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Abstract

Thelevd of contamination by helminths of some common fruitsand vegetables sold in Onitshamarkets
was assessed between February and May, 2008. Fruits and vegetabl eswere bought directly from rural
farmers between the hours of 07:00 and 09:00hrs. Separately, each fruit and about 200gram of each type
of vegetablewas carefully washed in 200ml of ditilled water. Formol-ether concentration techniquewas
employed to concentratethe parasites. Fruitsexaminedinclude Carica papaya (pawpaw), Chrysophilum
albidum (local apple), Psidiumguajava (guava), Lycoper sicum esculentum (tomato); while vegetables
examined were Amaranthus cruentus (green), Telfaira occidentalis (fluted pumpkin), Taliniumtriangulare
(water leaf) and Solanum macrocarpon (garden egg leaves). Encountered parasites include; Ascaris
lumbricoides, Ancylostoma sp., Trichuristrichiuraeggsand larvae of Srongyloides stercoralis(also dog
parasite). Ascarislumbricoides(66.1%0) wasmostly encountered. Vegetabl eshaboured more parasites(86.2%6)
thanfruits(13.8%) and thedifferencewas statisticaly significant (p<0.05). Taliniumtriangulare (water leaf)
recorded the highest contaminationrateof 27. 7% whilethefruit Carica papaya (pawpaw) haboured no paradte.
Entamoeba histolyticawascommoninal the samples. Thoroughwashing of al fruitsand vegetablesbefore
consumptionisrecommended among others.
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Introduction
Soil transmitted helminths are referred to as

shown high prevalence of geohelminthsamong
humans and their environment (Ejezie, 1981,

geohdminths. Thesehdminthscompletea part of
ther lifecycdeinthesoil after being extruded dong
with faeces. The most important soil transmitted
helminths are Ascaris lumbricoides, Trichuris
trichiura, Ancylostoma sp., Toxocara canis and
Toxocara catis of dogs and cats respectively
(WHO, 1987). Many studies in Nigeria have
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Umoh et al., 2001; Eneanyaand Njom, 2003).
The prevaence of these parasitesare promoted
by severa epidemiological factorssuch aspoor
sanitation, poor personal hygiene, irrigation and
variousagricultural practicessuch asthe use of
night soil asfertilizer inthefarm (Ejezie, 1981).
Soilspolluted with faecd materid sareingrumenta
inthetransmisson of geohe minths. Here, fertilized
eggs deposited in the soil develop rapidly to
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infective stage, depending on environmental
conditions. Eggsarethentransferred from soil to
vegetables, to handsand finally to the mouth.

Fruits and leafy vegetables are common
sources of vitamins, minerals and proteins,
becausethey arerdatively cheap. Many families
depend on them to complement the proteinintake
from meat asthe cost of meat has gone beyond
thereach of many familiesin devel oping countries
likeNigeria. However, if careisnot taken, these
cheap sourcesof vitamins, mineralsand proteins
couldleadto poorer hedthif fruitsand vegetables
areingested with ovaor larvae of geohe minths.
This could lead to more serious consequences.
Reportson the pathol ogical and other effects of
these geohel minths abound (Ejezie, 1981; Ukoali,
1984; Stephenson, 1987; Haling, 1993; Umoh et
al., 2001; Asinobi et al., 2007).

Thevegetables and fruits brought to Onitsha
urban (the study area) for sales are from rura
areas. In such rural areas, most families and
farmers still defeacate in the bushes around their
houses and when at the farm, hence the standard
of their personal hygiene are usually low.

This study was therefore carried out to
determinetheleve of contamination of fruitsand
vegetablessold in Onitshaurban and to highlight
theneed for proper waste disposal facilitiesinthe
Onitshaarea.

Materialsand method
Study area

Onitsha is a large commercial city in Anambra
State, Southeasterm, Nigeria. Itisin Onitsha South
Local Government Area, within latitude 6° 05'N
and longitude 7° 05’. Onitshaisdensely popul ated
by people of different socio-economic status. The
town is associated with River Niger, which flows
down from The Futgjalon Mountains. The climate
is tropical with an average yearly rainfall of
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2000mm, mean temperatures of 27.6°C in the wet
season and 32°Cin the hot season (Atlas, 1989).

Onitshabeing acommercial center has so
many markets. The Onitsha Main Market is
acclamedtobethelargestin West Africa. Daily
marketswherefood stuff are sold include Ose,
Ochanja and Nkpor (a suburb of Onitsha)
markets.

Observations and oral interview of the
market womenwho dedl onfruitsand vegetables
in Onitshashowed that thesefruitsand vegetables
are brought into Onitshaby farmersat Otuocha,
Obog, Agulu, Ihiala, Obaand other small rural
communitiesaround Onitsha. They bringinthese
items for quick sales due to the large human
population that resdein Onitsha. Theseitemsare
mostly sold in the morning hoursfrom 07:00—
011:00hrsdaily. Observationsand oral interview
alsorevededthat most rura farmersinthestudy
areadtill usenight soil aswell asanimal dung as
fertilizerinthefarm.,

Samplecollection and laboratory analysis
Fruitsand |l eafy vegetableswere purchased from
thesemarketsinthemorning hours, between 07:00
and 09:00hrs, directly fromtherurd farmers. Fruit
bought include Carica papaya (pawpaw),
Chrysophilum albidum (local apple),
Lycopers cumesculentum (tomato) and Psdium
guajava (guava). The leafy vegetables were
Amaranthus cruentus (green), Telfeira
occidentalis (fluted pumpkin), Talinuim
triangulare (water leaf) and Solanum
macrocar pon(gardenegg). Thefruitsand vegetables
weretrangportedin clean, labdled polythenebags
tothe Department of Parasitology and Entomology
laboratory of Nnamdi Azikiwe University for
examination.

About 200grams of each type of vegetable
wascarefully washed in 200ml of distilled water.
Using clean basins, each fruit was washed in
200mls of distilled water. Each resulting
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suspensonwasstrained through apieceof double-
layered cheesecloth, which filtered off sand
particlesbut dlowed the passage of helmintheggs
andlarvae. Each suspension wastransferredtoa
clean specimenbottleand labeled. Thefiltratewas
centrifuged at 2500rpm for one minute. Formol-
ether Concentration Technique, asoutlined by
WHO (1991) and Ekwunife (2003) was
employed for further analysis of thesediments.
After processng withformain and ether and the
supernatant decanted, the sedimentswereagitated
toform suspensonwiththeremainingfluidonthe
sides of the tube. A drop of the suspension was
transferred onto a clean dide for microscopic
examination under acover dipusingtheX10and
X40 objectives. Thewholeareaunder the cover
dipwaschecked for eggsandlarvae. Theprocess
wassystematically repeated until thesedimentin
each centrifuge tubewas exhausted.

Statistical analysis
Data collected were analysed using descriptive
gdidics. Variaionin contamination by monthwas
tested using chi-square while variation in
contamination between vegetablesand fruitswas
tested using Z score.

Results

Results showed that atotal of 130 parasitic
stages comprising 125 (77.7%) ova and 5
(22.3%) larva were encountered. The most
frequently encountered ova was that of A.
lumbricoides, 86(66.1%). Other encountered
parasitesareshownin Table 1. Thevegetable T.
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triangularerecorded thehighest contaminationrate
of 27.7%, while S marcrocarpon (garden egg
leaves) showed theleast contamination among the
vegetables. Among thefruitsthe Chrysophilum
albidum (local apple), recorded the highest
contamination of 8(6.2%) while C. papaya
haboured no parasite (Table 1).

More parasites 33(28.9%), 34(29.8%)
were recovered in February and March
respectively than in the months of April 29
(25.4%) and May 17 (14.9%). This observed
differenceswasnot significant (X°_ =1.8, X* =
3.3,df =9, p>0.05) (Table 2).

Vegetables haboured more parasites
114(86.2%) than fruits 16(13.8%) asshownin
Tables 2 and 3. The Z score showed mean
differencein contamination by vegetableandfruits
Thusthedifferencewassgnificant (Z,,=1.96,Z
=3.01, df =inf asn, +n, =30, p< 0.05).

Discussion

Findingsshowed that our common vegetablesare
predisposed to contamination by geoheminths.
Such contaminated vegetables and fruits have
seriousheathimplications, if eaten raw. Usualy
thegarden egg fruitsand leavesareeatenraw in
locd sdladdongwithingredients. Fruitslikeguava
and C. albidum are often picked up from the
groundwhenripeandfdlen. Suchfruitsareesten,
often after merely dusting-off thedirt with hands
by most people. Health implications of the
encountered parasites have been reported
(Stephenson, 1987; Haling, 1993).
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Tablel. Distribution of geoheminth ovaand lar vaer ecover ed from theexamined fruitsand vegetablessold at
Onitshaurban, AnambraState, Southeast, Nigeria

Vegetable A. lumbricoides T. trichiura Ancylostomasp. S stercoralis Total (%)
[fruit No. of ova No. of ova No. of ova No. of larvae

() (%) () ()
C. papaya - - - - 00)
C. albidum 7(5.4) - 1(0.8) - 8(6.2
P. guajava 4(3.1) - 1(0.8) - 53.8)
L. esculentus 3(2.3) - - - 323
A. cruentus 15(11.5) 53.8) 4(31) 2(15) 26(20.0)
T. occidentalis 16(12.3) 4(31) 6(4.6) 1(0.8) 27(20.8)
T. triangulare 23(19.2) 4(31) 8(6.2) 1(0.8) 36(27.7)
S. marcrocarpo 18(13.8) 2(15) 4(31) 1(0.8) 25(19.2)
Tota 86(66.2) 15(11.5) 24(185) 538) 130(100)

Table2. Monthly distribution of parastesrecovered from the vegetables

Geoheminth Months Totd
February March Apil May

A. lumbricoides 2 2 19 12 yy

T. trichiura 5 4 4 2 15

Ancylostoma sp., 6 7 6 3 2

S stercoralis 2 2 1 0 5

Totd 33(28.9%) 34(29.8%) 29(25.4%) 17(14.9%) 14

Table 3. Monthly distribution of parasitesrecovered from thefruits

Geohdminth Months Tota
February March Apil May

A. lumbricoides 5 6 2 1 14

T. trichiura 0 0 0 0 0

Ancylostoma sp., 2 0 0 0 2

S stercoralis 0 0 0 0 0

Totd 7 6 2 1 16

99



Ekwunife& Akolisa

Eneanyaand Njom (2003) havedso reported
that A. lumbricoides occur most frequently in
common fruitsand vegetables. Theencountering
of S stercoralis deserves attention due to the
fact that the parasite shows persistence in the
environment and can also result to azoonotic
infection acquired from dogs. Thisspeciescan
causeachronicperggentinfectioninmanepecdly
incompromised hosts (Liu and Weller, 1993).

That more parasiteswererecovered fromthe
vegetablesthan thefruitscould bedueto thefact
that fruit treesgrow higher than thevegetables. It
has been suggested that thelow growth height of
vegetablespredisposethemto contamination with
geohe minth parasite stages during flooding and
heavy rains splashes (Ayreset al., 1980). This
could asobethereasonwhy T. triangularewhich
grow very close to the soil was the most
contaminated. Dueto thefact that vegetablesare
closer to the soil they also comein contact with
contaminated water especidly insawageirrigation
system.

The study hasrevealed the potential risk of
contracting gechedminthinfectionsthroughingestion
of unwashed fruits and improperly washed
vegetables, epecidly thosegrowninenvironment
wheresoil ispolluted withfaeca materials. Most
rurd farmersinthestudy areadtill usenight soil as
well asanimal dung asfertilizer inthefarm. Some
still defecatein the bush around their housesand
when at thefarm. Therisk may be moreduring
dry season when vegetablesneed to beirrigated.
Since both the fruits and vegetables were
contaminated, consumers are advised to wash
them properly before consumption. Thorough
washing of thesefood itemswith saty water must
beimbibed. Effectivehedth education programmes
should re-emphasizethe need for composting of
human night soil and animal dung beforetheir use
as fertilizers. Health education campaigns to
emphasize the need for proper washing of
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vegetables is also necessary for hawkers of
vegetable saad prepared with garden egg leaves.
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