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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 commlttee International organlzatlons governmental and non- governmental in

liaison with
Commissio

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

Draft Intern

Attention is @irawn to the possibility that some of the elements of this part of ISO 9308-may be the subject
hall not be held responsible for identifying any or all such patent rights.

rights. ISO s

International
Subcommitt

This second

1ISO 9308 cq
Escherichia

— Part 1:

— Part2: 1

— Part 3:
and was

Annex B forns a normative part of this-part of ISO 9308. Annex A is for information only.

(IEC) on aII matters of electrotechnlcal standardlzatlon

tional Standards adopted by the technical committees are circulated to the meniber bodies
Publication @s an International Standard requires approval by at least 75 % of the member bodies casting

Standard 1SO 9308-1 was prepared by Technical
be SC 4, Microbiological methods.

ISO/TC 147, Wate

ptechnical

for voting.

a vote.

of patent

r quality,

edition cancels and replaces the first edition (ISO 930841:1990), which has been technically fevised.

nsists of the following parts, under the general title" Water quality — Detection and enum

coli and coliform bacteria:
Vliembrane filtration method

iquid enrichment method

Miniaturized method (Most Probable Number, MPN) for detection and enumeration of E. coli

te water

eration of

in surface
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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 dlfflcult to mterpret because some collform bacterla live in soil and
surface fresh—w oy hough not a
proof of faecal contammatlon may |nd|cate fallure in treatment or dlstrlbutlon The |dent|f|cat|on of the strains
isolated capn sometimes provide an indication of their origin.
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INTERNATIONAL STANDARD ISO 9308-1:2000(E)

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

Part 1:
Membrane filtration method

1 Scope
This part
Escherich
filtration, §
sample.

of 1SO 9308 describes a reference method (Standard Test) for the~detection and ent
ia coli and coliform bacteria in water for human consumption. The Standard Test is based o
ubsequent culture on a differential agar medium and calculation of thesnumber of target orgg

meration of
n membrane
nisms in the

The Stan

background growth can interfere with the reliable enumeration of coliform bacteria and E. coli, for exan

drinking W
part of IS]

fHard Test has a low selectivity, allowing the detection of<njured bacteria. Due to the lo

aters, like shallow well waters, that have not been disinfected and yield a high background
O 9308 is therefore especially suitable for disinfected,water and other drinking waters of

v selectivity,
nple in some
growth. This
ow bacterial

numbers.
This part pf ISO 9308 includes a rapid method (Rapid Test) for the detection of E. coli only within 24 K
human cgnsumption, which can be useful in special-cases when information is needed quickly. The R
based on| membrane filtration, subsequent culture~under selective conditions and calculation of th
E. coli in the sample.

in water for
Rapid Test is
b number of

Standard
suspende

and Rapid Tests described in this part of ISO 9308 are applicable to other kinds of water |
d matter or background flora.@ees not interfere with filtration, culture and counting.

rovided that

2 Norative references
provisions of
publications
estigate the
For undated
EC maintain

The following normative.@ocuments contain provisions which, through reference in this text, constitute
this part df 1ISO 9308..For dated references, subsequent amendments to, or revisions of, any of these
do not apply. However, parties to agreements based on this part of ISO 9308 are encouraged to in
possibility] of applying the most recent editions of the normative documents indicated below.
referencesg, the\latest edition of the normative document referred to applies. Members of ISO and |
registers ¢fccurrently 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-podlitive bacteria

(Standard Tlest) bacteria capable of forming colonies aerobically at (36 = 3) °C on a selective and differential
lactose cultyre medium with the production of acid within (21 + 3) h

3.2

coliform bafteria

(Standard Test) lactose-positive bacteria as defined in 3.1 which are oxidase-negative

3.3

Escherichig coli

(Standard Tgst) coliform bacteria as defined in 3.2 which also produge “indole from tryptophan at (44,4 + 0,5) °C
within (21 £ B) h

3.4

Escherichig coli

(Rapid Test) bile-resistant bacteria which also produce indele from tryptophan at (44,0 + 0,5) °C within (21 + 3) h

4 Principle

4.1 Genefal description of the methed

The method is based on membrang filtration and consists of two parts, the reference Standard Test and the
optional Ragid Test, which can be performed in parallel as described below. The Standard Test includes {ncubation
of the memMbrane on a selective medium with subsequent further biochemical characterization of the typical lactose-
positive colgnies, leading to_the detection and enumeration of coliform bacteria and E. coli within 2d t¢ 3 d. The
Rapid Test ¢onsists of tweincubation 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 Filtratiomand 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.

© 1SO 2000 — All rights reserved
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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 App

aratus and glassware

Usual microbiological laboratory equipment, and in particular:

51 Ap

aratus for sterilization by steam (autoclave).

Apparatug

5.2 Walter 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
set to (36 4

54 pH

5.5 Equipment for membrane filtration, in accordance with 1ISO:8199.

56 Me
character

The filters
shall not

suitability
developm

NOTE

5.7 For
5.8 Ult
WARNIN

59 Filt

For the Rapid Test, instead of the incubators 5.2 and 5.3 a programmable incubator with dual setting
2) °Cand (44,0 £ 0,5) °C.

meter, with an accuracy of +0,1.

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

shall be free from growth-inhibiting or growth-promoting properties and the printing ink use

for the test, especially since the use’of different brands of filter may result in a differen
ent.

Green membrane filters may be.helpful when using the Rapid Test for a better detection of colour devg
ceps with rounded tips‘for handling membranes.

aviolet lamp, waveléngth 254 nm (low-pressure mercury lamp).

5 — UV lightcauses irritation of eyes and skin. Use protective glasses and gloves.

er pads;with a diameter of at least 47 mm.

6 Cult

and glassware not supplied sterile shall be sterilized according to the instructions givepiISO 8199.

may be used,

with filtration

i for the grid

affect the growth of bacteria. If not obtained sterile, they shall be sterilized in accordamce with the
manufactlirer's instructions. Every batch of membtranes should be tested in accordance with 1SO

7704 for its
ce in colour

lopment.

e 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.

© 1SO 2000
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7 Sampl

ing

Take the samples and deliver them to the laboratory in accordance with ISO 5667-1, ISO 5667-2 and ISO 5667-3.

8 Procedure

8.1 Preparation of the sample

For preparation of the sample, filtration and inoculation on isolation media, follow the instructions given in ISO 8199

and 1SO 688§
ambient ten
sample. Un
examination

8.2 Filtra

Filter 100 m
(5.6.). Place

8.3 Incub

After filtratio
(21 £ 3) h.

NOTE 1 E
useful for plat]

NOTE2 T

Examine thg membranes and count as lactose-positive bacteria all characteristic colonies, irrespectiv

which show
subculture p
nonselective
Incubate the

Place tv

With a
colony (¢

Regard

peratures (in the dark, not exceeding 25 °C), the examination shall begin within 6 h after
Her exceptional circumstances, the samples may be kept at (5+3)°C for up 1024

fion

(or higher volumes, e.g. 250 ml for bottled water) of the sample to be studied using a memk

ation and differentiation, Standard Test

n (8.2) place the membrane on the Lactose TTC agar plate (B.1) and incubate at (36 4

ktension of the incubation time to (44 + 4) h may result«in. a higher sensitivity of the test and may bg
s which do not show typical colonies after (21 + 3) h.

ne use of an additional membrane filter for incubation at 44 °C may overcome the problem of backgroun

a yellow colour development inthe' medium under the membrane. For oxidase and ing
referentially all, or a representative'number (at least ten), of the characteristic colonies obta
agar (B.3) and in tryptophan.breth (B.2), respectively.

nonselective agar at (36'¢.2) °C for (21 + 2) h and carry out an oxidase test as follows.
o to three drops of\freshly prepared oxidase reagent (B.5.3) on a filter paper.

plass rod, waoden applicator stick, plastics or platinum (not Nichrome) wire loop, smear (
n the prepared filter paper.

the appearance of a deep blue-purple colour within 30 s as a positive reaction.

Incubate th

re kept at
aking the
prior to

rane filter

the filter on the respective agar medium (8.3 and 8.4), ensuring that ng-air is trapped underngath.

2) °C for

especially

d growth.
e of size,

ole tests,
lined onto

art of the

fryptophan broth tube (B.2) at (44,0 + 0,5) °C for (21 + 3) h and examine for the productio

of indole

by adding 0,2 ml to 0,3 ml of Kovacs' reagent (B.5.1). Development of a cherry-red colour at the surface of the
broth confirms the production of indole.

Count all col

Count all col

NOTE 3

onies giving a negative oxidase reaction as coliform bacteria.

onies giving a negative oxidase and a positive indole reaction as E. coli.

aquatic/telluric strains.

© ISO 2000 — All rig
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8.4

Inc
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ubation and differentiation, Rapid Test

After filtration (8.2) place the membrane on TSA medium (B.3) and incubate at (36 +2)°C for 4h to 5h.
Thereatfter, place the membrane on TBA medium (B.4) and incubate at (44,0 = 0,5) °C for 19 h to 20 h.

If desired, the two agar media can be combined into one double-layer plate (see note B.4). In that case, place the
membrane on a freshly prepared double layer plate consisting of TSA (B.3) and TBA (B.4) and incubate at
(386 + 2) °C for 4 h to 5 h followed by incubation at (44,0 + 0,5) °C for 19 h to 20 h.

After incubation, place the membrane on a filter pad (5.9) saturated with indole reagent (B.5.2) and irradiate with an
ultraviolet lamp (5.8) for 10 min to 30 min depending on the colour development (see Note 1). All red colonies on

the mem

NOTE 1
irradiation.

NOTE 2
indole-pos

9

From the
the confir
positive b
and Rapig

10 Test

The testr

a)
b)
c)
d)

Exp

referg
all de

the rd

any (i
the nf

rane Tilter are counted as E. COlI.

Commercially available reagents in aqueous base may give clearer and faster results withoub the

tive colonies due to diffusion of the colour to adjacent colonies.

ression of results

Mmatory tests performed, calculate the numbers of E. coli, €oliform bacteria and, if necess|
cteria present in 100 ml of the sample in accordance with\ISO 8199. In case both tests (S
Test) are used in parallel as described for E. coli, the final result is the higher of the two.

report

bport shall contain at least the following infermation.
bnce to this part of ISO 9308;

tails necessary for complete identification of the sample;
sults expressed in accorflance with above clause 9;

articular occurrence(s) observed during the course of the analysis and any operation(s) no
ethod which may-have influenced the results.

11 Quajity assurance

Use a lab
are suita

bratory with a clearly defined quality control system to ensure that the materials, reagents an
le for the test

Uneven distribution of colonies or the presence of high background counts may interfere’with the dif

need for UV

ferentiation of

humbers of characteristic colonies counted on the membrane/(8.3) and taking into account the results of

ary, lactose-
andard Test

specified in

i techniques
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Annex A
(informative)

Further microbiological information on coliform bacteria

Coliform bacteria are Gram-negative non-sporeforming, oxidase-negative, rod-shaped bacteria which are capable
of aerobic and facultatively anaerobic growth in the presence of bile-salts (or other surface-active agents with

similar grow
aldehyde w

B-galactosid

E. coli are ¢

h-inhibiting properties) and which are normally able to ferment lactose with the production of acid and

ithin 48 h when incubated at a temperature of (36+2)°C. They also possess thg enzyme
hse.

oliform bacteria that are able to produce indole from tryptophan within (21 + 3) hhat (44,0[+ 0,5) °C.

They also pg¢ssess the enzyme B-glucuronidase, give a positive result in the methyl red test.and can decarboxylate

L-glutamic 8
grow in KCN

cid but are not able to produce acetyl methyl carbinol, utilise citrate as thersole source of |carbon or
broth.
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Annex B
(normative)

Culture media and reagents

B.1 Lactose TTC agar with sodium heptadecylsulfate

B.1.1 Basal medium

Lactose 209

Peptone 10g

Yeast extiact 649

Meat extract 59
Bromothymol blue 0,059

Agar (in ppwder or flake form) 15 g to 25 gb)
Distilled Water 1 000 ml

Dissolve the ingredients in water by heating. If necessary, adjust the/pH so that after sterilization it|has a value
corresponjding to 7,2+ 0,1 at 25 °C. Dispense the medium into bottles, in volumes of maximum (250 ml, and
sterilize ir] the autoclave at (121 + 3) °C for 15 min.

B.1.2 TTC solution

2,3,5-Triphenyltetrazolium chloride (TTC) 0,05¢
Distilled Water 100 ml

Dissolve the TTC in some of the water and make up to 100 ml. Sterilize by filtration through a membrape of 0,2 um
nominal ppre size.

B.1.3 Sqdium heptadecylsulfate solution

Sodium hgptadecylsulfate (Tergitol 2) 7) 0,29
Distilled Water 100 ml

Dissolve the sodium”heptadecylsulfate in some of the water and make up to 100 ml. Sterilize in the jJautoclave at
(121 + 3) C for\d5 min.

B.1.4 Complete medium

Basal medium (B.1.1) 100 ml
TTC solution (B.1.2) 5ml
Sodium heptadecylsulfate solution (B.1.3) 5ml

1) Depending on the gelling power of the agar.

2) Tergitol is an example of a suitable product 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 this product.
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