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Vegetables are rich in critical vitamins, minerals, and antioxidants, as well as 
dietary fiber, which have numerous health benefits. Fresh veggies can carry a 
variety of deadly parasites, making people more prone to foodborne illness. This 
study aims to isolate and identify the free-living stage of helminth parasites in 
fresh vegetables. Nine different types of samples (30 each) were collected and 
washed scientifically. The wash materials were collected, sieved, centrifuged, 
and inspected under a light microscope to determine parasite contamination. 
Out of 270 samples, 186 (68.9%) tested positive for at least one parasite genus 
or species. Water spinach had the highest degree of parasite contamination 
(93.3%), while jute leaves had the lowest level (36.7%). Strongyloides stercoralis 
(51.1%) was the most commonly observed parasite, while Stictodora fuscata 
(3.7%) was the least prevalent. Other detected parasites were Ascaris 
lumbricoides (37.8%), hookworm (47.4%), Enterobius vermicularis (12.6%), 
Schistosoma haematobium (14.8%), and Paragonimus sp. (8.1%). There was a 
substantial association (p<0.05) between parasite contamination and several 
vegetable varieties. This finding highlights a critical public health hazard in 
which humans and animals are at great risk of being infected with different 
types of parasites. So, to avoid foodborne parasite infections, everyone should 
practice proper personal hygiene and carefully wash vegetables to ensure safe 
consumption. 

© 2022 Faculty of Agriculture, RU. All rights reserved. 
 

Introduction 

  Vegetables are an important part of a healthy 
diet that humans and other animals eat 
as food. They provide nutritional fiber and critical 
vitamins, minerals, and trace elements, including 
antioxidants and vitamins A, C, and E. Vegetables 

can be consumed raw, semi-cooked, or cooked, 
and their inclusion in the diet has been linked to a 
lower incidence of cancer, stroke, cardiovascular 
disease, and other chronic illnesses (Buchner et 
al., 2010). Vegetable consumption offers 
numerous health benefits, but improper food 
safety practices can lead to health risks due to 
potential exposure to harmful microbes or 
parasites during cultivation, harvesting, 
processing, and marketing (Duedu et al., 2014). 
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The probable source of contamination is the 
unsanitary quality of the environment that serves 
as a substrate for the growth, proliferation, and 
transmission of parasites (Taghipour et al., 2019). 
The heavy use of manure from cattle, poultry, and 
other animal sources increases the danger of 
parasite infection in the soil, water, vegetables, 
and people. This is due to the fact that eating 
vegetables directly or indirectly polluted with 
contaminated animal manure has been connected 
to a number of helminth parasites (Amissah-
Reynolds et al., 2012). Many helminth parasites, 
such as Ascaris lumbricoides, Toxocara species, 
Strongyloides stercoralis, Trichuris trichiura, 
hookworm, Fasciola hepatica, Hymenolepis nana, 
and others, have been found in a variety of 
unwashed raw vegetables (Omar et al., 2017; 
Rostami et al., 2016; Benti and Gemechu, 2014). 
Accidental ingestion of infectious parasite eggs or 
larvae from the consumption of contaminated 
fresh vegetables can result in a wide spectrum of 
food-borne illnesses in humans (Nejadi and 
Abdoli, 2021). Vegetable contamination leads to 
outbreaks like strongyloidiasis, fascioliasis, 
fasciolopsiasis, giardiasis, amebiasis, 
cyclosporiasis, echinococcosis and 
cryptosporidiosis, causing higher morbidity and 
mortality rates in developing countries (Adamu et 
al., 2012; Hassan et al., 2012). In underdeveloped 
nations, particularly in tropical and sub-tropical 
areas, parasitic helminths are a major public 
health concern, affecting about 15 million people 
worldwide (Flammer et al., 2020). Malnutrition 
and stunted growth, particularly in children and 
pregnant women, are the most serious intestinal 
parasite consequences (Taghipour et al., 2021). 
Besides, these parasite infections can lead to a 
number of chronic issues, including iron 
deficiency anemia, severe cyst formation, and 
other physical and mental health issues (Alemu et 
al., 2019). They can also put a financial strain on 
people. The identification of parasites from fresh 
vegetables is not well documented in Bangladesh. 
This study accurately identified a prevalent 
parasite contamination in fresh vegetables that 
could potentially affect public health. 

Materials and Methods 

Study area and Sample collection 

The study was carried out between December 
2021 and November 2022 in Rajshahi district of 
Bangladesh. The following fresh vegetable 

samples were bought from various open markets: 
arum leaves (Colocasia esculenta), cabbage 
(Brassica oleracea), green amaranth (Amaranthus 
viridis), jute leaves (Corchorus olitorius), malabar 
night shade (Basella alba), radish (Raphanus 
sativus), red amaranth (Amaranthus cruentus), 
spinach (Spinacia oleracea), and water spinach 
(Ipomoea aquatica). After being collected, the 
samples were stored in an insulated cooler ice 
box and assigned a unique identification number 
before being delivered to the parasitological 
research laboratory of Veterinary and Animal 
Sciences Department, University of Rajshahi, 
Bangladesh. 
 
Sample processing and identification of helminth 
parasite  

Each collected sample weighed 125 grams 
and was washed individually in 1000 ml of 
phosphate-buffered saline (PBS) with tween 80 
solution. It was shaken for 15 minutes using an 
electric shaker to detach free-living stages of 
helminth parasites, such as eggs and larvae 
(Punsawad et al., 2019). The washed solutions 
were sieved using medical gauzes. The mixture 
was then allowed to stand overnight to allow for 
sedimentation. The supernatants were carefully 
discarded without agitation, and the remaining 
sediments were centrifuged for 10 minutes at 
2500 rpm. After draining the supernatant fluids, 
the leftover sediment was collected and 
thoroughly mixed using a vortex mixer. The final 
step was examining it with 10X and 40X 
objectives using a trinocular head light 
microscope equipped with a camera (Optica® 
Italy). Based on the keys and descriptions found in 
the reference books and literature, several 
foodborne helminth parasites were identified 
(Soulsby, 1982; Williams, 1992).  
 
Statistical analysis 

Data from research findings were compiled 
and analyzed with IBM SPSS Statistics version 25. 
The chi-square (χ2) test was performed to analyze 
the relationship between variables at a p-value < 
0.05 with a 95% confidence interval. 

Results 

Parasitic contamination of fresh vegetables 
A total of 270 fresh vegetable samples were 

tested for the presence of free-living helminth 
parasites, and 186 (68.9%) were positive for at 
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Table 1. Status of parasitic contaminations 
 

Type of samples 
Parasitic contamination 

Positive 
(%) 

Negative  
(%) 

Total 
(n=270) 

χ2-value p-value Cramer’s V 
value 

Arum leaves 18 (60.0) 12 (40.0) 30    
Cabbage 18 (60.0) 12 (40.0) 30    
Green amaranth 23 (76.7) 7 (23.3) 30    
Jute leaves 11 (36.7) 19 (63.3) 30    
Malabar night shade 16 (53.3) 14 (46.7) 30 36.70 0.001a 0.37b 
Radish 25 (83.3) 5 (16.7) 30    
Red amaranth 26 (86.7) 4 (13.3) 30    
Spinach 21 (70.0) 9 (30.0) 30    
Water spinach 28 (93.3) 2 (6.7) 30    
Total 186 (68.9%) 84 (31.1%) 270    

a p value < 0.05  were considered statistically significant, bCramer’s V value > 0.25 were considered very strong effect. 

 
 
least one genus or species. The most 
contaminated vegetable was water spinach 
(93.3%), whereas the least contaminated 
vegetable was jute leaves (36.7%). This result was 
statistically significant (p = 0.001), and the types 
of samples and parasite contamination status 
were found to be strongly correlated (Table 1).  

Prevalence of free-living stage of helminth 
parasite 

Strongyloides stercoralis larvae (51.1%) were 
commonly observed in the tested samples. Other 
parasites that contaminate the samples include 
eggs of A. lumbricoides (37.8%), hookworm larvae 
(47.4%), eggs of Enterobius vermicularis (12.6%), 
eggs of Schistosoma haematobium (14.8%), eggs 
of Paragonimus sp. (8.1%), and eggs of Stictodora 
fuscata (3.7%). Water spinach and red amaranth 
were the vegetables most infested by 
Strongyloides stercoralis and hookworm, 
respectively. Arum leaves, cabbage, green 
amaranth, Jute leaves, Malabar night shade, 
radish, and spinach were all heavily contaminated 
with one or more helminth parasites. (Fig. 1-2, 
Table 2). The blue bar indicates contaminated 
samples, and the red bar indicates percentages of 
identified parasites. A total of 37.8% 
Ascaris lumbricoides was recovered from 102 
contaminated raw vegetables. Similarly, 
Enterobius vermicularis 12.6% from 34, hookworm 
47.4% from 128, paragonimus sp. 8.1% from 22, 
Schistosoma haematobium 14.8% from 40, 
Stictodora fuscata 3.7% from 10, Strongyloides  

 
 

 
stercoralis 51.1% were identified from 138 
contaminated veggies. 

Discussion 
Helminths are common parasites associated 

with clinically relevant contamination from raw 
vegetable intake. Consuming unclean, uncooked, 
or improperly processed veggies can spread a 
variety of infectious diseases. Food safety 
concerns develop as a result of possible parasitic 
pathogens in raw produce, which pose serious 
health hazards to vulnerable groups such as 
pregnant women and small children. The issue 
has far-reaching worldwide ramifications for 
clinical and public health, particularly in low-
income nations (Agbalaka et al., 2018). 

This study's findings demonstrated 68.9% of 
parasitic contamination was similar to the 
predominance of 65.5% in Kenya (Nyarango et al., 
2008), 63.7% in Iran (Salavati et al., 2017), 57.8% 
in Nigeria (Adenusi et al., 2015) and 61.5% in 
Bangladesh (Azim et al., 2018). However, 
differences were observed in certain prior 
investigations, including 48.7% in Ghana 
(Amissah-Reynolds et al., 2020), 35.1% in Thailand 
(Punsawad et al., 2019), 26.9% in Poland (Klapec 
and Borecka, 2012), and 16.2% in Saudi Arabia (Al-
Megrin, 2010). It shows that differences in the 
prevalence of parasite infection in raw vegetables 
between studies can be attributed to geographical 
and climate conditions, vegetable type, sample 
size, sampling season, parasitological processing 
approaches etc. (Adenusi et al., 2015; Fallah et al., 
2012). 
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Fig. 1. Different types of identified free-living stages of helminth parasites (40X). (A) Hookworm larvae (B) 
Strongyloides stercoralis filariform larvae (C) Paragonimus sp. egg (D) Enterobius vermicularis egg containing 
developing embryo (E) Stictodora fuscata egg (F) Ascaris lumbricoides decorticated egg and (G) Schistosoma 
haematobium egg. 
 

Table 2. Parasites isolated from different types of vegetable 

Type of 

Parasites 

Frequency of parasitic contamination in different samples 

 Arum 
leaves 

Cabbage Green 
amaranth 

Jute 
leaves 

Malabar 
night shade 

Red 
amaranth 

Radish Spinach Water 
spinach 

Ascaris 
lumbricoides 

+ 14 4 12 6 12 14 12 12 16 

% 46.7 13.3 40.0 20.0 40.0 46.7 40.0 40.0 53.3 

Enterobius 

vermicularis 

+ 4 2 6 0 0 4 4 6 8 

% 13.3 6.7 20.0 0.0 0.0 13.3 13.3 20.0 26.7 

Hookworm 
+ 10 8 18 6 14 22 20 10 20 

% 33.3 26.7 60.0 20.0 46.7 73.3 66.7 33.3 66.7 

Paragonimus 

sp. 

+ 2 0 2 0 2 4 4 2 6 

% 6.7 0.0 6.7 0.0 6.7 13.3 13.3 6.7 20.0 

Schistosoma 
haematobium 

+ 8 2 4 0 6 8 4 2 6 

% 26.7 6.7 13.3 0.0 20.0 26.7 13.3 6.7 20.0 

Stictodora 

fuscata 

+ 1 0 2 0 0 1 1 2 3 

% 3.3 0.0 6.7 0.0 0.0 3.3 3.3 6.7 10.0 

Strongyloides 

stercoralis 

+ 14 12 20 8 12 18 14 18 22 

% 46.7 40.0 66.7 26.7 40.0 60 46.7 60.0 73.3 
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Fig. 2. Prevalence of identified helminth parasites 

 

In this investigation, water spinach had the most 
contamination (93.3%), while jute leaves had the 
lowest (36.7%). The fluctuation of the maximum 
and lowest contamination was observed through 
the study of certain prior investigations. In Iran, 
leek (70%) was the most contaminated and 
parsley (10%) was the least contaminated 
vegetables (Asadpour et al., 2016). In Brazil, 
lettuce (61.1%) was the highest contaminated and 
green onion (44.4%) was the lowest contaminated 
(Luz et al., 2017) veggies. In the Philippines, 
maximum contamination was found in pechay 
(55%), whereas in lettuce (35%), the 
contamination was minimum (Su et al., 2012). In 
Egypt, root vegetables were the most 
contaminated, with 50.0% for radish whereas 
lettuce and dill had no parasite contamination 
(Hassan et al., 2012). This could occur as a result 
of diverse soil types, vegetable surfaces and 
shapes, irrigation and planting water quality, and 
hygienic methods employed throughout the 
marketing process, all of which have an impact on 
the degree of contamination. 

In the vegetables examined in this study, 
Strongyloides stercoralis was the most prevalent 
parasite, occurring in 51.1%, but the prevalence of 
parasites may vary depending on the locality. In 
Nigeria, (Ogbolu et al., 2009) showed 
Strongyloides stercoralis (45.8%) was the most 
prevalent whereas Taenia spp. (4.2%) was the 
least prevalent helminth parasite found in 
vegetables. Giardia lamblia (19.93%) and Ascaris 

lumbricoides (26.94%) were the most common 
parasites in fresh vegetables found in Ghana 
(Amissah-Reynolds et al., 2020). Toxocara sp. 
eggs (75%) were the most common parasite 
found in raw vegetables in Iran, while Chilomastix 
mesnili (22%) eggs were the least common 
(Abdiet al., 2014). In Bangladesh, (Azim et al., 
2018) found that Ascaris lumbricoides (36.5%) 
was the most common parasite, whereas Trichuris 
trichiura (1.5%) was the least prevalent. Many 
places and regions throughout the world engage 
in the unhygienic practice of fertilizing agricultural 
lands with human waste, animal dung, and 
wastewater, which leads to vegetable 
contamination. The aforementioned suggests that 
the parasites found in vegetables vary depending 
on the cultivation locations and irrigation 
techniques used. 
 

Conclusion 
The current study's findings suggest that raw 

vegetables sold in Rajshahi, Bangladesh, have the 
potential to spread helminth parasite diseases to 
consumers. According to the results, consumers 
should be made aware of preventative measures 
like properly cleaning or cooking vegetables 
before consuming. Additionally, media programs 
that promote health education and hygienic 
practices can be used to reduce exposure to 
vegetable-borne parasites.  
 

Acknowledgments 

The research work was supported in part by 
Grant for Advanced Research in Education 
(GARE), Ministry of Education, Government of 
Bangladesh (Grant Number LS20201467 to 
Moizur Rahman).  

Authors' contributions 
Conceptualization: M.R. and M.Z.U.; 

Methodology: M.Z.U., M.M.H. and M.M.R.; 
Statistical analysis: M.Z.U.; Investigation: M.Z.U., 
M.M.H. and M.M.R.; Draft preparation, review and 
editing: M.Z.U.; Supervision: M.R. and L.N. All 
authors have read and agreed to the published 
version of the manuscript. 

Conflict of interests 
      The authors disclose no conflict of interests. 
 

 
 



6 Free-living Stage of Helminth Parasites Isolated from Vegetables 

References 
Abdi J, Farhadi M, Aghace S and Sayehmiri K (2014). Parasitic 

contamination of raw vegetables in Iran: a systematic 
review and meta-analysis. Journal of Medical Sciences 
14: 137-142.  

Adamu NB, Adamu JY and Mohammed D (2012). Prevalence 
of helminth parasites found on vegetables sold in 
Maiduguri, Northeastern Nigeria. Food Control 25: 23-26.  

Adenusi AA, Abimbola WA, and Adewoga TO (2015). Human 
intestinal helminth contamination in pre-washed, fresh 
vegetables for sale in major markets in Ogun State, 
southwest Nigeria. Food Control 50: 843-849.  

Agbalaka P, Obeta Mand Daniel K (2018). Food-Safety 
regarding intestinal parasites on edible fruits and 
vegetables. The Diagnostics 1: 13-24.  

Al-Megrin WA (2010). Prevalence of intestinal parasites in 
leafy vegetables in Riyadh, Saudi Arabia. International 
Journal of Zoological Research  6: 190-195.  

Alemu G, Mama M, Misker Dand Haftu D (2019). Parasitic 
contamination of vegetables marketed in Arba Minch 
town, southern Ethiopia. BMC infectious diseases 19: 1-7.  

Amissah-Reynolds PK, Yar DD, Gyamerah I, Apenteng OY and 
Sakyi S (2020). Fresh vegetables and ready-to-eat salads: 
sources of parasitic zoonoses in mampong-Ashanti, 
Ghana. European Journal of Nutrition & Food Safety 12: 
47-55.  

Asadpour M, Malekpour H, Jafari A and Bahrami S (2016). 
Diversity of parasitic contamination in raw vegetables 
commonly consumed in Shiraz, Southwest of Iran. Asian 
Pacific Journal of Tropical Disease 6: 160-162.  

Azim A, Ahmed S, Paul S, Nasreen S, Sarkar S, Ahmed M, 
Najnin A and Hossain M (2018). Prevalence of intestinal 
parasites in raw vegetables consumed by inhabitants of 
Mymensingh city. Mymensingh Medical Journal 27: 440-
444.  

Benti G and Gemechu F (2014). Parasitic contamination on 
vegetables irrigated with a wash river in selected farms, 
eastern Showa, Ethiopia. Journal of Parasitology and 
Vector Biology 5: 103-109.  

Buchner FL, Bueno-de-Mesquita HB, Ros MM, Overvad K, Dahm 
CC, Hansen L and Touillaud M (2010). Variety in fruit and 
vegetable consumption and the risk of lung cancer in the 
European prospective investigation into cancer and 
nutrition. Cancer Epidemiology, Biomarkers & Prevention 
19: 2278-2286.  

Duedu KO, Yarnie EA, Tetteh-Quarcoo PB, Attah SK, Donkor ES 
and Ayeh-Kumi PF (2014). A comparative survey of the 
prevalence of human parasites found in fresh vegetables 
sold in supermarkets and open-aired markets in Accra, 
Ghana. BMC Research Notes 7: 1-6.  

Fallah AA, Pirali-Kheirabadi K, Shirvani F and Saei-Dehkordi SS 
(2012). Prevalence of parasitic contamination in 
vegetables used for raw consumption in Shahrekord, Iran: 
influence of season and washing procedure. Food Control 
25: 617-620.  

Flammer PG, Ryan H, Preston SG, Warren S, Přichystalová R, 
Weiss R, Valerie Palmowski V, Boschert  S, Fellgiebel  K,  
Jasch-Boley  I,  Kairies  M, Rümmele  E, Rieger  D,  
Schmid B,  Reeves  B, Nicholson , Loe L, Guy C, Waldron  T, 
Adrian L and Smith 1Jasch-Boley I (2020). Epidemiological 
insights from a large-scale investigation of intestinal 
helminths in Medieval Europe. PLoS Neglected Tropical 
Diseases 14: e0008600.  

Hassan A, Farouk H and Abdul-Ghani, R. (2012). 
Parasitological contamination of freshly eaten vegetables 

collected from local markets in Alexandria, Egypt: A 
preliminary study. Food Control 26: 500-503.  

Klapec T and Borecka, A. (2012). Contamination of vegetables, 
fruits and soil with geohelmints eggs on organic farms in 
Poland. Annals of Agricultural and Environmental 
Medicine 19: 481-485.  

Luz JGG, Barbosa MV, Carvalho AGD, Resende SD, Dias JVL, 
and Martins HR (2017). Contamination by intestinal 
parasites in vegetables marketed in an area of 
Jequitinhonha Valley, Minas Gerais, Brazil. Revista de 
Nutrição 30: 127-136.  

Nejadi SMH and Abdoli A (2021). Contamination of raw herbs 
with parasitic protozoa and helminths in Shushtar City, 
Southwestern Iran. Journal of Medical Microbiology and 
Infectious Diseases 9: 32-37.  

Nyarango RM, Aloo PA, Kabiru, EW and Nyanchongi BO (2008). 
The risk of pathogenic intestinal parasite infections in 
Kisii Municipality, Kenya. BMC Public Health 8: 1-6.  

Ogbolu D, Alli O, Ogunleye V, Olusoga-Ogbolu F and Olaosun I 
(2009). The presence of intestinal parasites in selected 
vegetables from open markets in south western Nigeria. 
African Journal of Medicine and Medical Sciences, 38: 
319-324.  

Omar MA, Al-Aboudy MS, Abosheba F and Elzwawi S (2017). 
Prevalence of parasitic contamination of leafy green 
vegetables in Misurata, Libya. Russian Journal of 
Parasitology 40: 197-204.  

Punsawad C, Phasuk N, Thongtup K, Nagavirochana S and 
Viriyavejakul P (2019). Prevalence of parasitic 
contamination of raw vegetables in Nakhon Si 
Thammarat province, southern Thailand. BMC Public 
Health 19: 1-7.  

Rostami A, Ebrahimi M, Mehravar S, Omrani VF, Fallahi S and 
Behniafar H (2016). Contamination of commonly 
consumed raw vegetables with soil transmitted helminth 
eggs in Mazandaran province, northern Iran. International 
Journal of Food Microbiology 225: 54-58.  

Salavati Z, Chalehchaleh A and Rezaei F (2017). Parasitic 
infections in raw vegetables of Kermanshah, Western Iran 
and their relation with season and washing procedures. 
Journal of Food Quality and Hazards Control 4: 37-41.  

Soulsby E (1982). Helminths, Arthropods and Protozoa of 
Domesticated Animals. 7th Ed. e English Linguar Book 
Society and Bailliere Tindal, London, UK: 1-809 PP. 

Su GLS, Mariano CMR, Matti NSA and Ramos GB (2012). 
Assessing parasitic infestation of vegetables in selected 
markets in Metro Manila, Philippines. Asian Pacific 
Journal of Tropical Disease 2: 51-54.  

Taghipour A, Ghodsian S, Jabbari M, Olfatifar M, Abdoli A and 
Ghaffarifar F (2021). Global prevalence of intestinal 
parasitic infections and associated risk factors in 
pregnant women: a systematic review and meta-analysis. 
Transactions of the Royal Society of Tropical Medicine 
and Hygiene 115: 457-470.  

Taghipour A, Javanmard E, Haghighi A, Mirjalali H and Zali MR 
(2019). The occurrence of Cryptosporidium sp., and eggs 
of soil-transmitted helminths in market vegetables in the 
north of Iran. Gastroenterology and Hepatology from Bed 
to Bench 12: 364-369.  

Tomass Z and Kidane D (2012). Parasitological contamination 
of wastewater irrigated and raw manure fertilized 
vegetables in Mekelle city and its suburb, Tigray, Ethiopia. 
Momona Ethiopian Journal of Science 4: 77-89.  

Williams J (1992). Basic laboratory methods in medical 
parasitology. World Health Organization, Geneva, 
Switzerland: 1-114 pp. 

  

https://pubmed.ncbi.nlm.nih.gov/?term=Jasch-Boley+I&cauthor_id=32853225
https://pubmed.ncbi.nlm.nih.gov/?term=Jasch-Boley+I&cauthor_id=32853225
https://pubmed.ncbi.nlm.nih.gov/?term=Kairies+MS&cauthor_id=32853225
https://pubmed.ncbi.nlm.nih.gov/?term=R%C3%BCmmele+E&cauthor_id=32853225
https://pubmed.ncbi.nlm.nih.gov/32853225/#full-view-affiliation-1

