Identification of quantitative and qualitative patterns

of environmental contamination by Listeria spp. and L.
monocytogenes in fresh produce processing facilities,

and evaluation of practical control measures able to
eliminate transient and persistent contamination

Methods

During the first trimester of the project, the research team focused on assessment of environmental
contamination by Listeria spp./L. monocytogenes in fresh produce processing plants (Objective 1a).

The first environmental monitoring (EM) was performed in a fresh-cut processing plant for leafy vegetables:

a total of 80 potential sampling points were identified (Figure 2). Sampling was performed 12 h after the work
finished, before the cleaning and sanitation process. HydraSponge sterile swabs were used for swabbing.

For detection of Listeria/Lm, two analyses were performed in parallel (Figure 3). In each sample, levels of Listeria
spp. were enumerated by filtration through sterile cellulose-nitrate filters using a vacuum filtration system. The
prevalence of L. monocytogenes was estimated following the specific ISO standard method for detection (EN ISO
11290-1).
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Figure 3. Diagram of detection and quantification
of Listeria spp. and L. monocytogenes.

Sample Sampling Sample type Listeria spp.
point CFU/ 900 cm? or uni

- ﬁf:;?ggtﬁzs ; 1{)\;1—delecled (ND)
Benefits to the Industry
Corer 56
Summary The current project aims to impact the fresh produce processing industry in several ways, including: e — 2t
Prevalence studies on Listeria spp. and L. monocytogenes (Lm) in the fresh produce processing industry are being performed. * Development of animproved set of guidance based on empirical data for the industry O N Ay
Collaborative researcfe t;etween the industry and academia has been established to (i) understand L. monczcytogenes/ e Areductionin L. monocytogenes contamination in fresh produce processing facilities S0 water s catge D
Listeria spp. ecology, (ii) identify primary contamination sources for preventing cross-contamination, and (iii) select the A Beginning of vibralory belt 3
: TR : . - L : . . e Establishment of common contamination patterns within one processing plant and among different processin B e
most suitable mitigation options to reduce or eliminate the primary contamination sources. This project aims to help the fresh lants P P gp 9 P 9 0 Lot oo .
produce processing industry in several ways: reducing L. monocytogenes contamination in fresh produce processing facilities, P S = BT
establishing common contamination patterns within a processing plant and among different plants, and selecting the most ¢ Recommendations on the most efficient sanitizing treatments to eliminate L. monocytogenes in processing 7o 2 Fame unde sice o
S cho o o 5 5 5 o . enfrifuge cage
efficient sanitizing treatments to eliminate L. monocytogenes in the processing environment. environments 19 & Vision systent's waste conveyor belt  ND
20 61 Electrical panel's rubber junction ND
SgE 2 o Dmannearomedemer o
23 15 Chromed wall 106
i? j; IF=: z:‘ 2 ?:)r\eE:iV:;:rlhe centrifuge 51[)2
Objectives e
J . . . . . . . 30 62 Stairs to weight ﬂ\lery 1"
1. Assessment of environmental contamination by Listeria spp. in fresh produce processing plants: Zone 1: 3 e Cart whee's _ 13
Food-Contact Surfaces = . 32 82 Floor's holes near a pillar 2
. . . . . . . . . . / - 33 75 Pillar junction 4
a. Categorization of the processing lines based on zoning (Figure 1), sanitary design, location connectivity, Zone 2: 14 Drain 5
35 80 Forklift wheel 1

and the level of contamination
b. Quantification of the weight of each specific factor in the probability of contamination
c. Development of a set of guidance for the industry

2. Establishment of the genetic correlations of the Listeria spp. isolates to understand the distribution patterns:
a. Baseline data across environmental samples

Non-food-contact surfaces in close proximity to Zone2

food and food contact surfaces E v

Zone 3:

More remote non-food-contact surfaces that are in
or near the processing areas and could lead to
contamination of zones 1 and 2

Zone 4:
Non-food contact surfaces, remote areas outside of the

Table 1. Description of surfaces sampled in the
different zones of the lettuce processing plant.

Sample type Positive Positive Listeria spp. Lm

processing area, from which environmental pathogens can e
introduced into the processing environment

Listeria spp. samples Lm

(%) Pr (%)

b. Distribution of identical or similar isolate WGS types in different locations and times I o4 o4 428 0
Zone 3 11/14 4/14 78.5 28.6

c. Identification of persistent and transient Listeria spp. strains Figure 1. Identification of four sanitary zones based on their

proximity to food.

Figure 2. Examples of sampling points from Zone 1, Zone 2 and Zone

3 of a fresh-cut processing plant. Table 2. Prevalence of positive samples of Listeria

spp. and L. monocytogenes (Lm) in the different
zones of the lettuce processing plant.

3. Evaluation of the efficacy of control measures currently implemented in commercial fresh produce processing plants against
transient and persistent Listeria spp. contamination.
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