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Detection of Salmonella spp. in eggs for human consumption
from poultry farms in municipalities of Alagoas State, Brazil

Deteccao de Salmonella spp. em ovos destinados ao consumo humano de
propriedades familiares avicolas em municipios do Estado de Alagoas, Brasil
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ABSTRACT: Salmonellosis is a disease that worries poultry farmers and can seriously impact the food safety of the population
that consumes products of animal origin. The present study sought to detect the presence of Salmonella spp. in eggs intended
for consumption from family poultry farms in municipalities of Alagoas State. The study was carried out from eight farms,
where the sample from each farm was obtained by making pools of shell and internal contents of six randomly selected eggs.
The pools were submitted to microbiological culture and the colonies were characterized and evaluated by means of laboratory
tests. To this end, 50% (4/8) of the shell samples and 75% (6/8) of the internal contents of the eggs were positive for
Salmonella spp. In addition, Klebsiella pneumoniae 12.5% (1/8) and Proteus spp. 25% (2/8) were found in the shell samples,
and Yersinia spp. 12.5% (1/8) in the internal contents of the eggs. Salmonella spp. and other enterobacteria were confirmed
to occur in eggs intended for consumption. The way the birds were raised did not seem to have a significant influence on
the results obtained, and the presence of passerines on the farms may have contributed to the existence of bacteria there.
Being aware of the risk to public health that some of these bacteria can present, it is necessary to take decisions that support
the small producer in search of food safety for all.
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RESUMO: A Salmonelose ¢ uma doenca que preocupa os criadores de aves e pode impactar seriamente a seguranca alimentar
da populagao que consome produtos de origem animal. O presente estudo buscou detectar a presenca de Salmonella spp. em
ovos destinados ao consumo provindos de aviculturas familiares de municipios do Estado de Alagoas. O estudo foi realizado
a partir de oito granjas, onde a amostra de cada uma delas foi obtida pela confecgao de pools de casca e de contetido interno
de seis ovos selecionados aleatoriamente. Os pools foram submetidos a cultivo microbioldgico e as colonias caracterizadas e
avaliadas por meio de testes laboratoriais. Para tanto, 50% (4/8) das amostras de casca e 75% (6/8) das amostras de contetido
interno dos ovos foram positivos para Salmonella spp. Além disso, também fora constatada a presenca de Klebsiella pneumoniae
12.5% (1/8) e Proteus spp. 25% (2/8) nas amostras de casca, e a presenca de Yersinia spp. 12.5% (1/8) no contetido interno
dos ovos. Foi confirmada a ocorréncia de Salmonella spp. e outras enterobactérias em ovos destinados ao consumo. O modo
de criagdo das aves nao parece ter influenciado significativamente nos resultados obtidos e a presenca de passeriformes nas
granjas podem ter contribuido com a existéncia das bactérias no local. Tendo ciéncia do risco 2 satde publica que algumas
dessas bactérias podem apresentar, se faz necessdria a tomada de decisdes que apoiem o pequeno produtor em busca de uma
seguranca alimentar para todos.

PALAVRAS-CHAVE: enterobactérias; salmonelose; sadde publica; seguranga alimentar; toxinfecgio.

INTRODUCTION low cost and good quality (Aguiar, 2011). In the first three
The Brazilian poultry industry stands out for the production months of 2020 the production of chicken eggs in Brazil was
of meat and eggs for consumption, excellent sources of pro- 748 million dozen. This production was 0.1% higher than
tein and greatly accessed by the general population, for their that recorded in the immediately preceding quarter and 6%
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higher than that recorded in the 1st quarter of 2019. In a com-
parative manner between the productions recorded in the first
quarters of 2019 and 2020, it was observed that all regions
showed an increase in production (IBGE, 2020).

The per capita consumption of eggs in Brazil is around
230 eggs per year (ABPA, 2019). The increased consumption
of eggs by the population and the nutritional advantages of
this food depend on the quality of the product offered to the
consumer, which can influence its degree of acceptability in
the market (Barbosa ez al., 2008). It is known that there is a
fear of consuming eggs and egg-derived food due to proba-
ble contamination. Surveys of the Health Surveillance expose
that from 2000 to 2015, 10.666 outbreaks, 209.240 patients,
2.095.354 exposed and 154 deaths by contaminated food were
reported in Brazil, with 8.1% of these outbreaks caused by
ingestion of eggs and egg-based products (BRASIL, 2016).

Data from the last agricultural and cattle raising sense
reveals the amount of 4751 chicken eggs produced per year
(one thousand dozen) by family producers in the state of
Alagoas (IBGE, 2017). According to the Collegiate Directorate
Resolution (RDC) 331/2019, the lists of microbiological stan-
dards for foods ready to be offered to consumers are defined.
Among the determinations, with regard to the general require-
ments, foods must not contain pathogenic microorganisms,
toxins or metabolites in quantities that cause harm to health.
Thus, the sectors involved in the food production chain are
responsible for carrying out periodic evaluations as to the
adequacy of the process to meet the standards and determine
the frequency of the analyses, ensuring that, during the entire
validity period, the foodstuffs comply with the microbiological
standards established, in accordance with the good manufac-
turing practices and other quality control programs.

Consumption habits of raw eggs, improper cooking,
and the preparation of egg-based dishes without cooking are
potential sources of infection by Salmonella spp. A single egg
with Salmonella enteritidis can promote cross-contamination
and contaminate large quantities of food, exposing a large
number of consumers to the risk of developing severe disease
(Braden, 2006).

Salmonella spp. is an enterobacterium that is not part
of the intestinal flora of animals, and its presence is a major
indicator of infection (Merino and Losch, 2006). It acts as a
major cause of foodborne infections, acting in a cosmopolitan
manner, and eggs are among the most important vehicles of
the pathogen for humans. The symptoms often reported in
Salmonella spp. infections in humans are abdominal cramps,
vomiting, fever and diarrhea, however, the picture in chil-
dren, elderly and immunosuppressed people can worsen and
lead to consequences such as pneumonia, sepsis and death
(Campello, 2012).

Birds become infected by Salmonella spp. by ingest-
ing the bacteria through contaminated soil, water and food,
eventually colonizing the intestine and migrating through

macrophages to ovaries and oviducts (Gantois ez a/., 2009).
In poultry farming, Salmonella spp. is considered a threat,
either by vertical transmission to future generations of birds
or by contamination of chicken meat and eggs intended for
consumption (Barancelli, 2012). Besides the transovarian
route as a form of egg contamination, there is contact with
feces from the cloaca and contaminated environments after
laying (Stringhini ez a/., 2009).

According to the Ministry of Agriculture, Livestock and
Supply, whole eggs must present a maximum standard count of
5 x 101 CFU/g, absence of fecal coliforms and Sthaphylococcus
aureus in 1g of egg and the absence of Salmonella spp. in 25g of
egg, where the presence of Salmonella spp. in the food makes
it unfit for consumption (BRASIL, 1990).

Considering the potential risk that this contaminated
food represents for public health and the lack of this type
of study in the state of Alagoas, the present study was car-
ried out with the objective of investigating the presence of
Salmonella spp. in the shell and internal contents of chicken
eggs from subsistence poultry farms in municipalities of the
State of Alagoas.

MATERIALS AND METHODS

The study was conducted in eight farms in the state of Alagoas,
four located in the immediate geographic region of Palmeira
dos Indios, two in Serrana dos Quilombos, and two in Sao
Miguel dos Campos. Palmeira dos Indios belongs to the
intermediate geographic region of Arapiraca, while Serrana
dos Quilombos and Siao Miguel dos Campos are part of the
intermediate geographic region of Macei6 (Table 1).

The number of farms selected for the study was determined
from a proportion calculation in Openepi (Dean et al., 2019).
For the calculation, a number of 4751 and family poultry farms
present in the state of Alagoas was considered (IBGE, 2017).
With a precision of 10%, a confidence interval of 95% and
a predicted frequency of 2.36%, the sample value n=8 was
obtained (Wolschick and Bosco, 2014). Twelve eggs were col-
lected per establishment, the minimum quantity provided by

Table 1. Division of municipalities into immediate and
intermediate geographic regions with investigated farms in the
State of Alagoas. IBGE, 2019.

Sao Miguel
Coruripe <0 Migue Maceio
dos Campos
Unido dos Serrana dos .,
2 . Maceio
Palmares Quilombos
Palmeirad
MarVermelho 2 ar’nel.ra 0s Arapiraca
Indios
Palmeirad
Paulo Jacinto 2 ar’nel.ra 0s Arapiraca
Indios

Acta Veterinaria Brasilica September 16 (2022) 190-195

191



192

Vasconcelos et al.

the farms, totaling 96 eggs. The eggs were randomly selected
in the farms’ warehouse, selecting white and red eggs without
distinction, with one day of lay, from birds of indeterminate
strains. After field collection, the eggs were transported to the
laboratory of Infectious Diseases at the Federal University of
Alagoas, stored in packages provided by the producer and
kept at room temperature for analysis.

For the analyses, six eggs were randomly selected to obtain
pools of shell and contents, which were used separately to
obtain two distinct pools. Aseptically, 25g of shell and 25g of
internal content - yolk and white - were weighed on precision
scales (BRASIL, 1990a). The weighed material was placed in
erlenmayers with 225 ml of peptone water and placed in a
bacteriological oven at 37°C for 24 hours, so that all bacteria
present in the samples had minimal growth and could be seen
in the subsequent analyses. Then, 1ml aliquots were transferred
to test tubes containing 9ml of selective enrichment broth
for enterobacterium tetrationate and incubated at 37°C for
24 hours. Surface seeding was performed from each broth on
MacConkey agar and EntericHektoen agar, and these plates
were incubated at 37°C for 24h. After the incubation time
and bacterial growth, the colonies with morphology typical
of Salmonella spp. and other pathogens of interest to public
health were submitted to phenotypic characterization through
biochemical tests in order to observe not only Salmonella spp.
but also other enteropathogens such as Proteus spp., Klebsiella
spp.» among others.

According to the Manual of Clinical Microbiology of
the National Health Surveillance Agency (2004), the bio-
chemical tests used allow more than 95% of Salmonella spp.
to be differentiated from other culturable enterobacteria at
the genus level, acting as an efficient confirmatory method
for food contamination by pathogenic bacteria (Farmer,
1991). These tests consisted of: Simmons’ Citrate (CIT),
to verify the use of citrate as a carbon source; Lysine (LIA),
to verify the decarboxylation of lysine; SIM medium, to
verify motility, H2S production and indole production;
Triple Sugar Iron Agar (TSI), the main medium that differ-
entiates Salmonella spp. from other enterobacteria with gas
formation and fermentation of sugars (lactose, sucrose, and
glucose); Methyl Red (VM), to observe glucose fermenta-
tion via the mixed acid pathway; Voges-Proskauer (VP), to
observe glucose fermentation via the butylene glycol path-
way; and Urease to observe the bacteria’s ability to degrade
urea (Andrews et al, 2016). The media and broths used in
the isolation and biochemical characterization phases came
from HiMedia Laboratories.

The interpretation of the tests was performed with the aid
of the reference table on identification of Enterobacteriaceae
by biochemical tests. The data obtained were tabulated in
EXCEL® and submitted to statistical analysis (Farmer, 1991).
The statistical analysis consisted of studying the absolute and
relative frequencies.

RESULTS AND DISCUSSION

The results of the bacteriological analyses revealed that of the
eight shell samples, seven had vivaciously growing colonies,
as had the analyses of the internal contents of the eggs, where
of the eight samples investigated, seven had formed colonies.

The grown colonies were submitted to macroscopic analy-
sis and 100% presented colonial characteristics of enterobac-
terium: smooth, convex, circular, and shiny. Colonies sug-
gestive of Salmonella spp. grew on Hektoen agar, which, due
to the production of H2S by these colonies, were blackened.
On MacConkey agar, due to the absence of H2S produc-
tion by Salmonella spp. on this medium, colonies that were
transparent were considered suggestive. On MacConkey agar,
fermentation of lactose by fermenting bacteria could also be
noted. The colonies were then submitted to morphotyping
evaluation under light microscopy, and all presented as Gram-
negative bacillus.

After being submitted to biochemical tests, 57% (4/7) of
the bacterial colonies from the shell samples were positive for
Salmonella spp., while the percentage obtained in the internal
content samples was 86% (6/7). Considering the total num-
ber of farms subjected to the experiment, 50% (4/8) of the
shell samples and 75% (6/8) of the internal content samples
were positive for Salmonella spp. This demonstrates that at
least one type of sample collected per farm had the presence
of the pathogen, and points to the fact that the eggs produced
by these farms contain the bacteria, either by infection of the
birds or by contamination through the feces. This information
poses an imminent risk of bacterial infections to the end con-
sumers of these eggs (Eddin ez 4/., 2019). In addition, Klebsiella
pneumoniae 12.5% (1/8) and Proteus spp. 25% (2/8) had also
been found to be present in the shell samples. In the internal
contents of the eggs, Yersinia spp. 12.5% (1/8) was detected,
another important pathogen that is not part of the natural
microbiota of birds and the environment and brings important
risks to public health (Feddern ez /., 2017). The test results
for the shell samples are expressed in Table 2 and the results
for the internal content samples in Table 3.

Reports of lower or even non-existent levels of contam-
ination are frequent in the literature, as in the research of
Salmonella spp. in chickens raised in backyard and eggs sold
in open fairs in the city of Fortaleza-CE, performed by Gomes
Filho er al. (2014), where no positive sample was observed.
The same happened in the work of Campello (2012) in Sio
Paulo with 1.47% of white eggs positive for Salmonella spp.,
of Wolschick and Dal Bosco (2015) who obtained positiv-
ity of 2.36% in farm eggs located in Rio Grande do Sul and
of Perdoncini ez al. (2011) with 2.32% positivity in poultry
establishments located in Santa Catarina. Higher levels of con-
tamination in proven literature are described by Oliveira and
Silva (2000) in Campinas-SP with 9.6% positivity in shells
and 3.2% in yolks, and by Andrade ez a/. (2004) with 4.46 %

of eggs sold in open fairs in Goiinia-GO. There are no studies
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Table 2. Biochemical analyses of the shell samples.

1 4+ K. pneumoniae
2 + + -+ - + - - Salmonella spp.
3 + + +-+ - + - - Salmonella spp.
L + + +-+ - + - - Salmonella spp.
5 + + -+ R + - - Salmonella spp.
6

7 + - +++ -+ + + + Proteus spp.
8 + - ++4 -+ + + + Proteus spp.

A. Farm samples. CIT. Citrate. LIA. Lysine. SIM. H,S, indole e motility. TSI. Gas, glucose, lactose and sucrose. VM. Methyl Red. VP. Voges-Proskauer.
u

. Urease. (+) positive. (-) negative.

Table 3. Biochemical analyses of the internal content samples.

1 I Salmonella spp.
2 + + ot - + - - Salmonella spp.
3

L + + . - + - - Salmonella spp.
5 - - 4+ ——- + - + Yersinia spp..
6 + + -+ - + - - Salmonella spp.
7 + + +-+ - + - - Salmonella spp.
8 + + +-+ 4o + - - Salmonella spp.

A. Farm samples. CIT. Citrate. LIA. Lysine. SIM. H_S, indole e motility. TSI. Gas, glucose, lactose and sucrose. VM. Methyl Red. VP. Voges-Proskauer.

U. Urease. (+) positive. (-) negative.

of this type in the state of Alagoas, and the data presented are
innovative in the sanitary representation of local family farms.

During the collection, it was found that half of the farms
(4) used intensive housing, where birds were kept in cages
designed to provide protection against possible predators,
thermal comfort and reduce the transmission of pathogens,
internal parasites and external parasites. The other farms (4)
used the semi-intensive type of farming, where the birds had
access to the outside of the barn, but did not enjoy quality
green matter, nor did they have areas of natural shade to pro-
tect them from insolation. On these semi-intensive farms,
eggs were seen laid outside the nests on the litter. This type
of information reveals the point that the farming method did
not significantly influence the results obtained, not necessar-
ily ateributing the occurrence of Salmonella spp. on farms
to environmental contamination outside the cages (Gantois
et al., 2009).

The presence of wild birds on the farms was noted,
especially during the provision of food and water for the
poultry. It was also noted that the feeding of the birds was
different, with those with intensive type of farming based
on commercial feed, and those with semi-intensive system
based on corn. The owners were raising the chickens not
only for the purpose of marketing the eggs, but also for
their own consumption. This information supports the

idea that the type of poultry feed did not influence the
Salmonella spp. results on the farms, but the presence of
wild birds interspecifically related to domestic poultry may
have influenced the positivity of the farms. According to
Da Silva et al., (2014), wild species, especially passerines,
are considered the main carriers of these types of patho-
gens, and their transmission to domestic birds can occur
through contact of contaminated feces with the environ-
ment, water and food.

It is necessary for government institutions to invest in
supporting these families, who produce for their own subsis-
tence, helping in a safer production for the consumer and in
greater effectiveness in production, without further losses in
the lives of the producing families (Jones ez al., 2018).

The risk to public health is imminent, with the possibil-
ity of disease outbreaks in the local population and costs to
the public health system. It is important to emphasize that
egg producers for commercial purposes have the responsi-
bility to provide harmless food to the final consumer. It is
suggested, therefore, the help of municipalities to imple-
ment programs for the control of pathogenic microorgan-
isms in farms and the need for actions for the proper edu-
cation of poultry handlers and breeders, as well as traders
and consumers, aiming at better hygienic-sanitary condi-
tions of the product, to preserve its final quality and the
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health of the population. Being aware of the risk to public
health, it is necessary to make decisions that support the
small producer so that it is possible to achieve food safety
for all (Franga et al., 2022).

Salmonella spp. and other enterobacteria were found in
eggs for consumption, both in the shell and in the internal
contents. Yersinia spp. was detected in the internal content
of eggs from one of the farms sampled. The way the birds
were raised does not seem to have a significant influence
on the results obtained and the presence of passerines on

ABPA, Associacdo Brasileira de Proteina Animal. Avicultura e
suinocultura do brasil. Producao e Exportagdo. Previsdes para
2015 e 2016. Available in: http:/abpa-br.com.br/noticia. Accessed
in: 11 mar. 2020.

AGUIAR, B.G. et al. Importancia Economica e Social da Avicultura
Brasileira. Dados recentes, 2011. Available in: http:/www.webartigos.
com/artigos/importancia-economica-e-socialdaavicultura-
brasileira/. Accessed in: 15 mar. 2020.

ANDRADE, M.A. et al. Avaliagdo da qualidade bacteriolégica de
ovos de galinha comercializados em Goiania, Goids, Brasil. Ciéncia
Animal Brasileira, v. 5, n. &4, p. 221-228, 2004.

ANDREWS, W. H.; WANG, H.; ANDREW, J. et al. Salmonella. U.S.
food and drug administration, bacteriological analytical manual.
2016. chap.5. Available in: https:/www.fda.gov/food/laboratory-
methods-food/. Accessed in: 08 Mar. 2020.

ANVISA. Manual de Microbiologia Clinica da Agéncia Nacional
de Vigilancia Sanitaria (2004).

BARANCELLI, GV.,; MARTIN, J.G.P; PORTO, E. Salmonella em ovos:
relacdo entre producdo e consumo seguro. Seguranca Alimentar
e Nutricional, v. 2, p. 73-82, 2012.

BARBOSA, N. A. A.; SAKOMURA, N. K. MENDONCA, M. 0.
Qualidade de ovos comerciais provenientes de poedeiras comerciais
armazenados sob diferentes tempos e condicdes de ambientes.
ARS Veterinaria, v.24, p.127133, 2008.

BRADEN, C.R. Salmonellaenterica serotype Enteritidis and eggs: a
national epidemicin the United States. ClinicallnfectiousDiseases,
v. 43, n. 4, p. 512517, 2006.

BRASIL, Ministério da Satide. Doencas Transmitidas porAlimentos.
2015. Available in: http:/www.saude.gov.br/saude-de-a-z/doencas-
transmitidas-por-alimentos/. Accessed in: 10 mar. 2020.

BRASIL, Ministério da Agricultura Pecuaria e Abastecimento.
Divisao de Inspecdo de Carnes e Derivados. Portaria n°l, de 21
fev.1990. Publicada em 6 mar. 1990.Normas gerais de inspecao
de ovos e derivados. Brasilia-DF. MAPA, 1990. Available in:
http:/extranet.agricultura.gov.br/sislegis-consulta. Accessed
in: 11 mar. 2020.

the farms may have contributed to the existence of bacteria
there. It is necessary to prevent the existence of external pas-
serines on the farm, as well as to maintain a periodic sani-
tary control of the establishment in order to find possible
foci of contamination within the property, and thus mini-
mize contamination of the environment and infection of
the animals. The risk to public health is imminent, with the
possibility of disease outbreaks in the local population and
costs to the public health system. It is important to invest
in support for small producers, in order to increasingly seck
to improve their production and ensure the health of a large
part of the population.

BRASIL, Ministério da Agricultura, Pecuaria e Abastecimento.
Instrucdo Normativa n. 78, de 3 de novembro de 2003. Aprova
as Normas Técnicas para Controle e Certificacdo de Nucleos e
Estabelecimentos Avicolas como livres de SalmonellaGallinarum
e de SalmonellaPullorum e Livres ou Controlados para
SalmonellaEnteritidis e para Salmonellalyphimurium. Acessado
em: 11 mar. 2020.

CAMPELLO, PL. Salmonella spp. em ovos brancos para consumo
humano. Dissertacdo de Mestrado em Medicina Veterinaria.
Universidade estadual Paulista. Jaboticabal. 2012.

CARMO, H. M. O. Andlise envoltdria de dados para avaliagao
da eficiéncia da avicultura familiar em Alagoas. Dissertacdo
de Mestrado em Economia Aplicada. Faculdade de Economia,
Administracdo e Contabilidade, Programa de Pds-Graduagao em
Economia Aplicada, Universidade Federal de Alagoas, Maceid, 2012.

DASILVA, E.E. et. al. Pesquisa de enterobactérias em patos domésticos
(Cairinamoschata) de propriedades localizadas em quatro municipios
do Cear3, Brasil. Arq. Inst. Biol., 2014.

DEAN, A.G.; SULLIVAN, K.M., SOE, M.M. OpenEpi: Open Source
Epidemiologic Statistics for Public Health, Versdo. https:/www.
OpenEpi.com. Accessed: 18 mar. 2020.

EDDIN, A. S.; IBRAHIM, S. A.; TAHERGORABI, R. Egg quality
and safety with an overview of edible coating application for
egg preservation. Food Chemistry, 296, 29-39. doi: 10.1016/j.
foodchem.2019.05.182, 2019.

FARMER, J.J,; KELLY, M. T, Enterobacteriaceaeln: Manual of Clinical
Microbiology. 5ed. Washington:American Society Microbiology, 1991.

FEDDERN, V.; DE PRA, M. C.; MORES, R.; NICOLOSO, R. S.;
COLDEBELLA, A.; ABREU, P G. Egg quality assessment at different
storage conditions, seasons and laying hen strains. Ciéncia e
Agrotecnologia, 41(3), 322-333, 2017.

FRANCA, D. A;; MIONI, M. S. R.; FORNAZARI, F; DURE, A. .
L.; SILVA, M. V. F; POSSEBON, F S.; RICHINI-PEREIRA, V. B,;
LANGONI, H.; MECGID, J. Seropositivity for Coxiella burnetii in
suspected patients with dengue in Sdo0 Paulo state, Brazil. PLoS
Negl Trop Dis, 16(5): e0010392, 2022. https:/doi.org/10.1371/
journal.pntd.0010392

Acta Veterinaria Brasilica September 16 (2022) 190-195


http://abpa-br.com.br/noticia
http://www.webartigos.com/artigos/importancia-economica-e-socialdaavicultura-brasileira/
http://www.webartigos.com/artigos/importancia-economica-e-socialdaavicultura-brasileira/
http://www.webartigos.com/artigos/importancia-economica-e-socialdaavicultura-brasileira/
https://www.fda.gov/food/laboratory-methods-food/
https://www.fda.gov/food/laboratory-methods-food/
http://www.saude.gov.br/saude-de-a-z/doencas-transmitidas-por-alimentos/
http://www.saude.gov.br/saude-de-a-z/doencas-transmitidas-por-alimentos/
http://EXTRANET.AGRICULTURA.GOV.BR/SISLEGIS-CONSULTA.
http://www.OpenEpi.com
http://www.OpenEpi.com
https://doi.org/10.1371/journal.pntd.0010392
https://doi.org/10.1371/journal.pntd.0010392

Detection of Salmonella spp. in eggs for human consumption from poultry farms in municipalities of Alagoas State, Brazil

GANTOIS, I. et.al. Mechanisms of egg contamination by Salmonella
Enteritidis. FEMS microbiology reviews, v. 33, n. 4, p. 718-
738, 2009.

GOMES FILHO, V.J.I.R. et al. Pesquisa de Salmonella spp. em
galinhas criadas em fundo de quintal (Gallus gallus domesticus)
e ovos comercializados nas feiras livres na cidade de Fortaleza,
Ceara. Semina: Ciéncias Agrarias, v. 35, n. &4, p. 1855-1864, 2014,

IBGE, Instituto Brasileiro de Geografia e Estatistica/SIDRA.
Censo Agropecuario 2017: resultados definitivos. Rio de
Janeiro: IBGE, 2019. Available in: https:/sidra.ibge.gov.br/
pesquisa/censo-agropecuario/censoagropecuario-2017.
Accessed: 20 mar. 2020.

IBCE, Instituto Brasileiro de Geografia e Estatistica. Divisdo regional
doBrasilem mesorregides e microrregiées geograficas. Biblioteca
IBCE. 1: 56-58, 2019.

IBGE, Instituto Brasileiro de Geografia e Estatistica. Estatistica
da Producdo Pecuaria. 2016. Available in: http:/www.ibge.gov.
br. Accessed in: 10 mar. 2020.

JONES, D. R;; WARD, G. E.; REGMI, P; KARCHER, D. M. Impact
of egg handling and conditions during extended storage on egg
quality. Poultry Science, 97(2), 716-723, 2018.

MERING, LA, LOSCH, L S.yALONSO,J. M. Estudiodelperfildesensibilidad
antibidtica enespecies de lafamiliaEnterobacteriaceaeaisladas 24+ de
fuentes de agua de laprovinciadelChaco. Universidad Nacional del
Nordeste, Comunicaciones Cientificas y Tecnoldgicas. ResumenM-22.
4 pp, 2006.

OLIVEIRA, D. D.; SILVA, E. N. Salmonela em ovos comerciais:
ocorréncia, condicdes de armazenamento e desinfeccdo da casca.
Arq. bras. med. vet. zootec, v. 52, n. 6, p. 655-61, 2000.

PERDONCINI G.; DA ROCHA D. T.; MORAES C. R., BORSOI A,
SCHMIDT V. Presenca de Salmonella spp. em pintos de um dia,
comercializados para produgao nao industrial em Santa Catarina.
Acta SciVet.; 39(1):1-3, 2011.

RDC, Resolucao N° 331, de 23 de dezembro de 2019. Padrdes
microbiolégicos dos alimentos e sua aplicacdo. Secdo 1, p. 96.
2019 Available in: http:/www.cvs.saude.sp.gov.br/zip/U_RS-MS-
ANVISA-RD(C-331_231219. Accessed in 28 aug. 2021.

STRINGHINI, M.L.F. et al. Caracteristicas bacteriolégicas de ovos
lavados e ndo lavados de granjas de producdo comercial. Ciéncia
Animal Brasileira, v. 10, n. 4, p. 1317-1327, 2009.

WOLSCHICK, J.; DALBOSCO, S.M. Prevaléncia de Salmonella spp.

em ovos de galinha de granja em casca produzidos e comercializados
no rio grande do sul. Destaques Académicos, v. 7, n. 3, 2015.

© 2022 Universidade Federal Rural do Semi-Arido

This is an open access article distributed under the terms of the Creative Commons license.

Acta Veterinaria Brasilica September 16 (2022) 190-195

195


http://et.al
https://sidra.ibge.gov.br/pesquisa/censo-agropecuario/censoagropecuario-2017.Accessed
https://sidra.ibge.gov.br/pesquisa/censo-agropecuario/censoagropecuario-2017.Accessed
https://sidra.ibge.gov.br/pesquisa/censo-agropecuario/censoagropecuario-2017.Accessed
http://www.ibge.gov.br
http://www.ibge.gov.br
http://www.cvs.saude.sp.gov.br/zip/U_RS-MS-ANVISA-RDC-331_231219
http://www.cvs.saude.sp.gov.br/zip/U_RS-MS-ANVISA-RDC-331_231219

