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Abstract

Listeria monocytogenes is a gram positive bacteria, approximately 0.4-0.5 um diameter and 0.5-2 pum
length. Listeria is a food borne pathogen grows at low temperature of 4 °C. It affects due to consumption
of contaminated food on new-borns, older adults, pregnant women and weaker immune peoples. Listeria
monocytigenes outbursts the dairy products, refrigerated foods, contaminated fruits and vegetables get
listeriosis infection to humans which leads to stress. Outbreaks of Listeria monocytogenes on food,
incidence and growth in dairy products and various processed vegetable are source of applications to
control pathogen. Following the ionizing radiation treatment is dynamic technique to eliminate Listeria
monocytogenes on vegetables. Water washing is a treatment which reduces the population of microbial
levels. To control Listeria monocytogenes, can use chemical treatments like potassium lactate or sodium
di-acetate.
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Introduction

The principal health concerns of world is food poisoning, food borne iliness and food wastage.
They are the main negative effects on national economy and society. World Health
Organization reported in December 2015 that, one in every year 10 persons or around 600
million individuals fall ill and virtually 4,20,000 die each year by consuming spoiled
contaminated food. Generally, food spoilage denotes to change in color, flavor, texture and
nutritional value of food having deleterious health effects on society. Various agents like
bacteria, fungi, parasite, viruses, toxins and chemicals are responsible for food contamination
and food borne diseases. Among these most of the food borne diseases are caused by bacteria.
Salmonella, Campylobacter, enterohaemorrhagic Escherichia coli, Vibrio cholera and Listeria
are some of the most common foodborne pathogens that affect millions of people annually,
sometimes with severe and fatal outcome.

Listeria monocytogenes cells are approximately 0.4-0.5 um diameter and length is 0.5-2 um,
that are capable of growing between pH is 4.2 to 9.5 and at temperature ranging from -0.4-50
°C with the production of peritrichous flagella resulting in tumbling motility most active
between 20 and 25 °C (Schuchat et al., 1991). Listeria is the causative agent of listeriosis,
related to animal and human food disease. It is a serious infection caused by the bacteria
Listeria monocytogenes. Listeria generally affects newborns, older adults, pregnant women
and weak immune system peoples after eating the contaminated food (Fig. 1). Listeria has
different species related with food are L. monocytogenes, L. welshimeri, L. ivanovii, L.
seeligeri, L. innocua, L. murrayi, L. denitrification is excluded from the genus and transferred
to a new genus, Jonesia as J. denitrificans.

Listeria is a gram positive bacteria, non-fastidious, non-sporing, intracellular facultative
anaerobic (Farber and Peterkin, 1991). Listeria has a capability to grow at low temperatures of
4 °C, also can grow at freezing temperatures (Ramaswamy et al., 2007) %1, Listeria outbreaks
have been associated with refrigerated ready to eat foods with meats, cheese, milk, hot dogs,
smoked fish and other dairy products (Jackson et al., 2018) [, Listeria monocytogenes
contamination of vegetables and fruits may pay to the burden of human listeriosis infections,
predominantly as Listeria monocytogenes is capable to survive and multiply under various
stress conditions, comprising those probable encountered in plant surfaces (Garner et al.,
2006) [, Listeria monocytogenes infections were significantly associated with consumption of
contaminated vegetables like cabbage, radish, lettuce and celery and derived foods including
salad vegetables like alfalfa sprouts, melons humus and mushrooms.
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Interaction between plant and L. monocytogenes

Most of the plants interact with microorganisms in their close
area and can offer habitat for commensal and human
pathogens. Certainly, listeriosis outbreaks have been traced
back to pre-harvest contamination of fresh produce due to the
presence of L. monocytogenes in the farm environment. In
that sense, pants must be considered as habitats that are
potentially colonized by the human pathogen and as possible
vectors of the contamination. To colonize plants bacteria must
be able to utilizing the available nutrients, to sense the plant
and develop a chemotactic response and to outcompete other
microorganisms and occupy available micro niches. In
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addition for successful colonization of the rhizoplane or root
tissues, microbes must be able to attach to the surface and
enter root tissue while evading immune responses (Truong et
al., 2021) 061,

Listeria monocytogenes attachment to and growth on some
plants, including spinach and alfalfa sprouts, has been
documented (Jablasone et al., 2005) I, Nonetheless, studies
on Listeria monocytogenes and plant interactions using
genetically traceable, well-characterized plant species and
pathogen strains are needed to further understanding of
interactions between foodborne pathogens and plants.
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Fig 1: Model illustrating the hypothesis that prolonged survivability in primary infection foci in liver and spleen may explain the increased
likelihood of L. monocytogenes serovar 4b hyper virulent strains to cause brain and placental infection (Vazquez-Boland et al., 2020).

Pathogenesis of L. monocytogenes

Listeria monocytogenes as a facultative intracellular
pathogen, it can invade and replicate in epithelial cells and
macrophages. In mouse and guinea pig models, in the small
lining of the small intestine Listeria monocytogenes has been
shown to be taken up by enterocytes or M cells near Peyer’s
patches and it multiplies in underlaying phagocytic cells
(McDonald and Carter, 1980) 1. Through the circulating
macrophages cells, bacteria are disseminated from the
intestine and reach the targeted organs in liver and spleen,
where most of them are killed by resident macrophages
(Lepay et al., 1985 and Pron et al., 1998) & 13 |f the host T
cell-mediated immune response is conceded, in hepatocytes
and macrophages the bacteria is multiplied and are carried out
in the blood to various organs, particularly the brain and

uterus, due to their potential to rupture the blood brain and
placental walls.

Application to control L. monocytogenes

1. Food borne outbreaks of Listeria monocytogenes

Farber and Peterkin (1991) observed a Listeria
monocytogenes on food. The sources of raw vegetables for the
plant identified a farmer who raised cabbage and kept a flock
of sheep. The cabbage was grown in fields fertilized by both
composted and raw manure from this flock of sheep. Cabbage
crop was harvested and stored in large cold storage during
October. As Listeria spp. are able to grow at low temperature
that the organisms either die or enter a stationary phase, the
period of cold storage acted essentially as a period of selective
enrichment for this species (Fig. 2).
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Fig 2: Listeria monocytogenes contaminous sources. Transmission scenarios for L. monocytogenes between soil, water, animals, crop,
vegetables, fruits, industries, food products, humans and environment (Quereda et al., 2021) 141,

2. Incidence and growth in dairy products

Listeria monocytogenes has found in wide range of dairy
products. Among these, cheese has been the most intensively
examined because of its known association with food borne
listeriosis. The level of Listeria monocytogenes as high as 107
cfu/g (Colony-forming unit per gram) have been found in
some naturally contaminated cheeses (Michard and Jardy,
1989 and Renterghem et al., 1990) [ 71 |ijsteria
monocytogenes appeared in raw milk around 2.2% in World
Wide, excluding Spain. Thus, raw milk must be considered by
the dairy processor as a source of contamination coming into
the plant. The organisms has also been shown to survive in
products such as cultured butter milk, butter and yoghurt.
Differing results have been obtained on the length of time that
Listeria monocytogenes can survive in stored yoghurt, mainly
owing to differences in the methods of recovering injured
organism, in the strains used and in the solids content and pH
of the product (Griffith and Deibel, 1990) ],

3. Incidence of Listeria sp. in slightly processed vegetables

Listeria species was isolated in 23 samples out of 52 samples
of slightly processed salad products. Listeria species was
detected in 16 samples of brand A (n=24), 5 samples of brand
B (n=10) and 2 samples of brand C (n=18). Among the
various species of Listeria. The Listeria monocytogenes

detected 7 samples, where this is prevailed in warm weather
samples. At the molecular analysis out of 175 Listeria strains,
160 strains isolates were characterized. Among the total 43
different patterns with 15 fragments were observed. The most
frequent pattern was pattern 41 and detected in 33 isolated.
Listeria monocytogenes and Listeria seeligeri presented the
highest number of patterns in common. 14 patterns was found
in more than one species and 7 patterns was detected in one
species completely (Verdin et al., 2007) 29,

4. Inactivation of Listeria monocytogenes on fresh
vegetables by irradiation treatments

To control the growth of spoilage of food and food borne
pathogenic bacteria, ionizing radiation can be effective on
Listeria monocytogenes. (Bari et al., 2005) ™M reported that the
inoculated samples was treated with 0.0, 0.2, 0.6, 0.8 and 1.0
kGy radiation doses with maintain by single temperature. The
inoculated samples was irradiated at dose rate of 1.4 kGy/h
from a cobalt-60 gamma source of 16,841 Ci to eliminate
Listeria monocytogenes on laboratory inoculated cabbage,
broccoli, tomatoes and mung bean sprouts. Irradiation of
cabbage and tomato at 1.0 kGy resulted in reductions of
approximately 5.25 and 4.14 log cfu/g, respectively of a five
strain cocktail of Listeria monocytogenes. Reductions of
approximately 4.88 and 4.57 log cfu/g were found with
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broccoli and mung bean sprouts at a similar dose. The overall
acceptability like color, texture, taste and appearance did not
undergo significant changes after seven days of post
irradiation storage at 4°C with compare to control.
Consequently, low dose ionizing radiation treatment could be
an active method for eliminating Listeria monocytogenes on
fresh vegetables.

Growth of Listeria monocytogenes on spinach leaves

Leafy greens like spinach may contaminated with Listeria
monocytogenes during pre harvest and post harvest handling
stages. (Omac et al., 2015) [12 observed that the
microorganism like Listeria monocytogenes, initial level of
population load and washing with water containing 200 mg/L
of chlorine was more effective than water washing on fresh
baby spinach leaves. The range of initial population is 10° to
10°. The initial population load at 10° cfu/mL in chlorine (200
mg/L) were 0.097 + 0.34 was more effective than water 0.58
+ 0.17 in Listeria monocytogenes. This experiment says that
the micro organism had different responses to the type of
washing treatment, so the microbial population levels reduces
due to water washing was significantly different for Listeria
monocytogenes and with the pathogen.

Control of Listeria monocytogenes in food processing
environments

In food industry, various control approaches are applied to
diverse food processing environments. For example, addition
of antimicrobials such as potassium lactate or sodium di-
acetate during product manufacturing, thermal treatment of
the final product with steam, application of high hydrostatic
pressure or irradiation or reduction in the product shelf life
would be appropriate control measures for RTE meat products
(Mataragas et al., 2010) 9. Though, alternative strategies
would be required for some other foods depending on their
physical and chemical properties. Another issue is the use of
specific in-house microbiota that are often used to give
sensory characteristics such as taste, odour or other
organoleptic properties to foods. Thus, it is important that the
cleaning and disinfection routines remove only the spoilage or
pathogenic bacteria without affecting the beneficial microbes
(Lebert et al., 2007) 11,

It is mainly focused in control of Listeria monocytogenes in
the processing environment. Dealing with a routinely
encountered pathogen such as Listeria requires a practical
approach to achieve the food safety objectives in any
production environment. It is important to advise and
implement various risk management strategies to reduce the
incidence of listeriosis (Walls and Buchanan, 2005) 1, The
numerous control strategies include GMP, sanitation, standard
operating  procedures, HACCP programs, intensive
environmental sampling, time and temperature controls
throughout the entire processing and storage period and post
packaging treatments to destroy Listeria monocytogenes on
products.
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