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APRESENTACAO

Com grande entusiasmo apresentamos o primeiro volume da colec¢ao “A Producgao
do Conhecimento nas Ciéncias da Saude”. Um trabalho relevante e solido na area da
saude composto por atividades de pesquisa desenvolvidas em diversas regides do
Brasil.

Tendo em vista a importancia dos estudos a nivel microbiologico, para o avangco
do conhecimento nas ciéncias da saude, reunimos neste volume informacdes
inéditas apresentadas sob forma de trabalhos cientificos que transitam na interface
da importancia da microbiologia a nivel clinico, patolégico, social, ergonémico e
epidemiolégico.

Com enfoque direcionado as analises, avaliagdes, caracterizacao e determinantes
ambientais, parasitologicos e econdmicos, a obra apresenta dados substanciais de
informacgdes que ampliarédo o conhecimento do leitor e que contribuirdo com a formacgao
e possiveis avanc¢os nos estudos correlacionados as tematicas abordadas.

O interesse cada vez maior em conhecer e investigar no ambiente novos focos
parasitarios tem como base transformacdes provocadas por mudancgas econémicas ou
sociais, urbanizacéo crescente, tratamentos e descartes inadequados de antibioticos,
que propiciam aparecimento de novos focos. Assim, dados obtidos em diferentes
locais sobre diferentes condicbes ambientais ou de desenvolvimento microbiano/
parasitario séo relevantes para atualizagdo do conhecimento sobre mecanismos de
acao do agente patologico assim como diagnéstico e tratamento eficaz.

Uma vez que a interdisciplinaridade tem sido palavra chave nas ciéncias da
saude observaremos aqui um fio condutor entre cada capitulo que ampliard nossos
horizontes e fomentara propostas de novos trabalhos cientificos.

Assim, o contetudo de todos os volumes € significante ndo apenas pela teoria
bem fundamentada aliada a resultados promissores, mas também pela capacidade de
professores, académicos, pesquisadores, cientistas e da Atena Editora em produzir
conhecimento em saude nas condicées ainda inconstantes do contexto brasileiro.
Desejamos que este contexto possa ser transformado a cada dia, e o trabalho aqui
presente pode ser um agente transformador por gerar conhecimento em uma area
fundamental do desenvolvimento como a saude.

Dr. Benedito Rodrigues da Silva Neto
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CAPITULO 18
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RESUMO: O armazenamento do feijao em
condicbes inadequadas pode ocasionar
infestacbes de pragas e contaminacbes que
causam perdas quali-quantitativas, reduzindo
os valores nutritivos, comerciais e tempo de
vida do produto. Por estes motivos, objetivou-

A Producéo do Conhecimento nas Ciéncias da Saude

CUIABA - MT

se avaliar o teor de umidade (%) e a qualidade
microbiolégica (determinacédo de Salmonella
spp., Bacillus Escherichia coli,
Staphylococcus aureus, Candida albicans e

cereus,

Aspergillus niger em placas prontas Compact
Dry) de gréos de feijao comercializados em
um estabelecimento no Mercado do Porto em
Cuiaba - MT. Selecionou-se 300g amostral
de trés tipos de feijao (feijao-de-corda - A1,
feijao rajado - A2, feijao-bolinha - A3) que
foram acondicionados em sacos plasticos
e encaminhados para os Laboratérios de
Bromatologia e Microbiologia do IFMT Cuiaba
- Bela Vista para andlise. Obteve-se valores
satisfatérios para a umidade, com resultados
inferiores ao teor maximo recomendado pela
legislacdo para armazenagem do feijao. As
analises microbiolégicas apresentaram a
incidéncia de contaminacédo em duas amostras
de feijao analisadas, considerando que,
para Salmonella, todas as amostras foram
consideradas impréprias para O consumo
humano. Concluiu-se que ha uma grande
necessidade de conhecimento dos feirantes
sobre a armazenagem destes graos, eliminando
riscos de contaminagao para os consumidores
e mantendo a qualidade por longos periodos.
PALAVRAS-CHAVE: feiras livres, qualidade
microbiologica, Phaseolus.

ABSTRACT: Storing beans in inadequate
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conditions can lead to infestations of pests and contaminations that cause qualitative
and quantitative losses and reduce the nutritional, commercial and lifespan values of
the product. For these reasons, the objective of this study was to evaluate the moisture
content (%) and the microbiological quality (determination of Salmonella spp., Bacillus
cereus, Escherichia coli, Staphylococcus aureus, Candida albicans and Aspergillus
niger on ready-made Compact Dry plates) in a commercial establishment of Porto
Market in Cuiaba - MT. 300g samples of three types of bean (Cowpea - A1, Common
bean - A2, Kidney bean - A3) were selected and stored in plastic bags and sent to
the Bromatology and Microbiology Laboratories of the IFMT Cuiaba - Bela Vista for
analysis. Satisfactory values were obtained for moisture, with results lower than the
maximum recommended by the legislation for bean storage. Microbiological analyzes
showed the incidence of contamination in two bean samples analyzed, considering
that, for Salmonella, all the samples were considered unfit for human consumption. It's
concluded that there is a great need of knowledge from the market sellers about the
storage of these grains, which could eliminate risks of contamination for the consumers
and maintain the quality of products for long periods.

KEYWORDS: Markets, microbiological quality, Phaseolus.

11 INTRODUCTION

Beans are a traditional product in the food of the Brazilian population, especially
for the lower income classes. It is food of extreme economic, social, nutritional and
functional importance. The beans consumed in Brazil belong to the class Dicotiledoneae,
family Fabaceae (Leguminosae), genus Phaseolus and species Phaseolus vulgaris L.
(RIOS et al., 2003). Due to its climatic conditions, Brazil produces beans practically
throughout the year.

This grain is rich in essential nutrients such as: protein, water soluble vitamins
(most of B complex), fibers and minerals. According to Sgarbieri (1996 apud TOLEDO;
CANNIATTI-BRAZACA, 2008), the grains have 20 to 35% of protein, depending on the
cultural treatments and the cultivar. The protein content and the production are high.
However, the nutritive value of the protein is not satisfactory because it has low levels
of some essential limiting amino acids. They are the sulfur amino acids, methionine,
cysteine, and cystine, in addition to tryptophan. They also present low digestibility when
compared to animal proteins.

There are some parameters to evaluate the quality of the common bean, namely:
grain weight, dry bark weight, water absorption, volume, raw and cooked sample
density, cooking time with and without maceration, fiber content, minerals, proteins and
vitamins.

In the Normative Instruction No.12 of 2008 of the Ministry of Agriculture, Livestock
and Supply (MAPA), serious defects of the beans are considered, such as those
whose presence in the sample or incidence on the grain seriously compromises the
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appearance, conservation and quality of the product, making its use restrictive or
unfeasible. They are burned or rotten grains, but also those attacked by caterpillars,
germinated, impure and moldy. Mild defects are those whose incidence on the grain
does not compromise its quality of the same — crushed, damaged, immature, broken
and split (BRASIL, 2008).

Bean storage is most often carried out in conditions that are unsuitable for
the preservation of its qualities, which can lead to pest infestations that can cause
qualitative and quantitative losses and reduce the nutritional and commercial values of
the product (RESENDE, 2006).

The long storage time can contribute to the deterioration and contamination of the
grain. During the storage of beans, quality losses can be caused by physical, chemical
and microbiological changes that may occur, depending on the interaction between
these factors and the environment. Markets are places with specific characteristics
and conditions that are favorable for the growth and proliferation of microorganisms
(ANDRADE et al., 2006).

It is known that the main sources of food contamination are: raw material
(including water), the environment (air, equipment, packaging and other materials),
and personnel (food handling). The problems found in markets are often related to
poor hygienic-sanitary conditions of the stands (moldy, broken, wet, dirty, cracked),
producers (from improper clothing to food handling) and products being sold (incorrect
hygiene) (XAVIER, 2009).

However, because of the way beans are exposed and stored, this work aimed to
evaluate the moisture content as well as the bacterial and fungal microbiological quality
(Escherichia coli, Klebsiella oxytoca, Pseudomonas aeruginosa, Staphylococcus
aureus, Salmonella spp., Bacillus cereus, Candida albicans and Aspergilus niger) of
three types of bean grains, traded in the Porto Market in Cuiaba — MT, and compare
with current legislation for moisture and microbiological content.

2| MATERIAL E METHODS

2.1 Sample collections

Samples containing 300g of three (03) types of beans were collected at a
single establishment in the Port of Cuiaba - MT market in October, 2017. The most
commercialized types were considered: Cowpea - A1; Common bean - A2; Kidney bean
- A3. The samples were then placed in plastic containers, identified and transported
immediately to the Microbiology and Bromatology Laboratories of the IFMT — Cuiaba —
Bela Vista, where the microbiological and moisture content analysis procedures were
conducted.
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2.2 Sample analysis
2.2.1 Moisture content (%)

Ground and whole beans were evaluated for moisture. The samples were weighed
in porcelain capsules and placed in an oven at 105°C (Nova Etica model) for 24 hours,
as described in the methodology of the Adolfo Lutz Institute. Next, the samples were
cooled in a desiccator for later weighing.

2.2.2Microbiological analysis

Microbiological analyzes were performed in the laboratory of Microbiology of
IFMT — Campus Bela Vista; the samples were identified in A1, A2 and A3 crushed and
weighed; 25g of each sample were weighted in a pre-sterilized petri dish. The plates
containing the samples were transported to the laminar flow hood for continuation of
the procedure.

In the laminar flow, an aliquot of each sample was transferred to an Erlenmeyer
flask containing 225 mL of 0.15% sterile peptone water (KASVI Brand 500g/LOT:
101814203). The dilution considered was 107'. The contents of the flask were
homogenized manually for 2 minutes; then, serial dilutions were prepared in test tubes
containing 9mL of peptone water. By transferring 1mL of Erlenmeyer with 10" dilution to
the 102 dilution, 1mL was removed from the 102 tube and added to the tube containing
9mL of peptone water to carry out the 102 dilution.

Samples of the test tubes were homogenized in advance for 1 minute as they
were used for inoculation in the petri dishes.

For the inoculation of samples 10", 102 and 1073, rapid tests of the Idexx Compact
Dry ® Petri dishes were used for Staphylococcus aureus (Compact Dry XSA), fecal
and total coliforms (Compact Dry EC), Bacillus cereus (Compact Dry XBC), Salmonella
(Compact Dry SL), and molds and yeasts (Compact Dry YM). The Compact Dry plates
are ready-to-use acrylic plates containing selective culture medium and dehydrated
differential, in which the colonies of microorganisms acquire differentiated staining,
specific for each group of microorganisms researched.

For the colimetry tests, 1 mL of the dilutions (10", 102 and 10®) were inoculated
onto duplicate Compact Dry EC plates, and next, they were incubated at 35°C + 2°C for
24 hours in position inverted in the regulated greenhouse. For Staphylococcus aureus
analysis, 1 mL of the dilution (102) was inoculated into the duplicate Compact Dry XSA
plates, then incubated at 35° C + 2° C for 24 hours in inverted position; for Bacillus
cereus 1mL of the selected dilutions (10, 10-?) on duplicate Compact Dry plates were
then incubated at 35 + 2°C for 24 hrs. For yeast and mold analysis, 1 mL of the dilutions
(107, 102 and 10®) were inoculated into the ready-made Compact Dry YM plates and
then incubated at 30°C + 2°C for 5 days in regulated oven.

As for the analysis of Salmonella sp., dilution 10" (sample solution in Erlenmeyer
flask) was used for the procedure; dilution was pre-enriched and the dilution was
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incubated in a growth oven at 41°C for 24 hours.

After this period, 0,1 mL of the pre-enriched culture was transferred to a region 1
cm from the border of the petri dish Compact Dry SL, and in the opposite region of the
same plate, 1 mL of sterile distilled water was applied.

After this process, the plates were transferred to the bacteriological oven for 24
hours in inverted position at a temperature of 42°C + 2°C. The center of the plates
contains chromogenic substrate and novobiocin, which in contact with the sample after
24 hours under regulated temperature may — through color changes — identify the
presence or absence of Salmonella spp. in the samples.

3 | RESULTS AND DISCUSSION

The moisture content is an important information of food composition and
is among the parameters routinely used. It can be used as an indicator of product
quality, since it has a direct influence on storage (VALENTINI et al., 1998; AMOEDO;
MURADIAN, 2002). When stored under certain environmental conditions of humidity
and temperature, grains may favor the propagation of fungi and the production of
mycotoxins, which are detrimental to health (D’MELLO; MACDONALD, 1997; ATALLA
et al., 2003; MILLER, 2005). In addition, the water content directly interferes with the
economic value of the products, since the grains are usually marketed by weight.

Samples Mean (%) Standard Deviation
A1 10.38 0016.0+
A2 10.90 0011.0+
A3 10.49 0029.0+
Legislation (VMP)* Max.14 -

Table 1. Results obtained in the analysis of moisture content (%) of bean samples traded at
Porto Market — Cuiaba — MT

*VMP: Maximum value allowed by legislation (BRASIL, 2008).

Satisfactory values were obtained, as show in Table 1. All the analyzed samples
presented results lower than the recommended maximum content — the legislation
recommends a maximum moisture content for storage of beans of 14% (BRASIL,
2008).

On the other hand, the exposure of these grains to unsatisfactory environmental
conditions — e.g. their storage in the markets — will create opportunities for physical,
chemical and biological factors to contribute to the loss of quality and deterioration
(BRASIL, 2007). For this reason, food quality control cannot be done exclusively from
the point of view of health hazard, but must also include the maintenance of good
presentation, nutritional value and other characteristics of a healthy food (RIEDEL,
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1992).

Considering that the grains are exposed mostly to the air for long periods of time,
it will eventually take its toll, and grains will often be damaged. Other factors will include
inadequate storage, exposure to touch, and even saliva, of the market seller/consumers
and the presence of insects; it is essential to monitor and control the markets. This type
of trade can be an important source of contamination, since infrastructure conditions
are precarious and facilitate frequent occurrences of food outbreaks.

The presence of coliforms in food is used as an indicator of sanitary quality but
also contamination during the manufacturing process or even post-processing. The
results of the microbiological analyzes are shown in Table 2.

According to the Collegiate Board Resolution (RDC) N°. 12, the National Health
Surveillance Agency (ANVISA) of the Ministry of Health (BRAZIL, 2001) establishes
the microbiological sanitary standards for food intended for human consumption. With
regard to the food analyzed in the present study and the microbiological standards of
the resolution, established for fresh (in natura) roots, tubers and the like for maximum
direct consumption of 10%/g for fecal coliform, it was identified E. coli contamination
in sample A3, with 1.50x10* UFC/g. When present in food, this microorganism can
provide information on the occurrence of fecal contamination, the likely presence of
pathogens or the potential deterioration of the food. It may also indicate inadequate
sanitary conditions during processing, production or storage. (FRANCO, 1996).

A1l A2 A3
Microorganisms studied

(UFC/g)* (UFC/g) (UFC/g)
Escherichia coli 0 0 1.50x10*
Klebsiella oxytoca 1.14x10* 0 1.12x10°
Pseudomonas aeruginosa 0 2.80x10° 2.50x108

Bacillus cereus 3.50x102 0 0
Staphylococcus aureus 1.00x10? 5.00x10" 3.50x102

Candida albicans 4.30x102 0 0
Aspergilus niger 1.25x103 2.80x102 5.10x102

Salmonella spp. -) (+) (+)

Table 2. Results obtained in the microbiological analysis of the bean samples commercialized at
the Porto Market — Cuiaba — MT.

* Colony forming units (CFU) per sample gram

The results obtained by the Klebsiella oxytoca analysis showed the incidence of
contamination in two of the three analyzed samples (A1 and A3), with 1.14x10* for A1
and 1.12x10° for A3. This is a microorganism that acts normally in the enteric tract, in
clinical isolations, in water, soil, gastrointestinal tract, vegetables, fruits and cereals
(ALMEIDA, 2005).

It was possible to identify the presence of the microorganism Pseudomonas
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aeruginosa in samples A2 and A3, according to Table 2. It is an opportunistic pathogen
that can take advantage of people with low immunity, mainly children and elderly. This
microorganism stimulates great interest in studies by the scientific community due to its
extreme metabolic versatility, adaptive power and resistance to various environments
and antibiotics (ALMEIDA, 2010).

Bacillus cereus is widely found in nature and the soil is its natural reservoir. For
this reason, it easily contaminates vegetables, cereals and tubers (FRANCO, 1996).
The amount of Bacillus cereus found in the sample is higher than that of the Resolution
RDC N°. 12 of ANVISA (BRASIL, 2001), which is 10® CFU/g. Food contamination by
Bacillus cereus is not only an important cause of deterioration but is also associated
with the occurrence of two types of syndrome. This occurs due to the ingestion of food
contaminated with pathogenic toxin-producing strains — one is emetic and the other
is diarrheal (MINNAARD, 2001). Such contamination in establishments where food
is processed may contribute to the potential risk of contamination and spread of the
micro-organism and its toxins through food. Current harvesting and storage techniques
are excellent barriers to the proliferation of microbial contamination, which is present
during production (COLAK et al., 2012).

Resultsregarding Staphylococcus aureuscontamination were identified inthe three
bean samples analyzed (Table 2). However, the values were within the limits allowed
by ANVISA, which established as microbiological standard for fresh (in natura) roots,
tubers and the like, the maximum of 10° CFU/g for coagulase positive Staphylococcus
aureus. (BRAZIL, 2001). Observing the results of the analysis, among the three bean
samples, sample A3, with 3.50x102 CFU/g, was the sample with the highest incidence
of Staphylococcus aureus colonies. Therefore, products are considered suitable for
consumption. But due to the presence of Staphylococcus aureus, the samples are
contaminated, indicating inadequate sanitary conditions of handling, processing and
storage.

The multiplication of this microorganism might have been due to inadequate
storage and temperature and could cause human diseases due to a highly thermostable
protein toxin produced by this bacterium (SANCHEZ, 2015). Due to the nutritional variety
and the possibility of developing in different environmental conditions, Staphylococcus
aureus grows easily in several foods, and is one of the main vehicles that cause food
toxinfection.

There are no parameters within legislation for Candida albicans microorganism
in foods. However, the fungal microorganism of Candida albicans is one of the main
responsible for food contamination, and consequently, infections. It lives in the mucosa
and, in favorable conditions, can cause ilinesses. Results show that the presence of this
microorganism in one of the bean samples (A1) and, within the food sanitary inspection,
anyone who is in direct or indirect contact with food — thus, causing contamination of
this product — is considered to be a manipulator (NOTERMANS; VERDEGAAL, 1992).

Table 2 shows the incidence of Aspergillus niger in all bean samples (A1, A2 and
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A3). This fact can be associated to the presence of cracks in the product, which facilitated
the penetration of the fungus into the grain. The Food and Agriculture Organization of
the United Nations (FAO, 2006) reports that damaged grain is more prone to fungal
invasion and, consequently, to contamination of mycotoxins. This situation is also
probably due to the inadequate conditions of storage and stocking observed in the
establishments. APHA (2001) cites the genera Aspergillus spp., Penicillium spp. and
Fusarium spp. as the most commonly associated with naturally occurring mycotoxins
in cereals, grains, and seeds at levels that make food unfit for human consumption, as
well as causing great economic losses.

One of the main causes of foodborne infections is Salmonella spp. — a
microorganism of great importance for food safety. Salmonellosis is a zoonosis caused
by the ingestion of water, foods or fomites contaminated by animal feces or infected
people. It is bacteria that act as agents causing serious infections. (BARANCELLI et
al., 2012).

RDC N°. 12 predicates the absence of the microorganism in 25g of food as being
expressed as presence or absence (BRASIL, 2001). Taking into account the Federal
microbiological standard, only one sample (A1) analyzed was considered appropriate
for human consumption, without the presence of the pathogenic Salmonella spp.

Regarding the microorganism, Elias (2003) observed that fungi are among the
main causes of the deterioration of stored grains. They need a minimum and a great
amount of relative humidity and temperature to develop.

41 CONCLUSIONS

Considering positive results for the moisture content of the three bean samples
analyzed, the microbiological analyzes showed intense contamination. The action of
these microorganisms affects seed germination, organoleptic qualities, nutritional value
and industrial use of grains. Some of their by-products can also produce extremely
toxic (mycotoxins) health hazardous substances.

The levels of contamination can be controlled and the microbiota can be kept
in a number acceptable by current legislation by the means of appropriate handling,
knowledge and the use of factors that influence the growth of microorganisms in food,
among other actions. However, there is a clear need for market keepers to be aware
of grain storage (mainly) and food inspection in order to improve quality, to keep the
product in proper standards for the consumer, and to maintain the quality for long
periods of time, because there is no point in having a strict control of the crops to avoid
losses if this control has no follow-up in storage.

A Producao do Conhecimento nas Ciéncias da Saude Capitulo 18




REFERENCES

ALMEIDA, M. C. L. Sepse de origem hospitalar por Klebsiella spp. Em unidades neonatais:
evolucao clinica. Dissertacédo (Mestrado) — Curso de P6s-graduagéo em Ciéncias, Universidade de
Sao Paulo, Sao Paulo. 2005. 61p.

ALMEIDA, R. G. Pseudomonas aeruginosa como indicador de qualidade de agua. Monografia
(Graduacéo) — Departamento de Ciéncias Biolégicas, Centro Universitario Metodista Izabela Hendrix,
Belo Horizonte. 2010. 14p.

ANDRADE, E. T.; CORREA, P. C.; TEIXEIRA, L. P.; PEREIRA, R. G.; CALOMENI, J. F. Cinética de
secagem e qualidade de sementes de feijao. Engevista, v.8, n. 2, 2006, p.83-95.

AMOEDO, L.H.G.; MURADIAN, L.B.A. Comparacao de metodologias para a determinacao de
umidade em geléia real. Quimica Nova, v.25, 2002, p.676-679.

APHA - American Public Health Association. Compendium of methods for the microbiological
examination of foods. 4ed. Washington, 676p. 2001.

ATALLA, M.M.; HASSANEIN, N.M.; EL-BEIH, A.A.; YOUSSEF, Y.A. Mycotoxin production in wheat
grains by different Aspergilli in relation to different relative humidities and storage periods.
Nahrung/Food. v.47, 2003. p.6-10.

BARACELLI, G. C.; MARTIN, J. G. P.; PORTO, E. Salmonella em ovos: relacdo entre producéo e
consumo seguro. Rev. Seguranca Alimentar e Nutricional, Campinas, vol.19, n.2, 2012. p.73-82.

BRASIL. Ministério da Agricultura, Pecuaria e Abastecimento. Cadeia Produtiva de Produtos
Organicos. Secretaria de Politica Agricola — SPA; Instituto Interamericano de Cooperacéo para a
Agricultura — [ICA, V.5. 108p. 2007.

BRASIL. Ministério da Agricultura, Pecuaria e Abastecimento. Instrucdo Normativa n° 12 de 28

de marco de 2008. Estabelece o Regulamento Técnico do Feijao, definindo o seu padréo oficial de
classificagdo, com os requisitos de identidade e qualidade, a amostragem, o modo de apresentagao e
a marcacgao ou rotulagem. Diario Oficial da Unido. Brasilia, DF, 28 mar. 2008.

BRASIL. Ministério da Saude. Agéncia Nacional de Vigilancia Sanitaria. Resolu¢ao RDC n° 12, de
02 de janeiro de 2001. Aprova o regulamento técnico sobre padrées microbiolégicos para alimentos.
Diario Oficial da Republica Federativa do Brasil, Brasilia, DF, 02 jan. 2001.

D’MELLO, J.P.F.; MACDONALD, A.M.C. Mycotoxins. Animal Feed Science Technology, v.69, 1997,
p.155-166.

ELIAS, M. C. Armazenamento e Conservacao dos Graos. Polo de Inovacao Tecnolbégica em
Alimentos da Regiao Sul Conselho Regional de Desenvolvimento da Regido Sul. Pelotas, 2003. 83p.

FAO - Food and Agriculture Organization. Rice around the world. 2006. Disponivel em: <http://www.
fao.org/rice2004/>. Acesso em: 20 jan. 2017.

FRANCO, B. D. G. M.; LANDGRAF, M. Microbiologia dos Alimentos. Sao Paulo: Atheneu.
1996,182p.

IAL - Instituto Adolfo Lutz. Normas Analiticas do Instituto Adolfo Lutz: Métodos quimicos e fisicos
para analise de alimentos. 4ed., v.1, Sao Paulo: Instituto Adolfo Lutz, 2008, p.122-124.

MINNAARD, J.; HUMEN, M.; PEREZ, P. F. Effect of Bacillus cereus Exocellular Factors on Human
Intestinal Epithelial Cells. Journal Food Protec, v. 64, n. 10, 2001, p. 1535-1541.

A Producao do Conhecimento nas Ciéncias da Saude Capitulo 18




NOTERMANS, S.; VERDEGAAL, A. H. Existing and emerging foodborne diseases. International
Journal of Food Microbiology. Amsterdam, v. 15, 1992, p. 197-205.

RESENDE, O. Variacéo das propriedades fisicas e mecéanicas e da qualidade do feijao
(Phaseolus vulgaris L.) durante a secagem e o armazenamento. Tese (Doutorado) —
Departamento de Engenharia Agricola, Universidade Federal de Vigosa, Vigosa, 2006, 180f.

RIEDEL, G. Controle Sanitario dos Alimentos. Sdo Paulo: Atheneu, 1992,

RIOS, A. O.; ABREU, C. M. P.; CORREA, A. D. Efeito da estocagem e das condicdes de colheita
sobre algumas propriedades fisicas, quimicas e nutricionais de trés cultivares de feijao
(Phaseolus vulgaris L.). Rev.Ciéncia e Tecnologia de Alimentos. v. 23 (Supl), 2003. p. 39-45.

SANCHEZ, P. S. Atualizagdo em Analises Microbiolégicas em Aguas Minerais. Sdo Paulo,
Apostila. 2015, 62p.

TOLEDO, T. C. F.; CANNIATTI-BRAZACA, S. G. Avaliacao quimica e nutricional do feijao carioca
(Phaseolus vulgaris L.) cozido por diferentes métodos. Rev. Ciénc. Tecnol. Aliment. Campinas,
28(2), 2008, p.355-360.

VALENTINI, S.R.; MORETZHON DE CASTRO, M.F.P.; ALMEIDA, F.H. Determinac¢ao do teor de
umidade de milho utilizando aparelho de microondas. Rev. Ciéncia e Tecnologia de Alimentos.
v.18, n.2, 1998, p.237-240.

XAVIER, A. Z. P,; VIEIRA, G. D. G.; RODRIGUES, L. O. M.; VALVERDE, L. O.; PEREIRA, V. S.
Condic6es higiénico-sanitarias das feiras-livres do municipio de Governador Valadares.
Faculdade de Ciéncias da Saude. Universidade Vale do Rio Doce - MG. 2009, 94f.

A Producao do Conhecimento nas Ciéncias da Saude Capitulo 18



SOBRE O ORGANIZADOR

Dr. Benedito Rodrigues da Silva Neto

Possui graduacdo em Ciéncias Biologicas pela Universidade do Estado de Mato
Grosso (2005), com especializacdo na modalidade médica em Anadlises Clinicas
e Microbiologia. Em 2006 se especializou em Educacédo no Instituto Araguaia de
Pds graduacdo Pesquisa e Extensédo. Obteve seu Mestrado em Biologia Celular e
Molecular pelo Instituto de Ciéncias Biologicas (2009) e o Doutorado em Medicina
Tropical e Saude Publica pelo Instituto de Patologia Tropical e Saude Publica (2013)
da Universidade Federal de Goias. Pds-Doutorado em Genética Molecular com
concentragcdo em Proteémica e Bioinformatica. Também possui seu segundo Pés
doutoramento pelo Programa de Pds-Graduacgao Stricto Sensu em Ciéncias Aplicadas
a Produtos para a Saude da Universidade Estadual de Goias (2015), trabalhando com
Analise Global da Genbémica Funcional e aperfeicoamento no Institute of Transfusion
Medicine at the Hospital Universitatsklinikum Essen, Germany.

Palestrante internacional nas areas de inova¢des em saude com experiéncia nas areas
de Microbiologia, Micologia Médica, Biotecnologia aplicada a Gendémica, Engenharia
Genética e Protebmica, Bioinformatica Funcional, Biologia Molecular, Genética de
microrganismos. E Socio fundador da “Sociedade Brasileira de Ciéncias aplicadas a
Saude” (SBCSaude) onde exerce o cargo de Diretor Executivo, e idealizador do projeto
“Congresso Nacional Multidisciplinar da Saude” (CoNMSaude) realizado anualmente
no centro-oeste do pais. Atua como Pesquisador consultor da Fundagcéo de Amparo e
Pesquisa do Estado de Goias - FAPEG. Coordenador do curso de Especializagédo em
Medicina Genomica e do curso de Biotecnologia e Inovagcées em Saude no Instituto
Nacional de Cursos. Como pesquisador, ligado ao Instituto de Patologia Tropical
e Saude Publica da Universidade Federal de Goias (IPTSP-UFG), o autor tem se
dedicado a medicina tropical desenvolvendo estudos na area da micologia médica
com publicagdes relevantes em periddicos nacionais e internacionais.

A Producao do Conhecimento nas Ciéncias da Saude Sobre o Organizador m




Agéncia Brasileira do ISBN
ISBN 978-85-7247-298-2

9 %7 2

88572747298



	CAPÍTULO 16...........................................................................................................153



