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Abstract

Fruits are important sources of vitamins and minerals that support good health, but they can also pose
a risk to human health if improperly consumed. This study presents the findings of a parasitological
assessment of specific edible fruits and vegetables sold at Malete Market in Kwara State, Nigeria. A
total of 10 fresh fruit samples, including mango, watermelon, orange, pineapple, apple, dates, banana,
tangerine, tomato, and avocado, were collected from different sellers at Malete Market. Parasitological
examination involved the use of the centrifugal sedimentation technique to remove parasitic ova, cysts,
and larvae from the fruit samples and the cysts and ova of parasites were identified using a light
microscope with a drop of Lugol's iodine, and the findings were compared with known features
according to color atlases. The results revealed the presence of 4 cysts belonging to Iodamoeba bustchlii,
Entamoeba histolytica, and Blastocystis hoominis in watermelon, apple, tangerine, and orange,
respectively. Additionally, a larva of the parasite Ascaris lumbricoides was detected in mango.
Furthermore, three yeast cells were observed in pineapple, tomato, avocado, and banana. The results
underscore the importance of ensuring food safety and hygiene in local markets to prevent the
transmission of parasitic infections to consumers. This study contributes to the existing body of
knowledge on parasitological assessments of fruits, emphasizing the need for continued research and
interventions to ensure the safety and quality of fruits available to consumers in local markets
supporting SDGs related to health (SDG 3), responsible consumption (SDG 12), and environmental
sustainability (SDG 15).

Keywords: Parasitological assessment, Edible fruits, Market, Centrifugal sedimentation technique,
Foodborne parasites.

INTRODUCTION

The importance of incorporating fresh fruits into a balanced diet and promoting overall health
cannot be overstated, as they have been shown to support cardiovascular function by
improving vascular health and lowering blood pressure, an especially vital benefit amid the
growing prevalence of hypertension (Li ef al., 2025). Additionally, fruits are rich sources of
essential vitamins, minerals, antioxidants, and dietary fibers, constituting a vital aspect of a
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nutritious lifestyle (Bekele et al., 2020; Li et al., 2020; Oladosu et al., 2023). However, concerns
persist regarding the safety of these fruits, as they harbor a wide range of parasites and
bacteria and can serve as potential carriers of parasites, thereby posing substantial health risks
to consumers (Bekele et al., 2020; Oladosu et al., 2023). Parasitic contamination in fruits poses
a multifaceted threat to public health. These contaminants, encompassing ova, cysts, and
larvae, can lead to a spectrum of gastrointestinal infections upon ingestion, resulting in
diseases ranging from mild discomfort to severe illness (Bekele et al., 2020). Such infections,
often caused by parasites like Entamoeba histolytica, Blastocystis hominis, and helminths such as
Ascaris lumbricoides, underscore the urgent need for comprehensive assessments of fruit safety,
particularly in local markets where hygiene standards may vary; additionally, the detection
of organisms like lodamoeba butschlii, though often considered non-pathogenic, serves as an
indicator of fecal contamination and may point to the presence of more harmful pathogens
(Salehi et al., 2021; Santos et al., 2023). Therefore, assessing the parasitological status of
commonly consumed fruits is paramount in ensuring food safety and public health.

Furthermore, (Li et al, 2020) mentioned various human intestinal protozoan parasites,
including Cryptosporidium spp., Giardia duodenalis, and Entamoeba spp., in vegetables and
fruits, further underscoring the potential health risks associated with parasitic contamination
(Li et al., 2020). Similarly, (Bekele and Shumbej, 2019) reported the presence of medically
important parasites such as Entamoeba histolytica, Giardia intestinalis, and Ascaris lumbricoides
in fruits and vegetables, highlighting the widespread nature of parasitic contamination in
food products (Bekele and Shumbej, 2019). Furthermore, studies conducted in Ethiopia have
demonstrated the significant parasitic contamination of fruits and vegetables in local markets.
(Alemu et al., 2019) found high levels of contamination with parasites such as Entamoeba
histolytica, Giardia lamblia, and Cryptosporidium species in vegetables, emphasizing the need for
interventions to reduce contamination and educate vendors and the community about food
safety (Alemu et al., 2019). Additionally, research by (Alemu et al., 2020) identified factors such
as untrimmed fingernails and improper display and handling of fruits and vegetables as
significantly associated with parasitic contamination, highlighting the importance of proper
hygiene and handling practices in local markets (Alemu et al., 2020).

The public health implications of parasitic contamination in fruits and vegetables remain a
growing concern in many regions, including Nigeria. As stated above, numerous studies have
highlighted the significant role that fresh produce plays in the transmission of medically
important parasites, reinforcing the urgent need for routine public health education and the
enforcement of hygienic practices to curb the spread of foodborne infections (Ajitha et al., 2020;
Shonibare et al., 2022). Determining the prevalence and types of parasites present in fruits sold
at market such as Malete is essential for developing targeted intervention strategies. Such
insights enable the implementation of strict quality control measures and underscore the
importance of maintaining hygiene, sanitation, and proper handling across the fruit supply
chain (Shonibare et al., 2022). As a major local hub for the sale of fresh produce, Malete Market
serves the dietary needs of the surrounding population. However, inadequate hygiene and
poor handling practices during fruit display and storage can facilitate contamination with
parasites and other pathogens, posing significant health risks to consumers.

In response to this need, the present study investigated ten frequently consumed fruits
obtained from Malete Market in Kwara State, Nigeria, to assess their parasitological
contamination. Using standardized methodologies and careful microscopic examination, the
study aimed to detect and quantify the presence of parasitic ova, cysts, larvae, and other
potential contaminants. The findings contribute to a clearer understanding of contamination
levels and highlight the pressing need for enhanced food safety practices in local markets.
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Although parasitic contamination of fruits has been widely documented across Nigeria and
sub-Saharan Africa, most existing studies have concentrated on urban centers, often
overlooking rural and peri-urban environments. Therefore, this research offers a novel
perspective by focusing on Malete market, an underserved area in public health surveillance,
thereby bridging a crucial gap in localized food safety data and promoting evidence-based
interventions for rural fruit markets.

METHODOLOGY

Study area

This study was conducted in Malete market, this place is situated in Moro, Kwara, Nigeria, its
geographical coordinates are 8° 42' 0" North, 4° 28' 0" East with a region front code of
Africa/Middle east, it is located at an elevation of 308 meters above sea level and its
population amounts to 108,792 (Wikipedia n.d). Its original name (with diacritics) is Malete,
and the city is occupied by different ethnicity, elites, and indigenous residents.

SAMPLE COLLECTION

A total of 10 samples of fruits, comprising fresh fruits which include: mango (Mangifera indica),
watermelon (Citrullus lanatus), orange (Citrus sinensis), pineapple (Ananas comosus), apple
(Malus domestica), dates (Phoenix dactylifera), banana (Musa acuminata), tangerine (Citrus
clementina), tomato (Solanum lycopersicum), and avocado (Persea americana), were collected
from different sellers at Malete market, Kwara State. All the samples were collected in a sterile
plastic bucket and transported to the Kwara State University Microbiology laboratory for
processing.

PARASITOLOGICAL EXAMINATION

In the laboratory, 10 g of each fruit type was weighed and washed in a sterile conical flask
containing normal saline solution for the removal of parasitic ova, cysts, and larvae using the
centrifugal sedimentation technique, a method described by (Gaspared and Schwartzboad,
2002). The protocol involved soaking the fruits in normal saline solution and agitating 5 times
within 30 minutes to dislodge eggs, larvae, and cysts from the fruits. The suspension was
strained through a clean, sterile sieve to remove larger particles. The filtrate was centrifuged
at 5,000 rpm for 5 minutes in a centrifuge, the supernatant was discarded into a disinfectant
jar, and the deposit fluid was examined carefully under a light microscope, and systematically
for ova, larvae, and cysts of parasites. To identify the cysts and ova of parasites, a cover slip
was placed face downwards on a slide and examined under 10X and 40X objectives of a light
microscope with a drop of Lugol's iodine. The ova, larvae, and cysts of parasites were
compared with and identified in line with known features according to color atlases (Awe et
al., 2015).

RESULTS AND DISCUSSION

This study classified the collected fruits into their respective taxonomic categories of kingdom,
order, family, genus, and species, as detailed in Table 1. The study revealed the presence of
parasitic cysts and larvae in five out of the ten samples (mango, watermelon, tangerine, apple,
and orange) as shown in Table 2. Specifically, cysts belonging to Iodamoeba bustchlii, Entamoeba
histolytica, and Blastocystis hominis were detected in watermelon, apple, tangerine, and orange,
respectively. Additionally, larva of Ascaris lumbricoides was found in mango. Furthermore,
yeast cells were observed in pineapple, tomato, avocado, and banana.
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Table 1: Samples observed with parasitic cysts and larva from Malete market.

Common name Cyst Larva Other
Mango ND Ascaris lumbricoides ND
Watermelon lodamoeba bustchlii ND ND
Orange Blastocystis hominis ND ND
Pineapple ND ND Yeast cell
Apple Entamoeba histolytica ND ND
Dates ND ND ND
Banana ND ND Fruit fibre
Tangerine Entamoeba histolytica ND ND
Tomato ND ND Yeast cell
Avocado ND ND Yeast cell

KEY: ND = NOT DISCOVERED

The occurrence of parasitic cysts and larvae in the examined fruit samples raises concerns
about the potential health risks related with consuming these fruits. Iodamoeba bustchlii,
Entamoeba histolytica, and Blastocystis hoominis are known to be associated with gastrointestinal
infections in humans (Saleh et al., 2019; Abozahra et al., 2020; Huerta et al., 2020; El-Askary et
al., 2021; Raafat et al., 2021; Al-Tamemy and Ahmed, 2022; Bajaj, 2022; Duarte et al., 2022; Sharif
et al., 2022). These parasites have been implicated in causing an array of gastrointestinal
symptoms, including diarrhea, abdominal pain, and vomiting, highlighting the potential
health hazards associated with their presence in fruits sold at the market. The finding of
Ascaris lumbricoides larvae in Mango is also imperative, as it is a common intestinal parasite in
humans (Nyambura and Gicheru, 2022). Its occurrence in the fruit suggests a possible
contamination with fecal matter during the handling or storage of the fruit. This highlights
the importance of proper hygiene and sanitation practices in the handling and selling of fruits
to prevent contamination with pathogenic organisms. The presence of yeast cells in Pineapple,
Tomato, Avocado, and Banana is also noteworthy. While yeast cells are not typically
pathogenic to humans, their presence may indicate improper handling or storage conditions,
which could lead to spoilage of the fruits. Moreover, the presence of yeast cells in several fruit
samples aligns with the findings of a study by (Stryinski et al., 2020), which discussed the
proteomic insights into foodborne parasites in Europe.

This study aligns with previous studies on parasitic contamination of fruits and vegetables in
various regions. Like the current study, previous research in Cameroon (Irma, 2023), South
West Region of Cameroon (Tangi, 2023), and Nigeria (Gboeloh and Sounyo, 2021; Hasssan et
al., 2022) has reported the presence of parasitic contamination in fruits sold at retail outlets
and markets. These studies emphasize the importance of monitoring and ensuring the safety
of fruits to prevent the transmission of parasitic infections to consumers. Furthermore, the
detection of parasitic contamination in fruits is consistent with the broader concern of oral
transmission of diseases, as highlighted in a systematic review on Chagas disease (Lopez-
Garcia, 2023). The review emphasizes the need for preventive measures to control and prevent
oral transmission of diseases, which is in line with the implications of the current study's
findings. These collective findings underscore the significance of addressing parasitic
contamination in fruits sold at markets and retail outlets. They highlight the necessity of
implementing measures to ensure the safety and hygiene of fruits to mitigate the potential
health risks associated with parasitic contamination. Additionally, these results contribute to
the growing body of evidence on the importance of monitoring and regulating the quality of
fruits to safeguard public health.
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CONCLUSION

This study on the parasitological assessment of fruits from the Malete Market in Kwara State,
Nigeria, contributes valuable insights into the parasitological safety of fresh fruits and
highlights the importance of proactive measures to mitigate the risks of foodborne parasitic
infections among consumers. It also contributes significantly to Sustainable Development
Goals (SDGs) related to health, responsible consumption, and environmental sustainability. It
highlights the importance of ensuring food safety, promoting good health practices,
responsible consumption, sustainable land use, innovation in the food industry, and
achieving zero hunger through safe and nutritious food consumption. The findings highlight
the necessity of strict hygiene measures, education on safe food handling, and regulatory
standards to safeguard consumer health and preserve the environment.
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