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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

Commiss

Internatio

Draft Inte

Publicatio]

Internatio

on (IEC) on all matters of electrotechnical standardization.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Subcomnittee SC 9, Microbiology.

This first
technicall

ISO 6888

pdition of ISO 6888-1, together with ISO 6888-2, cancels and replaces 1SO 6888:1983, whi
revised.

national Standards adopted by the technical committees are circulated to the member bodig¢s for voting.
h as an International Standard requires approval by at least 75 % of the member/bodies casting a vote.

hal Standard ISO 6888-1 was prepared by Technical Committee 1SO/TC 34, Agricultural fopd products,

ch has been

consists of the following parts, under the general title Microbiology of food and animal feeding stuffs —

Horizontal method for the enumeration of coagulase-positive Staphylococci (Staphylococcus aureds and other
species):
O Part §: Technique using Baird-Parker agar medium

U Part

P: Technique using rabbit plasma fibrinogen-agar medium
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0

Introduction

©1SO

0.1 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 p

extent to wh

case of parti

The harmon
and/or natio

art of ISO 6888 1S next reviewed, account will be taken of all information then available reg
ich this horizontal method has been followed and the reasons for deviations from this et
Cular products.

zation of test methods cannot be immediate and, for certain group of products, International
nal standards may already exist that do not comply with this horizontal methad)lt is hoped

such standafds are reviewed they will be changed to comply with this part of ISO 6888(s0-that eventual

remaining dg

0.2 I1SO 68
staphylococ
aureus, but

In the gener
reference [1
contaminate

0

O backgro

0.3 For the

reaction, but

These latter

staphylq

arding the
hod in the

Standards
that when
y the only

bpartures from this horizontal method will be those necessary for well-established technical reasons.

8 describes two horizontal methods (part 1 and part 2) for the énumeration of coagulag

Ei among which enterotoxinogenic strains are encountered. It is mpainly concerned with Staph

Iso with S. intermedius and certain strains of S. hyicus.

bl case, use part 1 of ISO 6888. However, it is preferable toruse the procedure described in p
) only for foodstuffs (such as cheeses made from raw milk and certain raw meat products) |
d by:

cocci forming atypical colonies on a Baird-Parkertagar medium;

und flora which can obscure the colonies heing sought.

purposes of this part of ISO 6888, the confirmation of staphylococci is based on a positive

it is reconized that some strains of ;Staphylococcus aureus give weakly positive coagulase
strains may be confused with other bacteria but they may be distinguished from such other b

the use of agiditional tests not included in this part of ISO 6888, such as the sensitivity to lysostaphin, the

of haemolys

n, of thermostable nuclease and of acid from mannitol (see reference [2]).

e-positive
ylococcus

art 2 (see
kely to be

Coagulase
reactions.
acteria by
broduction
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Microbiology of food and animal feeding stuffs — Horizontal
method for the enumeration of coagulase-positive staphylococci
(Staphylococcus aureus and other species) —

Part 1:
Technique using Baird-Parker agar medium

11”4

1 Scop

This part|of ISO 6888 specifies a horizontal method for the enumeration of eoagulase-positive staphylococci in
products jntended for human consumption or feeding of animals, by counting of colonies obtained on a solid
medium (Baird-Parker medium) after aerobic incubation at 35 °C or 37 °C.

2 Normjtive references

The following normative documents contain provisions which; through reference in this text, constitute provisions of
this part df ISO 6888. 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 6888 are encouraged to inyestigate the
possibility] of applying the most recent editions of“the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and I[EC maintain
registers ¢f currently valid International Standards:

ISO 688711, Microbiology of food and animal-feeding stuffs — Rules for the preparation of the test sample, of initial
suspensian and of decimal dilutions for microbiological examination — Part 1: General rules for the pyeparation of
the initial suspension and of decimal dilutions.

ISO 7218| Microbiology of food and-animal feeding stuffs — General rules for microbiological examinatipn.

3 Term$ and definitions

For the pyrposes ofthis part of ISO 6888, the following terms and definitions apply.

3.1
coagulasg-positive staphylococci
bacteria which form typical and/or atypical colonies on the surface of a selective culture medium and which show a
positive coagulase reaction when the test is performed following the method specified in this part of ISO 6888

3.2

enumeration of the coagulase-positive staphylococci

determination of the number of coagulase-postive staphylococci found per millilitre or per gram of sample when the
test is carried out according to the method specified in this part of ISO 6888
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4 Principle

4.1 Inoculation of the surface of a solid selective culture medium, using duplicate plates, with a specified quantity
of the test sample if the product is liquid, or with a specified quantity of the initial suspension in the case of other
products.

Inoculation, under the same conditions, using decimal dilutions of the test sample or of the initial suspension, with
two plates per dilution.

4.2 Aerobic incubation of the plates at 35 °C or 37 °C1) and examination after both 24 h and 48 h.
4.3 CalculgtiorroftteTumberof toagutase-positivestaphytococciper mittititre; orpergranm,of sampte from the

number of typical and/or atypical colonies obtained on plates at dilution levels chosen so as to give -a(significant
result, and cpnfirmed by a positive coagulase test result.

5 Diluent gnd culture media
5.1 Genergl
For current laboratory practice, see ISO 7218.
5.2 Diluen
See ISO 6887-1 and the specific standard dealing with the product to be-examined.

5.3 Baird-lParker agar medium 2

NOTE Cagmmercially available media may be used. In suchyrcases, the manufacturer's instructions should Qe followed
carefully.

5.3.1 Base medium

5.3.1.1 Composition

Pancreatic figest of casein 10,0 g

Yeast extract 1049

Meat extragt 500
Sodium pyruvate 10,0 g
L-Glycine 120¢9
Lithium chligride 5049

Agar 12gto22gd
Water, to affinal vetume of 1 000 ml

1) Depending 'emthe gel strength of the agar.

5.3.1.2 Preparation
Dissolve the components or the dehydrated complete base in the water by boiling.

If necessary, adjust the pH so that after sterilization it is 7,2 £ 0,2 at 25 °C.

1) The temperature is agreed between the interested parties and is indicated in the test report.

2) The agar medium is that of Baird-Parker (see reference [3]) with the addition of sulfamezathine (see reference [4]) if the
presence of Proteus is suspected.
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Transfer t

ISO 6888-1:1999(E)

he medium in quantities of 100 ml to flasks or bottles (6.5) of appropriate capacity.

Sterilize the medium for 15 min at 121 °C.

5.3.2 Solutions

5.3.2.1 Potassium tellurite solution

5.3.2.1.1 Composition

Potassium tellurite 1) (K,TeO3) 1,09

Water TOO ™

1) It is|recommended to ensure beforehand that the
potassiufn tellurite available is suitable for this test (see
5.3.2.1.2).

5.3.2.1.2 |Preparation

Dissolve the potassium tellurite completely in the water with minimal heating.

er.

ructions)

them under
for 30 s and

d transfer of
their volume
e for 18 h to
sterile flask

The solid ghould be readily soluble. If a white insoluble material is present in the water, discard the pow
Sterilize by filtration using 0,22 um pore size membranes.
The solutipn may be stored at the maximum for one month at +3 °C% 2 °C.

Discard the solution if a white precipitate forms.

5.3.2.2 Hgg yolk emulsion (concentration approximately 20 % or according to the manufacturer's inst
NOTE If a commercial preparation is available, it should be used.

Use freshl hen eggs with intact shells. Clean,the eggs with a brush using a liquid detergent. Rinse
running water, then disinfect the shells either by immersing them in ethanol (70 % volume fraction)
allowing them to dry in the air, or by spraying them with alcohol followed by flame sterilization.
Proceeding under aseptic conditions break each egg and separate the yolk from its white by repeate
the yolk from one half of the shell fo the other. Place the yolks in a sterile flask (6.5) and add four times
of sterile yater. Mix thoroughly./Heat the mixture in the water bath (6.4) set at 47 °C for 2 h and leav
24 h at +3 °C * 2 °C to alleWw.a precipitate to form. Aseptically collect the supernatant liquid into a fresH
for use.
The emulsion may.be stored at +3 °C + 2 °C for a maximum of 72 h.
5.3.2.3 Sulfameézathine (sulfamethazine, sulfadimidine) solution
NOTE THIS 1S T0 be uSed only It Prole’s SPECIeS are suspected In the est sampie.
5.3.2.3.1 Composition

Sulfamezathine 0,29

Sodium hydroxide solution, c(NaOH) = 0,1 mol/l 10 mi

Water 90 ml
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5.3.2.3.2 Pr

Dissolve the sulfamezathine in the sodium hydroxide solution.

Dilute to 100

eparation

ml with the water.

Sterilize by filtration using 0,22 pm pore size membranes.

The solution may be stored at the maximum for one month at +3 °C + 2 °C.

©1SO

5.3.3 Complete medium

5.3.3.1 Composition
Base mediym (5.3.1) 100 ml
Potassium fellurite solution (5.3.2.1) 1,0ml
Egg-yolk emulsion (5.3.2.2) 5,0 mi
Sulfamezathine solution (5.3.2.3) (if necessary) 2,5ml

5.3.3.2 Pre

Melt the bas|

paration

Add, under
suspected i
water bath

47 °C, mixing well after each addition.

5.3.4 Prepdration of agar plates

Place the a
thickness of

propriate quantity of the complete mediuny (5.3.3) into sterile Petri dishes in order to obtai

about 4 mm, and allow to solidify.

e medium, then cool it to approximately 47 °C by means of the water bath (6.4).

septic conditons, the two other solutions (5.3.2.1 and 5.3:2.2) and if necessary (if Proteus s
the test sample) the sulfamezathine solution (5.3.2:3)," each solution being previously wa

The plates npay be stored, prior to drying, for upto 24 h at +3 °C + 2 °C.

NOTE Th

Before use,
temperature

5.4 Brain-heart infusion broth

e manufacturer's instructions should be followed concerning the storage period for industrially prepareg

dry the plates, preferably” with the lids off and the agar surface downwards, in an over
between 25 °C and 50-°C, until the droplets have disappeared from the surface of the mediuny.

becies are
rmed in a

n an agar

plates.

set at a

5.4.1 Comgosition
Enzymatic ¢ligest\of animal tissues 10,09
Dehydrated ¢alf brain infusion 1259
Dehydrated beef heart infusion 5009
Glucose 20g
Sodium chloride 509
Disodium hydrogenphosphate, anhydrous (Na,HPO,) 259
Water 1 000 ml
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5.4.2 Preparation

Dissolve t

he components or the dehydrated complete medium in the water, heating if necessary.

Adjust the pH so that after sterilization it is 7,4 + 0,2 at 25 °C.

Transfer the culture medium in quantities of 5 ml to 10 ml to tubes or bottles (6.5) of appropriate capacity.

Sterilize the medium for 15 min at 121 °C.

5.5 Rab

bit plasma

Use comn

If dehydra
sterile wa

Add EDT
potassiun

Unless stated by the manufacturer, the rehydrated or diluted plasma shall be used-immediately.

Before ug
negative 4

6 Appa
NOTE
Usual mig

6.1 App3

See ISO ]

6.2 Incubator , for maintaining the inogulated media, plates and tubes within the temperature range 35

37°Cx1
6.3 Dryin
6.4 Watd

6.5 Test

media and incubation of liquid media; in particular, sterile haemolysis tubes, or round-bottom bottles of

dimensio

nercially available dehydrated rabbit plasma and rehydrate it according to the manufacturer's)i

ted rabbit plasma is not available, dilute one volume of fresh sterile rabbit plasma, with threg
er.

\ (ethylenediaminetetraacetic acid) solution to give 0,1 % EDTA in the rehydrsated or dilutg
citrate or sodium citrate has been used as the plasma anticoagulant 3).

e, test each batch of plasma with coagulase-positive strains ofistaphylococci and strains o
taphylococci.

ratus and glassware

Disposable apparatus is an acceptable alternative to-feusable glassware if it has suitable specification
robiological laboratory equipment (see 1SO-7218) and, in particular, the following.

ratus for dry sterilization (oven)  and'Wet sterilization (autoclave)

218.

°C.

g cabinet or incubator , capable of being maintained at between 25°C +1°Cand50°C £ 1
r bath , or similiar apparatus, capable of being maintained at 47 °C £ 2 °C.

tubes, flasks or bottles with screw caps , of appropriate capacity, for sterilization and storg

s 10 mm x 75 mm.

nstructions.

e volumes of

d plasma, if

f coagulase-

U)

°Cx1°Cor

°C.

ge of culture
approximate

6.6 Petri

Ll P | ! £l ! 4
Uishics -, SIETIT, TThautc Ul'ylass Ul PJidstiv.

6.7 Straight wire (see ISO 7218) and Pasteur pipette .

6.8 Total-delivery graduated pipettes , of nominal capacities 1 ml, 2 ml and 10 ml, graduated in O
and 0,5 ml divisions, respectively.

3) Oxala

ted or heparinized plasma does not require EDTA (see reference [5]).

,21ml, 0,2 ml
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6.9 Spreaders, sterile, made of glass or plastic.

©1SO

6.10 pH-meter, capable of being read to the nearest 0,01 pH unit at 25 °C, enabling measurements to be made
which are accurate to £ 0,1 pH unit.

7 Sampling

Sampling is not part of the method specified in this part of ISO 6888. If there is no specific International Standard
dealing with sampling of the product concerned, it is recommended that the parties concerned come to an
agreement on this subject.

It is import
changed d
8 Prepars

Prepare the
concerned.

t that the laboratory receive a sample which is truly representative and has not beenyda

l,ibng transport or storage.

tion of test sample

test sample in accordance with the specific International Standard appropriate to th
f there is no specific International Standard available, it is recommended that the parties

come to an agreement on this subject.

9 Procedt

9.1 Testp

See ISO 68§

ire

prtion, initial suspension and dilutions

7-1 and the specific standard appropriate to the product concerned.

9.2 Inoculation

9.2.1 Trans
suspension
the 102 dilu

9.2.2 If, for

fer, by means of a sterile pipette (6:8); 0,1 ml of the test sample if liquid, or 0,1 ml of
10-1 dilution) in the case of other products, to each of two agar plates (5.3.4). Repeat the pro
tion and for further decimal dilutions-if necessary.

certain products, it is desirable to count low numbers of coagulase-positive staphylococci, th

detection can be raised by a factor of 10 by inoculating 1,0 ml of the test sample if liquid, or 1,0 ml of

suspension
small agar p

for other products, either ‘on the surface of one large agar plate (140 mm) or on the surfac
ates (90 mm). In bethicases, prepare duplicates by using two large plates or six small ones.

9.2.3 Carefully spread the‘inoculum as quickly as possible over the surface of the agar plate, trying ng

the sides of
temperature

he dish, using-the spreader (6.9). Allow the plates to dry with their lids on for about 15 min at

9.3 Incub

tion

maged or

e product
roncerned

the initial
cedure for

e limits of
the initial
e of three

t to touch
aboratory

Invert the plates prepared according to 9.2.3 and Incubate them for 24 h £ 2 h then re-incubate for a further

24h+2hin

the incubator (6.2) at 35 °C or 37 °C4).

9.4 Selection of plates and interpretation

9.4.1 After incubation for 24 h + 2 h, mark on the bottom of the plates the positions of any typical colonies present
(see note 1).

4)

The temperature is agreed between the interested parties and is indicated in the test report.
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Re-incubate all plates at 35 °C or 37 °C®) for a further 24 h + 2 h, and mark any new typical colonies. Also mark any
atypical colonies present (see note 1).

Take for enumeration only those plates (see note 2) that contain at the maximum 300 colonies with 150 typical
and/or atypical colonies at two successive dilutions. One of the plates shall contain at least 15 colonies. Select for
confirmation (9.5) a given number A (in general 5 typical colonies if there are only typical colonies, or 5 atypical
colonies if there are only atypical colonies, or 5 typical colonies and 5 atypical colonies if both types are present,
from each plate).

If there are less than 15 typical and/or atypical colonies present on plates inoculated with undiluted liquid product or

the lowest dilution of other products, it is possible to make an estimated count as described in 9.4.3 and 10.2.

NOTE 1 |Typical colonies are black or grey, shining and convex (1 mm to 1,5 mm in diameter after incubatio* for 24 h and

1,5 mm to [2,5 mm in diameter after incubation for 48 h) and surrounded by a clear zone. After incubation-fot)at(least 24 h an

opalescent ring, immediately in contact with the colonies, may appear in this clear zone.

Atypical calonies may present one of the following morphologies:

a) shining black colonies with or without a narrow white edge; the clear zone is absent or bargly visible and the opalescent
ring i absent or hardly visible;

b) grey golonies free of clear zones.

Atypical cdlonies are formed mainly by strains of coagulase-positive staphylococci contaminating, for example dairy products,

shrimps arld giblets. They are less often formed by strains of coagulase-positive staphylococci contaminating other products.

NOTE 2 |Bacteria belonging to genera other than staphylococci may/give colonies with an appearange similar to

staphylocofcci. Microscopic examination of Gram stain, before confirmation, will enable the distinction of othef genera from

staphylocogci.

9.4.2 If 4 1,0 ml inoculum was spread over three plates (s€€*9.2.2), treat these plates as one in al| subsequent

counting and confirmation procedures.

9.4.3 To|make an estimated count of lower numbers' of coagulase-positive staphylococci, retain a|l plates that

contain any typical and atypical colonies. Select all stch colonies for confirmation within the limits set oyt above.

9.5 Confirmation (coagulase test)

From the purface of each selected colony(9.4), remove an inoculum with a sterile wire (6.7) and transfer it to a tube

or bottle gf brain-heart infusion broth (5.4).

Incubate @t 35 °C or 37 °C5) for@4 h + 2 h.

Aseptically add 0,1 ml of eaeh culture to 0,3 ml of the rabbit plasma (5.5) (unless other amounts are spgcified by the

manufactjirer) in sterile haemolysis tubes or bottles (specified in 6.5), and incubate at 35 °C or 37 °C5).

By tilting fthe tubeexamine for clotting of the plasma after 4 h to 6 h of incubation and, if the test|is negative,

re-examirje at 24vh-of incubation, or examine at the incubation times specified by the manufacturer.

Consider the-coagulase test to be positive if the volume of clot occupies more than half of the original folume of the

liquid.

As a negative control, for each batch of plasma, add 0,1 ml of sterile brain-heart infusion broth (5.4) to the
recommended quantity of rabbit plasma (5.5) and incubate without inoculation. For the test to be valid, the control
plasma shall show no signs of clotting.

5)

The temperature is agreed between the interested parties and is indicated in the test report.
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10 Expression of results

10.1 General case

10.1.1 Calculation of the number

©1SO

a of coagulase-positive staphylococci identified for each plate selected

Calculate, for each of the plates, the number a of identified coagulase-positive staphylococci, according to the

equation:

b
:—CXCC+

where

A; s the number of typical colonies submitted to the coagulase test (9.5);

A,c is tihe number of atypical colonies submitted to the coagulase test (9.5);

Cnc

Round off toJa whole number (see ISO 7218).

10.1.2 Calculation of the number N of identified coagulase-positive staphylococci present in the

portion

For those dishes containing at the maximum 30Q_colonies, with 150 typical and/or atypical coloni
consecutive|dilutions, calculate the number of ceagulase-positive staphylococci for each dish as specified
and calculatg, as a weighted mean from the twio successive dilutions, the number N of identified coagulag
staphylococg¢i present in the test sample, using the following equation:

N =

where

za

is the number of typical colonies which have been shown to be coagulase-positive;
is the number of atypical colonies which have been shown to be coagulase-positive;
is the total number of typical colonies seen on the plate (9.4);

is the total number of atypical colonies seen on the plate (9.4):

V_(11+0,1r}2)d

Brc

yaS

X Cne

DX

i the sum,ofithe coagulase-positive staphylococcal colonies identified on all the dishes selects

i$ the velume of inoculum on each dish, in millilitres;

test

bs at two
i in 10.1.1
e-positive

ig the number of dishes selected at the first dilution;

is the number of dishes selected at the second dilution;

is the dilution rate corresponding to the first dilution selected (the initial suspension is a dilution

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

).

Report the result as the number of coagulase-positive staphylococci per millilitre (liquid products) or per gram (other
products), expressed as a number between 1,0 and 9,9 inclusive multiplied by 10* where x is the appropriate power

of 10.

10.1.3 Example

A count of a product after inoculation with 0,1 ml of product gave the following results:
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