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1. Introduction

Vegetables are of great importance to human health and development, as they are essential for a normal balanced diet
[1]. Vegetables are generally reported to have low protein and fat contents, but contained varying proportions of vita-
mins such as vitamin A, K, Bs, C and D. Vegetables such as lettuce, cabbage, water melon, and cucumber have high
water contents and are good sources of vitamin C, carotene, mineral elements, iron and fiber [2]. Carrots, tomatoes and
garden eggs are good antioxidant that neutralizes free radicals which are harmful molecules that damage the body cells
and cause inflammation [2, 3]. Some other vegetables have high caloric values and glycemic index and are recom-
mended to be taken in moderation [4].

Parasites may be transmitted from animals to humans, from humans to humans, from food to humans or even from
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humans to animals [5]. Several parasites have emerged as significant causes of food-borne and water-borne diseases in
the world. These are contracted through the consumption of contaminated food, and water or by eating raw vegetables
that are contaminated with parasites ova or cysts [6]. The use of human faeces and animal dung in enriching the soil for
cultivation of crops such as fruits and vegetables are on the increase [7]. The peasant farmers in Nigeria who are mainly
in charge of the cultivation of vegetables depend on irrigation when there is no rainfall for the cultivation of their crops
all year round [8]. Many of them use untreated human faeces and animal dung as manure, which may contain various
species of parasites that are of medical and veterinary importance [9].

In Nigeria, the incessant increase in the number of reported cases of food borne illnesses are more often linked to
consumption of fresh fruits and vegetables [10, 11]. It has been established that most protozoan infections in humans
caused by helminthes have been linked to consumption of fresh vegetables hence consumption of fresh vegetables plays
a major epidemiological role in the transmission of food borne helminthic diseases [9, 11]. The climate, vegetation and
topography of Kaduna State in Nigeria favours the cultivation of various vegetables using rain water during the wet
season and the method of irrigation during the dry season [12]. This study, therefore aims at investigating the occur-
rence of protozoa and helminthes parasite in some freshly cultivated vegetables from some irrigation farms within Ka-
duna metropolis.

2. Materials and Methods

2.1. Study area

The study was conducted in Kaduna Metropolis, Kaduna State, Nigeria. Kaduna is the capital of Kaduna State and
within latitudes 100 23’N to 100 38’N of the equator, and longitudes 70 21°E to 70 31’E of the Greenwich Meridian. It
is located in the central area of what used to be called the Northern Region of Nigeria. It has interstate boundaries with
Niger state to the West, Zamfara, Katsina and Kano states to the North, Bauchi and Plateau states to the East while FCT
and Nasarawa state are to the South. The metropolis comprises four local government area councils namely; Kaduna
north and south with segments of Chikun and Igabi. The four councils have a combined population of about 6,113, 503
people [13].

2.2. Vegetable sample collection

A total of 300 vegetable samples were collectedfrom five randomly selected farms in Kaduna metropolis. The vege-
tables collected were cabbage (Brassica oleracea), lettuce (Lactuca sativa), carrot (Daucus carota), Cucumber (Cucu-
mis sativus) and Caulifiower (Brassica oleraceavar botrytis). The vegetables were purchased from Kawo Market of
Kaduna State, in the early hours of the morning between 6:00 am and 9:00 am. Sixty vegetable samples comprising 12
each of the different vegetables listed above were collected from each farm. The vegetables were collected using la-
beled sterile polythene bags and later transported to the laboratory of the Department of Biological Science, Nigerian
Defence Academy, Kaduna for analysis.

2.3. Laboratory analysis

Vegetables were weighed using simple laboratory weighing balance and washed appropriately. One hundred grams
(100 g) of each vegetable was washed in 250 mL of 0.9% sodium chloride solution. Floatation technique was further
employed in the preparation of the resulting wash water [6].

For sedimentation technique, about 25 g of the each vegetable sample was weighed and washed in distilled water to
remove parasite ova/cysts. The suspension was drained through a sterile sieve to remove undesirable materials. The
filtrate was centrifuged at 3000 rpm for 15 minutes. The supernatants were discarded into a clean container. The sedi-
ment was mixed up and a drop of it placed on the centre of a clean grease-free microscope slide followed by gently
placing a clean cover slip on the slide to avoid air bubbles. lodine was added through the cover slip into the preparation
for easy identification of the parasite [14]. Parasite ova/cysts were identified with the aid of Atlas of Medical Parasitol-

ogy [6].
3. Data Analyses

Data were analyzed using IBM SPSS (26.0 version, Armonk, NY: IBM) and presented using tables. The overall pre-
valence of the parasites was calculated. Chi-square (X?) test was used to determine the relationship between parasite
contamination of vegetables and the different vegetable types, type of parasites, the different farms and season. Values
of P <0.05 were considered significant.

4. Results

4.1. Prevalence of Helminth and Protozoa Parasites in Vegetable Samples

The results on the overall prevalence of parasites in freshly cultivated vegetables from some farms within Kaduna
Metropolis are presented in Table 1. Out of the 300 vegetable samples examined, 26 (8.67%) were positive for the
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presence of parasites. Of the 26 vegetables that were positive, 9 (15.00%) were cabbages, 3 (5.00%) were carrots, 5
(8.33%) were cauliflowers, 3 (5.00%) were cucumbers and 6 (10.00%) were lettuces.

The highest percentage of parasite infestation was found in cabbage (34.61%), followed by lettuce (23.08%) and least
in carrot (11.54%) and cucumber (11.54%). The percentage parasitization of 19.23% was recorded for cauliflower.
There was no significant association (X? = 5.222, P = 0.265) between prevalence of parasite contamination and the var-
ious vegetables.

The occurrences of each parasite in freshly cultivated vegetables from some farms within Kaduna Metropolis are
presented in Table 2. The parasites encountered included Hookworms, Teania spp, Ascaris lumbricoides, Trichiuris
trichiura, Fasciola hepatica, Strongyloides stercoralis and Entamoeba histolytica.

From the 300 vegetables examined, 26 parasites were identified. Out of the 26 parasites identified 7 (26.92%) were
Hookworms, 3 (11.54%) were Teania spp, 11 (42.31 %) were Ascaris lumbricoides, 1 (3.85%) was Trichiuris trichiura,
1 (3.85%) was Fasciola hepatica, 2 (7.69%) were Strongyloides stercoralis and 1 (3.85%) was Entamoeba histolytica.
There was significant difference (X* = 24.077, P = 0.001) in the prevalence of the various parasites identified.

The distributions of parasites in the different vegetable types from some farms within Kaduna Metropolis are pre-
sented in Table 3. Out of the 9 parasites identified in cabbages, 3 (33.33%) were Hookworms, 1 (11.11%) was Teania
spp, 2 (22.22%) were Ascaris lumbricoides, 1 (11.11%) was Fasciola hepatica and 2 (22.22%) were Strongyliodes
stercoralis. From the 3 parasites identified in carrots, 1 (33.33%) was Teania spp and 2 (66.67%) were Ascaris lumbri-
coides.

Out of the 5 parasites identified in cauliflowers, there were 2 (40.00%) Hookworms and 3 (60.00%) Teania spp. In
cucumbers, 2 (66.67%) of the parasites identified were Ascarislum bricoides and 1 (33.33%) was Trichiura trichiura.
The parasites identified in lettuces were 2 (33.33%) Hookworms, 1 (16.67%) Teania spp, 2 (33.33%) Ascaris lumbri-
coides and 1 (16.67%) Entameoba histolytica. There was no significant association (X* = 23.309, P = 0.502) between
the parasites identified and the different types of vegetable.

Table 1. Prevalence of parasite in freshly cultivated vegetables from some farms within Kaduna Metropolis, Nigeria

Vegetables Number examined Number positive Prevalence (%) % infestation X2 P value

Cabbage 60 9 15.00 34.61 5.222 0.265
Carrot 60 3 5.00 11.54
Cauliflower 60 5 8.33 19.23
Cucumber 60 3 5.00 11.54
Lettuce 60 6 10.00 23.08
Total 300 26 8.67 100.00

Table 2. Occurrence of each parasite in freshly cultivated vegetables from some farms within Kaduna Metropolis, Nigeria

Type of Parasites Number of parasites identified (n = 26) (%) Occurrence X2 P value
Hookworm 7 26.92 24.077 0.001*
Teania spp 3 11.54

Ascarislum bricoides 11 42.31
Trichuris trichuria 1 3.85
Fasciola hepatica 1 3.85
Strongyliodes stercoralis 2 7.69
Entameoba histolytica 1 3.85
Total 26 100.00

*significant at P < 0.05

DOI: 10.26855/ijfsa.2022.12.001 361 International Journal of Food Science and Agriculture



R. I. Odihi, M. C. Emere, D. M. Dibal, O. Orakpoghenor

Table 3. Distribution of the parasites in vegetable types from some farms within Kaduna Metropolis, Nigeria

Parasite identified Cabbage Carrot Cauliflower ~ Cucumber Lettuce X2 P value
Hookworm 3(33.33) 0(0.00) 2(40.00) 0(0.00) 2(33.33) 23.309 0.502
Teania spp 1(11.11) 1(33.33) 0(0.00) 0(0.00) 1(16.67)

Ascarislum bricoides 2(22.22) 2(66.67) 3(60.00) 2(66.67) 2(33.33)
Trichiuris trichiuria 0(0.00) 0(0.00) 0(0.00) 1(33.33) 0(0.00)
Fasciola hepatica 1(11.11) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
Strongyliodes stercoralis 2(22.22) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
Entameoba histolytica 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(16.67)

4.2. Prevalence of Parasites in Vegetables from Different Farms

4.2.1. Overall prevalence of parasites in the different farms

The occurrence of parasites in vegetables in the different farms within Kaduna Metropolis is presented in Table 4.
The prevalence of parasites in vegetables recorded in Farm A was 6.67% while Farm B had 10.00%. Also Farm C had
6.67% parasite occurrence while Farm D and Farm E had 11.67% and 8.33% parasitic occurrence respectively. The
percentage distribution of parasite was highest in Farm D (26.92%) followed by Farm B (23.08%), Farm E (19.23%)
and least in Farms A (15.38%) and C (15.38%). There was significant association (X? = 113.869; P = 0.000) between
parasite occurrence and the different farms.

4.2.2. Prevalence of parasites in the different farms based on vegetable type

The distribution of parasites on vegetable types in the different farms within Kaduna Metropolis is presented in Table
5. In Farm A, parasite infestation was highest in cabbage (50.00%) followed by cauliflower (25.00%) and lettuce
(25.00%), and absent (0.00%) in carrot and cucumber.

In Farm B, parasite infestation of 33.33% was recorded for cabbage, and 16.67% each for carrot, cauliflower, cu-
cumber and lettuce. In Farm C, parasite infestation of 25.00% was recorded each for cabbage, carrot, cauliflower and
cucumber.

In Farm D, parasite infestation was highest in cabbage (42.86%), followed by lettuce (28.57%), carrot (14.29%) and
cucumber (14.29%) but was absent in lettuce (0.00%). In Farm E, cauliflower and lettuce each had parasite infestation
of 40.00% and cabbage had 20.00% while carrot and cucumber had no (0.00%) parasite infestation. There was no sig-
nificant (X? = 8.903, P = 0.917) association between parasite infestation of the vegetable types and the different farms.

The seasonal distribution of parasites among the vegetables in the different farms within Kaduna Metropolis is pre-
sented in Table 6. The overall prevalence of parasite contamination of vegetables was significantly higher (X? = 5.538,
P = 0.019) during the rainy season (73.08%) in all farms than in the dry season (26.92%). The occurrence of parasites
among the vegetables in the farms was 75.00% in the rainy season and 25.00% in the dry season in Farm A; 66.67% in
the rainy season and 33.33% in the dry season in Farm B. There was also 75.00% parasite occurrence in the rainy sea-
son and 25.00% parasite occurrence in the dry season in Farm C; 71.43% parasite occurrence in the rainy season and
28.57% occurrence in the dry season in Farm D. In farm E, there was 80.00% parasite occurrence in the rainy season
and 20.00% occurrence in the dry season.

Table 4. Distribution of parasites among vegetables of some farms in Kaduna Metropolis, Nigeria

Farms Number examined ~ Number positive Prevalence (%) % distribution X? P value
Farm A 60 4 6.67 15.38 113.869 0.000*
Farm B 60 6 10.00 23.08
Farm C 60 4 6.67 15.38
Farm D 60 7 11.67 26.92
Farm E 60 5 8.33 19.23

Total 300 26 8.67 100.00

*significant at P < 0.05
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Table 5. Prevalence of parasites in vegetables of each farm within Kaduna Metropolis, Nigeria
Vegetable Farm A Farm B Farm C Farm E X2 P value
Cabbage 2(50.00) 2(33.33) 1(25.00) 1(20.00) 8.903 0.917
Carrot 0(0.00) 1(16.67) 1(25.00) 0(0.00)
Cauliflower 1(25.00) 1(16.67) 1(25.00) 2(40.00)
Cucumber 0(0.00) 1(16.67) 1(25.00) 0(0.00)
Lettuce 1(25.00) 1(16.67) 0(0.00) 2(40.00)

Table 6. Seasonal distribution of the parasites among vegetables of some selected farms within Kaduna Metropolis, Nigeria

Farms (n = 60) Rainy Season (%) Dry Season (%) X2 P value
Farm A 3(75.00) 1(25.00) 5.538 0.019*
Farm B 4(66.67) 2(33.33)

Farm C 3(75.00) 1(25.00)
Farm D 5(71.43) 2(28.57)
Farm E 4(80.00) 1(20.00)
Overall prevalence 19(73.08) 7(26.92)

*significant at P < 0.05

5. Discussion

In this study, the overall prevalence of 8.67% was reported for parasite contamination of freshly cultivated vegetables
from farms within Kaduna Metropolis in Kaduna State. This prevalence is lower than the 36.0% reported in Jos, Plateau
State [15] and the 11.6% in Ibadan, Oyo State [16]. Also it was lower than the 40.0% reported in llorin, Kwara State
[17]; 73.5%in Abeokuta, Ogun State [18]; and 29.5% in Port-Harcourt, Rivers State [19]. The prevalence in this study is
however higher than the 3.5% reported in Maiduguri, Borno State [20]. The variations in the overall prevalence of para-
site in these studies might be due to differences in the number and types of vegetables collected in the geographical lo-
cations and practices of the farmers/traders from where the vegetables were collected. It might also be due to methods
of collection, season in which the vegetables were collected and nature of the soil and water used in the cultivation of
the vegetables. The vegetables examined in this study were cabbage, carrot, cauliflower, cucumber and lettuce, and the
parasites identified in the vegetables were Hookworm, Teania spp, Ascarislum bricoides, Trichiuris trichiuria, Fasciola
hepatica, Strongyloides stercoralis, Entamoeba histolytica. The highest prevalence of parasite contamination was re-
ported in cabbage (15.00%) followed by lettuce (10.00%). This might be because Cabbage and lettuce are leafy vegeta-
bles which are close to the ground thus predisposing them to contamination with helminth parasites during flooding and
heavy rain. This is consistent with the findings of other researchers [15, 16, 21] who reported highest parasite contami-
nation in cabbage. In contrast Amaechi et al. [17], reported the highest parasite contamination in lettuce while Tchoun-
ga et al. [19], reported the least parasite contamination in cabbage. Also, it was reported that flooding occurs in farms
leading to the submerging of these vegetables in water that may contain cysts or ova.

Ascarislum bricoides constituted the most prevalent parasite and this is consistent with the findings of other re-
searchers [16-19, 22, 23]. This might have result5d from the fact that eggs of Ascarislum bricoides can withstand ex-
treme environmental conditions due to the presence of ascaroside membrane resulting in prolonged viability of their
eggs in the soil for months [24]. Also Ascarislum bricoides is a common parasite in the tropic, its presence might have
resulted from poor socio-economic conditions, and unhygienic environmental and sanitation practices as well as favou-
rableweather and climatic condition, such as high temperature, high humidity and rainy season.

The presence of Strongyloides stercoralis indicated there was faecal contamination of vegetables with the parasite
and other extrinsic bacterial and viral agents that can cause serious infection. This is of public health significance due to
the ability of Strongyloides stercoralis to exist in a freeliving state and proliferate in the absence of a host.

There was high parasite prevalence in vegetables from Farm D (11.67%) in this study. This might be due to the fact
that Farm D used water from River Kaduna for the irrigation of their vegetables. River Kaduna being a major river in
Kaduna State is prone to great contaminations from open defecation and indiscriminate dumping of refuse, organic fer-
tilizers and manure, as well as run-off water from pit latrines and sludge. This similar observation was made by Dauda
et al. [25]. The Farm B had the second highest parasite prevalence of 10.00%. This could be attributed to indiscriminate

DOI: 10.26855/ijfsa.2022.12.001 363 International Journal of Food Science and Agriculture



R. I. Odihi, M. C. Emere, D. M. Dibal, O. Orakpoghenor

dumping of refuse on water ways and run-off water from pit latrines and sludge from domestic environment [26]. These
contaminations might be the possible reasons for the prevalence of parasite contamination in vegetables from these
farms. Also, the physicochemical properties of the water and soil in these farms might have favoured the development
of these parasites [25].

The helminth parasite contamination between dry and rainy seasons on the vegetables in the different farms showed
that the rainy season had the highest parasite prevalence while dry season had the lowest parasite prevalence. This is in
agreement with the reports of other researchers [19, 27, 28]. This might be due to the fact during heavy rainfall, the rain
splashes, irrigation water or river flush of contaminated soil or poor sewage deposited on contaminated soil on the sur-
face of leaves of vegetables. Also, this can be associated with warm temperature in the rainy season which supports the
embryonation and development of helminthes eggs [29]. In contrast, high prevalence of parasite contamination during
the dry season was reported in South Western Saudi Arabia [30]. The difference in geographical location might be re-
sponsible reason for the variation in these sets of observations.

In conclusion, the results of this study confirm the contamination of vegetables collected from selected farms within
Kaduna Metropolis, Kaduna State, Nigeria. Vegetables with rough/folded leaves (cabbage and lettuce) were more con-
taminated with parasite cysts, eggs and larvae than others. Ascarislum bricoides and hookworm were the most prevalent
helminth parasites that contaminated the vegetables. This showed undoubtedly, that vegetables consumed within Kadu-
na metropolis were contaminated with parasites hence there is need for proper decontamination of these vegetables be-
fore consumption.

Authors’ contributions

R.1.O. conceived, designed and performed the study. O.O. wrote the paper. M.C.E. and D.M.B. supervised and ap-
proved the design of the study, critical revision of the manuscript and final approval for paper submission.

References

[1] Omowaye, O. S. and Audu, P. A. (2012). Incidence and detection of parasitic infections by cyst and ova on fruits and vegeta-
bles from different major markets in Kogi, Nigeria. Journal of Applied Natural Sciences, 4(1):42-46.

[2] Akprikian, O., Duclos, V., Besson, C., Manach, C., Benaliar, A., Morand, C. and Remesy, C. (2003). Apple pectin and poly-
phenal-rich apple concentrate are more effective than separate local fermentations and plasma lipids in rats. Journal of Nutrition,
133(6): 1860-1865.

[3] Simon-Oke, I. A., Afolabi, O. J., and Obasola, O. P. (2014). Parasitic contamination of fruits and vegetables sold at Akure Me-
tropolis, Ondo State, Nigeria. Researcher, 6(12): 30-35.

[4] Center for Disease Control and Prevention. (2010). Epidemiological Information; 4th Edition, Atlanta, USA. 50-55.

[5] Adedosu, H. O., Adewuyi, G. O., and Adie, G. U. (2013). Assessment of heavy metals in soil, leachate and underground water
samples collected from the vicinity of Olusosun landfill in Ojota, Lagos, Nigeria. Transnational Journal of Science and Tech-
nology, 3:73-86.

[6] Cheesbrough, M. (2003). District Laboratory Practice in Tropical Countries Part 1, Cambridge University Press Cambridge, Pp.
206-207.

[7] Ailes, E. C,, Leon, J. S., Jaykus L. A., Johnston, L. M., Clayton, H. A., Blanding, S., Kleinbaum, D. G., Backer, L. C., and Moe,
C. L. (2008). Microbial concentrations on fresh produce are affected by postharvest processing, importation, and season. Jour-
nal for Food Protection, 71(12):2389-2397.

[8] Amoah, P., Drechsel, P., Abaidoo, R. C., and Abraham, E. M. (2009). Improving food hygiene in Africa where vegetables are
irrigated with polluted water. Regional Sanitation and Hygiene Symposium, 21:3-5.

[91 Amoah, I.D., Abubakari, A., StenstroEm, T.A., Abaidoo, R.C., and Seidu, R. (2016). Contribution of wastewater irrigation to
soil transmitted helminths infection among vegetable farmers in Kumasi, Ghana. PLoS Neglected Tropical Diseases, 10(12):
51-61.

[10] Abougrain, A. K., Nahaiksi, M. H., Madi, N. S., Saied, M. M. and Ghenkghesh, K. S. (2010). Parasitological contamination in
salad vegetables in Tripoli, Libya. Food Control, 21: 760-762.

[11] Nasiru, M., Auta, T., and Bawa, J. A. (2015). Geohelminth contamination of fruits and vegetables cultivated on land irrigated
with waste water in Gusau Local Government Area, Zamfara State, Nigeria. The Zoologist, 13:7-10.

[12] Andoh, L. (2008). Helminth contamination of lettuce and associated risk factors at production sites, markets, and street food
vendor sites in urban and peri-urban Kumasi. M.Sc thesis presented to the Department of Theoretical and Applied Biology,
Kwame Nkrumah University Science and Technology. Kumasi. Pp. 1-12.

[13] National Population Commission (NPC). (2006). Census report retrieved 2018.

[14] Ensink, J.H.J., Mahmood, T., and Diasgaard, A. (2007). Effectiveness of common and improved sanitary washing methods in
selected cities, bacteria and helminthes eggs on vegetables. Tropical Medicine and International Health,12(1):540-550.

DOI: 10.26855/ijfsa.2022.12.001 364 International Journal of Food Science and Agriculture



R. I. Odihi, M. C. Emere, D. M. Dibal, O. Orakpoghenor

[15]
[16]
[17]

[18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]
[26]
[27]
[28]
[29]

[30]

Damen, J.G., Banwat, E.B., Egah, D.Z., and Allanana, I.A. (2007). Parasitic contamination of vegetables in Jos, Nigeria. An-
nals of African Medicine, 6(2):115-118.

Adejumoke, A. and Morenikeji, O. (2015). Prevalence of intestinal parasites in vegetables sold in major markets in Ibadan City,
South-West Nigeria. Global Journal of Pure and Applied Sciences, 21: 7-12.

Amaechi, E. C., Ohaeri, C. C., Ukpai, O. M., and Adegbite, R. A. (2016). Prevalence of parasitic contamination of salad vege-
tables in llorin, North Central, Nigeria. Momona Ethiopian Journal of Science (MEJS), 8(2): 136-145.

Fagbenro, M. T., Mogaji, H. O., Oluwole, A. S., Adeniran, A. A., Alabi, O. M., and Ekpo, U. F. (2016). Prevalence of parasites
found on vegetables and perception of retailers and consumers about contamination in Abeokuta Area of Ogun State, Nigeria.
Clinical Microbiology and Case Reports, 2(1): 1-6.

Tchounga, K. S., Ajugwo, A. O., Nsa, M., Oshoma, C. E., Dunga, K. E., and Ikenazo, H. (2017). Prevalence of intestinal para-
sites in vegetables sold in some local markets in Port-Harcourt, Rivers-State, Nigeria. Archives of Microbiology and Immu-
nology, 1(1): 41-49.

Adamu, B.N., Adamu, Y.J., and Dauda, M. (2012). Prevalence of helminth parasites found on vegetables sold in Maiduguri,
Northeastern Nigeria. Food Control, 25 (1):23-26.

Dada, A. J., Wartu J. R., Auta, T., and Diya, A. W. (2015). Public health significance of helminthes eggs isolated from raw
vegetables obtained from farms and those sold within Kaduna Metropolis. Asian Journal of Microbiology, Biotechnology and
Environmental Science, 17(3):39-44.

Leon, W., Monzoon, R.B., Agnon, A.A., Arco, R.E., Ighaua, E. J., and Santos, M. (1992). Parasitic contamination of selected
vegetables sold in metropolitan Manila, Philipines South East Asia. Journal of Public Health and Hygiene, 23:162-164.

Ogunleye, V.F., Babatunde, S. A., and Ogbolu, D.O. (2010). Parasitic contamination of vegetables from some market in south
west Nigeria. The Tropical Journal of Health Sciences, 17(2): 23-26.

Nwoke, E.U., Ibam, G.A., Odikamonoro, O., and Umah, O. O. (2015). Examination of soil samples for the incidence of geohe-
limthes parasites in Ebonyi North-Central Area of Ebonyi State, South East of Nigeria. Archives of Applied Science Research,
5:41-48.

Dauda, M., Medinat, M., and Sabiu, T. (2011). Parasitic contamination of fruits and vegetables sold at Kaduna Metropolis,
Nigeria. Nigerian Journal of Parasitology, 32(2):309-315.

Doyle, M. P. and Erickson, M. C. (2012). Opportunities for mitigating pathogen contamination during on-farm food production.
International Journal of Food Microbiology, 152(3):54-74.

Robertson, L. J. and Gjerde, B. (2001). Occurrence of parasites on fruits and vegetables in Norway. Journal of Food Protection,
61: 1793-1798.

Lawal, S. B., Wada, Y., and Ifraimu, D. (2015). Parasitic contamination of commonly consumed fresh fruits and vegetables
sold in open-air markets in Zaria Metropolis, Nigeria. Journal of Tropical Biosciences, 10: 68-75.

Yawson, D.O., Yao Kudu, I.B., and Osei-Adu, M. (2018). Soil-transmitted helminths in top soils used for horticultural purpos-
es in Cape Coast, Ghana. Journal of Environmental and Public Health, 5: 584-743.

Ali, M. A, Cornelius, S. B., Khalid, E., and Salah, E. A. (2006). The prevalence of parasites in commonly used leafy vegeta-
bles in South Western, Saudi Arabia. Saudi Medical Journal, 27(5): 613-616.

DOI: 10.26855/ijfsa.2022.12.001 365 International Journal of Food Science and Agriculture



