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   Raw vegetable consumption can be a primary pathway for the spread of food-

borne parasite illnesses, despite the fact that fresh vegetables offer significant 
nutritional value to people. Thus. This study's goal was to investigate whether 
parasites are present in veggies that are frequently eaten in Benghazi city, Lib-
ya. Method:- of the study One hundred and fifteen types of vegetables. lettuce, 
mint, parsley, green onion, and watercress 30 pieces of each were included. The 
sediments experienced analysis using iodine and modified smears stained with 
Ziehl- Neelsen, while data SPSS version 25 statistical software was used for the 
analysis. Results:- It was discovered that (90%) of the samples that were in-
spected contained parasite eggs, cysts, and larvae. With a contamination per-
centage of (100%), lettuce was the most contaminated vegetable, and parsley 
had the lowest contamination rate (80%). The parasite with the highest preva-
lence rate was Entamoeba histolytica/ dispar cyst (71.1%), Giardia Lamblia 
cyst and Hymenolepis nana eggs (13.3% )each of them, Taenia. Saginata eggs 
(11.11%), Ascaris eggs and Entamoeba. Hartmanni cyst (6.67%) each of them, 
but it was discovered that the Strongyloides larvae only occasionally appeared 
(6.67%).  
Conclusion:- Benghazi City leafy vegetables had a very high parasitic rate of 
contamination. Therefore, eating such vegetables without thoroughly cleaning 
them promotes the spread of parasitic diseases, which provide a serious risk to 
health for those in Libya. 
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1. Introduction. 

   Fresh vegetables are an important part of a healthy 

diet because they include important vitamins, minerals, 

and dietary fibers. Additionally, they have phytochemi-

cal components that exhibit antioxidant action, for ex-

ample, to retain their tastes, many vegetables are often 

eaten raw or very little cooked toimprove the natural 

taste and keep heat - sensitive  

nutrients would be stable. The intake of raw vegetables 

can act as a major conduit for the transmission of sev-

eral foodborne diseases because of their porous and 

complex surface. Unfortunately, vegetables may facili-

tate the adhesion and survival of infections. ( 

LIU,,2003). Throughout the life cycle of vegetable pro-

duction, this might happen at a number of points, in-

cluding field cultivation, harvesting, handling, distribu-

tion, marketing, and even consumer consump-

tion(Alegbeleye et al.,2018),( Iwu and Okoh., 2019). 

An area's level of contamination can be impacted by a 

variety of factors, such as using filthy  
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water for irrigation and using untreated manure as ferti-

lizer which have some antibacterial properties as well 

as antiviral and anticarcinogenic properties             

(Garedaghi et al.,2011). Animal waste from both do-

mestic and wild sources, as well as human waste, post-

harvest handling, and hygienic preparation conditions 

in homes or food service settings can be done 

too.(Murray et al.,2017),( Ulukanligil et 

al.,2011).Consuming fresh vegetables has been linked 

to a rise in food-borne disease cases that have been 

documented recently( Erdogrul and Sener.,2005). 

   Consuming vegetables that are usually undercooked, 

uncooked, or inadequately prepared increases the risk 

of contracting parasite infections. Vegetables can 

transmit protozoa cysts and oocytsts that cause human 

illness, including Giardia, Entamoeba, Toxoplasma, 

Cryptosporidium, and Isospora, as well as helminthe 

eggs and larvae, such as Ascaris, Toxocara, Hymenole-

pis, Taenia, Fasciola, Enterobius, Trichuris, Tricho-

strogylus, Strongyloides, and hookworms(Beuchat et 

al.,2002),( Kozan.,2007). 

   It may be dangerous for human health to consume 

infected vegetables. To help the appropriate authorities 

take the appropriate steps to promote food safety and 

protect public health, information on contamination of 

fresh vegetables is necessary. 

 

2.  Materials and Methods. 
 

 2.1 Study area. 

   This study was conducted in Benghazi which is the 

second largest city in Libya overlooking the coast 

of the mediterranean sea and is located at latitude 32°" 

11′ 67 north and longitude 20°" 06′ 67 east and the 

population is about 2,340,673 people according to the 

population census in 2012, and weather moderately hot 

summers and mild winters(Wikipedia.,2009). 

2. 2 Sample collection. 

   This study was conducted during the period 
from December 2023 to February 2024.                        

   The study included 150  samples of vegetables con-

sisting of five types of fresh leafy vegetables 30 sam-

ples of each type:-( lettuce/ watercress / green onions / 

Mint /Parsley) 200 g for each type, these veggies were 

chosen for the study because they are common & often 

eaten raw and sold in all of the study area's markets. A 

random sample of markets in Benghazi and farms was 

also chosen to collect data. 

   Afterward, every sample was carefully placed in an 

individual plastic sterile bag and labeled with a specific 

identifier, such as a unique number, sample name, col-

lection place, or collection date, within 24 hours of 

collection, the samples were then transported to the 

microbiology laboratory where they underwent thor-

ough processing and examination for the detection of 

parasites. 

2.3. Sample preparation and Examination. 

   200 g of each type of vegetable were soaked in 500 

ml of physiological saline solution (0.95% sodium 

chloride), and the mixture was mixed for 15 minutes. 

This allowed each vegetable sample to be separated 

from the parasites. Each vegetable sample was then 

placed in a separate plastic sterile bag and labeled with 

a unique number, sample name, collection place, and 

collection date. The washing solution was left to stand 

on the bench for the full night in order to get the best 

sedimentation. The supernatant was evacuated the next 

day, and any big debris was removed by filtering the 

remaining wash solution through sterile gauze. It was 

then left to settle for an additional hour, after which the 

supernatant was disposed of once more. Conical tubes 

labeled "plain tube" held the leftover sediment, which 

was then centrifuged for 15 minutes at 3000 rpm to 

concentrate the parasitic stages. After the sediments 
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were mixed, each sample was checked for the presence 

of parasite ova and cysts.         

 
Direct Smear: A drop of the sediment was placed in 
the center of a clean slide using 10X and 40X objec-
tives, and a cover slide was carefully placed on to avoid 
air bubbles and spilling. A light microscope was then 
used to examine the preparation.  
Iodine smear: A drop of the sediment was mixed with a 
drop of Lugol's Iodine solution and examined similarly 
to a direct smear in order to identify parasite eggs, 
cysts, and larvae. The slides are then taken out and ex-
amined under a light microscope with 10X and 40X 
lenses(Alshareef et al.,2019). 
 
 

2.4-Statistical Analysis. 

   The data and lab findings were arranged and assessed 

using the statistical package for social science (SPSS) 

version 25 computer application. Categorical data were 

compared between groups using the Chi Square Test 

(𝜒2 value) or the Fisher Exact Test (FET), and the Z 

test was used to assess the significance of the difference 

in the statistical comparison between the groups. A 

statistically significant p-value was defined as less than 

0.05. 

3. Results. 

   Table (1) as shown in the results of the study, (135 / 

150) it showed the studied vegetable samples were con-

taminated with various parasites. Protozoa, Helminths, 

and the more contaminated type is Lettuce pollution 

100 % (30 / 30), with an equal percentage of 90 % (27 / 

30) for wach of the Mint, Green onion, and Watercress, 

while Parsley was 80% (24 / 30) loss polluted.

 
 

(Table 1):- Parasite contamination rate in fresh vegetables in Benghazi, Libya. 
 

 

Lettuce 

(30) 

Mint 

(30) 

Green onion 

(30) 

Watercress 

(30) 

Parsley 

 (30) 

Total 

(150) 

Number % Number % Number % Number % Number % Number % 

Positive 30 
100 

% 
27 90% 27 90% 27 90% 24 80% 135/150 

90 

% 

Negative 0 0 3 10% 3 10% 3 10% 6 20% 15/150 
10 

% 

Z Test 14.78 10.19 10.19 10.19 13.21 
 

P value 0.002 0.001 0.001 0.001 0.17 

𝑃 - value   < 0.05 

 

   Table (2) Vegetable contamination was identified in 

(135 to 150) fresh vegetables samples, they were con-

taminated with one type of parasite (Single Contamina-

tion) or mixed contamination (Double / triple Contami-

nation) whereas single contamination had the higher 

percentage at (77.78%), followed by the 

 

Double Contamination of the vegetables samples for      

(20%) and the lowest percentage rate of contamina-

tions(2.22%) was for samples which contains triple Con-

tamination. 

   

 

(Table 2):- Shows types of parasitical contaminations of vegetables studied  in Benghazi, Libya. 
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No. of contaminat-

ed 
samples 

Single Contamina-
tion 

No. (%) 

No. of mixed contamination  
Total 

NO. (%) Double con-
tamination Triple cont. 

Valid 
 
 
 
 

Lettuce 30 27 3 0 3 (10) 
Mint 27 21 6 0 6 (22.2) 

Green onion 27 18 9 0 9 (33.3) 
Watercress 27 24 3 0 3 (11.11) 
Parsley 24 15 6 3 9 (37.5) 

Total 135 105 (77.78%) 27 (20%) 3 (2.22%) 30 (22.22) 

𝑃 - value   < 0.048 

   Table (3) showed detected 98 type of parasites (73%) 

of which are protozoan cysts, that is the highest rate of 

contamination. The samples showed: helminthic eggs, 

larvae that appeared in the percentage of   37 samples 

with percentage of (27 %). 

 
(Table 3):-  percentage of Contamination of parasites types 
(Protozoa, Helminths) with fresh vegetables samples studied. 
 

The Type of pollution Frequency Percent 

Valid Protozoa Contamination 
No.  
(%) 

98 73 % 

Helminths Contamination 
No.  
(%) 

37 27% 

Total 135 100 % 

   𝑃 - value   < 0.048 

   Table (4)  the study showed the highest prevalent 

parasitic stage detected in the samples of raw vegeta-

bles, that present  of  E. Histolytica / E.dispara Cyst, 

the highest percentage in watercress samples 

was (28.12%), and the lowest one in mint samples that 

was (15.62%),  an equal percentage was shown in Let-

tuce samples, green onion and parsley (18.75%). As 

for H.Nana was presented with percentage of  (13.3%) 

and had the highest presence in mint samples with a 

rate of (66.67%) and had the lowest presence in green 

onion at a rate of (33.33%), and it was NIL in the Let-

tuce vegetable samples, Watercress and parsley. As for 

Giardia Lamblia cyst’s contamination rate 

was (13.3%), and it was (50%) in parsley samples 

which are more contaminated, and followed by rate of 

( 33.33%) of the mint samples. The lowest percentage 

was found in salad samples which is (16.67%), and it 

was not found (absent) in green onion and watercress 

samples. 

   T. Saginata eggs has a pollution rate of (11.11%), and 

the highest pollution was in the samples of the Lettuce 

which was (80%), and the lowest pollution in the pars-

ley samples was (20%), and it was not recorded in any 

of the samples of mint, green onion and watercress. 

   Ascaris  eggs has a contamination rate of (6.67%) and 

its presence was recorded at (66.67%) in green onion, 

and at (33.33%) in parsley, and no presence was rec-

orded in samples of Lettuce vegetables, mint and wa-

tercress. 

   E. Hartmanni trophozoite cyst has a contamination 

rate of (6.67%) and its presence was recorded in only 

two types of vegetable samples, with equal proportions 

of (50%) in both watercress and parsley. No presence 

was recorded in the samples of Lettuce vegetables, 

mint, and green onions. Strongyloides Larva has a con-

tamination rate of (6.67%) and its presence was record-

tel:28.12
tel:15.62
tel:18.75
http://h.nana/
tel:13.3
tel:66.67
tel:33.33
tel:13.3
tel:33.33
tel:16.67
tel:11.11
tel:6.67
tel:66.67
tel:33.33
tel:6.67
tel:6.67
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ed only in green onion samples at a rate of (100%), and 

no presence was recorded in the other vegetable sam-

ples were studied.

 

(Table 4):- Distribution of parasitic contamination of fresh leafy vegetables in Benghazi, Libya. 
 

 

  

 

Parasite Number 

 
 
 
 
 

% of 
 

Total 
 

Examined 
 

Samples 

(150) 

 
 
 
 
 

% of 
 

Total 
 

Positive 
 

Samples 

(135) 

 

 

 

Studied Vegetables 

 

 

 

 

 

Total 

 

% 

Lettuce 

Number 
of +ve % 

 

Mint 

Number 
of +ve % 

 

Green onion 

Number 
of +ve % 

 

Watercress 

Number 
of +ve % 

 

Parsley 

Number 
of +ve % 

 
 

E. Histolytica / E.dispara  

Cyst 

 

 

96 

 

 

64 % 

 

 

(71.1%) 

 

 

18 

(18.75%) 

 

 

15  

(15.62%) 

 

 

18  

(18.75%) 

 

 

27  

(28.12%) 

 

 

18  

(18.75%) 

 

 

100 % 

H. Nana eggs  

18 

 

12 % 

 

(13.3%) 

 

0 

 

12 

(66.67%) 

 

6  

(33.33%) 

 

0 

 

0 

 

100 % 

Giardia Lamblia cyst  

18 

 

12 % 

 

(13.3%) 

 

3  

(16.67%) 

 

6  

(33.33%) 

 

0 

 

0 

 

9  

(50%) 

 

100 % 

T. Saginata eggs  

15 

 

10 % 

 

(11.11%) 

 

12  

(80%) 

 

0 

 

0 

 

0 

 

3  

(20%) 

 

100 % 

Ascaris eggs     

9 

 

6 % 

 

(6.67%) 

 

0 

 

0 

 

6 

 (66.67%) 

 

0 

 

3 

 (33.33%) 

 

100 % 

E. Hartmanni trophozoite 

cyst 

 

 

6 

 

4 % 

 

(6.67%) 

 

0 

 

0 

 

0 

 

3 

 (50%) 

 

3  

(50%) 

 

100 % 

Strongyloides Larva 

 

 

6 

 

4 % 

 

(6.67%) 

 

0 

 

0 

 

6 

(100%) 

 

0 

 

0 

 

100 % 

                                                                                        0.048

      

<   value - 𝑃	        = 4.372X  

tel:100
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Figure 1: Shows the detected protozoan ( cysts/oocysts ) in the sample of vegetables have been studied from Benghazi, Libya:           
(a): Entamoeba histolytica/dispar cyst; (b): Giardia lamblia cyst; (c): Entamoeba Hartmanni trophozoite cyst.  
 

     
 
Figure 2: Shows the detected Helminths ( eggs ), in the sample of vegetables have been studied from Benghazi, Libya:         

(d): Hymenolepis nana egg; ( e): Taenia Saginata eggs;  ( f): Ascaris egg. 
 

 
 
Figure 3: Shows the detected Helminths ( larva ), in the sample of vegetables have been studied from Benghazi, Libya:  

 (g): Strongyloides larva. 
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3  Discussion. 

   One of the most important forms of nutrition is vege-

tables; the World Health Organization (WHO) recom-

mended consuming 400 g or more of them daily to pre-

vent chronic diseases and as a nutrient supple-

ment(World Health Organization.,2003). However, 

veggies may contain intestinal parasites. Ar.ound 3.5 

billion individuals worldwide are afflicted with intesti-

nal parasites, the majority of people are infected are 

people who eat raw vegetables which is the main media 

of infections  transmission (Wikipedia .,2009). Com-

munities that eat raw vegetables have been found to 

have high prevalence of intestinal parasites, particularly 

if the crops are grown at farms that use untreated hu-

man and animal fertilizers(Srikanth et al.,2004). During 

vegetable growing, untreated organic fertilizers con-

taining fecal helminthes and irrigation water tainted 

with sewage might facilitate the spread of parasitic ill-

nesses.  

   Additionally, handling, washing, transferring, and 

storing them after harvest all of these contribute to the 

contamination of eggs and larvae (Pires et al.2012), 

(Torrence.,2016). Research aimed at identifying para-

site contamination in vegetables which is spread global-

ly, as the possibility of food-borne parasitic infection 

epidemics becomes more apparent (Said.,2012) There-

fore, in order to determine the degree of parasite infec-

tion of a few regularly consumed vegetables, our study 

was conducted. In Libya, very few research have been 

done to assess the level of parasite infestation on vege-

tables.( Alshareef et al.,2019). Eating fresh vegetables 

that come from farms and are offered for sale at Ben-

ghazi City's wholesale and retail marketplaces. Vegeta-

bles contaminated with intestinal parasites can reveal 

information about the frequency of intestinal parasites 

in a certain population and are an indicator of animal or 

human fecal contamination(Al-Megrain .,2010).The 

overall rate of parasite infection was determined to be 

(90.0%), which was matched with earlier findings from 

Egypt (84.1%) and Yemen (100%) (Muhammad an-

dRadman.,2019),   ( Ahmed et al.,2020),( El-Sayed et 

al.,2023). However, some investigations found lower 

contamination rates, including 5.9% in Turkey (Kozan 

et al.,2007). (16.2%) in Saudi Arabia (Al-Megrain 

.,2010) and (13.5%) in           Sudan (Mohamed et 

al.,2016). Multiple variables may be responsible for the 

variations seen between this research and others. These 

rates might be changed, depends on, the region, the 

climate, the environment, the sample size, the methods, 

the postharvest treatment strategy, and the socioeco-

nomic status (Abougrain et al.,2010),( Bekele et 

al.,2017). The rate of protozoan parasite contamination 

in this study was (73%), which was greater than the rate 

of helminthes parasite contamination (27%). This is 

consistent with the results of (Elmajdoub et al.,2017) 

who found that the Contamination rate for protozoan 

cysts was (79.4%) and (47.6%) for helminthes para-

sites. This could result in widespread intestinal parasite 

infections among humans (Youssef.,2014). 

   This study revealed a very high degree of intestinal 

parasite contamination in green leafy vegetables, which 

showed: lettuce has the greatest contamination (100%), 

followed by watercress (90%), green onions (90%), 

mint (90%), parsley (80%). The most contaminated 

crop was lettuce (30/30) (100%), Similar findings were 

published in a study conducted in Riyadh, Saudi Ara-

bia, where lettuce (78.8%) and watercress (22.8%) had 

the greatest rates of infection, respectively(Al-

Megrain.,2010). Samples of watercress and lettuce in 

Tripoli, Libya, were found to be more polluted than 

other samples, with contamination percentages of 

(100%) and (96%), respectively (Abougrain et al.,2010) 

, Lettuce (45.5%) and watercress (41.3%) exhibited the 

greatest levels of parasite infestation in Banha City, 

Egypt(Eraky et.al.,2014). Additionally, a study con-

ducted in Saudi Arabia in 2006 found that  green on-
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ions had a higher percentage of infection (40%) than 

lettuce (28%), in Nigeria, the rates of contamination for 

watercress and lettuce were lower (17%) (Abougrainet 

al.,2006). This might be because of the amount of im-

purity changes which depends on the vegetable's sur-

face and form. Due to their uneven surfaces, green 

leafy plants like lettuce, watercress, mint, and parsley 

are more susceptible to parasite cysts and eggs that are 

more attached to that kind of surface. Furthermore, 

during civilization, the inflexibility of vegetable leaves 

may facilitate interaction with the soil and, consequent-

ly, with helminthes structures that are likely established 

in the soil (Damen et al.,2007). These findings contra-

dicted a number of other investigations that found the 

highest prevalence of contamination in lettuce and/or 

watercress (Said.,2007), (Abougrain et al.,2010).( 

Eraky et al.,2014). In this investigation, cysts of Giar-

dia lamblia and Entamoeba spp. were found in (13.3%) 

and (71.1%), respectively, of the vegetable samples. 

This impurity is most likely caused by the high surviv-

ability of oocysts and excrescencies in the environment, 

as well as their propensity to attach explosively to the 

surfaces of plants, especially leafy greens like parsley 

and lettuce (Dorris et al.,2002). While there are several 

ways that make vegetables might get polluted, the most 

common ones are before harvest, when they are con-

taminated by sewage sludge, infected manure, irriga-

tion water, or direct animal contamination from both 

domestic and wild animals (Said .,2007).The parasites 

that contaminated vegetable samples most frequently, 

in this investigation, (37.75%) of the samples had hel-

minthes eggs or larvae found in them. It is commonly 

recognized that several of these species may parasitize 

animals such as cattle, dogs, and cats in addition to 

humans. In (Dorris et al.,2002) , H. nana eggs were 

found with (13.3%) of the samples that were analyzed; 

this percentage was similar to what (Said .,2007) re-

ported, and (2.6%) of the vegetable samples in Alexan-

dria, Egypt included H. nana (Fallah et al.,2012) ,( El-

Sayed et al.,2023) .In a previous study conducted in 

Libya (Elmajdoubet al.,2017), (7.9%) of the vegetable 

samples contained H. nana eggs. However, other re-

search revealed higher In Thousern Ethiopia's Arba 

Minch village, H. nana eggs were found in (15.56 %) 

of the vegetable samples that were analyzed. (Bekeleet 

al.,2017) and H. nana eggs were only found in (0.5%) 

of the green vegetables affected by the parasite in 

Qazvin, Iran, a lower rate was found there (AL-

Sanabani et al.,2016). The observed discrepancy might 

be a result of variations in the geographic location and 

climate (Adejayan. And Morenikeji.,2015). Vegetables 

infected with Taenia saginata represent the least 

amount of contamination (11.11%). Research done at 

Amol, in the north of Iran (10%) (Siyadatpanah et 

al.,2013) Iran, Zahidan (13.2%) Manglore (11.9%)( 

Ebrahimzadeh et al.,2013).( Dias et al.,2014) Saudi 

Arabia, Tabuk 2.17% (Gabre and Shakir.,2016) Similar 

contamination rates were observed in Lahore, Pakistan 

(5.12%) (Maqbool et al.,2014) and the current study's 

findings. Ascaris spp. eggs (6.67%) were the last com-

mon contamination discovered in this study (Abougrain 

et al.,2010) , which indicated that Ascaris spp. was the 

most common intestinal parasite infecting salad in 

Tripoli, Libya, where vegetables are sold at wholesale 

and retail marketplaces. Additionally, Ascaris spp. eggs 

were the most commonly isolated parasites in vegeta-

bles in studies conducted in Saudi Arabia (Abougrain et 

al.,2006) , Iran (Damen et al.,2002), and Nigeria 

(Adejayan. And Morenikej .,2006).This dominance 

may be attributed to the parasite's widespread distribu-

tion and the resistant nature of the eggs, which allows 

them to survive unfavorable conditions. The eggs are 

resistant to desiccation for two to three weeks, may live 

for two years at 5 to 10 °C, and can even survive in the 

absence of oxygen (Robertson L.J.  et 

al.,2000).Vegetables may contain Ascaris eggs and 

nematode larvae due to improper watering practices 

and possible usage of untreated manure. According to 
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Turkish research, helminthes transmitted through soil, 

primarily Ascaris eggs, were found in (14%) of fresh 

vegetables and (84%) of soil samples were taken vege-

table farms using (61%) irrigation water (Ulukanligil et 

al .,2001). When we were at  farms’ sites, we noticed 

that most of the farmers kept their cats without fences, 

which might have exposed the crops to contamination 

from both domestic and wild animals, and that they 

utilized untreated animal dung as fertilizer for their 

crops. Animal manure is a well-known source of hu-

man pathogens that may live in soil for long periods of 

time. As a result, contaminant structures may be trans-

mitted to produce and stay there for an extended period 

of time when used as soil fertilizer(Luz et al.,2017). 

3  Conclusions. 
 

   This study's findings unequivocally demonstrate that 

raw vegetables are frequently tainted with parasites 

when ingested by humans. Consuming vegetables that 

have been infected with pathogenic parasites without 

properly washing and /or preparing them might be 

harmful to one's health. The best method for lowering 

food-borne parasite infection rates is still contamination 

prevention. Farmers, sellers, and the general public 

should all get thorough health education on the dangers 

of eating infected vegetables and the significance of 

cleaning and disinfecting them before eating. There-

fore, it is strongly advised that control measures be 

implemented, including those relating to irrigation wa-

ter quality criteria, prohibit domestic and wild animals 

from accessing plant farms, and refrain from utilizing 

untreated manure as fertilizer. Moreover, additional 

research on the parasite contamination of fruits, vege-

tables, and the land and water used to grow them is 

strongly advised. It is also recommended that these 

studies must be carried out in various parts of the coun-

try. 
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