’halo+in' the medium under the membrane.

~lon“lactose agar with Tergitol 7 (5.3.2): a yellow
central halo in the medium under the membrane.

— 1On, membrane.enriched Teepol broth (5.3.3): a
yellow colour extending on to the membrane.

— On membrane lauryl sulfate broth (5.3.4): a yel-
low colour extending on to the membrane.

— On Endo agar or broth (5.3.5): a dark red colour
with a golden-green metallic sheen.

— On LES Endo agar (5.3.6): a dark red colour with
a golden-green metallic sheen.

8.3.2 Thermotolerant coliform organisms

Regard as presumptive thermotolerant coliform
organisms all colonies which show, after incubation
at 44 °C, the same colonial characteristics as those
described in 8.3.1. With mFC medium (5.3.7), such
colonies are blue in colour.

8.4 Confirmatory tests

It is important to note that the counts of colonies on
membranes at 35 °C or 37 °C and at 44 °C are only
presumptive coliform results. Since gas production
is not detected, there is also an additional
presumption that the organisms forming colonies
can also produce gas from lactose. For the exam-
ination of raw or partly-treated waters, this may be
sufficient, but for potable supplies and other cir-
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