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ABSTRACT 
Food borne diseases continue to be a common and serious threat to public health. Vegetables were widely reported to 
become contaminated with different parasitic stages in different places of the world. Transmission of intestinal parasites 
is mainly associated with parasitic contamination  of food, drinking water, and  hands.The current study aimed to 
determine the prevalence of parasitic contamination of raw edible vegetables in local vegetables markets of  Hail region. 
The collection of samples  was conducted during the whole period of November-December 2016.A total of 105collected 
vegetable samples were screened using sedimentation method.  The overall parasitic contamination percentage was 
70.5%.The most contaminated vegetables were Cabbage and beet, followed by Lettuce, Radish, Green onion, Tomato, 
Watercress and Green pepper, Cucumber, Parsley, and finally Carrot. The most abundant parasite was Giardia 
trophozoite, followed by larva of Hookworm, then Ascaris ova, Giardia, Diphyllobothrium latum ova, Hookworm ova, 
Entamoeba histolytica, Trichuris trichiura.The least frequently detected parasite was Hymenolepis nana, 
Hymenolepisdiminuta and Enterobiusver micularis. Results revealed higher contamination rate among vegetables 
collected from Al Gaaid market, followed by and Hail City, then Al Gazala market, and finally Al Shinan market. This 
study revealed a high prevalence of intestinal parasites among vegetables sold at vegetables markets of Hail region. 
Accordingly, more intensive studies are of great importance to provide more information on the possible sources of 
vegetable contamination, in addition to using molecular techniques for species identification and genotyping. 
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INTRODUCTION 
Globally, food borne diseases continue to be a common and serious threat to public health. Consumption 
of raw fruits and vegetables, though it contains essential nutrients, vitamins, minerals, proteins, and 
fibers that play a major role in protecting the human body from a number of diseases, have led to 
outbreaks of human infections [8,9,17]. Food-borne parasitic infections are associated with the 
consumption and eaten raw or without peeling contaminated fresh vegetables [16]. Vegetables become 
contaminated with different parasitic stages on the farm during harvesting, through contaminated 
irrigation water used or washing process, and through infected food handlers [22]. Transmission of 
intestinal parasites is mainly through the contamination with feces in food, contaminated water and 
untreated wastewater for irrigation, nails and fingers, which indicate the importance of feco-oral human-
to-human transmission as well as poor personal hygiene, could be potential sources of infections of many 
intestinal helminths and protozoa. Post-harvest handling can be another source of contamination in farms 
and cross contamination during transportation with other food products [4, 20, 25]. Around two billion 
individuals worldwide are infected with pathogenic and nonpathogenic intestinal parasites [15], 819 
million people are infected with Ascaris lumbricoides (A. lumbricoides), 464.6 million people with Trichuris 
trichiura (T. trichuira), 438.9 million people with hookworm infection [26], 500 million people with 
Entamoeba histolytica (E. histolytica), and 2.8 million people are infected with Giardia lamblia (G. lamblia) 
[11]. 
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High prevalence of intestinal parasitic infections affect the health status of individuals causing 
malnutrition, anaemia, stunting, cognitive impairment, low educational achievement and interfering with 
productivity [17, 27]. Hong et al., [19], in a study carried out in Seoul- Korea investigated farm soil and 
vegetables samples from local grocery markets, found that 32.4% of the locations and 12.5% of vegetable 
samples were contaminated. Inadequate diagnosis of food-borne pathogens lead to disease outbreaks 
caused by contaminated vegetables that mostly go undetected [9]. 
Many studies have been carried in different parts of Saudi Arabia, however, review of literature did not 
reveal published information on the parasitic contamination of vegetables in Hail region. The study aimed 
to determine the prevalence of parasitic contamination of raw edible vegetables in local markets of Hail 
region, with special attention to overall percentage of contamination, the most contaminated vegetables, 
the most abundant parasites, and the markets with the highest contamination levels Investigation of 
parasitic contamination of raw edible vegetables in the region can help propagating effective plans for 
prevention and control of parasitic diseases and reinforce active health education programs. 
 
MATERIALS AND METHODS 
Study Area 
The present study was carried out in Hail region, KSA.Hail is located in north-western Saudi Arabia at 
altitude of 27.5114° North and a longitude of 41.7208° East, with an estimated population of 527,033.The 
region is considered as an agricultural area characterized by rich water resources and fertile soil. 
Different crops and fruit trees are cultivated in the area, most of which are cultivated in open fields, 
compared to about 18% grown in green houses [5]. 
Sample Collection  
Samples for 11 different types of raw edible vegetables that are frequently consumed in Hail region were 
collected from different local markets in Hail city, Al Gazala,Al GaaidandAl Shinan. Vegetables screened 
for parasitic contamination were Tomato (Solanum lycopersicum), Watercress (Nasturtium 
officinale),Green pepper (Capsicum annuum), Green onion (Allium fistulosum), Radish 
(Raphanusraphanistrum), Parsley (Petroselinumcrispum), Cabbage (Brassica oleracea),Lettuce (Lactuca 
sativa),Cucumber (Cucumissativus), Carrot (Daucuscarota) and Beat (Beta vulgaris). Sampleswereplaced 
in sterile plastic bags and brought to the laboratory, Biology department, Faculty of Science, University of 
Hail, KSA. 
Screening of parasites 
250g of each sample was immersed in 1000 ml physiological saline solution (0.95% NaCI). Each 
suspension was shaken periodically for 30 minutes, then filtered by a sterile strainer. The filtrate was left 
overnight to sediment. The top layer was discarded and the remaining wash solution was centrifuged at 
5000 rpm for 5 minutes, the supernatant was discarded, and the remaining sediment was transferred to 
glass slides and examined for parasites under a light microscope, 10× and 40× magnifications.  
Data analysis 
Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS) software 
version 16.0. 
 
RESULTS 
The study revealed an overall contamination rate of 70.5% in the four selected areas.74 (75.4%) out of 
105 samples were found to be contaminated with at least one parasite species. All Cabbage and beet 
samples tested were found to be contaminated. 83.3% of Lettuce, 80% of Radish, 71.4% of Green onion, 
63.6% of Tomato, 60% of Watercress and Green pepper, 54.5% of Cucumber, 50% of Parsley, and 33.3% 
of Carrot were contaminated. Green onion and beet was contaminated with three species of 
parasites.Cabbage,Lettuce,Radish, Tomato, Watercress, Green pepper, Cucumber and Parsley were 
contaminated with two species of parasites and carrot was contaminated with only one species of 
parasite(Table 1). 
The most frequently detected parasite was Giardia trophozoite (49. 5%), followed by larva of 
Hookworm(16.2%), Ascarisova (13.3%), Giardia cyst(7.6%),Diphyllobothrium latum ova (3.8%), 
Hookworm ova (2.8%),Entamoeba histolytica and Trichuris trichiura (1.9%).The least frequently detected 
parasite was Hymenolepis nana, Hymenolepis diminuta and Enterobius vermicularis (0.9%)(Figure1). 
Giardia trophozoite was detected on all selected vegetables, whereas larva of Hook worm was most 
frequent on beet followed by green onion, and was  less frequent on Watercress, lettuce and Radish 
.Ascaris ova was detected more on Cabbage and lettuce than on Tomato, Watercress, Green pepper and 
Green onion. Giardia cyst was detected on Cabbage, Watercress, Radish, Parsley and Green pepper. 
Diphyllobothrium latum ova was detected on cabbage, radish and Cucumber. Hook worm ova was detected 
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only on Beet. E. histolytica was detected only on Cabbage. T. trichiura was detected on Tomato and Green 
pepper.Hymenolepis nana was detected only on Cabbage, Hymenolepisdiminuta was detected onlyon 
Watercress and Enterobius vermicularis was detected only on Green onion (Table 2). 
The distribution of parasitic contamination in the four locations is shown in Table 3.The contamination 
rate among vegetables collected from Al Gaaid and Haʾilmarket, (84.6 %) and (84.2%) respectively, was 
significantly higher compared to vegetables collected from Al Gazala (60.7%)and Al Shinan (59.4%). 
 

Table 1.Number and percentage of parasites-contaminated vegetables in Hail region. 
Number and percentage(%) of parasites species 

detected in each vegetable Number 
and percentage(%) of 

positive samples 

 
Vegetables examined 

Three species Two species One species 
Number  of 

samples 
Vegetable 

0 (0) 6 (50) 6 (50) 12 (100) 12 Cabbage 
0 (0) 1(9.1) 6(54.5) 7 (63.6) 11 Tomato 
0 (0) 2 (20) 4 (40) 6 (60) 10 Watercress 

1 (8.3) 0 (0) 9 (75) 10 (83.3) 12 Lettuce 
0 (0) 5 (50) 3 (30) 8 (80) 10 Radish 
0 (0) 1 (9.1) 5 (45.4) 6 (54.5) 11 Cucumber 

1 (14.3) 1 (14.3) 3 (42.8) 5 (71.4) 7 Green onion 
0 (0) 1 (12.5) 3 (37.5) 4 (50) 8 Parsley 

0 (0) 1 (10) 5 (50) 6 (60) 10 
Green 

pepper 
3 (37.5) 4 (50) 1 (12.5) 8 (100) 8 Beet 

0 (0) 0 (0) 2 (33.3) 2 (33.3) 6 Carrot 
5 (4.8) 22 (20.9) 47 (44.8) 74 (70.5) 105 Total 

 
Table 2: Distribution of parasites on contaminated vegetables in Hail region. 
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18 
(17.1) 

0 0 1 0 0 0 5 1 2 8 1 Cabbage 

8(7.6) 0 0 0 0 0 1 1 0 0 6 0 Tomato 
8(7.6) 1 0 0 0 2 0 1 0 0 3 1 Watercress 

12 
(11.4) 

0 0 0 0 1 0 4 0 0 7 0 Lettuce 

12 
(11.4) 

0 0 0 0 2 0 0 2 0 5 3 Radish 

7(6.7) 0 0 0 0 0 0 0 1 0 6 0 Cucumber 
8(7.6) 0 1 0 0 4 0 1 0 0 2 0 Green onion 
5(4.8) 0 0 0 0 1 0 0 0 0 3 1 Parsley 
7(6.7) 0 0 0 0 0 1 2 0 0 2 2 Green 

pepper 
18 

(17.1) 
0 0 0 3 7 0 0 0 0 8 0 Beet 

2(1.9) 0 0 0 0 0 0 0 0 0 2 0 Carrot 
105 

(100) 
1 

(0.9) 
1 

(0.9) 
1 

(0.9) 
3(2.8) 17 

(16.2) 
2 

(1.9) 
14 

(13.3) 
4(3.8) 2(1.9) 52(49.5) 8 

(7.6) 
Total(%) 
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Table 3: Distribution of parasitic contamination in selected vegetables from the four areas of the 
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Hail  market 
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DISCUSSION 
Detection of transmissible pathogenic parasites in raw edible vegetables has important public heal
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Frequency of parasites in contaminated vegetables in Hail region.

Table 3: Distribution of parasitic contamination in selected vegetables from the four areas of the 
study. 

Number and percentage (%) of  positive samples
Al Gazala Al Gaaid Hail  market 
3 (100) 3 (100) 3 (100) 
2(66.7) 3 (100) 2(100) 
2(66.7) 0(0) 2 (100) 
3 (100) 3 (100) 1 (33.3) 
3 (100) 3 (100) 2 (100) 

0(0) 3 (100) 2 (100) 
1(100) 1 (50) 1 (50) 

0(0) 1 (50) 1 (100) 
0(0) 3 (100) 2 (100) 

3 (100) 2 (100) 0 (0) 
0 (0) 0 (0) 0 (0) 

17(60.7) 22(84.6) 16 (84.2) 

Detection of transmissible pathogenic parasites in raw edible vegetables has important public heal
implications. The current study was carried to assess the level of contamination of different intestinal 
parasites in selected vegetables sold at local markets of in Hail region; KSA. The overall parasitic 
contamination rate was found to be 74.4%, which is higher than what have been reported in previous 
similar studies in Saudi Arabia. For example Gabre and Shakir [15], reported 46% intestinal parasites 
contamination rate in consumed vegetables  in Tabouk area, A1-Megrin [2] revealed that 16.2% of leafy 
vegetable samples contained intestinal parasites in Riyadh area, and Alqumber [3]
samples tested in cities of the Sarawat Mountain Range of Saudi Arabia were parasite contaminated.
Moreover, The current study revealed a higher contamination rate  compared to  studies carried in 

amination rate 68.3%, Ethiopia [29, 5] with parasite rate of 54.4% 
Egypt [11, 12],with 31.7%  parasite rate. However, The current study 

revealed a lesser contamination rate compared to a study done by Ezatpour et al., [1
of the samples were found to be contaminated. 
Results obtained from  the present study showed that Cabbage and beet were the most frequently 

ed vegetables, and Carrot was the least contaminated. This finding is in dis
2] in Riyadh, Saudi Arabia which detected no parasite from cabbage 

Giardia trophozoite was (49. 5%) and it was detected on all selected 
supports study from Libya and two studies from Iran revealing

[1, 7, 22].Our findings regarding hookworm ova prevalence
studies conducted in Ethiopia [6, 28] and another study in

detection of no ova of hookworm.90.1% (10 out of 11) vegetables were foun

49.5

1.9 3.8

13.3

1.9

16.2

2.8 0.9 0.9 0.9

Parasites species
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Table 3: Distribution of parasitic contamination in selected vegetables from the four areas of the 

Number and percentage (%) of  positive samples 
Al Shinan 
3 (100) 

0 (0) 
2(66.7) 
3 (100) 

0 (0) 
1 (33.3) 
2 (100) 
2 (100) 
1 (50) 

3 (100) 
2 (33.3) 
19(59.4) 

Detection of transmissible pathogenic parasites in raw edible vegetables has important public health 
implications. The current study was carried to assess the level of contamination of different intestinal 

KSA. The overall parasitic 
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revealed that 16.2% of leafy 

[3] found that 14.4% 
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to  studies carried in 
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However, The current study 

13] in Iran where 79% 

Results obtained from  the present study showed that Cabbage and beet were the most frequently 
ed vegetables, and Carrot was the least contaminated. This finding is in dis-agreement with 

in Riyadh, Saudi Arabia which detected no parasite from cabbage 
t was detected on all selected 

Iran revealing prevalence of 
prevalence(2.8%), is in 

and another study in Egypt [11, 12] which 
out of 11) vegetables were found to be 
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contaminated with more than one parasite species in this study, which reflects the persistence of 
intestinal parasitic infections in the area, and may results in multiple parasitic infections in humans [24]. 
The study revealed that samples collected from Al Shinan area showed the least percentage of 
contamination (59.4%) followed by Al Gazalla area (60.7%), whereas samples from Hail City and Al Gaaid 
showed the highest rate of contamination(84.2% and 84.6%) respectively. The variation in parasite rate 
between the four areas of the study is assumed to  be attributed to many factors such as the type and 
source of water used for irrigation, use of animals excreta as fertilizers in some farms and post harvesting 
and handling methods of the vegetables. Al Gaaid is an agricultural area with many vegetables farms. 
Moreover, the nearest town to it for marketing the vegetables is Hail City. The high contamination level of 
Al Gaaid vegetables might have contribution to the high contamination level of vegetables in Hail City 
market, which, unfortunately would make many people purchasing vegetables at risk of parasitic 
infection.  
 
CONCLUSION 
This study revealed a high prevalence of intestinal parasites among vegetables in Hail region indicating 
the high risk of acquiring parasitic infection from the consumption of raw vegetables in the area. These 
findings raised concern of public health on further action that should be taken to reduce the occurrence of 
the disease transmission by food-borne parasites by adopting control measures in improving the hygiene, 
implementing the principles of washing, disinfecting, and peeling or cooking of vegetable before 
consumption.. There is a need for further investigation in this area in order to provide more information 
on the possible sources of vegetable contamination, and also using molecular techniques for species 
identification and genotyping. 
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