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INTRODUCTION 

Facultative anaerobic Gram-positive Listeria 

monocytogenes is a food-borne pathogen widely 

distributed in nature. It is commonly found in decaying 

vegetation, soil and water. Various dairy products, meat 

products, and types of seafood have been reported to be 

contaminated with this pathogen and are implicated in 

sporadic as well as epidemic cases of listeriosis 

(Danielsson-Tham et al., 2004).  

Rapid, cost-effective and automated food-borne 

pathogen detection and identification continues to be of 

major concern to the food industry and public health 

laboratories worldwide (Malorny et al., 2004).  

PCR and more recently real-time PCR technologies 

have become powerful diagnostic tools for the analysis 

of microorganisms in food and can potentially fulfil the 

requirements of the industry. Validation of PCR and real-

time PCR based methods for pathogen detection in food 

is essential if such new technologies are to be adopted by 

the food testing industry on a large scale (Malorny et 

al., 2003).  

Traditional methods for detecting L. monocytogenes 

rely on selective enrichment and subsequent culturing on 

a selective medium, followed by isolation, biochemical 

identification, and, sometimes, serological confirmation 

(Donnelly, 2002).  

These methods are laborious and usually take several 

days to give a positive result. Recently, the rapid 

detection of L. monocytogenes in food system by real-

time PCR has been reported (Nogva et al., 2000; Hein et 

al., 2001).  

The traditional method comprises selective 

enrichments (24–48 h) and isolation on selective media 

(48 h), followed by serological and/or biochemical 

species–specific identification. The recommended 

standard methods, for isolation of L. monocytogenes take 

five days to confirm a negative result and up to 10 days 

to confirm a positive result (Grady et al., 2008).  

In recent years, PCR-based methods have been 

reported as a rapid, specific and sensitive alternative, and 

have been increasingly used to identify several microbial 

species from food (Mareček, 2005) and clinical samples 

(Hoorfar et al., 2003).  

Listeria monocytogenes is a ubiquitous food-borne 

pathogen responsible for causing Listeriosis a fatal disease 

of public health concern. L. monocytogenes infections are 

particularly dangerous to certain risk groups, including 

pregnant women, the elderly, newborns and 

immunocompromised patients (Liu, 2006).  

L. monocytogenes may enter the food chain through carrier 

animals that shed the organism in the milk and feces due to 

the microorganism resistance to adverse environmental 

conditions (Chan et al., 2007).  

Several large outbreaks of listeriosis have been associated 

with contaminated food such as vegetables, dairy products 

as soft cheeses, pasteurized milk and meat products, on 

which L. monocytogenes can multiply even at low 

temperatures (Chaturongakul et al., 2006).  

The aim of this study was to detect Listeria 

monocytogenes by Step One real-time PCR in sheep cheese. 

 

MATERIAL AND METHODOLOGY  
Food samples 

Total of ten food samples, two positive controls and one 

negative control were used in this study. As the aim of 

investigation were observed milk products. Samples were 

obtained by taking swabs from the inside of the sheep 

cheese. After sampling, procedure shown in the Scheme 1 

was used.  

 

Scheme 1 Progress after sampling 

Sample 

(Swabs from the inside of samples) 

 

Isolation of DNA 

(PrepSEQ
TM

 Rapid Spin Sample Preparation Kit) 

 

Pursuance Real Time PCR 

(MicroSEQ Listeria monocytogenes Detection Kit) 

 

Bacterial Strains and DNA Extraction 

As a pre-preparation step for the Step One real-time PCR, 

DNA extraction was performed using DNA extraction 

method: PrepSEQ Rapid Spin Sample Preparation Kit 

(Applied Biosystems, USA).  
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General Sample Preparation Protocol 

Sample of 750 μL was loaded onto the spin column and 

microcentrifuged for 3 minutes at maximum speed. 

Supernatant was discarded and to the pellet was added 50 

μL of Lysis Buffer. Samples were incubated for 10 

minutes at 95°C.  

 

MicroSEQ® Listeria monocytogenes Detection Kit 

Assay to amplify the polymerase chain reaction (PCR) 

a unique microorganism specific DNA target sequence 

and a TaqMan® probe to detect the amplified sequence 

were used. 8-tube strips containing assay beads 

compatible with StepOne™ Systems were used. Samples 

of 30 μL to the lyophilized beads were loaded. 

MicroAmp® 48-Well Base and the MicroAmp® Cap 

Installing Tool to the tubes were used. MicroAmp® Fast 

48-Well Tray on the sample block of the StepOne 

System was used.  

 

Real-time PCR 

Thermal cycling conditions were as follows: 2 minutes 

of incubation at 95°C, followed by 40 cycles of 1 sec. 

denaturation at 95°C and 20 sec. annealing and 

elongation at 60°C. Data were collected during each 

elongation step. PCR products were detected by 

monitoring the increase in fluorescence of the reporter 

dye at each PCR cycle. Applied Biosystems software 

plots the normalized reporter signal, ΔRn, (reporter 

signal minus background) against the number of 

amplification cycles and also determines the threshold 

cycle (Ct) value i.e. the PCR cycle number at which 

fluorescence increases above a defined threshold level 

were used.  

 

RESULTS AND DISCUSION  
The most sensitive detection of Listeria monocytogenes 

was obtained using PrepSEQ
TM

 Rapid Spin Sample 

Preparation Kit and MicroSEQ® Listeria monocytogenes 

Detection Kit compatible with StepOne™ Systems, 

which was also less time-consuming than the other 

methods and was relatively easy to use. Thus, the PCR-

based detection of bacteria depends on the efficiency of 

the DNA extraction procedure used to prepare the 

template DNA. In the investigated samples without 

incubation we could detect strain of Listeria 

monocytogenes in two positive controls, five samples 

were negative and the negative control was negative also, 

as well as internal positive control (IPC), which was 

positive in all samples, as shown in Table 1 and Figure 1. 

The threshold value was 0.86 by the investigated samples 

and 0.42 by internal positive control (IPC). The (Ct) 

values of the investigated samples were on average 16.61 

and IPC (Ct) values were 31.49 on average 20.67, 

whereby the lowest value of the investigated samples 

was reached at 16.23 and the highest value was 16,98 

and the lowest IPC value was reached at 25.12 and the 

highest accomplish value was 32.97. 

 

 

 

 

 

 

Table 1 Results of the investigated samples 

Ct 
Listeria 

monocytogenes 
IPC 

Positive control 16.23 29.69 

Positive control # 2 16.98 25.12 

Sample 1 negative 32.88 

Sample 2 negative 32.80 

Sample 3 negative 32.88 

Sample 4 negative 32.97 

Sample 5 negative 32.86 

Negative control negative 32.74 

 

Recent reports have stated that the use of RT-PCR over the 

use of a traditional method has given an increased number of 

positive samples for L. monocytogenes (Rodriguez-Lazaro 

et al., 2005).  

We have fabricated and tested an integrated 

microchipbased DNA purification and real-time PCR system 

for bacterial detection. Although current PCR-based 

methods can be used to identify L. monocytogenes and other 

bacterial pathogens, most systems require manual nucleic 

acid extraction and sample preparation that is time 

consuming and requires multiple laboratory instruments 

(Ibekwe et al., 2003; Jothikumar et al., 2003; Norton et 

al., 1999; Witham et al. 1996). 

 

Figure 1 Process of Real Time PCR 

 

 

 

 

 

 

 

 

 

 

 

 

 

Raw milk contamination could be attributed to the 

practices on the sanitary management of the animals, the 

food provided to the cows in which the bacterium can 

multiply and the water supply. The presence of the pathogen 

in the environment, where the milk is kept can form 

biofilms, a source of contamination reported by other 

authors (Harvey et al., 2007).  

The rapid method allows fast and sensitive detection of L. 

monocytogenes in various food matrices and could be used 

as a screening method. The method is based on the ISO 

11290-1 standard, facilitating its integration in routine 

diagnostics laboratories (Rossmanith et al., 2006). 

A critical aspect for the effective implementation of any 

alternative method in routine laboratories would require 

a demonstration of its equivalence to the accepted method in 

terms of relative accuracy (Rodríguez-Lázaro et al., 2004, 

2005a, b).  

These values were similar to those obtained when bacterial 

pure cultures were analysed and other molecular methods 



potravinárstvo 

ročník 5 194 mimoriadne číslo, február/2011 

have been used for these or other bacterial pathogens 

(Rodríguez-Lázaro et al., 2004, 2005a, b; López-

Enríquez et al., 2007).  

Probably because of the presence of PCR inhibitors, 

the detection of DNA extracted directly from dairy 

products by PCR was less sensitive than DNA extracted 

from pure bacterial culture (Bickley et al., 1996; 

Romero et al., 1995).  

 

CONCLUSION 
The rapid real-time PCR based method was performed 

very well compared to the conventional method. It is a 

fast, reproducible, simple, specific and sensitive way to 

detect nucleic acids, which could be used in clinical 

diagnostic tests in the future. Conventional PCR methods 

need amplification product separation by gel 

electrophoresis followed by hybridization with a probe. 

These time-consuming protocols are now gradually 

being replaced by more convenient and rapid real-time 

PCR assays. Our results indicated that the Step One real-

time PCR assay developed in this study could sensitively 

detect Listeria monocytogenes in the investigated 

samples. This will not only prevent many people from 

becoming infected with Listeriosis it will also benefit 

food manufacturing companies by extending their 

product’s shelf-life by several days and saving them the 

cost of warehousing their food products while awaiting 

pathogen testing results. 
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