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Determining the level of floatation pollution of selected

vegetables and fruits in some markets in the city of Aden
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Summary:

Executive summary

A doctoral study conducted at the University of Aden revealed the presence of serious
parasitic contamination in vegetables and fruits traded in the city’s markets. Researcher
Adila Muhammad Qaid Mugbel analyzed samples of vegetables and fruits and came to
worrying results about the spread of harmful parasites. The study recommended the
need to take urgent measures to ensure food safety and protect citizens’ health.

The discussion was supervised by a scientific committee headed by Dr. Jamaan Awad
bin Muhammad, and the membership of Dr. Aida Ali Awad bin Hamid and Dr. Nazih
Muhammad Al-Abd Ali. They discussed the details of the study and its importance in
uncovering this serious health problem.”

Fresh vegetables and fruits are an important source of providing the human body with
various basic and necessary substances such as vitamins and minerals. Eating vegetables
and fruits is common in many countries of the world, including Yemen, and eating raw
and unwashed vegetables and fruits can be contaminated with many intestinal parasites.

This study aimed to determine the level of parasitic contamination of vegetables and
fruits sold in six local markets in Aden Governorate, Yemen, which were selected ran-
domly. A cross-sectional, descriptive and analytical study was conducted to determine
the level of parasitic contamination during the time period from July to December 2022
AD.

432 samples of 250 grams were collected from each sample, consisting of twelve dif-
ferent types of vegetables and fruits (36 samples of each type). Six types of vegetables:
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parsley (Petroselinum sativum), watercress (Nasturtium officinale), lettuce (Lactuca sa-
tiva), leeks (Allium porrum), green onions (Allium cepa), and tomatoes (Lycopersicon

ecoulentum). And six types of fruits: aat (Annona muricata L.), grapes (Vitis vinifera),
dates (Phoenix dactylifera L.), mangoes (Mangifera indica, guava (Psidium guajava L.),
and apples (Malus domestica). The samples were placed separately in nylon bags and
transported to the Supreme Drug Authority laboratory. The samples were washed sepa-
rately in 1000 ml of sodium chloride solution (0.9%) and left for 24 hours.

Then it was examined using the simple sedimentation method using a centrifuge,
the flotation method using zinc sulphate, and the examination was done using the wet
preparation method, iodine, and with the Neelsen-Ziehl stain using an optical micro-
scope. A pre-tested questionnaire was also used to collect data on risk factors that lead
to contamination of vegetables and fruits with intestinal parasites.

The results of the study showed that 271 samples (62.7%) were contaminated with
one or more parasites. Vegetables (79.6%) were more contaminated than fruits (48.6%).
Significant differences were found between the rates of parasitic contamination of veg-
etables and fruits. Parsley was the most contaminated (97.2%), followed by watercress
(94.4%), lettuce (88.9%), leeks (88.6%), then green onions (77.8%), and tomatoes were
the least contaminated (22.2%).

There were also significant differences between pollution rates between different types
of vegetables. As for fruits, atat was the most contaminated (83.3%), followed by grapes
(66.7%), dates (50.0%), mango (47.2%), then guava (25.0%), and apples were the most
contaminated. Least polluted (19.4%). There were also significant differences between
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the rates of contamination between different types of fruits (K < 0.05)... The percentage
of vegetables being contaminated with more than one parasite (53.6%) was more com-
mon compared to fruits (50.5%). In this study, fourteen (14) parasites were detected,
including 5 (35.7%) protozoa and 9 (64.3%) worms (helminths). Ascaris eggs were the
most common, 129 (29.9%), followed by Entamoeba histolytica and Centaria cysts, 110
(25.5%), Entamoeba coli 92 (21.3%), and Giardia intestinalis 40 (9.3%).

It was found that there were significant differences between the prevalence rates of
different types of parasites between vegetables and fruits. The study also showed that
vegetables and fruits purchased from Dar Saad market were the most polluted (87.5%),
and Mansoura market was the least polluted (41.7%). Significant differences were found
between pollution rates between markets (X < 0.05).

The study also showed that vegetables and fruits purchased in the summer were the
most contaminated (82.9%), while they were the least contaminated (42.6%) in the win-
ter. There were significant differences between the contamination rates of vegetables and
fruits purchased in different seasons (X < 0.05).

The results of the study also showed a significant relationship between risk factors
such as the educational level of the sellers, washing hands, wearing gloves, washing veg-
etables before offering them for sale, the source of water used in washing vegetables, the
means of displaying vegetables and fruits, and contamination of vegetables and fruits
with intestinal parasites (P < 0.05).

The study showed the importance of vegetables and fruits as a potential source of
transmission of intestinal parasites to humans. Therefore, consumers must be informed
of the necessity of washing vegetables and fruits before eating them, in addition to the
necessity of health education and dissemination of health practices among sellers and
consumers.
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