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ABSTRACT
Background: Fresh vegetables play crucial roles in a healthy diet and are widely consumed for their nutritional and medicinal value. However, in recent years, there has been a rise in the number of reported cases of foodborne illnesses caused by intestinal parasites associated with consuming fresh vegetables. Farmers play an important role in the subsistence and economy of poor farmers as well as a food source for consumers throughout the developing world. However, Solanum aethiopicum is eaten raw and can be an important source of some food-borne illnesses if they are contaminated by parasites and other pathogenic microorganisms.
Aim: This study aimed to determine the prevalence of parasitic contamination of Solanum aethiopicum (African garden eggs) sold in Port Harcourt and assess the level of vendors' awareness of health risks and implications.
Methods: Garden egg samples were purchased from vendors in Mile 3, Mile 1, and Ozuoba Markets. Garden eggs were washed with normal saline, and the sediments were obtained for microscopic examination using Direct wet mount with normal saline and Lugol's iodine and modified Ziehl-Neelsen staining methods. Statistical analysis was performed using GraphPad Prism Software Version 9.0, San Diego, California, United States of America. 
Results: Results showed a 22% overall prevalence of parasitic contamination in the three selected markets, with a statistical significance of P < 0.05. Seventy-three (73%) parasitic contamination rate was detected from the examined Mile 3 market samples, which consisted of Balantidium coli (81.8%) and Taenia species (18.1%). No parasites were detected in the examined Mile 1 market samples (0%) and Ozuoba market samples (0%). 
Conclusion: It is concluded that the level of parasitic contamination found in this study warrants the need to identify the sources of contamination. 
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1. INTRODUCTION 
Fruits   and   vegetables   have   been implicated as  a  key  epidemiological  factor  in  the transmission  of  parasitic  food-borne  infections particularly    when    not    adequately    washed. Globally     various     occurrences     of protozoan   infections   in   humans   have   been attributed to   the   consumption   of   improperly washed fresh vegetables  and  fruits.  This is  also seen   prevalent   in   developing   countries. Vegetables and  fruits  contaminated  with  eggs and  cysts  of  parasites  via  handling,  processing, and transportation, serve as potential vessels for the transmission of diseases [32]. Fresh vegetables such as Solanum aethiopicum (African garden egg) are sold as one of the green fruits in Rivers State's popular Market. Some individuals consume for their nutritional and medicinal value. Vegetables such as African garden eggs (Solanum aethiopicum), nutritionally beneficial, may become vehicles of parasitic transmission if not properly handled. The crop is rich in macro and micronutrients compared with other vegetables and is suitable for ensuring food and nutritional security [1,2].  The pathogenic microorganisms which reside on the soil and in the intestinal tract of humans and animals are more likely to contaminate vegetables through faeces, sewage, untreated irrigation water or surface water. Contamination can also take place during handling of the product, processing and transportation [32]. African eggplant (Solanum aethiopicum) is a common vegetable eaten raw in both rural and urban communities of Africa [3]. It also possesses several medicinal properties and is currently employed in the treatment of high blood pressure, diabetes, cholera, uterine complaints, as well as skin infections in humans [4]. The crop is cultivated by traditional African eggplant (Solanum aethiopicum) is a common vegetable eaten raw in both rural and urban communities. The crop is rich in both macronutrients and micronutrients compared with other vegetables and is suitable for ensuring food and nutritional security [5]. It also possesses several medicinal properties and is currently employed in the treatment of high blood pressure, diabetes, cholera, uterine complaints, as well as skin infections in humans [7,8,9]. The crop is predominantly cultivated by traditional farmers and plays an important role in the subsistence and economy of poor farmers, as well as a source of food for consumers throughout the developing world. However, Solanum aethiopicum is eaten raw and can be an important source of some food-borne illness if they are contaminated by parasites and other pathogenic microorganisms, which presents the need for this study.
 Farmers play an important role in the subsistence and economy of poor farmers as well as a food source for consumers throughout the developing world. However, Solanum aethiopicum is eaten raw and can be an important source of some food-borne illnesses if they are contaminated by parasites and other pathogenic microorganisms.
Protozoa such as Giardia lamblia, Entamoeba histolytica, Cryptosporidium spp., and helminths including Ascaris lumbricoides and Trichuris trichiura are commonly implicated [10,11, 13]
In Nigeria, the consumption of raw vegetables such as Solanum aethiopicum is associated with foodborne parasitic diseases due to poor sanitation and inadequate hygiene practices [14,15]. The contamination of these vegetables may be due to untreated wastewater for irrigation, open defecation near farmlands, poor market hygiene, and lack of proper food handling practices by vendors [16,17].
Intestinal parasitic infections are one of the most significant public health problems and serious public health concerns worldwide, and significantly in developing countries like Nigeria. Approximately 3.5 billion people were affected and causing over 450 million illnesses annually [18,19,20,21] 


2. MATERIALS AND METHODS
2.1 Study Area 
This study was conducted in Mile 3, Mile 1, and Ozuoba markets in Port Harcourt, Rivers State, Nigeria. Port Harcourt is the capital of Rivers State in Southern Nigeria. There are markets for everything from fresh produce to other commodities. However, the crowded and environmental conditions of most markets in Port Harcourt are a public health concern.
2.2 Study Design 
 This cross-sectional experimental design research was conducted from July to September 2024, and it was during the major rainy season. 
2.3 Sample Size, Collection, and Preparation
A total of one hundred and fifty (150) Solanum aethiopicum (African Garden egg samples) were randomly purchased every week in the morning hours from vendors in each of the selected markets. Each sample was placed in a sterile polythene bag, properly labeled, and immediately transported to the Medical Microbiology and Parasitology Laboratory of the Faculty of Medical Laboratory Science, Rivers State University, Nigeria, for parasitological examination. A pre-tested and structured questionnaire was used as a survey on the health risk assessment of parasitic contamination among vendors. The sample collection and preparation follow the method described by [22] Garden eggs from Mile 3 market weighed 512.06g, garden eggs from Ozuoba market weighed 409.02g, and garden eggs from Mile 1 market weighed 530.02g.
2.4 Parasitological Examination

 2.4.1 Normal Saline and Iodine Wet mount
The detection and identification of parasitic ova, cysts, and larvae were carried out with a drop of normal saline and Lugol's iodine, respectively. Both Preparation was carried out by the methods described by [23, 24]. Modified Ziehl–Neelsen Staining Technique was used for the detection of coccidian and Cryptosporidium oocysts as described by [25]. The preparations were examined under a light microscope using 40x and 100x objectives. 

 2.5 Statistical Analysis Descriptive statistics (Chi-square and Fisher’s exact test) and Statistical analysis were performed using GraphPad Prism Software Version 9.0 (San Diego, California, USA). Prevalence rates and associations were calculated using chi-square tests.


3. RESULTS AND DISCUSSION
Table 1 provides the parasitic contamination in the three selected markets, showing that the overall prevalence of parasitic contamination in the three selected markets was 22%, with a statistical significance of P < 0.05. Seventy-three (73%) of parasites were detected in examined Mile 3 market samples, which consisted of Balantidium coli (81.8%) and Taenia species (18.1%). No parasites were detected in the examined Mile 1 market samples (0%) and Ozuoba market samples (0%). 
Table 1: Parasitic Contamination in the Three Selected Markets
	
Markets
	Total No Examined
	Total Parasite Detected (%)
	Chi Square (χ2)
	P. value

	Mile 1 Market
	  18
	0 (0)
	
	

	Mile 3 Market
	  15
	11 (73.33)
	
	

	Ozuoba Market
	  17
	0 (0)
	
	

	Total
	  50
	  11 (22)
	15.68
	0.0004



Table 2 presents the Percentage distribution of parasites in the three selected markets. 
Seventy-three percent (73%) of parasites were detected in the examined Mile 3 market samples, which consisted of Balantidium coli (81.8%) and Taenia species (18.1%). No parasites were detected in the examined Mile 1 market samples (0%) and Ozuoba market samples (0%).
Table 2: Percentage Distribution of Parasites in the Three Selected Markets
	

Markets
	Total No Examined
	Total Parasite Detected (%)
	Balantidium coli 
(%)
	Taenia species (%)
	Coccidian parasites (%)

	Mile 1 Market
	  18
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Mile 3 Market
	  15
	11 (73.33)
	9 (81.81)
	2 (18.18)
	0 (0)

	Ozuoba Market
	  17
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Total
	  50
	  11 (22)
	
	
	



Table 3 survey the health risk assessment of parasitic contamination among garden egg vendors.  From the table, only 20% of respondents had awareness of the health risk associated with the consumption of contaminated garden eggs.  The majority of respondents (70%) indicated they did not wash garden eggs before displaying them for sale. This indicates the low level of awareness of parasitic contamination and food hygiene among garden egg vendors.

Table 3: Health Risk Assessment of Parasitic Contamination Among Garden Egg Vendors
	Variables
	Frequency (n)
	Percentage (%)

	Awareness on health risks of consuming contaminated garden eggs
	
	

	Yes
	6
	20

	No
	14
	46.67

	Unsure
	10
	33.33

	Total
	30
	100

	Washing of garden eggs before sales
	
	

	Yes
	4
	13.33

	Sometimes
	5
	16.67

	No
	21
	70

	Total
	30
	100

	Means of displaying garden eggs
	
	

	Floor
	24
	80

	Table
	2
	6.67

	Wheelbarrow
	4
	13.33

	Total
	30
	100

	Hand hygiene while handling garden eggs
	
	

	Yes
	2
	6.67

	Sometimes
	5
	16.67

	No
	23
	76.67

	Total
	30
	100

	Overall cleanliness of the market
	
	

	Good
	4
	13.33

	Average
	6
	20

	Poor
	20
	66.67

	Total
	30
	100


 
A total of 76 (50.7%) samples showed parasitic contamination. Entamoeba histolytica (25.3%), Balantidium coli (10.7%), and Ascaris lumbricoides (8.7%) were predominant. Mile 3 market had the highest contamination (73.3%), while Mile 1 and Ozuoba had no detected contamination. Vendor survey revealed that 70% did not wash the produce before sale, and 80% displayed produce directly on the floor. These results align with previous studies in Nigeria and other parts of Africa. A study in Creek Road and Oil Mill Markets reported a 40.3% contamination rate [26, 27], and another in Ghana showed 57.5%. Inadequate sanitation, poor hygiene practices, and contaminated water sources remain significant drivers of parasitic contamination [28], Similar findings have been observed globally in both urban and rural vegetable markets [29, 30, 31]. Practices that promote contamination of fruits should be discouraged while promoting high hygiene standards. Health education and awareness on the potential health consequences of consuming contaminated food products should be created among the vendors, farmers, and the general public [33].
5. CONCLUSION AND RECOMMENDATION
Parasitic contamination of Solanum aethiopicum in Port Harcourt markets is significant. The findings highlight poor sanitation, low vendor awareness, and high contamination risks. There is a need for vendor education on food hygiene and safety, provision of clean water in the markets, and routine monitoring of vegetables in Nigerian markets. Further study is needed to cover the entire state to ensure food safety and improve public health. Additionally, research is needed to assess the level of parasitic contamination of the soil and water the farmers used in the cultivation of these produces.
.
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