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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
andrron-governmentat—in—tiaison—witt O—atso—take—part TE v O—cottaborates—ctosgly with the
Intefnational Electrotechnical

Commission (IEC) on all matters of electrotechnical standardizatjon.
Intefnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Thel main task of technical committees is to prepare International Standards. Draft-laternational Standards
adopted by the technical committees are circulated to the member bodies forivoting. Publication as an
Intefnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

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

ISO|11866-2|IDF 170-2 was prepared by Technical Committee<ISO/TC 34, Food products, Supbcommittee
SC b, Milk and milk products, and the International Dairy Federation (IDF). It is being published jojntly by ISO
and|IDF.

Thig edition of 1SO 11866-2|IDF 170-2 cancels and .replaces ISO 11866-3:1997, of which it cpnstitutes a
minpr revision.

ISO[11866-1:1997 has been cancelled and replaced by I1SO 7251:2005, Microbiology of food |and animal
feeding stuffs — Horizontal method for the detection and enumeration of presumptive Escherichia coli — Most
probable number technique.

ISO|{ 11866 | IDF 170 consists of the ‘fellowing parts, under the general tite Milk and milk products —
Endmeration of presumptive Eschérichia coli:

— | Part 1: Most probable number technique using 4-methylumbelliferyl-3-D-glucuronide (MUG)

— | Part 2: Colony-counttechnique at 44 °C using membranes
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Foreword

IDF (the International Dairy Federation) is a worldwide federation of the dairy sector with a National
Committee in every member country. Every National Committee has the right to be represented on the IDF
Standing Committees carrying out the technical work. IDF collaborates with ISO in the development of

standard methods of analysis and sampling for milk and milk products.
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Milk and milk products — Enumeration of presumptive
Escherichia coli —

Part 2:
Colony-count technique at 44 °C using membranes

1 |Scope

Thig part of ISO 11866 |IDF 170 specifies a method for the enumeration of presumptive Escherfchia coli by
means of a colony-count technique at 44 °C.

Thelmethod is applicable to

— | milk, liquid milk products,

— | dried milk, dried sweet whey, dried buttermilk, lactose,
— |acid casein, lactic casein and rennet casein,

— |caseinate and dried acid whey,

— |cheese and processed cheese,

— |butter,

— |frozen milk products (including'edible ices), and

— |custard, desserts and cream.

Thel method specified it this part of 1SO 11866|IDF 170 is the preferred method for samplgs in which
;:Srsr);)ea;:rte;t(;Yely large-ndmbers of presumptive Escherichia coli (more than 100 per gram or 10 per millilitre) are

CAUTION —<Some pathogenic strains of Escherichia coli do not grow at 44 °C.

2 |Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 7218, Microbiology of food and animal feeding stuffs — General requirements and guidance for
microbiological examinations

ISO 8261|IDF 122, Milk and milk products — General guidance for the preparation of test samples, initial
suspensions and decimal dilutions for microbiological examination
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3 Terms and definitions

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

3.1

presumptive Escherichia coli
bacteria which at 44 °C form indole-positive (pink) colonies on cellulose acetate membranes overlaid on
tryptone-bile agar, under the conditions specified in this part of ISO 11866 | IDF 170
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quantity of the test sample or initial suspension is inoculated onto cellulose acetate”membra
mineral-modified glutamate agar, then they are incubated at 37 °C for 4 h.

[his procedure enables the presumptive Escherichia coli damaged by storage under frozen, dried or
r damaged by heat or chemical processes, to be resuscitated. It also pérmits the diffusion of
s of any fermentable carbohydrate present in the test sample which would ‘etherwise interfere with in
iring the subsequent isolation stage.

ranes from the resuscitation stage on the mineral-modified glutamate agar are transferre
b agar. They are incubated at 44 °C for 18 h to 24 h.
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laboratory practice, see ISO 7218 and ISO 8261.
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If the prepared culture media and reagents are not used immediately, they shall, unless otherwise stated, be
stored in the dark at a temperature between 0 °C and +5 °C for no longer than 1 month, under conditions
which do not produce any change in their composition.

5.2 Dilution fluid

See ISO 82

61|IDF 122.
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5.3 Culture media and reagent

5.3.1 Resuscitation medium: Mineral-modified glutamate agar

5.3.1.1 Composition

ISO 11866-2:2005(E)
IDF 170-2:2005(E)

Sodium glutamate 6,359
Lactose 10,09
Sodium formate 0,25¢g
L(—)Cystine 0,02g
L(—)Aspartic acid 0,02g
L(+)Arginine 0,024 g
Thiamine 0,001 g
Nicpotinic acid 0,001 g
Pantothenic acid 0,001g
Mapnesium sulfate heptahydrate (MgSO,-7H,0) 0,100 g
Ammonium iron(lll) citrate @ 0,010g
Calcium chloride dihydrate (CaCl,-2H,0) 0,010 g
Dipotassium hydrogen phosphate (K,HPO,) 0,90¢g
Ammonium chloride 259
Agar 12gto18gb
Water 1000 ml

@ llron content of at least 15 % (mass fraction).

b Depending on the gel strength of the agatr.

5.3/1.2 Preparation

Disgolve the ammonium chleride in the water. Add the other components and heat to boiling.

Adjdst the pH, if necessary, so that after sterilization it is 6,7 at 25 °C.

Trapsfer 100 mivoelumes of the medium to suitable containers.

Steffilize in‘the autoclave (6.1) set at 115 °C for 10 min.

5.3.1.3” Preparation of agar plates

Pour into sterile Petri dishes (6.12), 12 ml to 15 ml of the medium cooled to approximately 45 °C, and allow it
to solidify. The plates may be stored at 0 °C to +5 °C for up to 4 days.

Immediately before use, dry the plates, preferably with the lids removed and the agar surfaces facing
downwards, in the drying cabinet or the oven (6.3) set at 50 °C for 30 min or until the droplets have

disappeared from the surface of the medium.

The agar should be dry enough not to allow excess moisture to appear within 15 min of spreading the

inoculum (1 ml).

© ISO and IDF 2005 — All rights reserved
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5.3.2 Selective medium: Tryptone-bile agar

5.3.21 Composition

Tryptone 20,0g
Bile salts (refined) 1,59
Agar 12gto18ga
Water 1 000 mi
a Depen ngon tre yc: Dtlcllutil of-the agar:

5.3.2.2 Rreparation

Dissolve th¢ components in the water and heat to boiling.

Adjust the g
Transfer ali

Sterilize theg

5.3.23 H

Pour into sterile Petri dishes (6.12), 12 ml to 15 ml of the mediun’cooled to approximately 45 °C, and allq

to solidify. 1

Immediatel
downwards

the mediunt.

5.3.3

5331 (

Indole detection reagent (Vracko and_Sherris reagent)

H, if necessary, so that after sterilization it is 7,2 at 25 °C.
uots of up to 500 ml of the medium to suitable containers.

medium in the autoclave (6.1) set at 121 °C for 15 min.

reparation of agar plates
he plates may be stored at 0 °C to +5 °C for up to 4.days.

before use, dry the plates, preferably with-the lids removed and the agar surfaces fa
in the oven (6.3) set at 50 °C for 30 min or-until the droplets have disappeared from the surfaqg

fomposition

4-Dimethyl
Hydrochlon

Bminobenzaldehyde
¢ acid, ¢(HCI) =_1mol/l

509
100 ml

5.3.3.2 K

reparation

Dissolve th
be stored i

44dimethylaminobenzaldehyde in the hydrochloric acid by heating, if necessary. The reagent

w it

cing
e of

may

the dark at 0 °C to +5 °C for a maximum period of 3 months.

6 Apparatus and glassware

For general requirements, see 1SO 7218 and 1SO 8261|IDF 122. Glassware shall be resistant to repeated
sterilization.

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

6.1

For details,

Autoclave, capable of operating at 115°C + 1 °C and at 121 °C + 1 °C.

see ISO 7218.
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6.2

6.3

6.4

6.5

6.6

ISO 11866-2:2005(E)
IDF 170-2:2005(E)
Incubators, capable of operating at 37 °C + 1 °C and at 44 °C £ 0,5 °C.
Drying cabinet or oven, ventilated by convection, capable of operating at 50 °C + 1 °C.
Refrigerator (for storage of prepared media and reagent), capable of operating at 0 °C to 5 °C.
Cellulose acetate membranes, 0,45 uym to 1,2 ym pore size and of 85 mm diameter.

Long-wave ultraviolet (UV) lamp, of wavelength between 360 nm and 366 nm, fitted with a suitable

filter to remove UV radiation below 310 nm.

6.7
6.8

6.9
and

6.1(
6.11
6.12
6.13

3,5
smg

7

Blunt-ended forceps, sterile, of approximately 12 cm length.
pH-meter, accurate to within + 0,1 pH units at 25 °C.

Pipettes, calibrated for bacteriological use, with 1 ml nominal capacity, graduated in divisiopns of 0,1 ml
with an outflow opening of 2 mm to 3 mm diameter.

Measuring cylinders, for preparation of the media and reagent.
Bottles or flasks, for sterilization and storage of culture media.
Petri dishes, made of glass or plastic, of approximately 90 mf or approximately 100 mm digmeter.
Spreaders, made of glass or plastic, for example hockey, sticks made from a glass rod of agproximately

mm diameter and 20 cm length, bent at right angles about)3 cm from one end and with the cut|ends made
oth by heating.

Sampling

A representative sample should have been ‘sent to the laboratory. It should not have been damaged or

cha

nged during transport or storage.

Sanpling is not part of the methad ‘specified in this part of 1ISO 11866|IDF 170. A recommended sampling

met]

hod is given in ISO 707 | IDF-50:

8 |[Preparation of.test sample

Prepare the test sample according to the method given in ISO 8261 IDF 122.

9 [Procedure

NOTE If it is required to check whether the repeatability requirement is met (see Clause 11) carry olit two single
determinations in accordance with 9.1 to 9.5.

9.1 Test portion, initial suspension and further dilutions

Prepare the test portion, initial suspension (primary dilution) and further dilutions according to the method
given in ISO 8261 IDF 122.

© ISO and IDF 2005 — All rights reserved 5
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9.2 Resuscitation

9.21

Using sterile forceps (6.7), aseptically place a cellulose acetate membrane (6.5) onto the dried

surface of each of two plates of the glutamate agar (5.3.1.3), taking care to avoid trapping air bubbles beneath
the membranes. Gently flatten the membranes with a sterile spreader (6.13).

Using a sterile pipette (6.9), add 1 ml of the test sample or the initial suspension to the centre of each
membrane. Using a sterile spreader (6.13), spread the inoculum evenly over the whole membrane surface,

avoiding an

9.2.2

y spillage from the membrane.

suspension
9.2.3 Les

the inocula
membrane/|

9.3 Tran

9.3.1  Usi
agar plates

WARNING

use a spreader.

9.3.2 Inc
uppermost.
9.4 Dete
941 Laj
9.4.2 Pip
9.4.3 Usi
the indole r

reagent. Affer 5 min, remove excess(reagent with a pipette.

944 Ind
place the m

9.5 Enumeration

Count the
150 pink co

sfer to selective medium and incubation

onto other membranes, as specified in 9.2.1.
ve the inoculated plates in a horizontal position at room temperature for approximately #5.min

have soaked into the agar. Incubate the plates for 4 h in the incubator (6.2) set at 37 °C with
agar surface uppermost.

g sterile forceps (6.7), transfer membranes from the glutamate agar_(5-371.3) to the tryptone
(5.3.2.3).

— The moist membrane will adhere to the agar surface. Avoid trapping air bubbles. Do

ibate the plates for 18 h to 24 h in the incubator (6.2) set at 44 °C with the membrane/agar suri
Do not stack dishes more than three high.

ction of indole production by colonies.on'membranes

el the lid of each dish (9.3.2) for identification.

btte 2 ml of the indole reagent (5.3,3).into the upturned lid placed horizontally.

hg sterile forceps (6.7), lift thetméembrane from the corresponding agar surface and lower it

bagent. If necessary, tilt the'lid so that the whole of the membrane surface is wetted by the in

ble-positive colonies-develop a pink colour within a few minutes. If a permanent record is requ
embrane under theyultraviolet lamp (6.6) for 30 min.

indole-positive (pink) colonies on the membranes, which preferably contain between 10
onies.

Using another sterile pipette (6.9), inoculate similar volumes of the further diluted test sample or initial

until
the

bile

not

face

bnto
Hole

red,

and

For details of the colony-count technique, see ISO 4833.
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Calculation and expression of results

10.1 Calculation

Calculate N, the number of CFU of presumptive Escherichia coli per gram or per millilitre of product using the

follo

wing equation:

__Qa

(1/11 +0,1n2)d

whsg

NOT

been put into the dish.

NOT

10.
10.2
prec
Pro

Tak

gratn (other products) expressed as a.number between 1,0 and 9,9 multiplied by the appropriate p

10.2.

prog

10.4
hav

re
Za is the sum of the colonies counted on all the dishes retained after two successivediluti
74 is the number of dishes retained at the first dilution;

My is the number of dishes retained at the second dilution;

d is the dilution factor corresponding to the first dilution retained.

E1 A dilution factor of 102 means that 102 g or 102 ml of the Undiluted test sample (in the dilut

E 2  The lower dilution is the dilution with the higher content.ofitest sample.

P Expression of results
.1 Round off the results calculated to two_significant figures. For this, if the last figure is b
eding figure is not modified; if the last figure is 5 or more, the preceding figure is increased
ceed stepwise until two significant figures are obtained.

e as the result the number of CRU,of presumptive Escherichia coli per millilitre (liquid prod

ucts) contain less than.10-Colonies, report the result as follows:
less than 10 CFU-of presumptive Escherichia coli per millilitre (liquid products);

less than 10¢x-17d CFU of presumptive Escherichia coli per gram (other products), where d is
factor of the’initial suspension.

.3 Ifithere are only dishes containing more than 300 colonies, calculate an estimated count
ng a‘count nearest to 150 colonies and multiply this number by the reciprocal of the value co

pons;

ed state) has

elow 5, the
Dy one unit.

icts) or per
pwer of 10.

2 If the two dishes corresponding to the test sample (liquid products) or the initial suspension (other

the dilution

from dishes
'responding

to th

=) highncf dilution

Report the result as the “estimated number of colony-forming units of presumptive Escherichia coli per gram

orp

er millilitre”.
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