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Abstract: Total number of 150 samples comprising of raw-vegetables and raw-meats were obtained from three
different markets: Ose market, Ochanja market and Main-market all in Onitsha metropolis, Anambra State,
Nigeria. These samples were analyzed bacteriologically for Listeria monocytogenes using a selective and
differential  media  chromagar  Listeria. Out of the total number of 150  samples  studied,  result  shows  that
no Listeria   monocytogenes   was isolated.  Escherichia  coli  and  Staphylococcus   aureus   were  isolated.
The result obtained showed that out of 150 samples studied, 39 (26%) were E.coli while 16 (10%) were Staph.
aureus. The study shows that Listeria monocytogenes is a very rare cause of endemic illness in the
environment. E.coli and  Staph.  aureus  were  found  to be contaminating vegetables and meats which may
have been originated from the soil, water and most especially when food has been handled a great deal and is
then left at temperature above refrigeration which allows the bacteria to multiply and produce toxins. This can
be prevented by taking adequate measures in handling raw vegetables and meat to avoid any outbreak of
diseases caused  by  E.coli  and Staph. aureus as well as listeriosis cause by Listeria monocytogenes, since
raw-vegetables and meats are possible contaminants.
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INTRODUCTION Listeria includes six different species which includes

Listeriosis is a food borne-infectious disease caused innocua, Listeria welshimeri, listeria seegligeri and
by Listeria monocytogenes which can be gotten from listeria grayi. Both Listeria monocytogenes and Listeria
contaminated food. It is one of the most virulent food ivanovii are pathogenic in mice, but only Listeria
borne pathogens with 20-30 percent of clinical infections monocytogenes is consistently associated with human
resulting  in  death [1].  Listeria  monocytogenes  is a illness [3]. Listeriosis is a serious infection with high
gram-positive  bacterium,  in the division firmicutes, hospitalization rates for those who become ill. People at
named after Joseph lister.  It  is a non-spore forming, higher risk for severe cases include the elderly, the foetus
motile, facultatively anaerobic, rod shaped bacterium. It is of pregnant women-mode of transmission of Listeria from
also, a catalase-positive, oxidase negative and expressed mother to the foetus is either transplacental through the
a Beta hemolysin which causes destruction of the red maternal blood stream  or ascending from colonized
blood cells. The bacterium exhibits characteristics genital tract [4] and also immuno-compromised
tumbling  motility  when  viewed  with light microscopy, individuals. The manifestations of listeriosis include
but it is motile through flagella at 30°C [2]. The genus septicemia, meningitis [5], encephalitis [6], corneal ulcer

Listeria monocytogenes, Listeria ivanovii, Listeria
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[7], Pneumonia [8] and intrauterine or cervical infection in
pregnant women, which may result in spontaneous Sample Collection and Processing: 150 samples were
abortion. Influenza-like symptoms including persistent used for this analysis. The vegetables and meat were
fever usually precede the onset of the aforementioned purchased from three different markets: Ose, Ochanja and
disorders. Gastrointestinal symptoms were Main markets in Onitsha. The various samples were
epidemiologically associated with  the  use of antacids. grouped into bulb vegetable (Spring onion), fruit
The onset time to gastrointestinal symptoms  is  unknown vegetables (Okra, tomatoes, green pepper), green leafy
but probably exceeds 12 h. vegetables (Cabbage, lettuce, spinach, pumpkin leaf,

The infective  dose  of Listeria monocytogenes water leaf), pods vegetable (Green beans), root vegetable
varies with the strain and with the susceptible of the (carrot) and raw-meat  which includes goat and beef
victim. From cases contracted through raw or supposedly meats. These samples were analyzed between September
pasteurized milk, one may safely assume that in to October, 2010. The vegetables and meat were washed
susceptible persons, fewer than 1,000 total organisms may with sterile distilled water and ground with sterile pestle
cause disease. Listeria monocytogenes may invade the and mortar.
gastrointestinal epithelium,  once the bacterium enters the
host’s monocytes, macrophages or polymorphonuclear Laboratory Procedures
leukocytes, it becomes blood-borne (Septicemic) and can Cultural Techniques: The culture technique employs
grow. Its  presence intracellularly in  phagocytic  cells cold enrichment at 4°C and plating at high temperatures
also permits access to the brain and probably (37°C) to isolate Listeria monocytogenes from raw
transplacental migration to the foetus in pregnant women. vegetables and meats. The samples were inoculated into
The  pathogenesis of  Listeria  monocytogenes  centers peptone water which is an enrichment broth, incubated at
on its ability to survive and multiply in phagocytic host 37°C for 24h. A subculture was made from the peptone
cells. Listeria is found in the soil, animal  feaces,  surface, water into chromagar Listeria gelled media and further
river and canal water. It is commonly found in the incubated at 37°C for 24h. The ground vegetables and
environment, on our hands, often they live in the cold, meats were also inoculated into blood agar and incubated
moist environment found in the refrigerator. Listeria at 37°C for 24h in order to access other organisms present
monocytogenes has been associated with foods such as in vegetables and meats.
raw milk, cheese, ice cream, raw vegetables, raw and
smoked sausage, raw and cooked poultry, all types of raw Identification of Isolates: On chromagar Listeria, listeria
meats, raw and smoked fish [9]. monocytogenes colonies have a specific blue colour

Vegetables and meat forms a major part of diets for surrounded by a white opaque halo while colonies with
human and herbivorous animals. The presence of blue colour without a white opaque halo shows the
pathogenic  micro-organisms in these vegetables and presence of other organisms. Gram staining technique was
meat will definitely multiply without causing molting on carried out on all positive samples, negative straight rods
growing vegetables and fresh meat. This may cause post that were arranged in singles and some in pairs were
harvest spoilage to the vegetables and meat and observed. Also observed were gram positive cocci of
inadequately be harmful to humans. It is therefore uniform size arranged in clusters and some in pairs.
appropriate to detect such pathogenic micro-organisms
from the vegetables and meats to prevent food poisoning Biochemical Test: Catalase, coagulase, oxidase and
on consumption of meats and vegetables hence the aims indole tests were determined using the methods of [3] and
and objectives of this research were: [4] with little modification.

To determine the prevalence of Listeria RESULTS
monocytogenes in fresh vegetables and meats.
To observe other bacteria that frequently 150   samples   were   investigated,   out   of  which
contaminates food items under examination. 125  samples  were  raw vegetables-Bulb vegetables
To highlight the need for basic hygiene in sourcing (Onion spring), Green leafy vegetables (Cabbage, lettuce,
and processing regular good items. spinach, pumpkin leaf,  water  leaf), pods vegetables

MATERIAL AND METHODS
(Green  beans),  root  vegetables  (Carrot),  fruit  vegetable
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Table 1: Types of vegetables and meats with the numbers collected from each of the markets.

Types of raw-vegetable and meat Ose market Ochanja market Main market Sum total of each types of raw-vege-tables and meats.

1. Bulb vegetable (onion spring) 3 3 2 8

2. Green leafy vegetables
(cabbage, lettuce, spinach
Pumpkin leaf and waterLeaf) 18 16 14 48

3. Pods vegetable (Green beans) 6 4 3 13

4. Root vegetable (carrot) 8 7 5 20

5. Fruit vegetables (okra, tomatoes) 17 12 7 36

6. Goat meat, including
(intestine and liver) 5 3 2 10

7. Beef meat, including
(intestine and liver) 5 3 2 10

8. Snail 2 2 1 5

Total 64 50 36 150

Table 2: Distribution of isolates Listeria monocytogenes (L. monocytogenes), Escherichia coli (E. coli), Staphylococcus aureus (Staph. aureus) and the
percentage number of each type of raw-vegetables and meats.

Types of raw vegetables Total number of raw Percentage Percentage Total % of Total % Total % of 
and meats vegetables and meats of E. coli of Staph.aureus L. monocytogenes of E.coli Staph. aureus

1.Bulb vegetable
(onion spring) 8 35.5% 0.0% 0 (0.0%) 3 (2.0%) 0 (0.0%)

2.Green leafy vegetables 
(cabbage, lettuce, spinach
Pumpkin leaf and waterLeaf) 48 25.0% 12.5% 0 (0.0%) 12 (8.0%) 6 (4.0%)

3.Pods vegetable
 (Green beans) 13 7.6% 0.0% 0 (0.0%) 1 (0.7%) 0.0.0%

4.Root vegetable (carrot 20 20% 10% 0 (0.0%) 4 (2.7%) 2 (1.3%)

5.Fruit vegetables
(okra, tomatoes) 36 22.2% 8.3% 0 (0.0%) 8 (5.3%) 3 (2.0%)

6.Goat meat, including
(intestine and liver) 10 60% 30% 0 (0.0%) 6 (4.0%) 3 (2.0%)

7.Beef meat, including
(intestine and liver) 10 40% 20% 0 (0.0%) 4 (2.7%) 2 (1.3%)

8.Snail  5  20%  0.0%  0(0.0%)  1 (0.7%)  0(0.0%)

Total 150

(Okra,  tomatoes,   Green   pepper).   And   25  samples (Onion spring), E. coli (37.5%), Staph. aureus (0%). Green
were  raw  goat  meat  including  (Intestine,  liver),  beef leafy vegetables (Cabbage, carrot, spinach, lettuce,
meat  including  (Intestine,  liver)  and  snails.  These pumpkin leaf, water leaf), E. coli (25%), Staph. aureus
samples  were  freshly  purchased.  Table  1:  shows  the (12.5%). Pods vegetable (Green beans ), E.coli (7.8%),
types of vegetables and meats, different numbers Staph. aureus (0.%). Root vegetable (Carrot), E.coli
purchased   from   each    markets,    Ochanja,  Ose,   Main (20%), Staph. aureus (10%). Fruit vegetables (Okra,
market in Onitsha and the sum total of each type of tomatoes, green pepper), E. coli (22.2%), Staph. aureus
vegetables and meats. (8.3%). Goat meat (Intestine, liver ), E. coli (60%) Staph.

Table 2 shows the percentage results of the isolates. aureus (30%). Beef meat (Intestine, liver) E. coli (40%)
Out of the 150 samples studied, there were no isolates of Staph. aureus (20%). Snail, E.coli (20%), Staph. aureus
Listeria monocytogenes (0%). Total isolates of E.coli (0%). The result shows that pod vegetables had the
were 39(26%) and Staph. aureus 16 (10%). The different lowest percentage isolates of E. coli (7.6%), while bulb
types of vegetables and meats show the various vegetables, pods vegetables and snails recorded the
percentages of E. coli and Staph. aureus. Bulb vegetable lowest percentage isolate of Staph. aureus (0.0%).
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DISCUSSION 2. Aureli, P., 1998. Italy. presentation at the XIII

Vegetables and meat have nutritional value,
especially protein, vitamins and fats. They can be
possibly contaminated by Listeria monocytogenes [10].
Listeria monocytogenes, a rare and an uncommon cause
of illness are associated with food such as raw meat and
cooked poultry, raw vegetables, all types of raw-meat,
cheese, milk and smoked fish [11]. The result shows that
no Listeria monocytogenes were isolated from the raw
vegetables and meats. This agrees with the work by
Grundling et al. [12] who worked on the skin of
slaughtered beef cattle to isolate Listeria monocytogenes.
Listeria monocytogenes was isolated from the cattle skin.
However, no Listeria species and Listeria
monocytogenes were isolated from the intestinal content
or carcasses. And also with the work of Harvey [13] who
worked on different types of food-dairy products, raw
meat and meat products, fish and fish product and
vegetables in order to obtain information about the
occurrence of Listeria. Listeria species including Listeria
monocytogenes have been recorded from all the samples
studied, but Listeria monocytogenes was not recovered
in vegetables. In his study, smoked fish samples appeared
to be the most contamined with Listeria monocytogenes
(38%), followed by sausage (28%) and mozzarella (16%).
The results also show (26.1%) isolates of E. coli and
10.6% Staph. aureus, in all the vegetables and meats.
Invariably, all the 150 samples have growth but not all that
have Staph aureus growth. This shows that raw meats
and vegetables are contaminated with E. coli and Staph.
aureus. Inspite of the non-isolation, precaution should be
taken in consumption of vegetables and meat bearing in
mind food poisoning effect of the bacterium.

CONCLUSION

Inspite of the non-isolation of Listeria
monocytogenes from raw vegetables and meat in Onitsha,
this does not suggest the non-existence of the bacterium
in the environment, but the pathogen is not likely to
become a health hazard in Onitsha. Adequate measures
should be taken to improve the hygienic conditions of our
markets, abattoirs, slaughtering and butchering facilities,
our environments especially our homes.
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