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T12: Listeria monocytogé;zes and Related Listeria:
Improved US-FDA Methods for Isolation and Identification

P.K. Surendran
Head, Microbiology, Fermentation and Biotechnology Division,
Central Institute of Fisheries Technology,
Cochin - 682 029

On the basis of DNA/DNA homology stud-
ies Rocourt ez al divided the genus Listeria into 8
species: L. monocytogenes, L. ivanovii, L.
innocua, L. welshmerii, L. seeligeri, L. grayi,
L. murrayi and L. denitrificans. Now L.
denitrificans has been removed from the group
of Listeria. It is now classified as Jonesia
denitrificans.

In both humans and animals L. monocyto-

A number of methods involving different en-
richment and selective media have been devel-
oped. The most suitable method is described here
Listeria species other than L. monocytogenes are
also isolated by this method.

1. Primary selective enrichment

25 g of the sample is macerated with 225 ml.

- of the UVM-I broth and incubated at 29+1°C for

genes is the significant pathogen of the genus. .

There have been a few reports of infections in
humans due to L. seeligeri and L. ivanovii. The
remaining species have not been implicated with
disease. Since L. innocua differs from
L. monocytogenes in the haemolytic reaction only
(L. innocua is not haemolytic), it is now considered
as non-haemolytic variant of L. monocytogenes.

L. monocytogenes is an ideal candidate as a
food borne pathogen due to its widespread occur-
rence, tolerance of extreme conditions of environ-
ment including high salt and sodium nitrite con-
centrations and temperature. The organism
can grow at 4°C. There have been reports of
L. monocytogenes isolated from sea food being
imported into the USA. The US FDA has im-
posed a zero tolerance level for the organism in
food. It is therefore increasingly important to be
able to isolate and identify the organism.

Both USA and European Union countries now
insist that no Listeria (not L. monocytogenes
alone) should be present in sea food imported to
those countries.
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18 to 24 hrs.

- 2. Selective enrichment

One ml from the primary selective enrichment

. 1s inoculated to 10 ml of Frazer’s broth and incu-
- bated at 36 +/-1 °C for 18 to 24 hrs.

3. Selectivé Plating

Loopfuls of the culture from the Frazer’s broth
is streaked on to pre-set Listeria selective agar
(LSA) and the plates incubated at 36 +/- °C for 48
hrs.( Examine the plates after 24 hrs for typical
colonies, re-incubate if necessary for another 24
hrs., if sufficient growth is not seen).

4. TIsolation and identification

(all incubations at 36 +/-1°C, except for motil-
ity)

a) Pick dark small (1 to 2 mm) colonies with a
dark/ black zone around as presumptive Lis-
teria colonies to TSA slants or BHIA slants.

Gram positive

short rods, No

spore

b) Gram staining
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¢) MRVP test Positive, Positive

(++)
d) Urease test Negative
e) Catalase test Positive (may be

weakly +ve)
f) Cytochrome oxidase test Negative
g) Asculin hydrolysis Positive

Acid only, no gas
produced

h) Acid from glucose

i) Acid from salicin Positive.
j) Motility (in BHI at 30°C)

Tumbling motility (Test for Umbrella motility
in soft agar media in a tube)

Those cultures giving the above characteris-
tic reactions belong to Listeria genus.

Further test for confirmation as Listeria
monocytogenes :-

1. Nitrate reduction : Negative.
2. Acid from D- mannitol : Negative.
3. Acid from L- Rhamnose  :Positive.
4. Acid from D- xylose : Negative.
5. Acid from oc-methyl-

D- manno- pyranoside : Positive.

5. Beta - haemolysis on blood agar : Positive
(Haemolysis will be seen only at the bottom of
the colony in the case of L. monocytogenes)

Note : If Beta - haemolysis is negative, then the
culture is Listeria innocua.

6. CAMP test: L. monocytogenes give enhanced
haemolysis with Staphylococcus aureus, but
reduced haemolysis with Rhodococcus
equi.

Notes:
1. Haemolysis

Even though Listeria monocytogenes is f-
haemolytic, the zone of haemolysis is very small.
So, examine the haemolysis beneath the colony.
Alternately, stab inocutate the thick blood agar
plate, so that haemolysis will be visible.

L. seeligeri also produces a small zone of
haemolysis, but L. ivanovii produces a wider (3-
5 mm) and clearer zone.

2. CAMP Test

A thin layer of sheep blood agar (5% v/v in
nutrient agar) is poured into the surface of a
nutrient agar base plate, and dried before use.
The test is carried out by streaking Staphylo-
coccus aureus or Rhodococcus equi across
the sheep blood agar plate. Test strains are
streaked at right angles to the S. aureus or R.
equi so that the cultures are at their closest
about 1-2 mm apart. Plates are incubated at
37°C overnight. Positive results are obtained
when an enhanced zone of haemolysis between
the two cultures occurs.
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