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ABSTRACT

This study evaluated the prevalence of parasitictmmination of vegetables in Katsina Metropolis.t @il 180
vegetable examined 77 were found infected repriespaver roll prevalence of 42.7%. The highest pfemce was
recorded in Ascaris lumbricoid nematode represegytb?o and 58% of total and infected samples respagti The
least prevalence rate was recorded in Ova of Hyregrsis nana with 1.11% and 2.60% respectively. Stagistical
significance difference was observed among thecteslemarkets, with Kofarmarusa market having thghest
contamination rate of 48.33% compared to otherp<aD.05. Lettuce had a high contamination rationeraf 60%
as compared to spinach, cabbage and tomatoes. @iar demonstrated for the first time the importanégaw
vegetables in a transmission of some intestinabgitgs and highlight the role of raw vegetableghreatening
public health in Katsina metropolis. Effective m@&®s are necessary to reduce parasitic contamimatid
vegetables.
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INTRODUCTION

Raw vegetables are an important constituent of lanba (healthy) diet. Vegetables can be contantnati¢h
numerous pathogens such as bacteria, viruses amagitfa pathogens throughout the processes of iptanb
consumption [1-3].

Intestinal parasites serve as the one of the mapbtic health problems especially in tropical andtsopical
countries of the world [4]. Foodborne diseases@assd with consumption of raw vegetables are enitbrease in
recent years. The consumption of raw vegetablepaimmount important in the  epidemiological roled a
transmission of parasitic foodborne diseases [Hridlis parasites that have been associated witbtalelgs
includes species of protozoan and that of helmjnphstozoan such aSryptosporidium sp, Giardia intestinalis,
Cyclosopora cayetanenséd Toxoplasma gondiiroundworms such agrichinella speciesand Anisakis species,
and Tapeworms such d@iphyllobothrium species and Taenia spec[ét These microscopic organisms can
contaminate vegetable in a handful of ways, theghtbe present on the hands of field workers, niarkebuyers
or people working in processing plants or in watsed to pre—washed the product, during transpopaiokaging,
they might also be present in the soil that theetages are grown, in animal manure used for izgtilor in the
water used as irrigate vegetables [6].

Epidemiological studies have also indicated thaan@as of the world where parasitic diseases atergic in the
population are linked to areas where wastewateighly utilized to irrigate vegetables and exhiblitthe habit of
eaten raw vegetables; the consumption of wastewsatgated vegetables without proper washing maadI¢o
parasitic infection [7]. Many of the outbreaks dagarasitic contamination remain undetected oeuesgtimated in
developing countries which are associated to inaafeqor even none existing systems for routinerdiag and
monitoring [8].
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The most likely hypothesis of contamination is titabccurred before harvest while still on the psam fields,
either by contaminated manure, sewage irrigatiotervand wastewater, but it has been noticed thgétables can
become contaminated by parasitic pathogens rigith fthe process of planting to consumption, the rexod
contamination depends on several factors thatdegluse of untreated wastewater and water suppigsminated
with sewage for irrigation, post-harvest handlimgl &ygienic conditions of preparation in food seeg or home
setting, the consumptions of such waste irrigatedaminated vegetables may also lead to parasféctions[6].
Many studies have been done to evaluate the pateftraw vegetables in transmission of intestipatasites in
different parts of Nigeria and the world in gengmalch as in Jos, Nigeria [9], Alexandria, Egyd,1]; Tripoli,
Libya[12], Riyadh, Saudi Arabia[5], Iraq [13], Tem{14] and Philippines[15]. The results of thessl&s indicated
different levels of parasitic contamination of rawgetables. To our knowledge, there is no prewopsblished
data on the contamination of fresh leafy vegetainid&atsina. Therefore, this study provides impottaformation
to stakeholders on the potential contaminationegfetables in the area.

MATERIALSAND METHODS

Study Area

This study was carried out in Katsina metropolisolthis located in Northern Nigeria and occupies 2@ squares
kilometers. Katsina state lies between latitud@@@N and 1330 W) and longitude (6030 E). The people in the
state are predominantly Hausa-Fulani; the greatonityjof them are settled cultivators and traderishva
considerable number of nomadic cattle Fulanis, whowmles’ rear livestock while the females hawk ligca
prepared fermented milk in towns and villages.

Sampling areas

The vegetables were collected from central matkefar Kaura Market and Kofar Marusa Market all imtKina
metropolis. These markets were considered bedheseajority of the farmers from different localvgonment
areas of Katsina state convey their farm produmtsdle in these markets.

Samples collection

A total of 180 samples, 45 each of tomato, cabbkgeice and spinach were selected randomly froenathove
markets. Each vegetable sampled were placed ipaaae nylon bag and labeled with a unique numbeérdate of
collection and then taken to Biology Department drabory of Umar Musa Yar'adua University Katsinar fo
examination of parasitic contamination

Sample washing procedure

Approximately 200g of each vegetable were soakedrséely in a round bottom plastic container witte diter of

physiological saline to take apart the parasitages (ova, larvae, cysts, and oocysts) of helmiatits protozoan
parasites commonly presumed to be associated wiktable contamination followed by vigorous shakimgl5

minutes. Vegetable sample was allowed to standnigier to enable proper sedimentation. The supenbhatas

discarded leaving about 15ml at the bottom. 10nthefdeposited mixture was then transferred ton&rifiege tube
and centrifuged at 3000 rpm for five minutes. Aftentrifugation, the supernatant was decanted whéedeposit
was re-suspended with 10% physiological salinerarzentrifuged, the supernatant was decanted atichest was
examined under the light microscope under10x andatjectives [12]. A drop of iodine was added tairstthe

cysts.

Statistical Analysis
Simple percentages and chi-square tests were a@amieusing EXCEL 2007 to compare the rate of coimation
of vegetables among different vegetables. Theriffees were considered significant at p< 0.05.

TABLE 1: Site prevalence of parasitic contamination

Observed values
MARKETS NO. OF VEGETABLESEXAMINED NO.CONTERMINATED PREVALENCE(%) TOTAL
KofarMarusa Market 60 29 48.33 89
Central Market 60 25 41.67 85
KofarKaura Market 60 23 38.33 83
Total 180 77 42.78 257
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Expected values
MARKETS NO. OF VEGETABLESEXAMINED NO.CONTERMINATED PREVALENCE (%) TOTAL
KofarMarusa Market 62.33 26.70 48.33 89
Central Market 59.53 25.50 41.67 85
KofarKaura Market 58.13 24.90 38.33 83
Total 180 7 42.78 257
P value = 0.777109624

TABLE 2: VEGETABLE SPECIFIC PREVALENCE OF PARASITIC CONTAMINATION

Observed values

TYPESOF VEGETABLES NO.EXAMINED NO.COTERMINATED PREVALENCE TOTAL

LETTUCE 45 27 60.00 72
SPINACH 45 22 48.89 67
CABBAGE 45 17 37.78 62
TOMATOES 45 11 24.44 56
TOTAL 180 77 42.78 42.78
Expected values

TYPESOF VEGETABLES NO.EXAMINED NO.COTERMINATED PREVALENCE TOTAL
LETTUCE 50.43 21.57 60.00 72
SPINACH 46.93 20.07 48.89 67
CABBAGE 43.42 18.58 37.78 62
TOMATOES 39.22 16.78 24.44 56
TOTAL 180 7 42.78 257.00
P value = 0.492738364

Table 3:SPECIES SPECIFIC PREVALENCE OF PARASITIC CONTAMINATION

Parasite No. Examined % of totalexamined(180) % of thetotal positive(77)
Ascarisumbricoides 45 25.00 58.44

Segment of Cestode 44 24.44 57.1

Ova of Enterobiusvermicularis 26 14.44 33.7

Cyst of Entamoeba coli 20 11.11 26.00

Ova of Hookworm 13 7.22 16.88

Trichuristrichiura larvae 08 4.44 10.40

Ova of Hymenolepis nana 02 1.11 2.60

Total 77 42.77 100

Plate 1: A. lumbricoid Plate 2: eggs E. vermicularis
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Plate 3: E. vermicularis ‘ plate 4: Segment of cestode

RESULTSAND DISCUSSION

Distinct parasitic stages can contaminate varioosi$tuffs. It is always easier to find how the famhnected to the
outbreak if the mode of transmission is suspeabeldet of the food-borne route. However, it is usudifficult to
link an outbreak with a specific food item. Threegetables and especially salads are an importané rof
transmission of intestinal parasites and have bmmrsidered an important source of foodborne oukisréa
developing countries [16].

Katsina is the capital city of katsina state; ishmme agriculture fields. Therefore, the presamiysaimed at
investigating some green vegetables that are freétyueaten raw for their possible contaminationhwiarasites in
Katsina metropolis. The result of parasitic dimition in some selected market revealed that outhef180
vegetables examined 77 were found contaminatedesepting 42.70%. The highest prevalence was reddrde
Kofarmarusa market representing 48.33% followedhzy Central market with a prevalence rate of 41.70%e
least prevalence was recorded at Kofarkaura maggegesenting 38.33% (Table 1).These high contaiimaimay
be attributed to the fact that many farmers usedumeaas fertilizer. This finding was consistenthwjirevious
reports such as Saidin Egypt [10] and Daryaniim [te/] where the contamination rates were 31.70% 26000%
respectively. It also tallies with several othemdings in a different part of the world as docurednsuch as
[14,1,712,18]. Moreover, the previous study revedleat several factors may account for the hightaooimation
[19]. Many types of vegetables purchase at markgt high rate of parasitic contamination lead toimas type
diseases when consumed and are associated withquiate: sanitation, lack of access to clean potabter, poor
domestic hygiene and market-related handling; heecause of 80% of all infectious diseases suchyasoid,
Cholera, Hepatitis and Polio in the world. Moreqvitrey are responsible for 10-25 million of deatitke year
among children under 5years age and the diseasenaamtly transmitted via fecal-oral route, faecalytaminated
water, food or soil [19]. In most cases, contamarats associated with water used for irrigatiof,[3].

Our finding disagrees with the low rate of contaation found in the Middle East (Riyadh, Saudi Aggbwith

16.20% [5] and Turkey with 6.30% [21] might be ittited to good environmental hygiene and propguatial of

waste.

Lettuce was found to have the highest prevalentee db60.00% followed by Spinach with a prevalenate of

48.90% and 37.80% in Cabbage were as Tomatoes dhtwdeast prevalence rate of 24.44% (Table 2¢. Aigh

contaminations in lettuce and spinach comparedtherosegetables may be attributed to their leafyirgawhich

provides surface area for the parasitic eggs, aydtoocyst to sticks. These results were in agreemigh several
other findings such as Abougrain inTripoli, Libya] who reported 96% of lettuce, Damen detectedaromtation

of 40% in lettuce samples in Nigeria [7] and Saa&horted the prevalence of 45% in Alexandria [10}s also in

contrast with another study in Saudi Arabia whietigaled lower contamination of 17% in lettuce [2Zhe least
prevalence in Tomato as revealed in this study beagttributed to the smooth nature of its surfatis agrees with
the findings of Damen, which detected contaminatib@0.00% of tomato in Jos, Nigeria [7] and anotsteidy in

Accra, Ghana that detected contamination rate @fQP8 in tomato [23]. This variation in contaminatiates may
be due to the differences in shapes and surfacegdtables. Green leafy vegetable such as letbaddage and
spinach have uneven surfaces that probably faeilgcking of parasitic eggs, cysts and oocysteemeadily either
at the farm or when washed with contaminated wated, also vegetables with a smooth surface sutdnzesto had
the lowest prevalence [7,10].

The high prevalence &scaris lumbricoiccompared to other parasites as showed in this gftahyle 3, Plate 1, 2, 3
and 4), agreed with several other findings sucB44[7,25]. The least prevalence recorded in Ovdyofienolepis
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nana also agreed with study in Gaza, Palestine whichonted 2.5%nterobiusvermicularis 1.3% of
Trichuristrichuraand 2.5% oHymenolepis nanfL7].

The high prevalence is attributed to the fact tlate sixth of the human population is estimatetdanfected by
Ascaris lumbricoidesr another round worm [26].

CONCLUSION

In conclusion, this study clearly showed high camiteation in vegetables with parasites capable o$icey diseases
to human. There is, therefore, the need to plaectife control measure so as to prevent or minirttizepublic
health problem of vegetables.
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