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Abstract

The degree of parasitic contamination of fruits amdjetables consumed in lle-Ife was assessed alyd po
parasitic contamination of fruits and vegetables wdntified. This was with the view to providingfarmation

on contamination of fruits and vegetables consuinethe study area. A total of 350 samples of fraitsl
vegetables were bought from five markets in llebftween November 2015 and January 2016. The sample
were analyzed using sedimentation and floatatiohrtigjue for detection of parasites. A total of 288.7%) of
the fruits and vegetables sampled were positiveefggs, cysts or oocysts of parasites. Among thisfru
tomatoes had the highest number 18 (50%) of pamasihile the lowest 8 (25%) was on apples. Fouthef
vegetables (water leaf, spinach, white jute andcAfr spinach) showed equal degree of parasiticacainftion
which was 100% while cabbage had the lowest 227¢6%. The overall prevalence of isolated parasitemf
350 samples of fruits and vegetables investigatatiis study was: ova &. vermicularis 64 (18.29%); ova of
A. lumbricoides 31 (8.86%); cysts oE. histolytica 18 (5.14%); cysts ofs. lambila 19 (5.42%); ova of
hookworms 8 (2.29%); cysts & coli 27 (7.71%); oocysts df. cayetenensis 17 (4.86%); cysts oB. coli 29
(8.29%); ova ofTeaniaspp 15 (4.29%). All fruits and vegetables sampled freamious markets showed the
presence of more than one parasite on them. Tlfie Vegetables showed higher poly-parasitic contaitidm
than the fruits. Majority of vendors (92%) displdyproduce on the table uncovered. There was aiymsit
correlation between the number of fruits and vegetasampled and the number of parasites retri¢ved
0.358,P=0.016). This study concluded that fruits and valles sold in the study area were contaminateld wit
parasites that can cause food borne illnessesisucoers, which is of public health importance.

Keywords: Fruits and Vegetables, Parasitic contaminationjrBetation technique, Floatation technique, Poly
parasitic, Public health

1. Introduction

Fruits and vegetables are vital to human diet pliogi minerals, vitamins, fibre proteins, essential
micronutrients and other bio-functional componetisman (Abeet al., 2016). High intake of fruits and
vegetables prevents chronic diseases and helpfénckéd birth (Loyet al., 2011). Fruits have the highest
antioxidant value which neutralizes free harmfulicals in human body (Halvorses al., 2002). However,
fruits and vegetables have been recognized asfisaymi reservoirs of food-borne pathogens (Bergeal.,
2010). Report of World Health Organization (WHO 12D established that food-borne diseases remainjarm
source of morbidity and mortality in the generappiation, mainly in susceptible groups, such aaritd, the
elderly and the immuno-compromised. In another pedelent study, WHO (2007) submitted that about 1.5
billion cases of diarrhoea and more than threeioniltleaths that occur in children every year ara essult of
food and water contamination. Although these infe have received considerable attention, they are
considered emerging because they have recentlyfecommon (World Health Organization, 2002).

In the past, the risk of human infection with gastrestinal parasites was limited to distinct geqpdric
regions because of parasites’ adaptations to spelgfinitive hosts, selective intermediate host garticular
environmental conditions (Doaa, 2012). These barrége slowly being breached, by international étand
rapid refrigerated food transport which becamelale to an unprecedented level at the end of fitle @ntury
(Orlandiet al., 2002). Some of the factors responsible for lugkvalence of infections in developing countries
are well recognized. They include poor personalidnyg poor environmental hygiene, poor health syste
(Tamiratet al., 2014), poverty, poor sanitation, ignorance, mtltion (Adefioyeet al., 2011), ageing, immune
suppression and filth flies’ abundance (Ogunmiyal., 2015). The tendency in many countries towaréhgat
raw, or lightly cooked vegetables to preserve tastknot denaturing nutrients may also increaselthaces of
food-borne parasitic infections (Erdogrul eeher, 2005). Similarly, Adefioyet al., 2011 reiterated that eating
habit that involves the consumption of raw vegedapfish, crustacean and meat can lead to trarismis$
helminth infections. Additionally, the consumptiof raw fruits and vegetables without proper washsman
important route in the transmission of parasitigedises (Slifket al., 2000). Furthermore, intestinal helminthes
and protozoa could infect humans due to consumptibicontaminated, uncooked, or improperly washed
vegetables and fruits (Maysat,al., 2014).

Previous research had laid adequate foundationadous sources of human enteric parasitic pathmgen
For instance, Christine and Christopher (2000) aetk eggs ofAscaris species on fresh vegetables in
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industrialized countriesFurnesset al., (2001) found out that giardiasis infection isquently associated with
ingestion of infective stage of the organism in evatvegetables and uncooked meat. In a study dfsher
Vietnam, Tramet al., (2010) observed that 10.4% of basil (n=96) sas\plere positive foCyclospora spp.
oocysts. Food Standards Austrailia New Zealand (#&54013) discovered that the outbrealCotayetanensis
have largely been associated with fresh produncehas been identified in international surveyseaxh produce.

E. histolytica is the second leading parasitic cause of deatlhdwite and it is its cysts have found fresh fruits
and vegetables from agricultural fields (Tamitdl., 2014). Beuchat (2002) reported that contanomadif soil
with animal wastes and increased application ofropprly composted manures to soil in which vegetslaire
grown also play a role in parasite contaminatiogrieen vegetables. Orlargtial., (2002) stated that the risk of
spreading these contaminations to other countr@na@ be under estimated considering exportation of
cultivated fruits and vegetables in the developawgintries to developed ones. WHO (2002) assertat th
changes in lifestyle, food consumption patternghsas the increase in the number of people eatieglan
prepared in restaurants, canteens and fast foddt®uats well as from street food vendors who doahetys
respect food safety increase the risk of exposufeddborne infections. Mahvi and Kia (2006) repdrthat in
many developing countries, use of insufficientlgatied waste water to irrigate vegetable farmsssuace of
contamination with pathogenic parasites. Theref@rapahet al. (2009) emphasized that the continued use of
untreated waste water and manure as fertilizepsdduce fruits and vegetables is a major contnilgufactor to
fresh food contamination. Guptat al., (2010) discovered that bad hygienic practice durrarvesting,
transporting, processing and preparation by hasdiecluding consumers also contribute to parasitic
contaminations of fruits and vegetable.

In summary, the existing studies had establishedpibssibility of transmission of foodborne illnesse
However, there is dearth of research on the le¥gapasitic contamination on fruits and vegetalileghe
Nigerian context. As such, this current study isessary because Nigeria is one of the countriesuatiog for
the highest population infected with food bornehpgens (Federal Ministry of Health, 2013). In Nigedue to
inadequate and non-existing system for routinerdiags, monitoring and reporting for many of theddmrne
pathogens, most outbreaks caused by contaminatiésl dnd vegetables go undetected and the incidefrtbeir
occurrence in food is undermined (Doretyal., 2009). From the foregoing, it is therefore ingiee to assess
the degree of parasitic contamination on non-sedgauits and vegetables and the predisposing faatidll help
in proper evaluation of the prevalence and cordfa@nteric parasitic load among indigenous popaoifabf lle-

Ife, Southwest, Nigeria.

2. Methodology

2.1 Sudy Area

lle-Ife is an ancient Yoruba city in south-west®ligeria. It is located in the present Osun Stdtes tonsidered
a semi-urban town with human population of abot#,381 (National Census, 2006). lle-Ife is locatethim the

Tropical savanna climate zone of West Africa. I lsaerage rainfall of 1000-1250mm usually from Niatc

October and a mean relative humidity of 75% to 100%ere is Opa river and reservoir that serves astar

treatment facility for Obafemi Awolowo University.

2.2 Sample collection

The fruits and vegetables used in this study wetected from five markets in the study area. Thejude
apple Malus domestica), tomatoes l{ycopersicon esculentum), carrot Daucus carota), Cucumber Cucumis
sativus) Waterleaf Talinum trangulare), Spinach Amaranthus spinosus), White jute Corchorus olitorius),
African spinanch $olanecio biafrae), Fluted pumpkin Telfairia occidentalis), Cabbage HBrassica oleracea).
The markets sampled were fresh food markets white whosen at random. They include: New market{r@len
market of Obafemi Awolowo Universitylode market,Ife market and Better life market.

2.3 Questionnaire survey

Purposive sampling methods were adopted to setrudars of fresh fruits and vegetables from five kats.
Structured questionnaire, written in English arahstated into indigenougoruba language, was employed for
the survey. The participants were interviewed om plarticipants’ demographics (i.e. age, gendercatitin
attainment, family size) socio-economic backgroynd. occupation, household income), behavioursksri
(personal hygiene practices such as, hand wastigfgcation habits and garbage disposal), and enmieatal
sanitation conditions (i.e. latrine system, sowteater supply).

2.4 Laboratory analysis

Fruits and vegetables bought were put in a stbolel, covered, labelled and transported to the Diepant of
Medical Microbiology and Parasitology laboratoryb@@emi Awolowo University, Nigeria for laboratory
analysis.
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Sedimentation and floatation methods were adopiedhfcroscopic examinations. 200-250 g of each frui
and vegetable sample was lapped in distilled wiatef0-20 minutes. The resulting wash formed wasirstd
through a sterile sieve (pore size) to remove uralde materials. The filtrate was centrifuged @0@ rpm for
15 minutes, and decanted. The supernatant wagdiggtato the disinfectant jar. The sediment was@d on a
clean grease-free slide on which a clean covemglip gently placed to avoid air bubbles and owading. The
preparation was examined under light microscopeguXil0 objective lens. Consequently, the remnarthef
sediment was re-suspended in zinc sulphate flli@tfup to the brim with a superimposed cover Slipe cover
slip was picked from the edges by sterile forcepexamined under light microscope to investigatsence of
parasites. Developmental stages of parasites wengified following the descriptions of Cheesbrogb09).

2.5 Satidtical Analysis

Data analyses were performed using Statistical &gekor Social Science version 20. Pearson’s amysgtest
was used to investigate the association betweerbeuof parasites recovered as the dependent variabt
personal hygiene practices as the independentbl@siaDescriptive analysis was used for the denpigca
characteristics of the population. Prevalence ¢éremhuman parasites and other parameters weressed in
percentages.

3. Results

A total of 350 batches of fruits and vegetablesewvekamined for parasitic contamination. A total 244
(69.7%) of the fruits and vegetables sampled wesitige for eggs, cysts or oocysts of parasiteblda shows
the level of parasitic contamination among thetéraind vegetables examined; tomatoes had the higheder
18 (50%) of parasites while the lowest 8 (25%) wasApples. Four of the vegetables (Water leaf, &gin
White jute and African spinach) showed equal degifggarasitic contamination which is 100% while Gage
had the lowest number 22 (64.7%) of parasitesenetd from it.

Table 1. Degree of Parasitic contamination of raihd vegetables from various markets

Fruits and New Ilode Ife Better O.A.U. Total

Vegetables Market Market Market life Central number
Market mar ket positive

(%)

Number ~ Number Number Number Number Number Number Number Number ~ Number
examined (%) +ve  examined (%) +ve  examined (%) +ve  examined (%) +ve  examined (%) +ve
Apples 4 2 (50) 6 4 (66.6) 6 2(33.3) 8 0 (0) 8 (op 8 (25)
Tomatoes 8 2 (25) 6 0 (0) 6 2(33.3) 8 6 (75) 8 (1®) 18 (50)
Carrots 8 2 (25) 6 2(33.3) 6 2 (33.3) 8 4 (50) 8 0(0) 10(27.7)
Cucumbers 8 0 (0) 6 4 (66.6) 6 2(33.3) 8 2 (25) 8 4(50) 12(33.3)
Waterleaf 8 8 (100) 4 4 (100) 6 6 (100) 8 8 (100) 8 8 (100) 34 (100)
Spinach 8 8 (100) 6 6 (100) 6 6 (100) 8 8 (100) 88(100) 36 (100)
White jute 8 8(100) 6 6 (100) 6 6 (100) 8 8 (100) 8 8 (100) 36 (100)
African 6 6 (100) 6 6 (100) 6 6 (100) 8 8 (100) 8 8 (100) 4 (BOO)
spinach
Fluted 8 8 (100) 6 6 (100) 6 6 (100) 8 6 (75) 8 8 (100) (B4.4)
pumpkin

Cabbage 8 6 (75) 6 4 (66.6) 6  4(66.6) 8 2 (25) 66 (100) 22 (64.7)
Total 74 50(67.5) 58 42(72.4) 60 42 (70) 80 52 (65 78 58 (74) 244
(69.7)

Nine genera of parasites were observed from fraitd vegetables examined in the study. Parasites
identified include helminthsiscaris lumbricoides, Enterobius vermicularis, Taenia spp and hookworm. While
the protozoan parasites identified incluBietamoeba histolytica, Entamoeba coli, Balantidium coli, Giardia
lamblia and Cyclospora cayetenensis. Overall, Table 2 shows the prevalence of isol@@dsites from fruits and
vegetables investigated in this study; ovaEofvermicularis (18.29%),A. lumbricoides (8.86%), cysts oE.
histolytica (5.14%), cysts o65. lambila (5.43%), ova of hookworms (2.29%), cystskofcoli (7.71%). Oocysts
of C. cayetenensis were 4.86%, cysts oB. coli (8.29%), ova ofTeania spp (4.29%). The overall prevalence of
parasites was 65.16%.

There was a positive correlation between the nurobémwits and vegetables sampled and the number of
parasites retrieved from them. (r = 0.3885 0.016). In Table 3, it was observed that alltfund vegetables
sampled from various markets had more than onesparan them. The leafy vegetables showed highgr po
parasitic contamination than the fruits. White jated water leaf had the highest poly parasitic amittation,
followed by spinach, African spinach and fluted pkin while the lowest poly parasitic contaminatisas
found on carrot with the presence of two parasites.
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Table 2. Prevalence of isolated parasites fromdramd vegetables in various markets

New market  Ilode market Ife market Better life OA.U Total

Isolated Parasites Nos (%) Nos (%) Nos (%) mar ket Central Number (%)
Nos (%) mar ket
Nos (%)
E. vermicularis 21 (6) 7(2) 12 (3.42) 13 (3.71) 11 (3.14) 64 (18.29)
A. lumbricoides 14 (4) 7(2) 3(0.85) 6 (1.7) 1(0.3) 31 (8.86)
E. histolytica 7 (2) 1(0.3) 1(0.3) 5(1.42) 4 (1.14) 18 (5.14)
G. lambila 4 (1.14) 1(0.3) 2 (0.57) 3(0.85) 9 (2.57) 19 (5.43)
Hookworm 2 (0.57) 1(0.3) 1(0.3) 2 (0.57) 2 (0.57) 08 (2.29)
E. coli 7(2) 0 (0) 6(1.7) 6 (1.7) 8 (2.28) 27 (7.71)
C. cayetenensis 1(0.3) 1(0.3) 7(2) 5(1.42) 3(0.85) 17 (4.86)
B. coli 1(0.28) 6 (1.7) 6 (1.7) 8 (2.28) 8 (2.28) 29 (8.29)
Teania spp 2 (0.57) 3(0.85) 3(0.85) 4 (1.14) 3(0.85) 15 (4.29)
Total 59 (16.85) 27 (7.71) 41 (11.71) 52 (14.86) 49 (14) 228 (65.16)
Table 3. Poly parasitic infection of fruits and etaples
Parasites Apple Tomatoes Carrot  Cucumber Water|eaf Spinach White African Fluted Cabbage
jute spinach pumpkin

E. vermicularis + - + + + + + +
A. lumbricoides - - - + + + + + +
E. histolytica - + - + + + + + - +
G. lambila + - - + + + + + +
Hookworm - - + + + - +
E. coli - + - + + + + + +
C. cayetenensis - - - - + + + + + -
B. coli + + + + + - + + - +
Teania spp - - + + + + +

In Table 4, it was discovered that food vendorsygdaimportant roles in the transmission of intestin
parasites. Examining factors associated with pécasbntamination of fruits and vegetable, two huaad
vendors comprising 172 female and 28 male respdsdeere interviewed. 52% rinsed hands with onlyewat
after using the toilet, 45% washed with soap and @&onot wash hands at all. 47% of respondentsoseld
washed hands before handling produce while 12%yswsashed hands. Well water (55%) was mostly used t
wash produce by vendors followed by water fromastr§24%). Majority of vendors (92%) displayed proelu
on the table uncovered where they were exposedists cand flies. Most of the vendors (86%) assettiati
produce was gotten from middle men as 14% had pitettuce supplied by farmers directly. 53% usedstbee
room, 43% of the vendors stored in open air baskbie 4% used the floor.
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Table 4. Factors associated with human entericsfiasstransmission among vendors
Risk Factors Frequency Per centage
<30 52 26
Age (years) 31-40 94 47
41-50 38 19
>50 16 8
Gender Male 172 86
Female 28 14
No education 26 13
Educational level of vendor Primary 54 27
Secondary 114 57
Tertiary 6 3
Water closet 8 40
Sewage Disposal System Latrine 120 60
Bush - -
Rinse only with water 104 52
Hand washing after toilet Wash with soap 90 45
Do not wash 6 3
Hand washing before handling | Seldom 94 a7
produce Frequently 94 47
Always 12 6
Seldom 44 22
Cleaning platform before display Frequently 136 68
Always 20 10
Floor 4 2
Platform for display Shelf in shop 4 2
Tables 184 92
Wheel barrow 8 4
Farmers 28 14
Sour ce of Produce Middlemen 172 86
Private Garden - -
Storeroom 106 53
Produce Storage Basket 86 43
Floor 8 4
Tap 42 21
Sour ce of water for washing Well 110 55
Stream 48 24
Covering after display Yes 02 1
No 198 99
Having pet(s) Yes 74 37
No 126 63

4. Discussions
The presence of intestinal parasites on fruits aegetables sampled in this study is suggestiveaetdl
contamination either directly or indirectly. Thensomption of raw or undercooked vegetables is anmbg
which the transmission of these parasites is befifiected. Study by Shahonazi and Jafari-Sabet (2846
pointed out that the poorly washed vegetables ar@jar route for transmitting intestinal parasitiéections.
Faecal contamination of water sources used inaitiog could also be an important source of huméection,
therefore, contamination of fresh fruits and velkts are of greatest concern (Orlaadal., 2002). Isolation of
more than one parasite per fruit and vegetable Emmm this work reflects the possibility of faecal
contamination of vegetables and fruits which maebpbly results into poly parasitic infection inma he high
occurrence of these parasites reflects a high lef/elontamination and persistence of human infectibhis
agrees with the report of Gibson (1994), that ttevalence of intestinal parasites among a partiquéaple is
an attribute of environmental pollution by humaedes.

The high level of contamination of the leafy veddga might be due to their uneven surfaces thatemad
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parasitic eggs, cyst and larvae attach to theiiases easily, when washed either in the farm ahémarket
(Amoahet al., 2006). Waterleaf was among the leafy vegetathlaswere most contaminated with parasites as
reported by Ojemudia (2011) who reported more ®@mper cent contamination of waterleaf. The |daat!
(25%) of parasites found on apples and cucumbe88%3d in this study was due to the fact that thayeh
smooth skin which enhances the removal of paragits when washed.

Among the fruit varieties, tomato was the most aarihated with a rate of 50%, which could be assalte
of its low growth height above the soil level timédisposed it to contamination with parasitesrdyfiooding
as well as heavy rain splashes. More so, tomatwsgyinoe uncultivated soil frequently in poor enviroenmt where
sewage and other human effluents are deposited.etwthis result is in accordance with the findiragf
Simeon-Oke (2014) in which Tomato had 37.5% comntatn rates but disagreed with the work of Daetda.
(2011) in which Tomato and Carrot had 10% and 6#tamination rates, respectively. The high prevadeoic
parasitic contaminations of fruits and vegetabtethese open markets are characterized by thenuesé poor
drainage, lack of modern toilet facilities, impromhsposal of faeces from children of traders, sefdumping
sites nearby and poor hygienic practice. The pssiecovered from the samples include, ovaEof
vermicularis 64 (18.29%)A. lumbricoides 31 (8.86%), cyst oE. histolytica 18 (5.14%)G. lamblia 19 (5.43%),
ova of Hookworm 8 (2.29%), cyst & coli 27 (7.71%), oocyst of. cayetenensis 17 (4.86%), cysts dB. coli
29 (8.29%) and ova OfFeania spp 15 (4.29%). The most frequent parasites recoverme B vermicularis 64
(18.29%),A. lumbricoides 31 (8.86%) and cysts &. coli 29 (8.29%). This result contrasts with the findimds
Simeon-Oke (2014) who reported a contamination @&®5.7% inA. lumbricoides, 22.8% inB. coli, 20.0% in
E. histolytica, 11.4% inG. lamblia andH. nana, respectively and 8.5% iA. duodenale.

Variations in the parasites recorded in this stody be due to difference in the geographical locatiof
the study when compared with the reports of eaitieestigators. Ova oA. lumbricoides, and hookworm, cysts
of E. histolytica and E. coli were common in these studies. In all these studies,of A. lumbricoides was
commonly isolated from specimens in all the markdtsis could be due to the ability of the eggs loé t
parasites, which has a thick shell that is higklsistant to adverse environmental conditions, whalld serve
as an indication to water pollution as a resulingfiscriminate defecation resulting in pollution whter and
farmland as observed by Dametral. (2007).

Unhygienic behaviours discovered in the vendorsrinéwed in this study played important roles ie th
transmission of intestinal parasites. 52% rinseddbawith only water after using the toilet, 45% hed with
soap and 3% did not wash hands at all. 47% of refgruts seldom washed hands before handling prodhibe
12% always washed hands. The rinsing of the harid water only may pose greater exposure to infaci®
the source of the water is a determining factoeé8in and Amiana, 2014). Majority of vendors (92%plhyed
produce on the table uncovered where they weresexpto dusts and flies. It had been well estabdishat flies
can act as vectors for a number of pathogenic miganisms including human intestinal parasites (@gu et
al., 2015). Respondents who displayed their producthe table were 92% as 4%, 2%, 2% displayed orewhe
barrows, bare floor and shop shelves, respectivéiis is at variance from other African markets veh&87.5%
of vendors displayed their vegetables on the flpothe road side (Tamirat, 2014).

In this study, there is positive correlation betwebe number of fruits and vegetables sampled had t
number of parasites recovered from them (r = 0.858,0.016). Hand washing had no significant influence
the number of enteric parasites retrieved. Thers m@ significant difference in the samples washéith w
different water sources. Also, water source hasignificant relationship on the number of parasktasoured
by the fruits and vegetables. Therefore, the mbee improperly cooked/washed fruits and vegetables a
consumed, the more the likelihood of parasites stege Thus, preference for eating raw or slighthpked
vegetables to protect heat labile nutrients masemse the risk of foodborne infections (Fakhhl., 2012).

All isolated fresh fruit and vegetable samples hamfe than one species of parasites per sample. This
indicates the magnitude of a single faecal contatiin of vegetables, which may result in poly pti@s
contamination; this is in accordance with the viviMohamedet al. (2016).

5. Conclusion

This paper has investigated human enteric pargmticogens in fresh fruits and vegetables consum#eé-Ife,
Osun State. The findings raised concern of pubéalth being at high risk of infection witAscariasis,
Amoebiasis, Enterobiasis and others. This is suggestive that humans ardeight risk of intestinal parasitic
infections from contaminated fresh fruits and vagtds in the study area. As it is, the combat apaliseases
transmissible by fresh fruits and vegetables reguiamiliarity with the ecology of microorganismsdapublic
awareness on the transmission of intestinal pasasithere is need for public enlightenment campaigrhe
danger of consuming inadequately washed fruits\asggttables. Obviously, another point worthy of tasts is
the frank fight by public health workers againshygienic handling of produce in public place likankets.
Consumers should cultivate the habit of thorouglshireg of fruits and vegetables with clean waterobef
consumption. Such will reduce or completely elinnghe level of parasitic contamination on the picel
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Farmers should be educated on the adverse effeasng untreated or polluted water for irrigatias this can
serve as source of contamination. Enlightenmengraras for the public on necessity of food sanitatmd
personal hygiene should be intensified. Other pa@tkrroutes of transmission, such as post-harvgstin
procedures, contamination from environment duriagdiing, transport and storage, or direct contatitina
from individuals involved in the production and pessing of products should be investigated as all
treatment of infected individuals should be conséde

References

Adefioye, O. A., Efunshile, A. M., Ojurongbe, O.kiAdele, A. A., Adewuyi, I. K., Bolaji, O.S., Aded#lan, S.
A. and Adeyeba, A. O. (2011). Intestinal Helmin#isaamong School Children in llie, Osun State,
Southwest, NigerigSerra Leone Journal of Biomedical Research; 3:36-42.

Amoabh, P., Drechsel, P., Abaidoo, R. C. (2006)tiBides and Pathogen contamination of vegetabl&hiana’'s
urban marketsArchives of Environmental Contamination and Toxicology; 50: 1-6

Amoah, P., Drechsel, P., Abaidoo, R. C., and Abmgha. M. (2009). Improving food hygiene in Afrigéhere
vegetables are irrigated with polluted water. Regi®anitation and Hygiene Symposium 3 - 5

Beuchat L. R, (2002) “Ecological factors influengigurvival and growth of human pathogens on ravtsfrand
vegetables,Microbes and Infection, vol. 4, no. 4, pp. 413-423.

Berger, C. N., Sodha, S. V., Shaw, R. K., Griffin, M., Pink, D. and Hand, P. (2010). Fresh  $rand
vegetables as vehicles for the transmission of ImupaghogensEnvironmental Microbiology 12(9): 2385 -
2397.

Brandl, M. T. (2006). Fitness of human enteric pgdns on plants and implications for food safétynual
Review of Phytopathology 44: 367 - 392.

Christine A Northrop-Clewes and Christopher Sh&000). Parasite®ritish Medical Bulletin, 56 (No 1) 193-
208.

Damen, J.G., Banwat, E.B., Egah, D.Z and Allandn&. (2007). Parasitic contamination of vegetalite3os,
Nigeria.Annals of African Medicine; 6:115-118.

Dauda, M., Medinat, M. and Sabiu, T. (2011). Pai@asontamination of fruits and vegetables soldKatuna
Metropolis, NigeriaNigerian Journal of Parasitology; 32(2):309-315.

Dixon, B., Parrington, L., Cook, A., Pollari, F.afer, J. (2013) Detection Gfclospora, Cryptosporidium, and
Giardia in ready-to-eat packaged leafy greens in Ontarama@a.Journal of Food Protection 76(2):307—
313.

Doaa El Said Said (2012). Detection of parasitesoimmonly consumed raw vegetabldkxandria Journal of
Medicine; 48: 345-352.

Dorny, P., Praet, N., Deckers, N., and Gabriel, (Z09). “Emerging foodborne parasites/eterinary
Parasitology, vol. 163, no. 3, pp. 196—-206.

Doyle, M. P., and Erickson, M. C. (2008). Summeketirg 2007-the problems with fresh produce: an\deer.
Journal of Applied Microbiology 105(2): 317 — 330.

Erdog’rul, O..Sener, H. (2005). The contamination of various feuitl vegetable witEnterobius vermicularis,
Ascaris eggs, Entamoeba histolyca cysts &ardia cysts.Food Control, 16: 557-60.

Etewa, S. E., Abdel-Rahman, S. A., Abd El-Aal, N.Fathy, G. M., El- Shafey, M. A., Ewis, A. M. @014).
Geohelminths distribution as affected by soil prtips, physicochemical factors and climate in Shiark
governorate Egyptlournal of Parasites and Diseases; http://dx.doi.org/10.1007/s12639-014-0532-5.

Fallah, A. A., Pirali-Kheirabadi, K., Shirvani, fand Saei-Dehkordi, S.S (2012). “Prevalence of pigzas
contamination in vegetables used for raw consumptio Shahrekord, Iran: influence of season and
washing procedureFood Control; 25(2): 617-620.

Federal Ministry of Health. Nigeria master plan foeglected tropical diseases (NTDs) 2013-2017, &buj
Federal Ministry of Health. 2013;142.

FSANZ (2013). Agents of Foodborne illnessé€e? Food Standard Australia New Zealand.

Furness, B. W., Beach, M. J., Roberts, J. M. (2@i&)diasis surveillance— United States, 1992-198VIWR
CDC Surveiii Summ: 49 (7): 1-13.

Gibson, D.I. and Bray, R.A. (1994). The evolutionaxpansion and host parasite relationship of tlgemka,
International Journal of Parasitology; 24: 12-26.

Gupta, S., Satpati, S., Nayek, S., Garai, D. (20E@fect of wastewater irrigation on vegetablegeétation to
bioaccumulation of heavy metals and biochemicahgka.Environ Monit Assess; 165 (1-4): 169-77.

Hotez, P. J., Asojo O. and Adesina, M. A. (2012igdxa: “Ground Zero” for the high prevalence Nexjésl
Tropical Disease$?LoS Neglected Tropical Diseases. DOI: 10.1371/journal.pntd.0000412.

Mahvi, A.H. and Kia, E.B. (2006). Helminth eggsraw and treated wastewater in the Islamic Repuilican.
East Mediterrean Health Journal; 12(1-2): 137143.

Maysa, E., Samia, M. R., Mona, E. N., Azza, M. S.aBd Amera, S. E. (2014). Parasitic Contaminatibn

40



Food Science and Quality Management www.iiste.org
ISSN 2224-6088 (Paper) ISSN 2225-0557 (Online) s.l_i'j
\Vol.66, 2017 IIS E

Commonly Consumed Fresh Leafy Vegetables in Belgypt. Parasitology Department, Faculty of
Medicine, Benha University, Benha 13518, Egypt. saalyassan@fmed.bu.edu.eg

Mohamed, M.A., Siddig, E.E., Elaagip, A.H., EdrisM. and Nasr, A.A. (2016). Parasitic contaminatiofn
fresh vegetables sold at central markets in Khantstate, Sudamnnals of Clinical Microbiology and
Antimicrobials: 15:17.

Ogunniyi, T. A. B., Olajide, J. S. and Oyelade, J0.(2015). Human intestinal parasites associat¢d mon-
biting flies in lle-Ife, NigeriaJournal of Medical and Biological Science Research; 1(9): 124-129.

Ojemudia, Theophilus Idahosa. (2011). Parasitic t&iamation of Fresh Vegetables Sold in Jos Markets,
National Veterinary Research Institute (NVRI), VoRlateau State, Nigeri&lobal Journal of Medical
research, Volume 11 Issue 1 Version 1, Online ISSN: 0975&88

Orlandi, P. A., Chu, D. M. T., Bier, J. W and JamksG. J. (2002). Parasites and the food sugjdgd Technol.
56, 72-81.

Oranusi, S. U., Oguoma, O. I. and Agusi, E. (20M38icrobiological quality assessment of foods said i
students’ cafeteriasslobal Research Journal of Microbiology; 3(1): 1-7.

Shahonazi, M. and Jafari-Sabet, M. (2010). Preealaf parasitic contamination of raw vegetablesiliages
of Qazvin Province, Irarzoodborne Pathogenic Diseases; 7(9): 1025-1030.

Simon-Oke, I. A., Afolabi, O. J. and Obasola, O.(#014). Parasitic Contamination of Fruits and Mabgkes
Sold at Akure Metropolis, Ondo State, Nigeria. Diéypant of Biology, Federal  University  of
Technology Akure Nigeria.

Slifko, T. R., Smith, H. V. and Rose, J. B. (200Bjnerging parasite zoonoses associated with watkfand.
International Journal of Parasitology; 30 (12-13):1379-93.

Tamirat Tefera, Abdissa Biruksew, Zeleke Mekonnemd Teferi Eshetu (2014). Parasitic Contaminatibn o
Fruits and Vegetables Collected from Selected Lddalkets Jimma Townlnternational Scholarly
Research Notices; 1-7.

Tamirat Tefera and Mebrie G. (2014) Prevalence @nedictors of intestinal parasites among food hensdin
Yebu Town, Southwest EthopiBLoS ONE 9(10): €110621. doi: 10.1371/journal.pone.0110621

Tram, N. T., Hoang, L. M. N., Cam, P. D., Chung,TR.Fyfe, M. W., Issac-Renton, J. L, Ong, C. S(2010)
Cyclospora spp. in herbs and water samples collected from etargnd farms in Hanoi, Vietnam. Tropical
Medicine and International Health 13(11):1415-1420.

Weaver, H. J., Hawdon, J. M., Hoberg, E. P. (20Bdil-transmitted helminthiases: implications ofhte
change and human behavi@rends Parasitol; 26: 574-581.

World Health Organization, 2002. Foodborne Disease = Emerging.
http://www.who.int/mediacentre/factsheets/fs124geinf.html. Accessed on 9/10/2012.

WHO (2007). Food safety and foodborne ilinesses staeet no. 237.
http://www.who.int/mediacentre/factsheets/fs237/artessed on 9/10/2012.

WHO (2011). Enterohaemorrhagic Escherichia  coli  EEH Fact sheet no. 125
http://www.who.int/mediacentre/factsheets/fs125/armtessed on 9/10/2012.

41



