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Listeria monocytogenes is the causative organism of listeriosis, which primarily affects immune–
compromised individuals, including pregnant women. Contamination of milk and milk 
products with L. monocytogenes is a serious problem to the world and to the developing 
countries like Sri Lanka. Even the presence of low numbers of L. monocytogenes is a potential 
risk since this organism is capable of multiplying at ambient and under refrigerated 
conditions. The main aim of the study is to detect the circulating serotypes in dairy industries 
using molecular methods and primarily to trace the lineage of these serotypes with a focus on 
food safety and disease prevention. Altogether total of 266 samples from raw milk, 
pasteurized milk, ice cream, curd, yogurt and cheese were collected from many parts of the 
country, tested for the presence of L. monocytogenes and studied the serotype. L. monocytogenes 
was detected in all types of the above–mentioned milk and milk products. Out of total L. 
monocytogenes strains detected by PCR, 61.51%, 11.53% and 4% belong to serotypes 1/2a (or 3a) 
[lineage II], 1/2b (or 3b) [lineage I] and, 1/2c (or 3c) [lineage II] respectively. It has been 
observed previously that serotypes (1/2a), 1/2b) isolated from raw milk samples been linked 
to multiple human listeriosis outbreaks. This study revealed the serotypes of L. monocytogenes 
circulating in Sri Lanka, thus makes an alarm to the health authorities to be more vigilant 
about the probable outbreaks of listeriosis in Sri Lanka. This is the first report on circulating 
L. monocytogenes serotypes in Sri Lanka. 
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INTRODUCTION 
Listeria monocytogenes is a pathogenic bacterium that can 
cause Listeriosis in humans and various animal species. In 
humans, foodborne L. monocytogenes causes large outbreaks of 
Listeriosis, with a mortality rate of 9% to 44% (Clark et al., 
2010). The primary mode of infection is through the 
ingestion of contaminated food. Therefore, contamination of 
milk and milk products with L. monocytogenes is a serious 
problem to the world (Kozak et al., 1996; Donnelly, 2004; 
Rudolf and Siegfried 2001; Conly and Johnston, 2008; Pan et 
al. 2006; Molla et al., 2004). 

Different strains of L. monocytogenes express different 
antigenic determinations, thus each strain can be 
serologically identified. L. monocytogenes is divided into at 
least 13 serotypes (1/2a, 1/2b, 1/2c, 3a, 3b, 3c, 4a, 4ab, 4b, 4c, 
4d, 4e, and 7) (Seeliger and Jones, 1986; Kathariou, 2002; 
Kerouanton et al. 2010; Kasalica et al., 2011). The virulence of 
L. monocytogenes seems to be serotype dependent with 
serotypes 1/2a, 1/2c, 1/2b and 4b being involved in 98% of 
documented human listeriosis cases (Wiedmann et al., 1997; 
Jacquet et al., 2002).  

The largest listeriosis outbreak in U.S. history occurred 
in 2011, (CDC MMWR, 2011). Two large outbreaks in 
human population were reported from California, (Linnan et 
al., 1988), and Switzerland, (Bille, 1990). Another listeriosis 
outbreak occurred in Switzerland during 2005 (Bille et al., 
2006). Two outbreaks of listeriosis were reported in Finland, 
in 1998 and 1999 (Lyytiksinen et al., 2000; Maijala et al., 2001). 

 L. monocytogenes can now be further classified into three 
evolutionary lineages. Lineage I encompasses serotypes 1/2b, 
3b, 4b, 4d and 4e, lineage II includes serotypes 1/2a, 1/2c, 3a, 
and 3c; and lineage III comprises serotypes 4a, 4c as well as 
4b (Brosch et al., 1994; Graves et al., 1994; Rasmussen et al., 
1995, Chen and Knabel, 2007). 

Only two studies have been reported in Sri Lanka to 
ascertain the presence of L. monocytogenes in our dairy 
products. According to their results the percentage of L. 
monocytogenes contaminated milk samples in Sri Lanka is 
much higher compared to developed countries (Gunasena et 
al., 1995 and Jayamanne and Samarajeewa, 2001). Only four 
suspected cases of listeriosis have been reported in Sri 
Lanka so far (Wijesundera et al., 1992, Withana and 
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Mirando, 1967). There is no information about the 
circulating serotypes in Sri Lanka so far. 

The main aim of our study is to detect the circulating 
serotypes in dairy industries using molecular methods and 
primarily to trace the lineage of these serotypes, as these 
serotypes are responsible for outbreaks and epidemics.   
 
MATERIALS AND METHODS 
Bacterial Strains and Growth Conditions 
L. monocytogenes ATCC 51776 and L. innocua ATCC 33090 was 
used in the sensitivity & specificity studies respectively. All 
the bacterial strains were grown on blood agar (Oxoid–UK) 
at 370C for 24 hrs. and sub cultured in Brain Heart Infusion 
(BHI) broth.  Listeria Enrichment broth (LEB) from Oxoid–
UK was used for enrichment and the Listeria selective agar 
medium, (Oxoid–UK) was used for selective plating. Stock 
cultures were made using skimmed milk (William et al., 
2008). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Collection 
Samples were collected randomly from different parts of the 
country (Figure I). A total of 154 samples of raw and 
pasteurized milk samples were collected from farms and 
milk collecting centers and 112 samples of milk products 
such as cheese, curd, yogurt and ice cream were obtained 
from retail outlets including supermarkets, farm shops, 
groceries, milk booths and public markets (Table I). 
 
Enrichment and DNA Extraction 
A total of 25 g or 25 ml of dairy samples were incubated in 
225 ml of LEB at 30 ± 1 °C for 24 and 48 hrs. After 24 hrs. 
500µL of suspension was extracted according to Gerrit et al 
(2005) with modifications include three washing steps 
using PBS. Extracted DNA was kept at –20oC for further 
analysis. 
 
PCR Amplifications:   
Nested PCR detection was performed according to Lieve et 
al., 1995. As a modification, to achieve the optimal 
sensitivity 5 µL, 2 µL and 1 µL of the first PCR mixture were 
used as template in the second PCR.    Thermal cycler 9600 
(Perkin–Elmer Corp.) was used to run the PCR reactions. 
 
Serotyping by PCR 
Serotyping was done according to Borucki and Call, (2003).  
 
Statistical Analysis 
Chi–square test analysis was performed and differences 
were considered significant at values of P<0.05. 
 
RESULTS 
Sensitivity of the Nested PCR 
The specificity of the PCR primers has previously been 
validated (Chiba et al (1998), Border et al) but the sensitivity 
was reassessed in our laboratory by amplification of 10–fold 
serial dilutions in milk by spiking axenically grown L. 
monocytogenes cells. The minimal amount of L. monocytogenes 
that could be reliably detected was 1cfu. To remove the 
presence of potential PCR inhibitor(s) in the milk samples, 
washing steps were added in the DNA extraction as a 
modification. One micro liter of first PCR gave the optimal 
sensitivity in the nested PCR.  

Table I: Details of sample collections 
District 
 

Sites Number of samples collected in each type of Dairy  products Total 
 Raw 
 milk 

Pasteurized 
Milk 

Ice 
cream 

Curd Yoghurt Cheese 

Colombo Homagama 10 2 2 2 2 2 20 38 
Piliyandala 05 5 2 2 2 2 18 

Gampaha Mirigama  10 2 2 2 2 2 20 38 
Badalgama 05 5 2 2 2 2 18 

Galle Arachchikanda 10 2 2 2 2 2 20 38 
Batapola 05 5 2 2 2 2 18 

Hambantota Tissamaharamaya 10 2 2 2 2 2 20 38 
Hambantota 05 5 2 2 2 2 18 

Anuradhapura Godage Mawatha 10 2 2 2 2 2 20 38 
Wijayapura 05 5 2 2 2 2 18 

Polonnaruwa Sewagama 10 2 2 2 2 2 20 38 
Bediwewa 05 5 2 2 2 2 18 

Kandy Pilimathalawa 10 2 2 2 2 2 20 38 
Gatambe 05 5 2 2 2 2 18 

Total  105 49 28 28 28 28  266 

Figure I: Locations of the sample collection 
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Figure II: Positive findings of L. monocytogenes from Dairy 
products by PCR 
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Figure IV: Distribution of raw milk 
contamination 
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In the present study, a total of 266 raw milk and dairy 
product samples from all over the country were examined. 
The study revealed 45 samples of (41.19%) raw milk, 10 
samples of (35.71%) ice cream, 10 samples of (18.36%) 
pasteurized milk, 8 samples of (28.57%) curd, 4 samples of 
 (14.2%) cheese and 3 samples of (10.71%) yoghurt were 
contaminated with L. monocytogenes (Figure II). The number 
of samples contaminated by L. monocytogenes found to be 
significant with the type of dairy products. Although 
Listeria contamination was generally found in all types of 

dairy products in all districts, numbers of raw milk samples 
contaminated at district levels were found to be significant. 
However, numbers of other dairy products contaminated at 
district level were not significant (Figure III). With regard 
to the distribution of raw milk contamination it was 
observed that the highest contamination was found in 
districts of Kandy and Gampaha (26%). Moderate amount 
of raw milk contaminants were observed in Anuradhapura 
(17%), Polonnaruwa (9%), Hambantota (9%) & Colombo 
(7%) districts. In contrast lowest contamination occurred in 
districts of Galle (4%) (Figure IV). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dairy Type  No (%) of Serotype (by molecular method)  
No. of un–typed  

½a ½b ½c 
Raw milk  36 (80%) 01 (2.2%) 04 (8.9%) 04 (8.9%) 
Ice Cream  05 (50%) 00 02 (20%) 03 (30%) 
Pasteurized milk  03 (30%) 02 (20%) 01 (10%) 04 (40%) 
Curd  03 (37.5%) 00 00 05 (62.5%) 
Cheese  01 (25%) 00 01 (25%) 02 (50%) 
Yogurt  00 00 01 (33.3%) 02 (66.7%) 
Total 48 (60%) 03 (4%) 09 (11%) 20(25%) 

 
 
Molecular Serotyping  
The distribution pattern of 1/2a (or 3a) serotype was 36 
(81.81%) in raw milk, 3 (33.33%) in pasteurized milk, 5 
(50%) in ice cream, 3 (37.5%) in curd and 1 (25%) in cheese 
while the pattern for the 1/2b (or 3b) serotype was 1 (2.27%) 
in raw milk and 2 (22.22%) in pasteurized milk, further the 
pattern for 1/2c (or 3c) serotype was 4 (8.8%) in raw milk, 
1(10%) in pasteurized milk, 2 (20%) in ice cream, 1 (25%) in 
cheese and 1 (33.33%) in yogurt.  The statistical analysis 
shows that the numbers of different serotypes found in 
various dairy products were significant. Details are given in 
(Table II and Figure V). 

The most prevalent serotype 1/2a (or 3a) was found in 
all districts. Apart from 1/2a (or 3a), 1/2b (or 3b) serotype 
was detected in Colombo, Galle districts and 1/2c (or 3c) 
serotype found in Anuradhapura, Kandy districts. In 
districts of Gampaha, Pollonnaruwa and Hambantota only 
1/2a (or 3a) serotype was found. The numbers of serotype 
distribution among districts were significant. Lineage I & I 
II were found in both Colombo & Galle districts but in all 
other districts lineage II was found exclusively (Figure VI). 
 
 
 

DISCUSSIONS 
Dairy products are known to be one of the vehicles through 
which L. monocytogenes is transferred to human. Therefore 
many countries have initiated a zero tolerance policy 
prohibiting the sale of processed ready–to–eat (RTE) food 
products contaminated with L. monocytogenes. This policy 
designates L. monocytogenes as a contaminant. Previous 
studies have shown that L. monocytogenes has a very low 
occurrence in dairy products (Jalali and Abedi, 2007, 
Moshtaghi and Mohamadpour, 2007). Anyhow in our study 
as we used molecular detection method with high 
sensitivity (1 cfu detected) very low level of L. monocytogenes 
contaminants were able to be detected in the variety of dairy 
products. 

Our results revealed higher number of L. monocytogenes 
(42%) detected from raw milk samples in comparison to 
other countries like 0% in center of Iran (Jalali and Abedi, 
2008) 0.018% in United States (Frye and Donnelly, 2005) 
1.1% in England and Wales (Greenwood et al., 1991) and 
1.6% in west of Iran (Moshtaghi and Mohamadpour, 2007). 
In contrast Pintado et al., (2005) reported higher rate of 
incidence (up to 46%) in Portugal. These differences may be 
due to varying environmental condition between different 
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*Values are significant at p<0.05 

*Table II: Distribution of 
serotypes in each dairy type 
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locations as well as method of detection. These figures 
cautious those hygienic conditions of milking and the 
subsequent manipulations in our country are substandard.  

Isolation of L. monocytogenes from ice cream (35.7%) in 
this study is another proof that this microorganism can 
survive freezing temperatures (Cordano and Rocourt, 2001). 
Increased contamination of ice cream by this bacterium is 
explained by suitable conditions for its growth, such as pH 
value, water activity, availability of nutrients and storage 
temperature (Molla et al., 2004). 

Significant amount (20.4%) of contamination of L. 
monocytogenes of pasteurized milk due to the presence of 
abnormally high pathogen load in the raw milk may have 
overwhelmed the pasteurization process (Jayamanne and 
Samarajeewa, 2010.) or that localization of some L. 
monocytogenes within bovine cells may have protected them 
from heat inactivation (Swaminathan, 2001). In 
Massachusetts, the listeriosis outbreak in 1983 was 
associated with consumption of pasteurized milk (Fleming 
et al., 1985). 

In fermented products such as curd, yogurt, L. 
monocytogenes has the ability to survive during production 
process and storing. Further, low amount of Listeria 
contaminants were found in yogurt (10.71%) and cheese 
(14.28%) in this study. The survival of L. monocytogenes in 
yogurt depends on the sample acidity and this bacterium 
disappears when the pH falls to 3.5 (Vermeulen et al., 2007). 

When consider about the distribution pattern of 
Listeria contamination of raw milk the highest 
contamination occur in selected areas of Kandy and 
Gampaha district (wet zone). It may be due to the high 
moisture content of the soil. Previous studies also indicated 
that the favourable places for Listeria growth is high 
moisture content in the environments where the organism 
has had opportunity to incubate (Bunning et al., 1992). 
Apart from this, in coastal areas such as Galle, Hambantota 
and dry zone areas such as Anuradhapura, Polonnaruwa 
encountered moderately low amount of raw milk 
contaminants due to the high salinity and low moisture 
content of the environment respectively. Previous studies 
indicated that the growth of L. monocytogenes; the pH values 
ranged from 5.96 ~ 5.10, with a mean of 5.48; the salt 
concentrations ranged from 6.30% ~ 3.20%, and the moisture 
levels averaged 37.79% (Kongo et al., 2006).  

In this study serogrouping by PCR suggests serotypes 
belonging to phylogenetic lineage of division I comprises 
serogroups 1/2b (or 3b) and division II comprises 1/2a (or 
3a), 1/2c (or 3c). Isolates within this group appeared in all 
dairy types. It was found that serotype 1/2b (or 3b) was rare 
with only one positive in raw milk and two positives being 
picked up in pasteurized milk. This is in line with most 
studies that have found serotypes 1/2a and 1/2b was to be 
the most common serotypes in food (Aarnisalo et al., 2003: 
Wallace et al., 2003: Cetinkaya et al. 2014).  

Although 13 serovars of L. monocytogenes have been 
described, 3 serotypes (1/2a, 1/2b and 4b) account for the 
majority of clinical cases (Borucki and Call 2003; De Santis 
et al. 2007).  The majority of strains, which have caused large 
outbreaks, are serovars 1/2a and 1/2b (Kathariou, 2000; 
Jacquet et al., 2002; Zhang et al., 2007 and Chen and Knabel, 
2007).  The results of this study demonstrated that L. 
monocytogenes 1/2a (or 3a) was the most frequently isolated 

serotype from the raw milk samples (81.81%). In our study, 
three strains were found to belong to serogroup 1/2b (or 3b), 
which is the serotype most commonly causing human 
listeriosis. As our findings include serotypes 1/2a and 1/2b, 
occurring large outbreaks in future could be predicted in Sri 
Lanka. 

One major finding in this study is that the majority of 
the isolates found in dairy samples belong to lineage II [1/2a 
(or 3a), 1/2c (or 3c)] this is in line with the previous studies 
(Gray et al., 2004; Ward et al., 2004). 

This study alarms us the possible out breaks of 
Listeriosis. The presence of serotype of 1/2a & 1/2b further 
supports this view.  From a public health standpoint, it is 
extremely important to identify the contaminated food 
vehicle and remove it from food distribution channels as 
rapidly as possible.  

This is the first report in Sri Lanka on serotypes 
circulating in the country, which was identified from the 
dairy products representing different parts of the country. 
These findings open the avenue for more research on 
circulating serotypes and their lineages. The identification 
and characterization of L. monocytogenes lineages with unique 
epidemiological, ecological, genetic, and phenotypic 
characteristics also has important practical implications. 
For example, it is increasingly apparent that representatives 
of all lineages need to be included in strain sets that are used 
to evaluate new detection and sub typing methods. The 
identified serotypes could be used in genetic analysis and 
lineage studies, which in turn shed new light on Sri Lankan, 
isolate characteristics. 

Further this study will help in formulating National 
Listeria Risk Assessment guidelines for dairy industry in Sri 
Lanka. In future similar study will be done in human 
samples thus different serotypes of L. monocytogenes 
prevailing in the Sri Lankan population can be identified 
which in turn will help us to investigate the molecular 
epidemiology of the disease listeriosis in the future. 
 
ACKNOWLEDGMENTS 
The authors wish to convey sincere gratitude and thanks to 
the National Science Foundation (NSF) Sri Lanka, for 
providing financial assistance for this research work.  
  
REFERENCES 
Aarnisalo K, Autio T, Sjöber AM, Lundén J, Korkeala H, Suihko ML (2003). 

Typing of   Listeria  monocytogenes   isolates  originating  from  the   food   
processing  industry  with automated ribotyping and pulsed–field gel 
electrophoresis. J. Food Prot. 66: 249 – 255. 

Bille J (1990). Epidemiology of human listeriosis in Europe, with special 
reference to the Swiss outbreak. In:Miller, A.J., Smith, J.L., Somkuti, 
G.A. (Eds.), Food–borne Listeriosis. Society for Industrial 
Microbiology, Amsterdam, pp. 71 – 74. 

Bille J, Blanc DS, Schmid H,  Boubaker K, Baumgartner A ,Siegrist HH , 
Tritten ML, Lienhard R , Berner D, Anderau R, Treboux M,  
Ducommun JM, Malinverni R , Genné D, Erard PH, Waespi U (2006). 
Out break of human listeriosis associated with Tomme cheese in 
Northwest Switzerland. Euro Surveill. 11(4–6): 91–93 

Borucki MK, DR Call (2003). Listeria monocytogenes serotype identification by 
PCR. J. Clin. Microbiol. 41: 5537 – 5540. 

Brosch R, Chen J, Luchansky JB (1994). Pulsed–field fingerprinting of 
Listeriae: identification of genomic divisions for Listeria monocytogenes 
and their correlation with serovar. Appl. Environ. Microbiol. 60: 2584 
– 2592. 

Bunning VK, Crawford RG, Tierney JT, Peeler JT (1992). Thermo tolerance 
of heat–shocked Listeria monocytogenes in milk exposed to high–
temperature, short–time pasteurization. Appl. Environ. Microbiol. 58: 
2096 – 2098. 

http://nexusacademicpublishers.com/journal/4


Advances in Animal and Veterinary Sciences 2 (5S): 11 – 16 
http://nexusacademicpublishers.com/journal/4 

 

Somalatha et al (2014). Listeria Monocytogenes Serotypes Detected from Milk and Milk Products in Sri Lanka 16 

ISSN: 2307–8316 (Online); ISSN: 2309–3331 (Print) 

Centers for Disease Control and Prevention. (2011). Multistate outbreak of 
listeriosis associated with Jensen Farms cantaloupe–United States, 
August–September 2011. (MMWR) Morbidity and mortality weekly 
report. Appl. Environ. Microbiol. 60(39): 1357 – 8 

Cetinkaya F, Mus TE, Yibar A, Guclu N, Tavsanli H, Cibik R, (2014). 
Prevalence serotype identification by multiplex polymerase chain 
reaction and antimicrobial resistance patterns of listeria monocytogenes 
isolated from retail foods. Indian Vet. J. 81: 1313 – 1316. 

Chen Y, Knabel SJ (2007). Multiplex PCR for simultaneous detection of 

bacteria of the genus Listeria, Listeria monocytogenes and Major 
serotypes and epidemic clones of L. monocytogenes. 73( 19):  6299 – 6304 

Clark CG, Farber J, Pagotto F, Ciampa N, Dore K, Nadon C, Bernard K, Ng 
LK (2010). Surveillance for Listeria monocytogenes and listeriosis, 
1995–2004. Epidemiol Infect. 138: 559 – 72. 

Conly MJ, Johnston MD (2008). Listeria: A persistent food–borne pathogen. 
Can. J. Infect. Dis. Med. Microbiol. 19: 327 – 328  

Cordano AM, Rocourt J (2001). Occurrence of Listeria monocytogenes in food 
in Chile. Int. J. Food Microbiol.70: 175 – 178. . 

Donnely CW (2004). Growth and survival of microbial pathogens in 
cheese.:  In Cheese: Chemistry, Physics and Microbiology, Volume 1,  
(3rd Ed.),Elsevier Academic Press, 541 – 559. 

De Santis EPL, Pilo AL, Cosseddu AM, Canu NA, Scarano C, Marongiu P 
(2007). Multiplex PCR for the identification and serotyping of L. 
monocytogenesisolated from sheep cheese–processing plants. Vet. Res. 
Commun. 31: 359 – 363. 

Fleming DW, Cochi SL, MacDonald KL, Brondum J, Hayes PS, Plikaytis BD, 
Holmes MB, Audurier A, Broome CV, Reingold AL, (1985). 
Pasteurized milk as a vehicle of infection in an outbreak of listeriosis. 
N. Engl. J. Med. 312, 404 – 407. 

Frye C, Donnelly CW (2005). Comprehensive survey of pasteurized fluid 
milk produced in the United States reveals a low prevalence of Listeria 
monocytogenes. J. Food Prot. 68: 973 – 979.  

Gerrit J, Viljoen LH, Nel JR, Dordrecht C (2005). Molecular diagnostic PCR 
handbook. (Springer) 

Gray MJ, Zadoks RN, Fortes ED and 7 other authors (2004). Listeria 
monocytogenes isolates from foods and humans form distinct but 
overlapping populations. Appl. Environ. Microbiol.  70: 5833–5841. 

Graves LM, Swaminathan B, Reeves MW, Hunter SB, Weaver RE, Plikaytis 
BD, Schuchat A (1994). Comparison of ribotyping and multilocus 

enzyme electrophoresis for subtyping of Listeria monocytogenes isolates. 
J. Clin. Microbiol. 32: 2936 – 2943. 

Greenwood  MH, Roberts D, Burden P (1991). The occurrence 
of Listeria species in milk and dairy products: a national survey in 
England and Wales. Int. J. Food Microbiol. 12: 197 – 206.  

Gunasena DK, Kodikara CP, Ganepola K, Widana–pathirana S (1995). 

Occurrence of Listeria mono–cytogenes in food in Sri Lanka. J. Natn. Sci. 
Coun. Sri Lanka. 23(3):  107 – 114 

Jacquet C, Gouin E, Jeannel D, Cossart P, Rocourt J (2002). Expression of 
ActA, Ami, InlB, and listeriolysin O in Listeria monocytogenes of human 
and food origin. Appl. Environ. Microbiol.  68(1): 616 – 622. 

Jalali M, Abedi D (2007). Prevalence of Listeria species in food products in 
Isfahan, Iran. Int. J. Food Microbiol. 122: 336 – 340. 

Jayamanne VS, Samarajeewa U (2001). Incidence and detection of Listeria 
monocytogenes in milk and milk products of Sri Lanka. Trop. Agric. 
Res. 13: 42 – 50. 

Jayamanne VS, Samarajeewa U (2010). Evaluation of the heat resistance of   

pathogenic Listeria monocytogenes in milk and milk products in Sri 
Lanka. Trop. Agric. Res Ext. 13(03):  73 – 80 

Kathariou S (2000). Pathogenesis determinants of Listeria monocytogenes, p. 
295–314. In J.W. Cary, J.E. Linz and D. Bhatnagar (ed.), Microbial 
foodborne diseases.  

Kathariou, S. 2002. Listeria monocytogenes virulence and pathogenicity, a food                
             safety perspective. J. Food Prot. 65:1811-1829 
Kerouanton, A., Marault, M., Petit, L., Grout,J.l., Dao, T.T., Brisabois, A., 2010. 
             Evaluation of a multiplex PCR assay as an alternative method for              
             Listeria monocytogenes serotyping. J. Microbiol.Methods 80:134–137. 
Kongo JM,   Malcata FX, Ho AJ, Wiedmann M (2006). Detection and 

Characterization of Listeria monocytogenes in Sa˜o Jorge (Portugal) 
Cheese Production. J. Dairy Sci. 89: 4456 – 4461 

Kozak J, Balmer T, Byrne R, Fisher K (1996).  Prevalence of Listeria 

monocytogenes in foods: incidence in dairy products. Food Control. 7: 
215 – 221. 

Lieve MF, Herman Jan H. G. E. De Block,& Renaat J. B. Moermans. (1995).  
Direct Detection of Listeria monocytogenes in 25 Milliliters of Raw Milk 
by a Two–Step PCR with Nested Primers. Appl. Environ. Microbiol. 
61(2): 817 – 819 

Linnan MJ, Mascola L, Lou XD, Goulet V, May S, Salminen C, Hlird DW, 
Yonekura ML, Hayes P, Weawer R, Audurier A, Plikaytis BD, Fannin 
SL, Kleks A, Broome CV (1988). Epidemic listeriosis associated with 
Mexican–style cheese. N. Engl. J. Med. 319: 823 – 828.  

Lyytikainen O, Autio T, Maijala R, Ruutu P, Honkanen–Buzalski T, 
Miettinen M, Hatakka M, Mikkola J, Anttila VJ, Johansson T, (2000). 
An outbreak of Listeria monocytogenes serotype 3a infections from 
butter in Finland. J. Infect. Dis. 181: 1838 – 1841. 

Maijala R, Lyytikäinen O, Johansson T, Autio T, Haavisto L, Honkanen–

Buzalski T (2001). Exposure of Listeria monocytogenes within an 
epidemic caused by butter in Finland. Int J Food Microbiol. 70(1–2): 
97 – 109. 

Molla B, Yiljma R, Alemayehu D (2004).  Listeria monocytogenes and other 
Listeria species in retail meat and milk products in Addis Ababa, 
Ethiopia. Ethiop. J. Health Dev. 18(3):  208 – 212.  

Moshtaghi H, Mohamadpour AA (2007). Incidence of Listeria sp. In raw 
milk in Shahrekord, Iran. J. Foodborne Pathog. Dis. 4: 107 – 110 

Pan Y, Breidt JF, Kathariou S (2006).  Resistance of Listeria monocytogenes 
biofilms to sanitizing agents in a simulated food processing 
enviroument. Appl. Environ. Microbiol. 72: 7711 – 7717. 

Pintado CMBD, Oliveira A, Pampulha ME Ferreira MASS  (2005). 
Prevalence and characterization of Listeria monocytogenes isolated 
from soft cheese. Food Microbiol. 22: 79 – 85. 

Rasmussen OF, Skouboe P, Dons L, Rossen L, Olsen JE (1995). Listeria 
monocytogenes exists in at least three evolutionary lines: evidence from 
flagellin, invasive associated protein and listeriolysin O genes. 
Microbiol. 141: 2053 – 2061 

Seeliger HPR, Jones D (1984). Genus Listeria. In: Sneath P.H.A., Rudolf M., 
Scherer S. (2001): High incidence of Listeria monocytoenes in European 
red smear cheese. Int. J. Food Microbiol. 63(11): 91 – 98.  

Swaminathan B (2001). Listeria monocytogenes. In M. P. Doyle, L.R. 
Beuchat, and T. J. Montville (ed.), Food microbiology: fundamentals 
and frontiers, 2nd ed. Vermeulen A, Gysemans KPM, Bernaerts K, 
Geeraerd AH, Van Impe JF, Debevere J, Devlieghere F (2007). 
Influence of pH, water activity and acetic acid concentration on 
Listeria monocytogenes at 7°C: Data collection for the development of a 
growth/no growth model. Int. J. Food Microbiol. 114: 332 – 341 

Wallace FM, Call JE, Porto ACS, Cocoma GJ, Luchansky JB (2003). 
Recovery rate of Listeria monocytogenes from commercially prepared 
frankfurters during extended refrigerated storage. J Food Protect.  
66(1): 584 – 591. 

Ward TJ, Gorski L, Borucki M K, Mandrell RE, Hutchins J, Pupedis K 
(2004). Intraspecific phylogeny and lineage group identification 
based on the prfA virulence gene cluster of Listeria monocytogenes. J 
Bacteriol. 186: 4994 – 5002. 

Wijesundera C de S, Pinto MRM, Navaratnam C (1992). Two cases of 
listeriosis. Cey.  Med. J. 37: 21 – 23. 

William L. Cody WL, Wilson JW,  Hendrixson DR, McIver KS, Hagman 
KE,  Ott CM, Nickerson CA, Schurr MJ (2008). Skim milk enhances 
the preservation of thawed − 80 °C bacterial stocks. J. Microbiol. 
Methods. 75(1): 135 – 138 

Withana KA, Mirando EH (1967). Meningitis caused by Listeria 
monocytogenes. Cey. Med. J. 12: 37 – 39. 

Wiedmann M, Bruce JL, Keating C, Johnson AE, McDonough PL, Batt CA 
(1997): Ribotypes and virulence gene polymorphisms suggest three 
distinct Listeria monocytogenes lineages with differences in pathogenic 
potential. Infect. Immun, 65, 2707–2716. 

Zhang Y, Yeh E, Hall G, Cripe J, Bhagwat AA (2007). Characterization of 
Listeria monocytogenes isolated from retail foods. Int J Food Microbiol.  
113: 47 – 53. 

 

http://nexusacademicpublishers.com/journal/4
http://www.worldcat.org/search?q=au%3AViljoen%2C+Gerrit+J.&qt=hot_author
http://www.worldcat.org/search?q=au%3ANel%2C+L.+H.&qt=hot_author
http://www.worldcat.org/search?q=au%3ACrowther%2C+J.+R.&qt=hot_author
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/article/pii/S0167701208001632
http://www.sciencedirect.com/science/journal/01677012
http://www.sciencedirect.com/science/journal/01677012
http://www.sciencedirect.com/science/journal/01677012/75/1

