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Introduction

 Listeria spp. are ubiquitous Gram+ bacteria,
frequently isolated from a variety of raw/
processed food matrices and food processing
plants environment.

 More than 20 species are described, subdivided
in two groups:

 Listeria sensu strictu (L. monocytogenes, L.
innocua, L. welshimeri, L. seeligeri, L. ivanovii
and L. marthii);

 Listeria sensu lato (L. grayi, L. rocourtiae, L.
fleischmannii, L. newyorkensis and others).



Introduction

Among all Listeria species, only L. monocytogenes and L.
ivanovii are pathogenic:

 L. monocytogenes is known to be an important
foodborne pathogen responsible of severe invasive
disease (Listeriosis), mainly in immunocompromised
individuals, pregnant women and neonates,

 L. ivanovii is pathogenic for animals (ruminants).

https://www.cdc.gov/listeria/faq.html

https://www.cdc.gov/listeria/faq.html


Introduction

 One of the largest listeriosis outbreak
detected (1060 cases) was reported in South
Africa (2017-2018), due to ready to eat (RTE)
processed meat product.

 Listeriosis is the fifth most
commonly reported zoonosis in
humans in the EU.



Introduction



ISO: International Organization 
for Standardization

This document is applicable to:

 products intended for human
consumption and for the feeding of
animals;

 environmental samples in the area of food
production and food handling.



ISO 11290-1:2017



ISO 11290-1:2017



ISO 11290-1:2017: PREPARATION OF 
TEST SAMPLE

The test portion is defined by 25 g (for solid matrices) or 25 ml
of sample (for liquid matrices).



ISO 11290-1:2017: PRIMARY 
ENRICHMENT

 To prepare the initial suspension, add 225 ml of the selective
primary enrichment medium (half-Fraser broth) to 25 g or 25 ml of
sample.

 Incubate at 30°C for 25±1h.



ISO 11290-1:2017: PRIMARY 
ENRICHMENT



ISO 11290-1:2017: SECONDARY 
ENRICHMENT

 After incubation, transfer 0,1 ml from the primary enrichment
broth into a tube containing 10 ml of secondary enrichment
medium (Fraser broth).

 Incubate at 37°C for 24±2h.

In case of Listeria spp. detection, additional 24h can allow to
recovery of more species.



ISO 11290-1:2017: SECONDARY 
ENRICHMENT



ISO 11290-1:2017: PLATING OUT

 After incubation, from the primary enrichment (half-Fraser broth)
and from the secondary enrichment (Fraser broth), inoculate by a
loop the surface of the first selective plating medium (ALOA).

 Invert ALOA dishes obtained and incubate them at 37°C for a total of
48±2h. If colonies of presumptive L. monocytogenes or Listeria spp.
are evident at 24±2h the incubation may be stopped at this stage.

 For the second selective medium follow the manufacture’s
instruction (Oxford agar, Palcam agar)



ISO 11290-1:2017: PLATING OUT



ISO 11290-1:2017: CONFIRMATION

After incubation, examine the ALOA plates for the presence of presumptive
colonies of L. monocytogenes or Listeria spp.

After incubation, examine the second selective medium for the presence of
presumptive colonies of L. monocytogenes or Listeria spp., based on their
characteristics for the type of the medium used.



Presumptive colonies of L. monocytogenes on ALOA… Listeria ivanovii

ISO 11290-1:2017: CONFIRMATION



ISO 11290-1:2017: CONFIRMATION

 Streak the selected presumptive colonies onto the surface of a non-selective agar, as
blood agar, and incubate the plates at 37°C for 18h to 24h or until the growth is
satisfactory.

After incubation, non-selective plates will be used to perform confirmation tests:



ISO 11290-1:2017: CONFIRMATION
For Listeria spp.

Microscopic aspect:

Catalase:

2H2O2 2H2O + O2
Hydrogen
peroxyde Water + Oxygen

Listeria spp. is catalase positive.



For L. monocytogenes

Hemolysis:

The use of blood agar for pure culture enables interpretation of hemolysis, when
is positive.
L. monocytogenes show narrow, clear, light zone of hemolysis (β- hemolysis).

Carbohydrate utilization:

Using a loop, inoculate each of the carbohydrate broth (L-Rhamnose and D-
Xylose) with the cultures obtained from the non-selective agar and incubate at
37°C for 24 h.
Positive reactions (acid formation) are indicated by a yellow color.
L. monocytogenes is L-Rhamnose positive and D-Xylose negative.

ISO 11290-1:2017: CONFIRMATION



ISO 11290-1:2017: RESULTS 



ISO 11290-1:2017: EXPRESSION 
OF RESULTS

In accordance with the interpretation of the results, report if L. monocytogenes and/or if
Listeria spp. is detected or not detected in the test portion, by specifying the mass in grams
or the volume in milliliters of the sample tested.



CONCLUSION

Additional characterization of isolated strains:
Isolates which are considered to be L. monocytogenes  may be send for 

further characterization to a recognized national or regional Listeria
Reference Laboratory.

WGS (whole genome sequencing) is a DNA sequencing approach used to obtain the
complete DNA sequences (genome).

The isolates sequence data can be compared via Internet to those in database (es.
https://bigsdb.pasteur.fr/listeria/listeria.html) in order to:

 study differences between the same species;
 study in silico the presence of virulence genes, antibiotic resistance genes,

detergent resistance genes, etc;
 study the isolates correlation during outbreaks cases.



THANK YOU!

https://www.youtube.com/watch?v=0JxlNGk
GTJM&t=86s

g.centorotola@izs.it

https://www.youtube.com/watch?v=0JxlNGkGTJM&t=86s

