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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. Esch 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. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard ISO 10273 was prepared by Technical Committee 
lSO/TC 34, Agrkultural food products, Subcommittee sc 9, 
Microbiology. 

Annexes A and B form an integral part of this International Standard. 
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Introduction 

This International Standard is intended to provide general guidance for the 
examination of products not dealt with by existing International Standards 
and to be taken into account by organizations preparing microbiological 
methods of test for application to foods or to animal feeding stuffs. Be- 
cause of the large variety of products within this field of application, these 
guidelines may not be appropriate in every detail for certain products, and 
for some other products it may be necessary to use different methods. 
Nevertheless, it is hoped that in all cases every attempt will be made to 
apply the guidelines provided as far as possible and that deviations from 
them will only be made if absolutely necessary for technical reasons. 

When this International Standard is next reviewed, account will be taken 
of all information then available regarding the extent to which the guide- 
lines have been followed and the reasons for deviation from them 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 these guidelines. In cases where 
International Standards already exist for the product to be tested, they 
should be followed, but it is hoped that when such Standards are reviewed 
they will be changed to comply with this International Standard so that 
eventually the only remaining departures from these guidelines will be 
those necessary for weil-established technical reasons. 

V 
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INTERNATIONAL STANDARD 0 ISO ISO 10273:1994(E) 

Microbiology - General guidance for the detection of 
presumptive pathogenic Yersinia enterocolitica 

1 Scope 

This International Standard gives general guidance on 
the detection of Yersinia enterocokka presumed to 
be pathogenic to man. 

This International Standard is applicable to products 
for human or animal consumption. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All Standards 
are subject to revision, and Parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the Standards indicated below. 
Members of IEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 6887: 1983, Microbiology - General guidance for 
the preparation of dilutions for microbiological exam- 
ina tion. 

ISO 72 18:-‘1, Microbiology - General rules for 
microbiological examina tions. 

3 Definitions 

For the purposes of this International Standard, the 
following definitions apply. 

3.1 presumptive pathogenic Yersinia entere- 
colifica: Psychrotrophic bacteria forming character- 
istic colonies on solid selective media and having the 

1) To be published. (Revision of ISO 7218:1985) 

biochemical properties meeting the pathogenicity cri- 
teria described when the test is carried out in ac- 
cordante with this International Standard. 

3.2 detection of presumptive pathogenic Yersinia 
enterocolitica: Determination of the presence or ab- 
sence of these bacteria in a predetermined quantity 
of product, when the test is carried out in accordance 
with this International Standard. 

4 Principle 

Detection of presumptive pathogenic Yersinia entero- 
cokka by the following three successive Stages. 

4.1 Enrichment in selective liquid media 

Inoculation of the test Portion in two enrichment me- . 
dja . . 

- peptone, sorbitol and bile salts (PSB) broth, and 

- irgasan, ticarcillin and potassium chlorate (ITC) 
broth. 

Incubation at between 22 “C and 25 “C for 48 h for 
the ITC broth and for 3 to 5 days for the PSB broth. 

4.2 Plating out and identification 

Using the cultures obtained in 4.1, surface plating of 
two solid selective culture media: 

- agar with cefsulodin, irgasan and novobiocin (GIN), 
and 

- Salmone//a/Shigella agar, with sodium desoxy- 
cholate and Calcium chloride (SSDC). 
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Incubation at 30 “C, followed by examination after 
24 h and, if necessary, after 48 h depending on the 
medium, to check if any characteristic colonies of 
Yersinia enterocolitka are present. 

4.3 Confirmation 

On plated-out colonies, testing for presumptive 
Yersinia enterocokica followed by biochemical confir- 
mation tests, tests of the appropriate pathogenicity 
criteria, and possibly serological tests. 

5.4.2 Reagent for detection of tryptophan 
deaminase 

See B.7. 

5.4.3 Kligler agar 

See B.8. 

5.4.4 Reagent for detection of oxidase 

See B.9. 

5 Culture media and reagents 
5.4.5 Decarboxylation media 

5.1 General 

For current laboratory practice, see ISO 7218. 

In view of the large number of culture media and re- 
agents, for the clarity of the text, their compositions 
are given in annex B, which also includes details of 
dispensing, storage, etc. 

5.2 Enrichment media 

5.2.1 Peptone, sorbitol and bile salts (PSB) broth 

See B.I. 

5.2.2 Irgasan, ticarcillin and potassium chlorate 
(ITC) broth 

See B.2. 

5.3 Plating-out media 

5.3.1 Cefsulodin, irgasan and novobiocin (CIN) 
agar 

See B.3. 

5.3.2 Salmonella/Shigella agar, with sodium 
desoxycholate and Calcium chloride (SSDC) 

See B.4. 

5.3.3 Nutrient agar 

5.4.5.1 Lysine decarboxylation medium 

See B.lO. 

5.4.5.2 Ornithine decarboxylation medium 

See B.ll. 

5.4.6 Media for fermentation of carbohydrates 
(sucrose, rhamnose or salicin) 

See 8.12. 

5.4.7 Simmons citrate medium 

See B.13. 

5.4.8 Bile and aesculin agar 

See B.14. 

5.4.9 Casein-soya agar 

See B.15. 

5.4.10 Casein-soya agar for detection of 
pyrazinamidase 

See B.16. 

5.4.11 Ammonium iron(ll) sulfate Solution for 
detection of pyrazinamidase 

See 8.5. 
See B.17. 

5.4 Identification media and reagents 

5.4.1 Urea tryptophan medium 

See B.6. 

5.4.12 Casein-soya agar with magnesium and 
oxalate 

See B.18. 
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3 Nickel/chromium is not suitable for the oxidase test (see 
9.424). 

5.5 Saline solution 

See B.19. 
6.12 pH-meter, accurate to within + 0,l pH units - 
at 25 “C. 5.6 Potassium hydroxide in Saline Solution 

See B.20. 6.13 Lighting, appropriate for oblique illumination. 

6 Apparatus and glassware 6.14 Magnifying glass or microscope 

NOTE 
tive to 

Disposable apparatus is an acceptab Ie alterna- 
sable glassware, if it has suitable speci fications. 6.15 Peristaltic blender (stomacher) reu 

Usual microbiology laboratory equipment and, in par- 
ticular, the following. 7 Sampling 

lt is important that the laboratory receive a Sample 
which is truly representative and has not been dam- 
aged or changed during transport or storage. 

6.1 Apparatus for dry sterilization (oven) or wet 
sterilization (autoclave) 

See ISO 7218. 
Sampling is not part of the method specified in this 
International Standard. If there is no specific Inter- 
national Standard dealing with sampling of the product 
concerned, it is recommended that the Parties con- 
cerned come to an agreement on this subject. 

6.2 Incubator, capable of operating at 30 “C + 1 “C - 
or at 37 “C Zl: 1 “C. 

6.3 Drying cabinet or oven, with Ventilation by 
convection, capable of operating between 
37 “C + 1 “C and 55 “C + 1 “C. - - 8 Preparation of test Sample 

Prepare the test Sample in accordance with the 6.4 Water baths or incubators, capable of operat- 
ing between 22 “C + 1 “C and 25 “C k 1 “C, possibly 
with a suitable agitation device. 

specific International Standard appropriate to the 
product concerned. If there is no specific International 
Standard available, it is recommended that the Parties 
concerned come to an agreement on this subject. 6.5 Water bath, capable of operating between 

45 “C + 0,5 “C and 50 “C + 0,5 “C. - - 

9 Procedure 6.6 Test tubes, of dimensions 18 mm x 180 mm, 
9 mm x 180 mm and 12 mm x 50 mm. 

See the diagram in annex A. 

6.7 Bottles and/or flasks, of suitable capacity. 
9.1 Test Portion and initial suspensions 

6.8 Petri dishes, made of glass or plastics, of di- 
ameter 90 mm to 100 mm. 9.1.1 See ISO 6887 and any specific International 

Standard appropriate to the product concerned. 
6.9 Total-delivery pipettes, of nominal capacities 
10 ml and 1 ml, with large opening and 0,l ml gradu- 
ations. 

9.1.2 In general, for preparing the initial Suspension, 
place a quantity (x) of the test Portion (of known mass 
or volume) in a known volume of the PSB broth 
(5.2.1), so as to obtain a test portion/enrichment me- 
dium dilution of I/lO (ratio by mass/volume or 
volume/volume). Homogenize the Suspension using 
a peristaltic blender (6.15) for 120 s. 

6.10 Rubber teats, or other microbiologically safe 
pipetting Systems. 

6.11 Loop, of approximate diameter 3 mm, a 
straight wire of platinum/iridium or nickellchro- 
mium, and/or a glass rod (Pasteur pipettes). 9.1.3 Prepare the second initial Suspension in the 

same way with the ITC broth (5.2.2), so as to obtain 
a test portion/enrichment medium dilution of 1 /IO0 
(mass/volume or volume/volume ratio). 

NOTES 

2 Sterile plastic disposable loops or needles may be used. 
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9.2 Enrichment 9.4 Confirmation 

Incubate the two initial suspensions (9.1.2 and 9.1.3) 
as follows: 

a) PSB medium at 22 “C to 25 “C for 48 h to 72 h 
with agitation, or for 5 days without agitation; 

b) ITC medium at 25 “C for 48 h. 

9.3 Plating out and identification 

After incubation 
ceed as follows. 

of the enrichment media (9.2), pro- 

NOTE 4 Miniaturized biochemical identification kits, cur- 
rently available commercially and permitting the identifi- 
cation of Yersinia enterocolit;ca, may be used. 

9.4.1 Selection of colonies for confirmation 

For confirmation, take from each dish of each selec- 
tive medium (see 9.3.1 to 9.3.3), five colonies con- 
sidered to be typical or suspect. 

If on one dish there are fewer than five typical or 
suspect colonies, take for confirmation all the typical 
or suspect colonies. 

9.3.1 Using the PSB culture [9.2 a)], inoculate, by 
means of a loop (6.1 l), the surface of a CIN agar plate 
(5.3.1) and spread so as to obtain weil-separated col- 
onies. 

Streak the selected colonies onto the surface of nu- 
trient agar plates (5.3.3), in a manner which will allow 
weil-isolated colonies to develop. 

Incubate the inoculated plates at 30 “C for 24 h. 

9.3.2 Using a sterile pipette (6.9), transfer 0,5 ml of 
the PSB culture [9.2a)] into 4,5 ml of potassium hy- 
droxide Solution (5.6) and mix. After 20 s, inoculate, 
by means of a loop (6.11), the surface of a CIN agar 
plate (5.3.1) to obtain weil-separated colonies. 

9.3.3 Using the ITC culture [9.2 b)], inoculate, by 
means of a loop (6.11), the surface of an SSDC agar 
plate (5.3.2) to obtain weil-separated colonies. 

9.3.4 Invert the dishes (9.3.1 to 9.3.3) and place 
them in the incubator (6.2) set at 30 “C. 

9.3.5 After incubation for 24 h, examine the dishes 
with a magnifying glass (6.14) or oblique transillumi- 
nation in Order to detect the presence of characteristic 
colonies of Yersinia enferoco/jtica as follows. 

a) On CIN agar, characteristic colonies of Yersinia 
enteroco/jtica are small (6 1 mm) and smooth 
with a red centre and translucent rim, and, when 
examined with oblique transillumination (6.13), are 
non-iridescent and finely granular. 

Store the nutrient agars at between 0 “C and + 5 “C 
for the supplementary biochemical confirmation and 
pathogenicity tests. 

Use pu re cultures for the biochemical confirmations 
and pat hogenicity tests. 

9.4.2 Presumptive tests 

By means of a wire or glass rod (6.1 l), inoculate the 
media specified in 9.4.2.1 to 9.4.2.3 and perform the 
detection of oxidase as described in 9.4.2.4 with each 
of the cultures obtained from the colonies selected in 
9.4.1. 

9.4.2.1 Detection of uresse 

Inoculate just below the surface of the liquid medium 
(5.4.1). 

Incubate at 30 “C for 24 h. 

A pink-violet colour indicates a positive urease re- 
action. 

b) On SSDC agar, characteristic colonies of Yersinia 
enterocoljtjca are small (< 1 mm) and grey with 
an indistinct rim, non-iridescent and very finely 
granular when examined with oblique transillumi- 
nation. 

An orange-yellow colour indicates a negative urease 
reaction. 

9.4.2.2 Detection of tryptophan deaminase 

9.3.6 If the development of colonies is slow, if 
coloration is weak, or if there are no characteristic 
colonies, continue incubation of the plates for up to 
48 h, then re-examine. 

Add three drops of reagent (5.4.2) to the culture ob- 
tained in 9.4.2.1 for the detection of tryptophan 
deaminase. 

A brown colour indicates a positive reaction. 
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- detection of oxidase: negative. 9.4.2.3 Kligler agar (5.4.3) 

Streak the slant surface (8.8.2) of the agar and stab 
the butt to the bottom of the agar. 

NOTES 

5 Some strains of Yersinia enterocolitica that are lactose- 
positive have been isolated, particularly from dairy products. 
In the current state of knowledge, they are generally non- 
pathogenic. 

Incubate at 30 “C for 24 

Interpret the changes in 

Butt 

yellow: 

red or unchanged: 

black: 

bubbles or Cracks: 

Slant surface 

yellow: 

red or unchanged: 

h to 48 h. 

the medium as follows. 
6 Urease negative strains have been reported but none are 
known to be pathogenic. 

glucose positive (fermen- 
tation of glucose) 

glucose negative (no fer- 
mentation of glucose) 

formation of hydrogen sul- 
fide 

gas formation from 
glucose 

7 For the formation of gas from glucose, a few bubbles 
may be produced. Although Yersinia is usually considered 
to ferment carbohydrates without gas production, some 
strains of Yersinia enterocolitica (such as Y. enterocolitica 
biovar 3) may produce one or two bubbles (weak gas pro- 
duction). 

9.4.3.1.2 Using a loop, wire or glass rod (6.11), in- 
oculate the media specified in 9.4.3.2 to 9.4.3.5 with 
each of the cultures obtained from the colonies iso- 
lated (9.4.1) on nutrient agar and selected in 
9.4.3.1.1. 

lactose positive (utilization 
of lactose) 

lactose negative (no utiliz- 
ation of lactose) 9.4.3.2 Lysine decarboxylation medium (5.4.5.1) 

Inoculate just below the surface of the liquid medium. 
9.4.2.4 Detection of oxidase 

Incubate at 30 “C for 24 h. 
Using the glass rod (6.11), take a Portion of each 
characteristic colony Chosen (9.4.1) and streak it on a 
filter Paper moistened with the oxidase reagent 
(5.4.4) or on a commercially available disc. DO not use 
a nickel/chromium loop or wire (see 6.11, note 3). 

A violet colour after incubation indicates a positive 
reaction. 

A yellow colour indicates a negative reaction. 

Consider the test to be negative when the colour of 
the filter Paper has not changed to mauve, violet or 
deep blue within 10 s. 

9.4.3.3 Ornithine decarboxylation medium 
(5.4.5.2) 

Inoculate just below the surface of the liquid medium. 

9.4.3 Biochemical confirmation tests Incubate at 30 “C for 24 h. 

A violet 
reaction. 

colour after incubation indicates a positive 
9.4.3.1 Selection of colonies and procedure 

A yellow colour indicates a negative reaction. 9.4.3.1 .l Continue the identification of colonies 
having the following characteristics: 

9.4.3.4 Media for the fermentation of sucrose 
and rhamnose (5.4.6) - detection of urease: positive, 

- detection of tryptophan deaminase: negative, Inoculate each medium just below the surface of the 

- fermentation of glucose: positive, 
Incubate at 30 “C for 24 h. 

- no formation of gas from the glucose, 
A yellow colour after incubation indicates a positive 
reaction. - fermentation of lactose: negative, 

- no formation of H,S, A red colour indicates a negative reaction. 
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