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Abstract: The study was carried out to determine the level of prasitological contamination of markets and farms
vegetables  consumed  in southern Iran. A total of 270 markets and farms vegetable samples  from  32  farms
in 11 cities in Fras province, southern Iran (Shiraz, Kazeroon, Fasa, Jahrom, Noorabad mamassani, Firoozabad,
Farrashband, Arsenjan, Zarghan, Marvdasht). The vegetables (leek, parsley, lettuce,  coriander, radish,
tarragon, basil, mint and cress) during 12 months between 2011-2012 were examined. The vegetable samples
were washed with water and tested microscopically after performance of sedimentation method for presence
of metazoan and protozoan  parasitic  contaminations.  Fifty  two  out  of  135 markets  vegetables  (38.5%)  and
sixty six out of 135 farms vegetables (48.9%) were found to have parasitic contamination. The presence of
helminth eggs such as  Ascaris  lumbricoides,  Trichuris  trichiura,  Trichostrongylus sp. Toxocara cati,
Toxocara canis, Toxascaris  leonina,  Taenia sp, Entrobius vermicularis, Hymenolepis nana, Dicrocoelium,
fasciola and Larvae of Nematodes, protozoa cysts like Giardia lamblia was seen. The highest rate of
contamination were detected in Lettuce and Cress. The importance of vegetables in the transmission of
intestinal parasites in stressed and it is necessary to improve the sanitary conditions of these kinds of food.
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INTRODUCTION Several surveys in different parts of the world

Consumption of vegetables either raw or cooked, in of protozoan cysts and oocysts (Giardia, Entamoeba,
addition to its usage as a great source of vitamins and Cryptospordium, Cyclospora, Toxoplasma and Isospora)
minerals, is a tradition in Iran. Vegetables are used and helminths eggs and larvae (Hymenolepis, Taenia,
extensively in different parts of the country, but and Fasciola, Toxocara, Ascaris, Trichostrongylus,
unfortunately people do not know how to wash them Strongyloides and Hookworms) [4-6].
properly. According to human prevalence rates of parasitic

Food normally  becomes  a  potential  source of infections in different parts of country and the association
human infection by contamination, during production, between vegetables (especially raw ones) and these
collection, transport and preparation or during processing infections, we decided to take a thorough study about the
and the sources of zoonotic contamination are usually methods of transmission. Some previous studies have
faeces, faecally contaminated soil or water [1-3]. reported the rate of vegetable contamination to parasitic

In recent years, there has been an increase in the outputs  from  1.94%  to  68.3%  in  different  parts in Iran
number of reported cases of food-borne illnesses linked [7-11]. Of course some of them have reported the
to consuming fresh vegetables. The consumption of raw nonpathogenic parasites as well [7, 8]. True overall,
vegetables plays a major epidemiological role in the objectives of this study were to identify the eggs and
transmission of parasitic food-borne diseases. Intestinal larvae of worms as well as protozoa cysts in vegetables,
parasites are widely prevalent in developing countries. finally the role of vegetables in human parasitic disease.

showed that the vegetables can be agent for transmission
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MATERIALS AND METHODS

Study Area: The study was carried out in Fars province,
Southern  of  Iran  during  spring  2011  to   summer  2012.
In the study area, the total numbers of 42 villages were
selected randomly and the survey was conducted in these
villages.Samples collection 270 vegetable samples were
collected  from  32  farms  and markets. Sampling from the
29 markets was done in the same way, randomly from
different parts of Fars province including north, south and
center of the province.

Samples Collection: A total of 270 samples was collected,
with 9 different vegetables, being coriander, mint, basil,
tarragon, lettuce, leek, parsley, radish and cress. First,
both sides of the vegetable leaves were washed carefully
with a hard brush and then each unit or bundle was
washed with 50 ml of sterilized water, allowing
sedimentation at room temperature for 8 hours. Next, 5 ml
of sediment were centrifuged at 3,000 rpm for 5 minutes.
Finally, the species of parasites and the mean number of
parasites per gram of vegetable were determined by light
microscopy  and  micrometry.  A  subset of each sample
(250 g)  was  chopped into small pieces, put in a plastic
bag  and  washed  with physiological saline solution
(0.95% NaCl) and the washing water/saline was left
overnight.  After  removing  bits  of  leaves, a volume of
300 mL of supernatant was removed and the remainder
was  transferred  to  5 mL  test tubes and centrifuged at
2000 g for 20 min. Following centrifugation, the
supernatant was removed and the sediment was then
examined under a light microscope (x100-400) for parasites
stages (cysts, oocysts, eggs or larvae) after adding a drop
of lugol iodine and the parasites stages were identified
according to Bailenger and Soulsby [12,13]. If the sample
was positive for parasites stages, the number was
counted and the developmental stage recorded.

RESULTS

I-n current study, 52 (38.5%) of markets vegetables
and 66 (48.9%) of farms vegetables were contaminated
with different intestinal parasites containing pathogen
and nonpathogen. Totally from 270 collected samples, 118
cases (43.7%), showed contamination with parasites’
outputs. The results of the parasitic stages recovered
from different leafy plants in markets and farms are shown
in Table 1 and 2, respectively.

Finally the highest rate of contamination was reported
in lettuce and cress and the lowest in coriander, mints and
radish.

Table 1: Distribution of intestinal parasites in different leafy vegetable plants
consumed markets

Vegatable plant No. examined No. positive (%)

Lettuce 15 9(60.0)
Leek 15 7(46.7)
Radish 15 3(20.0)
Coriander 15 3(20.0)
Parsley 15 4(26.7)
Tarragon 15 6(40.0)
Mint 15 4(26.7)
Basil 15 6(40.0)
Cress 15 10(66.7)

Total 135 52(38.5)

Table 2: Distribution of intestinal parasites in different leafy vegetable
plants consumed farms 

Vegatable plant No. examined No. positive (%)

Lettuce 15 13(86.7)
Leek 15 9(60.0)
Radish 15 6(40.0)
Coriander 15 3(20.0)
Parsley 15 5(33.3)
Tarragon 15 7(46.7)
Mint 15 4(26.7)
Basil 15 7(46.7)
Cress 15 12(80.0)

Total 135 66(48.9)

Table 3: Prevalence of intestinal parasites in leafy vegetable plants consumed

Infection position No. Infected Prevalence (%)

Toxascaris leonina 67 56.77
Ascaris lumbricoides 9 7.62
Trichuris trichura 8 6.77
Trichostrongylus 16 13.55
Entrobius vermicularis 17 14.40
Toxocar canis 19 16.10
Taenia. sp. 54 45.76
Dicrocoelium 27 22.88
fasciola 3 2.54
Giardia lamblia cyst 13 11.00
Toxocara cati 13 11.00
Hymenolepis nana 11 9.32
Larvae of Nematodes 27 22.88

Table 4: Seasonal prevalence of intestinal parasites in leafy vegetable plants
consumed

Years seasons No. examined No. positive (%)

Spring 70 43(61.4)
Summer 70 36(51.4)
Autumn 65 25(38.5)
Winter 65 14(21.5)

Total 270 118(43.7)
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Table 3 shows parasitic contaminations (pathogen or of G. lamblia has been shown 14% [26] These studies
nonpathogen) in markets and farms vegetables. Egg of indicate that contamination with this parasite in Fras
Toxocara leonina and Taenia spp the highest rate and province is high.
Fasciola egg and trichuris Trichuris trichura the lowest In this survey 11% of imported vegetables in markets
rate of contamination was reported (Table 3). and farms vegetables cultivated in Fras province were

The highest rate of parasites stages was detected contaminated with G. lamblia. Prevalence of Giardia in
during the spring (61.4%) while, the lowest rate was other cities of Iran was as follow: Ahwaz 10%, Yasouj
detected during the winter (21.5%) (Table 4). 11%, Hamadan 5% and Jiruft 14% [7,22-24]. in a study on

DISCUSSIONS contaminated with Giardia cysts [18]. In Norway,

The  present  study  has shown that investigation of outbreaks of food-borne giardiasis documented, only one
9 leafy vegetable plants used routinely for human reports the possibility of food (i.e., tripe) being
consumption in the Fras province resulted in several intrinsically  infected.  The   other   outbreaks,  affecting
parasitic stages carried by these plants. The consumption 217 individuals, between 1979 and 1990, are associated
of raw vegetables plays an important role in the with contamination by food handlers and include foods
transmission of human parasitic infections [14]. Reporting such as salmon, fruit salad, raw vegetables, Lettuce,
of parasites stages from vegetables consumed as the onions and tomatoes. In two out breaks, the original
source of contamination may be helpful in indicating the source of infection was traced to the infected infant of the
incidence of intestinal parasites among a given food handler [28].
community. The consumption of poorly washed A. lumbricoides is also a soil transmitted parasite and
vegetables is regarded as a major way for transmission of can be transmitted by vegetables. In this study 7.62% of
parasitic  contamination.  Several  surveys  in different imported vegetables were contaminated with eggs of this
parts of the world showed that the vegetables can be parasite. Prevalence of Ascaris in other cities of Iran
agents for transmission of protozoan cysts and oocysts including Hamadan, Yasouj, Ardebil and Jiruft was 90%,
(Giardia, Entamoeba, Toxoplasma, Cryptospordium, 6%, 2% and 1%, respectively [2,2 2-24]. In Korea showed
Cyclospora and Isospora) and helminths eggs and larvae that contamination rates with Ascaris in cabbage and
(Hymenolepis, Taenia, Fasciola, Toxocara, Ascaris, radish were 56% and 40%, respectively [29]. Although at
Trichostrongylus,     Strongyloides     and    Hookworms) present, contamination rates of Ascaris have been
[4-6, 15, 16]. reduced, contamination rates with other helminths are -

Several studies dealing with the recovery of parasites unfortunately - still highly prevalent throughout the
from leafy vegetables have been conducted in different world.
parts of the world and the prevalence was high in the In this survey 45.76 of imported vegetables in Fras
vegetables examined with parasite stages such as those province  were   contaminated   with   Taenia  spp.  eggs.
of E. coli and G. lamblia have been reported by Others Of course Taenia saginata eggs are excreted only by
studies [2-4, 17, 18]. human faeces and are not infective for human beings, but

Several studies into the recovery of parasites from Echinococcus spp. eggs are excreted by dogs and are
vegetables have been conducted in Iran and the infective for humans; if Taenia eggs found on vegetables
prevalence was high in all examined vegetables and belong to Echinococcus, eating raw vegetables
parasites such as G. lamblia, E. coli, A. lumbricoides eggs contaminated with Taenia eggs, may increase risk of
and Taenia spp. eggs have been reported [19-24]. This is infection with hydatid cyst. Thus it appears that most of
partially explained by the fact that Iranians arefond of raw the dogs in Fras province areas are infected with adult
vegetables which were cultivated on the gardens and worm of Echinococcus and by excretion of Taenia eggs,
fertilized with non-treated night soil. Of course, since causing contamination of water, soil, vegetables and
using night soil is not common in this area, it seems that provender and finally animals and human beings.
using sewage is an important agent in contamination of Seasonal variation in the prevalence of parasites
native vegetables. stages was noticed in the present study. This study

In a study on individuals in Kargan village in Ardabil shows  incidence  of  present   intestinal   parasites in
showed  that  17%  were  infected  with   G. lamblia  [25]. leafy  vegetables  was  higher in Spring and lower in
In another study on primary school children, prevalence Winter as shown in Table 4 [4, 30, 31]. Post-harvest faecal

vegetables in Costa Rica showed that 5% of them were

contamination rate with Giardia was 2% [27]. Of eight
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contamination of vegetable may also occur during 5. Darchenkova,    N.N.,      N.A.      Romanenko    and
handling and transport of vegetables and this occur A.I. Chernyshenko, 2006. Current ascariasis situation
through splashing the vegetables with contaminated in the russian federation. Med. Parasitol., 4: 40-43.
water in order to keep vegetable fresh and that was done 6. De Oliveira, C.A and M. Germano, 1992. Presence of
through dirty vegetable containers or unhygienic intestinal parasites in vegetables sold in the
handling.  In  which  case, some of the viable parasitic metropolitan region of Sao Paulo, SP, Brazil. I-Search
cysts or oocysts will be easily transmitted to humans. of helminths. Rev. Saudi Publica., 26: 283-289.
Also, many epidemiological studies have relied on excess 7. Akhlaghi, L., H. Ormazdi, Z. Solaymani, F. Maleki and
of parasitic contamination associated with raw water reuse A. Gelodar, 2001. Survey of parasitic contamination
in irrigation [32]. The findings of seasonal variation in in vegetables in Ahwaz. 3  national congress of
parasites stages found in leafy vegetables coincided with medical parasitology, Sari, Iran, pp: 84.
what has been reported earlier by Nimri [31] who found 8. Davami, M.H., A. Mahdavipour, M. Mosayebi and
high prevalence of natural infection with M.R. Khazaii, 2001. Survey of parasitic contamination
cryptosporidiosis   (caused   by  Cryptosporidium  sp.) in vegetables in Arak. 3  national congress of
and cyclosporiasis (caused by Cyclospora cayetanensis) medical parasitology Sari, Iran, pp: 177.
in the Spring compared to other seasons. Similarly, found 9. Hamzavi, Y., 1997. Survey of vegetable contamination
the  same  pattern  in  the  leafy  plants  they investigated to parasitic ova. 2  National Congress of Parasitic
[4, 30]. Disease. pp: 19-22.

In regard to results of this study, the importance of 10. Sahebani, N., M.A. Foladvand and A.H. Dalimi, 2001.
vegetables in the transmission of intestinal parasites is Survey of parasitic contamination in vegetables in
stressed and it is necessary to improve the sanitary Boosher. 3  national congress of medical
conditions of these kinds of food. The high level of leafy parasitology Sari, Iran., pp: 204.
vegetables contamination with parasitic stages is 11. Seyed   Tabaii,   S.J.   and   S.M.   Sajjadi,   1997.
significant hence, the inhabitants of the Fras province Survey of parasitic  contamination  in  vegetables in
should be informed and educated with regard to food Hamadan. 2  National Congress of Parasitic
safety, good distribution practices and improvement on Diseadse, pp: 138.
sanitary conditions in the local vegetable in farms and 12. Bailenger, J., 1962. Valuer compare des ethodes
markets. People must also avoid using of untreated denrichissement en coprologie parasitaire. Pharm.
sewage for the irrigation of vegetables as this constitutes Biol., 3: 249-259.
an important route of intestinal parasites transmission. 13. Soulsby, E.J.L., 1982. Helminths, Arthropods and
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