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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 1SO 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

liaison W
Commisg

Internatid
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Publicatipn as an International Standard requires approval by at least 75 % of the member bodies castir]
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Subcommittee SC 9, Microbiology.

ISO 1664

Horizontdl method for the enumeration of S-glucuronidase-positive' Escherichia coli:

—  Part

— Part

— Part

[N TS0, also take part i the WOrk. 1SU collaborates closely with the Internatonal Ele
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.

rotechnical

rnational Standards adopted by the technical committees are circulated to the-member bodiep for voting.

g a vote.

is drawn to the possibility that some of the elements of this part of 1SO 16649 may be th¢ subject of

hts. 1SO shall not be held responsible for identifying any or all such patent rights.

nal Standard 1SO 16649-1 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

products,

ng stuffs —

1: Colony-count technique at 44 °C using memhbranes and 5-bromo-4-chloro-3-indolyl g-D-gluchronide

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
Standards @nd/or national standards may already exist that do not comply with this horizental method. It[is hoped
that when puch standards are reviewed they will be changed to comply with this ‘part of 1SO 16649 so that
eventually fhe only remaining departures from this horizontal method will be those ‘necessary for well-egtablished
technical refpsons.

This Interngtional Standard describes two horizontal methods (ISO 16649-X and I1ISO 16649-2) for the enymeration
of B-glucurgnidase-positive Escherichia coli.

The user may choose either ISO 16649-1 or ISO 16649-2. Either part is for general application. However,
ISO 16649-11 should be used for foodstuffs which may contain severely stressed cells.

iv © 1SO 2001 — All rights reserved
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method for the enumeration of B-glucuronidase-positive
Escherichia coli —

Part

Color
chlor

1 Scdg

This part
coli in pr|
after res

1y-count technique at 44 °C using membranes and 5-hbr«
p-3-indolyl B-D-glucuronide

pe

of 1SO 16649 specifies a horizontal method for the enumeration a@fyB-glucuronidase-positive
pducts intended for human consumption or for the feeding of.animals. It uses a colony-cour
uscitation using membranes and incubation at 44 °C onsavsolid medium containing a ¢

DMO-4-

Escherichia
t technique
hromogenic

ingredient for detection of the enzyme B-glucuronidase.

WARNING — Strains of Escherichia coli which do not grow at 44 °C and, in particular, thogse that are
B-glucurpnidase negative, such as Escherichia coli O15¥;will not be detected.

2 Nornmative references

The folloing normative documents contain provisions which, through reference in this text, constitute grovisions of
this part pf ISO 16649. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 16649 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. Hor undated
referencgs, the latest edition of the‘\normative document referred to applies. Members of ISO and IEC maintain
registers|of currently valid International Standards.

ISO 6887-1, Microbiology of\feocd and animal feeding stuffs — Preparation of test samples, initial suspension and
decimal |dilutions for micrebiological examination — Part 1: General rules for the preparation of the initial

suspensi

ISO 721§

pn and decimal-dilutions.

3 Ter

Ms’and definitions

For the p

3.1
B-glucur

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

onidase-positive Escherichia coli

, Microbielogy of food and animal feeding stuffs — General rules for microbiological examinati¢ns.

bacteria which at 44 °C form typical blue colonies 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 Principle

4.1 A specified quantity of the test sample or initial suspension is inoculated onto cellulose membranes overlaid

on mineral-modified glutamate agar (MMGA), then incubated at 37 °C for 4 h.

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

dilution are inoculated.

4.2 For isolation, the membranes from the resuscitation stage on the MMGA are transferred to tryptone-bile-

glucuronide agar (TBX), then incubated at 44 °C for 18 h to 24 h.

4.3 The humber of colony-forming units (CFU) of B-glucuronidase-positive Escherichia coli per _gram or per

millilitre of gample is calculated from the number of typical blue CFU (see clause 10).

5 Diluent and culture media

For current laboratory practice, see 1SO 7218.

5.1 Diluent

See I1SO 6887-1 or the specific International Standard dealing with the prod{ct to be examined.

5.2 Cultyire media
5.2.1 Resuscitation medium: Mineral-modified glutamate agar (MMGA)

5.2.1.1 Composition

Sodiunp glutamate 6,359
Lactose 10,09
Sodium formate 0,25¢g
L-(-)-Clystine 0,02 g
L-(-)-Abpartic acid 0,02 g
L-(+)-Arginine 0,024 g
Thiamipe 0,001 ¢
Nicotinjc acid 0,001 g
Pantothenic acid 0,001 ¢
Magnepium sulfate heptahydrate (MgSQO4-7H,0) 0,100 g
Ammonium iroa(IH) citrate @ 0,010g
Calcium chioride dihydrate (CaCl,-2H50) 0,010¢g
Dipotagsium hydrogen phosphate (KoHPOy) 0,900 g
Ammonium chloride 259
Agar 9gto18gP
Water 1000 ml
2 Jron content at least 15 % (by mass).

b Depending on the gel strength of the agar.

© ISO 2001 - All rights reserved
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5.2.1.2 Preparation

Dissolve the ammonium chloride in the water. Add the other components and heat to boiling.
Adjust the pH, if necessary, so that after sterilization it is 6,7 +£ 0,2 at 25 °C.

Transfer aliquots of up to 500 ml to suitable containers (6.10).

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

52.1.3 Preparation of agar plates

Pour 12 ml to 15 ml of the medium into sterile Petri dishes (6.11) and allow to solidify.

Dry the plates (see ISO 7218). The plates may be stored at 3 °C + 2 °C for up to 5 days.

The agaf should be dry enough to allow excess moisture to disappear within 15 min(ef’ spreading the inoculum
(2 ml).

5.2.2 $elective medium: Tryptone-bile-glucuronic medium (TBX)

5.2.2.1 Composition

Enzymatic digest of casein 200g
Bile palts No. 3 159
5-Brpmo-4-chloro-3-indolyl-B-D-glucuronic acid (BCIG) 144 ymol &
Dimegthyl sulfoxide (DMSO) P 3mi
Agal 9gto18¢g°
Water 1 000 ml

fror example, 0,075 g of cyclohexylammonidmr-salt.

b Dimethyl sulfoxide is harmful by inhalation and contact. The use of a fume
upboard when handling is advised. Because of this toxicity, a diluent
flecommended by the manufactutermay be used.

€ Depending on the gel strength ©of the agar.

5.2.2.2 Preparation

Dissolve|the BCIG in-the’ dimethyl sulfoxide or in the diluent recommended by the manufacturer. pPissolve all
compongnts in the water and heat to boiling.

Adjust the pH,«df necessary, so that after sterilization itis 7,2 + 0,2 at 25 °C.

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

5.2.2.3 Preparation of agar plates

Proceed as described in 5.2.1.3.

© ISO 2001 - All rights reserved 3
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6 Apparatus and glassware

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

6.1

6.2

6.3

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

Incubators, capable of being maintained at 37 °C+ 1 °C and at 44 °C £ 1 °C.

a laminar airflow cabinet.

Drying cabinet or ventilated oven, capable of being maintained between 25 °C + 1 °C and 50 °C +1 °C, or

bse, with

raduated

bXimately

6.4 Refrigerator (for storage of prepared media), capable of operating at 3 °C + 2 °C.

6.5 Sterile and non-inhibitive membranes, made of cellulose acetate or mixed esters_of cellul
0,45 um to [L,2 um pore size and 85 mm diameter.

6.6 Blunf-ended forceps, sterile, of approximately 12 cm length.

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

Its minimum measuring threshold shall be 0,01 pH unit. The pH-meter shall be equipped with either manual or
automatic t¢mperature equalization.

6.8 Pipeftes, total delivery (blow out), having wide openings and hayving a nominal capacity of 1 ml, g
in 0,1 ml diyisions.

6.9 Meadquring cylinders, of appropriate capacity for preparation of the media.

6.10 Testtubes, bottles or flasks, of suitable capacity fop sterilization and storage of culture media.
6.11 Petrildishes, of approximately 90 mm diametert

6.12 Sprepders, made of glass or plastic, for;example hockey sticks made from a glass rod of appr
3,5 mm diameter and 20 cm length, bent at right angles about 3 cm from one end and with the cut en

smooth by heating.

7 Samp

It is important that the laberatory receive a sample which is truly representative and has not been da

changed dy

Sampling ig

it is recomnended,that the parties concerned come to an agreement on this subject.

ling

ring transportorstorage.

not part.efthe method specified in this part of ISO 16649. If there is no specific International §

ds made

naged or

Standard,

8 Preparation of test sample

Prepare the test sample in accordance with the specific International Standard appropriate to the product
concerned. If there is no specific International Standard available, it is recommended that the parties concerned

come to an

agreement on this subject.

© ISO 2001 - All rights reserved


https://standardsiso.com/api/?name=f69e7dd69db7d83cdeed0d183e0d3014

ISO 16649-1:2001(E)

9 Procedure

9.1 Test portion, initial suspension and dilutions

See I1SO 6887-1 and any specific International Standard appropriate to the product.

9.2 Resuscitation

9.2.1 Using sterile forceps (6.6), aseptically place a membrane (6.5) onto the dried surface of each of two plates
of the MMGA (5.2.1.3), taking care to avoid trapping air bubbles beneath the membranes. Gently flatten the
membraifes with a sterile spreader (6.12), It necessary.

Using a sgterile pipette (6.8), add 1 ml of the test sample or the initial suspension to the centre ef\each|membrane.
Using a gterile spreader, spread the inoculum evenly over the whole membrane surface, avoiding“any spillage from
the memprane.

9.2.2 Repeat the procedure as specified in 9.2.1 with the further decimal dilutions{ if-necessary, uding another
sterile pipette and another sterile spreader for each dilution.

9.2.3 Ueave the inoculated plates in a horizontal position at room temperature-for approximately 15 min until the

inoculum| has soaked through the membrane into the agar. Incubate the plates for 4 h + 1 h in the incubator (6.2)
set at 37[°C, with the membrane/agar surface uppermost.

9.3 Transfer to selective medium and incubation

9.3.1 After resuscitation, using sterile forceps (6.6), transferinembranes from MMGA (resuscitation |medium) to
plates of [TBX medium (5.2.2.3).

WARNING — The moist membrane will adhere to the-agar surface. Avoid trapping air bubbles. Dp not use a
spreadef.

9.3.2 Ipcubate the plates for 18 h to 24 h .in(the incubator (6.2) set at 44 °C, and not more than 457C, with the
membrane/agar surface uppermost. Do not(stack dishes more than three high.

9.4 Cqunting the colony-forming units (CFU)

After the [specified period of incbation (9.3.2), count the typical CFU of B-glucuronidase-positive Eschefichia coli in
each dish containing less thar150 typical CFU and less than 300 total (typical and non-typical) CFU.

If they foym part of the~retained dishes, the dishes containing 0 typical CFU should be taken into congideration in
the differpnt calculatierimethods defined in clause 10.

10 Expgression of results

10.1 General

The calculation in 10.2 takes into account those cases most frequently encountered when conducting tests in
accordance with good laboratory practice. Some special, fairly improbable, cases can arise (e.g. very different CFU
numbers between the two dishes from the same dilution, or very different proportions from that of the dilution factor
between the dishes from two successive dilutions). It is then necessary that the counting results be examined,
interpreted and possibly rejected by a competent microbiologist.

10.2 Calculation

For a result to be valid, in general it is considered that it is necessary to count the typical CFU on at least one dish
containing as a minimum 15 typical CFU.

© ISO 2001 - All rights reserved 5
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Calculate N, the number of CFU of -glucuronidase-positive Escherichia coli present in the test sample, per millilitre
or per gram, as the weighted mean from two successive dilutions using the following equation:

. Da )

~V(m +0,1my)d
where

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

PN - b laae-C L)
T T

wihiceh-cant o
VWINCTT COTITAT IS S T o T T oot O O,

Ny is the number of dishes retained at the first dilution;

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

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 thg result the number of B-glucuronidase-positive Escherichiaieoli per millilitre (liquid products) or [per gram
(other produicts) expressed as a whole number to two significant figures (if below 100) or as a humber between 1,0
and 9,9 multiplied by the appropriate power of 10.

10.3 Estimation of low numbers

10.3.1 If tHe two dishes [at the level of the test sampleXliquid products) or of the initial suspension (other products)
or of the fir$t inoculated or retained dilution] contain-less than 15 typical CFU, calculate Ng, the number gf CFU of
B-glucuroniglase-positive Escherichia coli present-in the test sample, as the arithmetical mean from twp parallel
plates using the following equation:

N2 &)

E"\{-n-d

Zc is the sum ofthe typical CFU counted on the two dishes;

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

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

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

6 © IS0 2001 — All rights reserved
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Express the result as follows:

prod

10.3.2

ucts):Ng =Y.

the first inoculated or retained dilution] do not contain any typical CFU, express the result as follows:

1:2001(E)

estimated number of 3-glucuronidase-positive Escherichia coli per millilitre (liquid products) or per gram (other

If the two dishes [at the level of the test sample (liquid products) or the initial suspension (other products) of

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

products),
where d Js the dilution factor of the initial suspension or the first inoculated or retained dilution [d.="1
(liquid prpducts) 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 typical and non-typical CH
than 300| with visible blue CFU, and if for the two dishes from the subsequent dilution.ds containin
300 colonies, no typical CFU can be counted, express the result as follows:
— less|than 1/d, and more than 1/d; B-glucuronidase-positive Escherichia coli perymillilitre (liquid prod

gran (other products),

where dq

10.3.4 |
than 300
300 colo

less
prod

where dy

10.4 Mg

10.4.1 |
with a nu

if thq

part
gend

—if
conf
dilut

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

for the two dishes from the first dilution d4, the total number-of typical CFU and non-typical C
without visible typical CFU, and if for the two dishes froniythe subsequent dilution d, containir
hies, no typical CFU can be counted, express the resultas follows:

than 1/d, CFU of B-glucuronidase-positive Escherichia coli per millilitre (liquid product) or per
ucts),

is the dilution factor corresponding to dijution ds.

thod of calculation: Special cases

h the case where the numbenof typical CFU is higher than 150 for the two dishes from the firs
Imber of typical CFU below 15 for the two dishes from the subsequent dilution ds:

e number of typical\CFU on each of the two dishes from dilution d; is within the range 167 to
ral case (10.2);
the number of typical CFU on each of the two dishes from dilution d; is higher than 167 (uppe

dencerinterval of a weighted mean equal to 150 CFU), only take into account the result of tH
on-d» and carry out a low number count (10.3).

in the case

U is higher
g less than

ucts) or per

U is higher
g less than

gram (other

dilution dy,

150 (upper

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

r limit of the
e counts of

10.4.2

number higher than 150, express the result as follows:

prod

where d i

ucts),

s the dilution factor of the last inoculated dilution.
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