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for Controlling Listeria monocytogenes in Ready 

to Eat Plant Environments: 
Sample Collection and Analysis 

 

Melissa C. Newman 

The Food Safety and Inspection Service (FSIS) has identi-
fied Listeria monocytogenes as a significant pathogen par-
ticularly in ready-to-eat products (USDA/FSIS 9 CFR Part 
430). This is primarily based on the detection of the organ-
ism in a small percentage of retail products. The disease 
caused by L. monocytogenes is listeriosis. This illness differs 
from most other foodborne illness because of the severity 
and the fact that the primary disease is non-enteric. Menin-
gitis, septicemia and abortions are the most severe symp-
toms and are generally associated with immune compro-
mised individuals (Neiman and Lorber, 1980). Although the 
incidence of listeriosis is very low compared to other patho-
gens, the high fatality rate associated with this pathogen 
(20-30%) makes it an organism of major public health con-
cern. Unfortunately L. monocytogenes is a very difficult 
organism to control, it is found widespread in the environ-
ment from soil to the gastrointestinal tract of animals and 
humans. The genus Listeria is comprised of several different 
species of which only L. monocytogenes has been defined 
as a foodborne pathogen. However, the presence of any 
Listeria species in the food production environment or in 
the food itself indicates that conditions are right for the 
pathogenic species to be present. 

Microorganisms will be found in environments that favor 
their growth and reproduction. Environmental sampling can 
include both air and surface collection. No one sampling 
technique is appropriate for all applications. Collection of 
airborne microbes that are representative of the environ-
ment is very difficult to achieve. The use of different collec-

tion techniques such as automated air samplers or air-
settling plates is limited by the fact that microbial contami-
nation is not uniform in the air. In addition, air is generally 
not a hospitable environment for the microbes and their 
survival is directly associated with the temperature and hu-
midity present in the room. The survivability of the microbe 
in air is determined for a large part by the physiological 
condition of the organism. Once airborne, the microorgan-
isms may become stressed due to dehydration or the lack of 
nutrients, this stress may be overcome if the organism is 
provided a hospitable environment such as a food product. 
The detection of L. monocytogenes in the air is a point of 
contention among many individuals in the food industry. 
Certainly the potential for airborne contamination of foods 
exists but the efficiency of the detection methodologies is 
unclear. Currently most processors rely on the detection of 
the pathogen on environmental surfaces. 

The most versatile technique for surface sampling in the 
food industry includes the use of swabs or sponges. Swab-
bing using a sterile cotton-tipped applicator works well on 
hard to access areas such as crevices and internal threads. 
These areas are also the most difficult locations to insure 
effective cleaning and sanitation. The sponge is often used 
to sample large areas or locations that are more easily ac-
cessible. One of the advantages of this method is that the 
technician can apply appropriate pressure during sampling 
to insure that a representative sample is obtained. The swab 
or sponge can then be directly added to the enrichment 
medium for L. monocytogenes and the laboratory analysis 
can be initiated immediately. 

Environmental Sampling Sites 

Selection of sampling sites is probably the most confusing 
component of an environmental monitoring program. Ob-
viously the greatest risk for product contamination occurs 
when the organism is present on product contact surfaces 
such as conveyers, filling or packaging equipment, slicers, 
cooling racks, tubs, blenders etc. These areas are often con-
taminated by raw ingredients or inadequate personal hy-
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giene practices by employees. In production areas with raw 
products the detection of L. monocytogenes should be of no 
surprise and sanitation practices should be employed to 
address this issue (Pinner et al., 1992). The primary concern 
for ready-to-eat (RTE) products occurs following the cooking 
process. Since L. monocytogenes can be effectively elimi-
nated during cooking the emphasis should be on preventing 
the recontamination of the pathogen free product. Separa-
tion of raw from semi-processed and finished products is the 
first step to preventing cross contamination of finished 
products. Product contact surfaces and the environment of 
the cooked product should be maintained L. monocyto-
genes free. In order to accomplish this, the processor should 
critically review the condition of the processing environ-
ment and the equipment. The number and type of samples 
that are required is dependent on your environment and the 
history of Listeria positive samples in that facility. Environ-
mental locations with a high probability of being positive 
for Listeria include drains, cracks in walls or floors, rollers 
on trucks, drip trays for condensation, and heavily trafficked 
floors. Initial environmental sampling of these high priority 
areas may be as frequent as once a week. Other environ-
mental areas that are often overlooked include non-product 
contact surfaces of equipment, electrical switches, walls, 
and ceilings. If repeated sampling of a location is negative 
the frequency may be reduced. It is highly recommended 
that the data be evaluated statistically to track results and 
determine if the frequency of positive Listeria samples 
changes. Sample sites that are positive for Listeria spp. 
should be treated aggressively since they present the poten-
tial for contamination of the finished product. Positive Lis-
teria spp. results on non-food contact surfaces in the envi-
ronment should not require finished product testing. How-
ever, positive Listeria spp. results on product contact sur-
faces such as slicers, tables, hand-tools and packaging 
equipment will result in any product produced being identi-
fied as adulterated. Therefore it is recommended that prod-
uct produced at the time of sampling be held until a nega-
tive Listeria spp. result is obtained. 

Sample Collection and Analysis 

Sample collection can significantly impact the effective-
ness of your sampling plan. A responsible trained employee 
should be identified to perform the collection on regular 
basis. Detailed descriptions of sample location and size 
should be included in your sampling plan to insure that the 
test results obtained are comparable over time. All surfaces 
sampled should be thoroughly cleaned and sanitized fol-
lowing sample collection to eliminate the potential for envi-
ronmental contamination as a result of the sampling proce-
dure. Following sample collection, samples should be im-
mediately delivered to the microbiology laboratory for 
analysis. This can be an in-house laboratory or shipped off 
site to a designated laboratory. Samples should be main-
tained under refrigeration temperatures during the transpor-
tation and storage. Care should be taken to avoid freezing of 
the samples and the sample analysis should be initiated 
within 24 hours of collection. The analytical methods used 
should be AOAC approved or equivalent to FSIS testing 
procedures (Horwitz, 2002). The FSIS methods can be 
found in the Microbiology Laboratory Guidebook – 
http://www.fsis.usda.gov/OPHS/microlab/migbook.htm.  
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