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ARTICLE INFO  ABSTRACT 
 
 

The consumption of vegetables in Brazil Occurs largely due to Several factors such as low cost, 
ease of cultivation and acquisition of These products. Another relevant factor is the 
recommendation by doctors and nutritionists because of their great nutritional value, adding 
various vitamins, minerals and dietary fiber to their consumers' menu. However, the consumption 
of Lactuca Sativa L. occurs mainly in fresh form, which may be a vehicle for parasite 
contamination. The objective of this study was to evaluate the presence of parasite contamination 
in lettuce commercialized in Licínio de Almeida - BA. The analysis was performed with samples 
obtained from free markets, supermarkets and places of cultivation, through the spontaneous 
sedimentation method of Hoffman, Pons and Janer. The results demonstrated the occurrence of 
contamination with all samples studied. It was concluded that the need for improvement in the 
planting, cultivation, transportation and storage processes of these vegetables, since 
contamination by its consumption can cause serious health problems. 
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INTRODUCTION 
 

Brazil is considered one of the countries with the highest index 
of vegetable consumption in the world. The ease of cultivation 
and acquisition of these products, besides the low cost, are 
factors that contribute to the high consumption of the leafy, 
especially Lactuca Sativa L., popularly known as lettuce, 
which is present in the eating habits of Brazilians (Perondi               
et al., 2013). In addition to its freshness and pleasant taste, 
lettuce also offers highly nutritious sources, which is why it is 
always recommended by doctors and nutritionists, adding to 
the diet nutrients such as vitamins A, K, C, E, tiamina 
pantatênico acid and riboflavin, and minerals and dietary fiber 
(Maldonade et al. 2019). However, studies show that lettuce is 
the vegetable with the highest prevalence of enteroparasite 
contamination (Mendonça. 2014). In recent years, the 
frequency of outbreaks of transmitted diseases resulting from 

 
 
the consumption ofproducts fresh has been increasing, which 
may be associated with a change in the diet of the population, 
which is increasingly seeking to improve diet and maintain a 
healthier lifestyle (Costa et al., 2018; Santos et al., 2014). Data 
show that about 2 billion people worldwide have already been 
affected in some way by intestinal infections caused by 
helminths and protozoa (Mohamed et al., 2018). These 
parasites can trigger different clinical manifestations in people 
who become infected, from the most common to the most 
severe symptoms (Costa et al., 2018; Santos et al., 2014). 
Parasitic diseases often present asymptomatically, at least at 
the onset of infection. However, the patient may present with 
symptoms such as diarrhea, anemia, malnutrition, cognitive 
retardation and irritability, as well as opportunistic infections, 
since they take advantage of the individual's physiological 
state (Santos et al., 2019; Akoachere et al., 2018). Foodborne 
diseases are still considered a major public health problem, and 
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the pursuit of securing the supply of foodstuffs with a safety 
seal has become a constant concern of government health 
agencies, epidemiological surveillance agencies, and the food 
industry (Souza et al., 2018).Thus, the present study aimed to 
evaluate the presence of parasite contamination in lettuces 
marketed in open market, supermarkets and cultivation sites in 
the municipality of Licínio de Almeida - BA. 

 
MATERIALS AND METHODS 
 
The samples were obtained at free-market points, supermarkets 
and places of cultivation in the municipality of Licínio de 
Almeida - BA. The lettuces were collected and packed in 
sterile plastic bags identified, which stored the samples until 
the Parasitology laboratory of the Independent Faculty of the 
Northeast - FAINOR, where the analysis was performed. The 
Hoffman, Pons and Janer spontaneous sedimentation method 
was used, which is based on the microscopic analysis of fecal 
samples, in order to verify the presence of evolutionary forms, 
and finally, the obtained data should be observed and tabulated 
(Ribeiro and Furst, 2012). To perform the spontaneous 
sedimentation method, the lettuce leaf was smashed into the 
bag in which it was collected (without contact with the hand of 
the handler), then added 200 ml of distilled water, following 
which the bag was shaken vigorously for a few minutes until 
water came into contact with the entire sample in an attempt to 
remove possible parasitic agents present (Santos et al. 2018). 
Then the volume was strained into the four-part gauze-covered 
gauze under a chalice and allowed to stand for 24 hours until 
complete sedimentation (Santos et al. 2018). At the end of the 
resting process, one drop of sediment it was transferred to a 
slide and a drop of lugol added over a cover slip. The prepared 
slides were observed in triplicate under the optical microscope 
for 10x and 40x magnification objectives to evaluate the 
presence or absence of parasites. The results obtained were 
tabulated in an Excel spreadsheet for better interpretation and 
analysis. 

 
RESULTS AND DISCUSSION  
 
We analyzed 23 samples of vegetables (Lactuva Sativa), in 
which 39.1% (n = 9) came from supermarkets; 30.4% (n = 7) 
of free markets and 30.4% (n = 7) of cultivation sites. The 
analysis showed that the samples from the three collection 
sites presented positivity for the presence of parasitological 
contamination. Sample sadvi Of the cult ndassitesive 
showedamior prevalence of infection of 71,4% contaminated 
samples, followed by supermarkets to 66.7% and the lowest 
percentage feilrasivres 57 1%. It is noted that the proportion of 
contamination of cultivation sites was shown to be much 
higher than in samples purchased in supermarkets, followed by 
fair market. A study conducted in the city of Bebedouro in São 
Paulo also showed that vegetables from cultivation sites 
present a higher amount of contamination when compared to 
other analyzed sites (Oliveira et al., 2013). According to 
Gregório (2012), the possible forms of contamination of 
vegetables in the cultivation site may be associated with 
improper water intended for irrigation, which may have fecal 
waste contaminating it, soil polluted by organic fertilizer 
containing fecal material, and poor condition. hygiene of 
vegetable handlers; Another form of contamination is the 
contact of vegetables with vector animals and transmitters of 
diseases such as rat and cockroach flies.  
 

Table 1. Relationship between parasitological analysis of lettuce 
collected in open market, supermarkets and places of cultivation 

 

Shapes Presented Cultivation Sites Free fairs Supermarkets 

AscariLumbricoids - 2 1 
Entamoeba Coli 2 4 2 
Entamoeba histolytica 1 - - 
Hepatic fasciola - - 1 
Giardia Lambia - 2 2 
Hymenolepis nana  - - 2 
Strongyloides 2 - - 
Tapeworm 1 2 2 
Total A. analyzed 7 7 9 
Total A. parasitized 5 4 6 
% of parasitized A. 71.4% 57.1% 66.7% 

Source: Research Data. 

 
This result can be explained by the possible failure or lack of 
hygiene of the vegetables after the harvesting process. Because 
they are grown directly in the soil, the harvest of vegetables 
should be preceded by a cleaning process. What has been 
observed, however, is that producers usually only immerse the 
vegetables in a container of water. According to RDC No. 216, 
the correct thing is that they go through a process of selecting 
the vegetables, washing them in running water and removing 
the parts and leaves unfit for consumption, and then with the 
disinfection process. It is also important to note that the 
handlers should make proper hand hygiene before starting the 
process, as well as the monitoring of the transport and storage 
process. It should be noted here that the samples obtained at 
the cultivation and marketing sites were acquired on different 
days, ie, they were not part of the same production lot, since it 
was not possible to trace vegetables directly from the 
cultivation site until the environment where they are traded, 
due to the routine process that involves shipping and delivery. 
Thus, it is not possible to affirm that the positivity of the 
presence of parasites in lettuces obtained in open markets and 
supermarkets was acquired in the cultivation or 
commercialization places, although these places are considered 
conducive to contamination (Moreira et al., 2017). However, 
this fact does not minimize the result that showed that the 
vegetables obtained in the three sites presented contamination 
in more than half of the analyzed samples. A study in the city 
of Muriaé - MG, showed a high incidence of vegetable 
contamination in supermarkets (Ribeiro et al., 2015). The most 
relevant causes that can cause changes in the quality 
offoodsfreshin supermarkets are: inadequate structure and 
space, lack of conservation equipment, lack of running water, 
inadequate food and utensils conservation and hygiene, poor 
hygiene of handlers and even presence of animals (Ribeiro; 
Rodrigues, 2017; Alhabbal. 2015). The great demand for these 
vegetables is due to the fact that they are widely used in the 
daily diet due to their nutritional value of vitamins, minerals 
and dietary fibers, besides being part of the Brazilian culture 
being present at the families table (Moreira et al., 2017). 
Lettuce is the eating vegetable fresh- with the highest 
prevalence of enteroparasite contamination (Mendonça, 2014). 
Helminth and enteroprotozoan infections are among the most 
frequent diseases in the world, and can not only affect the 
nutritional balance of humans, but also cause significant 
complications, such as intestinal obstruction, rectal prolapse, 
abscess formation, among others (Schemes et al., 2015; 
Balarak  et al., 2016).  With the analysis several parasites were 
identified in the samples and it is noticed that all of them have 
relevance to public health, however, we highlight Entamoeba 
Coli, Taenia, Strongyloides and Giárdia Lambia with a higher 
level of concern when it comes to the health of the population 
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(Esboei et al., 2017). Anvisa / Ministry of Health (MS) RDC 
14/2014 provides for macroscopic and microscopic foreign 
matter in food and beverages, their tolerance limits and other 
measures. According to article 16, item III of this CPR, food 
containing parasites (defined in article IV, item X, item X as 
foreign material indicating risks to human health) will be 
considered in violation of the legislation (Silva et al., 2016). 
The severity of parasitic infections depends on the type of 
parasite that will affect the individual, besides the intensity and 
evolution of the parasitosis, other aspects may influence how 
the immune and nutritional status of the human host. These 
parasitic diseases can cause several clinical manifestations 
ranging from less severe symptoms such as abdominal pain 
and diarrhea, and may progress to malabsorption, malnutrition 
and anemia (Hooshyar et al., 2015; Carrero. 2013). In recent 
years the concern with parasitological control has increased, 
due to the fact that the inclusion of vegetables in the 
population's diet gradually. And this concern stems from the 
risk of contamination that these vegetables present may cause 
infections caused by helminths and protozoa especially when 
consumed in natura (Oliveira et al., 2013; Jung et al., 2014). 
Based on the results found, it is noted that Entamoeba Coli and 
Taenia were prevalent in the samples of the 3 collection 
points, corroborating the results of a study conducted in the 
city of Parnaíba, Piauí, showed a higher prevalence of 
Entamoeba Coli among the analyzed samples indicating a 
strong potential for fecal-oral contamination (Trindade et al., 
15). Another analysis performed in the city of Anápolis in 
Goiás, found the same result (Neres et al., 2011). The results 
obtained from Taenia also corroborate those of an analysis 
performed in supermarkets and fairs of Umuarama - PR where 
showed a frequency of contamination by Taenia, it is 
noteworthy that Taenia solium can develop human 
cysticercosis, a disease that can generate severe neurological 
sequelae (Fernandes et al., 2014). 
 
Importantly, the transmission of enteroparasites involves 
vegetables not only from public markets, but also from private 
markets, as indicated by a study conducted in Latin America 
(Traviezo-Valles et al., 2013). Proper hygiene of vegetables is 
of paramount importance to ensure the quality of these foods, 
as reports of infectious diseases associated with them have 
aroused interest from public health agencies and consumers 
concerned about food safety. However, the diagnosis of these 
parasites is essential, thus providing data for both sanitary 
surveillance and the population that consumes them, 
preventing them and enabling them to better control hygiene 
regarding the food consumed (Pinheiro et al., 2015). 
Educational measures are also required to inform farmers of 
the relevance of the process to be followed, adopting good 
practices at all stages of production in accordance with the 
Good Hygiene Practices Manual which includes Good 
Agricultural Practices (BPA) and Good Manufacturing 
Practices (GMP) (Maldonade et al., 2019). In Brazil there are 
resolutions and ordinances that provide for these good 
practices such as ordinance no. 368, of September 4, 1997, 
approves the Technical Regulation on hygienic-sanitary 
conditions and Good Manufacturing Practices for food 
laboratory / manufacturers, in companies that are under the 
supervision of the Ministry of Agriculture, Livestock and 
Supply. And the Ordinance of the National Health 
Surveillance Secretariat nº 1.428 / 93, addresses Good 
Manufacturing Practices as norms and procedures that aim to 
meet a certain standard of identity and quality of a product or 
service (Machado et al., 2015). However, the need for sanitary 

control of vegetables at all stages of production, from planting 
and harvesting, to the moment when the consumer purchases 
the product at the point of sale, is essential, since they are fresh 
products and in most cases. They are often consumed in natura 
becoming vectors of pathogenic microorganisms such as 
protozoa and helminths (Filho et al., 2017). 
 
Final Considerations 
 
With its nutritional richness, low cost, ease of planting, 
cultivation and acquisition, in addition to the many 
possibilities of consumption highlighted in natura, the Lactuva 
sativa L. is consumed in large scale in Brazil. However, 
despite the high consumption, the contamination control of 
these vegetables is ineffective in view of the results obtained in 
this study and in many others that corroborate the same result. 
This contamination may be due to several factors, such as the 
use of contaminated soil for planting, irrigation with water 
contaminated with fecal material, or even failure during the 
cultivation process until the moment when the consumer 
makes the purchase of food in outlets. Thus, the need for 
improvement in the planting, cultivation, transportation and 
storage of these vegetables is clear, since contamination by its 
consumption can cause serious health problems. 
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