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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, 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. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO’s adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following 
URL: www .iso .org/iso/foreword .html.

This document was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 9, 
Microbiology.

This second edition cancels and replaces the first edition (ISO 16649-1:2001), which has been technically 
revised with the following main changes:

— samples from the environment and the primary production stage have been added to the Scope;

— the minimum length of incubation (20 h) for tryptone-bile X-glucuronide agar (TBX) during culture 
on selective medium has been adopted;

— performance testing for the quality assurance of the culture media and the membrane for transfer 
has been added;

— to improve safety for the user, the solvent dimethyl sulphoxide (DMSO) is no longer recommended 
to dissolve the chromogenic substrate (BCIG);

— the composition of the minerals-modified glutamate agar (MMGA) has been corrected (aspartic acid 
0,024 g and arginine 0,02 g) to the values in the original formulation[12].

A list of all parts in the ISO 16649 series can be found on the ISO website.
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Introduction

Because of the large variety of food and feed products, this horizontal method may not be appropriate 
in every detail for certain products. In this case, different methods which are specific to these products 
may be used if absolutely necessary for justified technical reasons. Nevertheless, every attempt should 
be made to apply this horizontal method as far as possible.

The main changes, listed in the Foreword, introduced in this document compared to ISO 16649-1:2001 
are considered as minor (see ISO 17468)[5].

When this document is next reviewed, account will be taken of all information then available regarding 
the extent to which this horizontal method has been followed and the reasons for deviations from this 
method in the case of particular products.

The harmonization of test methods cannot be immediate and, for certain groups of products, 
International Standards and/or national standards may already exist that do not comply with this 
horizontal method. It is hoped that when such standards are reviewed they will be changed to comply 
with this document so that eventually the only remaining departures from this horizontal method will 
be those necessary for well-established technical reasons.

There are three horizontal methods (ISO 16649-1, ISO 16649-2 and ISO 16649-3) for the enumeration 
of β-glucuronidase-positive Escherichia coli[3][4].

The user may choose either ISO 16649-1, ISO 16649-2 or ISO 16649-3. All parts are for general 
application. However, ISO 16649-1 or ISO 16649-3, which both include a resuscitation step, should be 
used in preference for foodstuffs likely to contain sub-lethally injured cells as a result of properties 
associated with the food or processing conditions.
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Microbiology of the food chain — Horizontal method 
for the enumeration of beta-glucuronidase-positive 
Escherichia coli —

Part 1: 
Colony-count technique at 44 °C using membranes and 
5-bromo-4-chloro-3-indolyl beta-D-glucuronide

1 Scope

This document specifies a horizontal method for the enumeration of β-glucuronidase-positive 
Escherichia coli by colony-count technique after resuscitation using membranes and incubation at 44 °C 
on a solid medium containing a chromogenic ingredient for detection of the enzyme β-glucuronidase[9]
[10][13][14][17][18][19][20]. It is applicable to

— products intended for human consumption,

— products intended for feeding animals,

— environmental samples in the area of food production and food handling, and

— samples from the primary production stage such as animal faeces, dust, and swabs.

WARNING — Some strains of Escherichia coli may grow poorly or not at all in media incubated 
at 44 °C. This includes strains of E. coli O157:H7 and O157:H-. Additionally, some strains of 
Escherichia coli,	 notably	 those	 belonging	 to	 serotype	 O157:H7,	 are	 mostly	 β-glucuronidase	
negative[11]. Consequently, some strains of E. coli, including pathogenic ones, will not be detected 
by	this	method.	β-glucuronidase	activity	may	also	be	exhibited	at	44	°C	by	certain	other	members	
of the Enterobacteriaceae, notably Shigella[15] and Salmonella[16].

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 6887 (all parts), Microbiology of the food chain — Preparation of test samples, initial suspension and 
decimal dilutions for microbiological examination

ISO 7218, Microbiology of food and animal feeding stuffs — General requirements and guidance for 
microbiological examinations

ISO 11133, Microbiology of food, animal feed and water — Preparation, production, storage and 
performance testing of culture media

3	 Terms	and	definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http: //www .electropedia .org/
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