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Abstract

Street foods are points of sale of ready-to-eat foods sold on the public roads. However, due to the conditions of handling and
sale of food practiced in these trades, these can pose risks to public health. This study aimed to evaluate the conditions of the
handling and sale of food from street vendors in Vitéria and Serra, Espirito Santo, Brazil. A checklist based on the Brazilian
legislation resolution number 216/2004 was used to verify the sanitary conditions of the trades. In addition, samples of foods
commercialized in these trades were collected to determine microbiological quality, according to current legislation. Of the 200
trades evaluated, 58.5% were classified as “Poor;” with unsatisfactory hygiene conditions. The main inadequacies were related to
the hygienic conditions of the seller. Of the 63 food samples analyzed, 57.1% presented contamination above the limit allowed
by the legislation and were as a result considered unfit for consumption. It has been concluded that street vending is still a
potential source of pathogens that cause foodborne illness.

Keywords: food quality; street food; food hygiene practices; microbial contamination; food safety.

Practical Application: The assessment of the good handling practices and microbial quality in street food from cities of Espirito
Santo, Brazil indicated that street-vending food is a source of risk to consumer health and this should be considered as a public

health issue.

1 Introduction

Street-vending food, or street food, is characterized as food
or drinks sold on streets and consumed without any further
preparation (World Health Organization, 1996). These trades
have adept consumers in all regions of the world and are selling
can express more than just the meal, revealing aspects of local
culture and gastronomy of different locations (Abrahale et al.,
2019). It is estimated that approximately 2.5 million people
consume food in these trades daily (Kothe et al., 2016). Selling
food on the streets has benefits for sellers and consumers:
people start marketing food as a source of income that helps
the home economy. In other cases, it contributes to the survival
of families in financial difficulties (Abrahale et al., 2019). For
consumers, elements such as practicality, accessibility, the
variety of options, appreciable palatability, and affordable price
are attractive, considering the moment of choice for this kind
of meal (Asiegbu et al., 2016; Cortese et al., 2016; Gupta et al.,
2018; Soon, 2019).

In many of these street food trades, conditions of production
and sale are verified as having empirical handling practices, poor
hygiene practice, inadequate infrastructure and lack of potable
water points (Amare et al., 2019; Chavez-Martinez et al., 2019;
Garayoa et al., 2017; Samapundo et al., 2016). Therefore, street
foods cause great concern among agencies involved in food safety
(Trafialek etal., 2017) and is generally associated with foodborne
illnesses, known to be an important global public health problem

(Asiegbu et al., 2016; Chavez-Martinez et al., 2019; Mali et al.,
2019; Trafialek et al., 2017, 2018; Soon, 2019). In addition, this is
strongly associated with the lack of hygienic and sanitary control
in food production processes, such as hand hygiene and handling
(Abrahale et al., 2019; Mali et al., 2019; Tomar & Akarca, 2019).

Although government agencies have concerns regarding
food contamination, the attitudes related to their prevention are
still insubstantial, with few sanitary education measures and low
control by regulatory organizations (Tabrizi et al., 2017). Due few
public policies and actions to inspect street food, most vendors
may end up not following specific regulations and, therefore,
food safety may not be guaranteed (Chavez-Martinez et al.,
2019). Data on the sanitary conditions of street-vended food in
Espirito Santo, as well as microbiological food quality, are still
scarce. Therefore, the aim of this study was to analyze the food
handling conditions and the microbial quality of street-vended
food in municipalities of Espirito Santo, Brazil.

2 Materials and methods

The study was carried out to evaluate good handling practices
and the microbiological quality of commercialized foods. All
steps were performed between October 2017 and August 2018.
The selection of municipalities was based on the population
number and economic importance for Espirito Santo state in
Brazil. As a result, Vitdria and Serra were chosen. Vitdria is the
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capital of the state and a city with a great circulation of people,
and Serra is the most populous city of Espirito Santo.

Since street vending is a trade modality that is typically
informal, a non-probabilistic sample was used, visiting points
with a great flow of people, such as the center of each municipality,
plazas, areas around hospitals, universities, schools, and on the
beachfront. All trades were visited during their business hours,
both during the day and night shift, from Monday to Sunday. No
trade was notified prior to the survey. The researchers stayed at
each location to identify the maximum number of street-food
trades/vendors willing to participate in the study and only
moved on to another location after the hawkers had exhausted
trade in a location.

The sampling choice was based on the production of food,
the amount of handling, exposure of products for sale and
availability in the market. Industrialized products, foods with
few steps of handling, and foods that do not require special
storage temperatures (cold or heat) or storage equipment that
need hygiene to undergo a hygiene process were excluded. The
foods selected were hotdogs, savory snacks, coconut water (that
needed equipment for conditioning and/or cooling), boiled corn
and barbecued meat on skewers.

The Ethics and Research Committee of the Federal University
of Espirito Santo, under protocol number 2.091.122, approved
this study. All participants signed a Free and Informed Consent
Form prior to the survey.

2.1 Evaluation of good handling practices

Data were collected with the use of a structured checklist
consisting of 37 items based on the Collegiate Board Resolution
(RDC) No. 216/2004 of the Brazilian Health Regulatory
Agency (Brasil, 2004). The list applied through observation
and questions to the handler, was separated into two parts. The
first part characterized the trade. The second part evaluated the
hygienic-sanitary conditions of the trade and was divided into
five blocks: 1. Physical structure (conditions of the street-vended
vehicle, equipment, and utensils evaluated); 2. Food handlers/
vendors (evaluation of personal and hand hygiene, the presence
of an illness that may contaminate food); 3. Handling practices
(conduct in handling food, ingredients and raw materials used,
storage of raw and ready-to-eat foods, exposure of the prepared
food); 4. Environmental conditions (observation around points
of sale and trash can); and, 5. The presence of a sanitary license
and exposure of the document to the consumer. All the items
had three answer possibilities: “C” for conforming items; “NC”
for non-conforming items; and “NA” when the item was not
applicable to the trade. After the checklist, the answers were
computed, and the trades were classified in general and by blocks
according to the percentage of suitability reccommended by the
RDC No. 275/2002 (Brasil, 2002). Street food trades were classified
as “Good” when they got between 76 and 100% of compliance,
“Regular” when they obtained between 51 to 75%, and “Poor”
when they were equal or below 50% of compliance. All items
marked as “not applicable” were excluded from computing the
results to calculate the adequacy of the trade.
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2.2 Sampling and microbiological analysis

All foods were purchased and with the maximum amount
of ingredients available to the consumer. The food was
collected during business hours, on a day other than the day
the checklist was applied. The sampling unit was composed of
two units of the same product per point of sale. The researchers
responsible for collecting the samples went to the trade and
purchased the product. The food purchased was collected in
the seller’s packaging in order to detect all possible sources of
food contamination. The samples were stored at 7 °C + 1 °C
for a maximum of 24 hours, and the microbiological analyses
were conducted at the microbiology laboratory.

The procedures applied in this step were performed according
to the methodology of the American Public Health Association
(APHA), described in the Compendium of Methods for the
Microbiological Examination of Foods (American Public Health
Association, 2001). The investigation of the microorganisms
in this study followed the recommendations of the Brazilian
legislation RDC No. 12/2001 (Brasil, 2001). Analyses were
conducted to detect the presence of Salmonella sp., and to
quantify Staphylococcus aureus, Escherichia coli, and coliforms
at 35 °C for all investigated foods. The results were described in
colony forming units per gram (CFU/g) or milliliters (CFU/mL).

2.3 Statistical analysis

The data were tabulated in Microsoft Excel and analyzed
in IBM SPSS Statistics version 22.0. The results were described
using simple descriptive frequency analysis and proportions for
the categorized data. The results of the microbiological analyses
were compared with the current Brazilian legislation, RDC No.
12/2001 (Brasil, 2001), when conducting the study.

3. Results and discussion

3.1 Evaluation of good practices for the handling of street
vending

In this study, 200 street vending participated. From this total,
54.5% (n = 109) were located in the city of Vitdria and 49.5%
(n =99) had only one employee to perform all activities, from
handling, sales, and site hygiene. One hypothesis to justify the
limited number of labor is the costs that come with this service.
This situation is a characteristic of this type of trade that can
compromise the quality of food since there is no separation between
distinct operations involving food handling, money handling,
sanitation processes, and garbage collection (Samapundo et al.,
2016). According to RDC No. 216/2004, people who handle
food should not manage money or carry out hygiene processes
at the same time (Brasil, 2004).

Among the sold products, coconut water and barbecued
meat on skewers were the most commercialized products,
presentin 28.5% (n = 57) and 26.0% (n = 52) of the trades visited,
respectively (Table 1). According to Imathiu (2017), the kinds
of food sold on the streets vary according to local culture, taste
and customer preference. The state of Espirito Santo is a location
with a humid tropical climate, with average temperatures of 25 °C
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(Espirito Santo, 2018). Therefore, a widespread consumption of
beverages that can refresh and hydrate consumers is expected,
justifying the predominance of coconut water sales.

Regarding the general compliance of the trades with the
verified items in the checklist, 58.5% (n = 117) were classified
as “Poor” while 3.5% (n = 7) were classified as “Good”. The
evaluation by blocks found that the classification described as
“Poor” was categorized, as follows: 49.0% for physical structure;
83.0% for block of food handlers/vendors; 45.5% for handling

Table 1. Characterization of street food trades in the municipalities of
Vitdria and Serra, Espirito Santo, Brazil.

Variable n %
Local
Vitdria 109 54.5
Serra 91 45.5
Product
Hot-dogs/sandwich 34 17.0
Savory snacks 48 24.0
Coconut water 57 28.5
Boiled corn 9 45
Barbecue skewer 52 26.0

Number of employees

1 99 49.5
2 74 37.0
More than 2 27 13.5

n = absolute frequency; %= relative frequency.

General

Sanitary licensing

Environmental conditions

Handling practices

Sellers

Physical structure

practices; 87.5% for environment conditions; and 85.5% for
sanitary licensing (Figure 1).

Other studies, both Brazilian and international, have also
pointed out significant failures in the application of good handling
practices among street vendors (Adimasu et al., 2016; Liu et al,,
2014; Magalhaes et al., 2016; Proietti et al., 2014; Samapundo et al.,
2015, 2016; Trafialek et al., 2017). One of the most important
steps in preventing food contamination, reducing, or eliminating
possible food pathogens, is the adequate hygienic practice of
the food handler (Tomar & Akarca, 2019). Therefore, this result
reveals the high exposure of food to contamination and the
increased risk of acquiring foodborne diseases by the consumer.

Concerning the physical structure block, 62.6% (n = 125)
of non-compliances were recorded regarding the hygiene of
equipment and utensils before and after use. Another observed
situation was the reuse of utensils without first performing the
correct hygiene processes. The continuous and frequent use of
equipment and utensils used in the handling and sale of food
increases the risks of contamination, especially from the possible
adhesion of particles that are difficult to remove (Schirone et al.,
2018). Loukieh et al. (2018) found that only 6.7% of street
trading visited in Beirut, capital of Lebanon, used different
utensils to handle different types of food (raw, cooked, clean
and unclean). Good handling practices recommend avoiding
direct or indirect contact between raw and cooked products to
ensure food safety (Brasil, 2004). Thus, this practice clearly shows
that majority of trades do not pay attention to the prevention
of cross-contamination between foods.

For 40.5% (n=81) of the trades, the equipment and utensils
presented surfaces with signs of oxidation and corrosion, poor state
of conservation and hygiene, in addition to residue accumulation.
Surfaces of equipment and utensils must be smooth, washable,

0,00 20,00

40,00 60,00 80,00 100,00

Figure 1. Classification street food trades in the municipalities of Vitéria and Serra - ES.
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impermeable, free from conditions that impact hygiene, be in
good repair condition, and clean. When they come in contact
with food, these surfaces must not transmit toxic substances,
they must be resistant to corrosion and undergo several cleaning
and disinfection procedures (Brasil, 2004). If these conditions
are missing proper sanitation, the food is compromised. Food
contact surfaces that are not properly sanitized can favor the
microbial growth and contribute strongly to food contamination
(Tomar & Akarca, 2019).

In 47.5% (n = 95) of trades, especially for hot dogs and savory
snacks, there was no adequate equipment for temperature control,
or they were in a poor state of conservation and functioning.
Such foods are very perishable as they undergo several stages of
handling and require temperature-controlled storage (Kothe et al.,
2016). Storing food in inadequate temperatures may increase
the risk of food contamination, promoting the survival and
spread of spoilage and pathogenic bacteria. It is recommended
to store cold preparations such as fillings, sauces, and raw foods
at temperatures up to 8 °C. For hot foods, such as barbecued
meat on skewer, savory snacks, boiled corn, and some hot dog
fillings, the temperature of storage should be 60 °C or more
for a maximum of 6 hours (Brasil, 2004; Garayoa et al., 2017;
Nogueira et al., 2019).

In the seller block, hand hygiene was responsible for the
highest percentage of inadequacy (96.0%, n = 192). Of the total
inadequate trades, 100.0% did not use detergent to sanitize their
hands, and 83.0% (n = 138) did not use a sanitizing product.
Hands not correctly sanitized are one of the main vehicles of
food contamination, especially by the oral-fecal mechanism
(Samapundo et al., 2016). Other studies also detected low adherence
to proper hand hygiene among street vendors (Adimasu et al.,
2016; Cortese et al., 2016; Kothe et al., 2016; Loukieh et al., 2018;
Magalhées et al., 2016; Samapundo et al., 2015, 2016). Brazilian
legislation establishes the technique and the appropriate frequency
for handwashing: it is necessary to use water, liquid soap and
rub the hands with an antiseptic agent when starting activities,
before and after handling food. After any service interruption,
such as touching contaminated materials or parts of the body,
handling money, using the toilets, and whenever necessary, this
hygiene process must be repeated (Brasil, 2004).

In addition, 97.5% (n = 195) of the trades did not have
potable water points. Due to their poor physical structure, often
the installation of water points becomes unfeasible. This peculiar
characteristic of street vending affects the quality of the meal
since it makes the hand ‘s hygiene difficult and contributes to the
non-adherence of vendors to the appropriate procedure. Structural
difficulties also mean that there are no necessary supplies such
as water and liquid soap for sanitation to occur (Liu et al., 2014;
Proietti et al., 2014). In Beirut, Lebanon, an adequate structure
for hand washing was present only in 26.7% of street food stalls
(Loukieh et al., 2018). Consequently, this reason contributes to
the inadequate hand hygiene of these street vendors.

Inappropriate hygiene may favor the survival of pathogenic
bacteria such as Salmonella and Escherichia coli (World Health
Organization, 1989). In situations where vendors do not perform
the hand washing procedure during handling and marketing
(handling of money, waste and utensils). The food handler can
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cause its contamination, as the hands are important vehicles for
the transfer of organisms from the feces, nose and skin to the
food (Amare et al., 2019; Loukieh et al., 2018).

The adequate use of gloves was not verified in 76.5% (n = 153)
of the trades. On the other hand, 64.5% (n = 129) of the trades
were inadequate regarding the wearing of adornments, such as
jewelry, while 66.0% (n = 132) wore inappropriate clothing. The
low adhesion to wearing gloves found in this study corroborates
the results described by Loukieh et al. (2018), Samapundo et al.
(2015, 2016). Proper glove use associated with frequent use
of a sanitizing agent could be a measure to reduce the risk of
contamination by hands. However, it is necessary to change
the gloves often, which would lead to increased costs for street
vendors (Samapundo et al., 2016).

As for the clothing, a similar result was found by Loukieh et al.
(2018), in that vendors did not wear clothes that were appropriate
to the activity and they wore adornments. It is important that
every foodhandler wear clothing appropriate to the activity
conducted and do not wear jewelry ornaments, since this tends
to increase the chances of contamination and decrease the
effectiveness of hygiene (Garayoa et al., 2017).

In the block of handling practices, the use of mayonnaise and
artisanal sauces registered 51.5% (n = 103) of non-compliance,
of which 74.7% (n = 77) used raw eggs as an ingredient. In 46.0%
(n=92) of the trades, the foods were not stored at the appropriate
time and temperature to prevent microbial growth. The results
from Cortese et al. (2016) in Floriandpolis, Brazil differ from the
results of this research, as they found only 14.0% of trades selling
products with mayonnaise and sauces prepared at home, while
all reported avoiding egg preparation. Handmade mayonnaise
using ingredients such as raw eggs is a potential source of
microorganisms such as Salmonella spp. (Shiningeni et al.,
2019). A safe food requires that the ingredients used are not
sources of contamination (Brasil, 2004). Moreover, products
such as mayonnaise and sauce contain high humidity and water
activity, so even if correctly handled, storing them at unsuitable
temperatures favors microbial growth (Shiningeni et al., 2019).
Inadequate temperature throughout the food-handling chain
is one of the major factors responsible for foodborne illness
(Garayoa et al., 2017).

In 46.5% (n = 93) of the trades, there were no specific or
identified sanitizing products stored properly and away from
food. Using water and detergent only for cleaning equipment,
utensils and the physical structure does not reduce the microbial
load accumulated in these places, especially those that form
biofilms. For that reason, it is necessary to use sanitizers associated
with appropriate application techniques (Schirone et al., 2018).
Brazilian legislation recommends that the hygiene of equipment,
surfaces and utensils be carried out with the presence of water,
detergent and sanitizing agents regulated by the Ministry of
Health. In order not to become sources of contamination,
chemical agents should be stored away from food, ingredients,
and raw food materials (Brasil, 2004).

Regarding the block of environmental conditions, in 85.0%
(n = 170) of the trades, the trash cans were nonexistent or
inadequate, without lids or made from materials such as wood
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and cardboard. Similar results were described by Monteiro
(2015) and Samapundo et al. (2015, 2016). Trash cans that do
not have adequate hygiene standards can expose the waste to
the environment and attract insects, rodents and other animals
to the place, all of which are potent transmitters of pathogens
(Samapundo et al., 2016). The nearby location of public roads,
dust and trash around the trade resulted in 67.5% (n = 135)
of inadequacies. The place of commercialization is a critical
point for the possible contamination of street food since it can
present unsatisfactory environmental conditions and attract
insects and rodents (Cortese et al., 2016; Loukieh et al., 2018).
Due to the high risk of environmental contamination and the
absence of running water or potable water storage, the food
safety conditions in these locations are impractical (Proietti et al.,
2014). Food-vending sites without the accumulation of trash,
insects and rodents indicate good hygiene conditions that allow
the prevention of contamination and, consequently, contribute
to the protection of consumer health.

Only 37.0% (n = 74) of the evaluated trades reported having
sanitary licensing. However, it was not possible to verify the
accuracy of the information in 86.0% (n = 64) of these, since the
document was not available to the public. Other results in the
literature corroborate with this study regarding the lack of sanitary
licensing (Ma et al., 2019; Mali et al., 2019). The presence of a
sanitary license, as well as the provision of the document, made
visible to consumers, may demonstrate that the street vendor is
concerned with regularization and seeks to meet hygienic and
sanitary standards for food handling and marketing.

3.2 Microbiological quality of foods sold by street vendors

A total of 63 samples of foods sold in the street were analyzed,
and 31.7% (n = 20) corresponded to the barbecued meat on
skewer, due to the higher commercialization of this product in
the cities studied. Of the total samples, 57.1% (n=36) did not
obtain the microbiological standard established in the current
Brazilian legislation and were considered unfit for consumption.
The behavior of vendors in the face of handling practices may
have contributed to the low microbiological quality of the
commercialized foods evaluated in the present study. Other
studies have associated poor microbiological quality of food
as a consequence of poor hygiene in the handling and sale of

food (Barbosa et al., 2016; Loukieh et al., 2018). All kinds of
food collected had at least one sample with the microbiological
load above that allowed by the Brazilian legislation. Hot dog,
the most handled sample, was the food with the highest
contamination per sample (87.5%, n = 7) (Table 2). Other
studies show results similar to those found in the present
study regarding the low microbiological quality of food from
the street vendors (Ababio & Lovatt, 2015; Adimasu et al.,
2016; Amare et al., 2019; Eromo et al., 2016; Kharel, Palni, &
Tamang, 2016; Loukieh et al., 2018).

The Brazilian legislation establishes as the microbiological
limit for foods analyzed in this study counts <10° CFU/g for
Staphylococcus aureus, <10* CFU/g for Escherichia coli, and
absence of Salmonella sp. in 25 g of the food. In the case of
liquid foods, such as coconut water, the standard is described
in CFU/mL (Brasil, 2001). The same legislation does not define
limit counts for coliforms at 35 °C. However, it is important to
evaluate the count of this microbial group in the food because
it is related to the implementation of good handling practices
(Loukieh et al., 2018). According to Kharel et al. (2016), counts
above 10° CFU/g for total coliforms in foods indicate a health
risk. In the present study, samples of savory snacks, coconut
water, meat barbecued on skewer, and boiled corn showed
counts equal to or greater than this limit and were therefore
considered unfit for consumption.

The microorganisms Staphylococcus aureus and E. coli were
present in all food varieties analyzed, with the highest counts being
3.51x10°CFU/gand 1.15 x 10° CFU/g, respectively. Salmonella
spp. was found in 6.3% (n = 4) of the samples, 1 of hot dogs
and 3 of savory snacks. All savory snacks contaminated with
Salmonella sp. were fried. Elevated temperatures above 60 °C to
which these foods are subjected are expected to be sufficient to
eliminate the pathogenic microorganisms analyzed in that study
(Garayoa et al., 2017; Kotzekidou, 2013). Thus, it is possible to
presume that such foods have undergone cross-contamination
or recontamination after frying. Hot dogs contained the sauces
used to assemble them. These were produced from raw eggs,
an ingredient considered to be of high contamination risk of
pathogens such as Salmonella and E. coli. (Shiningeni et al.,
2019). Overhandled foods such as hot dogs and savory snacks,
are subject to increased risk of contamination during their

Table 2. Microbial counts interval of the food samples marketed in the street-vending food of Vitdria and Serra, Espirito Santo, Brazil.

Inappropriate

Food n (%) S. aureus (CFU/g) Coliforms 35°C E. coli (CFU/g) Salmonella sp. samples according

(CFU/g) (258) to legislation' n (%)
Savory snacks 16 (25.4) n.d. -3.51x10° nd. - 1.32x10° nd.-1.15x10° Present 8 (50.0)
Hot-dog/sandwich 8 (12.7) nd. -154x10° 3x10*-7.65x10* n.d. - 1.40x 10* Present 7 (87.5)
Coconut water? 15 (23.8) n.d. - 3.50x 10* 10>-2.65x 10° nd.-5x10 Absent 5(33.3)
Meat barbecued on skewer 20 (31.7) n.d. - 1.85x 10° n.d. - 1.10x 10° n.d. -2.15x10* Absent 13 (65.0)
Boiled corn 4(6.3) 1.50 x 10* n.d-1.25x 107 1.15 x 10? Absent 3(75.0)

'Comparison with the standards established by Brazilian legislation RDC No. 12/2001 (Brazil, 2001). ?For microbiological counts of coconut water, read UFC/mL; n = absolute frequency;

% = relative frequency; n.d.: not detected at the lowest dilution.
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production chain. Therefore, they are potential sources of microbial
contamination (Campos et al., 2015). In addition, ready-to-eat
food can easily be contaminated again because of general poor
hygiene, such as unclean preparation sites or cleaning utensils,
cross-contamination, and inadequate personal hygiene, which
were detected in the present study (Niyonzima et al., 2017). Boiled
corn presented greater counts of S. aureus, which indicates failure
of good hygiene practices in the handling or contamination of
the packaging used.

The coconut water presented higher contamination with
Coliforms at 35 °C. It is presumed, therefore, that instances of
failure in the processes of good hygiene practices of equipment,
bottling and commercialization may have occurred. The quality
of coconut water marketed on public roads, which use packaging
equipment and are bottled manually, has also been questioned
in other studies in Brazil (De Jesus et al., 2018; Silva et al., 2017).

According to Paudyal et al. (2017), the microorganisms most
found in contaminated foods are enterobacteria, Escherichia coli,
Salmonella spp., and Staphylococcus aureus. Staphylococcus aureus
is a microorganism that inhabits the skin, hands, respiratory
region, and superficial wounds, and is, therefore, an important
indicator of hygiene behavior (Adjrah et al., 2013; Tomar &
Akarca, 2019). Studies have revealed the contamination of
handlers by this microorganism in Vitéria (Macedo et al.,
2016), and in fresh fruit juices (Sabbithi et al., 2017). There is a
high risk when this pathogen reaches counts higher than 10° in
foods, producing stable staphylococcal enterotoxins and serious
health problems (Kharel et al., 2016; Kothe et al., 2016). In this
study, the presence of S. aureus enterotoxins was not evaluated
but counts above 10° were found in savory snacks, hot dogs and
meat barbecued on skewer samples, which indicates a potential
risk to public health.

Escherichia coli is considered an important enterobacterium.
Its presence in food is used as an indicator of fecal contamination
and low hygienic conditions in food handling, especially hand
hygiene, cross-contamination through utensils, and contact between
raw and ready-for-consumption materials. For that reason, it
should not be present in ready-to-eat foods (Shiningeni et al.,
2019), since their ingestion can cause diarrhea and dysentery
(Mehboob & Abbas, 2019).

As for Salmonella spp., other results support those found in this
study (Cardinale et al., 2015; Roger et al., 2015). Salmonella spp.
is an important microorganism that inhabits the gastrointestinal
region of animals and humans and can cause severe problems
related to intestinal infection (Shiningeni et al., 2019). As it
is are sensitive to heat, its presence in cooked foods indicates
inadequate cooking temperatures or cross-contamination between
raw and cooked foods (Cardinale et al., 2015). According to the
same authors, contamination by Salmonella sp. is common in
street-vending food due to the precariousness of the physical
structure of the trade. Furthermore, early food preparation
and lack of storage temperature control also contribute to
contamination. Such conditions were found in this study and
may consequently be associated with the contamination observed
in the microbiological analyses. The presence of pathogens in
the analyzed samples indicates that the food handlers failed in
the preparation steps. In addition, it indicates a risk to which
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consumers are exposed. Implementing good handling practices
and training food handlers can improve product compliance and,
consequently, consumer safety (Chévez-Martinez et al., 2019).

This study had no interest in discouraging the consumption
of such foods by the population, but rather sought to encourage
data to elucidate pre-existing concepts and to build adequate
public policies.

4 Conclusion

Thus, it can be assumed that street-vending food is a source
of risk to consumer health and should be treated as a public
health issue, involving educational and enforcement strategies
to reduce risks.
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