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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
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npn-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization:

riternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part

The main task of technical committees is to prepare International Standards. Draft{nternational §
jopted by the technical committees are circulated to the member bodies for\voting. Publicati
ternational Standard requires approval by at least 75 % of the member bodies-casting a vote.

5 Q

I other circumstances, particularly when there is an urgent market fequirement for such docu
tgchnical committee may decide to publish other types of normative document:

— an ISO Publicly Available Specification (ISO/PAS) represents.an agreement between technical

an ISO working group and is accepted for publication if it is\approved by more than 50 % of the
of the parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents, an agreement between the members of a
committee and is accepted for publication if it is @pproved by 2/3 of the members of the committe
a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirr
further three years, revised to become an*international Standard, or withdrawn. If the ISO/PAS or

International Standard or be withdrawn.

Aftention is drawn to the possibility that some of the elements of this document may be the subject
rights. ISO shall not be held fesponsible for identifying any or all such patent rights.

Microbiology.

IO 16649 consists of the following parts, under the general title Microbiology of food and anima
sijuffs — Horizontal method for the enumeration of S-glucuronidase-positive Escherichia coli:

—t+ Part1: Colony-count technique at 44 °C using membranes and 5-bromo-4-chloro-3-in
glucuronide
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Specification)

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=171af076de73b4f7c8196fb5fe4c4744

ISO/TS 16649-3:2005(E)

Introduction

This Technical Specification 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. Because of the large variety
of produg R A S ) .

products,|and for some other products it may be necessary to use different methods. Nevertheless, it is hop
that in all cases every attempt will be made to apply the provided guidelines as far as possible and-that
deviationg from them will only be made if absolutely necessary for technical reasons.

When this Technical Specification is next reviewed, account will be taken of all information\then available
regarding the extent to which the guidelines have been followed and the reasons for deviatiéns from them jin
the case pf particular products.

The harmonization of test methods cannot be immediate, and for certain groups\of products International
Standardp and/or national standards may already exist that do not comply with\these guidelines. In casgs
where Infernational 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 Technical Specificatign
so that pventually the only remaining departures from these guidelines will be those necessary fpr
well-established technical reasons.

iv © I1SO 2005 — All rights reserved
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TECHNICAL SPECIFICATION

ISO/TS 16649-3:2005(E)

Microbiology of food and animal feeding stuffs — Horizontal
method for the enumeration of 3-glucuronidase-positive
Escherichia coli —

art 3.
II-\Llost probable number technique using 5-bromo-4-ch|oro-£-
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will not be detected by the method described in this Technical Specification.

ndolyl-B-D-glucuronide

Scope

nis Technical Specification specifies a horizontal method for the enumeration of B-glucuronidas
scherichia coli, by means of the liquid-medium culture techniqué)and calculation of the most
imber (MPN) after incubation at 37 °C, then at 44 °C.

his Technical Specification is applicable to

- products intended for human consumption and the féeding of animals, and

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

he method is suitable for the enumeration of, cells of Escherichia coli that may have been subjected
ising from dehydration, freezing, exposure to a saline (such as marine) environment or da
sinfectants such as chlorine-containing products.
limitation of the applicability of this Technical Specification is imposed by the susceptibility of the
large degree of variability.The method is to be applied and the results interpreted in the lig

formation given in Clause~14.

ARNING — Strains-of’Escherichia coli that do not grow at 44 °C and, in particular, those
glucuronidase negative, such as Escherichia coli 0157 and some other strains of pathogen

Normative references

-positive
probable

to stress
mage by

nethod to
ht of the

that are
¢ E. coli,

hé~following referenced documents are indispensable for the application of this document. H

document (including any amendments) applies.

or dated

references, onty the—editiorm tited—apptiesFor undated Teferences, thetatest—editiomof the—Teferenced

ISO 6887-1, 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 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 products
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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, Microbiology of food and animal feeding stuffs — General rules for microbiological examinations

ISO 8261, Milk and milk products — General guidance Tfor the preparation of test samples, initial suspensiohs
and decimal dilutions for microbiological examination

ISO/TS 1{1133-1, Microbiology of food and animal feeding stuffs — Guidelines on preparation andhproduction
of culturel media — Part 1: General guidelines on quality assurance for the preparation of cultureymedia in the
laborator)

ISO/TS 1[1133-2, Microbiology of food and animal feeding stuffs — Guidelines on preparation and productipn
of culturelmedia — Part 2: Practical guidelines on performance testing of culture media

3 Terms and definitions

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

3.1
B-glucurpnidase-positive Escherichia coli
bacteria Which, at 44 °C, form typical blue or blue-green colanies on tryptone bile glucuronide medium undgr
the condifions specified in this Technical Specification

3.2
enumerTon of B-glucuronidase-positive Escherichia coli
determination of the most probable number of\B-glucuronidase-positive Escherichia coli per millilitre or pgr
gram of gsample, when the test is carried out insaecordance with this Technical Specification

4 Principle

41 Thiee tubes!) of doublefstrength liquid selective enrichment medium are inoculated with a specifigd
quantity ¢f the test sample if.the initial product is liquid, or with a specified quantity of the initial suspension jin
the case pf other products.

4.2 Thiee tubes?) wf single-strength liquid enrichment medium are inoculated with a specified quantity pf
test sample if thefnitial product is liquid, or with a specified quantity of the initial suspension in the case pf
other proglucts.

Then, underithe same conditions, the single-strength liquid enrichment medium is inoculated with decimial
dilutions of the test sample or of the initial suspension.

4.3 The tubes of double- and single-strength medium are inoculated at 37 °C for 24 h. The tubes are
examined for acid production, indicating lactose fermentation.

4.4 Each tube of selective enrichment medium showing acid production is subcultured to tryptone bile
glucuronide agar.

1) Five tubes can be used, see 9.2.1.

2 © I1SO 2005 — All rights reserved
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4.5 The tryptone bile glucuronide agar is incubated at 44 °C for 20 h to 24 h. The tryptone bile glucuronide
agar is examined for the presence of blue or blue-green colonies, indicating the presence of B-glucuronidase-
positive Escherichia coli.

4.6 The most probable number of B-glucuronidase-positive Escherichia coli (see 1SO 7218) are determined

according to the number of tubes of selective enrichment medium whose subcultures have produced blue or
blue-green colonies on tryptone bile glucuronide agar.

5 Dilution fluids and culture media

Fpr current laboratory practice, see ISO 7218.

[3)]

1 Dilution fluids

Sge the appropriate part of ISO 6887 or ISO 8261.
5|2 Culture media
5/2.1 Mineral-modified glutamate medium (selective enrichment medium)

5211 Composition

a) b)
Double-strength Single-strength

medium medium
Jodium glutamate 12,7 g 6,359
Lactose 20,0¢ 10,09
Jodium formate 0,59 0,25¢g
L}Cystine 0,04 g 0,02g
—)-Aspartic acid 0,048 g 0,024 g
+)-Arginine 0,04 g 0,02g
Thiamine 0,002 g 0,001 g
Nicotinic acid 0,002 g 0,001 g
Rantothenic acid 0,002 g 0,001 g
Nagnesium sulfate septahydrate 0,2g 0,149
Ammonium iron(lll) citrate 0,02 g 0,01g
¢alcium chloride dihydrate 0,02 g 0,019
Dipotassium hydrogen phosphate 1,89 09g
Bromocresol purple 0,02 g 0,019
Ammonium chloride 5049 259
Water 1000 ml 1000 ml

© I1SO 2005 — All rights reserved 3
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5.2.1.2 Preparation

Dissolve the ammonium chloride in the water. Add the remaining components, or the dehydrated complete
medium, and dissolve by heating if necessary.

To improve the storage stability of the dehydrated medium, the sodium glutamate may be supplied separately.
Adjust the pH, if necessary, so that after sterilization itis 6,7 + 0,1 at 25 °C.
Dispense the media in volumes of 10 ml into tubes of dimensions 16 mm x 160 mm (6.6) in the case of

single-strength medium, and into test tubes of dimensions 18 mm x 180 mm or 20 mm x 200 mm (6.6) in the
case of the double-strength medium.

Sterilize for 10 min in an autoclave (6.1) set at 116 °C. Alternatively, heat to 100 °C for 30 min, oh thrge
successiye days.

5.2.2 Tryyptone bile glucuronide agar (second selective medium)

5.2.21 Composition

Enzymatic digest of casein 20,0 ¢
Bile salt§ No. 3 159
5-Bromotr4-chloro-3-indolyl-B-D-glucuronic acid (BCIG) 144/umol @
Dimethyl sulfoxide (DMSO) b 3 ml
Agar 9gto18¢g¢°
Water 1000 ml

a8  For ekample, 0,075 g of cyclohexylammonium salt.

b Dimethyl sulfoxide is harmful by inhalation and coftact. The use of a fume cupboard and
apprdpriate personal protective equipment whenhandling is advised.

€ Depending on the gel strength of the agar.

5.2.2.2 | Preparation

Dissolve the BCIG in the dimethylsulfoxide. Dissolve all components in the water and heat to boiling.

Adjust thIpH, if necessary,-so that after sterilization it is 7,2 + 0,2 at 25 °C.

Sterilize the medium,inthe autoclave (6.1) set at 121 °C for 15 min.

5.2.2.3 | Preparation of agar plates

L

L 4 [ 1) 1y 'H Pk PR DR — A TN L) oo (DT 4 TEOREY
POUI’ 12 Mo 1o T OT UTeE TTITOETT TTTEUTUTTT MU SIETIE T SUTUISITES (0.9 dlTd difow 10 SUNUITY.

Dry the plates (6.3) (see ISO 7218). The plates may be stored at 5 °C + 3 °C for up to 5 days.

The agar should be dry enough to allow excess moisture to disappear within 15 min of spreading the inoculum.

5.2.3 Performance testing for the quality assurance of the culture media

For the definition of productivity and selectivity, refer to ISO/TS 11133-1 and ISO/TS 11133-2. Tables 1 and 2
give the performance tests for mineral-modified glutamate medium and for tryptone bile glucuronide agar.
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Function Incubation Control strains | Method of control Criteria Charact_erlstlc
reactions
. o E. coli ATCC . o . . Colour change to
Productivity 37 °C/24 h 25922 or 8739 Semi-quantitative | Acid production yellow
. o E. faecalis ATCC o
Selectivity 37 °C/24 h 29212 or 19433 Qualitative No growth —
Table 2 — Performance testing of tryptone bile glucuronide agar
Function Incubation Control strains | Method of control Criteria Chara(;t.erlstlc
readtions
- o E. coli ATCC I Blue to blue-green
Productivity 44 °C/20hto 24 h 25922 or 8739 Qualitative Good growth (2) colonies
E. coliNCTC
13216 (weakly B- Qualitative Good growth (2) Blue to Hlue-green
glucuronidase- colgnies
positive)
Selectivity 37 °Cl24 h E. faecalis ATCC Qualitative No growth =

29212 or 19433

6{1

See ISO 7218.

62

63

65

6| Apparatus and glassware

Usual microbiological laboratory equipment.and, in particular, the following.

Incubators, capableof operating at 37 °C +1 °C and 44 °C £ 1 °C.

Djsposable apparatus is an acceptable alternative to reusable glassware if it has similar specification

Apparatus for dry sterilization:(even) or wet sterilization (autoclave).

6/4 Refrigerator (for storage of prepared media), capable of operating at 5 °C + 3 °C.
pH=meter, having a resolution of 0,01 pH units and accurate to within + 0,1 pH units at 25 °C.

ThépH meter shall be equipped with either manual or automatic temperature equalization.

U7

Drying cabinet~or ventilated oven, capable of being maintained at between 25°C +[1 °C and
50 °C £ 1 °C, or a laminar flow cabinet.

6.6 Test tubes, of dimensions approximately 16 mm x 160 mm and 18 mm x 180 mm or 20 mm x 200 mm.

6.7 Total-delivery pipettes, having nominal capacities of 1 ml and 10 ml, graduated in 0,1 ml divisions.

6.8

10 pl sterile disposable sampling loops.

6.9

© I1SO 2005 — All rights reserved
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7 Sampling

A representative sample should have been sent to the laboratory. It should not have been damaged or
changed during transport or storage.

Sampling is not part of the method specified in this Technical Specification. If there is no specific International
Standard dealing with sampling of the product concerned, it is recommended that the parties concerned come
to an agreement on this subject.

8 Preparation of test sample
Prepare the test sample in accordance with the specific International Standard appropriate to the |product

concernef. If there is no specific International Standard, it is recommended that the parties concerhed come
to an agréement on this subject.

9 Progedure

9.1 Test portion, initial suspension and dilutions

See the Jappropriate part of ISO 6887 and the specific International Standard appropriate to the produlct
concernef.

Prepare 4 sufficient number of dilutions to ensure that all the tubes\for the final dilution will yield a negatiye
result.

9.2 Ingculation of the selective enrichment

9.21 As a general case, the following procedure specifies series of three tubes for each dilution. For liye
shellfish, | or other special products, and/or whenever a greater accuracy in the results is needed, it |is
necessarl to inoculate a series of five tubes per-ditution.

9.2.2 Take three tubes of double-strength selective enrichment medium [5.2.1.1 a)]. Using a sterile
pipette (6.7), transfer to each of these tubes 10 ml of the test sample if liquid, or 10 ml of the initial suspensign
in the cage of other products.

9.2.3 Then take three tubes  of single-strength selective enrichment medium [5.2.1.1 b)]. Using a fresh
sterile pipette (6.7), transfer t0) each of these tubes 1 ml of the test sample if liquid, or 1 ml of the initial
suspensipn in the case of-other products.

9.2.4 Hor each of the'further dilutions (from 10~1 or 102, according to the test sample), proceed as in 9.2.3.
Use a fregh sterile‘pipette for each dilution. Carefully mix the inoculum and the medium.

9.3 Inqubation

Incubate the tubes of double-strength selective medium inoculated in 9.2.2 and the tubes of single-strength
selective medium inoculated in 9.2.3 and 9.2.4 in the incubator (6.2) set at 37 °C for24 h £ 2 h.

9.4 Subculturing
From each tube incubated according to 9.3 showing the presence of acid, indicated by the presence of any

yellow coloration, subculture with a loop (6.8) to a plate of tryptone bile glucuronide agar (5.2.2) and streak to
obtain isolated colonies.

6 © I1SO 2005 — All rights reserved
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9.5 Second incubation

Incubate the plates inoculated as in 9.4 for 20 h to 24 h in an incubator (6.2) set at 44 °C. Do not sta
more than three high.

9.6 Examination of the plates

:2005(E)

ck dishes

After the specified period of incubation (9.5), examine the plates for the presence of colonies showing any
shade of dark or light blue or blue-green, indicating the presence of B-glucuronidase-positive Escherichia coli.

9(7 Interpretation

Cpnsider as positive each tube of double-strength or single-strength selective enrichment-medium
agcording to 9.3 that has given rise, after subculturing (9.4) and incubation (9.5), to the, presence
blue-green colonies on the plate of selective medium.

Fpr each dilution, count the number of positive tubes of medium.

-_—

D Expression of results

Q

alculate the most probable number from the number of positive tubes' at each dilution.

See ISO 7218.

11 Precision

—

is well known that wide variations in results caf¥;occur with the MPN technique using a series of th
per dilution. Results obtained with this methodishould therefore be used with caution. When using
fiye tubes, it has been reported that the préecision obtained would be comparable to that of col
nmlethods. Confidence limits are given in 1SO© 7218.

KAMPLE For a solid sample, in“95 % of the cases, the confidence limits vary from 13 to 200 B-gluc
sitive Escherichia coli per gram for.an MPN of 7,4 x 10" B-glucuronidase-positive Escherichia coli per gram,
99 B-glucuronidase-positive Eschgrichia coli per gram for an MPN of 2,4 x 10" B-glucuronidase-positive Esch
per gram.

gg m

12 Test report
The test report.shall specify:
a) all information necessary for the complete identification of the sample;

b} “the sampling method used, if known;

ncubated
bf blue or

ree tubes
series of
bny-count

uronidase-
and from 4
erichia coli

c) the test method used, with reference to this Technical Specification;

d) all operating details not specified in this Technical Specification, or regarded as optional, together with

details of any incidents which may have influenced the test result(s);

e) the test result(s) obtained, or, if the repeatability has been checked, the final quoted result obtained.
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