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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.

The proce

described i}
different ty
editorial ru

Attention i
patent righ
any patent |
on the ISO 1

Any trade 1
constitute g

1 the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fo

les of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document maybe the subje
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e Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.
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y in collaboration with the European-Committee for Standardization (CEN) Tech

CEN/TC 463, Microbiology of the food chdin, in accordance with the Agreement on tech
between ISO and CEN (Vienna Agréement).

edition cancels and replaces the first edition (ISO 6888-1:1999), which has been techni
hlso incorporates the amendments ISO 6888-1:1999/Amd 1:2003 and ISO 6888-1:1
. The main changes compared with the previous edition are as follows:

has been changed t¢ relate to the “Food chain”;

us of this document and ISO 6888-2 has been clarified;
ument has been aligned with ISO 7218:2007, i.e. pour molten agar medium at 44 °C to 4]
rrencesywhen appropriate, have been changed from “35 °C or 37 °C” to “34 °C to 38 °C”

rrehces of incubation time, when appropriate, have been changed from “18 h to 24
7 hH'
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7 °C;
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1
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test for

culture

requirements have been added to use 1SO 11133;

all available standards related to sampling techniques have been updated;

confirmation;

the flow diagram procedure in Annex A has been updated;

media and reagents with performance testing in Annex B have been added;

a description of typical and atypical colonies on Baird-Parker agar (BPA) medium has been updated;

the rabbit plasma fibrinogen agar (RPFA) medium has been added as an alternative to the coagulase
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— results of the interlaboratory study (from ISO 6888-1:1999/Amd 1:2003, Precision data) has been
updated;

— the Bibliography has been updated.
Alist of all parts in the ISO 6888 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document, ISO 6888-2 and ISO 6888-3 describe three horizontal methods for the detection

and enumeration of coagulase-positive staphylococci among which enterotoxinogenic strains

are

encountered. It is mainly concerned with Staphylococcus aureus, but also with S. intermedius and certain

strains of S. hyicus.

For the purposes of this document, the confirmation of typical and atypical colonies is based

on a

positive coagulase reaction, but it is recognized that some strains of Staphylococcus aureus give weakly
positive coagulase reactions. These latter strains can be confused with other bacteria but they can be

distinguishgd by the use of additiomat tests ot included i this docurment, Such as tests for Semnsit
to lysostaphin, and production of haemolysin, thermostable nuclease and acid from mannitol
ISO 7218 arjd Reference [15]).

The main technical changes listed in the Foreword, introduced in this document compared with
previous ediition are considered as minor (see ISO 17468). They have a minor impact onthe perform
characterisfics of this method.

Results of the interlaboratory study and samples tested are described in Annex.€:

vity
(see

the
hnce
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Mi

crobiology of the food chain — Horizontal method

for the enumeration of coagulase-positive staphylococci
(Staphylococcus aureus and other species) —

Part 1:

WA
for
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mat
This
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at 34
This

This
food|

Becd
appr

are minimized sothat they do not result in a significant deviation from this horizontal met}

Base
cons
tech

RNING — In order to safeguard the health of laboratory personnel, it is essential that tests

letecting staphylococci are only undertaken in properly equipped laboratories
rol of a skilled microbiologist, and that great care is taken in the dispésal of all

Scope

} °C to 38 °C and coagulase confirmation.

document is applicable to:

products intended for human consumption;

products intended for animal feeding;

bnvironmental samples in the ayea-of food and feed production, handling, and

samples from the primary production stage.

chain.

d on theMnformation available at the time of publication of this document, this me
ideredto be (fully) suited to the examination of fermented products or other products

and

— staphylococci forming atypical colonies on a Baird-Parker agar medium;

— background flora that can obscure the colonies being sought.

Nevertheless, both this document and ISO 6888-2 are given equivalent status.

2 Normative references

under the
incubated

prials. Persons using this document should be familiar with normal laboratorny practice.
document does not purport to address all of the safety aspects, ibany, associatied with its
It is the responsibility of the user to establish appropriate safety and health pradtices.

document specifies a horizontal method for the enumeration of coagulase-positive staphylococci

by cunting the colonies obtained on a solid medium (Baird:Parker medium)[10] after aerobi¢ incubation

horizontal method wa§ griginally developed for the examination of all samples belonging to the

use of the large variety of products in the food chain, it is possible that this horizontal method is not
opriate in evefy)detail for all products. Nevertheless, it is expected that the required mpdifications
1od.

thod is not
containing

hological flora based on Staphylococcus spp (e.g. S. xylosus) (such as cheeses made frorn raw milk

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.
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https://standardsiso.com/api/?name=e7a3a6bb5b13c2b7b85e55085e734bcf

ISO 6888-1:2021(E)

[SO 6887 (all parts), Microbiology of the food chain — Preparation of test samples, initial suspension and
decimal dilutions for microbiological examination

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

ISO 11133, Microbiology of food, animal feed and water — Preparation, production, storage and
performance testing of culture media

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IE(fmaintain terminological databases for use in standardization at the following address¢s:

— ISO Onlline browsing platform: available at https://www.iso.org/obp

— IEC Eleftropedia: available at http://www.electropedia.org/

31
coagulase-positive staphylococci
bacteria that form either typical or atypical colonies, or both, on the stivface of a selective culture
medium (Baird-Parker agar medium) and that show a positive coagulage reaction in a tube test qr on
rabbit plasma fibrinogen agar

Note 1 to enffry: The typical and atypical colonies are described in 9.3

3.2
enumeratipn of coagulase-positive staphylococci
determinatfon of the number of coagulase-positive staphylococci (3.1) per gram, per millilitre, per square
centimetre pr per sampling device/sampled area

Note 1 to enffry: A sampled area is an area not definedby a numerical size, for example, a hot tap, a door hanfdle.

4 Principle

4.1 Gendral

Inoculation| of the surface of‘a-solid selective culture medium, 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 gther
products.

Inoculationf under the’same conditions, using decimal dilutions of the test sample.

4.2 Incubation

Aerobic incubation of the plates at 34 °C to 38 °C and examination after both 24 h and 48 h.

4.3 Enumeration and confirmation

Calculation of the number of coagulase-positive staphylococci per gram, per millilitre, per square
centimetre or per sampling device of sample from the number of either typical or atypical colonies, or
both, obtained on plates at dilution levels chosen to give a significant result, and confirmed by a positive
coagulase test result, within the counting limits of the method and in accordance with [SO 7218.

NOTE See Annex A for a flow diagram.

2 © IS0 2021 - All rights reserved
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5 Culture media and reagents

Follow current laboratory practices in accordance with ISO 7218.

1:2021(E)

The composition of culture media and reagents and their preparation are specified in Annex B.

For performance testing of culture media and reagents, follow the procedures in accordance with either
Annex B or ISO 11133, or both.

For the diluent(s), see the relevant part of the ISO 6887 series.

6
Disp

Usud

6.1

See

6.2

38 °C.

NOT
36 °(

6.3

6.4
met:

6.5
of af

6.6

Equipment and consumables
osable equipment is an acceptable alternative to reusable glassware if it has suitable sp

11 microbiological laboratory equipment (see ISO 7218) and, in particular, the-following

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

SO 7218.

Incubator, capable of maintaining the inoculated media-within the temperature ran

L

) The range 34 °C to 38 °C for incubation of media¢ingludes the use of incubators set at
+2°Cor37°C+1°C.

Water bath, or similar apparatus, capable of'being maintained at 44 °C to 47 °C.

Sterile tubes, bottles or flasks with:caps, of appropriate capacity. Bottles or flasks wi
llic or plastic screw-caps may be useéd:

Sterile Petri dishes, with a diameter of approximately 90 mm or a larger size (option
proximately 140 mm), made.of glass or plastic.

Straight wire (see ISO.7218) or Pasteur pipette.

Loops (of diameter approximately 3 mm) and wires, made of platinum/iridium or nickel/ch

glas

6.7

s rods, or equivalent sterile disposable loops or inoculating needles.

graduated in0,1 ml, 0,1 ml and 0,5 ml divisions, respectively. See ISO 7218.

Grad

uated pipettes and pipettor tips should be fitted with a non-absorbent cotton wool plu

beifications.

ge 34 °C to

B5 °C £ 1 °C,

th non-toxic

hl; diameter

romium, or

Sterile{graduated pipettes or automatic pipettes of nominal capacities of 1 ml, 2 m| and 10 ml,

P to prevent

con

6.8

dmination wnen used to manipulate microblal cultures.

Spreaders, sterile, made of glass or plastic.

6.9 pH-meter, capable of being read to the nearest 0,01 pH unit, enabling measurements to be made
with a tolerance of +0,1 pH unit. The pH meter shall be equipped with either manual or automatic
temperature compensation. See ISO 7218.

6.10 Refrigerator, capable of operating at 5 °C + 3 °C.

6.11 Membranes, with a 0,2 pm pore size.

© IS0 2021 - All rights reserved
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7 Sampling

Sampling is not part of the method specified in this document. Follow the specific International
Standard dealing with the product concerned. If there is no specific International Standard dealing
with the sampling of the product concerned, the parties concerned should come to an agreement on this

subject.

Recommended sampling techniques are given in the following documents:

ISO/TS
1SO 707

17728 for food and animal feed;

formillkk and millk nraductc

ISO 68¢
ISO 133
ISO 174
ISO 185

[tis import
been damag

8 Preparation of the test sample

Prepare th
Standard d
and, if nec
concerned S

9 Proce

9.1 Test

Refer to the

9.2

Transfer, by
suspension
For enumey
according t
dilutions if

Inoculation and incubation

............................. ;
7-3 for fish and fishery products;

07 for the primary production stage;
04 for carcasses;

93 for surfaces.

hint that the laboratory receives a sample that is representative. The sample should not
led or changed during transport or storage.

e test sample from the laboratory sample in accordance with the specific Internati
paling with the product concerned: follow the ptocedures specified in the ISO 6887 s
bssary, 1SO 18593. If there is no specific International Standard available, the pa
hould come to an agreement on this subject:

dure

portion, initial suspension and dilutions

relevant part of the ISQ-6887 series.

means of a_sterile pipette (6.7), 0,1 ml of the test sample if liquid, or 0,1 ml of the if
(1071 dilution) in the case of other products, to a Baird-Parker agar (BPA) plate (see
ation techniques in microbiology of the food chain, the number of Petri dishes to be
p the _tested dilutions is stated into ISO 7218. Repeat the procedure for further ded
hec€ssary.

have

onal
bries
rties

itial
B.2).
ised
imal

If, for certalr products, Tt s desiTable to coumnt Iow MUIMbers of Coaguiase-positive staphytococcd, the
level of detection can be raised by a factor of 10 by inoculating 1,0 ml of the test sample liquid, or 1,0 ml
of the initial suspension for other products, either on the surface of one plate (d = 140 mm) or on the
surface of three small agar plates (d = 90 mm). The number of Petri dishes to be used according to the
dilutions tested is stated in ISO 7218.

Carefully spread the inoculum as quickly as possible over the surface of the agar plate, trying not to
touch the sides of the Petri dish, using the spreader (6.8). Allow the plates to dry with their lids on for
about 15 min at laboratory temperature.

NOTE 1

For inoculation using a spiral plater, see ISO 7218.

© ISO 2021 - All rights res
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Invert the dishes prepared above and place them for 24 h + 2 h in the incubator (6.2) set
38 °C. Then re-incubate for a total of 48 h + 4 h.

NOTE 2  Colonies with typical appearance after 24 h + 2 h incubation can lose their typical

1:2021(E)

at 34 °C to

appearance

after 48 h + 4 h incubation, due to overgrowth with enlargement of the clear zone during the second phase of

incubation. Counting only at 48h * 4h can lead to low counts or no counts.
9.3 Counting of colonies

9.3.1 General description of colonies growing on BPA medium

9.3.1.1 Colonies presumed to be coagulase-positive staphylococci

Typikal colonies are black or grey, shining and convex (1 mm to 1,5 mm in diameter-afteq
for 24 h £ 2 h, and 1,5 mm to 2,5 mm in diameter after incubation for 48 h + 4 h) and are
by aj clear zone, which can be partially opaque. After incubation for at least@24+h, an opa
immlediately in contact with the colonies can appear in this clear zone.

Atyyd
mor

ical colonies have the same size as typical colonies and can_present one of th
bhologies:

chining black colonies with or without a narrow white edge;-tlie clear zone is absent or b
hnd the opalescent ring is absent or hardly visible;

brey colonies free of clear zone.

Aty
for 4
posi

ical colonies are formed mainly by strains of\coagulase-positive staphylococci con|
xample, dairy products, shrimps and giblets..They are less often formed by strains of
Five staphylococci contaminating other products.

9.3.1.2 Colonies not presumed to be coagulase-positive staphylococci

Othe
or at

r colonies are all the remaining colonies possibly present on the plates that do not show
ypical appearance described in 9:3.1.1 and are considered as the background flora.
NOTE Bacteria belonging to(genera other than staphylococci can give colonies with an appearar
staphylococci. Microscopic examination of Gram stain, before confirmation, will enable the disting
genefa from staphylococci.

9.3. Colony counting procedure

Aftef incubation~for 24 h + 2 h, mark on the bottom of the plates the positions of any typi
present.

Re-ihcubate all plates at 34 °C to 38 °C for a further 24 h + 2 h and mark any new typical cg
mark ‘afly atypical colonies present.

incubation
surrounded
escent ring

e following

hrely visible

faminating,
coagulase-

' the typical

ce similar to
tion of other

ical colonies

lonies. Also

For enumeration, only retain plates containing a maximum of 300 colonies in total (typic

al, atypical,

background flora), and including a maximum of either 150 typical or atypical colonies, or both, at two

successive dilutions.

EXAMPLE 1

0 typical colonies, 150 atypical colonies and 150 background flora.
EXAMPLE 2

150 typical colonies, 0 atypical colonies and 150 background flora.

EXAMPLE 3

© IS0 2021 - All rights reserved
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150 typical colonies, 150 atypical colonies and 0 background flora.

One of the plates shall contain at least 10 colonies (either typical or atypical colonies, or both). Select for
confirmation (see 9.4) a given number (in general five typical colonies if there are only typical colonies,
or five atypical colonies if there are only atypical colonies, or five typical and five atypical colonies if
both types are present, from each plate).

If there are less than 10, either typical or atypical colonies, or both, 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 ISO 7218.

If a 1,0 ml ipoculum was spread-over three plates {see 9.2} treat these platesas one-inall subsequent
counting arld confirmation procedures.

To make an|estimated count of lower numbers of coagulase-positive staphylococci, retain all plates|that
contain any| typical and atypical colonies. Select all such colonies for confirmation within the limits set
out above.

9.4 Confijrmation

9.4.1 General

The confirmation of coagulase-positive staphylococci is undertaken' by a tube test (see 94.2)
Alternatively, it can be undertaken by a plate test using RPFA medidm (see 9.4.3 and References |[11],
[13] and [14]).

NOTE Aph alternative procedure can be used to confirm.isélates as coagulase-positive staphylogocci,
providing the suitability of the relevant procedure is verified (see'ISO 7218).

9.4.2 Tu:[e test

From the suyrface of each selected colony (see 9:3-1), remove an inoculum with a sterile wire (6.6) and

transfer it t
the suspens
for24h + 2

Incubate th

Aseptically
are specifie
38°C.

By tilting the tube, examine for clotting of the plasma after 5 h + 1 h of incubation and, if the tdg

negative, re
manufactur

D a tube or bottle of brain-heartinfusion (BHI) broth (see B.3). With the same wire, sp
ion on a non-selective medium (blood agar or nutrient agar) and incubate at 34 °C to 3
h to check the purity of the.selected colony (homogeneous morphology).

e brain-heart infusion bfoth, preferably in a water bath, at 34 °C to 38 °C for 24 h + 2 h.

add 0,1 ml of eachZetrlture to 0,3 ml of the rabbit plasma (see B.4) (unless other amo|
d by the manufactiirer) in sterile haemolysis tubes or bottles (6.4), and incubate at 34

-examine‘after 24 h * 2 h of incubation, or examine at the incubation times specified by
er.

read
8°C

unts

Cto

st is
7 the

Consider th

o r‘nagnlacn testto be pncifivﬂ ifthe cultures yin]ﬂ atleast 3 4+ Pnagn]acn reactions accon

ing

to the scoring guidance in Figure 1. Reactions from 1 + to 2 + are considered as intermediate.

As a negative control, for each batch of plasma, add 0,1 ml of sterile brain-heart infusion broth (see
B.3) to the recommended quantity of rabbit plasma (see B.4) and incubate. For the test to be valid, the
control plasma shall show no signs of clotting.
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- 1+ 2+ 3+
i ]
B % Q
o3 U % &

Scorme Cuagu}aac inter pr etatiomat 241
- no clot negative
1+ | small unorganized clot(s) intermediate shall be confirmed|by another

method (see Introduction)
2 + | intermediate small organized clot intermediate shall-be confirmed|by another

method (see Intreduction)
3+ | large organized clot positive
4+ | entire contents of the tube coagulatespositive

and is not displaced when the tube is inverted

Figure 1 — Scoring of coagtulase test reactions

9.4.3 Plate test using RPFA medium

From the surface of each selected colony\(see 9.3.1), take an inoculum with a sterile wire (6
inocplate on RPFA plates (see B.5).

Sevdral colonies, in addition to e positive control strain and one negative control sty
inocjlated onto one plate such-that the individual colonies have well separated precipitatio

NOTE For guidance, up,to 40 colonies can be inoculated onto one plate (d = 90 mm).

Incupate the plates at.84.°Cto 38°Cfor24h+2hto48h+4h.

Aftef incubation,the staphylococci form black or grey or even white, small colonies surrdg
halo|of precipitation, indicating coagulase activity.

6) and stab

ain, can be
h Zones.

unded by a

h+4h.

Befa[e reading, the plates can be stored in the refrigerator at 5°C + 3°C for 24 h + 2 h to 48

H £ 1
10 LAPITS3IUII UL Cbultb

For calculation of the results, follow the procedure(s) in accordance with ISO 7218. Calculate and report
the results as the number of coagulase-positive staphylococci in cfu (colony forming unit) per gram,
millilitre, per square centimetre or per sampling device.

In cases where no colonies of the target organism have been detected, follow ISO 7218 for the expression
of results for special cases.
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11 Performance characteristics of the method

11.1 Interlaboratory study

Results of the interlaboratory study to determine the precision of the method are summarized in
Annex C. Repeatability and reproducibility limits were determined using four sample types (cheese,

meat, egg powder and reference materials) contaminated at various levels.

The values derived from the interlaboratory study may not be applicable to concentration ranges
sample types other than those given in Annex C.

and

11.2 Repeatability limit

The absolufe difference between two single (log;,-transformed) test results (number of coagu
positive staphylococci per gram or per millilitre) or the ratio of the higher to the lower, of the two
results on the normal scale, obtained using the same method on identical test matesial in the g
laboratory py the same operator using the same equipment within the shortest feasible time inte

will in no more than 5 % of cases exceed the repeatability limit r.

As a general indication of the repeatability limit r, the following values (medians of values per m

and conta

r=20,2
results]

r=1,90
the nor]

EXAMPLE

gram of food
transformed|
of the same
For non-log-
same samplg

ination level, see Annex C) may be used when testing food samples in general:

, range [0,17; 0,50] (expressed as an absolute difference hetween log10-transformed
; or

range [1,48; 3,16] (expressed as a ratio of the higher'to the lower of the two test resulf

mal scale).

A first test result of 10 000 or 1,0 x 10% orcdog,, 4,00 of coagulase-positive staphylococg
was obtained in a given laboratory. Under repeatability conditions, the difference between |
results is not intended to be greater than.£0,28 log;, units. So the result from a second test
sample is expected to be between 3,72.(4,00 - 0,28) log;, units and 4,28 (4,00 + 0,28) log;, U

is not intended to be greater than 1)90. So the second test result is expected to be between 3

(=10 000/1,90) cfu per gram and 19 000 (=100 000 x 1,90) cfu per gram.

For referenjce materials (capsules containing approximately 5 000 cfu, see Annex C), the folloy
values may |be used:

— r=0,19(expressed as an.absolute difference between log;,-transformed test results); or

— r=1,5Y (expressed as'a’ratio of the higher to the lower of the two test results on the normal sc
11.3 Reprpducibility limit

The absolufe differeqce between two sir.lg.le_ (10g10-transfqrmed) test results (number of coagu

positive st

ase-
test
ame
rval,

htrix

test

son

i per
P810~
esult
nits.

fransformed results, the ratio between the first test result and the second test result fronp the

263

ving

hle).

ase-

test

results on the normal scale, obtained using the same method on identical test material in different
laboratories with different operators using different equipment, will in no more than 5 % of cases
exceed the reproducibility limit R.

As a general indication of the reproducibility limit R, the following values (medians of values per matrix
and contamination level, see Annex C) can be used when testing food samples in general:

— R=0,43, range [0,29; 0,66] (expressed as a difference between log;,-transformed test results); or

— R=2,70, range [1,95; 4,57] (expressed as a ratio of the higher to the lower of the two test results on

the nor

mal scale).
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EXAMPLE1 A test result of 10 000 or 1,0 x 10% or log;, 4,00 coagulase-positive staphylococci per gram of
food product was obtained in a first laboratory. Under reproducibility conditions, the difference between log; -
transformed results is expected to be greater than 0,43 log;, units. So, the results from a second laboratory are
expected to be between 3,57 (4,00 - 0,43) log;, units and 4,43 (4,00 + 0,43) log;, units. For non-log-transformed
results, the ratio between the test results from this first laboratory and a second laboratory is not intended to be
greater than 2,70. So, the result from the second laboratory is expected to be between 3 704 (= 10 000/2,70) cfu
per gram and 27 000 (=10 000 x 2,70) cfu per gram.

EXAMPLE 2 A laboratory wants to know the maximum level it can find, which is still in compliance with a
pre-set limit (e.g. a limit of 105 or log,, 5). For this, the R value (on the log scale) is multiplied by a factor of 0,591).
The maximum value is 0,25 (0,43 x 0,59) as a difference between log;,-transformed test results or 1,78 (109.25)
as a ratio between test results. So results up to log;, 5,25 (log;y 5 + log;, 0,25) or 17 800 (=10 000 x 1,78) do not
indidate non-compliance with the limit.

For feference materials (capsules containing approximately 5 000 cfu, see Annex.'C)"the following
valups may be used:

— R =0,39 (expressed as a difference between log,,-transformed test results); er

— R =2,4 (expressed as a ratio of the higher to the lower of the two testresults on the normal scale).

12 [lest report

The test report shall specify, at least, the following informatiofi:
— the test and confirmation method used, with referenceto this document, i.e. ISO 6888-1:2021;
— the sampling method used, if known;

— pll operating conditions not specified in thistdocument, or regarded as optional, together with
Hetails of any incidents that could have infliienced the test result(s);

— hny deviations from this document;

— pllinformation necessary for thecomplete identification of the sample;
— the test result(s) obtained;

— measurement uncertainty;

— the date of the test«

13 Quality assurance

The [laboratory should have a clearly defined quality control system to ensure that the [equipment,
reagents 9nd techniques are suitable for the method. The use of positive controls, negat{ve controls
and planks are part of the method. Performance testing of culture media and reagents is gpecified in
AnnésxB-and-deseribedintsS011133-

oot

1) The factor 0,59 reflects the fact that a test with a one-sided 95 % interval is used to test whether the limit is
exceeded,; it is obtained from the following formula: 0,59 = 1,64 / (1,96 x V2).
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Fig

Annex A
(normative)

Flow diagram of the procedure

5 ; Test portion (X g or X ml)
= |
§ % Diluent for the preparation of the initial suspension
- e (9xXg or 9xXml) and further decimal dilutions, if
= necessary (9.1)
v
T < A
s
o ® Surface inoculation of Baird-Parker (BP) agar
o Q
= § medium (9.2)
ERs Incubation 24h+2hat34°Cto38°C
e £
S &
v
s £ :
5 - —§ Enumeration of typical colonies’(9.3.1)
é g g Re-incubation for additional 24 h + 2*h'at 34 °C to 38 °C
s E (for a total of 4814 h)
£ 3
v
= N
= % Enumerationigf hew typical colonies and
g E atyppical colonies (9.3.1)
5 2
<5}
v \
g 5 Confirmation of typical and atypical colonies, if
S 8 any
=} :: )]
% ° by coagulase tube test (9.4.2) or by RPFA (9.4.3)
g 2
S % Expression of results (10)

e A.1.=Flow diagram of procedure for the enumeration of coagulase-positive
taphylococci (Staphylococcus aureus and other species) using BPA medium
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Annex B
(normative)

Culture media and reagents

B.1 _General

The |general specifications of ISO 11133 are applicable to the preparation and performande testing of
the ¢ulture media described in this annex. If culture media or reagents are prepared)from |dehydrated
complete media and reagents or if ready-to-use media and reagents are used, follow.the manufacturer’s
instructions regarding preparation, storage conditions, expiry date and use.

The [shelf life of the media and reagents indicated in this annex has been determined in sdme studies.
The pser shall verify these under their own storage conditions (in accordance with ISO 11133).

Perfprmance testing of culture media is described in B.6.

B.2| BPA medium/[10][16]

B.2.1 Base medium

B.2.1.1 Composition

Enzymatic digest of casein 10,0 g

Yeast extract 10g

Meat extract 508
Sodium pyruvate (CAS Number 113-24-6) 100 g
Glycine (CAS Number56-40-6) 12,0g
Lithium chlorid€ (¢AS Number 7447-41-8) 50g

Agar 12gto22g?
Water, to-afinal volume of 1000 ml

a Depending on the gel strength of the agar.

B.2.1.2 Préparation

Dissplve the components or the dehydrated complete base in the water by boiling.

Adju

Dispense the medium in quantities of 100 ml into flasks or bottles (6.4) of appropriate capacity.
Sterilize for 15 min in the autoclave (6.1) set at 121 °C.

Store the medium in closed containers at 5 °C (6.10) for up to six months.

© IS0 2021 - All rights reserved 11
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B.2.2 Solutions for BPA medium

B.2.2.1 Potassium tellurite solution

B.2.2.1.1 Composition

Potassium tellurite? (K,Te0O3) (CAS Number 7790-58-1)
Water

a

10g
100 ml

It should be ensured beforehand that the potassium tellurite available is suitable
for this test (see B.2.2.1.2).

B.2.2.1.2
Dissolve th¢

The powdel
powder.

Sterilize by
The solutio

Discard the

Preparation
potassium tellurite completely in the water with minimal heating.

should be readily soluble. If a white insoluble material is present in théwater, discar

filtration using 0,2 pum pore size membranes (6.11).
1 may be stored at 5 °C (6.10) for up to one month.

solution if a white precipitate forms.

B.2.2.2 Egg yolk emulsion (concentration approximately 20'% (e.g. 200 ml/1) or according t

the manuf3

B.2.2.2.1

If a commer

B.2.2.2.2

Use fresh h
under runn
fraction, e.g
followed by

Proceeding
transfer of {
four times t
44 °C to 47
collect the g

cturer's instructions)

General

cial preparation is available, it may be used.

Preparation

bn eggs with intact shells, Clean the eggs with a brush using a liquid detergent. Rinse {

| the

[=}

hem

ing water, then disinfeet-the shells either by immersing them in ethanol (70 % volume

. 700 ml/1)) for 30 s,and-allowing them to dry in the air, or by spraying them with alg
flame sterilization:

under asepticcconditions, break each egg and separate the yolk from its white by repe
he yolk fromeiie half of the shell to the other. Place the yolks in a sterile flask (6.4) and
heir volume of sterile water. Mix thoroughly. Heat the mixture in the water bath (6.3) §
°C for 2hrand leave for 18 h to 24 h at 5 °C (6.10) to allow a precipitate to form. Asepti
uperhatant liquid into a fresh sterile flask for use.

ohol

ated

add
et at
rally

The emulsianamay he stored at 5 °C (6 10) forupto 72 h

B.2.2.3 Sulfamezathine (sulfamethazine, sulfadimidine) solution[16]

B.2.2.3.1 Composition

Sulfamezathine (C;,H;4,N,0,S) (CAS Number 57-68-1) 02g
Sodium hydroxide solution, (NaOH) = 0,1 mol/] 10 ml
Water 90 ml

B.2.2.3.2 Preparation

Dissolve the sulfamezathine in the sodium hydroxide solution.

12

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=e7a3a6bb5b13c2b7b85e55085e734bcf

ISO 6888-1:2021(E)

Dilute to 100 ml with the water.

Steri

lize by filtration using 0,2 pm pore size membranes.

The solution may be stored at 5 °C (6.10) for up to one month.

B.2.3 Complete BPA medium

B.2.3.1 Composition

B.2.3.2 Preparation

Melt
Und

sped
to 41

B.2.

Base medium (see B.2.1) 100 ml
Potassium tellurite solution (see B.2.2.1) 1 ml
Egg yolk emulsion (see B.2.2.2) 5 ml
Sulfamethazine solution (see B.2.2.3) (if necessary) 2,5 ml

the base medium, then let it cool down to 44 °C to 47 °C in a watenbath (6.3).

er aseptic conditions, add the two solutions (see B.2.2.1 and B:2.2.2) and if necessary
ies are suspected in the test sample) the sulfamethazine solution (see B.2.2.3), previou
L °C to 47 °C in a water bath. Mix thoroughly after each addition by rotation to minimizg

A Preparation of BPA plates

r (if Proteus
sly warmed
t foaming.

er to obtain

Pouf the appropriate quantity of the complete medium (see B.2.3) into sterile plates in ord
an agar thickness of about 3 mm and allow it to seljdify.
The prepared BPA plates may be stored, prior, to drying, at 5 °C (6.10) for up to 14 d.
For plates prepared commercially, the instructions of the manufacturers should be followed.
If neccessary, dry the plates before use-according to the instructions given in ISO 11133.
B.3| BHI broth
B.3.1 Composition
Enzymdtic digest of animal tissues 100 g
Dehydrated calf brain infusion 12,5¢g
Dehydrated beef heart infusion 50g
Glucose (CgH1,04) (CAS Number 50-99-7) 2,0g
Caods 1] 3 LOAC N L 2647 .14 L [ liVA
JUUITUIIT UITIVUT TUUT L\_.n._) INUIIIoTT 790717 71T JJ J,J s
Disodium hydrogenphosphate, anhydrous (Na,HPO,) (CAS 25g
Number 7558-79-4)
Water 1000 ml
B.3.2 Preparation

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

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

Dispense the medium in quantities of 5 ml to 10 ml into tubes or bottles (6.4) of appropriate capacity.

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

© IS0 2021 - All rights reserved

13


https://standardsiso.com/api/?name=e7a3a6bb5b13c2b7b85e55085e734bcf

ISO 6888-1:2021(E)

Store the medium in closed containers at 5 °C (6.10) for up to three months.

B.4 Rabbit plasma

Use commercially available dehydrated rabbit plasma and rehydrate it according to the manufacturer's
instructions.

If dehydrated rabbit plasma is not available, dilute one volume of fresh sterile rabbit plasma with three
volumes of sterile water.

Add ethylenediaminetetraacetic acid (EDTA,_CAS Number 60-00-4) solution to give 0.1 % EDTA (e.g.
1 g/1 EDTA)in the rehydrated or diluted plasma, if potassium citrate or sodium citrate has been us¢d as
the plasma pnticoagulant. Oxalated or heparinized plasma does not require EDTA, see Reference’[10].

Unless stat¢d by the manufacturer, the rehydrated or diluted plasma shall be used immediately.

Before use,|test each batch of plasma with coagulase-positive strains of staphylocodci and straips of
coagulase-njegative staphylococci. Performance testing is described in B.6.

B.5 RPFA medium

B.5.1 Base medium

Prepare thd base medium as stated in B.2.1, with the exception,ofithe distribution of the base medjium,
in quantitiejs of 90 ml per flask or bottle (6.4) of appropriate capacity.

B.5.2 Solutions for RPFA medium

B.5.2.1 P¢tassium tellurite solution

Prepare the

potassium tellurite solution as indicated in B.2.2.1.

B.5.2.2 Be¢vine fibrinogen solution

B.5.2.2.1 [omposition
Bovine fibrinogen 5gto7g?
Water 100 ml
a2 Depending on the purity of the bovine fibrinogen.

B.5.2.2.2 Preparation

Under aseptieConditions, dissolve the bovine fibrinogen in the water just prior to use.

B.5.2.3 Rabbit plasma and trypsin inhibitor solution

B.5.2.3.1 Composition

Rabbit plasma with EDTA for coagulase 30 ml
(EDTA coagulase plasma)
Trypsin inhibitor 30 mg

B.5.2.3.2 Preparation

Under aseptic conditions, dissolve the trypsin inhibitor in the rabbit plasma, just prior to use.

14

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=e7a3a6bb5b13c2b7b85e55085e734bcf

B.5.

ISO 6888-

3 Complete RPFA medium

B.5.3.1 Composition

B.5.3.2 Preparation

Melt

Und
to 41

Use
plas

WARNING — If a commercially available solution of bovine fibrinogen or rabbit plas

folld

of the complete medium (in particular the temperature)of the base medium). Othg

med

B.5.

Pout
ana

The
For |

If ne

B.6
The

Base medium (see B.5.1) 90 ml
Potassium tellurite solution (see B.2.2.1) 0,25 ml
Bovine fibrinogen solution (see B.5.2.2) 7,5 ml
Rabbit plasma and trypsin inhibitor solution (see B.5.2.3) 2,5 ml

1:2021(E)

the base medium, then let it cool down to 44 °C to 47 °C in a water bath (6.3).

er aseptic conditions, add the three solutions (see B.5.2.1, B.5.2.2 and B.5.2.3) previou

ma. The holding time of molten media must be as shortened as possible (see ISO 11133)

w with great care the manufacturer's instructions for.the preparation of this s
ium can completely lose its activity.

4 Preparation of RPFA plates

the appropriate quantity of the complete medium (see B.5.3) into sterile plates in ord
bar thickness of about 3 mm and allow it toselidify.

prepared RPFA plates may be stored, prior to drying, at 5 °C (6.10) for up to 14 d.
cessary dry the plates beforéwuse according to the instructions given by ISO 11133.

Performance testing

definitions of productivity, selectivity and specificity are specified in ISO 11133. In ger

plates prepared commercially, the‘instructions of the manufacturers should be followed.

s5ly warmed

L °C to 47 °C in a water bath. Mix thoroughly after each addition by rotatiof*to minimiz¢ foaming.

the complete medium immediately after its preparation, in order to-ayoid any precipitiation of the

ma is used,
plution and
rrwise, the

er to obtain

eral, follow

the procedures for{performance testing described in ISO 11133. Performance testing details are given

in T4

ble B.1 and.Fable B.2.

For
2re

he productivity test, it is preferable to use a fresh suspension of microorganism culture
dings’at 24 = 2 h and 48 + 4 h are necessary.

otherwise,
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Table B.1 — Performance testing for quality assurance of culture media

Medi-| Function | Incubation | Control strain| WDCM | Reference | Method of | Criteria¢ Characteristic
um number?2 . control reaction
media
Black or grey
" . .
Productiv- (24 _02) h Staphylococcus | 00034b Tryptone . colonies with clear
it /34°Cto aureus 00032 soyaagar |Quantitative| Pp=0,5 halo
y 38°C (TSA) (egg yolk clearing
reaction)
Escherichia 00012 or . Total inhi-
colid 00013 bition (0)
(48+4)h
BPA | Seledtivity | /34°Cto Qualitative Total.or —
38°C Proteus 00023 . partial
mirabilis¢ inhibition
(0to1)
Staphylococcus
@8+4)h | Prg’ P 00159b _ Blac_k or gry
- o propny N cO0lonies withpput
Specificity | /34°Cto Qualitative — Ik cleari
38°C Staphylococcus 00036 o egg yolk clealing
epidermidis reaction
a  Refer to thhe reference strain catalogue on at http://www.wfcc.info for information on culture colleetipn strain numbers and contact
details.
b Strain to fe used as a minimum by the user laboratory.
¢ Growth is|categorized as: 0: no growth; 1: weak growth (partial inhibition); 2: good growth; Py is productivity ratio (see ISO 11}133).
d Strain fre¢ of choice, one of the strains has to be used as a minimum.
e Strain to je used if sulfamethazine is added to the medium.

Table B{2 — Performance testing for the quality assurance of the confirmation media and

reagents
Confir- WDCMa
mation Function Incubation Control strains Charact_e rigtic
medium/ numbers reactionp
reagent
Positive refic-
00032 tion:
4hto 64 /34°Cto . 00034 volume of dlot
38'°C Staphylococcus aureus 00035 occupies mpre
than half of|the
00090 volume of the
liquid
Rabbit Negative reac-
plasma / || Coaguldse test tion:
BHI Staphylococcus epider- no sign of clot-
midis ;
ting of the plas-
(24+2)h /34°Cto o 00036 ma while control
38°C 00159 plasma shows
Staphylococcus saprophyt- no clotting with
Icus sterile brain
heart infusion
broth
a2  Referto thereference strain catalogue on at http://www.wfcc.info for information on culture collection strain numbers
and contact details.
b If the batch is already tested for a quantitative test (see ISO 6888-2) or a qualitative test (see ISO 6888-3), this
performance testing for the coagulase reaction is not necessary.
¢ Strain free of choice, one of the strains has to be used as a minimum.
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