

































































Technique
Faecal and Biological Specimens

The sample is homogenised in 0.1% peptone water CM9 (1
part to 9 parts peptone water).

Direct Surface Plate Method

1 Inoculate 0.1ml of the homogenised specimen onto the
Oxford Agar plates.

2 Incubate at 30°C for up to 48 hours.

3 Examine for typical colonies of Listeria spp. after 24 hours
and 48 hours incubation.

Selective Enrichment Method

1 Add the homogenised specimen to the selective enrichment
broth and incubate at 30°C for up to 7 days.

2 Inoculate 0.1ml of the selective enrichment broth, after 24
hours, 48 hours and 7 days, onto the Oxford Agar plates.

3 Incubate the plates at 30°C for up to 48 hours.

4 Examine for typical colonies of Listeria spp. after 24 and 48
hours incubation.

Food and Environmental Samples

For detection of L. monocytogenes when present in small

numbers, the test samples must be inoculated into an

enrichment broth to allow multiplication before isolation and

identification. Depending on the type of sample under test, an

appropriate method and selective enrichment broth should be

chosen prior to inoculation onto the Oxford Agar plates.

1 Inoculate 0.1ml of the selective enrichment broth onto the
Oxford Agar.

2 Incubate at 30°C for up to 48 hours.

3 Examine for typical colonies after 24 and 48 hours
incubation.

Colonies presumptively identified as L. monocytogenes must
be confirmed by biochemical and serological testing?!.

Storage and conditions of Shelf life
Store the dehydrated medium below 25°C and use before the
expiry date on the label.

Store the prepared plates at 2-8°C. Use as soon as possible.

Quality Control
Positive control:
Listeria monocytogenes ATCC® 19117

Negative control;
Staphylococcus aureus ATCC® 25923

Precautions
For in vitro diagnostic use

Listeria media containing acriflavine should be protected from
light because photo-oxidation makes them inhibitory to Listeria

Spp.

Supplement SR140 used in this medium contains a toxic
concentration of cycloheximide and is toxic if swallowed,
inhaled or by skin contact. When handling wear gloves and
eye/face protection.
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Modified Oxford Agar (MOX)

A selective and diagnostic medium for the isolation of Listeria monocytogenes from foods containing a mixed bacterial

flora.

Listeria Selective Agar Base (Oxford Formulation)
Code: CM856

Formula (grams per litre)

Columbia blood agar base 39.0
Aesculin 1.0
Ferric ammonium citrate 0.5
Lithium chioride 15.0
PHZ:0:+ 0.2

Listeria Selective Supplement (MOX)
Code: CM157

Vial contents (each vial is sufficient for 500ml of medium)

Colistin 5.0mg (equivalent to 10mg/l)
Moxalactam 7.5mgq (equivalent to 15mglf)
Note

Listeria Selective Supplement {MOX) must not be used in
addition to Listeria Selective Supplement (Oxford) SR140.

Directions
Aseptically add 2ml of sterile distilled water to a vial and mix
well to dissolve.

Add the contents to 500ml of sterile Listeria Selective Agar
Base (Oxford) CM856 at 50°C. Mix well and pour into sterile
petri dishes.

Description

Listeria Selective Medium (MOX) is a modification of the
Listeria selective medium described by Curtis et al. and is
based on the formulation described by McClain and Lee?
which forms part of the USDA-FSIS (United States Department
of Agriculture-Food Safety Inspection Service) recommended
method for the isolation and identification of Listeria
monocytogenes from processed meat and poultry products,
This formulation has been modified tq incorporate a reduction
in the level of moxalactam as the higher level has been shown
to be inhibitory to some strains of Listeria®.

The medium consists of Oxford Listeria Agar Base (Oxford)
CM856 to which is added Listeria Selective Supplement (MOX}
SR157 which contains the antibiotics moxalactam and colistin,

ar (MOX).

Colony appearance of Listeria spp. on modified Oxford Ag.
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Listeria Selective Agar Base (Oxford) contains aesculin and
ferric ammonium citrate. Listeria spp. will hydrolyse the
aesculin in the medium to form aesculetin which reacts with the
ferric ions to form a black/brown complex. This appears as
blackening in and around colonies of Listeria spp.

Lithium chloride is contained in the medium to inhibit the
growth of enterococci which also hydrolyse aesculin.
Moxalactam and colistin suppress the growth of other micro-
organisms that may form part of the normal flora of the
specimen e.g. Staphylococcus, Proteus and Pseudomonas.
Moxalactam is considered more effective than cefotetan
(incorporated in Listeria Selective Supplement [Oxford] SR140)
against methicillin-resistant Staph. aureus which presents a
problem in some countries.

Listeria Selective Supplement (MOX) may be used as an
alternative for laboratories not wishing to have acriflavine in the
medium.

Technique

The sample should be pre-enriched by following the
laboratory’s normal enrichment procedures. After secondary
enrichment, inoculate the specimen on to Listeria Selective
Medium (MOX) plates by streaking. Incubate the plates at
35°C for 24 and 48 hours aerobically.

Note

When testing food samples suspected of causing disease,
streak MOX plates from the secondary enrichment broth
regardless of any colour reaction. Incubate the secondary
enrichment broth for an additional 24 hours then restreak to
MOX agar plate. Incubate the secondary enrichment broth for
an additional 24 hours then restreak to a MOX agar plate,
incubate this plate at 35°C and read at both 24 and 48 hours.

Listeria spp. will produce brown/black colonies with a halo.
Typical L. monocytogenes colonies are almost always visible
after 24 hours, but incubation should be continued for an
additional 24 hours to detect slow growing strains.

Colonies presumptively identified as L. monocytogenes must
be confirmed by biochemical and serological testing?.

Storage conditions and Shelf life
Store the selective supplement at 2 to 8°C. Store the prepared
medium plates for up to 2 weeks at 2 to 8°C.

Quality Control
Positive control:
Listeria monocytogenes ATCC® 19117

Negative controk:
Staphylococcus aureus ATCC® 25923
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PALCAM Agar

PALCAM Agar Base

Code: CM877

Formula (grams per litre)

Columbia blood agar base 39.0

Yeast extract 3.0

Glucose 0.5

Aesculin 0.8

Ferric ammonium citrate 0.5

Mannitol 10.0

Phenol red 0.08

Lithium chloride 15.0

ph7.2+0.2

PALCAM Selective Supplement

Code: SR150

Vial contents

Code: SR150E Code: SR150B
To supplement To supplement
500ml 2.5 litres

Polymixin B 5mg 25mg (equivalent
to 10mgll)

Acriflavine

hydrochloride 2.5mg 12.5mg (equivalent

to 5mgll)

Ceftazidime 10mg 50mg (equivalent
to 20mgll)

Directions

Suspend 34.5¢ in 500ml of distilled water. Bring gently to the
boil to dissolve completely. Sterilise by autoclaving at 121°C
for 15 minutes. Cool to 50°C and aseptically add the contents
of one vial of PALCAM Selective Supplement SR150E,
reconstituted with 2mi of sterile distilled water. Mix well and
pour into sterile petri dishes.

To prepare 2.5 litres of medium, suspend 172.5g in 2.5 litres of
distilled water. Sterilise and cool as above and add the
contents of one vial of SR150B, reconstituted with 10ml of
sterile distilled water.

The addition of 2.5% (v/v) Egg Yolk Emulsion (Oxoid code
SR47) to the medium may aid the recovery of damaged
Listeria spp.

Description

PALCAM Medium is based on the formulation described by
van Netten et al.” and is recommended for the isolation of
Listeria monocytogenes from foods.

The heightened awareness and concern surrounding the
presence of L. monocytogenes in food has resulted in the
development of many media for its isolation®®. However,
Cassiday and Brackett'® conclude that no single method
currently available is suitable for use with all types of food.

PALCAM Medium is highly selective due to the presence of
lithium chloride, ceftazidime, polymixin B and acriflavine
hydrochloride. It allows the easier differential diagnosis of
L. monocytogenes by using the double indicator system:

1 Aesculin and ferrous iron
2 Mannitol and phenol red.

L. monocytogenes hydrolyses aesculin resulting in the
formation of a black halo around colonies. L. monocytogenes
does not ferment mannitol so easy differentiation from
contaminants such as enterococci and staphylococci can be
made as these will ferment mannitol and produce a change
from red to yellow in the pH indicator phenol red.

Incubation under micro-aerophilic conditions serves to inhibit
strict aerobes such as Bacillus spp. and Pseudomonas spp.
that might otherwise appear on the medium.

A selective and differential diagnostic medium for the detection of Listeria monocytogenes.

Technique

Techniques for the isolation of £. monocytogenes will depend
on the material under test'®, It is usual for the test sample to be
inoculated into an enrichment broth to allow multiplication
before isolation and identification on plating media. Depending
on the type of sample used, the appropriate method of
selective enrichment broth should be used prior to inoculation
onto PALCAM Medium plates. As a general rule use Listeria
Selective Enrichment Medium (Oxoid codes CM862 and
SR141 or SR149) for dairy products and Listeria Selective
Enrichment Media UVM (Oxoid codes CM863, SR142 and
SR143 or Fraser Broth CM895 and SR156) for meats and
poultry.

1 Inoculate one loopful of the selective enrichment broth on
the PALCAM Medium plates.

2 Incubate at 37°C for 48 hours under micro-aerophilic
conditions. The micro-aerophilic atmosphere can best be
achieved by using Oxoid Campylobacter Gas Generating Kit
(BR56) in conjunction with the Oxoid Anaerobic Jar and an
active Catalyst (BR42). For jars of smaller capacity (2.5
litres) use the Oxoid Campylobacter Gas Generating Kit
(BR60).

3 Examine for typical colonies of Listeria spp. after 48 hours
incubation.

4 Colonies identified as presumptive Listeria spp. must be
confirmed by biochemical and serological testing*.

After 48 hours incubation, typical Listeria spp. form colonies
that are approximately 2mm in diameter, grey-green in colour
with a black sunken centre and a black halo against a cherry-
red medium background.

Occasional Enterococcus or Staphylococcus strains develop
on PALCAM Medium to form grey colonies with a brown-green
halo or yellow colonies with a yellow halo.

The medium is not totally selective for L. monocytogenes. Any
typical Listeria colonies must be confirmed by biochemical and
serological methods’@. However, in a study comparing
PALCAM and Oxford Agars, PALCAM Medium was seen to be
consistently more effective than Oxford Medium in suppressing
other micro-organisms in a variety of meat products'?.

Colony appearance of Listeria spp. on PALCAM Agar.
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Storage conditions and Shelf life
Store the dehydrated medium below 25°C and use before the
expiry date on the label.

Store the selective supplement in the dark at 2-8°C and use
before the expiry date on the label.

Store the prepared medium at 2-8°C and use as soon as
possible.

Quality Control
Positive control:
Listeria monocytogenes ATCC® 19112

Negative control:

Escherichia coli ATCC® 25922
Staphylococcus aureus ATCC® 25923
Streptococcus faecalis ATCC® 29212

Precautions
For in vitro diagnostic use

Acriflavine hydrochloride is activated by light which may cause
it to become inhibitory to Listeria spp.
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|dentification Tests

Detailed procedures for identification of Listeria species are beyond the scope of this publication. However, the
following brief summary of tests may be helpful.

Simple tests to identify Listeria
Colonies that appear to be Listeria spp. on plating media can
be confirmed using three simple tests.

1 Motility

Heavily inoculate Brain Heart Infusion (CM225) or Nutrient
Broth No. 2 (CM67) and incubate at room temperature.

Examine microscopically at 4-6 hours. Tumbling, rotating
motility is characteristic of Listeria spp. If motility is not seen,
re-examine at 18 hours before discarding as negative.

Note: Listeria spp. do not form flagellae above 30-33°C and
motility may not occur if cultures are incubated above 30°C.
2 Catalase

Emulsify a colony in a drop of hydrogen peroxide on a glass
slide. Immediate bubbling indicates a positive catalase test.

Listeria spp. are catalase positive.
Note: False positive catalase reactions may occur if a
colony is taken from a medium containing blood.
3 Microscopy
Examine a Gram-stain of growth from a suspected colony.

Listeria cells have a distinctive appearance and disposition.
They are short Gram-positive rods which occur as straight
pairs, pairs arranged in V formation and pairs adjacent to
each other.

Most non-Listeria spp.can be eliminated by these three
screening tests.

Confirmation of L. monocytogenes

L. monocytogenes must be differentiated from other Listeria
spp. by the CAMP test and biochemical reactions. The tests to
be done and the results shown by L. monocytogenes are given
in Tables 8 and 9.

Gram stain of L. monocytogenes.
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TABLE 8

Test

L. monocytogenes

Beta haemolysis (Horse Blood)

B

Camp Test

Staphylococcus aureus

Rhodococcus equi

Catalase

Oxidase

Nitrate reduction

Methyl red (MR)

Voges-Proskauer (VP)

H2S

Urea

Acid from:

Glucose

Xylose

Rhamnose

Mannitol

Aesculin

B haemolysis of horse blood in McBride Agar.

Strains identified as L. monocytogenes should be tested for
their serological group.

The CAMP Test (Christie-Atkins-Munch-Peterson)

Prepare sheep blood agar plates by pouring a thin layer of 5%
v/v blood agar made with washed sheep cells, SR51, on to the
surface of nutrient agar base plates. Allow to set and dry
before use.

Streak cultures of Staphylococcus aureus NCTC 1803 and
Rhodococcus equi NCTC 1621 across the sheep blood agar
plate. Then streak the test strains at right angles to the Staph.
aureus and Rhod. equi. leaving a minimum of 1-2mm between
cultures. Incubate at 37°C overnight.

Results are recorded as positive when an enhanced zone of
haemolysis between the two cultures occurs, Use of known
control Listeria spp. on a separate sheep blood agar plate is
recommended.

TABLE 9 — CAMP reactions for the haemolytic species of

Listeria.
Staphyloccus Rhodoco_ccus
aureus equi
L. monocytogenes + -
L. seeligeri + -
L. ivanovii = +

.. monocytogenes

L. ivanovii
L. seeligeri
i} 1
Rhodococcus equi Staphylococcus aureus

Species differentiation by the CAMP test.
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