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Abstract- Conventional routine detection of Listeria monocytogenes in food products requires at least 7 days. Thus, the 
rapid technology for detection of L. monocytogenes is of the utmost importance and urgent necessity. This study aims to 
develop the rapid DNA extraction for detection of L. monocytogenes by using PCR assay. After DNA extraction of L. 
monocytogenes, three methods including the deionized nanopure water and 0.001% SDS solution with or without boil 
methods cloud be used for the one-step DNA extraction. 
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I. INTRODUCTION 
 
Listeria monocytogenes as a causative agent for 
animal and human diseases[1]. A rise in the total 
numbers of human and animal infected with L. 
monocytogenes(listeriosis) mostly caused by 
consuming contaminated coleslaw, soft cheese and 
ready-to-eat (RTE) foods[2-3]. Since 1980s onwards, 
the foodborne pathogen outbreaks in Japan, Europe, 
North America and Australia were occurred, L. 
monocytogenes is considered a primary pathogen of 
concern in food safety and public health[3]. 
Listeriosis is a severity of disease, especially pregnant 
women, neonates and the elderly, however, 
conventional routine detection of L. monocytogenes 
requires at least 7 days which is a time-consuming. 
Thus, the molecular technique as polymerase chain 
reaction (PCR) for detection of L. monocytogenes is 
of the utmost importance and urgent necessity. 
 
Usually, several bacterial DNA extraction methods 
have been used proteolytic enzymes, lysozyme, 
mechanical disruption and DNA isolation kit however 
their methods is a time-consuming and not widely 
applied on account of its high cost of extraction. 
DNA extraction method is the key important factor 
for rapid detection of bacterial pathogenic DNA. Four 
factors have been particularly considered during the 
extraction procedure including time required to 
complete the extraction,the cost of extraction, and the 
safety of the chemical reagents employed. Moreover, 
DNA fragmentation should be avoided during the 
extraction. 
In this study, 5 rapid methods of extracting bacterial 
DNA were compared to that of the standard DNA 
extraction method.The total yields, DNA purity, time-
processing to complete the extraction and the 
efficiency of the DNA for nucleic acid amplification 
were determined. 

II. DETAILS EXPERIMENTAL  
 
2.1. Bacterial DNA extraction 
A single colony of L. monocytogenes DMST 17303 
was cultured in 5 mL of brain heart infusion (BHI) 
broth and incubated at 37oC with agitation of 250 rpm 
for overnight. The bacterial cells were harvested by 
centrifugation at 13,000 rpm for 10 min. The pellet 
was washed 3 times by suspending in deionized 
nanopure water. The supernatant was discarded, and 
the pellet was extracted for each procedure. 
Five rapid methods of extracting bacterial DNA were 
achieved by usingdeionized nanopure water, 0.001% 
sodium dodecyl sulfate (SDS)solution and lysis 
buffer with or without boiling.The data were 
compared to standard DNA extraction. The 
comparison was based on the yield and purity of 
DNA. 
 
2.2. Measurement of DNA concentration and 
purity 
The concentration and purity of each DNA extraction 
methods were determined and statistically analyzed 
by using NanoDropTM 2000 UV-vis 
spectrophotometer (Thermo Science; USA) 
 
2.2. Polymerase chain reaction (PCR) assay 
For detection of L. monocytogenes, the total DNA 
was used as a template for PCR assay. The PCRs 
were performed in a total volume of 25 µL. 
The PCR products were analyzed by using agarose 
gel electrophoresis. The DNA band was visualized 
and photographed by UV transilluminator (BioDoc-
itTM System, UVP; USA) 
 
III. RESULTS AND DISCUSSION 
 
Six methods for extracting DNA from                L. 
monocytogenes DMST 17303 were compared as 
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shown in Table 1.The rapid DNA extraction methods 
including deionized nanopure water with boil and 
0.001% SDS solution with boil methodsgenerated 
higher DNA yields than that of the standard DNA 
extraction method. Howevertheir A260/280 ratio 
exhibited a high protein contamination. 
 
Table1: DNA yields and purity obtained by six DNA extraction 

methods 

 
 

 
Fig.1. Electrophoresis result for PCR products. M: 100 bp 
DNA ladder marker (Thermo Science; USA); 1: Standard 

DNA extraction method; 2: Deionnizednanopure water with 
boiling method; 3: 0.001% SDS solution with boiling method; 
4: 0.001% SDS solution method; 5: Lysis buffer with boiling 

method; 6: Lysis buffer method. 
 

Figure 1 showed the PCR amplicons (231 bp) that 
observed on 2% agarose gel by using 
GeneRulerTM100 bp DNA ladder (Thermo Science; 
USA) as standard marker. The rapid DNA extraction 
methods, including deionized nanopure water with 
boil and 0.001% SDS solution with boil methods 

showed similar DNA amplification pattern to that of 
standard DNA extraction method. 
Although lysis buffer with or without boiling could 
provide the DNA yield from L. monocytogenes, the 
high concentration of SDS could inhibit the PCR 
process. Those inhibitor removal processes is a time-
consuming and unsuitable for detection. 
 
CONCLUSIONS 
 
Five rapid DNA extraction methods evaluated, the 
deionized nanopure water with boil and 0.001% SDS 
solution with boil methods are technically simpler, 
insensitive, and more rapid than standard DNA 
extraction method. Although the extraction with 
0.001% SDS solution without boil method is 
extremely easy and inexpensive similarly, but the 
DNA yield is lower. The lysis buffer with or without 
boil methods consistently inhibit PCR process, 
therefore, that methods cannot be suitable for DNA 
extraction from L. monocytogenes. 
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