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ISOLATION OF LISTERIA MONOCYTOGENE FROM RAW MEAT SOLD IN 

NASARAWA STATE 

 

ABSTRACT 

Listeriosis is an emerging infection with major public health concerns worldwide because of 

occurrence of associated food-borne outbreak and significant risk of mortality and morbidity. 

pThis study aimed to isolate Listeria monocytogenes in raw meat samples in selected markets 

in Nasarawa State, determine the level of contamination, as well as the antibiogram of the 

isolates.A total of 60 samples of raw meat were collected from different animals, including 4 

samples of cow meat, 4 samples of goat meat and 4 samples of chicken meat, from each 

market. In all, 60 raw meat samples were collected and analyzed microbiologically using the 

method of the Clinical and Laboratory Standards Institute (CLSI, 2009). Out of the 60 

samples analyzed Listeria monocytogenes was detected in 32 samples, giving an overall 

prevalence of 53.5%. Sixteenout of 20 (80%) of cow meat samples, 10 out of 20 (50%) of 

goat meat samples, and 6 out of 20 (30%) of chicken meat samples were infected with 

Listeria monocytogenes. All the isolates were further subjected to biochemical analysis for 

the confirmation of the isolates. The results revealed the presence of Listeria monocytogenes 

in over 50% of the raw meat samples analyzed. The 53.5% prevalence was considered high 

and indicated the hazard linked to the consumption of the raw meats sold in Nasarawa State if 

not properly cooked. The susceptibility tests were also conducted using disc diffusion 

method.The resultsrevealed that most of the isolates were resistant to most of the commonly 

used antibiotics such as Septrin, Ampiclox, Erythromycin, Zithromycin, Amoxillin, and 

Pefloxacin. However, some of the isolates were relatively sensitive to Ciprofloxacin, 

Sreptomycin, Gentamycin, and Rifampicin. The results signal a chemotherapeutic problem in 

case of any outbreak of the infection. 

Key Words: Listeria monocytogenes, Prevalence, Antibiotics, Susceptibility,                  

Nasarawa State.  

1.0 INTRODUCTION 

Listeria monocytogenes is an infectious disease of humans and animals caused in 99% of 

cases by consumption of food contaminated by L. monocytogenes, and rarely from the 

environment (Todar,2009).Some cases of listeriosis are caused by consumption of dairy 

products(such as milk, cheese, butter); cabbages, and meat. In clinical picture in humans and 

Comment [1]:  -  from 4 cows, goats and chiken 
respectively 

Comment [2]: Listeria monocytogenes is a 
bacterial aetiologic agent of Listeriosis. Listeriosis is 

an infectious disease of humans and ............... 

Comment [3]: spacing 



 

 

animals the disease manifests in similar way. In humans it can lead to the following diseases: 

meningitis, encephalitis, septicemia, diarrhoea, skin infection, etc. The vulnerable group 

includes; pregnant woman (causing miscarriage or still born children), infants, older person 

and person with weakened immune system (Todar 2009). The presence of listeriosis in 

humans is low in the percentage (1%), but with high percentage of fatal outcome (30%). It is 

estimated that listeriosis annually causes series of illness with approximately 500 deaths 

(Marrolt and Gravani 2006). Also the presence of this bacterium in intestinal tract of 5-10% 

of healthy humans without any obvious symptoms of the disease was established (Todar, 

2009). However in healthy adult individuals it can be totally unnoticed. 

Listeria monocytogenes is a small gram positive, oxidase-negative, non-spore forming, motile 

and facultative anaerobic bacterium. It grows at temperature range of -0.4 to 50
0
C. Listeria 

monocytogenes can be found ubiquitous in different environments including dust, water, 

soils, animal feeds, silage, human and animal faeces, where it enters the food chain (Bayoub 

et al., 2010; Ikeh et al., 2010). It has also been identified to be a major pathogen that 

contributes to domestically acquired food-borne illnesses after non typhodial Salmonella, and 

Toxoplasma gondii (CDC 2011). In humans the average case-fatality rate of listeriosis is 

between 20% and 30% even with adequate antimicrobial treatments (Swaminathan and 

Gerner-Smidth, 2007)but can be a serious invasive disease with mortality rates ranging 

between 80% and 99% primarily in neonates, immunocompromised adults and pregnant 

women causing encephalitis, septicemia and abortion (Parihar et al., 2008). 

Large food-borne outbreaks of listeriosis have occurred during the last decade in Europe and 

USA.Between 1991 and 2002, 19 outbreaks of invasive listeriosis were reported in nine (9) 

European countries, with total of 526 related cases. In 1997, one large outbreak resulting in 

1566 cases of listeria Gastro-enteritis was reported in Italy and traced to the consumption 

contaminated corn salad. A recent nationwide outbreak linked to contaminated package meat 
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product occurred in Canada in 2008 resulting 56 patients including 20 deaths (Aouaj et al; 

2002). In Europe, listeriosis surveillance data is available at the national level in 16 countries. 

Recent report on this national surveillance system indicated an increase in the incidence of 

listeriosis in many European countries including England, Wales, Denmark, and Germany. 

The other countries include Netherlands, Switzerland and Pineland among others during 

2000-2006 (Voetsch et al., 2007). In United States, the CDC (Center for Disease Control and 

prevention) food-borne disease active surveillance network (food net) monitors trends in 

listeriosis overtime.In contrast to the EU countries, there has been a continued reduction in 

incidence in recent years from 1996 through 2003. The incidence decreased significantly by 

24% from 4.1millions to 3.1 cases per million people in 2003. In 2007, listeriosis cases have 

decreased by 42% with rates reaching 0.27 per 100,000 compared to the baseline period, 

(1996-1998) (CDC, 2007). In the Asia-pacific region, Australia national notifiable disease 

surveillance system reported an annual number of listeriosis cases that ranged from 35-73 

during the period 1991-2007. In Singapore, are the annual numbers of administratively-

required (Non statutory) notification to the Ministry of Health ranged from 1-9 cases from 

2001-2007 (Anon, 2000).  

Diverse environments in Nigeria provide favourable conditions for Listeria to thrive and 

contaminate food sold in open places, especially ready to eat meat. The tropical weather is 

warm and humid all year round and many rural places are not very hygienic and have poor 

meat sanitation. The abattoirs where fresh meat is sold have also being implicated as a 

vehicle for Listeria. Five surface swabs from butchers table taken in Nsukka, South eastern 

Nigeria showed occurrence of Listeria in all samples (Ikeh et al.,2010). Adetunji and Ishola 

who enumerated Listeria on meat tables before and after sales of meat in Ibadan municipal 

abattoirs in Nigeria, found an increase in Listeria counts after meat sales (Adetunji and 

Ishola, 2011).  



 

 

In Africa recent studies have confirmed the presence of Listeria monocytogenes in a wide 

variety of food-stuffs.Meat, milk product, raw vegetable are considered to be most frequently 

contaminated with Listeria (Anon, 2000). Listeriosis incidence in Africa is significantly 

increasing in high percentage due to the poor hygiene in the region, compared to the EU, 

USA and Asian countries. 

Meat is a popular and important source of protein. Poultry meat consumption has increased 

since 2001 (Lawrie, 2006). Contamination of poultry with Listeria monocytogenesis 

unpleasant. L. monocytogenes is able to survive during processing techniques and increase 

chance of cross contamination for other foods (Barbotho et al., 2005; Goh et al., 2012). 

In view of the popularity of meat as a very important source of protein for human and the 

high fatal consequences of listeriosis, this work was set out to investigate the prevalence of L. 

monocytogenes infectionin meat samples sold in some selected markets in Nasarawa State of 

Nigeria.  

2.0 MATERALS AND METHODS 

2.1 STUDY AREA 

Five markets in Nasarawa State were randomly selected for this study and they included 

Mararaba, Masaka,Nyanya, Keffi, and Lafia Markets. 

2.2 STUDY POPULATION 

This consists of 60 meat samples collected from the 5 selected markets. The meat samples 

included 4 cow meat samples, 4 goat meat samples, and 4 chicken meat samples from each of 

the markets. This means that twelve meat samples of 3 meat types were collected from each 

market location. 
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2.3 SAMPLE COLLECTION 

Sixty samples of raw meat (comprising of 4 beef samples, 4 chicken samples and 4 goat meat 

samples from each of the five selected markets) was collected in sterile plastic bag and 

transferred to Bingham university microbiology laboratory. Samples were kept in the 

refrigerator (temperature of -4 to -8°C for laboratory investigations. 

MICROBIOLOGICAL ANALYSIS 

The media used in this work included Xylose lysine deoxycholate (XLD)agar, Blood agar 

(BA), Peptone water (Enrichment medium), and Mueller Hinton agar for susceptibility 

determination. The media were prepared according to manufacturers’ instructions on the 

packages of the media. 

The samples were analyzed microbiologically and biochemically according to the national 

council for clinical laboratory standard (NCCLS). About100g of each meat sample was 

chopped using sterile knife, and homogenized using a sterile laboratory blender at high speed 

for 2 min. The homogenized samples were then transferred into sterile bottles for later use. 

Enrichment method 

The initial procedure of isolation involved the use of selective enrichment broth medium 

(peptone water) to enhance the growth of Listeria species (buffered method). The peptone 

water powder was weighed using weighing balance following the manufacturer’s instruction 

on the medium pack. The powder was then mixed in appropriate amount of distilled water 

contained in clean conical flask. It was allowed to dissolve completely. Finally nine ml (9) 

were dispensed into each bijou bottle and sterilized by autoclaving at 121°C for 15min. 
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Approximately 1ml of each homogenized sample was added into the 9 ml of peptone water 

contained in bijou bottle and incubated at 37°C for 24hr. 

Plate Inoculation 

This was done using plate streaking method (Black, 1999). A loopful from the overnight 

culture (from the enrichment broth) was sub-cultured onto XLD agar, which is a medium of 

choice to isolate Listeria monocytogenes, and blood agar plates to detect haemolysis. The 

inoculated plates were incubated at 37°c for 24hrs. 

Colony identification and comfirmation 

Listeria monocytogenes colonies were identified by the colony characteristics on the XLD 

agar plate, which appeared blackish, and β-haemolysis on the blood agar plate. It was further 

identified by running Gram staining and the biochemical tests. 

Biochemical Tests 

Following the cultivation of L. monocytogenes on XLD, the following biochemical tests were 

conducted for the confirmation of the organism: Catalase test, Oxidase test, andIndole test. 

Motility Test was carried out according to Leboffe and Pierce, (2002). 

Susceptibility Test  

Antimicrobial drugs for sensitivity test were selected considering the antibiotics used most 

frequently for the treatment of food pathogens, which included Pefloxacin 10mcg (PEF), 

Streptomycin 30mcg (S), Gentimycin 10mcg (CN), Ciprofloxacin 10mcg (CPX), Rifampicin 

20mcg (RD), Erythromycin 30mcg (E), Ampiclox 20mcg (APX), Septrin 30mcg (SXT), 

Zithromycin 20mcg (Z),and Amoxacillin 30mcg (AM). The colonies of the isolates were 
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plated separately on Mueller Hinton agar by spreading over the surface of the medium. 

Antibiotic discs as stated above were aseptically placed on each seeded plate. The plates were 

then incubated at 37°c for 24hrs. The antibiogram was reported as Resistant or Sensitive. 

 

3.0 RESULTS 

A total of 60 samples were collected from five randomly selected markets in Nasarawa State, 

which included Lafia, Keffi, Nnyanya, Mararaba and Masaka markets. Twelve samples were 

collected from each market.The organism isolated in many of the samples (over 50%) was 

found to be small Gram positive, oxidase-negative, indole negative, and catalase positive, 

motile rods. The organism also showed β-haemolysison on blood agar plate which are 

features of Listeria monocytogenes. In all the 60 samples collected and investigated, 32 were 

positive and 28 samples were negative. The overall prevalence was 53.3(%). In the results, 

the markets that had the highest rate of contamination were Lafia and Nyanya, with 8 out of 

12 samples (66.7%) being positive for Listeria. This was followed by Keffi andMararaba 

markets where 6 out of 12 samples (50%) were positive for Listeria.Masaka market had the 

lowest rate of contamination having 4 out of 12 samples (33.3%) being positive for Listeria 

(Table 1).  

 

Table 1: source distribution of samples from 5 different markets 

Source of sample No of +ve No of –ve Total 

Lafia 8 (66.7%) 4 (33.3%) 12 

Keffi 6 (50.0%) 6 (50.0%) 12 



 

 

Masaka 4 (33.3%) 8 (66.7%) 12 

Mararaba 6 (50.0%) 6 (50.0%) 12 

Nyanya 8 (66.7%) 4 (33.3%) 12 

Total  32 28 60 

X
2
=3.8039, CL=0.95, df=4 (P>0.05) 

Table 2 shows the prevalence of Listeria monocytogenes in the five market locations in 

Nasarawa State. 

Table 2: Overall General Prevalence of L. monocytogenes in the 5 locations. 

Sample site No positive No negative Prevalence(%) 

Lafia 8 4 13.3 

Keffi 6 6 10.0 

Masaka 4 8 6.7 

Mararaba 6 6 10.0 

Nyanya 8 4 13.3 

Total  32 28 53.3 

 

The above Table 2 shows the general prevalence for each market site studied. In Lafia market 

8 out of 12 samples were positive, giving a general prevalence of 13.3%. In Keffi 6 out of 12 

samples were positive, giving a general prevalence of 10.0%. In Masaka market 4 out of 12 

samples were positive, giving a general prevalence of 6.7%. In Mararaba market 6 out of 12 

samples were positive, giving a general prevalence of 10.0%. In Nyanya market 8 out of 12 

samples were positive, also giving a general prevalence of 13.3%. The overall general 

prevalence was 53.3%.  



 

 

Among the meat types, cow meat had the highest rate of contamination with 16 out of 20 

samples (80%) being positive for Listeria monocytogenes. This was followed by goat meat, 

which had 10 out of 20 samples (50%) being positive for Listeria monocytogenes. Chicken 

meat had the least rate of contamination with 6 out of 20 samples (30%) being positive for 

Listeria monocytogenes.  

The general prevalences for the meat types were 26.7% for cow meat, 16.7% for goat meat, 

and 10.0 for chicken meat, giving an  average general prevalence of 53.33% (Tables 3 and 4). 

Table 3: Distribution of L.monocytogenes infection among different meat types 

Meat type  No. of +ve No. of –ve Total  

Cow meat 16 (80%) 4 (20%) 20 

Goat meat 10 (50%) 10 (50%) 20 

Chicken  6 (30%) 14 (70%) 20 

Total  32 28 60 

X
2
=10.1192, CL=0.95, df=2 (P>0.05) 

Table 4:Overall General Prevalence of L. monocytogenes according to meat type 

Meat type No. of +ve No. of –ve Prevalence (%) 

Cow meat 16 4 26.7 

Goat meat 10 10 16.7 

Chicken 6 14 10.0 

Total 32 28 53.3 
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Table 5 shows the sensitivity analysis for all of the samples from the five market location in 

Nasarawa State. 

 

TABLE 5: SENSITIVITY TEST 

S/N SAMPLE PEF SXT S CPX APX E CN R Z AM 

1 COW R R R S R R R R R R 

 

2 COW R R S R R R R R R R 

3 COW R R R R R R S R R R 

4 COW R R R S R R R R R R 

5 COW R R R R R R S R R R 

6 COW R R R R R R R S R R 

7 COW R R R S R R R R R R 

8 COW - - - - - - - - - - 

9 COW - - - - - - - - - - 

10 COW R R R R R R S R R R 

11 COW R R R S R R R R R R 

12 COW R R R S R R R R R R 

13 COW R R R R R R R S R R 

14 COW R R S R R R R R R R 

15 COW R R S R R R R R R R 

16 COW - - - - - - - - - - 

17 COW - - - - - - - - - - 



 

 

18 COW R R R R R R S R R R 

19 COW R R R S R R R R R R 

20 COW R R R S R R R R R R 

21 GOAT R R S R R R R S R R 

22 GOAT R R R S R R R R R R 

23 GOAT S R R R R R R R R R 

24 GOAT - - - - - - - - - - 

25 GOAT - - - - - - - - - - 

26 GOAT - - - - - - - - - - 

27 GOAT R R R S R R R R R R 

28 GOAT R R R S R R R R R R 

29 GOAT - - - - - - - - - - 

30 GOAT - - - - - - - - - - 

31 GOAT R R R S R R R R R R 

32 GOAT R R S R R R R S R R 

33 GOAT - - - - - - - - - - 

34 GOAT - - - - - - - - - - 

35 GOAT R R R S R R R R R R 

36 GOAT S R R R R R R R R R 

37 GOAT - - - - - - - - - - 

38 GOAT R R R R R R R R R R 



 

 

39 GOAT - - - - - - - - - - 

40 GOAT - - - - - - - - - - 

41 CHICKEN - - - - - - - - - - 

42 CHICKEN - - - - - - - - - - 

43 CHICKEN R R R S R R R R R R 

44 CHICKEN R R R S R R R R R R 

45 CHICKEN - - - - - - - - - - 

46 CHICKEN - - - - - - - - - - 

47 CHICKEN - - - - - - - - - - 

48 CHICKEN - - - - - - - - - - 

49 CHICKEN R R S R R R R R R R 

50 CHICKEN - - - - - - - - - - 

51 CHICKEN - - - - - - - - - - 

52 CHICKEN R R R S R R R R R R 

53 CHICKEN - - - - - - - - - - 

54 CHICKEN - - - - - - - - - - 

55 CHICKEN R R R S R R R R R R 

56 CHICKEN - - - - - - - - - - 

57 CHICKEN - - - - - - - - - - 

58 CHICKEN R R S R R R R R R R 

59 CHICKEN - - - - - - - - - - 



 

 

60 CHICKEN - - - - - - - - - - 

Total no 

of isolate 

Sensitive 

 2 0 6 16 0 0 4 4 0 0 

Key: 

S = Sensitive          PEF-Pefloxacin, SXT-Septrin, S-Streptomycin, CPX-Ciprofloxacin,  

R = Resistant          APX-Ampiclox, E-Erythromycin, CN-Gentimycin, R-Rifampicin, 

 -  = No growth       Z-Zithromycin, AM-Amoxillin. 

 

 

4.0 DISCUSSION, CONCLUSION AND RECOMMENDATION 

4.1 DISCUSION  

The results of this work indicated a high prevalence of Listeria monocytogenes in raw meats 

processed and sold in Nasarawa State markets. The overall prevalence of Listeria 

monocytogenes obtained in this work was 53.3%. This prevalence in meat is considered quite 

high in view of the devastating consequences of the infection, coupled with its multiple 

modes of transmission. However, the prevalence compares favourably with the 43.5% 

calculated mean average prevalence reported by Dufailu et al., (2021). The prevalence here is 

higher than 7% reported in raw meat in Rivers State, Nigeria by Odu and Okonko (2017), and 

4% prevalence reported in Zaria by Ndahi et al., (2014). The prevalence is still higher than 

the overall calculated average of 22.2% reported from different parts of Africa by Dufailu et 

al., (2021). 

Considering the source distribution of samples, Lafia and Nyanya samples had the highest 

level of contamination with Listeria monocytogenes, the two sources having 8 out of 12 

(66.7%) samples contaminated with Listeria monocytogenes, followed by Keffi and Maraba 

markets with 6 out of 12 (50%) meat samples each being contaminated, and lastly with 

Masaka market having 4 out of 12 (33.3%) meat samples being contaminated. Although our 



 

 

results were not statistically significant (P>0.05), the distribution of the infection could be 

attributed to market size. Lafia is the state capital town with a large market. Nyanya is a 

densely populated town with a large market too. Keffi and Maraba are not as large in size as 

Lafia and Nyanya, hence they have medium size markets. Masaka is a small satellite 

settlement with a small market. The volumes of meats entering these markets could, 

therefore, determine the level of meat contamination. 

Considering the meat types, cow (beef) meat was most contaminated with 80% of the 

samples being contaminated with Listeria monocytogenes, giving 26.7% overall prevalence. 

This is similar to the finding reported from Taiwan by Wong, (1990) with the prevalence of 

24%, and 27.5% prevalence reported from Bulgaria by Zhang et al., (2007). Goat meat was 

the next contaminated meat type with 50% of the goat meat samples being contaminated with 

Listeria monocytogenes and giving 16.7% overall prevalence. The prevalence is similar to the 

14% prevalence reported from Cenral India by Vaidya et al., (2018), but higher than the 4-

8% prevalence reported from Egypt by Baher et al., (2021). The 16.7% prevalence is, 

however, lower than the 29.9% reported from China by Chen et al., (2019). Chicken meat 

was the least contaminated meat type, with only 30% of the chicken meat being 

contaminated, giving an overall prevalence of 10%. This prevalence rate is however lower 

than the 35% prevalence reported for chicken meat in Greece by Zhang et al., (2007). The 

prevalence is also less when compared to the 95.8% reported from Oyo State, Nigeria by 

Ishola et al., (2016). 

Though our results concerning meat types were not statistically significant (P>0.05) lhe level 

of contamination in the meat types could be attributable to animal size and amount of 

processing involved in the meat types. Cow meat presents a large surface area for 

contamination since Listeria monocytogenes is present in every environment. Goat meat 



 

 

presents lesser surface area for contamination, while chicken meat presents the least surface 

area for contamination. Handling and processing are minimal with chicken meat compared to 

goat and cow meats. 

Considering the antibiogram profile in this work, most of the Listeria monocytogenesisolates 

were resistant to most of the antibiotics used. Only Ciprofloxacin was effective on 16 of the 

60 isolates. This general resistance of Listeria monocytogenes to commonly used antibiotics 

was also reported in the work of Ishola et al., (2016). This scenario is considered a 

chemotherapeutic challenge in case of any outbreak of the infection and should be viewed 

very significant in public health. 

4.2 CONCLUSION 

The present study demonstrates that raw meats sold in Nasarawa State markets are generally 

contaminated with Listeria monocytogenes, with averagely more than 50% of the meats sold 

in the state yielding the pathogen. The general overall prevalence of 53.33% infection is quite 

alarming. Likewise the general resistance of Listeria monocytogenes isolates to the common 

antibiotics in use is equally worrisome and of great public health concern. Therefore adoption 

of strict hygienic practice is recommended in the handling, processing and marketing of meat 

and meat products. Strict control of antibiotic use in human listeriosis treatment and livestock 

management is highly recommended. 

 

4.3 RECOMMENDATIONS 

 It is important to limit the presence of this organism in raw meat by taking all the 

necessary preventive measures such as good hygiene practice in the production, 

processing, distribution and marketing of meat and meat products. 

 Public sensitization about the disease listeriosis, which is lacking in the state studied, 

and precautory measures to be taken is highly recommended. 
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 Better diagnostic methodsthat will demonstrate the organism down to the specie level, 

such as polymerase chain reaction (PCR), nucleic acid amplication, virulence 

determination,could be employed in order to enhance quicker and accurate diagnosis 

and effective treatment.  

 In view of the high level of contamination by this notorious pathogen, it is 

recommended that raw meats be properly and sufficiently cooked before 

consumption. 

 Furthermore, prompt and effective treatment of the infected patients is highly 

recommended upon laboratory diagnosis. 

 Specific health advice should be given to the vulnerable group e.g. pregnant woman, 

old age, and HIV/AIDS patient to prevent themselves from getting infected with 

Listeria monocytogenes. 

REFERENCES 

Todar , K. (2009). “Listeria monocytogenes”. Todar/s Online Textbook of 

Bateriology., htt:// textbook of bacteriology.net/listeria.html. Pg 44-53. 

Marriot N. G and Gravani R. B. (2006): Principles of Food sanitation, Springer, 

USA. 

Bayoub, K; T. Baibai; D. Mountassive; A. Retman; and A. Soukri (2010) 

Antimicrobial activities of the crude methanol extracts of medicinal plants against 

Listeria monocytogenesand some other pathogenic strains. Afr. J. Biotech. 9: 4251-

4258. 

 

Ikeh, M.A.C., Obi, S.K.C, Ezeasor, D.N., Ezeonu, I.M. and Moneke, A,N (2010). 

Incidence and Pathogenicty profile of Listeria specie isolated from food and 

environmental samples in Nsukka, Nigeria. African journal of Biotechnology 9:4776-

4782. 

Adetunji VO, and Ishola TO (2011) Antibiotic resistance of Escherichia coli, Listeria and 

Salmonella isolates from retail meat tables in Ibadan municipal abattoir, Nigeria. Afr J 

Biotechnol., 10: 5795-5799. 

Comment [17]: Authors should consider that: 
The following entries appeared in the textbut are 
absent in reference list: 
CDC (2007) 
Goh et al., (2012) 
Zhang et al., (2007) 
 
Also, the following entries found in reference list are 
absent in the text: 
Clinical and Laboratory Standards Institute (2009) 
Schilinger et al., (2001) 



 

 

Anon. Join FAO/WHO Activities on risk assessment of microbiological hazards in foods. 

Risk assessment: Listeria monocytogenes in ready to eat foods, FAO Headquarters, 

Rome, July 2000, 17-21 

Aouaj Y; Spanjaar L; Van Leeuwen N and Dankert J (2002) L. monocytogenes meningitis: 

serotype distribution and patient characteristic in the Netherlands 1976-95 epidemiol 

infect. 128: 405-409. 

BaherWeam; ShalabyMarwa; and AbdelghfarSalwa (2021) Prevalence of multidrug-resistant 

Listeria monocytogenesin retailed goat meat and offal.Damanhour Journal of 

Veterinary Sciences 7 (1): 19-22. 

Barbatho, T. C. F. P. F. Almeida. E, Hofer (2005). Prevalence of listeria spp, at poultry 

processing plant in Brazil and a phage test for rapid confirmation of suspect colonies. 

Food control. 16:211-216.  

Black Jacquelyn G. (1999) Microbiology: Principle and exploration Marymount University 

pg 95-97 

CDC (center for disease control and prevention)(2011) Estimates of foodborne illness in the 

United States.Available at http:/www.cdc/gov/foodborneburden/2011-foodbn 

estimates.html. (accessed 29 Dec. 2013). 

CDC (center for disease control and prevention). 2011. Multistatic outbreak of listeriosis 

linked to whole cantaloupes from Jensen farms. Colorado.AccessedFed.2012. 

Chen Moutong; Cheng Jianheng; Zhang Jumel; et al., (2019) Isolation, Potential virulence 

and population diversity of Listeria monocytogenes from meat and meat products in 

China.Frontiers in Microbiology, 10 (949): 1-10. 

Clinical and Laboratory Standards Institute.Blood gas and pH analysis and related 

measurements; Approved Guideline – Second Edition. CLSI document C46-A2. 

Clinical and Laboratory Standards Institute Wayne, Pennysylvania, USA, 2009. 

Dufailu Osman Adamu, YaqubMuneerOladipupo, Owusu-Kwarteng James, and Addy 

Francis (2021) Prevalence and characteristics of Listeria species from selected 

African countries. Tropical diseases, Travel Medicine and Vaccines, 7, (1): 1-9. 

Ishola OO, Mosugu JI, and Adesokan HK (2016) Prevalence and antibiotic susceptibility 

prfiles of Listeria monocytogenes contamination of chicken flocks and meat in Oyo 

State, south-western Nigeria: Public health implications. Journal of Preventive 

Medicine and Hygiene, 57 (3):E157-E163.- 

Lawrie, R.A., Ledward, D.A.  (2006). Lawrie’s meat science (7
th

ed.). Cambridge: Woodhead 

publishing Limited. ISBN 978-1-84569-159-2. 

Leboffe M., and Pierce, B., (2002). Microbiology Laboratory Theory and 

Application.Englewood Colarado;Mortion Publishing Company. 



 

 

National Committee for Clinical Laboratory Standards (NCCLS) (2003) National Committee 

for Clinical Standards methods for dilution antimicrobial susceptibility tests for 

bacteria that grow aerobically, 6
th

 ed., Vol. M100:A6. 

Ndahi MD, Kwaga JKP, Bello M, Kabir J, Umoh VJ, Yakubu SE, andNok AJ (2013) 

Prevalence and antimicrobial susceptibility of Listeria monocytogenes and 

methicillin-resistant Staphylococcus aureus strains from raw meat and meat products 

in Zaria, Nigeria.Letters in Applied Microbiology, 58 (3): 262-269.  

OduNma and Okonko IO (2017) Prevalence and antibiotic susceptibility of Listeria 
monocytogenes in retailed meats in Port Harcourt metropolis, Nigeria.Public Health 

Research, 7 (4):91-99. 

Perihar, V.S; G. Lopez-Valladares; M.L. Dannielsson-Tham; I. Peiris; S. Helmersson; M. 

Unemo; et al., (2008) Characterization of human invasive isolates of Listeria 

monocytogenesin Sweden 1986-2007. Foodborne pathog. Dis. 5: 755-761. 

Schilinger, U., Becker, B., Vignolo, G., and Holzapfel, W.H. (2001).Efficacy of nisin in 

combination with protective cultures against listeria monocytogenes Scott A in 

tofu.International Journal of Food Microbiology, 85, 657-663. 

Swaminathan B. and Gerner-Smidth, P. (2007) The epidemiology of human listeriosis. 

Microbes infect. 9:1236-1243. 

Todar , K. 2009. “Listeria monocytogenes”.Todar/s Online Textbook of Bateriology., htt:// 

textbook of bacteriology.net/listeria.html. Pg 44-53. 

Vaidya GR; Chaudhary SP; Zade NN; Khan WA; Shinde SV; Patil A; and Kalambhe DG 

(2018) Prevalence, Virulence and antibiotic susceptibility of Listeria 

monocytogenesRecuprated from slaughtered goats and pigs of Nagpur, Central 

India.International Journal of Current Microbiology and Applied Sciences, 7 

(4):1566-1578. 

Voetsch AC, Angulo FJ, and Jones TF (2007) Reduction in the incidence of invasive 

listeriosis in foodborne disease active surveillance network sites, 1996-2003. Clin 

infect Dis 44:513-520. 

Wong H, Chao W, Lee S, (1990). Inc incidence and characterization of Listeria 

monocytogenes in foods available in Taiwan.Applied  and Environmental 

Microbiology, 56: 3101-3104. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 


