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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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to conformity assessment, as well as information about ISO's adherence to the World Trade
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cument was prepared by Technical Committee dSO/TC 34, Food products, Subcommittg
blogy, in collaboration with the European Committee for Standardization (CEN) Technical Con
463, Microbiology of the food chain, in accofdance with the Agreement on technical coop
h [SO and CEN (Vienna Agreement).

all parts in the ISO 15213 series can be-found on the ISO website.
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Introduction

Clostridium (C.) perfringens is a gram-positive, anaerobic, spore-forming bacterium. As a ubiquitous
bacterium, C. perfringens is predominantly found in soil, but also in the intestinal tract of humans and
animals. Therefore, the presence of C. perfringens in high numbers can be an indication of inadequate

preparation or handling of food.

High numbers of C. perfringens in ready-to-eat-food can cause human illness, mainly diarrhoea. The strains
are classified into toxin types, depending on the ability to produce different so called “major” and “minor”
toxins. Food poisonings related to C. perfringens are mostly caused by C. perfringens isolates with the ability

to produce C. perfringens enterotoxin (CPE).

A charalcteristic feature is the heat resistance of the spores; they have the ability to germinate and rpultiply

in ready-to-eat food after the cooking process. Ingestion of contaminated food is followed by gastroin|

festinal

disease] when enzyme-resistant C. perfringens enterotoxins are set free during sporulatien in the small

intestine. The strains are classified into different types.

This dpcument describes the horizontal method for the detection of C. perfringens in foo

1, feed,

envirormental samples and samples from the primary production stage. The method for the enunjeration
of sulfite-reducing Clostridium spp. is described in ISO 15213-1 and ISO 15213-2/describes the method for
the enumeration of C. perfringens. These three parts are published as a series of International Standards

becaus¢ the methods are closely linked to each other. These methods ate)often conducted in ass
with eafrh other in a laboratory.

bciation
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Microbiology of the food chain — Horizontal method for the

dete

Part
Det

ction and enumeration of Clostridium spp. —
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responfsibility of the user to establish appropriate safety and health practices.

1 Scope

This do
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— rea
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— TIea

ction of Clostridium perfringens

NG — In order to safeguard the health of laboratory personnel, it is essential thattests
n of Clostridium perfringens are only undertaken in properly equipped laboratories
trol of a skilled microbiologist, and that great care is taken in the disposal of all inc
hls. Persons using this document should be familiar with normal laboratory practiq
ent does not purport to address all of the safety aspects, if any, associated with its use.

cument specifies the detection of Clostridium (C.) perfringens.

cument is applicable to:

ducts intended for human consumption;

ducts intended for animal feeding;

ironmental samples in the area of food and feed production and handling;
iples from the primary production stage.

rizontal method was originally developed for the examination of all samples belonging
pin. Based on the information available at the time of publication of this document, this m4
red to be fully suited to the exaniination of all samples belonging to the food chain. However, |
rge variety of products in the\food chain, it is possible that this horizontal method is not appf
 detail for all products. Neyertheless, it is expected that the required modifications are mij
they do not result in a significant deviation from this horizontal method.

o food categories:
ly-to-eat, ready-to-reheat meat products;
5 and egg products (derivates);

y-to-eat, ready-to-reheat fishery products;

for the
under
ubated
e. This
tis the

to the
bthod is
because
opriate
himized

Interlaboratory stddies with a small number of participating laboratories (<10) were conducted for the

— pro

cessed ITulls and vegetables;

— infant formula and infant cereals (with probiotics);

— multi-component foods or meal components.

It has also been validated with a small number of participating laboratories for the following other category:

— env

ironmental samples (food or feed production).

© IS0 2024 - All rights reserved
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Since the method is not commonly used for samples in the primary production stage, this category was not included in
the interlaboratory study. Therefore, no performance characteristics were obtained for this category. The method has
not been validated for the category ‘pet food and animal feed’, as the test samples used for the interlaboratory study
were already naturally contaminated with C. perfringens. Given the limited number of participating laboratories in
the interlaboratory studies, the calculated performance characteristics can be used as indicative values of the method
performance. For detailed information on the validation, see Clause 11 and Annexes C to F.

2 Normative references

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 latefted Of the referenced documer ncluding any amendimer appiie

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

[SO 72118, Microbiology of the food chain — General requirements and guidance for microbielogical examfnations

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

3 Terms and definitions
For the purposes of this document, the following terms and definitions-apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS Online browsing platform: available at https://wwwzis0.org/obp

— IE(QElectropedia: available at https://www.electropedia.org/

3.1
presumptive C. perfringens

presumptive Clostridium perfringens
spore-forming bacteria forming typical colonies on a specific selective medium under obligate arfaerobic
conditigns

Note 1 tp entry: Presumptive C. perfringens are spore-forming bacteria that are able to produce typical colonigs under
the conditions specified in this document.

3.2
confirmed C. perfringens

confirmed Clostridiuntperfringens
bacteria that producé.characteristic colonies on the specified selective medium under obligate arjaerobic
conditigns and eithet possess the enzyme acid phosphatase, or are able to produce sulfite, are not able to
produc¢ indole and'are not motile (SIM agar)

3.3
human|pathogenic C. perfringens

humall pathugcuib C:U.)tl ;d;u:u PCI][I l.lly(:ll.)
confirmed C. perfringens (3.2) strains which possess the ability to produce C. perfringens enteroxin (CPE),
encoded by the cpe gene

Note 1 to entry: The cpe gene can be located either chromosomally or on large plasmids. These isolates are able to
produce CPE in the small intestine on sporulation and cause human illness.

© IS0 2024 - All rights reserved
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on of C. perfringens
on of Clostridium perfringens

determination of confirmed C. perfringens (3.2) in a particular mass, volume of product, on a surface area or
object, when a specified test is conducted

Note 1 to entry: Specified tests are given in Clause 9.

4 Principle

41
The det

4.2 E
A selec

sample
product

4.3 s

From t
37°Ca

44 C

ection of C. perfringens requires three successive stages as specified in Annex A.

nrichment in selective liquid medium

[ive culture medium (at ambient temperature) is inoculated with a specified/quantity of
if the initial product is liquid, or a specified quantity of an initial suspension in the case
s. The inoculated selective medium is incubated at 46 °C for 18 h.

olation on selective solid medium

d at 46 °C respectively for 24 h anaerobically.

pnfirmation

Confirnpatory tests are carried out. The result is expressed as C. perfringens detected or not deted

sample
betwee
5 Cu

Follow
reagent
the pro

6 Eq

Dispos3
usual m

6.1 A
sealed ¢

volume. Additionally, the method mentioned.in Annex G can be used for molecular differe
h non-pathogenic and human pathogenic C;.péerfringens strains.
[ture media and reagents

current laboratory practices in‘accordance with ISO 7218. The composition of culture me
s and their preparation are specified in Annex B. For performance testing of culture medig
cedures in accordance withy SO 11133 and Annex B.

nipment and cansumables

ble equipmentisan acceptable alternative to reusable glassware if it has suitable specificatig
icrobiological Taboratory apparatus (see ISO 7218) and, in particular, the following shall be u

ppropriate apparatus for achieving an anaerobic atmosphere, a jar that can be herm
r afiy'other appropriate equipment which enables anaerobic atmosphere conditions to be mai

for the

he test
bf other

e cultures obtained in 4.2, two selective plating media are/inoculated. The plates are inculbated at

ted per
htiation

dia and
, follow

ns. The
sed.

etically
ntained

total incubation time of the culture medium. Other systems of equivalent performance,

such as

anaerobic cabinets, may be used. Follow the manufacturer’s instructions for installation and maintenance.

The composition of the atmosphere required can be achieved by means of the addition of a gas mixture (e.g.
from a gas cylinder) after evacuation of air from the jar, by displacement of the atmosphere in a cabinet or
by any other appropriate means (such as commercially available gas packs). In general, anaerobic incubation
requires an atmosphere of less than 1 % volume fraction oxygen, 9 % volume fraction to 13 % volume
fraction carbon dioxide.

6.2 Apparatus for dry sterilization (oven) or wet sterilization (autoclave).

63 D

rying cabinet or oven, ventilated, capable of operating between 25 °C and 50 °C.

© IS0 2024 - All rights reserved
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6.4 Freezers, capable of operating at -20 °C = 2 °C and below -70 °C.

6.5 Incubator(s), capable of operatingat 37 °C+1°C,46°C+ 1 °C.

6.6 pH-meter, having an accuracy of calibration of 0,1 pH unit at 25 °C.

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

6.8 Sterile bottles, flasks or tubes, of appropriate capacity. Bottles, flasks or tubes with non-toxic
metallic of plastic screw-caps may be used.

6.9 Sterile graduated pipettes or automatic pipettes, of nominal capacities of 10 ml and 1 l,

6.10 Sterile loops, of approximate diameter of 3 mm (10 pl volume) and of 1 pl volumey or inogulation

needle pr wire.
6.11 Sterile Petri dishes, with a diameter of approximately 90 mm.
6.12 Thermostatically controlled water bath, capable of operating at 44(°CG'to 47 °C.

7 Sampling

Sampling is not part of the method specified in this documentiFollow the specific International St

dealing

of the product concerned, it is recommended that the parties concerned come to an agreement

subject

Recomipnended sampling techniques are given in thefellowing documents:

— ISO
— ISO
— ISO
— IS0
— IS0
— ISO
[tisimp

The san

8 Pr

andard

with the product concerned. If there is no specific International Standard dealing with the sampling

TS 17728 for food and animal feed;

707 for milk and milk products;

6887-3 for raw molluscs, tunicates and echinoderms from primary production areas;
13307 for primary production stage;

17604 for carcasses;

18593 for surfaces.

ortant that thelaboratory receives a sample thatis representative of the product under consid
hple should\not have been damaged or changed during transport or storage.

pparation of test sample

on this

eration.

Prepare the test sample from the laboratory sample in accordance with the specific International Standard

dealing

with the product concerned. Follow the procedures as specified in the ISO 6887 series.

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

© IS0 2024 - All rights reserved
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9 Procedure

9.1 G

The pro

eneral

cedure as given in Annex A shall be followed.

9.2 Test portion and initial suspension

Follow the procedures in accordance with the ISO 6887 series and the specific International Standard

dealing

with the product concerned.

Prepare¢ the initial suspension in the case the product of concern is not liquid. Add 1 ml (6.9) of th
samplelor 1 ml (6.9) of the initial suspension (0,1 g product) to 9 ml of rapid perfringens medium(({RH
Alternafively, 10 ml (6.9) of the liquid sample or of the initial suspension (1 g product) is added’to ¢

RPM (B

[t is po
sample
batch o

Similar
the (pr
pooling]

be verifiied according to the protocol described in ISO 6887-1.

NOTE

93 S

Incubat]

9.4 Is

Allow t

lower t
(6.3) be

From the selective enrichment gbtained at 9.3, inoculate by means of a 10 pl loop (6.10) the surf

Petri di
Petri di

Incubat]
LENA p

NOTE

spreading colonieswon the surface of the medium. Pour about 5 ml of the TSC medium (see B.3) as overlay and

solidify

12).

bsible to composite or pool samples of the same type, to reduce workload when a large nu
are required to be examined. This can be necessary to reflect microbiolégical quality of
F product of environmental samples or required by regional legislation.

t)enrichment cultures from the test portions may be pooled and carried out as a single tes
procedures are described in ISO 6887-1. Whether it is possible to pool samples of a certain ty|

plective enrichment

e the selective enrichment broth RPM in closed tubes or bottles (9.2) at 46 °C (6.5) for 18 h =

olation

emperature. If necessary, dry the'surfaces of the plates (see ISO 11133) in a drying cabinet
fore use.

sh (6.11) containing th€ selective medium tryptose sulfite cycloserine agar (TSC agar, B.3
ch (6.11) containing the selective medium Lactose egg-yolk neomycin agar (LENA, B.4).

ates anaerobi€ally (6.1) in an incubator (6.5) at 46 °C for 24 h + 2 h.

by leaving the Petri dishes standing on a cool horizontal surface.

e liquid
Ml M)
)0 ml of

mber of
a large

y, a number of test portions may be pooled and examined together in\larger quantities of media, or

. These
pe shall

Validation of this method can be conducted according to the-appropriate documents in ISO 16140 (a]l parts).

he selective plating media (B.3 and Bi4) to equilibrate at room temperature if they were stored at a

or oven

hce of a
) and a

e the TSC agar platés anaerobically (6.1) in an incubator (6.5) at 37 °C for 24 h + 2 h. Incubate the

After inggulation of the TSC agar plates an overlay of TSC agar can be used to prevent the development of

allow to

95 C

9.5.1

£ - Vol al V W]
HIITIIativnn U1 . Pt Jrimnygciris

Selection of colonies for confirmation

9.5.1.1 Typical colonies on TSC agar are black or grey to yellow-brown staining, even if the colour is faint.

Typical colonies on LENA show yellow colour (acid fermentation from lactose) and precipitation (lecithinase
reaction).

Upon removal of the TSC agar plates from the anaerobic atmosphere, plates shall be read within 30 min as
the colour of the colonies can rapidly fade and disappear upon exposure to oxygen. If anaerobic jars are used,

© IS0 2024 - All rights reserved
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the plates should be checked jar by jar or in small portions if the incubation was performed in an anaerobic
incubator (6.1, 6.5).

For confirmation, take five presumptive C. perfringens colonies from each dish containing typical colonies
(see 9.4). If more than one morphology is present among the colonies, select one of each morphology for
subculture and confirmation.

9.5.1.2 Allow the plates to equilibrate at room temperature if they were stored at a lower temperature. If
necessary, dry the surface of the plates before use (see ISO 11133).

Streak each of the selected colonies with a sterile loop (6.10) onto one non-selective blood agar plate, e.g.
Columbya aga Hbleodisnetavaiable Colombinasarbase oranothernpbrientrichmedium (e.g.
Tryptone soya agar or Brain heart infusion agar) can be used with or without blood. Several isolate$ can be
streakeld onto identified sectors of a non-selective agar plates. Streaks should obtain well-isolated’cqlonies.

Incubatle the plates in an anaerobic atmosphere (6.1) at 37 °C (6.5) for 20 h * 2 h. Right after incyibation,
select well-isolated freshly grown colonies for confirmation. Confirmation may be done either by the acid
phosphptase test (9.5.2) or by the sulfite indole motility (SIM) agar test (9.5.3).

NOTE Alternative procedures (see ISO 7218) can be used to confirm whether the typical colonies are C. perfringens,
providedl that the suitability of the alternative procedure has been validated (see [SO16140-4 or ISO 16140-6].

After irlcubation, these plates can be refrigerated at 5 °C (6.7) for a maximum of 48 h before reading. For
plates which were incubated anaerobically, maintain the anaerobic atmesphere.

9.5.2 |Acid phosphatase test

9.5.2.1| Itisknown that, beside C. perfringens, some other Glestridium strains (e.g. some strains of C. paratii)
can produce acid phosphatase, but this ability is very limited. Therefore, only a very low percentage|of false
positivgs is expected.

9.5.2.2]| Colonies grown anaerobically on blood exr'nutrient agar plates are spread on filter paper ard 2 to 3
drops of the acid phosphatase reagent (B.6) ar€ placed onto the colonies. If a commercially available]| test kit
is used,|follow the manufacturer's instructions.

NOTE Itis possible to drip acid phosphatase reagent on colonies, if no further investigation of the colonies iy needed.
9.5.2.3| A purplish colour developed within 3 min to 4 min is considered as a positive reaction.

9.5.3 |Sulfite indole motility (SIM) agar test

Coloniep grown anaerobically on blood or nutrient agar plates are stabbed into SIM agar tubes (B}7). The
tubes afe incubatedfor'22 h + 2 h at 37 °C (6.5), in an anaerobic atmosphere (6.1) with the caps of the SIM
agar tubes loosened-After incubation the tubes are read for:

— Sulfite production: tubes showing blackening are positive

— Motility: tubes showing growth outside the inoculation stab are positive

— Indole production: tubes giving ared coloured ring directly after adding Kovacs reagent (B.8) are positive

C. perfringens is positive for sulfite production and negative for indole production and motility.

9.5.4 Differentiation between human pathogenic and non-pathogenic C. perfringens strains
(optional)

Additionally, the method described in Annex G can be used for molecular differentiation between human
pathogenic and non-pathogenic C. perfringens strains.

© IS0 2024 - All rights reserved
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Interpretation

C. perfringens produces black or grey to yellow-brown staining on TSC agar, even if the colour is faint,
and possesses acid phosphatase, or are positive for sulfite production, negative for indole production and
mobility on SIM agar.

10 Expression of results

In accordance with the interpretation of the results, indicate C. perfringens detected or not detected in a test

portion

of x g or x ml of product, or on the surface area swabbed or per sampling device.

11 Intllicative performance characteristics of the method

11.1V

Using t
laborat

The ind
describ

NOTE

alidation based on principles of ISO 17468

e standardized reference method, an interlaboratory study with a small number of parti
bries (<10) was conducted based on the principles of ISO 17468.

icative performance characteristics of the method as derived from the-interlaboratory st
pd in 11.2.

o« » o«

In this document, the words “category”, “item”, “matrix” and "typé” are combined with “food” to

the clarity of this document. However, the word "food” is interchangeable with “feed” and the other areas of

chain as

mentioned in Clause 1 of this document.

11.2 lJldicative performance characteristics

The indicative performance characteristics of the method(specificity, sensitivity, LODg,) were detgq

in inter
interlah

aboratory studies. All data are given in Annex C-to F. It is possible that the values derived f
oratory studies are not applicable to (food) gategories other than those used in the study.

A summary of the indicative LOD; values is given in Tables 1 till 4.

ripating

udy are

improve
the food

rmined
rfom the
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agar and acid phosphatase as confirmation method

(Food) category (Food) item LODg, Test portion size Strain used in the interlab-
in cfu/test portion oratory study

Ready-to-eat, ready- |Canned meat 29(1,7-51) 1 gram Clostridium perfringens

to-reheat meat prod- CECT2 4110

ucts

Eggs and egg products|Egg powder 09(0,4-2,3) 1 gram Clostridium perfringens NCTC
13170 (WDCM 00201)

Ready-to-eat, ready- |Canned fish 3,2(1,3-76) 1 gram Clostridium perfringens CECT

to-rehet fishery 4110

products

Procesged fruits and |Canned 1,0 (0,6 - 1,5) 1 gram Clostridium perfringens NCTC

vegetabjles pineapple 13170 (WDCGM- 00201

Infant fprmula and Infant formula |4,9 (3,1 -7,6) 1 gram Clostridium perfringengs CECT

infant cpreals with probiotics 4110

Multi-c¢mponent Instant soup 0,5(0,2-1,4) 1 gram Clostridium perfringes NCTC

foods of meal compo- 13170 (WDCM 00201

nents

Envirorymental Swabs 1,7 (0,7 - 4,4) Cloth Clostridium perfringens CECT

sampleg (food or feed 4110

production)

a  Colgccion Espafiola de Cultivos Tipo (CECT)

Table B — Summary of the indicative LOD, values from the interlaboratory study for TSC isglation
agar and SIM agar test as confirmation method

(Food) [category (Food) item LOD¢, Test portion size Strain used in the interlab-
in cfu/test poftion oratory study

Ready-to-eat, ready- |Canned meat 2,9 (1,7-51) 1 gram Clostridium perfringens CECT

to-reheft meat prod- 4110

ucts

Eggs and egg products|Egg powder 240 (0,9 - 5,1) 1 gram Clostridium perfringegs NCTC
13170 (WDCM 00201

Ready-tio-eat, ready- |Canned fish 3,0(1,2-72) 1 gram Clostridium perfringens CECT

to-reheft fishery 4110

products

Procesged fruits and |Canned 1,1(0,8-1,7) 1 gram Clostridium perfringeps NCTC

vegetalles pinéapple 13170 (WDCM 00201

Infant fprmula and Infant formula (2,9 (1,9 -4,5) 1 gram Clostridium perfringens CECT

infant cpreals with probiotics 4110

Multi-component: Instant soup 0,5(0,2-1,4) 1 gram Clostridium perfringeps NCTC

foods of meal\ieempo- 13170 (WDCM 00201

nents

Environmmertat Swabs 2,5 (H4=%5) Cioth Clostridiunt perfringens CECT

samples (food or feed 4110

production)

© IS0 2024 - All rights reserved
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Table 3 — Summary of the indicative LOD;, values from the interlaboratory study for LENA isolation
agar and acid phosphatase as confirmation method

(Food) category (Food) item LODg, Test portion size Strain used in the interlab-
in cfu/test portion oratory study

Ready-to-eat, ready- |Canned meat 3,0(1,9-4,7) 1 gram Clostridium perfringens CECT

to-reheat meat prod- 4110

ucts

Eggs and egg products|Egg powder 0,7(0,3-1,9) 1 gram Clostridium perfringens NCTC
13170 (WDCM 00201)

Ready-to-eat, ready- |Canned fish 3,5(2,0-6,1) 1 gram Clostridium perfringens CECT

to-rehet fishery 4110

products

Procesged fruits and |Canned 1,0 (0,6 -1,6) 1 gram Clostridium pérfringens NCTC

vegetabjles pineapple 13170 (WDCGM- 00201

Infant fprmula and Infant formula |3,6 (2,5-5,2) 1 gram Clostridium perfringeps CECT

infant cpreals with probiotics 4110

Multi-c¢mponent Instant soup 0,8(0,3-2,0) 1 gram Clostridium perfringeps NCTC

foods of meal compo- 13170 (WDCM 00201

nents

Envirorymental Swabs 2,1(1,2-3,8) Cloth Clostridium perfringens CECT

sampleg (food or feed 4110

production)

Table 4 — Summary of the indicative LOD;, values from thé.interlaboratory study for LENA isolation
agar and SIM agar test as confirmation method

(Food) category (Food) item LODg, Test portion size Strain used in the interlab-
in cfu/test portion oratory study

Ready-to-eat, ready- |Canned meat 3,0(1,9-4,7) 1 gram Clostridium perfringens CECT

to-rehefpt meat prod- 4110

ucts

Eggs and egg products|Egg powder 1,9 (0;8-4,5) 1 gram Clostridium perfringeps NCTC
13170 (WDCM 00201

Ready-to-eat, ready- |Canned fish 5,3(3,0-9,3) 1 gram Clostridium perfringens CECT

to-rehet fishery 4110

products

Procesged fruits and |Canned 1,3(09-19) 1 gram Clostridium perfringens NCTC

vegetabjles pineapple 13170 (WDCM 00201

Infant fprmula and Infant formula |3,5 (2,5 -4,8) 1 gram Clostridium perfringens CECT

infant cpreals with probiotics 4110

Multi-cgmponent Instant soup 1,3(0,8-2,0) 1 gram Clostridium perfringems NCTC

foods of meal compo- 13170 (WDCM 00201

nents

Envirorjmental Swabs 2,0(1,1-37) Cloth Clostridium perfringens CECT

Samp]e (Fr\nr‘ or feed 4110

production)

12 Test report

The test report shall specify at least the following:

— the test method used, with reference to this document, i.e. ISO/TS 15213-3:2024;

— the sampling method used, if known;

— the size of the test portion and/or the nature of the subject examined;

© IS0 2024 - All rights reserved
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— all operating conditions not specified in this document, or regarded as optional or informative (including
informative annexes), together with details of any incidents which can have influenced the test result(s);

— any deviations from this document;
— all information necessary for the complete identification of the sample;
— the test result(s) obtained;

— the date of the test.

.
13 Q alitv accnranca
arey-a5Stiahee

The labpratory should have a quality control system to ensure that the equipment, reagents and, techniques
are suitpble for the method. The use of positive controls, negative controls and blanks are part of the method.
Performpance testing of culture media is specified in Annex B and described in ISO 11133,

© IS0 2024 - All rights reserved
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Annex A
(normative)

Flow diagram of the procedure

Figure A.1 shows the diagram of the procedure for the detection of C. perfringens in food, animal feed,
environmental and primary production stage samples.

Liquid sample or initial suspension + RPM:
tenfold dilution (of 1 or 10 ml sample/initial suspension) (9.2 & 9.3)
18 h+2hat46°C+1°C

Selective
enrichment

G—

Streak 10 pl onto TSC agar or LENA agat
24 h +2 h at 37 °C +1 °C, anaerobic (TSC agar) and
24 h +2 hat46°Cz+1 °C, anaerobic (LENA) (9.4)

<::I Isolation

Select five presumptive colonies from each dish and streak onto non-selective
bloodragar plate
20 h +2 h at 37 °C'#1 °C, anaerobic (9.5.1.2)

& T~

Acid phosphatase.test (9.5.2) SIM agar test (9.5.3)

\/

Expression of result (10)

Confirmation

Figure Ay1— Flow diagram of the procedure for the detection of C. perfringens

© IS0 2024 - All rights reserved
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Annex B
(normative)

Culture media and reagents

B.1 General

The gerleral specifications of ISO 11133 are applicable to the preparation and performance testing of the
culture|media described in this annex. If culture media or reagents are prepared from dehydrated'c
media/teagents or if ready-to-use media/reagents are used, follow the manufacturer’si/instiuctions
regardipg preparation, storage conditions, expiry date and use.

bmplete

The shdlf life of the media indicated in this annex has been determined in some studies!| The user shall verify
these under their own storage conditions (in accordance with ISO 11133).

Perfornpance testing of culture media is described in B.9 and Table B.1.

B.2 Rapid perfringens medium (RPM)
B.2.1 [Rapid perfringens base medium

B.2.1.1| Composition

Yeast eytract

Enzymdtic digest of casein

Peptong 2

Glucose|(C4H1,0¢)

Sodium|thioglycollate (C,H;NaO,S)
Sodium|chloride (NaCl)

L-cystife (CgH1,N,0,4S,)

Resazufin sodium salt (C;,H;NNa© )
Dipotasgsium hydrogenphosphate (HK,0,P)
Iron(II)[sulfate heptahydrate-(H;,Fe0,,S)
Gelatin |(AIH;KOgS,)

Agarb
Water

(CAS¢ No. 50-99-7)
(CAS No. 367-51-1)
(CAS No. 7647-14-5)
(CAS No. 56-89-3)
(CAS No. 62758-13-8)
(CAS No. 7758-11-4)
(CAS No. 7782-63-0)
(CAS No. 9000-70-8)

110g
150¢g
100g
10,5g
05¢g
55¢g
05¢g
0,001 g
10,0 g
10g
120,0 g
tol5¢g
000 ml

a2 For example-enzymatic digest of animal tissue.

b Depprding on the gel strength of the agar.

shown to lead to the same results.

¢ CAS Registry Number ® is a trademark of CAS corporation. This information is given in 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

B.2.1.2 Preparation

Dissolve the ingredients in the water, by heating if necessary.

Adjust the pH (6.6), if necessary, so that after sterilization it is 6,8 + 0,2 at 25 °C.

Sterilise for 5 min in the autoclave set at 121 °C (6.2).

© IS0 2024 - All rights reserved
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Store the medium, at 5 °C (6.7) for up to 4 weeks in closed containers or tubes (6.8). Prior to use, the stored
medium is melted completely and cooled down to 44 °C to 47 °C (6.12) before use.

B.2.2 Neomycin-polymyxin solution

B.2.2.1 Composition

Neomycin sulfate (C,3Hs,N¢0,:S5) (CAS No. 1405-10-3) 075g
Polymyxin-B sulfate (C5sHggN14045-H,S0,4) (7 500 IU/mg) (CAS No. 1405-20-5) 0125¢g
Water 100 ml

B.2.2.2 Preparation
Dissolve the ingredients and filter sterilise (0,2 pm).

Store tHe solution, at 5 °C (6.7) for up to 4 weeks in closed containers or tubes (6.8).

B.2.3 [Milk powder solution

B.2.3.1| Composition

Instan whole milk powder 100 g
Water 11000 ml

B.2.3.2| Preparation
Dissolve the ingredients in the water, by heating if necessdry.
Sterilis¢ for 5 min in the autoclave set at 121 °C (6.2);

Store tHe solution, at 5 °C (6.7) for up to 4 weeks,in closed containers or tubes (6.8). Prior to use, th¢ stored
mediunp is pre-warmed to 44 °C to 47 °C (6.12).

B.2.4 |Complete rapid perfringens medium (RPM)

B.2.4.1| Composition

Rapid perfringens medium base [melted and cooled-down at 47 °C to 50 °C (B.2.1)] 300 ml
Neomygin-polymyxin sglution (B.2.2) 6 ml
Milk pgwder solution{pre-warmed at 44 °C to 47 °C (B.2.3)] 300 ml

B.2.4.2| Preparation

Add to B0O'ml pre-warmed rapid perfri

ngens medium base, 6 ml neomycin-polymyxin solution and|{300 ml
pre-warmed Lithmus milk x and i erile 3 i arile -

).

B.3 Tryptose sulfite cycloserine agar (TSC agar)

NOTE See reference [12].

© IS0 2024 - All rights reserved
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B.3.1 Base medium

B.3.1.1 Composition

Peptone 2 150¢g
Enzymatic digest of soya 50¢g
Yeast extract 50¢g
Sodium disulfite (sodium metabisulfite), anhydrous (Na,S,0:) (CAS No. 7681-57-4) 10g
Iron(II1) ammonium citrate P (C;HgFeNO,) (CAS No. 1185-57-5) 10g
Agar¢ 90t018,0¢g
Water 1000 ml
a2 For gxample enzymatic digest of casein.

b Thid reagent should contain at least 150 g/kg of iron.

¢ Deppnding on the gel strength of the agar.

B.3.1.2| Preparation

Suspend the ingredients in the water and dissolve by heating and stirring.
Steriliz¢ for 15 min in the autoclave (6.2) setat 121 °C.

Allow t¢ cool to 44 °C to 47 °C (6.12).

The bage medium may be stored at 5 °C (6.7) for up to 4 weeks{in closed containers or tubes. Prior to the
prepardtion of the complete medium, the stored medium is melted completely and cooled down to #4 °C to
47 °C (8.12) before adding the cycloserine solution (see B.3.2).

B.3.2 [D-cycloserine solution

B.3.2.1| Composition

D-cyclgserine (C3HgN,0,) (CAS No. 68-41-7) 40g
Water 100 ml

B.3.2.2 Preparation
Dissolve the D-cycloserinein.the water and filter through a membrane of 0,2 pm pore size.
Dispenge aseptically inta_suitable volumes, store at -20 °C (6.4) and use within 4 weeks of preparatidn.

Alternaltively, the dispended volumes of cycloserine can be stored at-70 °C (6.4) for a maximum of 12 months.

B.3.3 |Complete medium

B.3.3.1LCGempeosition

Base medium (B.3.1) 100 ml
D-cycloserine solution (B.3.2) 1 ml

B.3.3.2 Preparation

Add to each 100 ml of sterile molten base (B.3.1) cooled to 44 °C to 47 °C (6.12), 1 ml of D-cycloserine solution
(B.3.2) to obtain a final cycloserine concentration of 0,4 g per litre TSC agar.

© IS0 2024 - All rights reserved
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The final pH of the medium should correspond to 7,6 + 0,2 at 25 °C (6.6). Mix well and dispense into
Petri dishes (6.11).

Store the TSC agar plates, at 5 °C (6.7) for up to 4 weeks.

B.4 Lactose egg-yolk neomycin agar (LENA)

B.4.1 Lactose agar base

B.4.1.1 Composition
Peptong 2 10,0 g
Meat exjtract 100 g
Sodium|chloride (NaCl) (CAS No. 7647-14-5) 50¢g
Lactose|(C;,H,4015) (CAS No. 10039-26-6) 10,0 g
Phenol fed (C,oH;405S) (CAS No. 143-74-8) 01g
Agarb 901018,0 g
Water 1000 ml
a  Forlexample enzymatic digest of casein.
b Degending on the gel strength of the agar.
B.4.1.2 Preparation
Suspend the ingredients in the water, and dissolve by heating'and stirring.
Adjust the pH, if necessary, so that after sterilization it is%3 + 0,2 (6.6) at 25 °C.
Sterilis¢ for 15 min in the autoclave set at 121 °C (6.2):
Store te medium, at 5 °C (6.7) for up to 4 weeks,in closed containers or tubes (6.8). Prior to use, th¢ stored
mediunp is melted completely and cooled down'to 44 °C to 47 °C (6.12) before use.
B.4.2 [Neomycin solution
B.4.2.1| Composition
Neomygin sulfate (C,3H5,Ng035S3) (CAS No. 1405-10-3) P50 mg
Water 10 ml
B.4.2.2| Preparation

Dissolve the ingredients and filter sterilise (0,2 pm).

Store tH

essolution, at 5 °C (6.7) for up to 4 weeks in closed containers or tubes (6.8).

B.4.3 Egg-yolk emulsion (concentration approximately 20 % (e.g. 200 ml/1) or according to
the manufacturer’s instructions)

B.4.3.1

Ifacom

General

mercial preparation is available, it may be used.

© IS0 2024 - All rights reserved
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B.4.3.2 Preparation

Use fresh hen eggs with intact shells. Clean the eggs with a brush using a liquid detergent. Rinse them under
running water, then disinfect the shells either by immersing them in ethanol (70 % volume fraction, e.g.
700 ml/1) for 30 s and allowing them to dry in the air, or by spraying them with alcohol followed by flame
sterilization.

Proceeding using aseptic conditions, break each egg and separate the yolk from its white by repeated
transfer of the yolk from one half of the shell to the other. Place the yolks in a sterile flask (6.8) and add four
times their volume of sterile water. Mix thoroughly. Heat the mixture in the water bath (6.12) set at 44 °C
to 47 °C for 2 h and leave for 18 h to 24 h at 5 °C (6.7) to allow a precipitate to form. Aseptically collect the
supernatant liquid into a fresh sterile flask for use

The emplsion may be stored at 5 °C (6.7) for up to 72 h.

B.4.4 |Complete Lactose egg-yolk neomycin agar

B.4.4.1| Composition

Lactos¢ agar base (melted and cooled down at 44 °C to 47 °C) (B.4.1) 100 ml
Neomyrin solution (B.4.2) 1,0 ml
Egg-yolk emulsion (B.4.3) 5,0 ml

B.4.4.2| Preparation

Add thg neomycin solution (B.4.2) and the egg-yolk emulsion to.the molten and cooled down to 44 °Clto 47 °C
(6.12) Lactose agar base medium (B.4.1). Mix well and dispénse into Petri dishes (6.11).

Store the LENA medium plates, at 5 °C (6.7) for up to 4 weeks.

B.5 Columbia blood agar (CBA)

B.5.1 |Columbia blood agar base

B.5.1.1] Composition

Enzymgdtic digest of animal tissué 230g
Starch Joluble (C;,H,,044) (CAS No.9005-84-9) 1,0g
Sodium|chloride (NaCl) (CAS No. 7647-14-5) 50¢g
Agar?d 8,01018,0g
Water 1000 ml
a2 Depgending oh.the gel strength of the agar.

B.5.1.2| (Preparation

Dissolve the ingredients in the water, by heating if necessary.
Adjust the pH, if necessary, so that after sterilization it is 7,3 £ 0,2 at 25 °C (6.6).
Dispense the medium in flasks (6.8) of suitable capacity to obtain portions appropriate for the test.

Sterilise for 15 min in the autoclave (6.2) set at 121 °C. Store the medium, at 5 °C (6.7) for up to four weeks in
closed containers or tubes (6.8)
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B.5.2 Defibrinated blood (horse or sheep blood)

B.5.3 Complete base

B.5.3.1 Composition

Base (B.5.1)
Defibrinated blood (B.5.2)

100 ml
5ml

B.5.3.2 Preparation

Add thg blood (B.5.2) to the base (B.5.1) previously cooled to 44 °C to 47 °C (6.12). Mix well.

B.5.3.3| Preparation of blood agar plates

Dispenge the medium (B.5.3.1) into sterile Petri dishes (6.11) in portions appropriatefor the test. Allow to

solidify|

Immed]jately before use, dry the agar plates following the procedures as given in ISO 11133. Store the|poured
plates, protected for drying, at 5 °C (6.7) for up to four weeks.

B.6 Alcid phosphatase reagent

NOTE Acid phosphatase reagent composition and preparation is the same as in ISO 14189, but different from the
originalldescription in the literature.

B.6.1 [Composition

NOTE Acid phosphatase reagent composition and preparation is the same as in ISO 14189, but different from the
original|description in the literature.

1-naphthylphosphate disodium salt 2 (C;,H,Na,0,P) (CAS No. 2183-17-7) 04¢g
Fast Blye B Salt (o-Dianisidine bis(diazotized).ziric double salt) (CAS No. 14263-94-6) 08¢g
(Cy4Hy2F14N,0,Zn)

Acetate|buffer (pH 4,6 + 0,2) 20 ml
a  Instpad of 1-naphthylphosphate disodium salt, 1-naphthylphosphate monosodium salt (CAS No. 81012-89-7) can be used.
B.6.2 [Preparation

WARNING — Fast Blue B Salt is toxic and can cause cancer. Appropriate precautions shall b¢ taken
when weighing out;preparing and discarding the reagent.

Preparg the acetate buffer by dissolving 0,3 ml glacial acetic acid (CAS No. 64-19-7) and 0,4 g sodium|acetate
(CAS N¢. 127-09+3) in deionised water and make up to 1 000 ml. Alternatively, use a commercially ajailable
produc

Dissolve The Ingredients inm the acetate buiter and atfow to stand tor min £ 5 min a °C (6.7)

to allow precipitation. Then filter the solution through a fluted filter to remove the precipitate. Store the
prepared solution at 5 °C (6.7) for no longer than two weeks. If precipitation occurs again filter again once

more before use.
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B.7 Sulfite indole motility agar (SIM agar)

B.7.1 Composition

Peptone

Agar
Water

a

Enzymatic digest of soya
Ferrous ammonium sulfate (anhydrous) (FeHgN,0g4S,) (CAS No. 10045-89-3)
Sodium thiosulfate (Na,053S,)

(CAS No. 7772-98-7)

6,0g
20g
02g
02g
2,5t04,5¢g
1000 ml

a  Forlexample enzymatic digest of casein.

B.7.2 [Preparation

Dissolve the ingredients in the water, by heating if necessary. Fill 10 ml into tubes (6.8) and sterjlise for
15 min [n the autoclave set at 121 °C (6.2).

Allow t

cool in upright position.

B.8 Kovacs reagent

B.8.1 |[Composition

4-(methylamino)benzaldehyde (CgHgNO) (CAS No. 556-21-8)
Hydrodhloric acid, p - 1,18 g/ml to 1,19 g/ml
2-Methyl-2-butanol (C;H;,0)

(CAS No. 75-85-4)

50g
25 ml
75 ml

B.8.2 [Preparation

Mix components and store reagent in closed flask in the dark at 5 °C (6.7) for up to 6 months.

B.9 Performance testing

Follow the procedures for perfofmance testing described in ISO 11133. Selectivity and productiyity are

defined

in ISO 11133.
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Table B.1 — Performance testing for the quality assurance of the culture media/reagents

Medi- Function |Incuba- |Control WDCM |Reference |Method of Criteria ¢ |Characteristic
um/ tion strains num- medium control reactions
reagent bers 2
(18+2)h > 10 col- Characteristic
Productiv- - Clostridium 00007 b I onieson |colonies accord-
RPM . / . Qualitative ;
ity 46+1)°C perfringens | 00080 TSCagar |Ing
= or on LENA |to each medium
TSC agar |Productiv- Clostridium |On 0007 |A suitable Qualitative Good Black colonies
e ity (24 + N h perfringens |P nlon-selef- growth (2)
/ 00080 ;wc TITEUTUTIT
or anaer-
(37+1)°C 00174 | " ¢
anaerobic
Selectivity atmos- Bacillus 00003 - Qualitative Total inhi- ¢}
h subtilis bition (0)
phere
subsp.
spizizenii
Productiv- Clostridium |00007 b Qualitative Good Yellow cqlonies
ity (24+2)h perfringens | 00080 growth (2) |precipitation
. / Escherichia |00012 i . Total inhi-
LENA Selectivity (46 + 1) °C|colid or 00013 Qualitative bition (0)
anaerobic X
. Bacillus .
condi- subtilis Yellow cqlonies
Specificity |tions 00003 - Qualitative - without precipi-
subsp. :
- tation hallo
spizizenii
(20x2)h
d { ) 1 d d 1 h
Productiv- |(37 = 1) °C|Clostridium b - Goo Colonieswit
CBA ity anaerobic | perfringens 00007 Qualitative growth (2) |beta-haemolysis
atmos-
phere
a Refpr to the reference strain catalogue on http://wWww.wfcc.info for information on culture collection strain numpers and
contact dletails; WDCM: World Data Centre for Micregrganisms.
b Strdin to be used as a minimum.
¢ Grofwth is categorised as 0: no growthi\l: weak growth (partial inhibition); 2: good growth (see ISO 11133).
d  Strajin free of choice; one of the strdins‘has to be used as a minimum.
¢ Incgse of both quantitative and qualitative use for the medium, only results of the quantitative tests are required.
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Table B.1 (continued)
Medi- Function |Incuba- |Control WDCM |Reference |Method of Criteria ¢ |Characteristic
um/ tion strains num- medium control reactions
reagent bers 2
Acid Confirma- |In3to Clostridium |00007 b |- Qualitative Positive reac-
phos- tion 4 min perfringens | 00080 tion: Purplish
phatase reaction |9 00174 colour
time
In3to Bacillus 00003 - Qualitative Negative reac-
4 min subtilis tion: No colour
r‘n:\r‘Hnn cnhcp (‘]’\S!Y\gﬂ
time spizizenii 9
SIM-agdr |Confirma- |(22 + 2) h |Clostridium |00007 b Qualitative PoSitive ye-
in com-| |tion / perfringens | 00080 action: Gpod
bina-tign (37t1)°C|d 00174 growth (R),
with anaerobic blackening of
Kovacs atmos- the tube,[no
reagent phere growth dutside
the inocylation
stab and|no red
coloured|ring
after adding
Kovacs reagent
Escherichia |00012 or Qualitative Negative|re-
colid 00013Pb action: Gpod
growth (),
no black¢ning
of the tulpe,
possible growth
outside the
inoculatipn stab
and red dolour-
ed ring after
adding Kpvacs
reagent

a Refpr to the reference strain catalogue on http://www.wfcc.info for information on culture collection strain numpers and

contact

b Strdin to be used as a minimum.

¢ Grofwth is categorised as 0: no gtowth; 1: weak growth (partial inhibition); 2: good growth (see ISO 11133).

letails; WDCM: World Data Centre for Microorganisms.

d  Strajin free of choice; one ofthestrains has to be used as a minimum.

¢ Inc

se of both quantitativerand qualitative use for the medium, only results of the quantitative tests are required.
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Annex C
(informative)

Indicative performance characteristics of the method using TSC

isolation agar and acid phosphatase confirmation test

An interlaboratory study with a limited number of participating laboratories (9 laboratories in 7 countries)

was cairied out. The following (food) items, were included in the study: ready-to-eat, ready-to-re-hg
products [item: canned meat], eggs and egg products (derivates) [item: egg powder], ready-to-eat
to-re-hg¢at fishery products [item: canned fish], processed fruits and vegetables [item: cannéd pin

infant
meal co
The (fo
(negatiy
and Me
and Clo

The me
Data ol

identifi
at incre

The values of the indicative performance characteristics, for’each (food) item and category, deriv
erlaboratory study are shown in Tables C.1 to (7, and were calculated based on the prjnciples
7468. The study was performed in 4 differentlevels (L0, L1, L2, L3) in 6-fold due to the fhct that
bries had to inoculate samples using the proyided reference materials and therefore guarangee that

this int
of 1SO 1]
laborat
differen

at meat
ready-

eapple],

ormula and infant cereals (with probiotics) [item: probiotic formula], multi-component fpods or

mponents [item: instant soup], and environmental samples (food or feed production) [item:
pd) items were each tested at three different levels of contamination, plus an juninoculated
re control). The study was organized in 2022 by FrieslandCampina, Leeuwarden, The Neth

stridium perfringens”.
thod submitted to the interlaboratory study was that of this docuihént.

tained by some collaborators have been excluded from the ‘ealculations only on basis of

Qsing inoculation level, all negative results after confirntation).

t levels are obtained in this study.

cloths].
sample
erlands

Fck KGaA, Darmstadt, Germany as part of ISO/TC 34/SC 9/WG 23 “sulfjtesreducing Clostridipm spp.

clearly

bd technical reasons (e.g. positive results in the negative confrols, no increase in number of ppsitives

bd from

Table|C.1 — Results of data analysis obtained with canned meat (category: ready-to-eat, reafly-to-
re-heat meat products)

Parameéter Blank Low contamina- |Medium con- High confamina-
tion level tamination level | tion level
1,7 cfu/test por- |5,1 cfu/test por- |15,3 cfu/tést
tion tion portion

Number of participating colaborators 9 9 9

Number of samples per{collaborator 6 6 6 6

Number of collaborators retained after evalua- 4 4 4 4

tion of the data

Test portion size, in gram 1 1 1 1

Specifidity, in % 100

Sensitivity, 96 = 50,0 70,8 917

LODg, (95 % confidence interval), in cfu/test 2,9 (1,7 -51)

portion AT ’

NOTE Strain used for inoculation: Clostridium perfringens CECT 4110.
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Table C.2 — Results of data analysis obtained with egg powder (category: eggs and egg products)

Parameter Blank Low contamina- [Medium con- High contamina-
tion level tamination level |tion level
0,8 cfu/test por- |2,5 cfu/test por- |74 cfu/test por-
tion tion tion

Number of participating collaborators 9 9

Number of samples per collaborator 6 6

Number of collaborators retained after evalua- 3 3

tion of the data

Test poyption-sizein-gram 1 1 1 1

Specifidity, in % 100 - - -

Sensitiyity, in % - 55,6 77,8 104

o : : :
LODg, (P5 % confidence interval), in cfu/test 0,9 (0,4 -2,3)

portion

NOTE

Strain used for inoculation: Clostridium perfringens NCTC 13170 (WDCM 00201).

Table €.3 — Results of data analysis obtained with canned fish (category: ready-to-eat, ready-to-re-

heat fishery products)
Parame¢ter Blank Low contamina: Medium con- High conffamina-
tion level tamination level |tion level
1,7 cfu/testpor- |51 cfu/test por- |15,3 cfu/test
tion tion portion
Number of participating collaborators 9 9 9 9
Number of samples per collaborator 6 6 6 6
Number of collaborators retained after evalua- 3 3 3 3
tion of the data
Test poytion size, in gram T 1 1 1
Specifidity, in % 100 - - -
Sensitiyity, in % - 38,9 66,7 94 1
LODg, (P5 % confidence interval), in cfu/tést 3,2 (1,3 - 7,6)

portion

NOTE

Strain used for inoculation: Clestridium perfringens CECT 4110.

Tabl¢ C.4 — Results of data‘analysis obtained with canned pineapple (category: processed fruits
and vegetables)

Parameter Blank Low contamina- [Medium con- High conffamina-
tion level tamination level |tion level
0,7 cfu/test por- |2,2 cfu/test por- |6,6 cfu/tedt por-
tion tion tion
Number of participating collaborators 9 9 9 9
Numbe Ufaaluplca peT cottaborator O O O O
Number of collaborators retained after evalua- 5 5 5 5
tion of the data
Test portion size, in gram 1 1 1 1
Specificity, in % 100 - - -
Sensitivity, in % - 46,7 80,0 100
LODg, (95 % confidence interval), in cfu/test 0,8(0,5-1,3)

portion

NOTE

Strain used for inoculation: Clostridium perfringens NCTC 13170.
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Table C.5 — Results of data analysis obtained with probiotic formula (category: infant formula and
infant cereals)

Parameter Blank Low contamina- [Medium con- High contamina-
tion level tamination level |tion level
1,7 cfu/test por- |5,1 cfu/test por- |15,3 cfu/test
tion tion portion

Number of participating collaborators 9 9 9

Number of samples per collaborator 6 6 6

Number of collaborators retained after evalua- 5 5 5 5

tion of the data

Test portion size, in gram 1 1 1 &

Specifidity, in % 100 - - -

Sensitiyity, in % - 33,3 63,3 76,7

LODg, (P5 % confidence interval), in cfu/test 49 (3,1-76)

portion

NOTE |Strain used for inoculation: Clostridium perfringens CECT 4110.

Table|C.6 — Results of data analysis obtained with instant soup (category: multi-component{foods
or meal components)

Parameter Blank Low contaminas | Medium con- High confamina-
tion level tamination level |tion level
0,7 cfu/test'por- |2,2 cfu/test por- |6,6 cfu/tedt por-
tion tion tion

Number of participating collaborators 9 9

Number of samples per collaborator 6 6

Numbef of collaborators retained after evalua- 3 3

tion of the data

Test poytion size, in gram 1 1 1 1

Specifidity, in % 100 - - -

Sensitiyity, in % - 72,2 94,4 10

o : : :

LOD$O (P5 % confidence interval), in cfu/test 0,4 (0,2 -1,2)

portion

NOTE [Strain used for inoculation:(Clgstridium perfringens NCTC 13170 (WDCM 00201).

Table €.7 — Results of data analysis obtained with cloth samples (category: environmental samples
(food or feed production))

Parameter Blank Low contamina- |Medium con- High confamina-
tion level tamination level |tion level
1,7 cfu/test por- |5,1 cfu/test por- |15,3 cfu/tést
tion tion portion

Numberof participating callaborators

Number of samples per collaborator 6 6 6

Number of collaborators retained after evalua- 3 3 3 3

tion of the data

Test portion size, in gram 1 1 1 1

Specificity, in % 100 - - -

Sensitivity, in % - 444 88,9 100

LODg, (95 % confidence interval), in cfu/test 1,7 (0,7 - 4,4)

portion

NOTE Strain used for inoculation: Clostridium perfringens CECT 4110.
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Annex D
(informative)

Indicative performance characteristics of the method using TSC

isolation agar and SIM agar test

An interlaboratory study with a limited number of participating laboratories (9 laboratories in 7 countries)

was cairied out. The following (food) items, were included in the study: ready-to-eat, ready-to-re-hg
products [item: canned meat], eggs and egg products (derivates) [item: egg powder], ready-to-eat
to-re-hg¢at fishery products [item: canned fish], processed fruits and vegetables [item: cannéd pin

infant

meal co
The (fo
(negatiy
and Me
and Clo

The me
Data ol

identifi
at incre

The values of the indicative performance characteristics, for’each (food) item and category, deriv

this int
of 1SO 1]
laborat
differen

Table

at meat
ready-

eapple],

ormula and infant cereals (with probiotics) [item: probiotic formula], multi-component fpods or

mponents [item: instant soup], and environmental samples (food or feed production) [item:
pd) items were each tested at three different levels of contamination, plus an juninoculated
re control). The study was organized in 2022 by FrieslandCampina, Leeuwarden, The Neth
Fck KGaA, Darmstadt, Germany as part of ISO/TC 34/SC 9/WG 23 “sulfiteqreducing Clostridi
stridium perfringens”.

thod submitted to the interlaboratory study was that of this docuihént.

tained by some collaborators have been excluded from the ‘ealculations only on basis of
bd technical reasons (e.g. positive results in the negative controls, no increase in number of p
Asing inoculation level, all negative results after confirntation).

erlaboratory study are shown in Tables D.1 to 27, and were calculated based on the prj
7468. The study was performed in 4 differentlevels (L0, L1, L2, L3) in 6-fold due to the f]
bries had to inoculate samples using the proyided reference materials and therefore guaran
tlevels are obtained in this study.

D.1 — Results of data analysis obtained with canned meat (category: ready-to-eat, rea
re-heat meat products)

cloths].
sample
erlands
Lm spp.

clearly
psitives

bd from
inciples
hct that
tee that

dy-to-

Param¢

bter Blank Low contamina- |Medium con- High cont
tion level tamination level |tion level
1,7 cfu/test por- |51 cfu/test por- |15,3 cfu/té
tion tion portion

amina-

st

Numbel

of participating celaborators 9 9 9 9

Numbel

of samples per{collaborator 6 6 6

Numbe}
tion of t

of collaborators retained after evalua- 4 4 4 4
he data

Test pot

tion size, in gram 1 1 1 1

Specifig

ity ih % 100 - -

Sensitiv

Tty 9% = 50;0 70,8 51

portion

LOD;, (95 % confidence interval), in cfu/test 29(1,7-51)

NOTE

Strain used for inoculation: Clostridium perfringens CECT 4110.
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Table D.2 — Results of data analysis obtained with egg powder (category: eggs and egg products)

Parameter Blank Low contamina- [Medium con- High contamina-
tion level tamination level |tion level
0,8 cfu/test por- |2,5 cfu/test por- |73 cfu/test por-
tion tion tion

Number of participating collaborators 9 9

Number of samples per collaborator 6 6

Number of collaborators retained after evalua- 3 3

tion of the data

Test poyption-sizein-gram 1 1 1 1

Specifidity, in % 100 - - -

Sensitiyity, in % - 38,9 66,7 77,8

LODg, (P5 % confidence interval), in cfu/test 2,0(09-5,1)

portion

NOTE

Strain used for inoculation: Clostridium perfringens NCTC 13170 (WDCM 00201).

Table D.3 — Results of data analysis obtained with canned fish (category: ready-to-eat, ready-to-re-

heat fishery products)
Parameter Blank Low contamina- [Medium con- High confamina-
tion level tamination level |tion level
1,7 cfu/testpor- |51 cfu/test por- |15,3 cfu/test
tion tion portion
Number of participating collaborators 9 9 9 9
Number of samples per collaborator 6 6 6 6
Number of collaborators retained after evalua- 3 3 3 3
tion of the data
Test poytion size, in gram 1 1 1 1
Specifidity, in % 100 - - -
Sensitiyity, in % 44,4 66,7 94 4
LODg, (P5 % confidence interval), in cfu/tést 3,0(1,2-72)

portion

NOTE

Strain used for inoculation: Clestridium perfringens CECT 4110.

Tabl¢ D.4 — Results of data'analysis obtained with canned pineapple (category: processed fruits
and vegetables)

Parame¢ter Blank Low contamina- |[Medium con- High conflami-
tion level tamination level |nation leyel
0,8 cfu/test por- |2,5 cfu/test por- |73 cfu/tedt por-
tion tion tion

Number of participating collaborators 9 9 9 9

Numbe Ufaaluplca peT cottaborator O

Number of collaborators retained after evalua- 6

tion of the data

Test portion size, in gram 1 1 1 1

Specificity, in % 100 - - -

Sensitivity, in % - 46,7 80,0 100

LODg, (95 % confidence interval), in cfu/test 1,0 (0,6 - 1,5)

portion

NOTE

Strain used for inoculation: Clostridium perfringens NCTC 13170 (WDCM 00201).
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Table D.5 — Results of data analysis obtained with probiotic formula (category: infant formula and
infant cereals)

Parameter Blank Low contamina- [Medium con- High contamina-
tion level tamination level |tion level
1,7 cfu/test por- |51 cfu/test por- |15,3 cfu/test
tion tion portion

Number of participating collaborators 9 9 9 9

Number of samples per collaborator 6 6 6 6

Number of collaborators retained after evalua- 5 5 5 5

tion of the data

Test portion size, in gram 1 1 1 &

Specifidity, in % 100 - - -

Sensitiyity, in % 46,7 76,7 90,p

LODg, (P5 % confidence interval), in cfu/test 29(1,9-4,5)

portion

NOTE |Strain used for inoculation: Clostridium perfringens CECT 4110.

Table[D.6 — Results of data analysis obtained with instant soup (categoery: multi-component{foods
or meal components)

Parameter Blank Low contaminas |Medium con- High confamina-
tion level tamination level |tion level
0,7 cfu/test'por- |2,2 cfu/test por- |6,6 cfu/tedt por-
tion tion tion

Number of participating collaborators 9 9

Number of samples per collaborator 6 6

Numbef of collaborators retained after evalua- 3 3

tion of the data

Test poytion size, in gram 1 1 1 1

Specifidity, in % 100 - - -

Sensitiyity, in % 72,2 94,4 10

LODg, (P5 % confidence interval), in cfu/test 0,4(0,2-1,2)

portion

NOTE [Strain used for inoculation:(Clgstridium perfringens NCTC 13170 (WDCM 00201).

Table ]

D.7 — Results of data analysis obtained with cloth samples (category: environmental samples
(food or feed production))

Parameter Blank Low contamina- |Medium con- High confamina-
tion level tamination level |tion level
1,7 cfu/test por- |51 cfu/test por- |15,3 cfu/test
tion tion portion

Numberof participating callaborators

Number of samples per collaborator 6 6

Number of collaborators retained after evalua- 4 4

tion of the data

Test portion size, in gram 1 1 1 1

Specificity, in % 100 - - -

Sensitivity, in % 33,3 75,0 100

LODg, (95 % confidence interval), in cfu/test 2,5(1,4-4,5)

portion

NOTE Strain used for inoculation: Clostridium perfringens CECT 4110.
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Annex E
(informative)

Indicative performance characteristics of the method using LENA

isolation agar and acid phosphatase confirmation test

An interlaboratory study with a limited number of participating laboratories (9 laboratories in 7 countries)

was cairied out. The following (food) items, were included in the study: ready-to-eat, ready-to-re-hg
products [item: canned meat], eggs and egg products (derivates) [item: egg powder], ready-to-eat
to-re-hg¢at fishery products [item: canned fish], processed fruits and vegetables [item: cannéd pin

infant

meal co
The (fo
(negatiy
and Me
and Clo

The me
Data ol

identifi
at incre

The values of the indicative performance characteristics, for’each (food) item and category, deriv

this int
of 1SO 1]
laborat
differen

ormula and infant cereals (with probiotics) [item: probiotic formula], multi-component f
mponents [item: instant soup], and environmental samples (food or feed production) [item:
pd) items were each tested at three different levels of contamination, plus an juninoculated

Fck KGaA, Darmstadt, Germany as part of ISO/TC 34/SC 9/WG 23 “sulfiteqreducing Clostridi
stridium perfringens”.

thod submitted to the interlaboratory study was that of this docuihént.

tained by some collaborators have been excluded from the ‘ealculations only on basis of
bd technical reasons (e.g. positive results in the negative controls, no increase in number of p
Qsing inoculation level, all negative results after confirntation).

erlaboratory study are shown in Tables E.1 to EZ, and were calculated based on the prj
7468. The study was performed in 4 differentlevels (L0, L1, L2, L3) in 6-fold due to the f]
bries had to inoculate samples using the proyided reference materials and therefore guaran
t levels are obtained in this study.

at meat

ready-
eapple],
bods or
cloths].
sample

re control). The study was organized in 2022 by FrieslandCampina, Leeuwadrden, The Netherlands

Lm spp.

clearly
psitives

bd from
inciples
hct that
tee that

Table|E.1 — Results of data analysis obtained with canned meat (category: ready-to-eat, reafly-to-
re-heat meat products)

Parameéter Blank Low contamina- |Medium con- High confamina-
tion level tamination level | tion level
1,7 cfu/test por- |5,1 cfu/test por- |15,3 cfu/tést
tion tion portion

Number of participating colaborators 9 9 9

Number of samples per{collaborator 6 6 6 6

Number of collaborators retained after evalua- 5 5 5 5

tion of the data

Test portion size, in gram 1 1 1 1

Specifidity, in % 100

Sensitivity, 196 = 124 66,7 9373

LODg, (95 % confidence interval), in cfu/test 3,0(1,9-4,7)

portion

NOTE Strain used for inoculation: Clostridium perfringens CECT 4110.
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