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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 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 Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International 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 subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 6887-5 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 9, 
Microbiology. 

This first edition cancels and replaces ISO 8261|IDF 122:2001, which has been technically revised. 

ISO 8261ΩIDF 122:2001 was elaborated by ISO/TC 34/SC 5, Milk and milk products, and, with its agreement, 
has been renumbered as ISO 6887-5 and technically revised by ISO/TC 34/SC 9 with the following 
modifications: 

a) the introduction of buffered peptone water as a diluent for general use; 

b) the systematic pre-heating of the diluent has been kept only for those cases where it resolves problems of 
homogeneity of the suspension; 

c) the reactivation step has been removed. 

ISO 6887 consists of the following parts, under the general title Microbiology of food and animal feeding 
stuffs — Preparation of test samples, initial suspension and decimal dilutions for microbiological examination: 

⎯ Part 1: General rules for the preparation of the initial suspension and decimal dilutions 

⎯ Part 2: Specific rules for the preparation of meat and meat products 

⎯ Part 3: Specific rules for the preparation of fish and fishery products 

⎯ Part 4: Specific rules for the preparation of products other than milk and milk products, meat and meat 
products, and fish and fishery products 

⎯ Part 5: Specific rules for the preparation of milk and milk products 

The following part is under preparation: 

⎯ Part 6: Specific rules for the preparation of samples taken at the primary production stage 
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Microbiology of food and animal feeding stuffs — Preparation 
of test samples, initial suspension and decimal dilutions for 
microbiological examination — 

Part 5: 
Specific rules for the preparation of milk and milk products 

WARNING — The use of this International Standard may involve hazardous materials, operations, and 
equipment. It is the responsibility of the user to establish appropriate health and safety practices and 
to determine the applicability of regulatory limitations prior to use. 

1 Scope 

This part of ISO 6887 specifies rules for the preparation of samples of milk and milk products and their 
suspension for microbiological examination when the samples require a different preparation from the general 
methods specified in ISO 6887-1. ISO 6887-1 defines the general rules for the preparation of the initial 
suspension and decimal dilutions for microbiological examination. 

This part of ISO 6887 excludes preparation of samples for both enumeration and detection test methods 
where preparation details are specified in the relevant International Standards. 

This part of ISO 6887 is applicable to: 

a) milk and liquid milk products; 

b) dried milk products; 

c) cheese; 

d) casein and caseinates; 

e) butter; 

f) ice-cream; 

g) custard, desserts and sweet cream; 

h) fermented milk and sour cream; 

i) milk-based infant foods. 

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 707ΩIDF 50, Milk and milk products — Guidance on sampling 
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ISO 6887-1, Microbiology of food and animal feeding stuffs — Preparation of test samples, initial suspension 
and decimal dilutions for microbiological examination — Part 1: General rules for the preparation of the initial 
suspension and decimal dilutions 

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

ISO/TS 11133-2, Microbiology of food and animal feeding stuffs — Guidelines on preparation and production 
of culture media — Part 2: Practical guidelines on performance testing of culture media 

3 Terms and definitions 

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

3.1 
laboratory sample 
sample prepared for sending to the laboratory and intended for inspection or testing 

NOTE Adapted from ISO 7002:1986[1], A.19. 

3.2 
test portion 
〈microbiology〉 measured volume or measured mass of representative sample taken from the laboratory 
sample for use in the preparation of the initial suspension 

3.3 
initial suspension  
primary dilution 
suspension, solution or emulsion obtained after a weighed or measured quantity of the product under 
examination (or of a test sample prepared from the product) has been mixed, if necessary, using a blender 
and observing appropriate precautions, with a nine-fold quantity of dilution fluid (diluent), allowing large 
particles, if present, to settle 

NOTE 1 For appropriate precautions, see 8.1. 

NOTE 2 For details of diluents, see Clause 5. 

3.4 
further decimal dilutions 
suspensions, solutions or emulsions obtained by mixing a specific volume of the primary dilution (3.3) with a 
nine-fold volume of diluent, and by repeating this operation with every dilution thus prepared, until a decimal 
dilution series, suitable for the inoculation of culture media, is obtained 

4 Principle 

An initial suspension (3.3) is prepared to obtain as uniform a distribution as possible of the microorganisms 
contained in the test sample. 

If necessary, further decimal dilutions (3.4) are prepared in order to reduce the number of microorganisms per 
volume to allow, after incubation, observation of any growth (in the case of liquid media) or colonies (in the 
case of agar plates), as stated in each relevant International Standard. 

In order to restrict, if required, the range of enumeration to a given interval, or if high numbers of 
microorganisms are foreseen, it is possible to inoculate only the necessary decimal dilutions (at least two 
successive dilutions) needed to achieve enumeration according to the calculation specified in ISO 7218. 
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5 Diluents 

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade, and only 
sterile distilled or deionized water. 

5.1 Basic materials. 

See ISO 6887-1. 

5.2 Diluents for general use. 

5.2.1 Peptone-salt solution. 

5.2.1.1 Composition. 

Enzymatic digest of casein 1,0 g

Sodium chloride (NaCl) 8,5 g

Water 1 000 ml

5.2.1.2 Preparation. 

Dissolve the components in the water, heating slightly on a hotplate (6.6) if necessary. Adjust the pH, if 
necessary, so that after sterilization it is 7,0 ± 0,2 at 25 °C. 

5.2.2 Quarter-strength Ringer's solution. 

5.2.2.1 Composition. 

Sodium chloride (NaCl) 2,25 g

Potassium chloride (KCl) 0,105 g

Calcium chloride (CaCl2), anhydrous 0,06 ga 

Sodium hydrogencarbonate (NaHCO3) 0,05 g

Water 1 000 ml
a Alternatively, use 0,12 g of CaCl2·6H2O. 

5.2.2.2 Preparation. 

Dissolve the salts in the water. Adjust the pH, if necessary, so that after sterilization it is 6,9 ± 0,2 at 25 °C. 

5.2.3 Peptone solution. 

5.2.3.1 Composition. 

Enzymatic digest of casein 1,0 g

Water 1 000 ml

5.2.3.2 Preparation. 

Dissolve the peptone in the water. Adjust the pH, if necessary, so that after sterilization it is 7,0 ± 0,2 at 25 °C. 
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5.2.4 Phosphate buffer solution. 

5.2.4.1 Composition. 

Potassium dihydrogenphosphate (KH2PO4) 42,5 g

Water 1 000 ml

5.2.4.2 Preparation. 

Dissolve the salt in 500 ml of water. Adjust the pH, if necessary, so that after sterilization it is 7,2 ± 0,2 at 
25 °C. Dilute to 1 000 ml with the remaining water. 

Store the stock solution under refrigerated conditions. 

Add 1 ml of this stock solution to 1 000 ml of water for use as diluent. 

5.2.5 Buffered peptone water. 

5.2.5.1 Composition. 

Enzymatic digest of animal tissues 10,0 g

Sodium chloride (NaCl) 5,0 g

Disodium hydrogenphosphate dodecahydrate (Na2HPO4⋅12H2O) 9,0 ga 

Potassium dihydrogenphosphate (KH2PO4) 1,5 g

Water 1 000 ml
a Alternatively, use 3,56 g of anhydrous disodium hydrogenphosphate (Na2HPO4). 

5.2.5.2 Preparation. 

Dissolve the components in the water by heating slightly, if necessary, on a hotplate (6.6). Adjust the pH, if 
necessary, so that after sterilization it is 7,0 ± 0,2 at 25 °C. 

5.2.5.3 Application. 

This diluent is recommended in particular for detection of Salmonella spp. or enumeration of Listeria 
monocytogenes, but can also be used for the preparation of initial suspensions for other determinations. 

5.3 Diluents for special purposes. 

These diluents shall only be used for the preparation of initial suspensions. 

5.3.1 Sodium citrate solution. 

5.3.1.1 Composition. 

Trisodium citrate dihydrate (Na3C6H5O7⋅2H2O) 20,0 g

Water 1 000 ml

5.3.1.2 Preparation. 

Dissolve the salt in water by heating, if necessary, on a hotplate (6.6) at a temperature between 45 °C and 
50 °C. Adjust the pH, if necessary, so that after sterilization it is 7,5 ± 0,2 at 25 °C. 
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5.3.1.3 Application. 

This solution is used for cheese and (roller-) dried milk, and some caseinates. 

5.3.2 Dipotassium hydrogenphosphate solution. 

5.3.2.1 Composition. 

Dipotassium hydrogenphosphate (K2HPO4) 20,0 g

Water 1 000 ml

5.3.2.2 Preparation. 

Dissolve the salt in the water by heating, if necessary, on a hotplate (6.6) at a temperature between 45 °C and 
50 °C. For acid whey powder, adjust the pH so that for the primary dilution after sterilization it is 8,4 ± 0,2 at 
25 °C. For cheese, roller-dried milk, fermented milk, caseinates, and sour cream, adjust the pH so that after 
sterilization it is 7,5 ± 0,2 at 25 °C. 

5.3.2.3 Application. 

This solution is used for cheese, (roller-) dried milk, fermented milk, some caseinates, dried acid whey, and 
sour cream. 

5.3.3 Dipotassium hydrogenphosphate solution with antifoam agent. 

5.3.3.1 Dipotassium hydrogenphosphate solution. 

5.3.3.1.1 Composition. 

Dipotassium hydrogenphosphate (K2HPO4) 20,0 g

Water 1 000 ml

5.3.3.1.2 Preparation. 

Dissolve dipotassium hydrogenphosphate in water by heating, if necessary, on a hotplate (6.6) at a 
temperature between 45 °C and 50 °C. 

5.3.3.2 Antifoam stock solution. 

5.3.3.2.1 Composition. 

Polyethylene glycol 2000 1 g

Water 100 ml

5.3.3.2.2 Preparation. 

Dissolve the polyethylene glycol 2000 in the water by mixing. 

5.3.3.3 Preparation. 

Add 1 ml of the antifoam stock solution (5.3.3.2) to 1 l of the K2HPO4 solution (5.3.3.1). Adjust the pH so that 
for the primary dilution of both acid and lactic casein, after sterilization, it is 8,4 ± 0,2 at 25 °C, and for rennet 
casein, after sterilization, it is 7,5 ± 0,2 at 25 °C. 
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5.3.3.4 Application. 

This solution is used for acid casein, lactic casein and rennet caseins. 

5.3.4 Tripolyphosphate solution. 

5.3.4.1 Composition. 

Sodium tripolyphosphate (Na5O10P3) 20,0 g

Water 1 000 ml

5.3.4.2 Preparation. 

Dissolve the salt in the water by heating slightly on a hotplate (6.6), if necessary. Dispense the 
tripolyphosphate solution in bottles in portions of 90 ml and sterilize them. The medium may be stored at a 
temperature of 5 °C ± 3 °C for a maximum of 1 month. 

5.3.4.3 Application. 

This solution is used as alternative diluent for rennet caseins which are difficult to dissolve. 

5.3.5 Diluent for general use with α-amylase solution. 

5.3.5.1 Preparation. 

Add 12,5 mg of α-amylase (EC 3.2.1.1, see Reference [3]) with a specific activity of approximately 400 units1)  
per milligram to 225 ml of the diluent for general use (see 5.2). This diluent is used for a 25 g test portion. Use 
amounts in the same proportion for preparation of other test portions (e.g. for a 10 g test portion, add 5 mg of 
α-amylase to 90 ml of the diluent for general use). 

5.3.5.2 Application. 

This solution is used for foods containing starch. 

5.3.6 Buffered peptone water with bromocresol purple. 

5.3.6.1 Composition. 

Buffered peptone water (see 5.2.5) 1 000 ml 

Bromocresol purple (4 % alcohol solution, e.g. ethanol solution) 0,1 ml 

5.3.6.2 Preparation. 

Add 0,1 ml of bromocresol purple solution to 1 000 ml of buffered peptone water (5.2.5). 

5.3.6.3 Application. 

This solution may be used in certain acidic products so that adjustment of the pH can be carried out without 
the use of a sterile pH probe (see 8.3). 

Bromocresol purple is yellow at acidic pH, changing to purple at pH above 6,8. 

                                                      

1) This unit (often called the International Unit or Standard Unit) is defined as the amount of enzyme which catalyses the 
transformation of 1 µmol of substrate per minute under standard conditions. 
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5.4 Distribution and sterilization of the diluent. 

See ISO 6887-1. 

5.5 Performance testing for quality control. 

Carry out quality control for all diluents included in this part of ISO 6887 as specified for peptone-salt solution 
in ISO/TS 11133-2. 

Incubation:  45 min at 20 °C to 25 °C 

Strain: Escherichia coli WDCM 00013a,2) or WDCM 00012a,2) 

Staphylococcus aureus WDCM 000342) 

Medium of control:  TSA at 37 °C ± 1 °C for 24 h ± 2 h 

Method of control:  Quantitative 

Criteria: ± 50 % of the enumeration at t0 
a Strains to be used by the user laboratory (minimum). 

6 Apparatus 

Usual microbiological laboratory equipment for general use (see ISO 7218 and ISO 6887-1) and, in particular, 
the following. 

6.1 Peristaltic or rotary blender. 

6.2 Vortex mixer. 

6.3 Glass beads, of diameter about 6 mm. 

6.4 Water baths, capable of maintaining temperatures of 37 °C ± 1 °C and 45 °C ± 1 °C. 

6.5 Spatulas or glass rods. 

6.6 Hotplate or other apparatus, capable of gentle heating (not gas burners), and capable of operating at 
the required temperature. 

7 Preparation of samples 

7.1 Frozen products 

Products stored frozen should be brought to a consistency that allows sampling; i.e. by storing at 18 °C to 
27 °C (laboratory temperature) for a maximum of 3 h, or at 3 °C ± 2 °C for a maximum of 24 h. Samples 
should be tested as quickly as possible after this. See ISO 6887-1. 

If the product is still frozen when portioning, some diluent (Clause 5) at laboratory temperature may be used to 
facilitate defrosting. 

                                                      

2) For more information on culture collection strain numbers and contact details, refer to the reference strain catalogue 
available (viewed 2010-07-19) on http://www.wfcc.nig.ac.jp/WDCM_Reference_Strain_Catalogue. 
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7.2 Hard and dry products 

To mix hard products in a peristaltic blender (6.1), contain the sample and diluent in two or more sterile bags 
to prevent puncturing and possible sample spillage. 

For hard or dry products, do not homogenize in a rotary homogenizer for more than 2,5 min at a time. 

For dry and hard or heterogeneous products, it may be necessary to mince or to grind the laboratory sample. 
In this case, to avoid an excessive rise in temperature, do not mince or grind for more than 1 min. 

7.3 Liquid and non-viscous products 

Shake the test sample by hand (see 9.1) or mechanically to ensure uniform distribution of microorganisms 
before analysis. 

7.4 Heterogeneous products 

For heterogeneous products (which contain pieces of different foods), sampling should be carried out by 
taking aliquots of each component representative of their proportions in the initial product. 

It is also possible to homogenize the whole laboratory sample to allow sampling of a more homogeneous test 
sample. 

It may be necessary to mince or to grind the laboratory sample. In this case, to avoid an excessive rise in 
temperature, do not mince or grind for more than 1 min. 

8 General procedures 

8.1 General 

All preparations and manipulations should be carried out using good aseptic techniques and with sterile 
equipment to prevent microbial contamination of samples from all external sources. See ISO 7218. 

Indicate in the report which procedure is used for the analysis if it is different from the procedure specified in 
this part of ISO 6887. 

8.2 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 part of ISO 6887. A recommended sampling method is 
given in ISO 707⏐IDF 50. 

If there is no specific International Standard dealing with the product concerned, it is recommended that the 
parties concerned come to an agreement on the subject. 

8.3 General case for acidic products 

When using a suspension solution of acidic products, ensure that the pH is brought back to neutral. The use 
of diluent with an added pH indicator (5.3.6) can avoid the need to use and sterilize pH probes; add sodium 
hydroxide (NaOH) until the indicator starts to change colour. 

For use with buffered diluents, the addition of NaOH is often necessary to increase the buffering capacity of 
the alkaline component. The concentration of added NaOH depends on the product acidity. The most suitable 
concentration (e.g. 0,1 mol/l or 1 mol/l) is the concentration which is still close to a ratio of 1 in 9 with the 
diluent. 
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8.4 High-fat foods (fat content > 20 % mass fraction) 

The  use  of  a diluent  with  between  1 g/l  and  10 g/l  of  added  sorbitan  monooleate  [polysorbate  803)], 
approximately according to fat levels (e.g. at a fat content of 40 %, add 4 g/l) may improve emulsification 
during suspension. 

9 Specific procedures 

9.1 Milk and liquid milk products 

Mix the test sample thoroughly so that the microorganisms are distributed as evenly as possible by rapidly 
inverting the sample container 25 times. Avoid foaming or allow any foam to disperse. The interval between 
mixing and removing the test portion shall not exceed 3 min. 

Remove at least 1 ml of test sample with a sterile pipette and add a nine-fold volume of diluent for general use 
(5.2). Shake this primary dilution [e.g. 25 times with a movement of about 300 mm for 7 s manually, or using a 
vortex mixer (6.2) for 5 s to 10 s] to obtain a 10–1 dilution. 

Prepare further dilutions in accordance with Clause 10. 

9.2 Dried milk, dried sweet whey, dried acid whey, dried buttermilk, and lactose 

Thoroughly mix the contents of the closed container by repeatedly shaking and inverting it. 

If the test sample is in the original unopened container and this is too full to permit thorough mixing, transfer it 
to a larger container, then mix. Open the container, remove the test portion required with a spatula and 
proceed as indicated below. Immediately close the container again. 

Weigh 10 g of the test sample into a sterile glass vessel (e.g. a beaker) and then add the powder to the 
dilution bottle containing a diluent for general use (5.2). For dried acid whey, use dipotassium 
hydrogenphosphate solution (5.3.2) at pH 8,4 ± 0,2 or, if necessary, use for roller-dried milk sodium citrate 
solution (5.3.1) or dipotassium hydrogenphosphate solution (5.3.2) at pH 7,5 ± 0,2. 

Alternatively, weigh 10 g of the test sample directly into the bottle with the required diluent. 

NOTE For better reconstitution and in particular with roller-dried milk, glass beads (6.3) can be helpful. If used, they 
should be added to the bottle before sterilization. 

To dissolve the test sample, swirl slowly to wet the powder then shake the bottle e.g. 25 times, with a 
movement of about 300 mm, for about 7 s. A peristaltic blender (6.1) may be used as an alternative to shaking. 

Allow to stand for 5 min, shaking occasionally. 

The diluent may be pre-warmed to 45 °C if a homogeneous suspension cannot be obtained even after 
blending. Mention such an additional procedure in the test report. 

Prepare further dilutions in accordance with Clause 10. 

9.3 Cheese and processed cheese 

Weigh 10 g of test sample in a dish and transfer it to the container of a rotary blender or of a peristaltic blender 
(6.1). Alternatively, weigh 10 g of test sample directly into the container. 

                                                      

3) Tween 80 is an example of a suitable product available commercially. This information is given for the convenience of 
users of this document and does not constitute an endorsement by ISO of this product. 
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Add 90 ml of diluent for general use (5.2) or, as diluent for cheese, 90 ml of sodium citrate solution (5.3.1) 
or dipotassium hydrogenphosphate solution (5.3.2) at pH 7,5 ± 0,2. 

Blend until the cheese is thoroughly dispersed. 

Allow any foam to disperse. 

The diluent may be pre-warmed to 45 °C if a homogeneous suspension cannot be obtained even after 
blending. Mention such an additional procedure in the test report. 

Prepare further dilutions in accordance with Clause 10. 

9.4 Acid casein, lactic casein, rennet casein, and caseinate 

9.4.1 General case 

Thoroughly mix the contents of the closed container by repeatedly shaking and inverting it. 

Weigh 10 g of the test sample into a sterile plastic bag for a peristaltic blender (6.1). Add 90 ml of the 
appropriate diluent at room temperature, as follows: 

a) for acid and lactic casein — dilute with dipotassium hydrogenphosphate solution with antifoam agent 
(5.3.3) at pH 8,4 ± 0,2; 

b) for caseinate — dilute with citrate solution (5.3.1) or dipotassium hydrogenphosphate solution (5.3.2) at 
pH 7,5 ± 0,2 or peptone-salt solution (5.2.1); 

c) for rennet casein — dilute with dipotassium hydrogenphosphate solution with antifoam agent (5.3.3) at 
pH 7,5 ± 0,2. 

Mix well manually and allow to stand at room temperature for 15 min. Blend if necessary for 2 min in the 
peristaltic blender (6.1) by using two sterile bags for granular products. Allow to stand for 5 min. 

Prepare further dilutions in accordance with Clause 10. 

9.4.2 Special case: rennet casein 

Rennet casein can be difficult to dissolve. An alternative procedure to that described in 9.4.1 may be used. 

Using dipotassium hydrogenphosphate solution with antifoam agent (5.3.3) as diluent for rennet caseins may 
not be efficient to dissolve the grains. These casein grains hamper the enumeration of microorganisms at 
30 °C. Therefore, the following alternative procedure is recommended. 

If necessary, grind the dry casein before taking the test portion. Transfer approximately 20 g of the test 
sample into a suitable container. Grind it using an apparatus with knives able to rotate at approximately 
20 000 r/min, equipped with a device that prevents the sample from heating during grinding4). 

Weigh 5 g of the thus-prepared test sample in a sterile bottle of 250 ml. Add glass beads (6.3) for mixing and 
95 ml of the sodium tripolyphosphate solution (5.3.4) preheated to 37 °C. Mix by leaving the bottle on a mixing 
device for 15 min. Then place it in the water bath (6.4) set at 37 °C for 15 min while mixing from time to time. 

Prepare further dilutions in accordance with Clause 10. 

                                                      

4) The VirTis apparatus is an example of a suitable product available commercially. This information is given for the 
convenience of users of this document and does not constitute an endorsement by ISO of this product. 
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