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Intestinal diseases are caused by parasites, due to the great increase of predominance and different
forms of clinical manifestations, characterize a disorder of great relevance to public health. In the
contagion of intestinal parasites, soil, air, water, flies, hands and food stand out as the main means of
propagation of protozoa and helminths. This research had as objective the parasitological analysis of
lettuces marketed in a free market. 60 fresh samples of lettuce sp ecimens [Lactuca sativa] of curly
variety were used for analysis purposes, using the sp ontaneous sedimentation technique. The most
common enteroparasites found in lettuce samples were Ascarislumbricoides and Entamoeba coli. The
effective action of the washing methods was then analyzed, meaning that the resting and washing
with sodium hypochlorite obtained a better result in the removal of the parasites in relation to the
other sanitizers. It is recommended the practice of educational actions aimed at the marketers and
consumers, as well as uplifting through advertising media. It is necessary to offer better support of
structure, in the points where the free fairs are held, above all in the sanitary situations and in the
water supply.
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INTRODUCTION
Parasitic infections represent a unilateral association between
liv ing beings, in which the parasite can get benefits to host's
expense. According to the World Health Organization (W HO)
parasitic diseas es kill around 2 to 3 million people worldwide
(Melo, 2015 and Ji-paraná, 2017). A mong the various parasitic
diseas es that can infect humans, enteroparasitosis represent an
important public health problem in Brazil, since there are still
many areas where hygienic-sanitary conditions are less
favored, thus facilitating the spread of parasites (Soares, 2005
and Silva, 2015). The main risk group for enteroparasites is
school-age children, the main source of oral transmission.
After the swallowing and installation of the parasite in the
gastrointestinal tract (GIT) of the host, the clinica l
man ifestations are diverse, as they may be asymptomat ic, or
cause simple stomach pain and diarrhea, until anemia and
deficiencies of some substances, and consequently death (Jiparaná, 2017). In this way, the sympto ms can be eas ily
confused with other pathologies, making clinica l d iagnosis
difficult. Therefore, there are few records on these parasitoses
in Brazil, since there is an underreporting by the health
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services and there is a lack of socio-educational ca mpaigns and
programs related to prophylaxis and prevention of
enteroparasitoses (Montanher, 2007). In this context, the
consumption of contaminated food constitutes an important
mechanis m for triggering a parasitic infections, and food
intake in nature,such as hardwoods, facilitate the spread of the
infective organisms. Lettuce (Lactucasativ) is a considerable
example of these foods, as it is one of the most commercialized
vegetables in Brazil and is widely present in Brazilian food,
due to its low caloric content, high fiber content and the ease
of acquiring it (Silva, 2015 and Montanher, 2007). Several
classes of parasites are likely to infect lettuce. However, there
are still few studies on the contamination of vegetables in
Brazil (Me lo, 2015). Given this, the importance of the present
work is equivalent to the fact that the municipality does not
have current records with information favorable to the theme.
Thus, the research will contribute to cost savings in health
systems in relation to exposure to lettuce leaf parasites and
contribute to a better education of consumers and subsidize
knowledge to health professionals.

MATERIALS AND METHODS
Study design: This is an exploratory, descriptive and
quantitative study. Explo ratory research is intended to clarify
concepts based on some problem, while the descriptive
character allows describing the characteristics of a population
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or phenomenon. The quantitative nature of the research
enhances, in numbers, all the data collected for the
development of the pres ent study.
Place of study: The research was carried out in the city Vitória
da Conquista, a Brazilian municipality located in the interior of
the state of Bahia. Its population, according to the IBGE
census, in 2017, is 348 718 inhabitants , which makes it the
third largest city in the state, behind the capital, Salvador and
Feira de Santana. The place chosen as the scenario for this
study was the Vitória da Conquista Supply Center (CEASA),
where it is poss ible to find the main regional products, fruits
and vegetables, leather and clay handicrafts , located in the
center of the city and easy access for all the population.
Collection procedure: The research took place during the
months of July and August of 2018. The procedure took place
through the collection of s amp les in the tents of the central of
supply. The collection was weekly, over six weeks, in 20
different tents and chosen at random. After being collected, the
leaves were stored in sterile plastic bags and identified by
Arabic numerals, in which only the researcher responsible and
the assistant knew which tent that leaf ca me fro m.
Subsequently, the plastic bags were transported in thermal
bags and followed for micros copic analysis. This analysis took
place inside a laboratory of parasitology research, belonging to
a private college in the city. Within bags, bags and sheets had
no contact with any contaminant or reagent in order to
minimize biases to the research. At the end of the collection 60
lettuce samples were obtained to compose the work sample.
The collection lasted six weeks and every day, the author
performed the procedure and micros copic analysis of the
samples obtained on the day. The leaves were crus hed and
packed in three plastic bags, in which each received a different
sanitizer. In the first plastic bag were placed 500 ml of running
water, then homogenized and allowed to stand at room
temperature for 30 minutes. In the second plastic bag, the
crus hing received 500 ml of running water and one tablespoon
of sodium hypochlorite, then the bag was homogenized and
allo wed to stand as above. In the third plastic bag, 500mL of
tap water and three tablespoons of vinegar were added and
homogenized, and allowed to stand, following the previous
experiments . After the expected time, the contents were
filtered through sterile gasses under a goblet and allowed to
stand for 24 hours until their total sedimentation. The calyces
were identified by the number of the original tent. The method
chosen was Hoffman spontaneous sedimentation, better s uited
for the detection of enteroparasitoses, since it allows the
differentiation of eggs, cysts and larvae of various parasites
(Melo, 2015 and Sant’Anna, 2013). Finally, the caly x
sediments were collected and examined using a Pasteur
pipette, in which a drop of the pellet was deposited under a
glass slide, and a drop of lugol was added. Finally, this slide
was observed under an optical microscope in 10x and 40x
lenses in order to evaluate the parasites and possible structures
present in the sediment.
The choice of sanitizers
The first sanitizer used was running water. This element, when
present, can exterminate large contaminants in vegetation and
vegetables (SAPERS, 2001). However, it is an introductory
technique, and the use of more effective sanitizat ion process is
essential for greater competence (Nascimento, 2010). Sodiu m
hypochlorite was the second sanitizer to be used. Hypochlorite

is the most used sanitizer in Brazil and the only one allowed by
legislation, since it has germicidal action and complete
dissociation in water (Nascimento, 2010). Vinegar (acetic
acid), in turn, acts as a sporicide and has similar efficacy to
sodium hypochlorite. In this way, it is considered a promising
product, since exces s chlorine can cause health damage
(Reg ina, 2018).
Statistical analysis of data
The data obtained were tabulated and organized into a table in
Microsoft Excel® 2010 and Microsoft Word® 2010.

RESULTS AND DISCUSSION
The present research had a total of 60 leaves of lettuce leaves
(Lactuca sativa), being randomly selected, in the Central of
Supply (CEASA ) of Vitória da Conquista, Bahia. The leaves
were evaluated between July and August of 2018. A fter
grinding and analysis of the sediment, lettuce leaves were
divided into three groups, according to the sanitizer used to
detach possible leaf parasites. In group 1, the sanitizer used
was running water, while g roup 2 allowed the running water
and sodium hypochlorite, and group 3, running water and
vinegar. In Table 1 it is possible to observe the relationship
between the sanitizers, by groups, and the parasites found in
each analysis, and represents the amount of parasitic structures
found in lettuce leaves analyzed.
Table 1. Analysis of parasitic egg structures in lettuce samples,
commercialized at the Supply Center [CEAS A]
Parasites found
Ascarislumbricoides
Entamoebahistolytica
Endolimax nana
Entamoeba coli
Taeniasp

Sanitizers
Group 1
+++
+
++
+++
+

Group 2
+++
++
+++
+++
++

Group 3
+++
++
++
+++
++

Sou rce: Data coll ected by the researcher in 2018. +: 0 to 20 parasiti c structu res;
++: 21 to 40 parasite structures; +++: 41 to 60 parasite structures.

The analysis of the data exposed in the results allowed to
identify the main parasites that contaminated the lettuce
samples (Lactuca sativa). Of the 60 samples collected, 100%
were contaminated with parasites. The results were similar to
the work done by Neres et al. (2011). They found that 100% of
the lettuce analyzed were contaminated. The authors had 62
samples of traditional and hydroponic curly lettuce from
different regions. Consistent with the data presented,
Costantin; Gelatti; Santos (2013) evaluated the parasitological
contamination of lettuce in the South of Brazil, and of the 120
samples analyzed, only one showed no contamination, giving a
large contamination index, around 99.16% (Costantin, 2013).
The contamination of this vegetable can occur in several stages
of its production, such as in the handling, fertilization and
irrigation of the soil, in containers for transport, storage and
even at points of sale (Nomura, 2015). Foods sold at
fairgrounds are more exposed to infection due to poor
bromatologica l limitation or improper handling that can carry
the large circulation of microorganisms (Nomura, 2015). In
addition, exposure to the outdoors stimulates the great
proliferation and contamination of food by microorganisms
and parasitic insects, due to the evolution of pollution (Xavier,
2009). According to Ludwig; et al. (1999), enteroparasitoses
are a serious public health problem, especially in the third
world countries, because their health conditions are smaller if
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related to developed countries (Silva, 2014) prevalent parasitic
structures in the lettuce leaves analyzed Ascarislumbricoides
and Entamoeba coli were the most. The work of Moura;
Santos; Viegas (2016) obtained a similar result to that found in
the present study, since the protozoa with the highest
concentration in lettuce was Entamoeba coli, while the most
frequent helminth was Ascarislumbricoides (Furtado, 2016).
Ascarislumbricoides is estenoxeno man therefore beco mes
compatible infect ion of human origin . Although the highest
number of cas es of ascariasis contamination is briefly benign,
the degree of parasitism, nutrit ional status and host immune
status may lead to death (Soares, 2005). Coelho and
collaborators (2001) stated that the occurrence of Ascarisis
related to the presence of an outer membrane that gives it
greater adhesion to the surface of the leaves of vegetables
(Montanher, 2007). In the present study, the main intestinal
protozoa found was Entamoeba coli. This parasite eventually
causes diarrhea, colic and nausea, and presents no danger to
human life when the parasitic load is low. However, the high
frequency of cysts of these protozoa in vegetables indicates a
large quantity as indicative of improper hygienic conditions,
since their presence indicates contamination by fecal material
of human origin (Neres, 2011 and Mesquita, 1999). In relation
to the sanitizer that sodium hypochlorite was able to remove a
large amount of parasitic structure, they were removed fro m
the lettuce with this solution. Sodium hypochlorite NaCLO
(sanitary water), also known as chlorine, is the most used
sanitizing agent in Brazil because it is inexpensive, accessible
and widely accessible and is the only one allowed by
legislation (Nascimento, 2010). The result was satisfactory and
consistent with the study proposed by Beletini; Takizawa;
Takizawa (2014), because sodium hypochlorite was highly
effective in remov ing parasitic structures when compared to
vinegar (Beletini, 2014). The National Agency of Sanitary
Surveillance (ANVISA) establishes a Resolution of the
National Co mmission of Norms and Standards for Food
(CNNPA) where it imposes that foods offered for human
consumption should be free of d irt and parasitic structures,
mainly (Da Silva Alves, 2013). Therefore, Gregory and
colleagues (2012) point out that the correct disinfection of food
before consumption is essential to avoid the contagion of
microorganis ms and the consequent transmission of diseases.
For this, the disinfection of the vegetables should be done first
removing the surface dirt and the damaged leaves (De, 2012).
Conclusion
Lettuces are used in large scale by Brazilians and their
consumption is increasing, because they contain low caloric
indexes and the power of acquisition is low. In the
circu mstances in which this study was presented, it was
concluded that, the samples of lettuce sold at the main supply
center of Vitória da Conquista - BA, presented a low hygienic
pattern, demonstrating the large number of parasitic forms of
human origin and / or and increase by fecal coliform
infections. In Brazil, many researches have verified vegetables
with a high degree of contamination by faecal coliforms, so
that the water used in irrigation is an important means of
contamination for vegetables. Thus, at some point, whether in
the planting, transportation, storage or handling of lettuces,
there was contact of these vegetables with feces of human and
/ or animal origin. Faced with the outcome of this research,
they present the need for permanent educational activities
directed at buyers and food handlers, preventing the risks
posed by improper handling, since no form of food control is

effective without the support of most of the involved and the
aid of the supervisory bodies.
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