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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stand

ards

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.

TSOcottaborates closety with the International Etectrotechnical Commission (IEC)on ail matte
electrotechnical standardization.

The procedures used to develop this document and those intended for its further majntenance
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria.neéded fo

s of

are
- the

different types of ISO documents should be noted. This document was drafted in accordance with the

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

Attention is drawn to the possibility that some of the elements of this document may be the subje
patent rights. ISO shall not be held responsible for identifying any or all such-patent rights. Deta

ct of
Is of

any patent rights identified during the development of the document wilkhbe in the Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and doe$

constitute an endorsement.

For an explanation of the voluntary nature of standards,)the meaning of ISO specific terms
expressions related to conformity assessment, as well-a&s information about I1SO’s adherence td
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso
iso/foreword.html.

This document was prepared by Technical Comvmittee ISO/TC 34, Food products, Subcommittee
Microbiology, in collaboration with Technical'Committee [SO/TC 147, Water quality, Subcommittee
Microbiological methods, and in collaboratign with the European Committee for Standardization (|

not

and
the

org/

5C 9,
5C 4,
'EN)

Technical Committee CEN/TC 463, Microbiology of the food chain, in accordance with the Agreement on

technical cooperation between ISO and CEN (Vienna Agreement).

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

dy. A
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Microbiology of food, animal feed and water —

Preparation, production, storage and performance testing

of culture media

AMENDMENT 2

End of 5.2 (before the NOTE)
Add the following sentence:

Annex K gives the test microorganisms to be used for confirmation media and reagents in spec
food and water microbiology International Standards.

5.4.1, first sentence
Replace the sentence with the following text:

Suitable microorganisms for routine performance testing’are listed in Annexes E, F and K.

End of 6.6.1
Add the following sentence:

Suitable test organisms are describedsin Annex K.

6.6.2, after the second sentence
Add the following sentence:

Suitable test organisms are described in Annex K.

Annex K

Add the/following text as a new annex.

ified
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Annex K
(normative)

Performance testing of confirmation media and reagents

This|annex specifies control strains for the performance testing of confirmation and characterization

med
of sa

For 1

colo

The

conf]
long|

The

docu
orgr]nisms compiled by the World Data Centre for Microorganisms (WBOM)[20] has been selected.

In
reac

stai
and
Tabl

If co
timg
chod

fia, reagents, dyes, stains and materials described in standards for the microbiological examination
mples from the food chain and water.

he microbiological media and reagents under test, the inoculum used is a subculture of an‘isolated
hy. Therefore, the method of performance testing for these products is qualitative.

shortest permissible incubation time specified in the relevant International(Standard for the
irmation or characterization test should be used for the positive control organism(s), while the
pst permissible incubation time should be used for the negative control organism(s).

strains chosen in Table K.1 have been selected preferentially from those already cited in this
ment. If a suitable strain was not available from this source, a(strain from the catalogue of

ost cases, more than one control strain has been listed in Table’K.1 for both positive and negative
tions. The user may choose any of the strains cited for positive and negative reactions.

If cTtrol strains for performance testing of confirmationtor characterization media, reagents, dyes,

s and materials are already specified in the Internatiehal Standard, for example, as in ISO 10272-1
[SO 10272-2 (Campylobacter) and 1SO 10273 (Yersinia enterocolitica), they have not been included in
e K.1. In addition, serological reagents have not been included.

mmercially sourced media or reagents are:used, follow the manufacturer’s instructions, including
, temperature and conditions of perfoymance. If the instructions do not include control strains,
se a positive and a negative strain from“Table K.1. See Clause 6 for requirements.

© IS0 2020 - All rights reserved
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Table K.1 — Control strains for confirmation and characterization media, reagents, dyes,
stains and materials included in documents
from ISO/TC 34/SC 9, ISO/TC 34/SC 5 and ISO/TC 147/SC 4

X b .
Medium/reagent ln;i;ﬁg:gal Function Control strains? t:ﬁ,r?m(l:)]:lrs Ch:::sttﬁ;l;tlc
00024 Positive reaction:
Pseudomonas aeruginosa 00025 Yellow to brick red after adding
00026 TTo Z drops ol Nessler s reagent
Acetamide broth Detection of ammonia
with Nessler’s 1SO 16266 production from 00012
t tamid
reagen acetamide 00013 Negative reaction;
Escherichia coli
00090 No yellow to brickred colou
00179
00012
. . 00013 Pogsitive reaction:
Escherichia coli Blue colonies with surroundfing
00090 .
Acetate agar G . medium blue/green
rowth on acetate
(Sodium acetate 150 21567 agar 00176,
agar) Shigella sonnei 00127 Negative reaction:
No growth or very weak grojwth,
Shigella flexneri 00125 no colour change of the medjum
(remains green)
00007
Positive reaction:
Clostridium perfringens 00080 M / le/viol .
Acid phosphatase Detection of acid auve/purple/violet colour
reagent 15014189 phosphatase 00174
Negative reaction:
Clostridium bifermentans | 00079
No mauve/purple/violet colpur
Positive reaction:
Arginine Detection of L-Ars e Vibrio fluvialis 00137 Turbidity and violet/purple
dihydrolase saline |1SO 21872-1 . g colour
di dihydrolase
medium 00037 Negative reaction:
Vibrio parahaemolyticus
00185 Yellow colour
00009
Enterococcus faecalis 00087 Positive reaction:
00176
Tan to black colour in the
surrounding medium
00177
Enterococcus faecium
Bile aesculin azide (G¢57699.2 Detection of aesculin 00178
agar hydrolysis Aerococcus viridans 00061
00012 Negative reaction:
00013 No tan to black colour in the
Escherichia coli surrounding medium
00090
00179
A Strain free of choice; one of the strains has to be used as a minimum.

serovars.

d Weak coagulase-producing strain of S. aureus.

b Refer to the reference strain catalogue available on http://www.wfcc.info for information on culture collection strain numbers and contact details[20],

¢ Some national restrictions and directions can require the use of a different serovar. Refer to national requirements relating to the choice of Salmonella

© IS0 2020 - All rights reserved
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Table K.1 (continued)

Weak coagulase-producing strainof S. aureus.

X b .
Medium/reagent International Function Control strains? WDCM Characteristic
Standard numbers reactions
00012
00013 Positive reaction:
Escherichia coli
00090 Gas produced in Durham tube
Al ISO 4831 ;
Brilliant green Detection of gas 00179
lactose-bile-broth rSO1832 rr\rnr‘ur'h'nn
00009
Negative reaction:
Enterococcus faecalis 00087
No gas produced in Durham €ube
00176
Positive reaction:
o 00020 Narrow enhanced zéne of
Listeria monocytogenes 00021 B-haemolysis at'thé intersection
) ) of the test straimwith
CAMP medium with Staphylocoecis aureus.
Staphylococcus )
aurets IS0 11290-1 | petection of CAMP . o ) Wide arrow_head zone of )
WDCM 00034and |50 11290-2 |reaction Listeria ivanovii 00018 B-haemplysis at the intersection
Rhodpcoccus equi ) with’Rhodococcus equi
WDCM 00028 Negative reaction:
Listeria ivanovii 00018 Zone not enhanced with
Staphylococcus aureus
Listeria innocua 00017 No zone
00012
00013 Positive reaction:
Escherichia coli
00090 Change of colour to yellow
[SO 11290-1 00179
Carbphydrate
utilifation broths IS0 11290-2 ion of
with different Detection o 00021
ISO 21567 carbohydrate . ;
carbghydrates and f . Listéria monocytogenes Rhamnose: yellow
. ermentation
diffefent ISO 10273 00109
indicptors . .
Negative reaction:
150 22964 Proteus mirabilis 00023
No change in colour
00021 . N
Listeria monocytogenes Xylose; no change
00109
a train free of choice; one of the strains has te,be used as a minimum.
b efer to the reference strain catalogue available on http://www.wfcc.info for information on culture collection strain numbers and contact details[20].
¢ ome national restrictions and direétions can require the use of a different serovar. Refer to national requirements relating to the choice of Salmonella
Serovars.

© IS0 2020 - All rights reserved
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Table K.1 (continued)

X b .
Medium/reagent International Function Control strains? WDCM Characteristic
Standard numbers reactions
Staphylococcus aureus 00032
00034
Campylobacter jejuni 00005
Positive reaction:
i i 00020
Listeria monocytogenes Formation of bubbles.of oxygen
00021
1S0 9232
IS0 10272-1 . Listeria innocua 00017
Catalase reagent Detection of catalase
(3 % hydrogen IS0 10272-2 |after adding hydrogen
peroxide solution) 1S0 11290-1 peroxide solution Listeria ivanovii 00018
00009
IS0 11290-2
Enterococcus faecalis 00087
00176
Negative reaction:
00177 No formation of bubbles of ofygen
Enterococcus faecium
00178
Lactobacillus Qelbrueckii 00121
subsp. bulgaricus
Enterobacter,aeregenes 00175 Positive reaction:
Enterobacgter cloacae 00083 Cream/pl_nk grow_th with
- surrounding medium red
Citrate agar Growth on citrate
(Christensen’s 1SO 21567 agar Shigella sonnei 00127
citrate agar) Negative reaction:
00125
Shigella flexneri No growth
00126
00012
00013 Positive reaction:
Escherichia coli . |
00090 Yellow colour
Glucose agar ISO/TS 11059
) ) 00179
Production of acid from 00024
[ticose
O-F medium with 15021528-1, |8 ) )
overlay 1SO 215282 Pseudomonas aeruginosa 00025 Negative reaction:
00026 Growth, but no yellow colouf
development
Pseudomonas fluorescens 00115
Positive reaction:
Lactobacillus brevis 00099 Agar layer detaches itself frgm
Glucose MRSbroth | ¢ 553, Detection of CO, the underlying contents
with oyverldy agar production Negative reaction:
Lactobacillus delbrueckii 00102
subsp. bulgaricus No gas production, agar laydr not
detached
) Strain free of choice; one of the strains has to be used as a minimum.
b Refer to the reference strain catalogue available on http://www.wfcc.info for information on culture collection strain numbers and contact details[20].
¢ Some national restrictions and directions can require the use of a different serovar. Refer to national requirements relating to the choice of Salmonella
serovars.
d Weak coagulase-producing strain of S. aureus.
© IS0 2020 - All rights reserved 5
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Table K.1 (continued)

. b .
Medium/reagent International Function Control strains? WDCM Characteristic
Standard numbers reactions
00012
Indole reaction o . 00013
. Escherichia coli
medium/reagent 00090
00179
ISO 6579-1 . .
Trypfone/ 00037 Positive reaction:
trypophan 1S0 9308-1 ) ) o
medipm with Vibrio parahaemolyticus 00138 Formation of a red ring within
indole reagent ISO 16654 10 min
(Kovhcs reagent) 1SO 21567 00185
Detection of indole
Tryp one/ formation from Vibrio cholerae 00203
tryptophan saline tryptophan
mediphm with [SO 21872-1
indolk reagent Vibrio vulnificus 00139
(Kovhces reagent)
Enterobacter aerogenes 00175
Indole reagent 1SO 11866-1
(Koviics reagent) Citrobacter freundii 00006 N . Lo
egative reaction:
Salmonella Typhimuriume¢ | 0003% Yellow/brown ring within 10 min
Salmonella Enteritidis¢ 00030
00012
00013 Positive reaction:
Escherichia colf 00090 Development of a pink colour
within a few minutes
00179
Indole reagent Detection of indole
Enterebact 00175
(Vragko and [SO 11866-2 |formation on nreraacter aerogenes
Shertis reagent) membrane filters
Cifrobacter freundii 00006 N . .
egative reaction:
Salmonella Typhimurium¢ | 00031 No pink colour development
Salmonella Enteritidis¢ 00030
00024 Positive reaction:
Pseudomonas aeruginosa 100025 Presence of fluorescence under
00026 UV radiation (360 * 20) nm
Kingh B medium |10 16266 () [Detection of 00012
fluorescein
00013 Negative reaction:
Escherichia coli
00090 No fluorescence
00179
a train free ofichoice; one of the strains has to be used as a minimum.
b efer to thereference strain catalogue available on http://www.wfcc.info for information on culture collection strain numbers and contact details[20].
¢ omé national restrictions and directions can require the use of a different serovar. Refer to national requirements relating to the choice of Salmonella
SEerovars.
d Weak coagulase-producing strain of S. aureus.
6 © IS0 2020 - All rights reserved
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Table K.1 (continued)

X b -
Medium/reagent International Function Control strains? WDCM Characteristic
Standard numbers reactions
00012
00013
Escherichia coli 00090
Positive reaction:
00179 . . o
I'IIe COIOIY TITdLET idl DCCOIITES
KOH stringy — Gram negativee
. L 00156 organism
(3 % potassium 1SO 17995 Gram typing Campylobacter jejuni
hydroxide 00005
solution)
Campylobacter coli 00004
Negativereaction:
00032 . .
Staphylococcus aureus Colony:material remains
00034 smooth — Gram positive
organism
Positive reaction:
Detection of gas Clostridium perfringens 00007 Presence of gas, yellow colofr
Lactose-gelatin 1SO 7937 formation, acid and gelatin liquefaction
medium formation and gelatin Negative reaction:
liquefaction . .
Hafnia alvei 00095 No colour change or red, no
gelatin liquefaction
Positive reaction:
Gas production: Durham tule
Clostridium'perfringens 00007 more than one quarter full of gas
LS (lactose sulfite) Detection of lactose perfring - " &
medium IS0 7937 fermentation and Iron sulfite production:
sulfite reduction Formation of black precipitate
Negative reaction:
Clostridium sporogenes 00008
Gas production but no blackgning
Salmonella Typhimurium¢ |00031
Salmonella Enteritidis® 00030 Positive reaction:
Medium remains purple aftqr
Enterobacter aerogenes 00175 incubation and is turbid
Vibrio parahaemolyticus | 00185
Lysine 150 6579-1 Proteus mirabilis 00023
decarboxylase 1SO 24567
medium £ o250 Detection of L-Lysine Citrobacter freundii 0006
Lysine decarboxylase (LDC)
delc_arbOX)(;l_ase 15021872-1 Cronobacter sakazakii 00214
saline mediuygt 1SO 22964 Negative reaction:
Cronobacter muytjensis 00213 Medium changes from purfle
to yellow
00012
00013
Escherichia coli
00090
00179
Detecti ¢ Positive reaction:
; etection or spores Bacillus cereus 00001
Malachite green 1SO 21871 by microscopic Green stained spores
oxalate solution S
examination ;
None — No green-stained spores
a Strain free of choice; one of the strains has to be used as a minimum.
b Refer to the reference strain catalogue available on http://www.wfcc.info for information on culture collection strain numbers and contact details(20],
¢ Some national restrictions and directions can require the use of a different serovar. Refer to national requirements relating to the choice of Salmonella
serovars.
d Weak coagulase-producing strain of S. aureus.
© IS0 2020 - All rights reserved 7
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Table K.1 (continued)

d

X b -
Medium/reagent International Function Control strains? WDCM Characteristic
Standard numbers reactions
Listeria
monocytogenes 4b 00021
Positive reaction:
Motility media Listeria . Tumbling motility in liquid
1SO 11290-1 di t 25°C under phase-
Non-selective liquid Detection of motility monocytogenes 1/2a Contiast microscona e
medipm including  [ISO 11290-2 v
sterife water Listeria innocua 00017
00032 Negative reaction:
Staphylococcus aureus
00034 No motility in liquid medium
00012
00013 Positive reaction?
Escherichia coli 00090 Diffuse growth/way from the
inoculum¢ine‘{motile)
00179
[SO 11290-1 ¢ |
Detection of motility Listeria
Semi}solid 150 11290-2 monocytogenes 4b 00021
nutrient agar for
motility test
y Listeria Umbrella-like growth pattern
00109
monocytogenes 1/2a
Listeria innocua 00017
Negative reaction:
ISO 21567 Detection of motility Shigella sonnei 00127 Discrete growth confined to the
stab line (non-motile)
00012
Qs . 00013 Positive reaction:
Escherichia coli Growth, medium turns to yellow/
Mucdte broth 00090
Growth in mucate straw colour
(sodipm mucate ISO 21567 broth 00179
brotl})
' ' 00125 Negative reaction:
Shigella flexneri 00126 No growth, no colour change of
the medium (blue colour)
Lactobacillus casei 00100 Positi o
ositive reaction:
Gfowth at 15 °C Lactobacillus plantarum 00104 Turbidity
Lactobacillus delbrueckii |00, Negative reaction:
subsp. bulgaricus idi
MRS proth 1S0 9232 L No turbidity
Lactobacillus delbrueckii | 010 Positive reaction:
subsp. bulgaricus Turbidity
Growth at 45 °C
Negative reaction:
Lactobacillus plantarum 00104
No turbidity
a train friee 0f choice; one of the strains has to be used as a minimum.
b efer to.the reference strain catalogue available on http://www.wfcc.info for information on culture collection strain numbers and contact details[20].
c ma-national tricti and-diractionscan-raguira th fadifforaent rRafartgnatignalye qni L wnlr\riugr th bhai £ Salanall

serovars.

Weak coagulase-producing strain of S. aureus.

© IS0 2020 - All rights reserved
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Table K.1 (continued)

X b -
Medium/reagent International Function Control strains? WDCM Characteristic
Standard numbers reactions
00012
Motility:
00013 o ]
Escherichia coli 00090 Positive reaction:
Diffuse growth out into the medi-
00179 um away from the stab line

Reduction of nitrate to‘nitrife:

Positive reaction:

Clostridi i 00007
ostridium perfringens Red colour after adding the

nitrite detection reagents oi no

Detection of motility colour aftetaddition of zinc dust

Nitrate motility

medium IS0 7937 and reduction of
nitrate to nitrite Motility:
Negative reaction:
Clostridium perfringens 00007
perfring Discrete line of growth along the
stab line without diffusion ifito
the medium
Reduction of nitrate to nitrife:

Clostridium sporogenes 00008 Negative reaction:

Clostridium bifermentans |00079 No red colour after adding the
nitrite detection reagents; rgd
colour after addition of zinc dust

Proteus mirabilis 00023

Enterpbacter aerogenes 00175
Positive reaction:

Cronobacter sakazakii 00214 Turbidity and purple (violet

. colour
Ornithine Cronobacter muytjensis 00213
decarboxylase )
medium 15021567  |Detection of

. L-Ornithine Shigella sonnei 00127
Ornithine 1SO 22964 decarboxylase (0DC) - —
decarboxylase Citrobacter freundii 00006

saline medium

00024
Negative reaction:
Pseudomonas aeruginosa |00025

00026

Yellow colour

Pseudomonas fluorescens 00115

a Strain free of chaejc€; one of the strains has to be used as a minimum.
b Refer to thereferénce strain catalogue available on http://www.wfcc.info for information on culture collection strain numbers and contact detafls[20].

¢ Some national restrictions and directions can require the use of a different serovar. Refer to national requirements relating to the choice of Salmpnella
serovars.

d Weak/coagulase-producing strain of S. aureus.

© IS0 2020 - All rights reserved 9
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Table K.1 (continued)

X b -
Medium/reagent International Function Control strains? WDCM Characteristic
Standard numbers reactions
00024
. 00025
Pseudomonas aeruginosa . .
00026 Positive reaction:
1S0 9308-1
Mauve, violet, purple or dark
15624526+t Pseudomonas JTuorescens [OUTTS bhre-cotorrtthererctontire
1SO 21528-2
150 21872-1 Vibrio parahaemolyticus | 00185
1SO 22964 Detection of 00012
Oxidgse reagent cytochrome
1SO/TS 11059 | gxidase 00013
Escherichia coli 00090
ISO 13720
1SO 13722 00179 Negative reactipi:
No colour'change in the
150 16266 Cronobacter sakazakii 00214 reaction time
1SO 17995
Cronobacter muytjensis 00213
Brochothrix thermosphacta | 00071
0 % NacCl 00203
Vibrio cholerae non 01/
non 0139
00037
6 % NaCl 00138 . )
Vibrio parahaeimolyticus Positive reaction:
00185
Growth (turbidity)
Vibriowulnificus 00139
, 10,% NaCl 00032
eptgne waters Staphylococcus aureus
with different ] il 00034
NaCl 1SO 21872-1 Detection of 0 % NaCl 00185
conc¢ntration: halotolerance Vibrio parahaemolyticus
0%, p %, 10 % 6 % NaCl 00203
Vibrio cholerae non 01/
non 0139
10 % NaCl 00203 . '
Vibrio cholerae non 01/ Negative reaction:
non 0139 No growth (no turbidity)
00037
Vibrio parahaemolyticus 00138
00185
Vibrio vulnificus 00139
00032 Positive reaction:
Staphylococcus aureus 00034 Clotting of the plasma; volume of
. the clot occupies more than the
66635 Talfof the Hquid
Rabbit plasma 150 6888-1 Detection of coagulase | staphylococcus epidermidis| 00036 Negative reaction:
No sign of clotting of the plasma
Staphylococcus 00159 while control plasma shows no
saprophyticus clotting with sterile Brain Heart

infusion broth

a

b

c

d

Strain free of choice; one of the strains has to be used as a minimum.

Refer to the reference strain catalogue available on http://www.wfcc.info for information on culture collection strain numbers and contact details[20],

Some national restrictions and directions can require the use of a different serovar. Refer to national requirements relating to the choice of Salmonella
serovars.

Weak coagulase-producing strain of S. aureus.
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