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Abstract

The great relevancy of evaluating the sanitary-hygienic conditions within
the street food hawking sites, as a method to spot risks and stop food-
originated diseases. during this paper, street food trades ar analyzed in
Vitoéria, Espirito Santo, Brazil. To accomplish this, a study of a cross-
sectional, experimental and descriptive kind was allotted from Gregorian
calendar month 2016 to March 2017. smart follow checklists supported
legislation and analysis were applied in this cluster of street vendors
and twenty samples of the food commercialised were analyzed. The
places visited given average adequacy adequate a quarter mile, as from
the analysis of the checklists, varied things inform to the necessity
for improvement, in the main in respect to hygienical license and
environmental conditions. Coliforms at thirty five °C, molds and yeasts,
yet as staph spp. were detected all told food samples analyzed, hot dogs
standing out because the food with the best microbic load. this means that
the organizations should supervise hygienical conditions and provide to
street food vendors education schemes to contribute to adequate hygiene
practices. this can be essential to enhance the standard of the foods sold-
out within the streets and stop foodborne diseases.

Keywords: food hygiene; food handling; public health, contamination,
internal control

1. Introduction

The number of individuals United Nations agency like better to eat
outside house is increasing. this sort of food is gaining more room within
the market thanks to the usefulness and time saving it offers [1]. Thus,
there was a rise consumption of meals in restaurants, snack bars and in
street trades [2]. Street food will be situated concerning automobile parks,
railway stations, hospitals, schools, workplace centers and marketplaces
[3]. Street foods ar standard among urban individuals as a result of
they’re low cost, convenient and engaging [2,4]. Street foods ar outlined
as “foods and beverages ready and/or sold-out by vendors in streets and
different public places for immediate consumption or consumption at a
later time while not any process or preparation” [4].

Currently, street food is common in most cities and cities in developing
and developed countries. In areas wherever the native economy is
experiencing serious crises, it’s potential to simply verify the progress of
the itinerant food trade. individuals begin adopting sale food as a supply
of additional financial gain, that assists within the home economy and
should be the sole suggests that of getting financial gain from out of work

people. individuals with a coffee level of education and United Nations
agency have difficulties and restrictions on obtaining employment realize
mobile commerce a chance to come up with financial gain [2,3]. However,
food marketed within the streets causes nice

concern to food safety agencies thanks to inappropriate and poor
conditions of production and sale verified in some trades [5].

The management of food quality is key, as inadequate hygiene practices
of food handlers and food preparation environments will result in
contamination of food [8]. From 2007 to 2016, 6,632 outbreaks of
Foodborne unwellness (DOA) were reportable in Brazil, 118,104 patients,
17,186 hospitalizations thanks to DOAs and 109 deaths; forty three.8%
of reportable outbreaks occurred within the Southeast Region and also
the main signs and symptoms reportable were symptom, abdominal pain,
forcing out and nausea [9]. to forestall the incidence of those diseases,
it’s necessary to implement smart practices in food services. Norms
and procedures for correct food handling ought to be thought-about in
preparation [10]. Thus, the microbiological characteristics of ready-to-eat
food could also be a consequence of the follow or not of fine practices,
leading to the inadequate hygienical quality of foods [10,11].

Street food trade remains unregulated in some places. a particular
legislation relating to the preparation, preservation and sale of this sort
may facilitate to ensure food safety. during this sense, it’s necessary to
hold out studies to guage healthful hygienical conditions of street food
selling, since they’re, in most cases, perishable, prepared for consumption
and ar a reality Brazil [12]. the target of this study was to guage the
healthful and hygienical conditions of street food trades within the town
of Vitoria, ES, Brazil.

2. Material and ways

A cross-sectional, wildcat and descriptive study was allotted, in which,
from Gregorian calendar month 2016 to March 2017. sixty street food
trades situated in Vitéria-ES were evaluated and every trade were
visited once time. Since it’s informal commerce while not registration
of the entire amount, the selection of locations was convenient. Itinerant
sampling was performed to compose the study population. Wandering
trades situated in regions of nice flow of individuals were chosen, like
within the section of hospitals, leisure plazas, universities, colleges and
on the waterfront of town. the applying of the list was allotted in purpose
of sale, while not previous notification. The researchers performed the
data in AN experimental manner following checklist’s things.

2.1. Assessment of fine Handling Practices

The data were collected through a list of fine practices structured with thirty
five things supported Resolution 216/2004 [13] and analysis developed
by Torres [14] e state capital [15]. The list is split into 2 parts: trade
identification and analysis of healthful and hygienical conditions. This
list was composed of things associated with the conditions of the trolleys
(tents), instrumentality and utensils employed in the preparation and
manipulation of food (8 items); food handlers (6 items); smart practices
in food handling (17 items); environmental conditions encompassing the
trade (3 items) and data associated with the hygienical license (1 item).
every item had 3 potential answers: “C” - Conform/Adequate; “NC” -
Not compliant / Inadequate; “NA” - Not apply.

2.2. Microbiological Quality of Food
After the applying of the list, the most foods commercialised were known
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and samples of those were collected. Food was collected throughout while
not previous notification and was obtained within the type of purchase.
Researchers answerable for assembling the samples packed the food in
antecedently sterilized plastic luggage and transported in equal boxes.
The samples were unbroken underneath refrigeration at 7°C + 1°C, for a
most of twenty four hours till the analysis. every food trades sold-out one
among the kinds of foods elite for microbiological analysis.

The procedures employed in this step were performed in keeping with
the methodology of the yankee Public Health Association (APHA),
represented within the Compendium of ways for the Microbiological
Examination of Foods [16]. Sample (25 g) was weighed and 225 mil
of zero.1% organic compound water sterilized was additional. After
this, applicable decimal dilutions were ready and aliquots of these were
transferred to specific culture media for the determination of every
microbic cluster. Coliforms thirty five °C and escherichia were performed
by the Petrifilm™ technique (3M® Company, St. Paul, MN, USA),
following the recommendations of the Association of Official Analytical
Chemists [17]. Plates were incubated at 35°C for forty eight h and result
was expressed in CFU/g. For analysis of staph spp., Baird Parker Agar
with 1 Chronicles metal tellurite answer and five hundredth ingredient

emulsion was used. once immunization, plates were incubated at 35°C
for forty eight hours. Molds and yeast were analyzed by the Petrifilm®
YM (BM®) system and so were incubated at 25°C for seven days. For
analysis of enterics sp., the samples were pre-enriched in flasks containing
225 mil of 1 Chronicles organic compound water sterilized. once 24h
incubation, the aliquots were transferred to enrichment broths within the
selective liquid media (Rappaport Vassiliadis Broth and Selenite amino
acid Broth). From every enrichment broth, AN aliquot was patterned onto
the antecedently dried surface of plates with enterics enterics, and good
inexperienced Agar, therefore on get isolated colonies. The plates were
then incubated, inverted, at thirty six + 1°C for eighteen to twenty four h.
Descriptive statistics were performed victimisation share values. AN
analysis was created on the share of the adequacy of the five blocks in list.
For the calculation of adequacy percentages, once “NA” was elite for any
item, this wasn’t enclosed in evaluated things counted.

The results of the microbiological analyzes were expressed in CFU/g or
CFU/mL. The results obtained were compared with the national normal
established by legislation [18].

3. Results and Discussion

3.1. smart Handling Practices

In street food trades, 72.1% commercialised beverages (coconut water,
soft drinks, juices, drinking water, coffee, brew and liquor), meats (hot
dogs, steak, hamburgers, meats), candy, pies, cakes, and salt-cured
preparations. different commercialised merchandise like barbecued
corn, pasta, and popcorn. In four-hundredth of street food trades, there
was only 1 food handler, thirty eighth had 2, and twenty second had 3 or
additional. the common share of adequacy for list applied in street food
trades was equal a quarter mile. additionally to the final analysis, the list
was block classified (Figure 1). The block that received rock bottom share
of adequation was ‘Sanitary license’ (Figure 1).

In the space of most points of sale, the presence of garbage and animals
was discovered. Another inadequate item discovered was the presence
of uncovered dumps in fifty one.6% (n = 31) of street trades. within the
same item, it had been discovered that in eleven.6% (n = 7) of trades
there have been dumps in appropriate conditions (lid, pedal and coated
with plastic bags). Also, was discovered there was no recipient for trash
or existed luggage or cardboard boxes. This reality is problematic since
garbage accumulated and inadequately conditioned may be a risk issue to
draw in insects and rodents for street food trades [19]. an identical failure

was discovered within the study conducted in Taubaté, Sdo Paulo, Brazil
within which solely eighteen.4% of the road trades had a bin with a lid
[19].

Aluko et al [20] found that seventy three.8% of the trades visited in
African nation shared utensils among raw and barbecued merchandise.
Monteiro [21] discovered that in thirty one.2% of the japanese region
of Belo Horizonte-MG there have been no dumps with a lid. institutions
while not signs of insects and rodents ar characteristics that demonstrate
healthful and hygienical conditions and care aimed toward the bar of
shopper health.

In the analysis of the “food handlers” block, it had been determined that
ninety fifth (n = 57) of the evaluated trades bestowed inadequacy within
the execution of hand laundry before handling food. Elsewhere, vendors
used ways like gloves and alcohol gel before returning to food handling.
consistent with legislation [13], handlers should adopt procedures that
minimize the danger of contamination of ready foods by antisepsis of the
hands and by the use of disposable utensils or gloves [8]. The absence of
hand laundry and food and cash handling by an equivalent monger result
in the best risk of contaminated hands [12]. woodland et al. [22] found
that twenty two.6% of vendors failed to make clean their hands whereas
area unit operating and eighty.2% bit food and cash at an equivalent time.
this case was usually determined within the Vitoria trades since in four-
hundredth (n= 24) of the evaluated trades there was only 1 marketer.
Commercialization place could be a crossroads for doable contamination
of street food since it will gift scarce environmental conditions and may
attract insects and rodents [2]. The absence of insect and vector protection
was extra known fault within the food production. thanks to environmental
contamination and nonentity of running water or potable water storage,
the food safety conditions in these locations area unit unreasonable [23].

Regarding personal hygiene, it had been determined that in precisely forty
one.7% (n = 25) of the sales points there was adequacy. In these places
was determined inappropriate conditions regarding personal hygiene.
they are doing not cowl mustaches, beard or long hair with hair web and
have long nails. a number of the vendors wear jewellery whereas handling
food. an identical result was found during a study by Brandalize et al [24]
that evaluated itinerant trades within the town of urban center, Parana,
Brazil, and determined forty four.9% of food handlers compliance with
this item. consistent with Resolution 216/2004 [13], food handlers should
have short and unglazed nails; and before food handling, all personal
adornment objects should be removed.

In the analysis of the block bearing on “trolleys (tents), instrumentation
and utensils” it had been determined that in ninety eight (n = 53) of the
points of sale, the hygiene of the utensils wasn’t dispensed throughout the
food exploitation. additionally, in sixty two (n = 36) of the itinerant trades,
utensils like pickers, spoons, and knives were exposed to environmental
conditions while not protection against doable contamination. Poorly
cleansed surfaces and benches represent a risk of food contamination
[2,8,19]. Therefore, the hygiene surfaces area unit thought of vital in
street food and care ought to be applied to forestall contamination and
proliferation of microorganisms [16]. it’s vital that the utensils area unit
lined throughout storage to forestall them from returning connected with
mud suspended by the wind and insects landing on them [25].

Regarding the analysis of fine practices in food handling, in seventy three
(n=44) of street food places the activities of the vendors will favor cross-
contamination as a result of weren’t standardized. Cross-contamination
risk harms public health [26].

Performed with the specified frequency in forty eighth (n =29) of the road
trades. This fact, consistent with Brandalize et al. [24], will contribute to
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the buildup of residues. we tend to determined that sixty three of the road
traders evaluated failed to do the improvement preparation space. during
a analysis conducted in Uberaba, Minas Gerais, Brazil, in seventieth
of the visited points were determined not satisfactorily hygienization
procedure [15].

In this study was determined that almost all of the itinerant trades (90%)
failed to keep the license to control the vehicle or instrumentation
during a place visible to the general public. during a study conducted by
woodland et al. [27] it had been found that seventy fifth of street vendors
operated while not health police work laws. during this approach, health
police work assesses the condition of institutions and existing protection
practices for risk interference [28]. Therefore, itinerant trades, as a
result of they supply health-related services, need the hygienic license
for correct functioning. In institutions that don’t exist licensing with the
hygienic police work, management and examination actions don’t occur,
therefore the final product might gift health risks to society [28].

Despite the importance of the hygienic food management, there’s no
specific federal legislation for itinerant commerce in Brazil, and hygienic
management of this phase is that the responsibility of municipalities. In
Vitéria, Espirito Santo, Brazil, there’s legislation for food trade. However,
there are not any specific laws for the preparation, preservation and sale
of such foods.

3.2. Microbiological Quality of Food

The main foods listed by street vendors in Vitoria-ES, known from the
list, were savory snacks, milk, and hot dogs. it had been determined that
savory snacks (like ‘coxinha’, ‘kibe’, esfiha et al. usually consumed in
Brazil) were ready reception and sold on the streets. For milk, oftentimes
marketed in coastal cities of Brazil, this was obtained from the coconut
that was cut at the time of the exploitation and place in instrumentation to
push cooling. Hot dogs were assembled at the time of sale, however the
stuffing and sauces were ready before exploitation. it’s vital to notice that,
in several occasions, these trades don’t have AN acceptable place for food
storage. These things might have favored the incidence of microorganisms
within the food analyzed (Table 1).

There is no established commonplace legislation for coliforms at 35°C.
However, these microorganisms area unit vital as a result of will indicate
the hygienical and hygienic conditions throughout product process or
post-processing. These microorganisms may be transmitted by the hand
of food handlers with inadequate hygiene habits, by insects or water.
However, they will be destroyed by heat. The presence of coliforms 35°C
was verified all told food teams analyzed. This result points to failures in
food handling. In agreement with this microbiological result, the list of
fine practices showed that in ninety fifth (n=57) of the evaluated sites there
was no adequacy for the correct hygiene of the hands before handling
food. This downside in all probability contributed to the obtained results.
The highest load of this microorganism cluster was known in hot dogs.
during a study conducted by Ferretti and Alexandrino, in Terra Boa,
Parana, Brazil, 100 percent of the new dogs analyzed had coliforms at
35°C [28]. during a study developed by Alves, it had been verified the
presence of coliform contamination at 35°C in half-hour of the samples of
hot dogs of mobile trades of the town of Uberaba-MG [29].

The maximum allowable limit by the legislation for coliforms 45°C is 102
MPN/g. within the gift study, E. coli analysis was conducted. However,
none of the analyzed samples gift these microorganisms. Kothe et al. [30]
determined that half-hour of the analyzed samples were on top of this
limit for dirty coliforms.

Therefore, the presence of staph sp. all told analyzed food teams indicate
inadequacies in post-processing. This downside might be common in

foods that have suffered higher temperatures, like salty foods, besides
sausages, and hot dog sauces. Kothe et al [30] notice twenty fifth of
samples unsuitable for consumption owing to earned levels above such
by Brazilian legislation. this legislation, RDC n° 12/2001 of ANVISA,
recommends that 10° CFU/g ought to be the utmost price per gram for
positive enzyme staph aureus [9]. within the analysis of staph sp. not
all salty and not all coconut waters showed high counts. consistent with
Santana et al. enterotoxins area unit detectable in foods with S. aureus
populations on top of a hundred and five CFU/g of food and this criterion
includes all hot dogs analyzed [31].

The presence of molds and yeasts was determined all told food teams.
Brazilian legislation doesn’t establish limits on these microorganisms
within the analyzed foods [9]. Molds and yeasts area unit undesirable
in foods as a result of they’re capable of manufacturing enzymes that
cause food spoilage [32]. Molds can even turn out mycotoxins which
may cause harmful biological changes in each humans and animals [32].
Food once cookery ought to be hold on at temperatures on top of sixty
°C to attenuate the expansion of microorganisms. Brazilian legislation
additionally recommends that, for decent preservation, food ought to be
subjected to a temperature of over sixty © C for a most of half dozen
(six) hours [8]. However, solely 100 percent (n = 1) of the savory snacks
analyzed during this work remained hold on in kitchen appliance. 100
percent (n = 1) remained within the thermal box and was heated within
the microwave at the time of purchase. during this analysis, eightieth (n =
8) savory snacks were hold on in switched stoves, Styrofoam box, plastic
or unprotected instrumentation.

Salmonella sp. wasn’t detected in food samples. Loukieh et al [33]
determined inadequate results levels of foodborne pathogens in food
sold in national capital, Lebon. The microbiological results of the current
study showed the next level of contamination in hot dogs. though they’re
not thought of insecure preparation, since the elaboration method is
straightforward, several steps aren’t performed and involve very little
handling. additionally, the ingredients that compose this sandwich
area unit usually industrial, which can generate less risk, and also the
sausage is heated and unbroken heat for snacking. However, thanks to
manipulation failures, the new dogs had the best microorganism load for
staph spp. and coliforms at thirty five °C. Results indicated inadequate
levels and this truth might be associated with unproper environmnental
conditions, cash handling and inappropriate strategies of storage.

Microbiological food quality is a vital issue to outline safety. The
presence of foodborne pathogens causes risk on public health [33].
the numerous complexities embody the exposure of raw provides to
unprotected environmental conditions and unhealthy practices will favor
the inadequate quality of food.

4. Conclusion

The hygienic and hygienical conditions of the itinerant trade were thought
of inadequate thanks to failures in handling and storage practices in
addition because the microbiological contamination. the most inadequacy
detected by the list was associated with the absence of a hygienic
license and environmental conditions. The results of this analysis might
contribute to alert the population and health authorities regarding the
danger of street food within the town of Vitoria-ES. there’s additionally
a desire for capacity-building of outlets, the event and application of
adequate hygienic standards for the road food.
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