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Background: Fresh vegetables supply the body with essential supplements. The consump-

tion of raw vegetables and fruits are among the ways for transmission of intestinal parasitic

organisms to human beings. This study was aimed at detecting the parasitic contamination in

fresh vegetables sold at the central open-aired market of Tarcha town, Ethiopia.

Methods: A total of 270 fresh vegetables and fruit samples were collected from themainmarket

of Tarcha town during August 1, 2017–August 22, 2017. The samples were microscopically

examined for detection of medically important parasites after washing with 500 mL normal

saline and 24-hr sedimentation of the washing solution followed by centrifuging at 2000 g for 5

mins. After centrifugation, the supernatant was decanted leaving the sediment. Finally, the

sediment was examined under a light microscope for protozoans and helminths worms.

Results: Of the 270 fresh vegetable and fruit samples, 115 (42.6%) were found positive for

intestinal parasites. A high level of contamination in fresh vegetable and fruit samples was recorded

in cabbage 71.1% (32/45) while tomato was the least contaminated 24.4% (11/45). The identified

medically important parasites were Entamoeba histolytica/dispar, Giardia intestinalis, Ascaris

lumbricoides, Hymenolepis nana, Toxocara spp, Hymenolepis diminuta, and Cystoisospora belli.

The most predominant parasite encountered was Ascaris lumbricoides (16.7%) whereas

Cystoisospora belli (2.6%) the least detected. All of the vegetables and fruits that were contami-

nated were with more than one parasite species. A statistically significant association between the

type of vegetables and the presence of parasites was also observed (p=0.002).

Conclusion: This study has shown that fruits and vegetables which are sold in the study area are

highly contaminated with medically important parasites. Fruits and vegetables sold in the study

area may play a role in the transmission of intestinal parasitic infections to humans. Effective and

comprehensive prevention measures should be taken to ensure food safety. Relevant bodies should

work on addressing the issue of high rate of vegetable and fruit contamination in the study area.
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Background
Intestinal parasitic infections are among the major global public health problem.

Developing countries are prone to the infection because of lack of good sanitation and

personal hygiene practices. Moreover, environmental factors such as climate, geography,

temperature, soil type, and rainfall also play important roles that contribute to the

prevalence of intestinal parasitic infection.1 Studies show that infections with parasites

of medical importance are related to conditions of poor living, unclean drinking water,

poor sanitation, and hygiene.2,3
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Diseases which are resulting from contaminated food

and water are a major cause of morbidity and are still

a common threat to public health. Human infections result-

ing from eating raw fruits and vegetables have increased to

an alarming rate during the past decade.4

Studies done in Egypt, Libya, Saudi Arabia, Iraq, Iran,

the Philippines, and Arbaminch, Ethiopia to assess the role

uncooked vegetables and fruits play in the transmission of

medically important parasites have stressed that fruits and

vegetables, especially consumed raw and unwashed, play

a great role in the transmission of protozoans and hel-

minths of clinical importance.5-14

Outbreaks of intestinal parasitic infections that were

associated with raw vegetables have been reported from

developed and developing countries.15,16 Malpractices

which affect hygiene during planting, harvesting, packing,

transportation, and storage of fruits and vegetables can

easily expose produces to contamination.14

Like many other developing countries, Ethiopians suf-

fer from poor sanitation and low-quality living conditions

which make them vulnerable to parasitic infections. Tarcha

town is expanding because of the development of mega

hydropower projects in the area and the opening of a new

university in the town. Reports are also suggesting that the

number of tourists visiting the town are increasing which

resulted in the opening of many new hotels. Reports from

the town trade and industry bureau suggest that fruits and

vegetable consumption is increasing.To our knowledge,

there is no published document on fruits and vegetable

contamination with medically important helminths and

protozoans in Tarcha town. Therefore, this study was

undertaken to assess fruits and vegetable contamination

with medically important helminths and protozoans in

this study area.

Methods
Study setting
Dawuro Zone is one of the administrative zones in southern

Ethiopia. The area is located 500 km south-west of Addis

Ababa, the capital of Ethiopia. The zone exhibits climatic

variations from lowland to highland.The administrative

town, Tarcha, is situated at 70 14‘ north latitude and 370 5‘

east longitude and 1200–1450 m above sea level.

Laboratory examination
Fruits and vegetables belonging to six different types, which

include lettuce, cabbage, carrot, tomato, green pepper, and

Avocado, were purchased from open central market of

Tarcha town under normal condition. Equal numbers of

samples (45 each, totally 270 samples) were collected.

A portion (200 g) of each fruit and vegetable was

washed separately in 500 mL of normal saline for detach-

ing diagnostic stages of the parasites such as ova, larvae,

cysts, and oocysts of helminths and protozoan parasites

commonly assumed to be associated with vegetable con-

tamination. After 24-hr sedimentation of the washing solu-

tion, 15 mL of the sediment was centrifuged at 3,000 rpm

for 5 mins.18 After centrifugation, the supernatant was

decanted leaving the sediment. Finally, the sediment was

examined under a light microscope. For identification of

oocysts of Cryptosporidium, I.belli, and Cyclospora spp,

modified Ziehl-Neelsen staining technique was employed.

Statistical analysis
Data analysis was performed with SPSS software version

16 (IBM, Chicago, IL, USA). Values were considered to

be statistically significant when the calculated P-value was

equal to or less than 0.05. Pearson’s chi-square test (χ2)
test was used for assessing categorical variables.

Ethical considerations
Ethical clearance was obtained from Wolita Sodo

University Ethical Review Board. The purpose of the

study was explained to the respondents (vendors of fruits

and vegetables) prior to data collection.

Results
Of the total of 270 samples analyzed, 115 samples were

found contaminated with at least one type of parasite with

a total contamination rate of 42.6%. Contamination with

more than one parasite species was observed in the fruit

and vegetable samples examined in this study.

Table 1 summarizes infection rate in each sample

group analyzed.

The parasites detected included ova of A. lumbricoides,

Toxocara spp., Hymenolepis nana, and H. diminuta; oocysts

Cystoisospora belli; and cysts of G. intestinalis and

E. histolytica/dispar. Table 2 shows that A. lumbricoides

(16.7%) was the most frequently detected parasite, followed

byToxocara (13.7%),Hymenolepis nana (11.9%),H.diminuta

(10.7%), E. histolytica/dispar (10.4%), G. intestinalis (9.6%),

and Cystoisospora belli (2.6%).

The parasitic contamination rate of the different fruits

and vegetables was significantly different (p= 0.002) (see

Table 3).
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Discussion
Fruits and vegetables which are eaten raw or undercooked

are an important route of transmission of intestinal parasites

and have been shown to be an important source of foodborne

outbreaks in developing countries. Ethiopia is among the

tropical countries which are highly affected by intestinal

parasite infections and the fact that the country has favorable

climate and unsanitary conditions that facilitate fecal pollu-

tion of water, foodstuffs, and soil have aggravated the

problem.3,11 Foodborne pathogens are responsible for an

increasing burden of disease worldwide.17 This study

attempted to address the rate of contamination of raw fruits

and vegetables, with medically important parasites, in the

specified study area. Total parasitic contamination was found

to be 42.6%, which is in agreement with results reported from

southern Ethiopia and elsewhere.14,15 On the other hand, it is

lower when compared with the findings of some studies.18–20

The disparity between this study and previous ones

might be due to the variations which are related to the

geographic and environmental condition, the kind of sam-

ple, methods used, and socioeconomic status. On condition

that the abovementioned factors differ, accordingly the

discrepancy of the results would be expected.

Cabbage (71.1%) was found to be the most contami-

nated product with parasites, followed by lettuce and green

pepper (44.4% each), avocado (37.8%), carrot (33.3%).

Tomato (24.4%) was found to be the least contaminated.

The variation in contamination between different vegeta-

bles and fruits analyzed in this study might be explained

by the fact that cabbage and lettuce have larger and uneven

surfaces, which help the parasites in attaching to their

surface easily whereas the smooth surface of tomato

might hinder the rate of parasitic attachment and contri-

bute to the lower contamination rate observed in this study

as previously observed.5

In the present study, A. lumbricoides was found to be the

most detected parasite with a prevalence of 16.7%. Similar to

the present study, previous studies conducted in Ethiopia and

outside have reported the same finding.11,20 The parasite’s

cosmopolitan nature, the high number of eggs produced by

the female parasite, and the strong and resistant nature of the

eggs that enable them to survive harsh environment might

Table 1 Frequency distribution of parasitological contamination of fruits and vegetables in the central market of Tarcha town from 1 to

22 March 2017

Vegetable type Number examined Number positive [%] Number of parasite species detected

One [%] Two [%] Three [%] Four [%]

Tomatoes 45 11 [24.4] 8 [17.8] 2 [4.5] 1 [2.2] 0

Lettuce 45 20 [44.4] 15 [33.3] 3 [6.7] 2 [4.5] 0

Carrot 45 15 [33.3] 12 [26.7] 2 [4.5] 1 [2.2] 0

Cabbage 45 32 [71.1] 24 [53.3] 4 [8.9] 3 [6.7] 1 [2.2]

Green pepper 45 20 [44.4] 18 [40.0] 1 [2.2] 1 [2.2] 0

Avocado 45 17 [37.8] 16 [35.6] 1 [2.2] 0 0

Total 270 115 [42.6] 164 [60.7] 21 [7.8] 9 [3.3] 2 [0.7]

Table 2 The number, percentage, and the corresponding parasite density of contaminated fruits and vegetables sold at the central

market in Tarcha town from 1 to 22 March 2017

Parasite species Tomatoes
n=45

Lettuce
n=45

Carrot
n=45

Cabbage
n=45

Green pepper
n=45

Avocado
n=45

Total
N=270

#(%) #(%) #(%) #(%) #(%) #(%) #(%)

Ascaris lumbricoides 3(6.6) 9(20) 6(13.3) 12(26.7) 9(20) 6(13.3) 45(16.7)

Toxocara spp. 2(4.4) 8(17.8) 7(15.6) 11(24.4) 5(11.1) 4(8.8) 37(13.7)

Hymenolepis nana 0(0) 7(15.6) 6(13.3) 8(17.8) 7(15.6) 4(8.8) 32(11.9)

Entamoeba histolytica/dispar 1(2.2) 4(8.8) 6(13.3) 7(15.6) 5(11.1) 5(11.1) 28(10.4)

Giardia intestinalis 1(2.2) 4(8.8) 7(15.6) 8(17.8) 6(13.3) 0(0) 26(9.6)

H. diminuta 0(0) 3(6.6) 6(13.3) 7(15.6) 6(13.3) 5(11.1) 29(10.7)

Cystoisospora belli 0(0) 1(2.2) 2(4.4) 4(8.8) 0(0) 0(0) 7(2.6)
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have contributed for this. It is known that the ova can survive

in the absence of oxygen, live for 2 years at 5–10°C, and be

unaffected by desiccation for up to 3 weeks.21

Toxocara species were the second most observed para-

site with the prevalence of 13.7%. Fertility of the female

parasite might have contributed to this; it is known that

female adults produce up to 10,000 eggs daily, and the egg

may survive for up to 10 years resisting harsh environ-

mental conditions.22,23

H. nana ranked the third frequently detected parasite in

the present study, with a prevalence of 11.9%. Compared

to a study done in Jimma (8.3%) and Banha in Egypt

(2.8%), the prevalence observed in the present study was

higher, climatic variations and the geographic difference

might have contributed for the discrepancy observed.18,24

Contamination with multiple species of medically

important parasites was seen in every kind of fruits and

vegetables studied. This might point out the continued

existence of intestinal parasitic infections in the area.13

Our study has shown that the rate of contamination of

fruits and vegetables in our study area is high which needs

the attention of relevant bodies. However, it is important to

note that our study has limitations. This study did not

demonstrate the effect of seasonal variation on parasitic

contamination. Because of small number of fruits and

vegetables examined, we did not address the comparison

of results among the types of produce. So, these factors

might affect the rate of vegetable contamination in our

study.

Conclusion
The high contamination rate of fruits and vegetables con-

sumed in Tarcha town indicates that fruits and vegetables

may serve as sources for parasitic infections among the

community. Washing of fruits and vegetables, health edu-

cation on improving hygienic practices for vegetable hand-

lers, and improvements in sanitation of the town and

its surrounding may help in preventing parasitic

contamination.
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