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INTRODUCTION 

In many countries, consumption of raw vegetables is an 
important constituent of the diet. Raw vegetables are a great 
source of fiber, protein, minerals, vitamins, and fluid [1]. It can 
get contaminated with intestinal parasitic pathogens, including 
Viruses, bacteria and parasites during production, collection, 
transport or preparation of raw vegetables [2]. Prevalence of 
intestinal parasites is dependent on several factors including 
economic and social conditions, the use of water supplies 
contaminated with sewage for irrigation, untreated wastewater, 
to preserve and consumption of raw vegetables without proper 
washing [3]. Several parasites, including protozoa and 
helminthes have been shown to be transmitted through raw 
vegetables. In addition, many outbreaks of protozoan infections 
in humans have been related [4-5]. Over 40 million individuals 
are affected worldwide and 10% of the world population is at the 
risk of contamination [6]. There are limited studies on the 

possible contamination of freshly eaten raw vegetables in Iran 
and no previous studies have been conducted to evaluate the 
presence of parasitic contamination in vegetables in Yazd. 
Therefore, this study was designed to study the parasitic 
contamination on fresh raw vegetables consumed in Yazd, Iran, 
and risk for consumer during 2017-2018. 

MATERIALS AND METHOD  
  
This was a descriptive analytical study. A total of 540 samples 
of different raw consumed vegetables including leek, parsley, 
lettuce, coriander, radish, spring onion, tarragon, basil, and mint 
were randomly collected from markets with the same sellers 
between January 2017 and June 2018 (Fig1). At first a part of 
raw vegetables (250 g for all cases) and washed with 
physiological saline solution and the washing water was left 
about 24 h for sedimentation. It discarded the top water and 5 
ml of the remaining washing water was centrifuged at 2100 g for 
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5 min. The supernatant was exploded and the remaining was 
carefully collected, stained with Lugol, and examined through 
light microscopy [7]. The data were analyzed by SPSS16 
applying χ2 Test. 
 

RESULTS  

The presence of nonpathogenic and pathogenic parasites on 
several raw vegetables during one year is summarized in figures 
1 and 2. Among 540 collected samples, 139 cases (25.7%) 
showed contamination with parasites. Among the total samples 
in autumn and winter, 12.6% were infected with the 
nonpathogenic intestinal parasites and 9.2% were found to be 
contaminated with the pathogenic intestinal parasites (Fig. 1- 2). 

In contrast, 16.6% were specified to be infected with the 
nonpathogenic intestinal parasites in spring and summer, and 
12.9% contaminated with the pathogenic parasites (Figure 3). 

 
Figure 1:  Eggs and cysts distribution of pathogen and non- pathogen 
parasites on fresh vegetables consumed in Yazd city (Iran) from spring, 
summer, autumn and winter during 2015-2016. 

 

Figure 2: Distribution of Eggs and cysts pathogens parasites on fresh 
vegetables consumed in Yazd city (Iran) from autumn and winter during 
2015-2016.   
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Figure 3: Eggs and cysts distribution of non- pathogen parasites on 
fresh raw vegetables consumed in Yazd city (Iran) from autumn and 
winter during 2015-2016. 

In autumn and winter, spring onion was detected to be the most 
contaminated raw vegetable (33.33%) p<0.005. Conversely, 
basil was shown to be the least contaminated sample (13.33%) 
p<0.005. In spring and summer seasons, the highest of 
contamination rate vegetables was detected in spring onion 
(43.33%), while the lowest of contamination rate samples was 
detected in basil and radish (20%). Also, the highest rate of 
parasitic contamination in raw vegetables was found in spring 
and summer seasons (29.63%). Bio statistical analysis revealed 
that the rate of contamination in spring and summer seasons 
was significantly higher than that in autumn and winter seasons 
(p < 0.005). 
 

DISCUSSION  

Consumption of raw vegetables is considered as one of the 
important ways of transmission of parasitic contaminations [8]. 
Any epidemiological studies have shown that a large number of 
parasitic infestation cases are associated with untreated water 
reused in irrigation system [9-10]. Vegetables, especially salads 
such as lettuce, cabbage, and other wide-leafed raw vegetables 
are routes for transmission of intestinal parasitic infections. They 
have been demonstrated to be one of the sources of outbreaks 
on food-borne in developing countries [11-12]. Raw vegetables 
are contaminated before harvesting by contact with soiled 
ground, contaminated manure, sewage, irrigation water or 
directly from savage and domestic animals [13-14].  Therefore, 
determining the extent of vegetables contamination in the region 
can indicating the incidence of intestinal parasites among a 
community. 29.63% of green vegetables were contaminated 
with intestinal parasites in spring and summer, and 21.85% in 

autumn and winter. In addition, Bio statistical analysis revealed 
that the rate of contamination was significantly higher (P<0.005) 
in spring and summer seasons than in autumn and winter 
seasons. This result was consistent with previous studies which 
showed that the prevalence of parasitic contamination of raw 
vegetables is higher in warm seasons than in cold seasons [7, 
15]. In the present work, both pathogenic and nonpathogenic 
parasites were detected in raw vegetable samples. The 
pathogenic ones included Entamoeba histolytica, Giardia 
lamblia, Dicrosoelium dendriticum, Ascaris lumbricoides, 
hymenolepis nana, Trichuris trichiura, Taenia saginata, and 
nonpathogenic parasites were Entamoeba coli, Iodamoeba 
butschli, Endolimax nana, Blastocystis hominis, Dientamoeba 
fragilis and Free-living larva. Giardia lamblia and Ascaris 
lumbricoides comprised the majority of pathogenic parasites. 
Giardia spp was the most prevalent parasite contaminating raw 
vegetable samples in spring and summer (3.33%) and in autumn 
and winter (2.22%). Prevalence rate  of Giardia lamblia in other 
cities of Iran is The following is the following: vegetables 
imported to Ardabil 7% and raw vegetables cultivated in Ardabil 
8.9% 7, Khorram Abad 6.9% [16], Ahwaz 10% [17], Tehran 6.5%  
[18], Yasouj 11% [19], Hamadan 5% [20] , and Jiruft 14% [21]. 
Monge and Arias (1996) showed Infection of intestinal parasites 
in vegetables in Costa Rica that 5% of samples were 
contaminated with Giardia cysts. The rate of contamination with 
Giardia lamblia was 2.1% in raw fruits and vegetables in Norway 
[22-23]. Giardia spp. cysts were found in 6.7% of different raw 
vegetables in Egypt [24]. The present study demonstrated that 
2.22% of raw vegetables in spring and summer, and 1.85% of 
raw vegetables in autumn and winter were contaminated with 
Ascaris lumbricoides. These results are consistent with the 
findings of other studies performed in Iran. Contamination with 
Ascaris lumbricoides eggs is in line. This value was 2% in 
Ardabil city [7], 2.5% in Jiruft city [21], 5.8% in Khorram Abad 
city [16] and 2.3% in Qazvin city [25].   Ascaris lumbricoides eggs 
were detected in 20.3% of the examined samples in Egypt [24].   
In India, Ascaris lumbricoides eggs were detected in 36% of the 
examined samples [26]. The results, showed that consumption 
of raw vegetables can threaten public health by transmission of 
intestinal parasites to humans. In conclusion, it is important to 
improve the sanitary conditions in the regions including proper 
treatment of wastewater used for irrigation of raw vegetables, 
improve the sanitary conditions in the areas where the raw 
vegetables consumed, make the consumers aware of the 
potential health subsequences of the intestinal parasites through 
consumption of raw vegetables as well as  appropriate washing 
and disinfecting of vegetables before consumption. More 
research should be done on the pollution of irrigation and soil in 
farmland. 
 

CONCLUSION  

Prevention of contamination is the most effective way to reduce 
foodborne parasitic infection. Concerning the health risks 
associated with the consumption of contaminated raw 
vegetables, comprehensive health education should be given to 
the general public, especially consumers of raw vegetables. 
They should always adhere to the basic principle of food and 
personal hygiene, that is, thoroughly washing raw vegetables 
before eating and washing hands before meals. Sellers of raw 
vegetables should avoid mixing vegetables with soil when 
selling. The survey should also be conducted in different parts 
of the country. For a clearer view of this risk, quantitative 
analysis and more risk estimation should be considered. 
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