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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
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Horizontal method for the enumeration of S-glucuronidase-positive' Escherichia coli:
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ion (IEC) on all matters of electrotechnical standardization.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 3.
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g a vote.

is drawn to the possibility that some of the elements of this part of 1SO 16649 may be th¢ subject of
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nal Standard 1SO 16649-2 was prepared by Technical Committee ISO/TC 34, Fooq

9 consists of the following parts, under the general title Microbiology of food and animal feed

1: Colony-count technique at 44 °C using membranes and 5-bromo-4-chloro-3-indolyl g-D-gluc
2: Colony-count technique at 44 °C using 5:bromo-4-chloro-3-indolyl S-D-glucuronide

3: Most probable number technique
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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.

When this part of ISO 16649 is next reviewed, account will be taken of all information then available reggrding the
extent to which this horizontal method has been followed and the reasons for deviations from thissmethod in the
case of parficular products.

The harmagnization of test methods cannot be immediate and, for certain groups of. products, Intgrnational
nd/or national standards may already exist that do not comply with this horizental method. It|is hoped
uch standards are reviewed they will be changed to comply with this ‘part of 1ISO 16649 so that
e only remaining departures from this horizontal method will be those ‘necessary for well-egtablished
technical refpsons.

Standards
that when
eventually

This Interna
of B-glucurg

tional Standard describes two horizontal methods (ISO 16649-Xand ISO 16649-2) for the enumeration

nidase-positive Escherichia coli.

The user may choose either ISO 16649-1 or 1SO 16649-2. Either part is for general application. However,

ISO 16649-11 should be used for foodstuffs which may contain severely stressed cells.
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Microbiology of food and animal feeding stuffs — Horizontal
method for the enumeration of B-glucuronidase-positive
Escherichia coli —

Part 2+

Colof
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This part
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at44 °C

WARNIN
B-glucur

2 Nor

The follo
this part
do not a
possibilit
referencq
registers

ISO 6881
decimal
suspensi

ISO 721§

1y-count technique at 44 °C using 5-bromo-4-chloro:3sit
ucuronide

pe

of ISO 16649 specifies a horizontal method for the enumeration of B-glucuronidase-positive
pducts intended for human consumption or for the feeding of animals. It uses a colony-cour
bn a solid medium containing a chromogenic ingredient for_detection of the enzyme B-glucuron

G — Strains of Escherichia coli which do not grow at 44 °C and, in particular, tho
pnidase negative, such as Escherichia coli O157,will not be detected.

mative references

ving normative documents contain pravisions which, through reference in this text, constitute f
Df 1ISO 16649. For dated references; subsequent amendments to, or revisions of, any of these
pply. However, parties to agreements based on this part of ISO 16649 are encouraged to inv

of applying the most recent editions of the normative documents indicated below. H
s, the latest edition of thel normative document referred to applies. Members of ISO and IE
of currently valid International Standards.

-1, Microbiology of\food and animal feeding stuffs — Preparation of test samples, initial susf
dilutions for micfobiological examination — Part 1: General rules for the preparation o
pbn and decimal dilutions.

3 Ter

ndolyl

Escherichia
t technique
dase.

e that are

rovisions of
publications
pstigate the
or undated
FC maintain

ension and
the initial

, Microbielogy of food and animal feeding stuffs — General rules for microbiological examinatigns.

s and definitions

For the p

3.1

urposes of this part of ISO 16649, the following terms and definitions apply.

B-glucuronidase-positive Escherichia coli
bacteria which at 44 °C form typical blue colony on tryptone-bile-glucuronide medium (TBX) under the conditions

specified

3.2

in this part of ISO 16649

enumeration of B-glucuronidase-positive Escherichia coli
determination of the number of colony-forming units (CFU) of B-glucuronidase-positive Escherichia coli, per millilitre
or per gram of sample, when test and calculations are carried out in accordance with this part of ISO 16649

© ISO 2001 - All rights reserved
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4  Princ

iple

4.1 Duplicate plates of tryptone-bile-glucuronic medium (TBX) are inoculated with the specified quantity of the
test sample or the initial suspension.

Under the same conditions, using decimal dilutions of the test sample or of the initial suspension, two plates per

dilution are

inoculated.

The dishes are incubated for 18 h to 24 h at 44 °C £ 1 °C then examined to detect the presence of colonies which,
from their characteristics, are considered to be B-glucuronidase-positive Escherichia coli.

42 The
millilitre of g

5 Dilue
For current
5.1 Dilue
See ISO 68§

5.2 Cultd

humber of colony-forming units (CFU) of p-glucuronidase-positive Escherichia coli per gra
ample is calculated (see clause 10).

nt and culture media

laboratory practice, see 1SO 7218.

nt

87-1 or the specific International Standard dealing with the proddet to be examined.

re medium: Tryptone-bile-glucuronic medium (TBX)

5.2.1 Composition

Enzymptic digest of casein 20,0 ¢

Bile salts No. 3 159

5-Bromo-4-chloro-3-indolyl B-D-glucuronic acid (BEIG) 144 umol @

Dimethyl sulfoxide (DMSO) b 3mi

Agar 9gtol1l8¢g°

Water 1000 ml
e.g| 0,075 g of cyclohexylammaonium salt.

b Dinf ethyl sulfoxide is harmful .by inhalation and contact. The use of a fume
cugboard when handling~is advised. Because of this toxicity, a diluent
recommended by the manufacturer may be used.

C  Depending on the gél strength of the agar.

5.2.2 Prg

Dissolve th

paration

e BCIG in the dimethyl sulfoxide or in the diluent recommended by the manufacturer. Dis

m or per

solve all

components

metha watar and haat +0 haillina
e veteraaHeatto-B06mHg-

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

Sterilize the medium in the autoclave set at 121 °C for 15 min. Immediately cool the medium in the water bath (6.3)
at 44 °C to 47 °C.
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6 Apparatus and glassware

Usual microbiological equipment (see ISO 7218) and, in particular, the following.

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

6.2 Incubators, capable of operating at 44 °C + 1 °C.

6.3 W

ater-bath, capable of being maintained at 44°C to 47 °C.

6.4 Testtubes flasks or haottles of suitable r‘alnnr‘ify

-2:2001(E)

6.5 Pi

pettes or micropipettes, total delivery (blow out), having wide openings and having a-remi

of 1 ml aphd 10 ml, graduated respectively in 0,1 ml and 0,5 ml divisions.

6.6 Petri dishes, of approximately 90 mm diameter.

6.7 pH-meter, capable of measuring to an accuracy of + 0,1 pH unit.

Its minimjum measuring threshold shall be 0,01 pH unit. The pH-meter shall.be) equipped with eithe

automati

C temperature equalization.

7 Sampling

It is important that the laboratory receive a sample which is truly representative and has not been (¢

changed

Sampling

during transport or storage.

it is recomnmended 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

concerndd. If there is no specific International Standard available, it is recommended that the partieg

come to

hn agreement on this subject.

9 Prolcedure

9.1 Tepst portiony'initial suspension and dilutions

See ISO

688¥-1 and any specific International Standard appropriate to the product.

hal capacity

manual or

jlamaged or

is not part of the method specified in this part@f 1ISO 16649. If there is no specific Internationgl Standard,

he product
concerned

9.2 Inoculation and incubation

9.2.1 Using a sterile pipette or a micropipette (6.5), transfer to a sterile Petri dish (6.6) 1 ml of the test sample (if

liquid), o

r 1 ml of the initial dilution (10‘1) in the case of other products.

Inoculate two plates per dilution.

Repeat the procedure with the further decimal dilutions, if necessary, using a new sterile pipette for each dilution.

© 1S0O 200
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9.2.2

in the water bath (6.3).

Pour into each Petri dish approximately 15 ml of the TBX medium (5.2), previously cooled at 44°C to 47°C

Carefully mix the inoculum with the medium and allow the mixture to solidify, with the Petri dishes standing on a
cool horizontal surface.

The time which elapses between the distribution of the inoculum in a dish and pouring of the medium shall not
exceed 15 min.

9.2.3

set at 44 °C for 18 h to 24 h. The total incubation time shall not be longer than 24 h.

Invert the inoculated dishes (9.2.2) so that the bottom is uppermost and place them in an incubator (6.2)

WARNING
and then r
exceed 45

— If the presence of stressed cells is suspected, incubate for an initial period of(4h
hise the incubation temperature to 44 °C for 18 h to 24 h. The incubation temperature
PC.

9.3 Counting the colony-forming units

After the sp
each dish ¢

If they form|
the differen

10 Expreg

10.1 Geng

The calculg
accordance
numbers b
between th
interpreted

10.2 Calc

For a resul

ecified period of incubation (9.2.3) count the typical CFU of -glucuronidase-positive Escheric
bntaining less than 150 typical CFU and less than 300 total (typical and-non-typical) CFU.

part of the retained dishes, the dishes containing 0 typical CFU, should be taken into consid
calculation methods defined in clause 10.

ssion of results
pral
tion in 10.2 takes into account those cases most frequently encountered when conducting

with good laboratory practice. Some special, fairly improbable, cases can arise (e.g. very diffe)
tween the two dishes from the same dilution, or very different proportions from that of the dilut
b dishes from two successive dildations). It is then necessary that the counting results be e
and possibly rejected by a competent microbiologist.

ilation

t to be valid, in genefal it is considered that it is necessary to count the CFU on at least

containing s a minimum 15 blde CFU.

Calculate N
or per gram

the number 6f CFU of 3-glucuronidase-positive Escherichia coli present in the test sample pe
, as the weighted mean from two successive dilutions using the following equation:

Da

at 37 °C,
shall not

hia coli in

Bration in

tests in
rent CFU
on factor
xamined,

one dish

r millilitre

1)

Net01n)d
L 7 7

is the sum of the CFU counted on all the dishes retained from two successive dilutions, at least one of

which contains a minimum 15 blue CFU;

is the number of dishes retained at the first dilution;

is the volume of inoculum, in millilitres, applied to each dish;

© ISO 2001 - All rights reserved
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n, is the number of dishes retained at the second dilution;

d is the dilution factor corresponding to the first dilution retained [d = 1 in the case (liquid products)
where the directly inoculated test sample is retained].

Round off the results to two significant figures (see ISO 7218).

Take as the result the number of 3-glucuronidase-positive Escherichia coli per millilitre (liquid products) or per gram
(other products) expressed as a whole number to two significant figures (if below 100) or as a number between 1,0
and 9,9 multiplied by the appropriate power of 10.

10.3 Egtimation of low numbers

10.3.1 I the two dishes [at the level of the test sample (liquid products) or of the initial suspension (other products)
or of thelfirst inoculated or retained dilution] contain less than 15 blue CFU, calculate Ng,.the’numbey of CFU of
B-glucurgnidase-positive Escherichia coli present in the test sample, as the arithmeticalymean from fwo parallel
plates using the following equation:

X
NE_V-n-d 2)

ZC is the sum of the blue CFU counted on the two dishes;

\ is the volume of the inoculum, in millilitres, applied-to each dish;
n is the number of dishes retained (n = 2 in thiscase);
d is the dilution factor to the initial suspension or the first inoculated or retained dilution [d = 1} in the case

(liquid products) where the directlyinoculated test sample is retained)].

Round off the results to two significant figures) (see ISO 7218).
Express the result as follows:

— estimated number of B-glueuronidase-positive Escherichia coli per millilitre (liquid products) or per gram (other
products): Ng =Y.

10.3.2 If the two dishes\at the level of the test sample (liquid products) or the initial suspension (other products) of
the first ipoculated orrétained dilution do not contain any blue CFU, express the result as follows:

— less|than _17d*of B-glucuronidase-positive Escherichia coli per millilitre (liquid products) or per gram (other
products),

where d 1S The dilution 1actor of the mitial suspension or the TIrst noculaied or retaned diution [d= I in the case
(liquid products) where the directly inoculated test sample is retained)].

10.3.3 If for the two dishes from the first dilution d; the total number of blue and non-typical CFU is higher
than 300 with visible blue CFU, and if for the two dishes from the subsequent dilution d, containing less than
300 colonies, no blue CFU can be counted, express the result as follows:

— less than 1/d, and more than 1/d; B-glucuronidase positive Escherichia coli per millilitre (liquid products) or per
gram (other products),

where d; and d, are the dilution factors corresponding to dilutions d; and d,.

© ISO 2001 - All rights reserved 5
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10.3.4

If for the two dishes from the first dilution d; the total number of typical CFU and non-typical CFU is higher

than 300 without visible blue CFU, and if for the two dishes from the subsequent dilution d, containing less than
300 colonies, no blue CFU can be counted, express the result as follows:

products),

where dy is

the dilution factor corresponding to dilution do.

10.4 Method of calculation: Special cases

less than 1/d, CFU of B-glucuronidase-positive Escherichia coli per millilitre (liquid products) or per gram (other

10.4.1 Int

he case where the number of blue CFU is higher than 150 for the two dishes from the first d

with a numbper of blue CFU below 15 for the two dishes from the subsequent dilution d:

if the n
of the
case (1

if the n
confide
dilution

10.4.2
number hig

more f{
produc

where dis t
10.4.3

150 typical
the arithme

N’ =—
V

where
Y

\Y

Lmber of blue CFU on each of the two dishes from dilution d; is within the range , 167 to 150 (u
0.2);

umber of blue CFU on each of the two dishes from dilution d; is higher than 167 (upper lin
nce interval of a weighted mean equal to 150 CFU), only take into<account the result of the
d> and carry out a low number count (10.3).

In the case where counting the blue CFU on each of the dishesfrom all the inoculated dilution

her than 150, express the result as follows:

han 150/d B-glucuronidase-positive Escherichia coli-per millilitre (liquid products) or per grg
S),

ne dilution factor of the last inoculated dilution

In the case where only the two dishes from the lowest dilution (highest concentration) contain

CFU, calculate the number N' of B-glueuronidase-positive Escherichia coli present in the test s
ical mean of the colonies counted‘on the two dishes, using the following equation:

D

-n-d

is the sum o6fthe blue CFU counted on the two dishes, of which at least one contains at the
15 typical CFU;

isthe volume of the inoculum, in millilitres, applied to each dish;

lution dy,

pper part

confidence interval of a weighted mean equal to 150), use the calculation(method for the general

hit of the
counts of

5 gives a

m (other

ess than
ample as

®)

minimum

n

d

IS the number of dishes retained (n = 2 In this case);

is the dilution factor corresponding to the dilution retained.

Round off the results to two significant figures (see ISO 7218).

10.5 Confidence limits

See ISO 72

18.
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11 Testreport

The testr

eport shall specify:

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

— the sampling method used, if known;

— the test method used, with reference to this part of ISO 16649;

ekt £l 10040 Kk

il el

II ratiac-—dataile ot o fiad otk Aardad nhanaltacathar
a OJCIULIIIH utiano Tiut oprTuilricu o part Uritovu LUURJ, U TCydrutu do Upuutiar, tUycuriel

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

— the result(s) obtained, indicating clearly the method of expression used; and

— if the

repeatability has been checked, the final result obtained.

\AALLE I ]

etails of any
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