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Abstract— Parasitoses in Brazil represents a serious 

public health problem, by affecting mainly the poorest 

population, with little access to education and basic 

sanitation. It is estimated that millions of people around 

the world are afflicted with parasitic infections from 

eating contaminated food. The present study had as 

objective to evaluate the presence of helminths and 

protozoa in fruits marketed in open fairs in Vitória da 

Conquista-Ba. Forty samples were analyzed, by including 

guava, lemon, apple and grape, by the method of 

spontaneous sedimentation Hoffman, Pons and Janer 

(1934). The results showed that 70% of the fruits 

presented positivity for some type (kind) of parasite, with 

guava being the most contaminated fruit (90%). The 

highest prevalence was of helminths (Ascaris lumbicoides 

(n = 92), Ancylostomideo (n = 18), Taenia sp (n = 8) and 

Enterobius vermiculaes (n = 2), followed by protozoa 

(Balantidium coli, Entamoeba coli (n = 11) .The high 

frequency is associated to the inadequate handling of 

these fruits, as well as to the inefficiency of the sanitary 

conditions of the commercialization place, by 

recommending measures of sanitary education from the 

merchants and the population consumers. 

Keywords— Parasites. Basic sanitation. Infections. 

Contamination. 

 

I. INTRODUCTION 

Parasitoses are infections presents all over the 

world, by representing a serious public health problem, 

with higher incidence in poorer communities and 

unfavorable financial conditions. By contaminating 

human beings, parasites can cause several health hazards, 

which can cause significant complications such as 

malnutrition, severe anemia, intestinal problems, delayed 

growth, lack of some vitamins, and other ones (Bastien 

M, Vaniscotte A. et al.). Data from the World Health 

Organization (WHO) show that more than 1.5 million 

people have somekindof intestinal parasite, which 

represents 24% of the world population, with some kind 

of intestinal parasite (Sales; Nichi, et al. 2017) 

Several factors are associated with enteroparasites 

contamination  by including socioeconomic and 

sociocultural factors, with emphasis in deficient sanitary 

conditions, bad hygiene habits, improper handling of 

foods (fruits, vegetables and veggies), which rang from 

the lack of sanitation of these ones beforeconsumption 

such as the lack of access ingby potable and / or treated 

water. The presence of these pathogens may also be 

associated with the food production process and / or the 

care of the food handler (Moreira; Cruz; et al, 2017). 

Education is also another important factor, since people 

with less knowledge are the ones most affected by 

parasitic diseases (Hengami M, Hamed Y et al 2018). 

Fruits and vegetables are among the foods listed 

by the Ministry of Health as responsible for the 

transmission of foodborne diseases, which cause 

innumerable outbreakscaused by the consumption of 

fruits, seeds and nuts and vegetables (Ministério Da 

Saúde, 2010).This way, the WHO (World Health 

Organization) has listed fruits and vegetables, among 

other foods as possible sources of disease transmission, 
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caused by fungi, viruses, bacterium and parasites (BrasiL, 

2010b). 

Foodborne diseases occur through the ingestion of 

foods or liquids that have been contaminated with some 

kind of pathogenic microorganism, which mostly leads to 

enteric problems for those ones who consume these kind 

of foods (Allende, Bolton, D. et al.). About 250 kinds of 

foodborne diseases are responsible for generating public 

health problems, by causing frequent outbreaks in the 

population. In this way, the importance of the care with 

the manipulation of food is  underlying, in order to 

warranty food security (Melo, 2018). 

Fruits are foods rich in vitamins and minerals, 

which provide innumerable health benefits to those ones 

who consume them. Due to the increas ing incentive to a 

healthy and balanced diet, fruit consumption has been 

increasing every day (Punsawad, C, Phasuk, N et al, 

2018). The facilityon the preparation of these foods 

whichare consumed in most of time in their raw form is 

another factor that contributes to the appearance of 

enteroparasite infections (Andrade; Teodoro et al., 2017). 

However, despite this, studies directed to the investigation 

of fruits as vehicles for transmission of parasites are still 

limited. Thus, it is necessaryto investigate the presence of 

enteroparasites in these foods, in order to contribute to the 

scientific knowledge about enteroparasitoses, as well as to 

collaborate for the adoption of sanitary education 

measures about the possible risks and the appropriate 

ways of preventing transmission of these agents. 

By considering the importance of this problem, 

this study aims to identify the prevalence of eggs and 

larvae of helminths and protozoa cistys present in fruits 

marketed in street markets of Vitória da Conquista-BA, 

by presenting the impact that their presence may cause to 

health of the population. 

 

II. METHODOLOGY 

The study has been conducted in the city of Vitória 

da Conquista-BA from October 2018 to December 2018, 

where samples of the following species were collected: 

guava (Psidium guajava), lemon (Citrus limon), apple 

(Malussilvestres) and grape Vitisvinifera). The samples 

were obtained through the purchase in two street markets 

located in this city, where in each street market five 

samples of each species of fruit were collected, thus 

totaling 40 samples evaluated. The choice for analysis of 

these ones was due to the facility of finding them in the 

street markets and because they are fruits  very marketed 

in this region. 

The samples were evaluated by means through the 

spontaneous sedimentation method Hoffman, Pons and 

Janer (1934), in charge of identifying eggs and larvae of 

helminths, cysts and protozoa cysts (Rey, 2001),which 

besides good effectiveness also presents a good relation 

cost benefit. 

The fruits were collected and stored in clean and 

new plastic bagsfor avoiding contamination, then they 

were sent to the parasitology laboratory of the Faculdade 

Independente do Nordeste (FAINOR), where the analyzes 

were performed. 

The beakers and conical chalices used in the 

process of analysis were washed by using detergent and 

running water, then it was done alcohol asepsis 70%, and 

they were washed with distilled water and dried by room 

temperature. Each fruit was individually placed in 100 ml 

glass beakers and washed with 30 ml of distilled water. 

By adding a soft bristle brush, a careful washing of 

each fruit was done, bypassing the brush over its surface 

for five minutes in circular movements. After that the 

fruits were submerged in the distilled water for 10 

minutes and soon after the washing liquid was distributed 

in conical chalices. 

The calyces were capped for avoiding 

contamination and left for 24 hours for spontaneous 

sedimentation of the material to be analyzed from the 

liquid. After this time, the supernatant was discarded and 

an aliquot of the sediment was placed on the sheetstained 

with lugol for visualization by a microscope. 

The optical microscopy was used to read the 

sediment, that was done in triplicate with 10x and 40x 

objective, by allowing the identification of parasitic 

structures. All the results obtained through the optical 

reading were annotated and later used for the production 

of tables, thus facilitating their demonstration and 

understandingof these ones. Emphasizing that the 

confidentiality of the sampling places has been preserved. 

 

III. RESULTS AND DISCUSSION 

The present study has analyzed the presence of 

parasites in fruits: guava (Psidium guajava), lemon (Citrus 

limon), apple (Malussilvestres) and grape (Vitisvinifera) 

obtained through random purchase in two distinct fairs at 

the city of Vitória da Conquista -Ba, by totaling 40 

samples evaluated. The results showed that 70% (n = 28) 

presented positivity for some kind of parasite, byrevealing 

a high percentage of contamination as compared to the 

study by Bozzetti et al. (2013), that  also evaluated the 

presence of parasites in fruits collected at fairs , 

supermarkets and slaughterhouses and  it has identified 

14.5% of positivity on the samples analyzed. 

The prevalence of parasites in foods  from plant 

origin and they are consumed, most often in theirin natura 

form, it makes an object of study withgreat relevance, 

since the ingestion of contaminated food by helminths and 
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protozoa is one of the main forms of transmission of 

enteroparasitoses (Neres, 2011). Pebsworth, and 

colaborators (2012), reaffirm that this kind of 

contamination brings a warning that these foods(natural) 

as contaminated with eggs, larvae and / or cyst of 

parasites, and once consumed by humans, characterize a 

source of risk for the transmission of intestinal 

parasitoses. 

The occurrence of foodborne diseaseshas been 

increasing considerably all over the world (Saleh, F, Gad, 

M, et al., 2018). Data from the Ministry of Health, foods 

are one of the main means of contamination by 

microorganisms in humans. This occurrence is justified 

by the increase in the demand for food of easily prepare, 

such as fruits and vegetables, by the inadequate sanitation 

of these ones or by the lack of sanitary structure of the 

sale places and by the lack of care of the handlers  of these 

foods (Brasil, 2010). 

The diseases caused byingestion of parasites are 

called enteroparasitoses, with a high incidence in 

developing countries, thus constituting a global relevance 

problem in the tangent to the public health sphere. The 

consumption of foods in natura increases the risk of 

enteroparasites, since eggs, cysts and larvae of parasites 

may remain viable on their surface for long periods, even 

in adverse conditions(Barros, 2018). 

Although the interest about the presence of 

parasites in foods, there are few studies about parasitic 

contamination in fruits, with most publications have been 

directed to vegetables. A possible explanation for this 

observation may be related to the fact that most of  leafy 

trees are cultivated in direct contact with the soil, a fact 

that represents a potential source of contamination, since 

the soil may contain parasites that as they enter in 

contactwith the vegetable, these ones use it as a shelter 

(Chijioke; U. Onyemelukwe et al., 2018). Unlikefrom 

most fruits that are grown in the aerial parts of plants, 

without direct contact with the soil (Dueholm B, Bruce.D, 

et al, 2016). 

A study by Brauer et al., (2016) in which samples 

of lettuce and salsas collected at street markets and 

supermarkets in São Mateus-ES were analyzed, it was 

foundthat 86.8% of the vegetables were positive for some 

kind of parasite. Pinto (2018) has analyzed 26 samples of 

lettuce collected at a street market in the city of Jardim-

CE and he has found that 80% of these lettuces were 

contaminated by parasites, by reaffirming the high levels 

of contamination in vegetables in Brazil. 

The results of the present study have showed that 

guava (Psidium guajava) presented the highest incidence 

of parasitological contamination in relation to the other 

species of fruits analyzed, by totaling 90% (n = 9) of 

positive samples. The positivity of the apple 

(Malussilvestres) and lemon (Citrus limon) was similar, 

by representing 70% (n = 7) of the analyzed samples, 

followed by grape (Vitisvinifera) with 50% (n = 5) of 

contaminated samples Table 1). 

 

Table.1: Positivity of contamination of the samples obtained. 

Local 
Fruits 

Apple Grape Guava Lemon 

Fair A 30%     30%       40%       40%         

Fair B 40%       20%       50%       30%         

Total  70%       50%     90%        70%          

Source: Research, 2019. 

 

The amount of parasites found in each kind of fruit 

was also evaluated and it is shown in Table 2, in which 

shows that Ascaris lumbricoides was the specie located in 

all positive samples (n = 92/28). byconcentrating its 

largest distribution in guava (Psidium guajava) (n = 27) 

and in lemon (Citrus limon) (n = 24). 

The prevalence of A. lumbricoides in the present 

study may be related to the fact that this nematode is 

considered of wide distribution. The female of this 

parasite hasthe capacity of producing about 200,000 eggs 

daily in the intestine of the human being that eliminates it 

through the feces. As in contact with the external 

environment, these eggs can contaminate the soil, water 

and foods (Yang, Wang, Y et al, 2018). According to 

Costa (2012), the outer membrane of the A. lumbricoides  

eggs presents good adhesion, that may justify the large 

number of eggs found in the fruits analyzed by this study, 

as well as the fact that guava and lemon, fruits that have 

irregular shell show a bigger quantity, since the presence 

of these parasites may also occur due to the morphology 

of the plant, which even in the washing process, the 

complete removal of all the infective agents may not 

occur efficiently (Ferreira, 2016). 

Besides the high number of Ascaris eggs in fruits, 

the presence of Ascaris lumbricoides larvae (n = 16) was 

also identified. Although the presentation of these larvae 
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does not represent a form of transmission of the disease, 

its presence in the samples confirms the prevalence of 

contamination by these species. 

The disease caused in humans by A. lumbricoides 

is called ascaridiasis and it includes the symptoms such as 

diarrhea, vomiting, abdominal distension and pain, 

reduced absorption of vitamins, etc (Costa, 2012). 

According to(WHO, 2019), the Áscaris lumbricoides 

represents one of the main soil contaminant parasites in 

areas in which sanitation is poor and / or deficient. All 

over the world, approximately 1.5 billion people are 

infected with soiltransmitted helminths, by including 

A.lumbricoides and more than 267 million of preschool 

children and 568 million of schoolaged children live in 

areas with intense transmission of this parasite. 

Another helminth prevalent in the analyzed fruits 

was confirmed bythe presence of Ancylostomides eggs (n 

= 18). Silva et al. (2018) as they analyze lettuces in 

supermarkets in Betim-MG, they have verified that the 

Ancylostomidae was the most common parasite in the 

samples (33.3%), that characterizes the fact that these 

parasites are frequently contaminating in natura foods. 

Protozoa were also found in theanalyzed fruitsby 

this study, with the presence of cysts of Balantidium coli 

(n = 31) and Entamoeba coli (n = 11). Santos et al. (2017) 

in their study, as they evaluate vegetables marketed in 

supermarkets in Maceió-AL, have observed that 61.98% 

of the samples had presented Balantidium coli cysts. 

Another study performed by Vidgal. T; Landivar. E. et al. 

(2018) as he analyzes lettuce samples in restaurants in 

São Miguel do Oeste - SC, they have found with a higher 

incidence of Balantidium presence coli present in 81.5% 

of the samples. 

 

Table.2: Quantity of Helminths and Protozoa found. 

Hoffman's Method (Spontaneous Sedimentation) 

 

Helminths 

 

 

Eggs of Ascaris lumbricoides 

Hatching eggs 

Eggs of Taenia sp. 

Eggs of  Enterobius vermicularis 

Larva of Ascaris lumbricoides 

Apple Grape Guava Lemon Total 

19 

4 

0 

0 

5 

 

22 

3 

8 

0 

1 

 

27 

7 

0 

2 

6 

 

24 

4 

0 

0 

4 

 

92 

18 

8 

2 

16 

 

Protozoa 

 

 

Balantidium coli cyst 

Entamoeba colicyst 

 

Apple Grape Guava Lemon Total 

10 

5 

7 

0 

9 

0 

5 

6 

31 

11 

Source: Research, 2019. 

 

From 40 fruit samples collected at the two street 

markets, 70% hadsome kind of parasite, by characterizing 

a contamination of more than half of the fruits under 

analysis. The study has observed little discrepancy among 

the kind of parasites found in the two fairs surveyed. In 

this way, both ones presented the significant occurrence 

of six kinds of parasitological agents. 

Although it is not possible to affirm the way of 

contamination of the samples analyzed by the present 

study, it was observed during the research poor conditions 

of basic sanitation by vicinity of the sale place of these 

foods and with little hygienic control. It is known that 

these factors can favor the contamination of the fruits 

andbecome them possible vehicles of parasitoses 

transmission  p, whichmay entail risks to the health of 

those who consume these fruits (Alhabba, T. 2014). 

According to Ferreira (2012) the contamination 

can occur both in the cultivation process, as well as  the 

transport and / or storage, that is, from planting to the 

commercialization of the fruits. Several factors are 

directly related to this fact, and may be due to the 

contamination of the water, used for irrigation of the 

plants, with animal or human feces containing eggs or 

cysts of parasites; contaminated soil; or even  fertilizers 

containing fecal matter, as well as the incorrect handling 
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of the sameones and the transport made by a wrong way 

that exposes these foods to the risk of contamination. 

Besides that, it is knownthat the food handler, that 

individual who is directly or indirectly in contact with 

foods (Wingert And Araújo, 2009), may be represent a 

source of risk for the contamination by parasites in these 

ones, especially for the fresh food. This contamination 

occurs due to the improper handling of these foods, which 

may occur from the time of harvest to its 

commercialization (Silva et al., 2005). A study performed 

by Capuano et al. (2008) show that the lack of hand 

sanitationand improper handling with the foods by 

handlers, as well as inefficient sanitation conditions, are 

directly related to the increase in cases of contamination 

of the. foods. 

Another relevant factor is that fruits that are 

infected by parasites do not present altered taste or color, 

which makes it difficult their visualization, thusgoing 

unnoticedby the eyes of consumers, especially those ones 

that have little clarification about this subject (Bozzetti; 

Alves; et al. 2013). 

The relevance of health education is stressed here. 

Theinformation about the severity that enteroparasites can 

cause in humans should be constantly practiced and 

explored. The lack ofknowledge by part of the population 

contributes to the increasing incidence of these infections, 

which could be reduced with necessary preventionandcare 

information. 

 

IV. CONCLUSION 

The prevalence of 70% of positivity, besides the 

diversity of the parasites found in the present study, 

indicates low sanitary conditions of the fruits marketed in 

the street markets. It was also observed that the 

morphology of some fruits favors the presence of some 

parasites in the outer part (shell), which requires attention 

on the sanitation process of theseones. The results suggest 

that at some time, from cultivation to commercialization, 

there was contamination by human and / or animal feces, 

since the helminths and protozoa found in the fruits come 

from these intestinal sediments. 

Although parasites can be transmitted by foods 

for people everyday, it is still a great challenge to promote 

actions and measures that control the occurrence of 

intestinal parasite infections. Despite the great incidence 

and the impact of this problem nowadays, the prevalence 

of these enteroparasites in fruits has not been described 

yet. Thus, it is necessary to promote educational 

campaigns to raise awareness among both food handlers 

as consumers, thus contributing to the prevention and 

reduction of parasitic contamination. 
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