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Genus Listeria

A SIX Specles:
AL. monocytogenes
AL. ivanovii
AL. seeligeri
AL. innocua
AL. welshimer
AL. grayi
I Subspecies L. murray



Genus Listeria

A Gram positive, facultative anaerobic rods
A Motile at 10 to 25AC
A Grow between -0.4°C and 50°C
A Isolated from:
¢ Environmental sources: soll, water, effluents
¢ Food processing environments
¢ Variety of foods
e Feces of humans and animals

Clin. Micorbiol. Rev. 14(3):584-640.



Project Goals

Phase 1: To compare 3 methods for recovery of
Listeria spp. In the environment of meat processing
facilities

Phase 2: To evaluate 4 methods for detection of
Listeria spp.

Phase 3: To assess the occurrence and distribution
of Listeria spp. In meat processing environments

Phase 4: To determine the susceptibility to sanitizers
of persistent and nonpersistent strains of L.
monocytogenes




Project Overview

A Two Federally inspected meat processing facilities
AEdmonton, Alberta
A Two time points:

A After cleaning and sanitation but prior to
processing (ACS)

ADuring or after processing but before
sanitation (PRO)

A Sampling in 2005 and 2006 for 19 months, 3 week intervals

1) Comparison of environmental sampling
methods:

I 5 months
I Ten sampling locations:

*5 where RAW meat was processed
* 5 where COOKED meat was handled

I Total of 720 samples



Project Overview

2) Comparison of detection methods:

I Until 100 positive and 100 negative samples
collected per method

I 14 sampling locations:

*7 where RAW meat was processed
*7 where COOKED meat was handled

I Criteria for 3 methods reached after 11
samplings; 1 method required 14 samplings

3) Occurrence and Distribution of Listeria spp.

I All the samples collected by SS method and
analyzed by culture method (n=820)

I 19 months period



Phase 1. Comparison of Environmental
Sampling Methods

1) Cotton Swab (CS) 2) Sterile Sponge (SS) 3) Composite tissue (CT)

2006

A soaked in 1 ml of A pre-wetted A soaked in 10 ml of
neutralizing buffer neutralizing buffer



Phase 1. Sample Collection

A Sampling every 3 weeks, for 5 months in
2005/2006:

A6 visits
A120 samples / method / facility
A240 samples for each method

Total = 720 samples collected
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Phase 1. Sample Collection

Table 1. Areas sampled for recovery of Listeria spp. in two federally
Inspected meat processing facilities.

Source

Type of food
processed Facility A Faciluty B

Raw Drain no. 1 Drain no. 1
Drain no. 2 Drain no. 2
Drain no. 3¢ Kitchen stairs
Table Table no. 1
Conveyor Convevor no. |1
Water hose?
Grinding machine

Dirain no. 1 Drain no. 1
Dirain no. 2 Drain no. 2
Water hose” Convevor no. 2
Packaging machine Table no. 2
Conveyor no. 19 Sink

Conveyor no. 2

Meat rack

& Sampling locations added for the comparison of detection methods.




Sample Processing: ISO 11290-1

Environmental
Sample
+

Demi-Fraser Broth
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35°C for 24 t0 48 h

@ 35°C for 24 t0 48 h
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12



Phase 1: Results

45 44
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CS (n=240) SS (n=240) CT (n=240)

Number of
positive samples

o

L. monocytogenes = L.innocua ™ L.welshimeri Listeria’

Figure 1. Number of samples that tested positive for presence of Listeria
spp. obtained using a cotton swab (CS), a sterile sponge (SS) and a
composite tissue (CT) sampling method.

*Represents the total number of times samples were positive for Listeria spp.
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Phase 2: Detection Methods

A Evaluated sensitivity and specificity of detection methods
using culture method as ngo

¢ PetrifilmE En v i r o histeeanPlages (EL Petrifilmg )
¢ Lateral flow immunoprecipitation (LFI) device -
Reveal® Listeria Test System
£ Automated polymerase chain reaction (PCR)
BAX®
£ Conventional culture 1ISO 11290-1

A Samples collected until 100 positive and 100 negative
samples were obtained
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Phase 2: Materials and Methods

1)  Petrifilm™ Environmental Listeria Plates BME Mi cr obi ol o g}
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= Tests were performed according to the Health Canada MFLP-11
method
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2) Lateral flow immunoprecipitation - Reveal® Listeria
Test System (Neogen Corporation, Lansing, Mich.)

E Lateral flow device combining immunoassay with chromatography (45 h)
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3) Polymerase chain reaction (BAX®, DuPont
Qualicon, Wilmington, DE)

e Tests were performed according to the Health Canada MFLP-15
method

& |

http://www2.dupont.com/Qualicon/en_US/assets/downloads/baxproc.pdf
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Phase 2: Results

Table3.Sensi ti vity, specificity, and k.
and PCR methods relative to the culture method for identification of
Listeria spp. in samples obtained from the environment of two federally
Inspected meat processing facilities.

bt rifil melF PER

Sensitivity (%) 50.6 95.5 99.1
Specificity (%) 91.5 100 100
Kappa 0.457 0.958 0.993

Kappa (95% Cl) 0.3707 0.544 0.9357 0.995 0.9807 1.00

19



Phase 3: Occurrence and Distribution

A Environmental samples collected for 19
months in 2005 and 2006

¢ Sampling method: SS only

£ Detection method: ISO culture
method only

e Total: 820 samples testedA 249
(30.4%) positive for Listeria spp.
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