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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-govern
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Part 1:

Part 2:

mental, in_fiaison with 150, also take part in the work. IS0 collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’2.
bsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. -Publication as

| Standard requires approval by at least 75 % of the member bodies casting a-vote.

drawn to the possibility that some of the elements of this document miay be the subject of pd
shall not be held responsible for identifying any or all such patent rights.

ition of ISO 21528-1, together with ISO 21528-2, cancels and.replaces the following standards

52:1997, Meat and meat products — Detection and enumeration of Enterobacteriaceae wit
tation — MPN technique and colony-count technique;

02:1993, Microbiology — General guidance for.the enumeration of Enterobacteriaceae wit
tation — MPN technique and colony-count technique;

23:1991, Microbiology — General guidance for the detection of Enterobacteriaceae with
hent.

1 was prepared by Technical- Committee ISO/TC 34, Food products, Subcommittee S
.

consists of the following\parts, under the general title Microbiology of food and animal fee
rizontal methods for the detection and enumeration of Enterobacteriaceae:

Detection and enumeration by MPN technique with pre-enrichment
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Introduction

This part of ISO 21528 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
test methods for application to foods or animal feeding stuffs. Because 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

Slo)
eve
will

Wh
the

€ other products It may be necessary to Use different metnods. Nevertheless, 1t1s hoped that
'y attempt will be made to apply the guidelines provided as far as possible and that deviation
bnly be made if absolutely necessary for technical reasons.

bn this part of ISO 21528 is next reviewed, account will be taken of all information then availab
extent to which the guidelines have been followed and the reasons for deviationt from them in

parfjcular products.

Thel harmonization of test methods cannot be immediate, and for certain'groups of products |
Stamdards and/or national standards may already exist that do not comply/with this horizontal

hop|
that

eventually the only remaining departures from this horizontal amethod will be those necess

estgblished technical reasons.

in all cases
5 from them

e regarding
the case of

hternational

ethod. It is
ed that when such standards are reviewed they will be changed to-comply with this part of ISZE) 21528 so

ry for well-
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Microbiology of food and animal feeding stuffs — Horizontal
methods for the detection and enumeration of
Enterobacteriaceae —
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A lifnitation on the applicability of this part of ISO 21528 is imposed by the susceptibility of the 1

larg

2

The)
refe

LILLIE)

itection and enumeration by MPN technique with
p-enrichment

Scope

part of ISO 21528 specifies a method, with pre-enrichment, for,the’detection of Enterobacter
icable to

products intended for human consumption and the feedingof animals, and
environmental samples in the area of food productioné@nd food handling.

meration is carried out by calculation of the-most probable number (MPN) after incubatic
30 °C)" in liquid medium.

method is applicable
when the microorganisms sought'are expected to need resuscitation before enrichment, and

when the number sought is“expected to be in the range 1 to 100 per millilitre or per gram of tes

e degree of variability(See Clause 11).

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For undated references, the latest edition of the

doc

iaceae. It is

n at 37 °C

5t sample.

nethod to a

For dated
referenced

Lment (including any amendments) applies.

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

1)

tech

The temperature of 37 °C is generally used when the enumeration of Enterobacteriaceae is for a hygienic indicator.
Alternatively, a temperature of 30 °C can be chosen when the enumeration of Enterobacteriaceae is conducted for

nological purposes and includes psychrotrophic Enterobacteriaceae.
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ISO 6887-2, Microbiology of food and animal feeding stuffs — Preparation of test samples, initial suspension
and decimal dilutions for microbiological examination — Part 2: Specific rules for the preparation of meat and

meat produ

cts

ISO 6887-3, Microbiology of food and animal feeding stuffs — Preparation of test samples, initial suspension
and decimal dilutions for microbiological examination — Part 3: Specific rules for the preparation of fish and
fishery products

ISO 6887-4, Microbiology of food and animal feeding stuffs — Preparation of test samples, initial suspension
and decimal dilutions for microbiological examination — Part 4: Specific rules for the preparation of products
other than milk and milk products, meat and meat products, and fish and fishery products

ISO 7218:1

ISO 8261,
and decimg

ISO/TS 111
of culture m
laboratory

ISO/TS 111
production

3 Terms and definitions

For the pur

3.1

Enterobacteriaceae

microorgan
show a neg
this part of

3.2

detection ¢
determinati
carried out

3.3
enumeratig
most proba

is carried olit according to the method specified in this part of ISO 21528

D96, Microbiology of food and animal feeding stuffs — General rules for microbiological examinat

Uilk and milk products — General guidance for the preparation of test samples, initiahsuspens
dilutions for microbiological examination

33-1, Microbiology of food and animal feeding stuffs — Guidelines on preparation and produd
edia — Part 1: General guidelines on quality assurance for the preparation of culture media in

33-2:2003, Microbiology of food and animal feeding stuffs — Guiidelines on preparation
Df culture media — Part 2: Practical guidelines on performance testing of culture media

poses of this document, the following terms and definitions apply.

sms that form characteristic colonies oan_violet red bile glucose agar and that ferment glucose
ative oxidase reaction when the tests'are carried out in accordance with the methods specifie
SO 21528

f Enterobacteriaceae
bn of the presence or absence of these bacteria, in a particular quantity of product, when tests
n accordance with this-part of ISO 21528

pn of Enterobacteriaceae
ble number, of Enterobacteriaceae found per millilitre or per gram of the test sample when the

ons

fons

tion
the

and

and
d in

are

test

4 Princ
4.1 Dete

411

pte

ction of Enterobacteriaceae (see Annex A)

Pre-enrichment in non-selective medium

Buffered peptone water (BPW) is inoculated with the test portion, then incubated at 37 °C (or 30 °C)") for

18h+2h.
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4.1.2 Enrichment in selective liquid medium

-1:2004(E)

The enrichment broth [buffered brilliant green bile glucose broth (EE broth)] is inoculated with the culture
obtained after pre-enrichment, then incubated at 37 °C (or 30 °C)V) for24 h + 2 h.

4.1.3 lIsolation and selection for confirmation

A selective solid medium (violet red bile glucose agar) is inoculated with the culture obtained after enrichment
in EE broth, then incubated at 37 °C (or 30 °C)"). It is examined after 24 h + 2 h to check for the presence of
colonies presumed by their characteristics to be Enterobacteriaceae.

41 |4 Confirmation

Col
med

4.2

4.2.

A tg
fold

bnies of presumptive Enterobacteriaceae are subcultured onto non-selective medium, and ¢
ns of tests for the fermentation of glucose and the presence of oxidase.

Enumeration by the MPN technique (see Annex B)

1 Pre-enrichment in non-selective medium

st portion of x g is added to 9 x ml of buffered peptone water (BPW) 'and homogenized. One
dilutions (according to the expected level of contamination) are prepared in BPW. Aliquots (1

initial dilution are transferred to three tubes. Then 3 x 1 ml of theinitial dilution are added to 9 ml

3 x
18 h

4.2.

Tub)
enri

4.2.

As
cult
24 |

1 ml of each further dilution are added to 9 ml of BPW. These tubes are incubated 37 °C (or
+2h.

P Enrichment in selective liquid medium

es of liquid enrichment broth (EE broth) arefinoculated with each tube of culture obtaine
chment (at least 3 x 3). The tubes are incubated at 37 °C (or 30 °C)") for 24 h + 2 h.

3 Isolation and selection for confirmation

plective solid medium (violet red bile glucose agar) is inoculated with a loop from each of th
ires obtained after enrichment in EE broth, then incubated at 37 °C (or 30 °C)"). It is exa

4.24 Confirmation

Col
med

bnies of presumptive Enterobacteriaceae are subcultured on non-selective medium, then ¢
ns of tests forthe fermentation of glucose and the presence of oxidase.

4.2p Calculation

The

most probable number of Enterobacteriaceae per millilitre or per gram of the test sample i

bnfirmed by

br more 10-
D ml) of this
bf BPW and
30 °C)") for

j after pre-

e incubated
mined after

+ 2 h to check for the presence of colonies presumed by their characteristics to be Enterobacteriaceae.

bnfirmed by

5 calculated

from

5
For

5.1

the number of confirmed positive tubes using the MFN table (see 150 7Z2106).

Diluent, culture media and reagent
current laboratory practice, see 1ISO 7218 and ISO/TS 11133-1 and ISO/TS 11133-2.

Diluent: buffered peptone water (BPW)

See ISO 6887-1:1999, 5.2.2.

BPW is used as the non-selective pre-enrichment medium for the enumeration method.

© 1SO 2004 - All rights reserved
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5.2 Cultu

re media

5.2.1 Enrichment medium: Buffered brilliant green bile glucose broth (EE broth)

5211

Composition

Enzymatic digest of animal tissues 10,09
Glucose 5049
Disodium hydrogen phosphate (Na;HPOy) 6,459
Potassium|dihydrogen phosphate (KH>PO4) 209
Beef bile fqQr bacteriological use 20,0g
Brilliant grgen (bacteriological quality) 0,0135¢g
Water 1000 ml
5.2.1.2 Preparation

Dissolve th¢é components or the dehydrated complete medium in the water by bailing. Do not heat the medium

for longer th
Adjust the ¢
Dispense th

Do not steri

The mediu may be stored for up to 1 month at 5 °C +.3°C.

5213

an 30 min. Cool the medium rapidly.

H, if necessary, so that after boiling it is 7,2 + 0,2 at 25 °C.

ize the medium.

Performance testing for the quality-assurance of the culture medium

e medium in 10 ml amounts into sterile tubes of appropriate capacity (6.5).

For the definition of selectivity and productivity, refer to ISO/TS 11133-1. For the performance criteria, ref¢r to

ISO/TS 111

33-2:2003, Table B.3.

5.2.2 Violet red bile glucose (VRBG) agar

5.2.2.1 Components

Enzymatic|digest of animal-tissues 709
Yeast extract 309
Bile salts No. 3 159
Glucose 10,0 g
Sodium chloride 50¢9
Neutral red 0,03 ¢
Crystal violet 0,002 g
Agar 9gto 18 g2
Water 1 000 ml
a)  Depending on the gel strength of the agar.

4 © ISO 2004 — All rights reserved
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5.2.2.2 Preparation

Dissolve the components or the dehydrated complete medium in the water by boiling.

Adjust the pH, if necessary, so that after boiling it is 7,4 + 0,2 at 25 °C.

Dispense the culture medium into sterile tubes or flasks (6.5) of appropriate capacity.

Do not sterilize the medium.

Use the molten medium within 4 h of its preparation.

5.2p.3 Preparation of agar plates

Imnjediately transfer approximately 15 ml of the culture medium, cooled to between 44 °€ and 47|°C (6.4), to
Petti dishes (6.7) and allow to solidify.

Just before use, dry the plates, preferably with the lids off and the agar surface downwards, in a drying cabinet
(6.3) until the agar is dry.

If prepared in advance, the undried plates may be stored in conditions that'do not change their composition for
up tb 2 weeks at 5 °C =+ 3 °C.

5.2p.4 Performance testing for the quality assurance of the culture medium

For [the definition of selectivity and productivity, refer to ISO/TS 11133-1. For the performance crit¢ria, refer to
ISOfTS 11133-2:2003, Table B.1.

5.2.3 Nutrient agar

5.2.3.1 Composition

Mept extract 3,09

Enzymatic digest of animal tissues 509

SoIium chloride 50¢9

Agar 9gto18ga

Water 1 000 ml

a) |Depending on the'gel strength of the agar.

5.2.

Diss

3.2 Preparation

olve the components or the dehydrated complete medium in the water, by heating if necessary.

Adjust the pH, if necessary, so that after sterilization it is 7,3 £ 0,2 at 25 °C.

Dispense the culture medium into sterile tubes or flasks (6.5) of appropriate capacity.

Sterilize for 15 min in an autoclave (6.1) set at 121 °C.

5.2.3.3 Preparation of agar plates

Transfer portions of about 15 ml of the culture medium, melted and cooled to approximately 47 °C, to Petri
dishes (6.7) and allow to solidify.

© 1SO 2004 - All rights reserved


https://standardsiso.com/api/?name=febadba8ed41c1a939b325c40cdd84d8

ISO 21528

-1:2004(E)

Just before use, dry the plates, preferably with the lids off and the agar surface downwards, in a drying cabinet
(6.3) until the agar is dry.

If prepared in advance, the undried plates may be stored in conditions that do not change their composition for

up to 2 weeks at 5 °C + 3 °C.

5234

Performance testing for the quality assurance of the culture medium

For the definition of selectivity and productivity, refer to ISO/TS 11133-1. For the performance criteria, refer to

ISO/TS 11133-2:2003, Table B.6.

524 Gly

5241

cose agar

Composition

Yeast extrd
Glucose

Sodium ch

Agar
Water

Enzymatic|digest of casein

ct

oride

Bromocresol purple

10,0 g
1,59
10,0 g
509
0,015¢g
9gto18 g
1 000 ml

a) Depending on the gel strength of the agar.

5.24.2

Dissolve th¢ components or the dehydrated complete medium in the water, by heating if necessary.

Adjust the ¢

Dispense th
16 mm x 14

Sterilize for

The mediun

In order to femove oxygen,.jast before use, heat the medium in boiling water or flowing steam for 15 min,
to the incubation temperature.

cool rapidly|

Preparation

0 mm).

5.3 Oxidpase reagent

5.3.1 Col

mposition

h may be stored forup'to 1 week at 5 °C + 3 °C.

H, if necessary, so that after sterilization it is 7,0 £ 0,2 at 25 °C.

e culture medium in tubes (6.6) of appropriate capacity (e.g. 10 ml of culture medium for tubg

15 min in an autoclave-(6:7) set at 121 °C. Leave the tubes in a vertical position.

Water

N,N,N',N'-Tetramethyl-p-phenylenediamine dihydrochloride

109
100 ml

5.3.2 Preparation

Dissolve the component in the cold water.

Prepare the reagent just before use.

s of

hen

Commercially available disks or sticks may be used. In this case, follow the manufacturer's recommendations.

© ISO 2004 — All rights reserved
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6
Usu
6.1

See
6.2
6.3
6.4
6.5

6.6
bety

6.7

6.8

ISO 21528-1:2004(E)

Apparatus and glassware

al microbiological laboratory apparatus and, in particular, the following (see ISO 7218).
Apparatus for dry sterilization (oven) or wet sterilization (autoclave).

ISO 7218.

Incubator, capable of operating at 37 °C =+ 1 °C.

Water bath, or similar apparatus, capable of being maintained at between 44 °C and 47.2C.
Containers (e.g. bottles, tubes, flasks), suitable for the sterilization and storage of ‘culture m

Test tubes, of dimensions 16 mm x 160 mm and 20 mm x 200 mm, and ,flasks or bottles
veen 150 ml and 500 ml.

Petri dishes, made of glass or plastics, of diameter 90 mm to 100 ninm

glags rods, or equivalent sterile disposable loops or inoculating needles.

6.9
ope

6.1(
6.11

See

7

It is
bee

pro
reaq

8

Graduated pipettes, of 1 ml nominal capacity, graduated with 0,1 ml divisions, and with
hing of appropriate diameter.

pH-meter, accurate to within = 0,1 pH unit at 25 °C.
Homogenizer.

ISO 7218

Sampling

h damaged or changed during transport or storage.

SarIpIing should be.Carried out in accordance with the specific International Standard approp

uct concerned.Mf there is no specific International Standard, it is recommended that ag
hed on this\subject by the parties concerned.

Preparation of test sample

Drvi binet (ventilated by convection) or incubator,_capable of operating between 37 °C and 55 °C.

pdia.

of capacity

Loops (of diameter approximately 3 mm) and wires, made of ptatinum/iridium or nickel/chromium, or

an outflow

important that the laboratory receive a sample which is truly representative of the product and has not

riate to the
reement be

Prepare the test sample in accordance with ISO 6887-1, ISO 6887-2, ISO 6887-3, ISO 6887-4 or ISO 8261,
and/or the specific International Standard appropriate to the product concerned. If there is no specific
International Standard, it is recommended that agreement be reached on this subject by the parties concerned.

9

9.1

Procedure

General

See ISO 7218.

© 1SO 2004 - All rights reserved
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The culture media are usually incubated at 37 °C. Alternatively, an incubation temperature of 30 °C may be

used.?

9.2 Dete

ction method

9.2.1 Test portion and initial suspension

Take a test portion (x g or x ml) according to the sensitivity required and homogenize in 9x ml of buffered
peptone water (5.1). Transfer the appropriate volume to a sterile tube or container (6.5) according to the limit

of detection

required.

9.2.2 Non

Incubate th

-selective pre-enrichment

b initial suspension (9.2.1) at 37 °C for 18 h £ 2 h.

9.2.3 Sel¢ctive enrichment

Transfer 1 il of the culture obtained in 9.2.2 to a tube containing 10 ml of the enrichment medium (5.2.1).

Incubate th

Continue th

b inoculated medium at 37 °C for24 h + 2 h.

e procedure with isolation and selection for confirmation (9.4).

9.3 Enumeration method (MPN method)

9.3.1 Tes

Depending
same dilutiq

t portion, initial suspension and further dilutions

on the desired accuracy of the results, inoculaté’an appropriate number of flasks or tubes with
n (e.g. three, five or ten flasks or tubes). As a general rule, the techniques specified require t

flasks or tulpes per dilution.

For prepardtion of the initial suspensions and further dilutions, use the diluent (5.1).

To prepare

the initial suspension, take«a\test portion of x g or x ml and homogenize in 9 x ml of buff

peptone water (BPW) (5.1). A 10~ dilution is thus obtained.

NOTE 1

Prepare fun
necessary (¢

Transfer th
subsequent

0 ml of the 10~ dilution contain the equivalent of 1 g or 1 ml of sample.

ther dilutions by taKing 1 ml of the 10~ dilution and add to 9 ml of BPW. Repeat to make fur
ecimal dilutieps-

ree 10.mlvolumes of the 10~ suspension to tubes (6.5). Transfer three 1 ml volumes of &
dilution-to tubes containing 9 ml of BPW (see Annex B).

the
hree

bred

ther

ach

9.3.2 Non

=selective-pre=enrichmmrent

Incubate the initial suspensions and dilutions (total 9 tubes) (see 9.3.1) at 37 °C for 18 h+ 2 h.

9.3.3 Selective enrichment

Transfer 1 ml of the cultures obtained in 9.3.2 to tubes containing 10 ml of the enrichment medium (5.2.1).

Incubate the inoculated media at 37 °C for24 h + 2 h.
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9.4.
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Isolation and selection for confirmation

1 Isolation

-1:2004(E)

Using a loop (6.8), streak from the incubated enrichment medium (see 9.2.3) or from each of the incubated
tubes (see 9.3.3) the surface of a plate containing the selective medium (5.2.2) and incubate the plate at
37°Cfor24h+2h.

9.4.2 Selection of colonies for confirmation

Ch

Fro
well

If m

Cer
cha

9.5
Strg

Incd

Selgct a well-isolated colony from each of the incubated plates for the biochemical confirmation tes

9.6

9.6.

each of the incubated plates (see 9.4.1) on which characteristic colonies have developed
Hisolated characteristic colony for subculturing (see 9.5) for the biochemical confirmation ftésts

pre than one morphology is present in the colonies, select one colony of each mérphology for g

ain Enterobacteriaceae may cause decoloration of their colonies or of the medium. Therefo
facteristic colonies are present, choose whitish colonies for confirmation.

Subculturing selected colonies
ak onto nutrient agar plates (5.2.3) each of the colonies selecied for confirmation (see 9.4.2).

bate these plates at 37 °C for24 h + 2 h.

Biochemical confirmation tests

1 Oxidase reaction

stre
nic

Con

Con

9.6.

Usi
con

Usi}g a platinum/iridium loop, wire or glass rod (6.8), take a portion of each well-isolated colony (s

ng a wire (6.8), stab the same colonies selected in 9.5 that gave a negative oxidase tes

el/chromium loop or wire shall'not be used.
sider the test to be negative if the colour of the filter paper does not turn dark within 10 s.

sult the manufacturer's instructions for ready-to-use discs.

P  Fermentation test

aining glucose agar (5.2.4).

i, choose a
see 9.6).

ubculture.

e, when no

ts (see 9.6).

ee 9.5) and

k onto a filter paper moistened with the oxidase reagent (5.3) or onto a commercially available disc. A

into tubes

Incubate these tubes at 37 °C for24 h+ 2 h.

If a yellow colour develops throughout the contents of the tube, regard the reaction as being positive.

10

Expression of results

10.1 Confirmed positive tubes

If any of the selected typical colonies (see 9.4.2) from a subculture (see 9.4.1) is oxidase-negative and
glucose-positive, the tube from which the subculture was derived shall be regarded as being positive for
Enterobacteriaceae.
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10.2 Detection method

In accordance with the results of the interpretation (see 10.1), indicate the presence or absence of

Enterobacteriaceae in a test portion of x g or x ml of product (see ISO 7218).

10.3 Enumeration method: Calculation of the most probable number (MPN)

Calculate the most probable number from the number of positive tubes at each dilution. See 1ISO 7218:1996,

9.4.

11 Precilsion

It is known that wide variations in results can occur with the MPN technique. Results obtained by ‘this method

should thergfore be used with caution. Confidence limits are given in ISO 7218:1996, Annex A:

12 Test1

The test ref

— all information necessary for the complete identification of the sample;

eport

ort shall specify:

— the sampling method used, if known;

— the tes

method used, with reference to this part of ISO 21528;

— the incpibation temperature used;

— all opefating details not specified in this part of ISO® 21528, or regarded as optional, together with details

of any

— the tes

ncidents which may have influenced the-test results;

results obtained.

10
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