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Foreword

ISO 11290-1:1996(E)

eration of national standards bodies (ISO member bodies):

he work of

ISO (the International Organization for Standardization) is a w%[ldwide fed-

preparing International Standards is normally carried.out through 1SO

technical committees. Each member body interested in a subje
a technical committee has been established has the right to be

ct for which
epresented

on that committee. International organizations;-governmentd and non-

governmental, in liason with ISO, also take,part’in the work.
orates closely with the International Electrotechnical Commissi
all matters of electrotechnical standardization.

ISO collab-
bn (IEC) on

Draft International Standards adopted by the technical committees are cir-

culated to the member bodies_for voting. Publication as an |
Standard requires approval by,at'least 75 % of the member bo
a vote.

International Standard 4SO 11290-1 was prepared by Technica
ISO/TC 34, Agricultural food products, Subcommittee SC 9, Mid

ISO 11290 conSists of the following parts, under the general
biology of food and animal feeding stuffs — Horizontal method
tection and_enumeration of Listeria monocytogenes:

Part 1: Detection method

Part 2: Enumeration method

- Annexes A and B form an integral part of this part of SO 1128
is for information only.

hternational
ies casting

Committee
robiology.

title Micro-
for the de-

0. Annex C
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Introduction
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less, in all

method as f
absolutely n
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method has
case of part

The harmor

groups of p

already exis

when such
part of 1ISO
this horizon
cal reasons

the large variety of food and feed products, this horizontal
y not be appropriate in every detail for certain products for
be necessary to use different or specific methods. Neverthe-
ases, every attempt should be made to apply this horizontal
Ar as possible and that deviations from this will only be made if
ecessary for justified technical reasons.

art of ISO 11290 is next reviewed, account will be taken of all
then available regarding the extent to which this horizontal
been followed and the reasons for deviations from it in the
cular products.

ization of test methods cannot be immediate, and for certain
roducts International Standards and/or national standards:may
t that do not comply with this horizontal method. It is hoped that
standards are reviewed they will be changed to comply with this
11290 so that eventually the only remaining departures from
al method will be those necessary for well-established techni-
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Microbiology of food and animal feeding stuffs — Horizontal

methjd-tor—the-de(euwn-and-enumuattm-o%:s:ema—
monacytogenes —

Part 1:
Detedtion method

WARNING — In order to safeguard the health of laboratory personnel, it is strongly recommended that
tests fol detecting Listeria monocytogenes are undertaken in properly equipped laboratories| under the
control of a skilled microbiologist, and that great care is taken inthe disposal of all incubated materials. In
particulgr, it is strongly recommended that pregnant personnel.do not manipulate cultures of L.[monocyto-

genes.

1 Scope

This par{ of 1ISO 11290 specifies a horizontal method
for the detection of Listeria monocytogenes.

Subject tp the limitations discussed-in the introduction,
this part| of 1SO 11290 is applicable to products in-
tended fgr human consumptien or animal feeding.

2 Normative references

The follpwing standards contain provisions which
through k
this part of 1ISO 11290. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 11290 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid International Stan-
dards.

ISO 6887:1983, Microbiology — General guidance for
the preparation of dilutions for microbiological exam-
ination.

ISO 7218:1996, Microbiology of food and animal feed-
ing stuffs — General rules for microbiological exam-
inations.

3 Definitions

For the purposes of this part of ISO 11290, the follow-
ing definitions apply.

ytogenes: icroorganisms
WhICh form typical colonies on solid selective media
and which display the morphological, physiological
and biochemical characteristics described when tests
are carried out in accordance with this part of
ISO 11290.

3.2 detection of Listeria monocytogenes: Deter-
mination of the presence or absence of these micro-
organisms, in a given mass or volume of product,
when tests are carried out in accordance with this part
of ISO 11290.
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4 Principle

Within the limits of this part of ISO 11290, the detec-
tion of L. monocytogenes necessitates four successive
stages (see annex A for a flowchart).

NOTE 1 Listeria spp. may be present in small numbers
and are often accompanied by considerably larger numbers
of other genera, therefore selective enrichment is neces-
sary. It is also necessary to detect injured Listeria spp. and
the primary selective enrichment medium, with reduced in-
hibitor concentration, fulfils at least part of this function.

© SO

5 Culture media and reagents

5.1 General

For current laboratory practice, see ISO 7218.

NOTE 2 Because of the large number of culture media and
reagents, it has been considered preferable, for clarity of
the text, to give their composition and preparation in
annex B.

4.1 Primdry enrichment in a selective liquid
enrichment medium with reduced
concentration of selective agents (half Fraser
broth)

Inoculation ¢f a selective primary enrichment medium
containing gne volume of lithium chloride and half a

volume of

both acriflavine and nalidixic acid (half

Fraser broth), which is also used as a dilution fluid for

the test port

on (9.1).

Incubation df the test portion at 30 °C for 24 h.

4.2 Seco
liquid enri
concentr
broth)

Inoculation
medium (F
4.1,

Incubation
48 h.

4.3 Platin
From the ¢
out on the t
a) Oxford
b) PALCA

ndary enrichment with a selective
hment medium with full
ion of selective agents (Fraser

bf full-strength secondary liquid enrichmeént
aser broth) with a culture obtained:from

bf the Fraser broth at 35 %€ or 37 °C for

g out and identification

iitures obtained™in 4.1 and in 4.2, plating
vo selective\solid media:

agar;

M-agar.

5.2 Selective primary enrichment medium:
Fraser broth with reduced concentration of
selective agents (half Fraser broth)

See clause B.1.

5.3 Selective secondary enrichment medium
with full concentration of selective agents
(Fraser broth)

See clause B.2;

5.4 Selective solid plating-out media

5.4.1¢First medium: Oxford agar

See clause B.3.

5.4.2 Second medium: PALCAM agar

See clause B.4.

5.5 Solid culture medium: Tryptone spya
yeast extract agar (TSYEA)

See clause B.5.

5.6 Liquid culture medium: Tryptone soya
yeast extract broth (TSYEB)

See clause B.6.

5.7 Sheep blood agar

Incubation at 30 °C, 35 °C or 37 °C and examination
after 24 h and, if necessary, after 48 h to check for the
presence of characteristic colonies which are pre-
sumed to be L. monocytogenes.

4.4 Confirmation

Subculturing of the colonies of presumptive L. mono-
cytogenes, plated out as described in 4.3, and con-
firmation by means of appropriate morphological,
physiological and biochemical tests.

See clause B.7.

5.8 Carbohydrate utilization broth
(rhamnose and xylose)

See clause B.8.

5.9 Motility agar (optional)

See clause B.9.
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5.10 CAMP (Christie, Atkins, Munch-
Petersen) medium and test strains

See clause B.10.

5.11 Hydrogen peroxide solution

See clause B.11.

5.12 Phosphate-buffered saline (PBS)

ISO 11290-1:1996(E)

6.9 Total-delivery graduated pipettes, of nominal
capacities 10 ml and 1 ml, graduated respectively in

0,5 ml and 0,1 ml divisions.

6.10 Petri dishes, of diameter 90 mm to 100 mm.
6.11 Jars, suitable for microaerobic incubation
(optional).

6.12 Gas mixture (optional), of specified compo-

sition for microaerobic incubation:

See clauge B.12.

6 Appparatus and glassware

Usual migcrobiological equipment (see ISO 7218) and,
in particular, the following.

6.1 Apparatus for dry sterilization (oven) or wet
sterilizatjon (autoclave)

See ISO [7218.

6.2 Dnling cabinet or incubator, capable of being
maintaingd at between 25 °C + 1 °C and 50 °C £ 1 °C.

6.3 Incpibators, for maintaining the inoculated .me-
dia, platgs and tubes within the following temperattre
ranges:

a) 25°C+1°GC;
b) 30°C +1°C;and
c) 35°C+1°Cor37°C+1°C.

6.4 Watter bath, capable.of being maintained at
47 °C+ 3 °C.

6.5 Logps, of platinum/iridium or nickel/chromium,
approximately 3 mim'in diameter, and wires of the
same material, or hockey-stick-shaped glass rods
or singleruse loops.

5 %10 12 % CO,, 5 % to 15 % O,-ang

75 % N,.

6.13 Equipment for the Henry ‘illumination test

(optional).
See annex C.

6.14 Microscopé€; preferably with pha
and with slides and coverslips.

7 Sampling

It.is important that the laboratory receive
which is truly representative and has not
aged or changed during transport or storag

Sampling is not part of the method spec
part of ISO 11290. If there is no specific |
Standard dealing with sampling of the p
cerned, it is recommended that the partieg
come to an agreement on this subject.

8 Preparation of test sample

Prepare the test sample in accordanc
specific International Standard appropri
product concerned. If there is no specific |
Standard, it is recommended that the f
cerned come to an agreement on this subje

5e-contrast,

a sample
been dam-

o}

= .

fied in this
hternational
oduct con-
concerned

b with the
hte to the
hternational
arties con-
ct.

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

6.7 Test tubes or flasks, of appropriate capacity, for
sterilization and storage of culture media and incu-
bation of liquid media.

6.8 Measuring cylinders, of capacity 50 ml to
1000 ml, for preparation of dilutions and complete
media.

9 Procedure

9.1 Test portion and initial suspension

See ISO 6887 and any specific International Standard

appropriate to the product concerned.

For preparation of the initial suspension, use as di-
lution fluid the selective primary enrichment medium
specified in 5.2.
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In general, to prepare the initial suspension, add a test
portion of x g or x ml to 9x ml or 9x g of the selective
primary enrichment medium (5.2), to obtain a ratio of
test portion to selective primary enrichment medium of
1/10 (mass to volume or volume to volume).

9.2 Primary enrichment

Incubate [6.3 b)] the initial suspension, prepared in ac-
cordance with 9.1, at 30 °C for24 h£2 h.

© SO

35 °C or 37 °C because Listeria spp. tend to develop at the
same time as the supplementary flora. In all cases, the in-
cubation temperature of the agar should be agreed upon
between the parties concerned and recorded in the test re-
port.

9.4.4 After incubation for 24 h and for an additional
18 h to 24 h (if growth is slight or if no colonies are ob-
served after 24 h of incubation), examine the dishes
(9.4.3) for the presence of colonies presumed to be
Listeria spp.

NOTE 3 A Hlack coloration may develop during the incu-
bation.

9.3 Secondary enrichment

9.3.1 After| incubation of the initial suspension
(primary enfrichment) for 24 h+2h (9.2), transfer
0,1 ml of the culture obtained in 9.2 (regardless of its
colour) to aftube (6.7) containing 10 ml of secondary
enrichment medium (Fraser broth) (5.3).

9.3.2 Incubpte the inoculated medium (9.3.1) for
48 h+2haf35°C or37 °C.

NOTE 4 Thg temperature of the inoculated medium should
be agreed upon between the parties concerned and re-
corded in theftest report.

9.4 Plating out and identification

the primary enrichment culture incubated
for 24 h+ 2 h at 30 °C (9.2), take, by means af a‘loop
or glass rod (6.5), a portion of the culture_and inocu-
late the surface of the first selective plating medium
(Oxford agqr) (5.4.1) so that well-separated colonies
are obtained.

Proceed in fthe same way with.the second selective
plating-out edium (PALCAM agar) (5.4.2).

NOTE 5 Th{s plating out/is carried out regardless of the
colour of the medium.

9.4.2 Froml thé\secondary enrichment medium incu-
bated for 4§ hi# 2 h at 35 °C or 37 °C (9.3.2), repeat

grown on Oxford agar for 24 h are small-(ymm) grey-
ish colonies surrounded by black halgs. After 48 h
colonies become darker, with a possible greenish
sheen, and are about 2 mm in_diameter, with black
halos and sunken centres.

9.4.4.1 Oxford agar: Typical colonies of Listfrr‘ia spp.

9.4.4.2 PALCAM agar: For plates incubateg micro-
aerobically, after incubation expose the PALCAM agar
plates to air for 1 h to.allow the medium to regain its
pink to purple cololr: After 24 h Listeria spp. [grow as
small or very small greyish green or olive grgen colo-
nies, 1,5 mm~\o 2 mm in diameter, sometimes with
black centres, but always with black halos. After 48 h
Listeria..spp. appear in the form of green |colonies
about>1,5 mm to 2 mm in diameter, with a ceptral de-
pression and surrounded by a black halo.

9.5 Confirmation of Listeria spp.
9.5.1 Selection of colonies for confirmation

9.5.1.1 For confirmation, take from each |plate of
each selective medium (see 9.4.4.1 and 9.4.4.2), five
colonies presumed to be Listeria spp.

If on one plate there are fewer than five pfesumed
colonies, take for confirmation all of them.

9.5.1.2 Streak the selected colonies onto the surface
of pre-dried plates of tryptone soya yeast extfact agar
(TSYEA) (5.5) in a manner which will allpw well-
separated colonies to develop.

the procedure described in 9.4.1 with the two selective
plating-out media.

9.4.3 Invert the dishes obtained in 9.4.1 and 9.4.2
and place them in an incubator (6.3) set at 30 °C,
35°C or 37 °C. PALCAM agar plates are incubated
either microaerobically in a jar (6.11) containing the
gas mixture (6.12) or aerobically.

NOTE 6 Incubation of the Oxford agar at 30 °C is suitable
for foodstuffs only lightly contaminated by a supplementary
flora. For products heavily contaminated by a supplemen-
tary flora, it is preferable to incubate the Oxford agar at

Place the plates in the incubator [6.3 )] sef at 35 °C
or 37 °C for 18 h to 24 h or until growth is satisfactory.

NOTE 7 The temperature of the inoculated medium should
be agreed upon between the parties concerned and re-
corded in the test report.

Typical colonies are 1 mm to 2 mm in diameter, con-
vex, colourless and opaque with an entire edge. If the
colonies are not well separated, pick a typical Listeria
spp. colony onto another TSYEA plate. Carry out the
following tests from colonies of a pure culture on the
TSYEA.
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NOTE 8 The Henry illumination test (see annex C) may be
conducted, if necessary. For this test, it is important that the
agar medium is thin (15 ml/plate).

9.5.2 Catalase reaction

Take an isolated colony obtained in 9.5.1.2 and sus-
pend it in a drop of hydrogen peroxide solution (5.11)
on a slide. The immediate formation of gas bubbles
indicates a positive reaction.

9.5.3 Gram staining

ISO 11290-1:1996(E)

inoculate the sheep blood agar plates (5.7) to deter-
mine the haemolytic reaction.

Dry the agar surface well before use. Take a colony
separated in 9.5.1.2 and plate and stab one space for
each culture, using a wire (6.5). Simultaneously stab
positive (L. monocytogenes) and negative control cul-

tures (L. innocua).

After incubation at 35 °C or 37 °C for 24

h+2h, ex-

amine the test strains and controls. L. monocytogenes

shao -

Perform [the Gram stain on a colony separated in
9.5.1.2. Listeria spp. are revealed as Gram-positive
slim, shoyt rods.

9.5.4 Mptility test (if necessary)?)

Take anlisolated colony obtained in 9.5.1.2 and sus-
pend it i a tube containing TSYEB (5.6).

Incubatel|in the incubator [6.3 a)] set at 25 °C for 8 h to
24 h unti| a cloudy medium is observed.

Deposit @ drop of the above culture using a loop (6.5)
onto a clean glass microscope slide. Place a coverslip
on top g@nd examine it with the microscope (6.14).
Listeria §pp. appear as slim, short rods with tumbling
motility.

Cultures| grown above 25 °C may fail to exhibit this
motion. Always compare them to a known cultlre.
Cocci, large rods, or rods with rapid swimming metility
are not Listeria spp.

As an alternative test for motility, usingvan inoculating
needle (§.5), stab the motility agar (5:9) with a culture
taken frgm a typical colony on TSYEA (9.5.1.2). Incu-
bate it fof 48 h in the incubator (633 a)] set 25 °C.

Examing for growth around-the stab. Listeria spp. are
motile, gjving a typical-umbrella-like growth pattern. If
growth i not sufficient{.incubate for up to an additional
5 days ahd observethe stab again.

9.6 Canfirmation of L. monocytogenes

figure 1); L. innocua show no clear zone
stab. L. seeligeri show a weak zone-of
L. ivanovii usually show wide, clearly.delin
of B-haemolysis. Examine the plates in a
compare test cultures with controls.

NOTE 9 The haemolytic reaction may also b
using red blood corpuseles. Disperse the color
TSYEB (5.6); incubate-at’35 °C or 37 °C for 2
of sheep red blood\corpuscles in a 2 %o sol
(5.12). Incubate @t'35 °C or 37 °C for betweel|
60 min, then<efrigerate at 3 °C + 2 °C for abq

lysis2); see
around the
haemolysis.
bated zones
right light to

e carried out
y in 150 pl of
n. Add 150 pl
ition of PBS
h 15 min and
ut 2 h. Then

examine for the presence or absence of haemolysis. If the

reaction is not definite, leave the culture at 3
up to 24.h.

9.6.2 Carbohydrate utilization

Inoculate using a loop (6.5) each of the ¢
utilization broths (5.8) with a culture fr
(9.5.4). Incubate at 35 °C or 37 °C for u
Positive reactions (acid formation) are ing
yellow colour and occur mostly within 24 h

9.6.3 CAMP test

°C + 2 °C for

arbohydrate
pbm TSYEB
b to 5 days.
icated by a
to 48 h.

Streak each of the Staphylococcus gureus and

Rhodococcus equi (B.10.4) cultures in
across the sheep blood agar plate (5.7 o
that the two cultures are parallel and dian
posite (see figure 1). A thin, even inoculum
This can be obtained by using an inoculati
wire (6.5) held at right angles to the agar.

Streak the test stain separated in 9.5.1.2

single lines
 B.10.3) so
etrically op-
is required.
pon loop or a

in a similar

fashion at right angles to these cultures|

9.6.1 Haemolysis test

If the morphological and physiological characteristics
and catalase reaction are indicative of Listeria spp.,

so that the

test culture and S. aureus and R. equi cultures do not
touch but at their closest are about 1 mm to 2 mm
apart. Several test strains may be streaked on the
same plate.

1) This examination is not necessary in all cases if the analysis is carried out by a microbiologist who regularly works on the

detection of L. monocytogenes.

2) This is more readily seen by removing any colony grown on the surface of the agar around the inoculum mark.
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L. monocytogenes

L. innocua

Narrow band of (3-haemolysis

No haemolysis

L. ivanovii

Wide band of 3-haemolysis

NOTES

1 Inoculate thin blood agar plates (5.7 or B.10.3) as shown in the diagram. Vertical lines represent streaks of S. agreus (S)
and R. equi (R). Horizontal lines represent streaks of the test cultures. Hatched areas indicate the locations of ehhanced

haemolysis.

2 The dotted|area indicates the zone of influence of the S. aureus culture.

Simultaneously, streak control cultures of L.-monocy-
togenes, L. ipnocua and L. ivanovii. If bloed\agar (5.7)
is used, incubate the plates at 35 °C or(37 °C for 18 h
to 24 h. If dduble-layer plates (B.10.3).are used, incu-
bate at 35 °( or 37 °C for 12 h to 18 h.

An enhanced zone of B-haemolysis at the intersection
of the test stfain with each’of the cultures of S. aureus
and R. equi is consideted to be a positive reaction.

The positive|reaction with R. equi is seen as a wide

Figure 1 — Inoculation and interpretation of CAMP test plates

haemolytic zone due to growth of the S. aurpus cul-
ture. Large zones of haemolysis do not occUr in the
area of S. aureus and L. monocytogenes.

9.7 Interpretation of morphological and
physiological properties and of the
biochemical reactions

All Listeria spp. are small, Gram-positive rgds that
demonstrate motility. They are catalase positive.
L. monocytogenes are distinguished from other
species by the characteristics listed in table 1.

(5 mm to 10 m‘m)ia'ﬁ‘OW"head"’ of haUIIIU:yO;O. the—te

action is considered as negative if a small zone of
weak haemolysis extends only about 1 mm at the in-
tersection of the test strain with the diffusion zone of
the R. equi culture.

A positive reaction with S. aureus appears as a small
zone of enhanced haemolysis extending only about
2mm from the test strain and within the weakly

9.8 Definitive confirmation

Strains which are considered to be L. monocytogenes
(9.7) may be sent to a recognized Listeria reference
laboratory for serological or, possibly, lysogenic
typing. The despatch shall be accompanied by all
possible information concerning the strain(s).
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Table 1 — Reactions for the identification of Listeria spp.

Species Haemolysis Production of acid CAMP test
Rhamnose Xylose S. aureus R. equi
L. monocytogenes + + - + -
L. innocua - \" - - -
L. ivanovii + - + - +
L. seeligeri (+) - + (+) _
L. welshimeri = Vv e = -
L. grayilsubsp. grayi - - - - —
L. grayilsubsp. murrayi - Vv - - -

V: variaple reaction
(+): wedk reaction
+: > 90|% of positive reactions

—: no repction

NOTE — There exist rare strains of L. monocytogenes which do not show B-haemolysis or a positive reaction to the CAMP test under the
conditior}s described in this part of ISO 11290.

9.9 Cgqgntrol cultures 11, Test report

In order to check the ability of the enrichment and The test report shall specify the methol used, the
identificgtion media to support the selective growth of temperatures of incubation and the result§ obtained. It
L. mongcytogenes, a dilution of the reference culture shall also mention any operating details ot specified
of recently isolated strains of L. monocytogenes and in this part of ISO 11290, or regarded |as optional,
negativg control strains (e.g. rods, Streptocoecus) together with details of any incidents likely to have in-
should He introduced in a control flask of the selective fluenced the results.

primary enrichment medium (see 9.2). Add-107to 100

fL|- nlzonocytogenes cells or negative control'strains per The test report shall include all the information necess-

ask.

ary for the complete identification of the sgmple.

Proceed with the control flasks as_for the test cultures
to demgnstrate that the positie) control culture is re-
covered

10 EXpressionof results

In accorgancetwith the interpretation of the results, re-
port the| presence or absence of Listeria monocyto-
genes in the test portion, specifying the mass in
grams, or the volume in millilitres, of the sample
tested.

NOTE 10 If other Listeria species are isolated, these may
be noted in the test report, if agreed between the parties
concerned.
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Annex A
(normative)

Diagram of procedure

Test portion
(x gor x ml)

+

Primary enrichment medium (half Fraser) (5.2)

|

Incubation at 30 °C for 24 h +2 h

(subculture)

|

Incubalion at 35 °Cor 37 °C* for 48 h+2h

PALCAM agar (5.4,252

|
Oxford agar”
Plpting out on [ and
PALCAM agar?

Confirmation (9.5 to 9.8)

1) Oxflord agar plates are incubated for 24.0Hte 48 h at 30 °C, 35 °C or 37 °C, aerobically.
2) PALCAM agar plates are incubated for 24 h to 48 h at 30 °C, 35 °C or 37 °C, microaerobically if necessary.
3) Thg temperature shall be agreed bétwéen the parties concerned.

0,1 mL of culture in 10 ml of secondary Oxford agar (5.4.1)"
efrichment medium (Fraser) (5.3) Plating out on l: and —— Confirmation (9.5 t0 9.8

©|S0O
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Annex B
(normative)

Composition and preparation of culture media and reagents

B.1 Selective primary enrichment
medium: Half Fraser broth

B.1.2.2 Preparation

Add the lithium chloride to the water.

B.1.1 Base

B.1.1.1 Composition

Meat peptone (peptic digest of animal

Sterilize by filtration.

WARNING — Take all necessary_precau
dissolving the lithium chloride-in the w
reaction is strongly exothermic. Also th
irritates the mucous membvranes.

ions when
ter as the
s solution

B.1.3 Solution'of'sodium salt of naljdixic

acid

B.1.3.1 .Composition

tissug) 509
Tryptong (peptic digest of casein) 509
Beef exfract 50¢9
Yeast extract 50¢g
Sodium|chloride 20,0g
Disodium hydrogen phosphate dihydrate 12,09
Potassilim dihydrogen phosphate 1,359
Aesculir 109
Water 1 000 ml

B.1.1.2 Preparation
Dissolve [the base components or the dehydrated
complete|base in the water by heating if necessary.

Adjust the¢ pH, if necessary, so that after sterilization it

is7,2%0

23) at 25 °C. /

Dispense the base in flasks (6.7) of suitable capacity

to obtain
Sterilize f
NOTE 11

acid solut
fore autoc

portions appropriate\for the test (see 9.1).
or 15 min in the-autoclave (6.1) set at 121 °C.

The lithium’chloride solution (B.1.2) and nalidixic
on (Bi1x3) may be added to the base (B.1.1) be-
aving.

Sodium salt of nalidixic acid 0,19
Sodium hydroxide, 0,05 mol/l solution 10 ml
B.1.3.2 Preparation
Dissolve the nalidixic acid salt in the soditm hydrox-
ide.
Sterilize by filtration.
B.1.4 Acriflavine hydrochloride solution
B.1.4.1 Composition
Acriflavine hydrochloride 0,25¢
Water 100 ml

B.1.2 Lithium chloride solution

B.1.2.1

Composition

Lithium
Water

chloride 39

10 mi

3) See SO 7218.

B.1.4.2 Preparation

Dissolve the acriflavine hydrochloride in the water.

Sterilize by filtration.
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B.1.5 Ammonium iron(lll) citrate solution

B.1.5.1 Composition

Water

Ammonium iron(lll) citrate

5049
100 ml

B.1.5.2 Preparation

Dissolve the

ammonium iron(lll) citrate in the water.

Sterilize by fjltration.

B.1.6 Complete medium

B.1.6.1 Composition

Base (B.1.1) 100 mi
Lithium chloride solution (B.1.2) 1,0 ml
Sodium sdjlt of nalidixic acid (B.1.3) 0,1 ml
Acriflavine|hydrochloride (B.1.4) 0,5mt
Ammonium iron(lIll) citrate (B.1.5) 1,0'ml

B.1.6.2 Preparation

Immediately
to B.1.5) to

before use, add the“four solutions (B.1.2
bach 100 ml poption/of the base (B.1.1).

©1S0
Meat peptone (peptic digest of animal
tissue) 50¢9
Tryptone (peptic digest of casein) 50¢9
Meat extract 5049
Yeast extract 5049
Sodium chloride 20,09
Disodium hydrogen phosphate dihydrate 12,0g
Potassium dihydrogen phosphate 1,359
Aesculin 1,09
Lithium chloride 3049
Sodium salt of nalidixic acid 0,02 g
Water 1000 mi
B.2.1.2 Preparation
Dissolve the compdnents or the dehydrated ¢gomplete
medium in the water, by heating if necessary.
Adjust the pH, if necessary, so that after sterilization it
is 7,2 £ 0;2at 25 °C.
Dispense the medium in test tubes of suitable|capacity
te. obtain portions appropriate for the test.
Sterilize for 15 min in the autoclave set at 121[°C.
B.2.2 Acriflavine hydrochloride solutipn

See B.1.4.

B.2.3 Ammonium iron(lll) citrate solution

See B.1.5.

B.2 Selective secondary enrichment

medium:

Fraser broth

B.2.1 Base

B.2.1.1 Composition

10

B.2.4 Complete medium

Immediately before use, to each tube (10 ml volumes)

of base (B.2.1) add 0,1 ml portions of solutio
and B.2.3. Mix gently.

ns B.2.2


https://standardsiso.com/api/?name=1c3b40e2347ce37988f9dedfca022b6b

© SO

B.3 First selective plating-out medium:
Oxford agar

B.3.1 Agar base

B.3.1.1 Composition

ISO 11290-1:1996(E)

B.3.3 Preparation of complete medium

Cool the base (B.3.1) to about 47 °C and aseptically
add the supplement (B.3.2).

Dispense the medium into sterile Petri dishes in
quantities of about 15 ml and allow to solidify.

B.3.1.2 Rreparation

Dissolve the components or the dehydrated complete
medium ir| the water by boiling.

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

Sterilize fdqr 15 min in the autoclave set at 121 °C.

B.3.2 Supplement for 1 000 ml medium

B.3.2.1 Gomposition

Columbia agar?) 39¢ Store the medium away from light.
Aesculin 19
Ammonium iron(lll) citrate 0,549
Lithium dhloride 15¢g
Water 1000 ml B.4 Second selective plating-out
1) Protepse peptone 23,09 medium: PALCAM agar4)

Starch 1,09

Sodium chloride 509

Agar {depending on the gel strength of B.4.1 Agar base

thefagar) 9gto18g

B.4.1.1 Composition

Cycloheximide 400 mg
Colistin gulfate 20 mg
Acriflavinie hydrochloride 5,0 mg
Cefotetah 2,0mg
Fosfomyrin 10 mg
Ethanol 5,0mi
Water 50ml

Peptones 23,09
Starch 10g
Sodium chloride 50¢g
Yeast extract 3,09
Agar 9dqto18 gl
D-glucose 0,5¢g
D-mannitol 10,0 g
Aesculin 0,849
Ammonium iron(lll) citrate 0,59
Phenol red 0,08 g
Lithium chloride 15,0 g
Water 960 ml
1) Depending on the gel strength of the agar.

B.4.1.2 Preparation

Dissolve the components or the dehydrated complete

B.3.2.2 Preparation

Dissolve the components or the dehydrated complete
medium in the ethanol/water mixture.

Sterilize by filtration.

base in the water, by boiling.

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

- Sterilize for 15 min in the autoclave set at 121 °C.

4) Details are given in: VAN NETTEN P., PERALES I., VAN DE MOOSDIJK A., CURTIS G.D.W. and MOSSEL D.AA. Liquid
and solid selective differential media for the detection and enumeration of L. monocytogenes and other Listeria spp. Int.

J. Food Microbiol., 8, 1989, pp. 299-316.

11
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B.4.2 Polymyxin B sulfate solution

B.4.2.1 Composition

Polymyxin B sulfate (100 000 1U) 0,1g
Water 100 ml

B.4.2.2 Preparation

© SO

B.4.5.2 Preparation

To the molten base (B.4.1) at 47 °C, add solutions
B.4.2 to B.4.4, mixing gently between each addition.
B.4.6 Preparation of the agar plates

Place in each of an appropriate number of Petri dishes

(6.10) about 15 ml of the freshly prepared complete
medium (B.4.5). Allow to solidify.

Dissolve thgpolymyxin B sulfate i the water.

Sterilize byffiltration.

B.4.3 Acyiflavine hydrochloride solution

B.4.3.1 Composition

Acriflaving hydrochloride 0,05¢
Water 100 ml

B.4.3.2 Preparation
Dissolve the acriflavine hydrochloride in the water.

Sterilize by filtration.

B.4.4 Sqdium ceftazidime pentahydrate
solution

B.4.4.1 Composition

Store the medium away from light.

B.5 Solid culture medium: Tryptone soya
yeast extract agar (TSYEA)

B.5.1 Composition

Tryptoneé soya broth) 30g
Yeast-extract 64
Agar 9glo 18 g?
Water 1 000 ml
1) Tryptone 170g
Soya peptone 3,09
Sodium chloride 5049
Dipotassium phosphate 25g
Glucose 25¢g
2) Depending on the gel strength of the agar.

Sodium deftazidime pentahydrate 0,116 g
Water 100 ml

B.4.4.2 Preparation

Dissolve the sodium Ceftazidime in the water.

Sterilize by filtsation.

B.5.2 Preparation

Dissolve the components or the dehydrated| complete
medium in the water by boiling.

B.4.5 Complete medium

B.4.5.1 Composition

Base (B.4.1) 960 ml
Polymyxin B sulfate solution (B.4.2) 10 ml
Acriflavine hydrochloride solution (B.4.3) 10 ml
Sodium ceftazidime pentahydrate

solution (B.4.4) 20 ml

12

Aol 4l L1 _f oot £+ + HH 1 H
AGHSTImePriirecesSsary —somataret—Sst ilization it

is 7,3+ 0,2 at25 °C.

Dispense the medium into tubes of suitable capacity to
obtain portions appropriate for the test.

Sterilize for 15 min in the autoclave set at 121 °C.
Allow to set in a sloping position.
For the preparation of agar plates, dispense the me-

dium into sterile Petri dishes in portions appropriate for
the test. Allow to solidify.
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B.6 Liquid culture medium: Tryptone
soya yeast extract broth (TSYEB)

B.6.1 Composition

ISO 11290-1:1996(E)

B.7.2 Defibrinated sheep blood

B.7.3 Complete base

Tryptone soya broth?) 30g B.7.3.1 Composition

Yeast extract 649

Water 1000 ml Base (B.7.1) 100 mi
1) See B.5.1. Defibrinated sheep blood (B.7.2) 5mito7 ml

B.6.2 Preparation

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

Adjust thg pH, if necessary, so that after sterilization it
is7,3+0,p at 25 °C.

Dispense|the medium into flasks or tubes of suitable
capacity tp obtain portions appropriate for the test.

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

B.7 Sheep blood agar

B.7.1 Base

B.7.1.1 Composition

Meat pgptone 15¢g
Liver digest 2549
Yeast ektract 5¢
Sodium|chloride 5¢
Agar 9gto18g"
Water 1000 ml
1) Depé¢nding:on the gel strength of the agar.

B.7.3.2 Preparation

Add the blood to the base pteviously coolgd to about
47 °C. Mix well.

Dispense the medium into sterile Petri| dishes in
portions appropriate for the test. Allow to solidify.

B.8 Carbohydrate utilization broth
(rhamnose and xylose)

B.8.1 Base

B.8.1.1 Composition

B.7.1.2 Preparation
Dissolve the components in the water by boiling.

Adjust the pH, if necessary, so that after sterilization it
is7,2+0,2at 25 °C.

Dispense the medium into flasks of suitable capacity
to obtain portions appropriate for the test.

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

Proteose peptone 10g

Meat extract 19

Sodium chloride 5¢

Bromocresol purple 0,02g

Water 1 000 ml
B8 1.2 Preparation

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

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

Dispense the medium into tubes of suitable capacity to
obtain portions appropriate for the test.

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

13
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B.8.2 Carbohydrate solutions

B.8.2.1 Composition

Carbohydrate) 5¢
Water 100 ml

1) L-Rhamnose or D-xylose.

©|S0O

B.10 CAMP (Christie, Atkins, Munch-
Petersen) medium and test strains

Sheep blood agar plates (B.7) may be used for this
test, but it is preferable to use double-layered agar
plates with a very thin blood layer (B.10.3).

B.10.1 Base

B.8.2.2 Preparation

Dissolve sgparately each carbohydrate in 100 mi of
water.

Sterilize by filtration.

B.8.3 Complete media

For each cdrbohydrate, add aseptically x ml of solution
B.8.2 to 9x nl of the base (B.8.1).

B.9 Motility agar

B.9.1 Composition

Casein pegptone 20,0g
Meat peptione ‘ 6,1g
Agar 3,59
Water 1 000 mi

B.9.2 Preparation

SeeB7 1

B.10.2 Sheep blood medium

See B.7.3.1.

B.10.3 Complete medium

Dispense the-base (B.10.1) into sterile Petri dishes in
quantities gbabout 10 ml and allow to solidify. Pour a
very thinjlayer of the blood medium (B.10]2) using
amounts-not greater than 3 ml per plate.

Allow to solidify. If the blood medium is added to
dishes containing the base which have been |prepared
in advance, it may be necessary to warm the dishes
for 20 min by placing them in an incubator sef at 37 °C
before pouring the blood medium layer.

B.10.4 CAMP reaction strains

A B-haemolytic strain of S. aureus (e.g. NCTC 1803 or
ATCC 25923) and a strain of R. equi (e.g. NGTC 1621
or ATCC 6939) are required to undertake the CAMP
test. Not all strains of S. aureus are suitable for the
CAMP test.

Maintain stock cultures of S. aureus, R. equi,|L. mono-
cytogenes, L. innocua and L. ivanovii by ifoculating
the TSYEA slopes (B.5.2), incubating them a{ 35 °C or
37 °C for 24 h to 28 h, or until growth has bccurred,

Dissolve the components in the water by boiling.

Adjust the pH, if necessary, so that after sterilization it
is7,3+0,2 at25°C.

Dispense the medium into tubes in quantities of about
5ml.

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

14

and storing in the refrigerator at 3 °C + 2 °C. Subcul-
ture at least once per month.

‘B.11 Hydrogen peroxide solution

Use a 3 % (m/m), i.e. 10 volume solution.
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B.12 Phosphate-buffered saline (PBS)

B.12.1 Composition

Disodium hydrogen phosphate
dihydrate

Sodium dihydrogen phosphate
Sodium chloride
Water

8,98 g
2,71g
85¢9

1 000 ml

ISO 11290-1:1996(E)

B.12.2 Preparation
Dissolve the components in the water.

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

Sterilize in the autoclave for 15 min at 121 °C.

15
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