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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
andrren-governmentat—in—tatsonr—with—156,—also—take—part-in—the—work—156—cottaborates—ctosely with the
Intefnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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|11866-1/IDF 170-1 was prepared by Technical Committee<ISO/TC 34, Food products, Supbcommittee
SCPp, Milk and milk products, in collaboration with the Interaational Dairy Federation (IDF).[It is being
published jointly by ISO and IDF.

Thig edition of 1SO 11866-1|IDF 170-1 cancels and .replaces ISO 11866-2:1997, 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 goli — Most
probable number technique.

ISO| 11866 | IDF 170 consists of the “féllowing parts, under the general titte Milk and milk |products —
Endmeration of presumptive Eschérichia coli:

— | Part 1: Most probable numper 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.

Draft Intern
National Cg

the IDF Nafjonal Committees casting a vote.

Attention is
rights. IDF 5

ISO 11866-
ISO/TC 34,
and 1SO.

All work wa
under the a

This editior]
former part

Egis of its chairman, Mrs R. Lodi (IT).

1 has been replaced by ISO 7251:2005.

ational Standards adopted by the Action Teams and Standing Committees are circulatedto] the
mmittees for voting. Publication as an International Standard requires approval by at least}50 Y% of

drawn to the possibility that some of the elements of this document may be the subject of pgdtent
hall not be held responsible for identifying any or all such patent rights.
1|IDF 170-1 was prepared by the International Dairy Federation (IDF) and Technical Comml|ttee
Food products, Subcommittee SC 5, Milk and milk products. It is being published jointly by|IDF

s carried out by the Joint ISO/IDF/AOAC Group of Experts_an‘yPathogenic contaminants (E102),

of 1ISO 11866-1|IDF 170-1 cancels and replaces the, former part 2 of IDF 170A:1999, while| the

© ISO and IDF 2005 — All rights reserved


https://standardsiso.com/api/?name=f4be825794c7bdd9786e6d80c01510b9

ISO 11866-1:2005(E)
INTERNATIONAL STANDARD IDF 170.1:2005(E)
Milk and milk products — Enumeration of presumptive

Escherichia coli —

Part 1:
Most probable number technique using 4-methylumbelliferyi-
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D-glucuronide (MUG)

Scope

part of ISO 11866 | IDF 170 specifies a combined method for the enunieration of presumptive
and of presumptive coliforms by means of a culture technique involving a liquid medium with
ulation of the number of presumptive Escherichia coli and/or coliforms per gram or per mil
t probable number (MPN) technique after incubation at 30 °C.

a more rapid method than that described in ISO 7251 :as the incubation time is reduced (
pral enrichment steps).

method 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 milkiproducts (including edible ices), and

custard, desserts and cream.

The)

[Escherichia
MUG, and
ilitre by the

pomission of

fméthod specified in this part of ISO 11866 IDF 170 is preferred for samples in which compa

ratively low

numbers of presumptive Escherichia coli and/or other presumptive coliforms (less than 100 per gram or 10 per

milli

litre) are suspected.

CAUTION — The applicability of this part of ISO 11866/ IDF 170 is limited by the susceptibility of the
method to a large degree of variability. The method should, therefore, be applied and the results
interpreted in the light of the information given in Clause 12.

NOTE

© ISO and IDF 2005 — All rights reserved
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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

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

31
presumptiye Escherichia coli
bacteria which at 30 °C cleave 4-methylumbelliferyl-p-D-glucuronide (MUG),»Hwith the productior] of
fluorescence, and which produce indole from tryptophan, under the conditions specified in this paft of
ISO 11866 [|IDF 170

3.2

coliforms
bacteria which at 30 °C cause fermentation of lactose with the“production of gas under the conditjons
specified in|this part of ISO 11866 IDF 170

4 Princjple

4.1 Threg¢ tubes of double-strength liquid selective enrichment medium are inoculated with a specified
quantity of fest sample if the initial product is Jiquid, or with a specified quantity of the initial suspension in| the
case of othér products.

4.2 Thre¢ tubes of single-strength (liquid selective enrichment medium are inoculated with a specffied
quantity of fest sample if the initial product is liquid, or with a specified quantity of the initial suspension in| the
case of othér products.

Then, undef the same conditions, the single-strength medium is inoculated with specified quantities of decjmal
dilutions of the test sample or of the initial suspension.

4.3 The tubes of double- and single-strength medium are incubated at 30 °C for 24 h to 48 h.

4.4 Thosp tubes showing fluorescence and formation of indole are identified as being positive| for
presumptivg EScherichia coli.

4.5 Those tubes showing gas formation are identified as being positive for presumptive coliforms.

4.6 The MPN index is determined from the numbers of positive tubes (4.4) of selected dilutions by means of
an MPN table (Annex A) and the most probable number (MPN) of presumptive Escherichia coli per gram or
per millilitre of the original sample is calculated.

4.7 The MPN index is determined from the numbers of positive tubes (4.5) of selected dilutions by means of

an MPN table (Annex A) and the most probable number (MPN) of coliforms per gram or per millilitre of the
original sample is calculated.
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5 Dilution fluid, culture media and reagents

5.1

General

For current laboratory practice, see ISO 7218 and ISO 8261 | IDF 122.

ISO 11866-
IDF 170-

1:2005(E)
1:2005(E)

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

See

5.3

5.3.

5.3.

priution Tiuid

ISO 8261 IDF 122.

Culture media

1.1 Composition

1 Modified lauryl sulfate tryptose broth (selective enrichment medium)

a) b)
Double-strength medium | Single-strength medium

Tryptose 40,0 g 20,0g
Lagtose 10,09 50¢g
Dipotassium hydrogen phosphate (K,HPO,) 55¢ 2,759
Potassium dihydrogen phosphate (KH,PO,) 559 2,759
Sodlium chloride 10,0 g 5049
SoIium lauryl sulfate [CH5(CH,),10S0O3Na] 0.2g 01g
4-Methylumbelliferyl-5-D-glucuronide (MUG) 0,29 0149
Tryptophan 2049 1,09
Water 1000 ml 1 000 ml
5.3.1.2 Preparation

Disgolve the €omponents or the dehydrated complete medium in the water, by heating if necessary.

Adjdst the(pH, if necessary, so that after sterilization it is 6,8 at 25 °C.

Tra

1ster the media In quantities of TU ml 1o tubes of dimensions 1o mm x ToU mm (b.Z) contain

ng inverted

Durham tubes (6.3) in the case of single-strength medium, and to test tubes of dimensions 20 mm x 200 mm
(6.2) containing inverted Durham tubes (6.3) in the case of the double-strength medium.

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

The inverted Durham tubes shall not contain air bubbles after sterilization.

© ISO and IDF 2005 — All rights reserved
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5.4 Indole reagent (Kovacs reagent)

5.4.1 Composition

4-Dimethylaminobenzaldehyde
2-Methylbutan-1-ol or pentan-1-ol
Hydrochloric acid (ppq = 1,18 g/ml to 1,19 g/ml

509
75,0 ml
25,0 ml

5.4.2 Pre

Dissolve th
means of th

Cool and aqg

Protect from light and store at approximately 4 °C. The colour of the reagent shall be light yellow to light br

5.5 Sodium hydroxide solution, ¢(NaOH) ~ 0,5 mol/l.

pbaration

b 4-dimethylaminobenzaldehyde in the alcohol by heating gently to between 50 °C and\55 °(
e water bath (6.5).

d the hydrochloric acid.

5.5.1 Composition

Sodium hygdroxide 29
Water 100 mi
5.5.2 Preparation

Dissolve th¢ sodium hydroxide in the water.

6 Appa

For genera
sterilization

Usual micrg
6.1 Auto

For details,

ratus and glassware

requirements, see ISQ 7218 and 1SO 8261|IDF 122. Glassware shall be resistant to repe

biological laboratory apparatus and, in particular, the following.
clave, capable of operating at 121 °C + 1 °C.

see, |80 7218.

6.2

of suitable capacity.

N

L by

pwn.

hted

Test

Test tubes should be checked for absence of autofluorescence before being used.

6.3 Durham tubes, of a size suitable for use in the test tubes (6.2).

6.4 Incubator, capable of maintaining a temperature of 30 °C + 1 °C at all points within it.
6.5 Water bath, capable of operating at between 50 °C and 55 °C.

4

beftles
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6.6 Long-wave ultraviolet (UV) lamp, of wavelength between 360 nm and 366 nm, preferably in a UV
cabinet or in a dark room, or covered by a box or a carton which provides dark conditions.

NOTE Short-wave UV (germicidal) lamps are unsatisfactory.

6.7 pH-meter, accurate to within + 0,1 pH units at 25 °C.

6.8 Total-delivery pipettes, with nominal capacities of 1 ml and 10 ml.

6.9 Vortex mixer

7 |Sampling

A re¢presentative sample should have been sent to the laboratory. It should not have, been g

cha

hged during transport or storage.

Sampling is not part of the method specified in this part of 1SO 11866 |IDF 170.“A recommendgq

met

Pre

9

9.1

Pre
met]

Pre

9.2

9.2.
tran

hod is given in ISO 707 | IDF 50.

Preparation of test sample

pare the test sample according to the method given in 1ISO 8261|IDF 122.

Procedure

Test portion, initial suspension and further dilutions

bare the test portion, initial suspension.(primary dilution) and further decimal dilutions acco
hod given in ISO 8261|IDF 122.

bare a sufficient number of dilutions to ensure that all tubes for the final dilution will yield a negzs

Inoculation of selective enrichment medium

I Take three tubeS’ of double-strength enrichment medium [5.3.1.1 a)]. Using a sterile p

dilu

9.2.
(6.

sfer to each of these tubes 10 ml of the test sample if liquid, or 10 ml of the initial suspensi
ion) in the case'of other products.

Then\take three tubes of single-strength enrichment medium [5.3.1.1 b)]. Using a fresh st
, transfer to each of these tubes 1 ml of the test sample if liquid, or 1 ml of the initial suspens

dilufionhin'the case of other products.

amaged or

d sampling

[ding to the

tive result.

pette (6.8),
on (primary

erile pipette
on (primary

9.2.3

dilution.

For each of the further dilutions, proceed as specified in 9.2.2. Use a fresh sterile pipette for each

9.2.4 Carefully mix the inoculum with the medium by means of a mixer (6.9). Avoid the introduction of air

into

9.3

the Durham tubes (6.3).

Incubation

Incubate all inoculated tubes (from 9.2.1 to 9.2.3) in the incubator (6.4) set at 30 °C for 24 h £ 2 h. If, at this
stage, neither gas formation nor opacity preventing the observation of gas formation is observed, incubate for
upto48 h+2h.
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9.4 Confirmatory test for presumptive Escherichia coli

Perform the confirmatory test for presumptive Escherichia coli on all tubes incubated as in 9.3.

Add to each of the tubes 0,5 ml of the sodium hydroxide solution (5.5). Examine the tubes for fluorescence
under a UV lamp (6.6). Add 0,5 ml of the indole reagent (5.4) to the tubes showing fluorescence. Mix well and
examine after 1 min.

A red colour in the alcoholic phase indicates the presence of indole (positive tubes).

9.5 Inter,

9.51 Tes

Identify tho
indole as p¢

For each di

9.5.2 Tes

Identify tho
the preseng

For each di

10 Selec
NOTE 1

10.1 For ¢
obtain the N
10.2 In thq

10.3 In th

combinations with different degrees’/of probability. This can be expressed in categories as shown in Table

(Annex A).

10.4 Seleg
than one cdg

If no combi
category 2

p,[gtafinn

l for presumptive Escherichia coli

be tubes originally inoculated as in 9.2.1 to 9.2.3 which in 9.4 show fluorescence and formatig
sitive for the presence of presumptive Escherichia coli.

ution, count the number of positive tubes.

t for coliforms

e of presumptive coliforms.

ution, count the number of positive tubes.

tion of dilutions
'he initial suspension (primary dilution) and the test sample are considered as dilutions.

ach sample examined, select three. consecutive dilutions in accordance with 10.2, 10.3 or 10
IPN index.

case where only three dilutions*'were made, use those three dilutions to obtain the MPN index

a)
-

case where more than’ three dilutions were made, the selection of three of these g
Explanations of these-Categories are given in Table A.2 (Annex A).

t the combinatien of three consecutive dilutions with category 1 to obtain the MPN index; if n
mbination-with category 1 is obtained, use the one with the highest number of positive tubes.

nationwith category 1 is available, use the one with category 2; if more than one combination
s obtained, use the one with the highest number of positive tubes (see Table 1 for examples).

5e tubes inoculated as in 9.2.1 to 9.2.3 which in 9.3 show production of gas as being positive for

4 to

fives

A1

nore

with

If no combination with category 2 is available, use the one with category 3; if more than one combination with

category 3 i

s obtained, use the one with the highest number of positive tubes (see Table 1 for examples).
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Table 1 — Examples of the selection of positive results for calculating MPN values

Number of positive tubes obtained from three incubated tubes MPN b
for the following amounts of sample inoculated per tube @
Example | |:ouidproduct 10ml Aml 10~'ml  102ml 103 ml Liquid Other
products products
Other products 19 10-'g 102g 103g 10%g mi-1 g
1 3 3 2 1 0 1,1 x 107 1,1 x 102
2 3 3 3 0 2,4 x 101 2,4 x 102
3 2 2 4 1 ! 74 7,4 x 101
4 3 3 0 0 0 2,4 2,4 x 107
5 2 2 0 1 0 2,1 x 107 2,1
2@ | Bold: combination selected.
b |calculated using the MPN index for three tubes (Table A.1).

11

11.

| Determination of MPN index (see ISO 7218)

Determination, calculation and expression of results

11.1.1 Determine the MPN index of presumptive Escherichia-coli from the number of positive tlibes (9.5.1)
from each dilution selected (Clause 10), using Table A.1 (see Annex A).

11.1.2 Determine the MPN index of presumptive califorms from the number of positive tubes {9.5.2) from
each dilution selected (Clause 10), using Table A.1(see Annex A).

11.2 Calculation of MPN (see ISO 7218)

Obtain the most probable number of pfesumptive Escherichia coli and/or coliforms per gram or pgr millilitre of
product by multiplying the MPN index (11.1) by the reciprocal of the lowest dilution selected (i.e.|that having
the highest sample content).

When the lowest dilution ‘selected corresponds to the tubes prepared with double-strength medium
(inopulation with 10 ml), first/divide the MPN index by 10.

NOTE Dividing the .MPN index by 10 is only necessary with liquid products where 10 ml of the tesf sample are
trangferred to the tube with double-strength medium. In the case of other products, 10 ml of the initia] suspension
contpining 1 g of test sample are transferred to the tube with double-strength medium.

11.83 Expression of results

Ex i ichi [ pliforms per

millilitre (liquid products) or per gram (other products), expressed as a number between 1,0 and 9,9 multiplied
by the appropriate power of 10.

If the MPN is lower than 0,3 presumptive Escherichia coli or coliforms per millilitre or per gram, and if the
appropriate procedure for a low number of presumptive Escherichia coli or coliforms was used, express the
result in the following way: “No presumptive Escherichia coli or coliforms in 1 ml or 1 g of the product”.
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12 Precision

It is recognized that wide variations in results may occur with the MPN technique. Results obtained with this
method should therefore be used with caution. Confidence limits are given in Table A.1 (see Annex A).

13 Test report

The text report shall specify

raation nAac~ncc ey fortha complataeidantification-of-tha-co

D

all infos

the sam

the tes

t
Ration-recessary-for-the-complete-identification-ef-thes
pling method used, if known;

method used, with reference to this part of ISO 11866 IDF 170;

all opefating details not specified in this part of ISO 11866 IDF 170, or regarded as opfional, together with

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

the tes

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