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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.
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Introduction

The quality of culture media used in the current standards for cosmetic microbiology is an essential
part of microbiological analysis reliability and needs to be verified.

Checking different parameters of culture media such as growth promotion, absence of microbial growth
for non-inoculated culture media, physical characteristics, can help to assess their quality.

This document is intended to provide methods to assess the quality of the media used in cosmetics
microbiology standards and define the minimum acceptance criteria required to ensure their
performance.

This applies fo:
a) commer ially ready-to-use culture media;

b) culture media prepared from dehydrated culture media plus additional ingredients, o1l only
ingrediepts.

vi © IS0 2023 - All rights reserved
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Cosmetics — Microbiology — Quality control of culture
media and diluents used in cosmetics standards

1 Scope

This document specifies the minimum requirements for quality control of microbiological culture
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3.1
cult

mixtyre of ingredients, in liquid or solid form, prepared according to a formula and intendg
the gfowth offmicroorganisms under specific conditions

Note 1 to entry: There are different types of culture media suitable for growing different types of m

et

I

depe

3.11

q

$0 Online browsing platfofm: available at https://www.iso.org/obp

ility of the microbiological test methods described in the ISO cosmetics microbiolggy

Hocument describes mainly growth promotion and microbial control tests and is
commercially ready-to-use culture media and culture media prepared freom dehyd
 or basic constituents in the user’s laboratory.

ormative references

bllowing documents are referred to in the text in sucha way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced dociiment (including any amendmg

1 148, Cosmetics — Microbiology — General instruetions for microbiological examinatio

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

1d [EC maintain terminological databases for use in standardization at the following

C Electropedia: avaitable at https://www.electropedia.org/

e medium

ing on different included nutrients and chemicals present in the formulation.

methods can be substituted provided that their equivalence has beén)demonstrated|

and diluents in order to demonstrate their ahi]ify to detect mirrnnrg:\nicmc and to ensure

standards.

hpplicable to
ated culture

their content
applies. For
ents) applies.

n

addresses:

bd to support

croorganisms

batch of culture medium
lot of culture medium

homogenous and fully traceable unit of culture medium referring to a defined amount of bulk, which
has been produced within one defined production period, having been assigned the same batch number

3.1.2

ready-to-use culture medium
sterile liquid culture medium (3.1.3) or solid culture medium (3.1.4) that is supplied in plates, tubes, or
other containers in ready-to-use form
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3.1.3

liquid culture medium

culture medium (3.1) consisting in aqueous solution of one or more constituents, such as peptone water
or nutrient broth

Note 1 to entry: Liquid culture media in tubes, flasks or bottles are commonly called “broths”.

Note 2 to entry: Enrichment culture media are generally liquid media which, due to their composition, provide
favourable conditions for microorganisms’ multiplication.

3.14
solid culture medium
culture medifm (3.1) containing solidifying substances (e.g. agar, gelatin) in different concentratidns

3.1.5
selective cujture medium
liquid culturg¢ medium (3.1.3) or solid culture medium (3.1.4) which allows specifically, the growth of
a selected npicroorganism while inhibiting partially or totally the growth of different, non-target
microorganigms which can be in the product to be tested

Note 1 to entrjy: It may have indicative properties with growth of characteristic aspéct'of colonies if this is p solid
culture mediym.

3.2

diluent
liquid phase designed to separate microorganisms from a solid ctlture medium (3.1.4) and/or to reduce
their concenfration by dilution without multiplication or inhibition during the time of contact

Note 1 to entrfy: Diluent can contain neutralizing agent to inactivate the antimicrobial properties of the product.

3.3
strain
test microorganism used for quality control of thetculture medium (3.1)

3.3.1
reference stirain
test microorganism provided by a reference culture collection centre

3.3.2
reference stock culture
stored referfence strain
set of separafe identical cultures obtained by a single subculture from the reference strain (3.3.1)

Note 1 to entyy: The reference stock culture or stored reference strain can be stored in a seed lot system (e.g.
single-use via|s or beads) to maintain reference strains in the laboratory.

3.3.3
stock culturte
subculture from a reference stock culture (3.3.2)

3.34

working culture

subculture from a reference stock culture (3.3.2) or stock culture (3.3.3) and is often kept as slants or
plates, used for preparation of calibrated microbial suspension

3.3.5

subculture

passage, i.e. transfer of organisms from a viable culture to fresh medium with growth of the
microorganisms

Note 1 to entry: Any form of subculturing is considered to be a transfer/passage.

2 © IS0 2023 - All rights reserved
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4 Principle

4.1

General information

The quality control of culture media refers to different parameters such as:

— pH;

— absence of microbial growth;

— growth promotion;
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4.3

The purpose of this'test is to check that the medium does not contain any microbiological cc

which

4.4

— tIe manufacturer’s instructions;

blective and indicative properties (when relevant).

are the key parameters to ensure and control the quality of the culture.med
ular attention should also be paid to:

eparing conditions (volume, weighing, water quality);
Lerilization conditions (cycle time, temperature, pressure, packaging);
forage conditions (temperature, duration).

e to comply with these instructions and conditions can affect appearance an
cteristics provided in the manufacturer’s guidanee ‘such as colour, gel consistency
geneity.

For sterilization conditions and/or other conditions, see ISO 21148 and ISO 11133.

ser’s laboratory should ensure its own,pgteparation process is accurate.

pH
an essential physical parameéter of all culture media.

arget pH value should(be’reached after autoclaving when culture media are pr
rated media or basi¢gtonstituents in the user’s laboratory.

Absence of microbiological growth

can intérfere with microbial tests results.

Growth promotion

ia. However,

d functional
, clarity and

epared from

ntamination

The purpose of this test is to ensure the ability of microorganisms to grow on the culture media.

NOTE

4.5

Growth promotion is also called ‘productivity’ of culture medium.

Selective and indicative properties

The purpose of this test is to verify the ability of the culture medium to allow the growth of target
microorganisms and/or to confirm its colony morphology within the range of incubation time and
temperature.

An additional purpose of this test is to ensure that there is no growth of the target inhibited
microorganism(s).
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5 Diluents, neutralizers and culture media

5.1 General

The diluents, neutralizers and culture media suitable for enumeration and detection of microorganisms
are described in ISO 11930, ISO 16212, ISO 18415, ISO 18416, ISO 21149, ISO 21150, ISO 21322,
ISO 22717 and 1SO 22718. Other diluents, neutralizers and culture media may be used if they have been

demonstrate

d to be suitable for use.

Use the general instructions given in ISO 21148. When water is mentioned in this international
standard, use water as specified in ISO 21148.

5.2 DilueJ\ts and neutralizers

Diluents may
the samples.
has antimict
IS0 11930, IS

5.3 Cultui

Culture med
ISO 16212, 19

Culture med
or the instru

Already prej
also be used

6 Appard

The laboratofry equipment, apparatus and\glassware are described in ISO 21148.

7 Strains

The culture
reference sty
method.

be used for preparation and dilutions of calibrated microbial suspensions,and to dig
In this case, it is required that a diluent contains neutralizers if the sample to be
obial properties or contains preservatives. Diluents and neutralizers<are descril
0 16212,1S0 18415, 1SO 18416, ISO 21149, 1S0 21150, ISO 21322,1S022717 and ISO 2

‘e media

ia for enumeration and/or detection of microorganisms/are described in ISO 1
0 18415, 1SO 18416, ISO 21149, 1SO 21150, ISO 21322,4S0 22717 and ISO 22718.

a may be prepared from dehydrated culture media using specific standards instru
ctions provided by the manufacturer of the culture media.

ared commercially manufactured ready-toftse culture media in liquid or solid forn
if they meet the criteria described in this doecument.

itus and glassware

of microorganisms

should be reconstituted according to the procedures provided by the supplier

perse
ested
ed in
P718..

1930,

Ctions

h may

f the

ain. The strains)may be stored as described in EN 12353 or according to another sufitable
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The following strains are used for the growth promotion test. The relationship between the medium to
be checked and the test microorganisms to be used is described in Annex A.

Pseudomonas aeruginosa ATCC®9027TM1) (equivalent strain: CIP®82.118™2) or NCIMB®8626TM3)

or NBRC®13275TM4) or KCTC®2513TM5) or WDCM 000269 or other equivalent national collection
strain);

Staphylococcus aureus ATCC®6538T™ (equivalent strain: CIP®4.83T™ or NCIMB®9518™ or

NBRC®13276™ or KCTC®1916™ or NCTC®10788T™7) or WDCM 00032 or other equivalent national
collection strain);

Escherichia coli ATCC®8739™ (equivalentstrain: CIP®53.126™ or NCIMB®8545™ or NBRC®3972TM

(0]

g
0

A
N

Other

clausg¢.

r KCTC®2571™ or NCTC®12923™ or WDCM 00012 or other equivalent national colle]

indida albicans ATCC®10231™ (equivalent strain: IP 48.72T™ or NCPF® 3179TM8lor N
 KCTC®7965™ or WDCM 00054 or other equivalent national collection strain);

spergillus brasiliensis ATCC®16404™ (equivalent strain: [P 1431 or IMI®14
BRC®9455™ or KCTC®6196™ or WDCM 00053 or other equivalentmational collecti

relevant strains or in-house isolates can be used as needed to supplement the strain

h

1)
Collec
endor
same

2)
is give

named. Equivalent products:may be used if they can be shown to lead to the same results.

3)

This information is giyen for the convenience of users of this document and does not constitute an ef

ISO of

4)
Centel
endor

ATCC®6538™, 9027 8739TM 10231™ and 16404™ are trademarks of the American
Fion. This information is given for he* convenience of users of this document and does not
sement by ISO of the product named. Equivalent products may be used if they can be shown
esults.

CIP®82.118™, 4.83T™ gnid'53.126™ are trademarks of the Collection de I'Institut Pasteur. Th
h for the convenience ofuséers of this document and does not constitute an endorsement by ISO

NCIMB®8626T™-9518T and 8545 are trademarks of the National Collection of Industrial M

the productsnamed. Equivalent products may be used if they can be shown to lead to the same

NBRC®13275™, 13276™, 3972T™ 1594T and 9455™ are trademarks of the NITE Biolo
, JP. This information is given for the convenience of users of this document and does nof
senient by ISO of the product named. Equivalent products may be used if they can be shown|

ction strain);

BRC®1594T™

D007T™9)  or
on strain).

b cited in this

Type Culture
constitute an
to lead to the

is information
of the product

arine Bacteria.
dorsement by
results.

bical Resource
constitute an
to lead to the

same

esults.

5)

KCTC®2513™ 1916™ 2571T™ 7965T™ 6196™ are trademarks of the Korean Collection for

Type Cultures.

This information is given for the convenience of users of this document and does not constitute an endorsement by
ISO of the product named. Equivalent products may be used if they can be shown to lead to the same results.

6)
7)

8)

9)

WDCM: World Data Center for Microorganisms.

NCTC®10788™ and 12923™ are trademarks of the National Collection of Type Cultures. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of the product
named. Equivalent products may be used if they can be shown to lead to the same results.

NCPF® 3179™ is a trademark of the National Collection of Pathogenic Fungi. This information is given for
the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.

IMI®149007™ is a trademark of the International Mycological Institute, UK. This information is given for
the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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8

Procedure

8.1 General recommendation

For culture media prepared from dehydrated culture media or basic constituents in the users’
laboratories, follow the general instructions given in ISO 21148. The supplier’s certificate of analysis
shall be checked to ensure it complies with specification.

For commercially ready-to-use culture media, the supplier’s certificate of analysis shall be checked to
ensure it complies with specification.

3 ph PR N pa | dedel £all H e b= £ 1ol ol £ Li .
It is recommended-toconduetthefotow NTgteSTSToTr Caciroatcir ot curcuremeata:

pH

For culture media prepared from dehydrated media or basic constituents in the userslaborafories,
pH shall|be measured in accordance with ISO 21148.

Absence|of microbial growth

For chedking the absence of microbial growth of the culture media, a fraction of culture mgdia is
incubatdd for specified time and temperatures.

Growth promotion test

For perfprming a growth promotion test, a fraction of cultite’media is inoculated with a khown
level of thicroorganisms.

After indqubation for specified time and temperatures:

— for dolid culture media, the colonies are counted and compared with the theoretical ino¢ulum
and for a control conducted with a previously’approved batch.

— forljquid culture media, a clearly visjble:growth (turbidity, grain, flocculation, etc.), is observed
and compared with a negative controM(non-inoculated media) and/or a control conducted with
a pr¢viously approved inoculated\batch.

Each culfure medium is tested with only one microorganism at a time.

The test|microorganisms récoemmended are listed in Table A.1. They also may be selected frI(ITI the
culture medium manufactuirer's recommendation or may include representative environmental
isolates.

Selective¢ and indicative properties

In addition tothe properties of growth promotion, qualitative assay can be performed to g4ssess
selectivg properties by inoculating with the target and non-target microorganisms. Growth pf the
target organi 1k cREC A

Indicative properties are assessed by the morphology of the target microorganism after incubation
at specified time and temperature.

8.2 Preparation of strains

8.2.1 General

Commercially prepared strains can be used for microbiological control of the performance of culture
media.

The test micro-organisms to be used are listed in Annex A.

© IS0 2023 - All rights reserved
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To perform the tests, use the strains stored in the laboratory to obtain stock cultures and the working
cultures.

The stock culture is a confluent culture obtained by streaking slant tubes or plates with the stored
strain. After incubation, the stock culture can be kept between 2 °C and 8 °C for up to two months
depending on the microorganisms.

The use of stock culture is optional.

The working culture, prepared when needed to perform test, is used to obtain a calibrated suspension
of known microbial content (inoculum).

Micrd organisms should be used within rive passages o1 the reference culture.

The spme growth conditions (agar media, temperature, and incubation time) are used for both stock
cultures and working cultures (see 8.2.2 and 8.2.3).

The preparation of test microorganisms shall be in accordance with Figure 1.

©1S0 2023 - All rights reserved 7
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reference strain

Reconstitution of reference strain and
preparation for storage
seed lot system (e.g single use vials or beads) to
maintain reference strains in laboratories

Subcultare 1
reference stock culture or stored reference strain

stock culture (optional) Subculture 2

— For bacteria and Candida albicans
After incubation, the stock culture can be kept between2 °C'and8°C for up to two months
depending on the microorganisms.

— For Asperygillus brasiliensis
Use a stockculture on potato dextrose agar (PDA).aged not more than 2 months.

no more than
subcultures
Subculture 3 tg 5

working culture

— For bacteriayFryptic soy agar (TSA) for bacteria, at (32,5 +2,5) °C for 18hto 24h

— For Candidd albicans: Sabouraud dextrose agar (SDA) at (32,5 +2,5)°C for 18h
to 24

— Eor Aspergillus brasiliensis: Potato dextrose agar (PDA), at (22,5+2,5) °C for
7 days to 11days.

Figure 1 — Flow chart corresponding to the preparation of test microorganisms

NOTE1 A limited number of serial subcultures and the use of confluent cultures instead of isolated colonies
decrease the risk of change in the susceptibility of strains. The standardization of growth conditions and of
inoculum preparation improves the reproducibility of the test.

NOTE 2  Changes in susceptibility of strains stored by freezing can be observed (due to repeated heat shocks)
when multidose containers are used (for example, containers with several beads brought out the freezer to take
one bead, then replaced in the freezer).

NOTE 3  Other culture media can be used according to recommendations of the strains reference culture
collection centre.

8 © IS0 2023 - All rights reserved
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NOTE
the pe

8.2.2

ISO 49

4  Calibrated, commercially prepared, ready-for-use, strains can be used for microbiolog
rformance of culture media.

Preparation of bacterial and Candida albicans suspensions

73:2023(E)

ical control of

To prepare the working culture of the test microorganism, prepare a subculture from the stock culture
by spreading and growing on slant tubes or plates [tryptic soy agar (TSA) for bacteria, Sabouraud
dextrose agar (SDA) for Candida albicans].

Incub

ate at (32,5 + 2,5) °C for 18 h to 24 h.

d incubate at

It is possible to prepare in the same way a second subculture, starting from the first, an

(32,5
secon
subcu
in the
third

Take
loopfi
in the
dislog

NOTE

Shake
Aspir
obtai

Adjus
bacte
with

Anne

Use this calibrated suspension within 2 h or within 24 h if stored at 2 °C to 8 °C.

8.2.3

To ol
agar
Asper

apprd
7 day

After

+ 2,5) °C for 18 h to 24 h. A third subculture can be grown in the same way, start
d. The second and the third one (if it was carried out) form the working culture.

Iture cannot be carried out in a timely manner, then the first subculture can be kept

incubator (32,5 + 2,5) °C and used to prepare the second subculture. In 'this case
18 h to 24 h subculture and use in the test.

ing from the
f the second
for up to 48 h
prepare the

10 ml of diluent for bacterial or yeast suspension and place in a suitable sterile container. Transfer

i1s of the cells harvested from the agar medium into the diluent; the cells should Y
diluent by rubbing the loop in a small amount of the diluent against the side of the
|ge the cells.

Five grams of sterile glass beads can be added in the suitable sterile container.

the container manually or mechanically, for a maxintum of 3 min, to harmonize thg
hte the upper part of the suspension (avoiding any‘€ontact with the glass beads) and
hed suspension to a sterile container.

t the number of cells in the suspension\about 1x103 CFU/ml (CFU: colony form
ria and Candida albicans using the diluent for bacterial and yeast suspension and i}
Calibration data produced in the laboratory (e.g. using a spectrophotometer, see I1SQO
k C).

Preparation of Aspergillus brasiliensis spore stock suspension

tain the working ulture of the test microorganism, use a stock culture on pot
PDA) aged not mere than 2 months, and prepare a suspension in the diluent for p1
gillus brasiliensis spore suspension. Inoculate by flooding the surface of PDA, in a Rou
priate number of Petri dishes), so as to obtain a confluent culture. Incubate at (22,5
5 to 11 days:

incubation, transfer 10 ml of the polysorbate solution on to the PDA surface. Gent

e suspended
container to

suspension.
transfer the

ing unit) for
h accordance
21148:2017,

hto dextrose
‘eparation of
x flask (or an
* 2,5) °C for

y detach the

spore

srom the culture surface, for example using a spatula or glass beads.

Transfer the suspension to an appropriate flask and stir gently for about 1 min in the presence of glass
beads. Filter the suspension through a sintered filter of porosity 2 (i.e. 40 pm to 100 pum).

Carry out a microscopic examination (magnification x400) to detect the presence of germinated spores
or mycelium fragments.

If germinated spores are present, the suspension shall be discarded.

If mycelium is present in more than one field out of ten, the suspension shall be discarded. However,

it is possible to wash the filtered suspension by centrifuging at 2 000 g for 20 min. Wash the spores
at least twice by re-suspending them in the polysorbate solution and centrifuging and carry out a
microscopic examination (magnification x400) to check the efficacy of the washing/centrifugation.
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Adjust the number of spores in the suspension to the value of about 1x103 spores/ml using the diluent
for preparation of Aspergillus brasiliensis spore suspension and any appropriate means.

The use of a cell enumeration device (e.g. a haemocytometer) is recommended to adjust the number of
spores. If an appropriate cell count chamber is used, follow the instructions accurately.

The suspension should be used during the same working day or the following day if stored between
2 °C and 8 °C. For longer period of storage, the stable spore suspension may be maintained at 2 °C to
8 °C for a validated period of time (absence of germinated spores).

8.2.4 Control of the concentration of the calibrated suspension

Check the inftial concentration of the calibrated suspension.
— Make sufcessive tenfold dilutions of the calibrated suspension in the appropriate diluent:

— The nunjber of dilutions of the calibrated suspension prepared in 8.2 depends onthe used method:
pour plafe or surface spread method.

— Perform|in duplicate the enumeration of 1 ml of the suitable dilution:

— into[TSA for bacteria and into SDA for Candida albicans. Incubate the.dishes at (32,5 + 2,5)[°C for
24 h|to 48 h;

— into[SDA for Aspergillus brasiliensis. Incubate the dishes at (22,5 + 2,5) °C for 3 days to 5 days.
8.3 Abserce of microbial growth

8.3.1 Solid culture media

Incubate a frpction of the culture media at the sameétime and temperature and for the longest duration
as the tested|microorganisms.

8.3.2 Liquid culture media and diluents

Incubate a frjaction of the culture media)and/or diluents at the same time and temperature and fpr the
longest duration as the tested microerganisms.

8.4 Growth promotion

8.4.1 Solid culture media
Two method§ can be used: pour plate, or surface spread.

For pour plgté-method, the inoculated volume will be 1 ml of a 102 CFU/ml suspension of fested
microorganisms.

For surface spread method, the inoculated volume will be 100 ul of a 103 CFU/ml suspension of tested
microorganisms.

NOTE Filtration method can be applied.

For each tested microorganism, aseptically transfer in duplicate the relevant volume (1 ml or 100 pl)
of the calibrated suspension prepared according to the used method, pour plate or surface spread, to
deliver not more than 100 CFU in each fraction of medium.

Incubate for the appropriate time and temperature described in Annex A.
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Liquid culture media

For each tested microorganism, aseptically transfer the relevant volume of the calibrated suspension to
obtain not more than 100 CFU in each fraction of medium in tubes or bottles.

Incubate for the appropriate time and temperature described in Annex A and examine the media for
macroscopic evidence of growth.

For coloured and/or turbid liquid culture media, subculture into or on solid culture media according to
the used method, pour plate or surface spread.

8.5 . Selective properties
" r-or

8.5.1| Solid culture media — For indicative properties

For appropriate microorganism recommended in Annex A, aseptically transfer in duplicate
volunpe of the calibrated suspension prepared in 8.2 to deliver not more than {00 CFU into
of culfure medium or on the surface of each fraction of culture medium using a spreader to
inoculum and distribute it over the entire agar plate according to the usédymethod pour pl3

spre

Incub

8.5.2

volu
the su
it ove

Incub

9 E

9.1

9.1.1

Note

9.1.2

Note

For aripropriate microorganism recommended in Annex4, aseptically transfer in duplicatg

ate for the appropriate time and temperature in the conditiens described in Annex A

Solid culture media — For inhibition properties

e of the calibrated suspension prepared in 8.2,to-deliver at least 100 CFU into each f]
rface of each fraction of culture medium using'a spreader to disperse the inoculum a
I the entire agar plate according to the used'method pour plate or surface spread.

ate for the appropriate time and temperature in the conditions described in the Anng¢
xpression of results

Absence of microbidl growth

Solid culture media

the presence/orabsence of colonies.

Liquid-culture media

he visible growth or no growth in the liquid culture medium.

the relevant
pach fraction
disperse the
te or surface

the relevant
raction or on
nd distribute

X A.

For coloured and/or turbid liquid culture media, note the presence or absence of colonies.

9.2

9.2.1

Growth promotion

Solid culture media

Average the number of colonies on the two plates from the new culture medium batch.

9.2.2

Liquid culture media

Note the visible growth or no growth in the liquid culture medium.

© IS0 2023 - All rights reserved
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For coloured and/or turbid liquid culture media, note the presence or absence of colonies on the sub-
cultured solid culture media.

9.3 Selective and indicative properties

9.3.1 Solid culture media — For indicative properties

Note the appearance and indication reaction of the colonies in the new culture medium batch.

9.3.2 Solid culture media — For inhibition properties

Note the pre

10 Interps

10.1 Gener

Recording al
reportis pro

10.2 Absen

The portion
microorgani

10.3 Growt

10.3.1 Soli

To approve
microorgani

fided in Annex B.

Ihe new batch of culture medium jthe following acceptance criteria shall be met foj

bence or absence of colonies.

retation and acceptance criteria

al

| the results in a report is recommended. An example of culture“media quality c

ce of microbial growth

of the culture medium incubated at the same temiperature and duration as the f
sms shall have no growth after incubation, to approve for the new culture medium bz

h promotion

culture media

bm tested.

For detectio

For enumeration tests of microorganisms, the average number of colonies on the plates from th

batch of cul
average nu

NOTE Th
be half or twi
100/2 =50 CH

tests of microorganisms| there shall be growth on the agar plates.

re medium shalknot differ by a factor greater than 2 (i.e within 50 % to 200 %)
er of coloniesfrom the initial microbial suspension. See Table 1.

e that of the'inoculum. For example, with an inoculum of 100 CFU, acceptable counts are bet
U and 100-% 2 =200 CFU.

bntrol

ested
1tch.

each

b new
bf the

e factor is intreduced to take account of the variability of the method. It means that the resilt can

ween:

Table 1 — Example of culture media quality control report

GROWTH PROMOTION
Microorganisms & test conditions
Strain: Staphylococcus aureus
Incubation time: 48 h
Temperature: (32,5+2,5)°C
Reference medium: Tryptic soy agar (TSA)
Inoculum: 100
Expected results: 50<Number of CFU <200
Number of CFU results: 74
Conform: YES
12 © IS0 2023 - All rights reserved
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10.3.2 Growth promotion — Liquid media culture

To approve the new batch of culture medium, visible growth shall be observed for each microorganism
tested.

For coloured and/or turbid liquid culture media, there shall be growth on the sub-cultured agar plates.
10.4 Selective properties of solid culture media

10.4.1 For indicative properties

— There shall be growth on the selective agar plates.

— Tp demonstrate the indicative performance of a culture medium, visually~¢ompare the colonies on
plate to those enumerated in the initial suspension according to AnnexA. The colonles should be
similar in appearance.

10.4.2 For inhibition properties

No grpwth of the non-target test microorganism occurs.

©1S0 2023 - All rights reserved 13
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Annex A
(normative)

Specifications for growth promoting, inhibitory and indicative
properties of culture media

14 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=a2d6009aa59ef5348e1fd6f93b07f989

:2023(E)

ISO 4973

'SJI319WIS0J Uo p.Jepuels [euo

1eUIaIU] JUBAS[A.1 9] UI palj1oadSptur) jo poriad 1s93.10ys a3 SI aanjeradwal payyoads ay3 J& awi) U0y

bqnoul ay3 ‘1593 uonjowoad yimoag 1o .

suba1qp bplpun?)
psoulbn.ap sbuowopnasq (vans)
103 DIYD1.1aYydSq wnipaw Jese 15a51p
H03 brydLLaY uresed ueaq4£os 1o
y99s 7% (52 F52¢) uorjowo.ad yamo.an Snaunp sn22020]Aydois 6%11Z 0SI| (VS.L) 1ede Aos onad4£iy,
(voas)
, [ooruaydweloyo
pes 20 (62 % 52) uonjowo.d yimo.an Sups1qIb bpIpUDL) (A4 YA N 1M wnipau 1eSe
pes 20 (52 %52) uonjowo.rd yimoan §uDdIqID DPIPUD) Z1Z9T0SI|  9sod1xep pneinoqes
pss 2. (52%522) uonjowo.rd yimoan Supd1gIn DPIPUDL) 2ZETZ 08I (Vas) wnipew JeSe
PS> 2. (52%522) uonjowo.d yimo.an Suba1qy vbp1pun,) 1291 0OSI 9S0.131X3p pne.anoqes
(vas) wnipaw 1ege
U 8¥> D0 (52 ¥6°2¢) uonjowo.d yimo.an Subd1q[b DPIPUD]) 0€61T OSI 9S0.13X9p pne.Inoqes
(vad)
pss 7% (§2F522) uorjowo.d yamo.an SIsualjIsp.iq snjjibuadsy 0£61T OSI| IeSeasoaixap 03ejod
psou1bn.1ab sbuOWIOpnasd
1102 DIYOLI2YISH
4y 8¥s 7% (§2F52¢) uorjowo.d yamo.an Snaunp sn22020]Aydnis 6F1TZ OSI| wnipaw Jegde [T uodnyg
2N d{merodudy sanadoag swISTueg.I00.01]\ p-lepue)s [edo[leu.raju] wnipaw 3.Injn)
uonjeqnduj UoRBgRIUY - : : :

BIpaW 3.1N)[NJ Uonjedwnuy — 'V a[qeL

15

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=a2d6009aa59ef5348e1fd6f93b07f989

:2023(E)

ISO 4973

"SJI19WIS0I U0 pJepuelS [euojjeu.Ialu] JueAa[ad 9yl ul —uw_,.:uwam ouil jo GOCGQ 1S93.J0ys 9y} St aanjeradway UwC_UOQm 93 1e oW} uon

bqnoul ay3 ‘1593 uonjowoad yimoag 1o .

sub21q]p bpIPULY)

GMQENQBLMG Sbuowopnasd

syjo.1q
JUSUWIYDLIUD I9Y10 pue

1102 DIYDLIdYISH 17 uodng
10z Do (S‘2¥5°2€) uonjowo.d yimo.an sna.np sn22020]Aydois SI¥8T OSI| payipow ‘0QT.LT uosnyg
eI N ameradursy sanJtado.ag swsIueg.a100.101 ]\ p.Iepue)s [euonew.Iu] wnipaw 3.1njn)
uoneqnouj uoneqnouj : . : : :

eIpauw 3.1n3[nd pinbif yuswyprIuy — 7'y 3[qeL

© IS0 2023 - All rights reserved

16


https://standardsiso.com/api/?name=a2d6009aa59ef5348e1fd6f93b07f989

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Principle 
	4.1 General information 
	4.2 pH 
	4.3 Absence of microbiological growth 
	4.4 Growth promotion 
	4.5 Selective and indicative properties 

	5 Diluents, neutralizers and culture media 
	5.1 General 
	5.2 Diluents and neutralizers 
	5.3 Culture media 

	6 Apparatus and glassware 
	7 Strains of microorganisms 
	8 Procedure 
	8.1 General recommendation 
	8.2 Preparation of strains 
	8.2.1 General 
	8.2.2 Preparation of bacterial and Candida albicans suspensions 
	8.2.3 Preparation of Aspergillus brasiliensis spore stock suspension 
	8.2.4 Control of the concentration of the calibrated suspension 

	8.3 Absence of microbial growth 
	8.3.1 Solid culture media 
	8.3.2 Liquid culture media and diluents 

	8.4 Growth promotion 
	8.4.1 Solid culture media 
	8.4.2 Liquid culture media 

	8.5 Selective properties   
	8.5.1 Solid culture media — For indicative properties 
	8.5.2 Solid culture media — For inhibition properties 


	9 Expression of results 
	9.1 Absence of microbial growth 
	9.1.1 Solid culture media 
	9.1.2 Liquid culture media 

	9.2 Growth promotion 
	9.2.1 Solid culture media 
	9.2.2 Liquid culture media 

	9.3 Selective and indicative properties 
	9.3.1 Solid culture media — For indicative properties 
	9.3.2 Solid culture media — For inhibition properties 


	10 Interpretation and acceptance criteria 
	10.1 General 
	10.2 Absence of microbial growth 
	10.3 Growth promotion 
	10.3.1 Solid culture media 
	10.3.2 Growth promotion — Liquid media culture 

	10.4 Selective properties of solid culture media 
	10.4.1 For indicative properties 
	10.4.2 For inhibition properties 


	Annex A (normative)  Specifications for growth promoting, inhibitory and indicative properties of culture media 
	Annex B (informative)  Quality control report for culture media 
	Bibliography 

