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Abstract

In recent years a number of selective chromogenic plating media for pathogenic Listeria spp. have been developed and

marketed. Their advantages are direct detection and enumeration of pathogenic Listeria spp. utilizing cleavage of substrates by

the virulence factor phosphatidylinositol-phospholipase C (PI-PLC) and, to a lesser extent, by phosphatidylcholin-

phospholipase C (PC-PLC). There are two groups of such media: the first utilizes cleavage by PI-PLC of L-a-phosphatidyl-

inositol, forming a white precipitation zone around the colony, combined with the chromogenic substrate 5-bromo-4-chloro-3-

indoxyl-h-D-glucopyranoside for detection of h-D-glucosidase, which occurs in all Listeria spp. All Listeria spp. produce

turquoise colonies on these media which include ALOAk, CHROMagark Listeria , BBLk CHROMagark Listeria, and

OCLA. The second group of media utilizes 5-bromo-4-chloro-3-indoxyl-myoinositol-1-phosphate, forming blue-turquoise

colonies of pathogenic Listeria spp. and white colonies of non-pathogenic Listeria spp.. BCMk Listeria monocytogenes

plating medium, Rapid’L.mono and LIMONO-Ident-Agar belong to this group. Selective chromogenic L. monocytogenes

plating media offer the attraction of rapid economic detection and enumeration of pathogenic Listeria spp. within 24 or 48 h of

incubation at 36F 1 jC. This overview summarises the characteristics of these chromogenic plating media, reviews important

evaluations, and focuses on replacement of conventional by these chromogenic plating media, particularly for applications in

the food industry.
D 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Among the six species of the genus Listeria only

two are pathogenic, Listeria monocytogenes and L.

ivanovii. L. monocytogenes is a rare cause of food-
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borne disease with fewer than four cases per million

individuals per year reported in developed countries

(Buchanan and Lindquist, 2000). Fatality rates are

20–30% among hospitalised patients.

L. ivanovii is pathogenic for animals, especially

ruminants. Hitchins (2002) compiled reports of seven

cases of human listeriosis caused by L. ivanovii, at

extremely low frequency. L. ivanovii is rarely found in

foods (e.g., Zschaler, personal community), but its

occurrence and contribution to human listeriosis may

be underestimated.
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L. monocytogenes has been associated with foods

such as raw milk, cheeses (particularly soft-surface-

ripened varieties), ice cream, raw vegetables, raw and

cooked poultry, raw meats and raw and smoked fish.

Large outbreaks of human listeriosis have been traced

to soft cheese, raw cabbage, liver paté, pork tongue in

aspic (see e.g. Curtis and Lee, 1995). Sporadic or

single unrelated cases of human listeriosis are also

common in many countries.

The food industry remains concerned about the

presence of L. monocytogenes in refrigerated, mini-

mally processed, ready-to-eat foods and where mod-

ified atmosphere packaging (MAP) is used to extend

the shelf life. Preventive systems, such as HACCP, are

considered effective for preventing listeriosis out-

breaks (Baird-Parker, 1994). Particular problems with

L. monocytogenes are its ability to survive at low pH

(acid tolerance) and high NaCl content (osmotoler-

ance) and other stress conditions (Faleiro et al., 2003;

King et al., 2003) as well as its ability to multiply at

low temperature.

There are various regulations concerning the micro-

biological level of L. monocytogenes in foods. Toler-

ance levels in ready-to-eat foods have been introduced

in many countries. These depend, to some extent, on

the type of food e.g. whether the food supports growth

of listeriae, whether it is raw or processed or ready-to-

eat, and the projected shelf life. The USA require

absence of L. monocytogenes in 25 g of foods (‘‘zero

tolerance’’) while some European countries have a

tolerance level of 100 L. monocytogenes/g at the point

of consumption (European Commission, 1999;

DGHM, 2003). The latest draft of the EU regulation

on microbiological criteria for foodstuffs recommends

for ‘‘ready-to-eat food intended for infants and for

special medical purposes’’ no L. monocytogenes

should be allowed (Anonymous, 2003a).

Rapid detection and enumeration of pathogenic

Listeria spp. in foods is laborious and time-consuming

using conventional culture media. The recovery of low

numbers of L. monocytogenes from foods and environ-

mental samples requires the use of enrichment cultures

followed by selective plating and, where injured organ-

isms are likely to be present, a pre-enrichment step. An

overview of conventional culture media and methods is

given by Beumer and Curtis (2003) and Loessner et al.

(1988). Currently, PALCAM, Oxford and LPM are the

most frequently used plating media. They are recom-
mended by the US Food and Drug Administration

(FDA), the US Department of Agriculture (USDA),

in the ISO detection and enumeration methods (Anon-

ymous, 1997, 1998). National recommendations, e.g.

DIN or § 35 LMBG in Germany are based on the ISO

standards. Listeria spp. growing on these media are

detected by the activity of the enzyme h-D-glucosidase,
which occurs in both pathogenic and non-pathogenic

species. This enzyme (esculinase) cleaves esculin,

resulting in greyish-green colonies, and by reaction of

the breakdown product esculetin with ferric iron, gives

brown-black halos with colonies of all Listeria spp.

Isolation and confirmation of pathogenic Listeria spp.

growing in mixed culture with non-pathogenic Listeria

spp. on such plating media is time-consuming and

expensive.

Alternative methods based on nucleic acid, fluo-

rescent antibody or immuno-chromatography tech-

niques need additional equipment and expensive

devices as well as enrichment steps (Fitter et al.,

1992; Hoffman and Wiedmann, 2001; Becker and

Märtlbauer, 2002; Istafanos et al., 2002; Bhagwhat,

2003; Choi and Hong, 2003; Hitchins, 2003).

Chromogenic culture media detecting virulence

factors in the target pathogenic Listeria spp. are an

attractive alternative and should ideally combine rapid

detection and enumeration of pathogenic Listeria spp.

with low cost.

Several virulence genes have been identified in

pathogenic Listeria spp. Among them, the hlyA gene

encodes a haemolysin, called listeriolysin O that is

essential for these strains for invasion of the host cells,

lysis of their phagosomes, and subsequent spread. This

gene is flanked by the plcA-prfA operon and the

lecithinase operon. The lecithinase operon contains at

least two genes involved in virulence: actA, required

for actin assembly and plcB. plcB encodes a commonly

called lecithinase (phosphatidylcholin-phospholipase

C, PC-PLC) involved in cell-to-cell spread. Upstream

from hly, plcA encodes a phosphatidylinositol-specific

phospholipase C (PI-PLC) which may contribute to the

lysis of the phagosomal membrane. These three viru-

lence genes (hly, plcA, plcB ) occur in the pathogenic L.

monocytogenes and L. ivanovii and in L. seeligeri but

not in the non-pathogenic L. innocua, L. welshimeri or

L. grayi. L. seeligeri has no PI-PLC or PC-PLC and

expresses haemolysin at a very low level. So it appears

that this species is non-pathogenic because of the
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down-regulation of most of its virulence genes. L.

ivanovii produces another phospholipase C that is

specific for sphingomyelin. This sphingomyelase con-

tributes to the haemolytic activity of L. ivanovii. The

infective behaviour of L. ivanovii is quite similar to that

of L. monocytogenes. Indeed, this species escapes from

the host cell vacuole, induces actin assembly and

spreads from cell to cell (Camilli et al., 1991; Gouin

et al., 1994; Vàzquez-Boland et al., 2001).
2. Utilization of virulence gene products for

developing new plating media

From the virulence gene cluster consisting of hly,

pclA and pclB, the hly gene product has been utilized

for confirmation of pathogenic Listeria spp. with
Table 1

Detection systems of Listeria spp. plating mediaa

Plating medium Substrate for detection of

h-D-Glucosidase PI-PLCb

PALCAM; - Oxford

LPM; -MOX

Esulin –

Harlequink Listeria CHE-h-D-
glucopyranoside

–

(Lab m)

BCMR Listeria

monocytogenes (Biosynth)

5-Bromo-4-chlor

indoxyl-myo-ino

1-phosphate (X-

Rapid’L. mono (Bio-Rad) – X-IP

LIMONO-Ident-Agar

(Heipha)

– X-IP

ALOA (AES, Biolife)

CHROMagark Listeria

(CHROMagarBBLk)

CHROMagarkListeria

(BD)

OCLA (Oxoid)

5-Bromo-4-chloro-

3-indoxyl-h-D-
glucopyranoside

L-a-Phosphatidy

inositol

Addresses: Labm: LAB M Limited, Topley House, 52 Wash Lane, Bury,

9422 Staad, Switzerland; Bio-Rad: Bio-Rad, 3, boulevard Raymond Poinc

Lilienthalstr. 16, D-69214 Eppelheim, Germany; AES: AES Laboratoire,

Italiana, Viale Monza, 272, I-20128 Milano, Italy; CHROMagar: CHROM

Dickinson and Company, 7 Loveton Circie, Sparks, MD 21152-9956, US

OPW, England.
a Listeria monocytogenes blood agar (LMBA) uses haemolysis of she
b Phosphatidylinositol-phospholipase C.
respect to haemolysis detectable on sheep blood agar

as well as producing typical CAMP reactions. The

non-pathogenic Listeria spp., lacking the hly gene, are

non-haemolytic.

Recently, a selective blood agar plating medium for

detection of pathogenic Listeria spp. was developed

by Johansson (1998 ) and evaluated by Johansson et

al. (2000). This L. monocytogenes blood agar

(LMBA) showed best overall results when compared

to PALCAM, Oxford and LPM. The ISO/TC 34/SC9

group ‘‘Agricultural and food products-Microbiolo-

gy’’ also evaluated it. Due to batch-to-batch variations

in blood quality it was not considered a suitable

replacement for conventional culture media.

Notermans et al. (1991) were the first to utilize the

plcA gene product phosphatidylinositol-phospholipase

C (PI-PLC) for detection of L. monocytogenes by an
Colony colour

non-pathogenic

Listeria spp.

L. monocytogenes/

L. ivanovii

grey, with brown-black

surround

grey, with brown-black

surround

black black

o-3-

sitol-

IP)

white blue-turquoise

white L. monocytogenes:

blue-turquoise

L. ivanovii: blue-green

with a yellow halo

white blue-turquoise, surrounded

by a white precipitate

l- blue-turquoise blue-turquoise, surrounded

by a white precipitate

Lancashire, BL6 6AU-UK; Biosynth: Biosynth AG Rietlistr.4, CH-

aré, F-92430 Marnes-La-Coquette, France; Heipha: Heipha GmbH,

Route de Dol-BP54, F-35270 Combourg, France; Biolife: Biolife

agar 4, place du 18 Juin 1940, F-75006 Paris, France; BD: Becton,

A; Oxoid: Oxoid Ltd., Wade Road, Basingstoke, Hampshire, RG24

ep blood for detection of pathogenic Listeria spp.
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overlay technique with L-a-phosphatidyl-inositol as

substrate. Cleavage of this substrate by PI-PLC produ-

ces water-insoluble fatty acids around the colonies,

with a distinct opaque halo-like precipitation zone.

Notermans et al. (1991) confirmed 468 L. monocyto-

genes strains to be positive with this test. Ottaviani et al.

(1997a,b) combined this detection system with the

detection of the h-D-glucosidase activity of Listeria

spp. using the chromogenic substrate 5-bromo-4-

chloro-3-indoxyl-h-D-glucopyranoside (X-h-D-glu).
The medium containing both substrates in a nutrient

rich selective agar base is now known as ‘‘Agar Listeria

according to Ottaviani and Agosti (ALOAk)’’. Media

based on similar detection systems have been intro-

duced by other manufacturers (see Table 1).

Another substrate for the detection of PI-PLC is 5-

bromo-4-chloro-3-indoxyl-myoinositol-1-phosphate

(X-IP). Cleavage of X-IP (see Fig. 1) by pathogenic

Listeria spp. results in turquoise colonies. Non-path-

ogenic Listeria spp. are clearly distinguishable as

white colonies. Facon and Simon (1998) filed a patent

for utilizing X-IP while, in the same year, Schabert

and Restaino (1998) filed another patent for utilizing

the fluorogenic 4-methylumbelliferyl-myoinositol-1-

phosphate in selective chromogenic/fluorogenic cul-

ture media for detection of PI-PLC producing bacte-

ria. Commercially available media utilising X-IP for

detection of PI-PLC are listed in Table 1. Rap-

id’L.mono plates are red-brown because they contain
Fig. 1. Detection of phosphatidylinositol-pho
phenol red as pH indicator. L. ivanovii colonies utilise

xylose in the medium to give blue-green colonies with

a yellow halo. BCMk L. monocytogenes plating

medium (Restaino et al., 1999) and LIMONO-Ident-

Agar contain no differentiating carbohydrate or pH

indicator system, due to difficulties in distinguishing

the carbohydrate-metabolising colonies.

Both substrates work well for detection of PI-PLC

and the turquoise colonies of pathogenic Listeria spp.

are easy to enumerate. Utilising L-a-phosphatidyl-ino-

sitol, non-pathogenic Listeria spp. may grow in the

precipitation zone, which can make it difficult to detect

colonies of pathogenic Listeria spp. as almost the

whole plate is covered by the precipitate. Colonies of

L. monocytogenes and L. ivanovii have similar mor-

phology, colour and precipitation zone on chromogenic

L. monocytogenes plating media. L. ivanovii can sub-

sequently be distinguished from L. monocytogenes by

production of acids from rhamnose and xylose or by

any of the alternative confirmation tests. Very rarely,

atypical haemolytic listeria isolates may occur. Proce-

dures to confirm identities of such aberrant isolates are

given in a BAM guideline (Anonymous, 2003b).

LIMONO-Ident-Agar additionally combines the

cleavage of X-IP in forming turquoise colonies of

pathogenic Listeria spp. with production of a white

precipitate surrounding these colonies. This precipitate

is formed by use of selected nutrients, well balanced by

nutrient analysis (e.g. see Fig. 2) and addition of a
spholipase C (PI-PLC) by use of X-IP.



Fig. 2. Bioscreen C comparison of the growth of L. monocytogenes using two different peptones (A; B) (pancreatic digests of casein) and the

influence of yeast extract (C). Culture densities (OD600) were monitored at 37 jC for 24 h, and each line represents the average data from 10

replicate wells (own unpublished results).
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selected phospholipid mixture (Hechelmann et al.,

2002; Roczen et al., 2003). Hence, both virulence

genes may be involved in forming this zone of precip-

itation: plcA (PI-PLC) and plcB (PC-PLC). Recently,

Ermolaeva et al. (2003) reported that growing patho-

genic Listeria spp. in the presence of activated charcoal

induced production of PC-PLC. All pathogenic listeria

strains tested showed a clear induction of PC-PLC

activity measured by a dense halo of precipitation in

charcoal-supplemented medium. The precipitation was

strongly dependent on the quality of the basic medium

(various batches of Brain Heart Infusion).
3. Evaluation of the new chromogenic plating

media for pathogenic Listeria spp.

The ability of Listeria spp. to produce h-D-gluco-
sidase was utilized in the chromogenic Harlequink
Listeria medium (Smith et al., 2001). Listeria spp.

cleave cyclohexeno-esculetin-(CHE)-h-D-glucopyra-
noside and appear as black colonies. The advantage

of this medium compared with the conventional

esculin-containing media is that the black pigment is

retained within the colonies which makes screening

for suspect colonies very easy. Smith et al. (1999)
described a 34% increase in positive isolations with

this medium over Oxford medium. Since no substrates

for any of the virulence gene products are incorporat-

ed, direct detection of pathogenic Listeria spp. is not

possible with this medium.

ALOAkwas intensively evaluated by Vlaemynck

et al. (2000) with respect to sensitivity, selectivity and

electivity in comparison with PALCAM and Oxford,

using pure cultures, spiked dairy, egg and meat

products. Using ALOAk they detected 4.3% more

positive samples from naturally contaminated dairy

and meat products and it was clearly superior to

Oxford and PALCAM when samples containing both

L. monocytogenes and L. innocua were examined.

Schuler et al. (2003) obtained similar results using

Rapid’L.mono and ALOAk after 24 and 48 h at

36F 1 jC in a rapid L. monocytogenes test on smoked

salmon. Hechelmann et al. (2001) isolated significant-

ly more L. monocytogenes with BCM than with

PALCAM from a total of 1633 samples, including

raw sausage batters and fresh fermented spreadable

sausages (4.8% positve with BCM versus 3.2% pos-

itive with PALCAM). No false-positive or false-neg-

ative results were detected by confirmation tests

(PCR, acids from rhamnose and xylose as well as

further confirmation on Rapid’L.mono agar).
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Gracieux et al. (2003) evaluated PALCAM, Oxford,

Rapid’L.mono andALOAk using 15 virulent, 8 hypo-

virulent and 17 avirulent L. monocytogenes strains.

Virulence was checked by a plaque-forming assay with

human colon adenocarcinoma cell line HT-29 cell

monolayers, and by testing the spread of the strains to

the liver of mice in vivo. The results showed a positive

correlation between the level of virulence and growth

on selective plating media. Virulent L. monocytogenes

grew on all media tested. However, a few hypovirulent

and avirulent strains did not grow on PALCAM,

Oxford or Rapid’L.mono. Most avirulent strains grew

but did not express PI-PLC activity on Rapid’L.mono.

ALOAk detected 92% of the hypo-and avirulent

strains. These results indicate that ALOAk is more

sensitive. How far these virulence data are of signifi-

cance for humans is not clear as yet. Moreover, quality

control measures must include hypovirulent (i.e. weak

PI-PLC producing) L. monocytogenes strains.

Following additional instructions given by the ISO/

TC 34/SC 9 group ‘‘Agricultural and food products—

Microbiology’’ a ring-trial was performed in 2002 of

isolation of L. monocytogenes from spiked foods by

application of the direct counting method. Normal and

weak PI-PLC producers were evaluated. Counts of L.

monocytogenes and L. innocua were similar on

ALOAk and Rapid’L.mono (ready-to-use plates) as

well as BCM and LIMONO-Ident-Agar prepared from

powder and supplements provided by the manufactur-

er. Interestingly, numbers of easily-recognised colonies

of both L. monocytogenes and L. innocua significantly
Table 2

Enumeration of L. monocytgenes and L. innocua from spiked foods by d

Food Inoculum of L. mono./ Hours of ALOA

L. innocua (cfu ) per

100 ml stomached

food suspension

incubation

at 36F1 jC
counts of L. mono

L. innocua

Three types of

cheese from

untreated milk

1.5�104/1.6�104 24 97/129

Four types of

fermented

raw sausages

1.1�104/1.3�104 24 121/125

Four types of

fermented

raw sausages

1.1�104/1.3�104 48 150/98

0.1 ml of food: saline suspensions (ratio 1:3;1: 6;1:10) plated before spi

summarized from nine experiments of each food according to the instruct
increased on ALOAk and Rapid’L.mono between 24

and 48 h incubation at 36F 1 jC to similar levels as

seen for BCM and LIMONO-Ident-Agar after 24

h incubation (Table 2). Rapid’L.mono was most selec-

tive, LIMONO-Ident-Agar was found to be more

sensitive in further experiments. The enrichment meth-

od gave similar results using ALOAk, BCM or

LIMONO-Ident-Agar (Roczen et al., 2003). The ability

to do direct counts of pathogenic Listeria spp. is one of

the main advantages of using chromogenic L. mono-

cytogenes plating media.

Comparing Oxoid Chromogenic Listeria Agar

(OCLA, ready-to-use plates) with LIMONO-Ident-

Agar, weak PI-PLC producing strains of pathogenic

Listeria spp. required 40–44 h to produce clearly

recognisable precipitation zones around the turquoise

colonies, whereas with LIMONO-Ident-Agar, precip-

itation zones were clearly visible around the turquoise

colonies after 24 h of incubation (Reissbrodt, unpub-

lished results).

Various workers have compared results obtained

by alternative methods with those using ALOAk,

Rapid’L.mono and BCM (Becker and Murphy, 2000;

Becker et al., 2001; Hechelmann et al., 2001; Hoff-

man and Wiedmann, 2001; Istafanos et al., 2002). All

these investigations demonstrated the high correlation

of results using chromogenic L. monocytogenes plat-

ing media with results from alternative methods. A

comparative validation of chromogenic L. monocyto-

genes plating media by the ISO/TC 34 SC 9 group

showed that all the chromogenic plating media tested
irect counting using chromogenic L. monocytogenes plating media

Rapid’L.mono BCM LIMONO-Ident-Agar

./ counts of L. mono./

L. innocua

counts of L. mono./

L. innocua

counts of L. mono./

L. innocua

112/111 123/102 124/103

111/193 175/184 198/148

169/118 172/195 203/156

king, subsequently 0.1 ml of the spiked suspension plated. Counts

ions of the Ring-trial 2002 of the ISO/TC 34/SC 9.
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(and LMBA) inhibited competitive organisms more or

less equally well. This result was expected since the

selectivity of the chromogenic plating media is similar

to that of the conventional culture media. Some new

combinations of antibiotics (ceftazidime, colistin or

polymyxin B, fosfomycin, ofloxacine) were used to

inhibit Gram-negative and some Gram-positive bac-

teria. Nalidixic acid was incorporated to inhibit Ba-

cillus spp., particularly the B. cereus group which also

carries PI-PLC. Cycloheximide or amphotericin B

inhibited yeasts and moulds whilst lithium chloride,

which is also used in the conventional culture media

for Listeria spp., improved the selectivity to entero-

cocci. Acriflavin was found unsuitable for chromo-

genic plating media due to interference with the

development of colony colours.

International ring-trials have been performed to

compare the chromogenic L. monocytogenes plating

media with the conventional PALCAM and Oxford

media (Anonymous 1995, 1997, 2002). ALOAk, as

the first medium on the market, has been more

frequently evaluated than others. In the first ring-trials

ALOAk was at least equal to or superior to PAL-

CAM and Oxford with respect to specificity and

productivity. In the next evaluations Rapid’L.mono

and BCMk L. monocytogenes plating media behaved

similarly to ALOAk. Hitchins (2002) found ALOAk
and Rapid’L.mono performed equally well for isola-

tion with respect to the ratio of L. monocytogenes to

competitors, while BCM and LMBA were judged as

moderate in this respect. Rapid’L.mono and ALOAk
have successfully and repeatedly been validated by

AFNOR. Karpiskova et al. (2000) proposed the re-

placement of PALCAM and Oxford media used in the

EN ISO 11290-1 method with Rapid’L.mono.

ALOAk and BCM have been successfully evalu-

ated by the FDA. Eight FDA institutes participated in

an evaluation and inter laboratory validation study of

BCM compared with PALCAM and Oxford. BCM

was superior to these standard plating media with

regard to the recovery of L. monocytogenes from 2000

food and environmental samples. The published

results revealed BCM/Oxford and BCM/PALCAM

as the best combinations, superior to Oxford/PAL-

CAM. Testing pure cultures, all of 51 L. monocyto-

genes strains appeared typical on BCM, and 7 of 8 L.

ivanovii strains gave colonies similar to L. monocyto-

genes (Jinneman et al., 2003).
The BAM protocol (Hitchins, 2003) strongly rec-

ommends the use of one of the chromogenic plating

media ALOAk, BCMk L. monocytogenes, Rap-

id’L.mono, or CHROMagark Listeria, streaking at

48 h (optionally also at 24 h) from growth on one of

the conventional esculin-containing selective isolation

agars (Oxford, PALCAM, MOX or LPM). This

reduces the problem of masking of L. monocyto-

genes/L. ivanovii by L. innocua and other non-patho-

genic Listeria spp.

ALOAk was preferred by the ISO/TC 34 SC 9

group because its formulation is public. However, in-

house preparation of ALOAk or other chromogenic

plating media from basic ingredients according to the

given formulas is difficult since performance depends

on the correct balance of nutrients (in particular of

peptones and yeast extracts, see Fig. 2) and of the best

mixture of phospholipids both of which are difficult to

standardise in-house (see also report of ISO/TC 34 /

SC 9, 2002). Microbiological laboratories should,

however, carefully control ready-to-use media and

media produced by the laboratories from dehydrates

and supplements. Guidance and methods of testing

have been given by the IUMS-ICFMH Working Party

on Culture Media (Corry et al., 2003).

ALOAk is now recommended as the first medium

in the new ISO Standards which will be published in

2004. However, the ISO/TC 34 SC 9 group concluded

at their meeting in Dec. 2002: ALOAk is recom-

mended for both the detection method EN ISO 11290-

1 and for the enumeration method EN ISO 11290-2.

For the detection method a further medium, e.g.

another chromogenic medium, is allowed. For the

enumeration method further discussion is necessary

to incorporate other chromogenic plating media. Very

recently, some further chromogenic L. monocytogenes

plating media have been launched (LIMONO-Ident-

Agar and OCLA). Their application will depend on

the food and the processing conditions to be tested.

The criteria given below should be the basis for the

use of any chromogenic plating medium for Listeria

spp. At present, these media are suitable for:

– detection of L. monocytogenes and L. ivanovii after

24 h at 36F 1 jC
– enumeration after 40–48 h at 36F 1 jC
– detection of pathogenic and non-pathogenic

Listeria spp.
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Media which meet these requirements may be

recommended and are accepted for use in standard

methods.

Since the chromogenic L. monocytogenes plating

media discussed detect the pathogenic listeriae (L.

monocytogenes and L. ivanovii) directly their desig-

nation could also be changed in favour of a new name

or an additional description to express this quality, e.g.

‘‘chromogenic culture medium for detection and enu-

meration of pathogenic Listeria spp.’’.
Acknowledgements

The author thanks Georg Füllbrunn and Thomas
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