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Introduction
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Listeria is the causative agent for “Listeriosis” an infectious disease of 
public health significance. 

• Vulnerable groups as immunocompromised individuals (e.g. HIV/AIDS, patients on 
chemotherapy), pregnant women, new-born and the elderly (Farber, 1991).

Studies on food pathogens transmitted via fresh vegetables have 
reported the involvement of Gram-negative bacterial pathogens such 
as Escherichia coli and Salmonella. Food contamination with 
antimicrobial resistant bacteria can be a major threat to public health.

• Consequently, there are scarce findings exploring the involvement of drug resistant 
Listeria in contaminating fresh vegetables such as lettuce in Benin City, Nigeria. 



Objectives
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Microbial contaminants 
of Listeria species
isolated from lettuce in 
vegetable markets 

Resistance genes in 
Benin City, Nigeria 

using standard 
techniques.



Methodology
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Sampling sites with 
collection

Identification and Serotyping 
of Listeria species: 

Serotyping was done using 
commercially prepared 

Listeria antiseria with Oxoid
Listeria Test Kit

Enumeration of Listeria 
species: Ten-fold serial 

dilution of each 
homogenized lettuce 

samples were made using 
1% of sterile peptone water

Antibiotics susceptibility 
tests: Antibiotics 

susceptibility tests were 
performed for Listerial

colonies by using the disc 
diffusion method

Extraction of DNA and 
detection of resistant genes: 

Genomic DNA of Listeria 
isolates were extracted and 
PCR amplification was used 
for resistant genes detection



Results and 
Discussion
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Oba market had the highest microbial contaminated lettuce of 
Listeria species (224.00 X 102 cfu/g) followed by Airport road 
market (86.66 X 102 cfu/g) and Forestry market (83.00 X 102 cfu/g)

The standard limit of Listeria count for vegetables provided by the 
European Food Safety Authority has been reported as <100cfu/g
colony forming unit per gram (EFSA, 2014). 

Ajayeoba et al. (2016) with reported Listeria species count below 
the standard limit which were isolated from lettuce sold in 
traditional markets in South-western Nigeria.



Results and 
Discussion
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Listeria species isolated in this study include: Listeria monocytogenes (90%) and 
Listeria gravi (10%). The high prevalence of L.monocytogenes reported in this 
study correlates with other studies done within and outside Nigeria on ready-to-
eat vegetables (Little et al., 2007; Rapeanu et al., 2008; Ajayeoba et al., 2016). 

The urban location of the markets could be a contributing factor as consistent with 
study by Sauders et al. (2012) in New York which established an association 
between L.monocytogenes and urban environments. 

The unique feature of an urban city market is overcrowding which could justify the 
high distribution of L.monocytogenes in Oba market which attracts a large traffic 
of buyers being one of the oldest market in the city as compared to other markets 
sampled.
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Discussion
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This justifies study by Baiyewu et al. (2007) with reported 
association of overcrowding and significantly high 
occurrence of L.monocytogenes in urban markets resulting 
from poor market practices such as unhygienic handling of 
vegetables. 

Finally, the cosmopolitan nature of the organism which 
serves as a contributing factor to its colonization of leaves 
and vegetables could result when they are not properly 
washed or cooked.
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Majority of the isolates were resistant to Amoxycillin, Chloramphenicol, 
Ceftriaxone, Erythromycin and Tetracycline but were sensitive to Ofloxacin  
(12mm-20mm) and Ciprofloxacin (13mm-25mm), Streptomycin (7mm-13mm), 
Gentamycin (8mm-15mm), Perfloxacin (12mm-20mm).

Out of 20 Listeria species, 13 species representing 65%, were positive for 
Tetracycline genes: TetA and TetM respectively while 12 species representing 
60% were positive for Erythromycin resistant gene (ErmB).

The high amoxicillin resistance rate (100%) observed in this study is 
comparable to that of other workers such as the resistance rate of 92.2% and 
70% reported by Akortha and Egbule, (2008) and Diano and Akano (2009) 
respectively.



Conclusions & 
Recommendations
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