INTERNATIONAL ISO
STANDARD 6730

IDF
101

Second edition
2005-09-15

Milk — Enumeration of colony-
forming units of psychrotrophic
microorganisms — Colony-count
technique at 6,5 °C

Lait — Dénombrement des.unités formant colonie de micrp-organismes
psychrotrophes — Technique par comptage des colonies @ 6,5 °C

Reference numbers
ISO 6730:2005(E)
IDF 101:2005(E)

© SO and IDF 2005



https://standardsiso.com/api/?name=4ca862231444743866831b7b3d1aa7f3

ISO 6730:2005(E)
IDF 101:2005(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. Neither the ISO Central
Secretariat nor the IDF accepts any liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies
and IDF national committees. In the unlikely event that a problem relating to it is found, please inform the ISO Central Secretariat at the
address given below.

© 1SO and IDF 2005

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO or IDF at the respective

a

ddress below.
ISO copyright office International Dairy Federation
Case postale 56 « CH-1211 Geneva 20 Diamant Building e Boulevard Auguste Reyers 80  B-1030 Brussels
Tel. +412274901 11 Tel. +32273398 88
Fax + 4122749 09 47 Fax +3227330413
E-mail copyright@iso.org E-mail info@fil-idf.org
Web www.iso.org Web www fil-idf.org

Published in Switzerland

© I1SO and IDF 2005 — All rights reserved


https://standardsiso.com/api/?name=4ca862231444743866831b7b3d1aa7f3

ISO 6730:2005(E)
IDF 101:2005(E)

Contents Page
Lo T =2 o PP PP PP iv
1 T o - P 1
2 NOIrMAtiVe FefErENCES ...t e e e e s s nme e e e e e s s s anmn e e e e e essssnnn e e e e nesannnnn 1
3 Terms and definitioNs.......ccoooi i snnme e e e e s e s adons an e eesen s s nnmnnes 1
4 o T oo [ == N, 1
5 Diluents and culture medium ... ns fea By frerereree e fe s e e e e e e ensns e 2
5.1 LT 01T - | OSSR N0 JESFURPRS PR 2
5.2 (=7 T3 o 0 1 T= 1 L= - | L € S N 2
5.3 Diluents for general use..........ccccociriniieriincnrs sl 2
54 Distribution, sterilization and storage ..o 8 S e e 2
5.5 Culture MediUum...... .. anadae e s e e e s s esesessssnesnenensnnnnndeenenenenenennnnnes 2
6 Apparatus and glasSWare ..........cccccccmiiiiiiiicrimerr e prna B s s s s s smne e e s e s s s mme e e s se s e s s e s drmn e e ea s s e nnnnes 3
7 RS T 11 ] 0] 11 T S R 4
8 o o Yo=Y [F ] . o5 S SSPR K 4
8.1 LT 41T - | S PO SORFRPRS APPSR 4
8.2 Preparation of the test sample and primary dilution .........cccccoorciriin e e, 4
8.3 Further decimal dilutions..........cccoiiiiiiririrrrrr e S s s r s s e s s s s s s s e s s e e s s e e e s e s e nn s s s s s 4
8.4 Duration of the procedure.........cooviccccceeee st it sssnr s s e s mnnn e e e e e e s s s se e e e e e e s e 4
8.5 ([ TeT e U1 F=14ToT g =Yg Te BT LoT01 o F- 1 o o L R 4
8.6 [0 7= 0T =1 1 1 o o e N, 5
9 EXPression of reSuUlts ............ it e smr e sme e s mmn e e e e s 5
10 Repeatability ...t e 6
1 JLICEES 8 (= Lo T e S 7
BibligQraphy ... e e 8

© ISO and IDF 2005 — All rights reserved iii


https://standardsiso.com/api/?name=4ca862231444743866831b7b3d1aa7f3

ISO 6730:20

05(E)

IDF 101:2005(E)

Foreword

ISO (the Inte

rnational 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 liaison with ISO, also take part in the work. ISO collaborates closely with the

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.

The main task of technical committees is to prepare International Standards. Draft International Starjdards
adopted by the technical committees are circulated to the member bodies for voting—yPublication gs an

International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is d

rights. ISO shgll not be held responsible for identifying any or all such patent rights.

awn to the possibility that some of the elements of this document may be the subject of patent

ISO 6730/ IDK 101 was prepared by Technical Committee 1ISO/TC 34, Faod products, Subcommittee|SC 5,

Milk and milk
IDF.

This edition
revision.

products, and the International Dairy Federation (IDF), It\s being published jointly by ISP and

bf 1SO 6730 IDF 101 cancels and replaces ISQ 6730:1992, of which it constitutes a |minor
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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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730/IDF 101 was prepared by the International Dairy Federation<{{DF) and Technic
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rk was carried out by the Joint ISO/IDF/AOAC Group of EXperts on Non-pathogenic cont
Cal techniques (E 22), under the aegis of its chairman, Mr £.>Asperger (AT).
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Milk — Enumeration of colony-forming units of psychrotrophic

mic

roorganisms — Colony-count technique at 6,5 °C

1 §
This

psych
2 N

The f
refere

document (including any amendments) applies.

ISO 6
suspe
of the

ISO7
exam

ISO 8
suspé

3 T

For th

31
psych

cope

nternational Standard specifies a method for the enumeration of colony-forming un
rotrophic microorganisms in raw and heat-treated milk by means of the colony-ceunt’techn

ormative references

bllowing referenced documents are indispensable for the appligation of this docume
hces, only the edition cited applies. For undated referencesy the latest edition of th

nsions and decimal dilutions for mjerebiological examination

erms and definitions

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

rotrophic microorganisms

bactefia, yeasts-and moulds forming countable colonies under the conditions specified in this
Standprd

its (CFU) of
que at 6,5 °C.

ht. For dated
e referenced

e preparation

nicrobiological

B87-1:1999, Microbiology of food and animal feeding.stuffs — Preparation of test samples, initial
hsion and decimal dilutions for microbiological examination — Part 1: General rules for th

initial suspension and decimal dilutions

P18:1996, Microbiology of food and animal/feeding stuffs — General rules for n

hations

61:2001, Milk and milk products —\General guidance for the preparation of test s

amples, initial

International

4 Frincipie

41

4.2

Poured plates are prepared using a specified culture medium and a specified quantity of the test
sample. Other plates are prepared under the same conditions, using decimal dilutions of the test sample.

The plates are aerobically incubated at 6,5 °C for 10 days.

4.3 The number of colony-forming units (CFU) of microorganisms per millilitre of sample is calculated from
the number of colonies obtained on plates chosen at dilution levels so as to give a significant result.
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5 Diluents and culture medium

5.1 General

For general guidance, see ISO 7218.

5.2 Basic materials

See ISO 8261.

5.3 Diluentsfergeneral-use
See ISO 8261.

5.4 Distribution, sterilization and storage

See ISO 8261.
5.5 Culturp medium

5.5.1 Components

Tryptone 5049

Yeast extract 25¢g
Glucose morjohydrate (CgH;,04-H50) 1,09
Skimmed milk powder 2@ 1,09

Agar 10gtodbgP
Water 1 000'ml

a8 The skimmed milk powder shall be dree from inhibitory
substances. This should be proved by cemparative tests using
skimmed milk powder known to be free from such substances.

b

Depending on the gel strength of theagar.

5.5.2 Preparation

5.5.2.1 Pr¢paration.-from commercial dehydrated complete medium

Follow the manufacturer's instructions but, in all cases, add the skimmed milk powder, even |if the
manufacturer considerssuchamadditiomrunmecessary-

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

5.5.2.2 Preparation from dehydrated basic components

Dissolve and disperse in the water, in the following order: the yeast extract, tryptone, glucose and, finally, the
skimmed milk powder.

NOTE Heating the water will assist in this procedure.

Add the agar and heat to boiling, stirring frequently until the agar is completely dissolved, or steam for about
30 min. If the solution is not clear, filter it through filter paper.

2 © I1SO and IDF 2005 — All rights reserved
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5.5.2.3 Distribution, sterilization and storage

730:2005(E)
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Dispense the medium into test tubes (6.9) in quantities of 12 ml to 15 ml per tube, or into flasks or bottles (6.9)
in quantities of 100 ml to 150 ml.

Sterilize in an autoclave (6.1) at 121 °C £ 1 °C for 15 min. If the medium is to be used immediately, cool it to
45 °C in the water bath (6.5). If not, before beginning the microbiological examination, in order to avoid any
delay when pouring the medium, completely melt the medium in a hot water bath (6.6) then cool it to 45 °C in
the water bath (6.5). (See also0 8.5.4.)

Store
prepa

In ord
15 4g/l
solutig

6 Apparatus and glassware

Dispo

Usual
dilutio

6.1
See 9
6.2
6.3

6.4
11 ml

6.5

6.6

the medium in the dark at a temperature between 0 °C and +5 °C for no longer than_3
ration.

er to check the temperature of the agar, it is recommended to place a thermemeter int

agar solution in a separate container identical to that used for the medium.\This temp¢g
n should be exposed to the same heating and cooling operations as the medium itself.

able apparatus is an acceptable alternative to re-usable glassware if it has suitable specifi

microbiological laboratory equipment, the apparatus required for the preparation of test
s as specified in ISO 8261 and, in particular,\the following.

Apparatus for dry sterilization (oven)-or wet sterilization (autoclave).
bO 7218.

Incubator, capable of operating at 6,5 °C £ 0,5 °C.

Petri dishes, made of glass or plastic, of 90 mm to 100 mm diameter.

Graduated pipettes, plugged with cotton wool, calibrated to deliver 1 ml + 0,02 ml or 10
+ 0,2 ml.

Water bath, capable of operating at 45 °C £+ 1 °C.

Walter bath, capable of operating at more than 100 °C.

months after

b a portion of
rature control

CAU'IlION — Sterilize all apparatus that will come into contact with the test sample, the diluent, the
dilutions or the culture medium in accordance with ISO 8261.

cations.

samples and

ml+ 0,2 ml or

6.7

6.8

Colony-counting equipment, consisting of an illuminated base with a dark background, fitted with a
magnifying lens to be used at a magnification of x1,5 and a mechanical or electronic digital counter.

Temperature-compensated pH-meter, accurate to within £0,1 pH units at 25 °C.

6.9 Test tubes, of approximately 20 ml capacity (or flasks or bottles of suitable capacity), and flasks or

bottle

s of 150 ml to 250 ml capacity, for sterilization and storage of the culture medium.

Bottles or flasks with non-toxic metal screw caps may be used.

© ISO and IDF 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 International Standard. A recommended sampling method
is given in 1ISO 707 IDF 50.

8 Procedure

8.1 General

In order to improve the precision of the method, the preparation of dilutions should be carefully standandized.
Factors that gffect precision are

— type of blending equipments,
— blending time,
— diluent,
— time allowed for large particles to settle, and
— mixing time allowed in the preparation of decimal dilutions.

CAUTION —|Usual aseptic precautions shall be taken. The operations described in 8.2 and 8.3 shall
not be carrief out in sunlight.

8.2 Preparation of the test sample and primary dilution

See ISO 8261:2001, 8.2.

8.3 Further decimal dilutions
See ISO 6887-1 and 1ISO 8261:2001, 8.3.
Other dilution|series may be uséd (e.g. a primary dilution of 10 ml of test sample in 90 ml of diluent, or{11 ml

of test sample in 99 ml ofdiluent). The accuracy and precision of the method are greater when the |larger
quantities of gample and diluent are used.

8.4 Duratipn of the procedure

See ISO 68811

8.5 Inoculation and incubation

8.5.1 Take two sterile Petri dishes (6.3). Transfer to each dish, by means of a sterile pipette (6.4), 1 ml of
the test sample.

8.5.2 Take two further sterile Petri dishes. Transfer to each dish, by means of another sterile pipette, 1 ml of
the 10~ dilution of the test sample.

8.5.3 If necessary, repeat this operation using further decimal dilutions.

8.5.4 Check that the temperature of the culture medium (5.5) does not exceed 46 °C.

4 © I1SO and IDF 2005 — All rights reserved
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If the culture medium is at a temperature greater than 46 °C, it may damage or kill the psychrotrophic
microflora of the sample. If any damage is expected, spread plating plus a low incubation temperature should
be used.

Pour 12 ml to 15 ml of the culture medium (5.5) into each Petri dish.

If 15 ml is insufficient to obtain a homogeneous distribution of the organisms, a volume of 20 ml should be

used.

8.5.5 Carefully mix the inoculum with the medium by rotating the Petri dishes, and allow the mixture to
solidify by leaving the Petri dishes to stand on a cool horizontal surface.

8.5.6
mediu

8.5.7
8.5.8

To prg

—

r.

— th

8.5.9

The time taken between the preparation of the first dilution and the mixing of the inog]
m shall not exceed 15 min.

Prepare a sufficient number of control plates to check the sterility.

vent spreading, some precautions should be taken, such as

e addition of an overlayer of culture medium after solidifying, or

e addition of a drop of glycerol on filter paper in the lid of the'dish.

Do not stack the dishes more than six high. Separate the stacks of dishes from one ang

the walls and top of the incubator.

8.6
8.6.1

Exam
essen
coloni
coloni

8.6.2

overg
corres
coloni

9 E

Interpretation
Count the colonies on each plate (seg 9:1), using the colony-counting equipment (6.7).

ne the plates in subdued light. It(isyimportant that pinpoint colonies be included in the
tial that the operator avoid mistaking particles of undissolved or precipitated matter in dishg
es. Examine doubtful objects\‘carefully, using higher magnification where required,
bs from foreign matter.

Spreading colonies ‘shall be considered as single colonies. If less than one-quarter of
own by spreading“celonies, count the colonies on the unaffected part of the plate and
ponding number-for the entire plate. If more than one-quarter of the surface is overgrown
bs, discard thelcount.

xpréession of results

9.1

Invert the prepared dishes and place them in the incubator (6.2) set at 6,5€C for 10 daysg.

ulum with the

ther and from

count but it is
ps for pinpoint
o distinguish

the surface is
calculate the
by spreading

Raotos Aol ol + 1 + 10 1 H Al + o 200 1 H
NTUAnT UioliCo LuUridirinTy dat 1iCaol 1TU CUIUTTICO ariu 11Ut Thurc uiart yUU CUIVUTTITS.

Calculate the number of CFU of microorganisms, N, per millilitre of milk, using the following formula:

where

xC
(l/l»] + 0,1 l”l2) d

>C is the sum of colonies counted on all the dishes retained;

nq is the number of dishes retained in the first dilution resulting in 10 to 300 colonies;
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ny
d

9.2

5(E)

is the number of dishes retained in the second dilution resulting in 10 to 300 colonies;

is the dilution factor corresponding to the first dilution.

modified to take into account the further dilutions. For three dilutions, the formula becomes

xC

(19 +0,1n3 +0,01n3)d

where n5 is the number of dishes retained in the third dilution resulting in 10 to 300 colonies.

If there are more than two countable dilutions resulting in 10 to 300 colonies, the formula should be

9.3 Round
further signifi
example, 28 §

Take as the r

number betwgen 1,0 and 9,9 multiplied by 10%, where x is the appropriate power of 10.

EXAMPLE
incubated):

at the first|

at the sec

N =

the result obtained to two significant figures. When the number to be rounded is &; W
cant figures, round the number immediately to the left of the 5 to give an even\figur
00 is rounded to 28 000, and 11 500 is rounded to 12 000.

esult the number of CFU of psychrotrophic microorganisms per millilitre of thilk, expresse

A count of the CFU of microorganisms gave the following results (two*Petri dishes per dilutio

dilution retained (10*2), 168 and 215 colonies,

bnd dilution retained (10*3), 14 and 25 colonies,

=C _168+215+14+425 422 oo

(111 +

Rounding the
millilitre of mil

9.4 If the ty
“less than 10

the lowest diluition.

9.5 If there

having a count nearest to 300 colonies and multiply this number by the reciprocal of the value correspq
dilution. Report the result as the “estimated number of colony-forming units of psychrotrophic

to the highes
microorganisr

10 Repeat

The absolute

01ny)d [2+(0,1x2)]x1072 0,022

result as specified above gives 19 000 or 1,9 x 104 CFU psychrotrophic microorganisn
k.

Vo dishes corresponding to the test sample contain fewer than 10 colonies, report the res
< 1/d CFU of psychrotrophic microorganisms per millilitre of milk”, where d is the dilution fa

are only dishes containing more than 300 colonies, calculate an estimated count from

ns per millilitre of.milk”.

ability

difference between two independent single test results, obtained using the same meth

ith no
. For

H as a

n were

s per

ult as
ctor of

lishes
nding

od on

identical test

natarial in thae sama laharatornvy by the - samae onerator usina-the-same-eaauinment within 4
ReteHa—H—thHe-Sae—1apoatoRf B ythHe-Sahie-opeatorHSiRgtRe-Sahe-eqtipheit-Whirih

short

interval of time, will in not more than 5 % of cases be greater than 30 % of the lower result.

If the repeatability requirements are not met in 5% or more of the cases, an investigation into possible
sources of error should be considered.

NOTE

Repeatability definitions are given in ISO 5725-1.
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