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Abstract

The present study was carried out to know the lowest detection limit of Listeria monocytogenes
by PCR. The quantification of organisms was done by CFU counting from ten fold serial dilution
and PCR amplification of inlA gene fragment was performed from each dilution. The PCR could
detect as low as 20 organisms indicating the lowest PCR detection limit. Thus, lowest number of
L. monocytogenes detectable by PCR is a low-cost and rapid procedure that can be appropriated
for the detection in real time of low L. monocytogenes levels in naturally contaminated food and is
suitable to implement in the food industry.
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Introduction

Listeria monocytogenes is considered an
emerging food-borne pathogen. This kind of bacterium,
easily isolated from soil, silage, and other
environmental sources (Bad Bug Book, 2006), resists
the effects of freezing, drying and heat remarkably well.
Agent of listeriosis, a serious infection caused by eating
food contaminated with these bacteria, this pathogen
has been recognized as an important public health
problem in most industrialised countries (USDA/FSIS,
2000). In human listeriosis during the early stages of
infection it often displays non-specific flu-like symptoms
(e.g. chills, fatigue, headache, and muscular and joint
pain) and gastroenteritis. This facultative intracellular
pathogen has a unique ability to cross three barriers
during infection: the intestinal barrier, the blood-brain
barrier, and/or the placental barrier (Lecuit et al., 2004;
Vazquez-Boland et al., 2001). However, without
appropriate antibiotic treatment, it can develop into
septicaemia, meningitis, encephalitis, abortion and, in
some cases, death and mortality rates on average
approaching 30 %.
Listeric infection in animals is usually acquired
by consumption of spoiled silage, in which these
bacteria multiply, resulting in herd outbreaks.
Encephalitis associated with Listeria monocytogenes
infection is an important disease of ruminants
worldwide (Bakulov and Kotliarov, 1966). Although
Listeria infection also causes clinical syndromes of

abortion or neonatal septicemia, encephalitis localized
to the brain stem or spinal cord is the most common
illness of adult animals. Listeric mastitis is the most
stubborn and difficult to treat and results in culling of
the infected animals from a herd (Stewart, 1998).
Materials and methods

The study was carried out at Department of
Veterinary Microbiology, Veterinary College, Anand.
Reference strain of Listeria monocytogenes 4b (MTCC
1143), BHI broth, Potassium tellurite agar, Glasswares,
Chemicals and Plasticwares for PCR.
a) Ten fold serial dilution and plating of culture
The ten fold serial dilution was done as per
method described by Barocci et al., (2008). The serial
dilution was prepared in ten tubes, each tube containing
9.0 ml of Brain Heart Infusion (BHI) broth. Then, 1.0 ml
of broth culture was added in first tube, mixed
thoroughly, from this tube 1.0 ml of suspension was
transferred to second tube containing 9.0 ml of Brain
Heart Infusion (BHI) broth and mixed thoroughly. The
same process was repeated up to tenth tube.
Plating of serially diluted culture was done by
spread plate method by taking an inoculum of 0.1 ml
of each diluent was spread over the entire surface of
Potassium Tellurite Agar plate. Plating of three plates
were done for each dilution and it was incubated at
370C for 48 hrs. The count for dilution was determined
by taking the average count of the three plates and the
multiply by ×10 × dilution factor.
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b) PCR detection of serially diluted culture
1.0 ml of serially diluted culture was taken from
each dilution and DNA was isolated by boiling method.
The PCR amplification of inlA gene fragment was done
by inlA (F) (5’-CCTAGCAGGTCTAACCGCAC-3’) and
inlA (R) (5’-TCGCTAATTTGGTTATGCCC-3’) primers (Vines and Swaminathan,
(1998). The reaction volume of 25 ml with 3 ml DNA
template of each sample performed in a thermocycler
(Eppendorf, Germany), with the following program:
initial denaturation at 94°C for 3 min, then 35 cycles of
denaturation at 94 °C for 1 min, annealing at 54 °C for
2 min, elongation at 72°C for 1 min and a final extension
at 72 °C for 10 min. The PCR products were loaded on
2.0% agarose gel stained with bromo-phenol blue
loading dye and visualized with ethidium bromide on a
UV light and documented by gel documentation system.
A 100 bp DNA ladder was used as a marker.

of the samples analyzed at 24 h incubation is
approximately 3 ×101 CFU/ml, while after the whole 48
h incubation, it is possible to detect 3 ×100 CFU/ml.
Longhi et al., (2003) reported the lowest levels of L.
monocytogenes in mozzarella and crescenza cheese
homogenates 0.04–0.4 and 4 CFU per gram,
respectively whereas in ricotta cheese the detection
limit was higher 40 CFU per gram.

Results and Discussion

2.

The concentrations of organisms in ten fold
serially diluted BHI broth were approximately 2 ×108, 2
×107, 2 ×106, 2 ×105, 2 ×104, 2 ×103, 2 ×102, 2 ×101 and
2 CFU/ml in different tube corresponding to dilution
undiluted, 10-1, 10-2,10-3, 10-4, 10-5, 10-6, 10-7 and 10-8.
The PCR amplification showed the amplification up to
2 ×101 CFU/ml using primer pair of inlA gene fragment
with band size of approximately 255 bp. The result
indicates the lowest detection of L. monocytogenes
organism was 2 ×101 CFU/ml broth by PCR.
The finding of the present study is partial
accordance with Almeida and Almeida (2000) reported
the sensitivity of PCR detection of an overnight culture
of L. monocytogenes Scott A was serial diluted and
amplification of inlA gene fragment of 760 bp and PCR
assay could detect as few as 10 CFU of L.
monocytogenes in a broth culture.
Barocci et al., (2008) studied the detection limit
by PCR using hlyA gene, amplified 267 bp fragment,
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