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Foreword

ISO (the International Organization for Standardization)  is  a worldwide federation of national standards 
?????? ? ???? ? ?????? ? ??????? ? ? ??? ? ????? ??? ????????? ? ????????????? ? ????????? ? ?? ? ????????? ??????? ? ????
??????? ? ??? ? ????????? ? ?????????? ? ? ???? ? ?????? ? ????? ?????????? ? ?? ? ? ? ???????? ??? ? ????? ? ? ? ????????? ?
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.  
??? ? ???????????? ? ???????? ???? ? ??? ? ????????????? ? ? ??????????????? ? ?????????? ? ????? ? ?? ? ??? ? ??????? ? ???
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 
?????????? ????? ? ??? ??? ? ????????? ? ?????? ? ?? ? ????? ? ? ???? ? ????????? ??? ? ??????? ? ?? ? ?????????? ? ???? ? ??? ?
editorial rules of the ISO/IEC Directives,  Part 2  (see www .iso .org/ directives) .
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??????? ?????? ? ? ??? ? ????? ? ???? ?? ? ???? ? ??????????? ? ??? ? ??????????? ? ???? ?? ? ??? ? ???? ? ??????? ?????? ? ? ??????? ? ???
???? ??????? ?????? ? ?????????? ? ?????? ? ??? ? ???????????? ??? ??? ? ????????? ???? ? ?? ? ?? ? ??? ? ???????????? ? ?????? ?
on the ISO list of patent declarations received (see www .iso .org/ patents) .

???? ????? ? ???? ? ???? ? ?? ? ???? ? ????????? ?? ? ??????????? ? ????? ? ??? ? ??? ? ??????????? ? ??? ????? ? ??? ? ???? ? ????
constitute an endorsement.  

??? ? ?? ? ??????????? ? ?? ? ??? ? ?????????? ?????? ? ??? ????????? ? ? ??? ? ??????? ? ??? ??? ? ???????? ? ????? ? ??? ?
??????????? ? ??????? ? ?? ? ??????????? ??????????? ? ?? ? ???? ? ?? ? ??????????? ? ?????? ??? ?? ? ????????? ? ?? ? ??? ?
World Trade Organization (WTO)  principles in the Technical Barriers to Trade (TBT)  see the following 
URL:  www .iso .org/ iso/ foreword .html.

???? ? ????????? ??? ? ???????? ? ?? ? ??? ? ???????? ? ????????? ? ??? ? ??????????????? ? ????? ? ????????? ?
Committee CEN/275, Food Analysis — Horizontal methods,  in collaboration with ISO Technical 
Committee ISO/TC 34,  Food products,  Subcommittee SC 9,  Microbiology,  in accordance with the 
agreement on technical cooperation between ISO and CEN (Vienna Agreement) .

???? ? ?????? ??????? ? ??????? ? ??? ? ???????? ? ?????? ? ?????????? ? ? ????? ? ??? ? ???? ? ???????????? ??????? ? ???? ? ??? ?
following changes:

— the scope has been extended to Cronobacter spp.  detection in food products for humans and feeding 
??????? ? ??? ? ????????????? ? ??????? ? ??? ? ??? ? ????? ? ??????? ? ????????????

? ? ??? ? ??????????? ?????? ? ???????? ? ?????? ? ??????? ? ???????? ? ????? ? ?????? ? ? ??? ? ???? ? ???????? ? ???
Cronobacter? ????????? ? ????? ? ????? ?

— the isolation agar,  Enterobacter sakazakii? ????????? ? ???? ? ?????? ? ??? ? ???? ? ???????? ? ??? ??????????? ?
Cronobacter? ????????? ? ????? ? ?????

? ? ??????? ? ???????????? ? ????? ? ???? ? ???? ? ???????? ? ??? ????? ? ????? ? ????????? ? ?? ? Table 1  of this document.
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Introduction

This document describes a horizontal method for the detection of Cronobacter spp.  in food, in animal 
feed and in environmental samples.  The main changes,  listed in the foreword, introduced in this 
????????? ???????? ? ?? ? ?????? ? ?????????? ? ??? ? ?????????? ? ?? ? ????? ? ???? ? ??? ? ?????[2] ) .

??????? ? ??? ??? ? ????? ? ???????? ??? ???? ? ??? ? ???? ? ???????? ? ? ???? ? ?????????? ? ?????? ? ???? ???? ?? ? ??????????? ?
?? ? ?????? ?????? ? ??? ? ??????? ? ???????? ? ? ?? ? ???? ? ????? ? ????????????????? ? ?????? ? ??? ? ???????? ? ?? ? ????? ? ???????? ? ?
???? ?? ? ???? ? ??? ??????????? ?????????? ??? ? ????????? ? ????????? ? ??????? ? ? ???????????? ? ? ?????? ???????? ?????? ?
?? ? ???? ? ?? ? ?????? ???? ? ?????????? ? ?????? ? ?? ? ??? ? ?? ? ???????? ?

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,  
????????????? ? ????????? ? ?????? ? ???????? ? ????????? ? ???? ???????? ?????? ????? ?? ? ???? ??????? ???? ? ???? ?
?????????? ? ?????? ? ? ??? ?? ? ????? ? ????? ???? ? ???? ? ????????? ? ??? ? ???????? ? ????? ???? ? ?? ? ??????? ? ?? ? ???????
???? ? ???? ? ????????? ?? ? ????? ??????????? ??? ? ????? ????????? ? ?????????? ? ???? ? ???? ? ?????????? ? ?????? ? ???? ?
?? ? ????? ? ?????????? ??? ? ???????????????? ? ????????? ? ??????? ?
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1  Scope

???? ? ????????? ????????? ? ? ? ?????????? ? ?????? ? ??? ? ??? ? ????????? ? ??? Cronobacter spp.

???????? ?? ? ??? ? ??????????? ? ????????? ? ?? ? ??? ? ????????????? ? ???? ? ????????? ?? ? ?????????? ? ??

— food products and ingredients intended for human consumption and the feeding of animals,  and

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

2 Normative references

??? ? ????????? ? ????????? ? ??? ? ???????? ? ?? ? ?? ? ??? ? ???? ? ?? ? ???? ? ? ? ???? ???? ? ???? ? ?? ? ??? ? ??? ????? ? ????????
??????????? ? ???????????? ? ??? ???? ? ????????? ? ??? ? ????? ? ?????????? ? ? ???? ? ??? ? ??????? ? ????? ? ??????? ? ? ??? ?
??????? ? ?????????? ? ? ??? ? ??????? ??????? ? ??? ??? ? ?????????? ? ????????? ?????????? ? ???? ??????????? ? ??????? ?

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

? ? ????? ? ??? ? ???????????

??? ? ??? ? ???????? ? ??? ???? ? ????????? ? ??? ? ????????? ? ????? ? ??? ? ??????????? ? ??????

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

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

— ISO Online browsing platform:  available at http:// www. iso.  org/ obp

3.1
Cronobacter spp.
?????????????? ? ????? ? ???? ? ??????? ? ???????? ? ?? ? ??????????? ? Cronobacter isolation (CCI)  agar[10]  and 
????? ? ??????? ? ??? ? ??????????? ? ??????????????? ? ?????????? ? ???? ? ????? ? ??? ? ??????? ? ???? ?? ? ?????????? ? ???? ?
this document

3.2
detection of Cronobacter spp.
determination of Cronobacter spp.  (3 .1)  in a particular mass or volume of product or surface area when 
tests are carried out in accordance with this document
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4 Abbreviated terms

??? ? ??? ? ???????? ? ??? ???? ? ????????? ? ??? ? ????????? ? ????????????? ? ??????

BPW buffered peptone water

CCI chromogenic Cronobacter isolation

CSB Cronobacter selective broth

TSA ???????? ? ???? ? ????

5 Principle

5.1  Non-selective pre-enrichment in  BPW

A test portion is  inoculated into BPW, then incubated between 34 °C and 38 °C for 18 h ±  2  h.

NOTE Cronobacter? ??? ? ? ??? ? ?? ? ???????? ?? ? ????? ? ??????? ? ??????????? ? ?? ? ????? ? Enterobacteriaceae such as 
E. cloacae that could interfere with their detection.

5.2 Enrichment in  a selective medium (CSB)

The selective enrichment medium is inoculated with the culture obtained in 5 .1  and incubated at 
41,5  °C ±  1  °C for 24 h ±  2  h.

? ?? ? ??????? ? ???? ??? ? ?????????????? ? ?? ? ??????????? ? ???? ? ???? ? ?????

The chromogenic agar is  streaked for isolation with the enrichment culture obtained in 5 .2  and 
incubated at 41,5  °C ±  1  °C for 24 h ±  2  h.

? ?? ? ????????????

??????? ? ???????? ? ??? ? ???????? ? ???? ? ??? ? ??????????? ? ????? ? ???????? ? ?? ? ? ? ????????????? ? ???? ? ???? ? ?? ? ??? ?
??? ? ?????????????? ????????????? ?

6 Culture media and reagents

??? ? ???????? ??????????? ????????? ? ??? ? ??? ? ???? ? ??? ? ??? ? ????? ?

Composition of culture media and reagents and their preparation are described in Annex B.

For performance testing of culture media see ISO 11133  and/or Annex B.

7 Equipment and consumables

?????????? ? ?????????? ?? ? ?? ? ?????????? ? ??????????? ? ?? ? ???????? ? ????????? ? ??? ??? ??? ? ???????? ? ?????????????? ?

????? ? ??????????????? ? ??????????? ?????????? ???? ? ??? ? ????? ? ???? ? ?? ? ??????????? ? ??? ? ??????????

7.1  Apparatus for dry steril ization (oven)  or wet sterilization (autoclave) .

?? ? ????????? ? ?? ? ??? ? ???? ?

7.2 Incubators,  capable of operating in the range 34 °C to 38 °C,  37 °C ±  1  °C and 41,5  °C ±  1  °C.
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7.3 Sterile loops, ? ??? ??????????? ? ???????? ? ? ? ?? ? ??? ? ?? ? ??????? ? ? ??? ? ??? ? ? ?? ? ??????? ? ??? ? ??????????? ?
needle or wire.

7.4 pH meter,  ?????? ? ?? ? ????????? ??? ??????????? ? ??? ? ? ? ?? ? ?? ? ????? ??? ?? ? ?? ?

7.5 Flasks and bottles,  with closures,  of suitable capacities for use in the preparation of enrichment 
broths and agars and their storage.

7.6 Sterile graduated pipettes  or automatic pipettes,  of nominal capacities 10  ml,  1  ml and 0,1  ml.

7.7 Tubes  (plugged or with caps)  or culture bottles? ? ??? ??????????? ? ????????? ? ???? ? ????????? ? ???????? ?
caps with liners or plastic disposable caps (see ISO 7218) .

7.8 Petri  dishes? ? ??? ???????? ? ?????????????? ?? ? ???

7.9 Spectrophotometer,  capable of measuring absorption of light with a wavelength of 405  nm.

7.1 0 Pestle and mortar.

7.1 1  Refrigerators,  capable of operating at 5  °C ±  3  °C

7.1 2 Water baths,  capable of operating between 47 °C and 50  °C and at 37 °C ±  1  °C.

7.1 3 Drying cabinet (or oven ventilated by convection),  capable of being maintained between 25  °C 
and 50  °C.

8 Sampling

???????? ? ?? ? ???? ????? ??? ??? ? ?????? ? ????????? ? ?? ? ???? ? ????????? ? ??? ? ??? ? ???????? ? ????????????? ? ???????? ?
??????? ????? ? ??? ? ???????? ????????? ? ? ??? ????? ? ?? ? ?? ? ???????? ? ????????????? ? ???????? ? ??????? ? ???? ? ???????? ?
of the product concerned, it is  recommended that the interested parties come to an agreement on this 
????????

A recommended sampling method is  given in ISO/TS 17728[3]  for food and animal feed,  and ISO 18593[4]  
for sampling of surfaces.

??? ?? ? ?????????? ????? ??? ? ??????????? ???????? ? ? ? ?????? ? ????? ? ?? ? ?????? ?????????????? ? ??? ? ????? ? ??? ? ????
been damaged or changed during transport or storage (see ISO 7218) .

9 Preparation of test sample

??????? ? ??? ? ????? ?????? ? ???? ? ??? ? ??????????? ?????? ? ?? ? ?????????? ? ???? ? ??? ? ???????? ? ????????????? ?
???????? ? ??????? ? ???? ? ??? ? ???????? ?????????? ? ??? ? ??? ? ???? ? ???? ? ?????? ? ? ??? ????? ? ?? ? ?? ? ???????? ?
International Standard, it is  recommended that the parties concerned come to an agreement on this 
????????

1 0 Procedure (as shown in  Annex A)

1 0.1  Test portion

?? ? ???????? ? ?? ? ??????? ? ??? ? ???????? ????????? ? ??? ? ?? ? ? ? ?? ? ?? ??? ? ??? ??? ? ????? ?????? ? ?Clause 9)  to 90  ml of pre-
enrichment medium (B.1? ? ????? ? ? ?? ? ????? ? ? ? ??????? ? ???????? ? ? ???????? ? ??? ? ??? ? ?? ? ???? ? ??????????? ?
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?????? ? ??? ? ? ??? ? ???????? ? ???????? ? ? ?????? ? ??? ? ?????????? ? ????????? ? ?? ? ??? ? ???? ? ???? ? ?????? ? ? ??? ? ???? ????? ?
follow ISO 6887-5.

???? ? ????????? ??? ? ???? ? ????????? ? ??? ? ????? ???????? ? ??? ?? ? ?? ? ? ? ??????? ? ???? ? ??? ??? ? ????? ??????? ? ???? ?? ?
???? ? ???????? ??? ? ???? ? ??? ?????????? ? ??????????????????????? ? ????????? ? ????? ??? ? ???? ? ????? ? ??????? ? ????
??????????? ????? ? ??? ? ????? ??????? ? ?? ? ?????????? ? ? ? ? ?????? ? ????? ??????? ? ???? ? ????? ?????????? ????????? ? ????
?? ? ????? ? ??? ? ? ??????????????????????? ? ?????? ??? ? ????? ? ????? ????? ? ??? ? ?? ? ???????? ? ??????? ? ?? ? ??? ? ????????? ?
of Cronobacter spp.

NOTE 1  Validation can be conducted in accordance with the appropriate documents of ISO 16140 (all parts) .  
???????????? ? ??? ? ??????? ? ??????? ? ??? ? ?? ? ????????? ? ?? ? ?????????? ? ???? ? ??? ? ???????? ? ????????? ? ?? ? ??? ? ?????? ?????? ?
????? ? ? ? ????????????? ? ???????? ? ??? ? ??????? ? ??????? ? ??? ? ??????????? ? ?????? ?

???? ? ? ? ????? ? ?????? ? ????? ? ??? ? ?????????? ? ??? ? ???????? ? ??? ???????? ? Cronobacter spp.  when interfering 
?????????? ? ??? ? ???????? ? ???? ? ?? ? ?????????? ?[5[,[6]

For preparing quantities larger than 10  g,  BPW should be pre-warmed between 34 °C and 38 °C (7.2)  
before inoculated with the test portion.

1 0.2 Pre-enrichment

Incubate the inoculated pre-enrichment medium prepared in accordance with 10.1  between 34 °C and 
38 °C (7.2)  for 18 h ±  2  h.

1 0.3 Enrichment

After incubation of the inoculated pre-enrichment medium, mix well and transfer 0,1  ml of the obtained 
culture 10.2  into 10  ml of CSB (B.2)  and mix well.  Incubate at 41,5  °C (7.2)  for 24 h ±  2  h.

1 0.4 Isolation of presumptive Cronobacter spp.

Allow the CCI  (B.3? ? ?????? ? ?? ? ??????????? ? ??? ???? ? ??????????? ? ??? ????? ??? ? ?????? ? ??? ? ? ????? ? ??????????? ? ?
??? ?????????? ? ???? ??? ? ??????? ? ??? ??? ? ?????? ? ?7.13)  following the procedure given in ISO 11133.

???? ? ??????????? ???????? ? ??? ? ???? ? ??? ? ?????????? ? ??? ????? ? ??? ? ? ?? ? ?? ? ???? ? ?7.3) ,  the surface of the CCI  
agar (B.3)  to obtain well-separated colonies.  Incubate the plate at 41,5  °C (7.2)  for 24 h ±  2  h.

????? ? ??????????? ? ??????? ? ??? ? ??????????? ? ????? ? ??? ? ??? ? ???????? ? ??? ??????? ? ???????? ? ??? ??????????? ?
Cronobacter.

??????? ? Cronobacter colonies on CCI  are small to medium-sized (1  mm to 3  mm)  and blue to blue-green 
in colour.  Non-Cronobacter? ???????? ? ??? ? ????? ? ????? ? ?? ? ????? ? ???? ? ? ? ????? ? ??????? ? ????? ?? ? ?????? ? ???? ?
?????????? ????????? ? ???????? ? ??? ????Cronobacter? ??? ? ?????? ? ?????? ? ?? ? ??? ?

?? ?? ? ????????????

1 0.5.1  General

??? ? ????????????? ? ??????????? ? ???? ? ??? ? ????????? ? ?????? ? ??? ? ???? ? 10.4? ? ???? ? ?????? ? ??????? ? ?? ? ????????
???????? ? ? ?? ? ??? ? ???? ? ????? ???????? ? ??? ? ???????? ? ????????? ? ? ????????? ?? ? ?????????? ?? ? ??????? ? ? ??????? ? ???????
?????? ?? ? ??? ? ????????? ? ???? ? ?B.3)  again.

??? ?? ? ??? ? ???? ? ????? ? ??? ? ????? ? ???? ? ???? ? ??????? ? ?? ? ???????? ???????? ? ? ???? ? ??? ? ??? ? ?????? ? ???????? ? ??? ?
???????????? ?

??? ? ???? ? ???????? ? ??? ? ??????????? ? ???????????? ?
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