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ABSTRACT

Aim: The purpose of this research was to examine selected fruits sold within the state of Lagos and
to assess their level of contamination by parasites.

Methodology: It was carried out in Amuwo Odofin, Alimosho and Ojo Local Government Areas of
Lagos State between April 2021 and July 2021. A total of hundred fruits were randomly purchased
from three markets in the study areas. Samples collected included Apple (Malus domestica)(n =20),
Grapefruit (Citrus maxima)(n =20), Golden melon (Cucumis melo)(n =20), Mango (Mangifera
indica)(n =20), and Pear (Pyrus communis)(n =20). Laboratory analysis was done by using a light
microscope to examine sediments gotten from washing the fruits with saline solution. Chi- square
test of independence was also calculated to determine the relationship between the fruit type and
parasite occurrence.
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Results: Out of 100 samples collected, 74% were contaminated with 41% having a single
contamination while 33% had multiple contamination. The apple was the most contaminated fruit
with 85% of the fruit positive while golden melon was the least contaminated as only 60% of the fruit
were positive. The parasites identified were Ascaris lumbricoides (71%), Entamoeba histolytica

(18%), Enterobius vermicularis (10%),

Giardia lamblia (16%),

Hookworm species (44%),

Strongyloides stercoralis (4%), Taenia species(1%) Trichuris trichiuria (11%), and Toxoplasma
gondii (3%). A chi-square test of independence could not determine any significant relationship
between parasite occurrence and market as well as fruit type and parasite occurrence.

Conclusion: The percentage of contaminated fruits in this study is high and this is strong evidence
that fruit contributes to the spread of parasites within Lagos State. It is recommended that proper
sanitation and hygienic practices should be observed from the cultivation of the fruits on the farm till
they are put on display at the market. Fruits bought at markets should also be washed properly

before consumption.

Keywords: Lagos; parasite; tropical; fruit; food.
1. INTRODUCTION

Intestinal  protozoan parasites and Soll
transmitted helminth (STH) diseases have long
been a source of concern in the world's poorest
communities [1]. Climate, geography,
temperature, soil type, and rainfall, as well as
poor living and sanitation conditions, all have a
part in the spread of these parasites, which is
why they are so common in the tropics [2]. STH,
which is among the Neglected Tropical Diseases
(NTDs), is one of the most common infections
worldwide, with over a billion and a half people
infected, and as a result, a lot of attention has
been paid to them [3]. Nigerians, like those in
other tropical nations, have inadequate living
conditions and sanitation, which puts them at risk
of intestinal parasite diseases. Numerous
research conducted throughout the world has
revealed that foodstuffs eaten raw and uncooked
such as fruits and vegetables, "play an important
role in the transfer of these intestinal parasites to
humans" [4]. These foods are frequently
contaminated during cultivation, harvesting,
transportation, processing, or marketing, with the
soil, sewage, feces, and contaminated water
serving as the primary sources of contamination
[5]. Fruits are high in vitamins and minerals, and
when consumed, they provide numerous health
benefits to man [6]. Fruit intake has been
advocated as a result of this fact, as well as the
necessity for individuals to have a healthy and
balanced diet. While fruits are important as a
nutrient source, they can also serve as a
potential source of several soil-transmitted
helminths and intestinal protozoans when
contaminated [2]. There has been no published
data on the parasitological contamination of fruits

39

sold in this part of Lagos State that we are aware
of, hence the goal of this study was to identify the
common parasites present and analyze the total
contamination of chosen fruits sold in Lagos
State.

2. MATERIALS AND METHODS
2.1 Study Area

This study was carried out between April 2021
and July 2021 in three areas of Lagos State (Fig.
1). Lagos is a state in southwestern Nigeria and
it is the most populous state in the country. The
study areas were Festac which is under Amuwo-
Odofin Local Government Area, lyana-lba which
is under Ojo Local Government Area and lyana
school which is under Alimosho Local
Government Area and are situated at 6.2613° N,
3.1652° E; 6.2990° N, 3.1240° E; and 6.2757° N,
3.1210° E respectively.

2.2 Sample Collection

A total of hundred fresh fruit samples
were randomly collected from three markets in
the study areas. Samples collected included

Apple (Malus domestica)(n =20), Grapefruit
(Citrus maxima)(n =20), Golden melon
(Cucumis melo)(n =20), Mango (Mangifera

indica)(n =20), and Pear (Pyrus communis) (n
=20). Each sample was placed inside a
sterile zip-loc nylon bag to avoid contamination
and taken to the laboratory for parasitological

screening. Each bag was properly labeled
to show the sample type, date, and
location.
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Fig. 1. Map showing the location of Lagos State

2.3 Laboratory Investigation

All samples were washed with saline water inside
the zip-loc nylon to detach the parasitic stages
present in the fruit. The washing solution was
transferred immediately into a centrifuge tube
(15ml) and was allowed to settle for 24 hours for
sedimentation to take place. After sedimentation,
the washed solution inside the centrifuge tube
(15ml) was centrifuged at 3000 rpm for 5 minutes
for the concentration of parasitic stages [7]. The
solution was decanted carefully and a drop of
Lugol's lodine Solution was mixed with the
resulting sediment. Two drops from the mixed
sediment were placed on a clean, sterile, and
grease free slide and this was examined under
x40, x100 objective lens of a light microscope. A
chi-square test was used to determine the
association between the occurrence of parasites
in the fruit samples and the market they were
collected, and to determine the significance
between the parasite detected and the fruit type.
A P-value less than 0.05 was considered
significant.

3. RESULTS AND DISCUSSION

The 100 fruit samples collected were analysed at
Lagos State university Zoology laboratory for
parasitic contamination. Protozoans and soil
transmitted helminths were detected in
74.0%(74/100) of the samples, out of which 41%
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had single infection while 33% had multiple
infections (Table 1). Apple had the highest rate of
infection (85.0%) while the lowest rate of
infection was found in golden melon (60.0%)
(Table 1).

The parasites identified were  Ascaris
lumbricoides (71%), Entamoeba histolytica
(18%), Enterobius vermicularis (10%), Giardia
lamblia (16%), Hookworm species (44%),
Strongyloides stercoralis (4%), Taenia species
(1%) Trichuris trichiuria (11%), and Toxoplasma
gondii (3%) with A. lumbricoides having the
highest prevalence and Taenia spp having the
lowest prevalence (Table 2).

Parasites were identified in 82.5%, 70.0%, and
65.0% of the fruits obtained from Festac, lyana-
Iba, and lyana-School markets,
respectively(Table 3). In the samples collected at
Festac market, apple had the highest rate of
contamination (100%) and mango, pear, golden
melon had the least contamination rate (75%
each) (Table 3). In the samples collected at
lyana-lba market, apple and mango had the
highest number of parasites (87.5%) and golden
melon had the lowest number (50%). In the
samples collected at lyana-School market,
mango, pear and grapefruit had the highest rate
of contamination (75% each) while apple and
golden melon had the least contamination rate
(50% each) (Table 3).
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Table 1. The overall contamination rate of fruits collected

Samples Number of Number of Number of parasite species Over all %
collected samples positive One Two Three
examined samples
Apple 20 17 7(35%) 8(40%) 2(10%) 85%
Mango 20 16 11(55%)  4(20%) 1(5%) 80%
Pear 20 14 7(35%) 7(35%) 0(0%) 70%
Grape fruit 20 15 9(45%) 6(30%) 0(0%) 75%
Golden 20 12 7(35%) 4(20%) 1(5%) 60%
melon
Total 100 74 41(41%)  29(29%) 4(4%) 74%
Total % of multiple
contamination is 33%
Table 2. The occurrence of parasites in fruits collected

Parasites detected Frequency Frequency Frequency  Over all Over all

at Festac at lyana-iba at lyana- frequency %

market market school

market
Ascaris lumbricoides 35 27 9 71 71%
Hookworm species 16 20 8 44 44%
Entamoeba histolytica 6 9 3 18 18%
Giardia lamblia 7 8 1 16 16%
Trichuris trichiuria 10 - 1 11 11%
Strongyloides stercoralis 4 - - 4 4%
Toxoplasma gondii - 3 - 3 3%
Enterobius vermicularis 4 6 - 10 10%
Taenia spp 1 - - 1 1%
Table 3. Positivity of fruit samples collected at the markets
Fruits
Market Apple Mango Pear Grape Golden Total(%)
morn
Festac (n=40) 8 (100%) 6 (75%) 6 (75%) 7 (87.5%) 6 (75%) 33 (82.5%)
lyana-lba 7 (87.5%) 7 (87.5%) 5 (62.5%) 5 (62.5%) 4 (50%) 28 (70.0%)
(n=40)
lyana-School 2 (50%) 3(75%) 3 (75%) 3 (75%) 2 (50%) 13 (65.0%)
(n=20)
A chi-square test revealed no association of the environment and foodstuffs with parasites

between parasite occurrence and market at X2
(2, N = 100) = 2.677, (P =.26). There is also no
strong evidence to suggest association between
fruit type and parasite occurrence at X2(4,
N=100) = 3.846, (P = .42).

Fruit consumption contributes to the spread of
parasites to man even though they constitute an
essential part of our diet and serves as a rich
source of vitamins and minerals. This study was
conducted to shed more light on the role played
by fruits in the transmission of parasites in Lagos
State. According to [8], "the rate of contamination

41

can be linked with the frequency of animals
present in the area". Thus contamination in the
fruits examined could be due to some bad
practices in Nigeria like the use of fecal matter as
fertilizer, the use of untreated wastewater for
irrigation purposes, and the use of unclean water
by some vendors to wash the fruits before selling
[9]. It was observed that fruits collected from all
markets in the study areas were positive with
various protozoan cysts and helminth eggs.
Among the nine parasites identified in this study,
A. lumbricoides had the highest prevalence. This
is in line with previous research on fruit



contamination by A. lumbricoides in other States
of Nigeria [9-12]. This high prevalence of this
parasite in the tropics has been associated with
poor environmental sanitation and personal
hygiene [2]. The total parasitic contamination of
this study was 74% and it is in agreement with
[13] who had an overall contamination rate of
70% in a study conducted in Brazil. This result is
higher and contrary to the results of other studies
conducted in other States in Nigeria. The studies
of [9] conducted at Oyo State, [14] conducted at
Kaduna State, and [15] conducted at Federal
Capital  Territory, had an overall fruit
contamination rate of 48.48%, 35.27%, 42%
respectively. It is also higher than in studies
conducted in Ethiopia [16] and Poland [8] with an
overall fruit contamination rate of 42.6% and
26.9% respectively. The cause of the difference
in the overall contamination rate of this present
study and studies carried out by others may be a
result of the difference in geographical
location, type, and the number of samples
examined.

4. CONCLUSION

In conclusion, the percentage of contaminated
fruits in this study is high and this is strong
evidence that fruit assists in spreading these
parasites within Lagos State. It is recommended
that proper sanitation and hygienic practices
should be observed not only during the
cultivation of the fruits but during the process of
selling them. This is because some of the fruits
might have been contaminated during display at
the market. The government can help by making
policies to guide the production, storage,
transportation, and marketing of fruits within the
country. The general populace should also be
educated about the risk posed by eating
contaminated fruits and should ensure all fruits
are washed properly before consumption.
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