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APRESENTAÇÃO

Com grande entusiasmo apresentamos o primeiro volume da coleção “A Produção 
do Conhecimento nas Ciências da Saúde”. Um trabalho relevante e sólido na área da 
saúde composto por atividades de pesquisa desenvolvidas em diversas regiões do 
Brasil. 

Tendo em vista a importância dos estudos à nível microbiológico, para o avanço 
do conhecimento nas ciências da saúde, reunimos neste volume informações 
inéditas apresentadas sob forma de trabalhos científicos que transitam na interface 
da importância da microbiologia à nível clínico, patológico, social, ergonômico e 
epidemiológico.

Com enfoque direcionado às análises, avaliações, caracterização e determinantes 
ambientais, parasitológicos e econômicos, a obra apresenta dados substanciais de 
informações que ampliarão o conhecimento do leitor e que contribuirão com a formação 
e possíveis avanços nos estudos correlacionados às temáticas abordadas.

O interesse cada vez maior em conhecer e investigar no ambiente novos focos 
parasitários tem como base transformações provocadas por mudanças econômicas ou 
sociais, urbanização crescente, tratamentos e descartes inadequados de antibióticos, 
que  propiciam aparecimento de novos focos. Assim, dados obtidos em diferentes 
locais sobre diferentes condições ambientais ou de desenvolvimento microbiano/
parasitário são relevantes para atualização do conhecimento sobre mecanismos de 
ação do agente patológico assim como diagnóstico e tratamento eficaz. 

Uma vez que a interdisciplinaridade tem sido palavra chave nas ciências da 
saúde observaremos aqui um fio condutor entre cada capítulo que ampliará nossos 
horizontes e fomentará propostas de novos trabalhos científicos.

Assim, o conteúdo de todos os volumes é significante não apenas pela teoria 
bem fundamentada aliada à resultados promissores, mas também pela capacidade de 
professores, acadêmicos, pesquisadores, cientistas e da Atena Editora em produzir 
conhecimento em saúde nas condições 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 área 
fundamental do desenvolvimento como a saúde.

Dr. Benedito Rodrigues da Silva Neto
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DETERMINING CONTAMINANTS IN MINCED MEAT FROM 
BUTCHERIES IN CUIABÁ AND VÁRZEA GRANDE – MT

CAPÍTULO 14
doi

Luan Stwart de Paula Jales de Oliveira
Federal Institute of Mato Grosso (IFMT), Campus 

Cuiabá – Bela Vista, Student of Bachelor of 
Science in Food Engineering

Cuiabá - Mato Grosso
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Alan Tocantins Fernandes
Federal University of Mato Grosso (UFMT), 

Campus Cuiabá, Master of Course of Letters – 
Portuguese/English

Cuiabá - Mato Grosso

RESUMO: A carne moída é um alimento é obtido 
a partir da moagem de massas musculares de 
carcaças de bovinos ou bubalinos, seguido 
de imediato resfriamento ou congelamento, 
evitando a fixação de microrganismos 
patogênicos. Objetivou-se analisar os mais 
comuns contaminantes microbiológicos nesta 
fonte alimentar em amostras em açougues de 
Cuiabá e Várzea Grande, MT. Foram coletadas 
5 amostras de carne moída (A a E), e analisadas 
no Laboratório de Microbiologia do IFMT – 
Cuiabá Bela Vista para determinar a presença 
de Escherichia coli (EC – diluição seriada 10-1 a 
10-3), Bacillus cereus (XBC – diluição 10-1 a 10-2), 

Salmonella spp. (SL – diluição e 10-1), através de 
cultivo em placas prontas Compact Dry. Todas 
as amostras apresentavam EC, sendo amostra 
E com maior resultado (7,5x104UFC/g). Para 
XBC, a amostra D obteve 4,1 x103 UFC/g em 
relação as demais. Mesmo presentes, o valor 
máximo de bactérias é até 1,0x106UFC/g para 
aceitação de alimentos cárneos crus que serão 
cozidos antes de serem servidos, portanto 
todas as amostras estão dentro do limite 
permitido para consumo. Para SL, amostras B, 
C e D obtiveram resultados positivos, podendo 
estar associadas as ineficientes práticas de 
obtenção, processamento e comercialização 
deste produto, o que pode acarretar intoxicação 
alimentar nos consumidores.
PALAVRAS-CHAVE: Bactérias; Cárneos; 
Salmonella ssp

ABSTRACT: Minced meat is obtained from 
grinding muscle mass of bovine or buffalo 
carcasses, followed by immediate cooling or 
freezing to avoid the settling of pathogenic 
microorganisms. The objective of this study 
was to analyze common microbiological 
contaminants in this food source in samples 
from butcheries of Cuiabá and Várzea Grande 
– MT. Five samples of minced meat (A to E) 
were collected and analyzed at the Microbiology 
Laboratory of IFMT Cuiabá - Bela Vista to 
determine the presence of Escherichia coli (EC 
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– serial dilution 10-1 to 10-3), Bacillus cereus (XBC - dilution 10-1 to 10-2), Salmonella 
spp. (SL – dilution at 10-1) by culture in ready-made Compact Dry plaques. All samples 
presented EC; the biggest result was found in sample E (7.5x104 Colony Forming Units 
- CFU/g). For XBC, the sample D obtained 4.1 x 103CFU/g in relation to the others. The 
maximum number of bacteria is up to 1.0x106CFU/g for acceptance of raw meat foods 
that will be cooked before being served. Therefore, all samples are within the limit 
allowed for consumption. Results for SL in samples B, C and D were positive, possibly 
due to inefficient acquisition, processing and marketing practices, which could lead to 
food poisoning in consumers.
KEYWORDS: Bacteria; Meat; Salmonella spp. 

1 | 	INTRODUCTION 

Food and its nutrients provide energy and building materials for countless 
substances that are essential for the growth and survival of living beings (MAHAN; 
ESCOTT-STUMP, 2002). However, this same food may contain microorganisms and 
present health risks. These microorganisms are known generically as “pathogenic” and 
can affect both humans and animals.

The average domestic consumption of beef per capita in 2001, according to the 
Brazilian Agricultural Research Corporation, was 36.5 kg/person. Brazil is the world’s 
largest exporter of beef since 2003 (PINHO, 2009) and in the first half of 2010 produced 
3,516.235 tons (total weight of carcasses), placing the country among the world’s 
largest producers (IBGE, 2010).

This food is an important source of proteins of high biological value considering 
that its composition of amino acids meets human nutritional needs very closely. 
Micronutrient supply is also a major source of iron, B vitamins (mainly B12) and zinc 
(MEDEIROS, 2008). Due to its varied nutritional composition, high-water activity, pH 
close to neutrality, among other factors, meat is an excellent mean of proliferation of 
microorganisms that can cause both economic and health hazards if not controlled 
well.

For Philippi (2006) “meat is the set of tissues of characteristic color and consistency, 
which covers the skeleton of animals. Commercially, it is defined as meat all parts of 
the animals that serve as food for man”. In general, it consists of 75% water, 19% 
protein, 3.5% soluble non-protein substances and 2.5% fat (LAWRIE, 2005). This fact, 
together with the great competitiveness, has forced producers and traders to invest in 
the quality of their products (MANTENSE, 2004). According to Ornellas (2001), in the 
purchase of meat products, an important point to be observed is the hygienic-sanitary 
quality of the products, considering the normal color as the bright red and the odor itself 
– meat with greyish, purplish or greenish color and with strong and unpleasant odor 
must be avoided.

Muscle tissue is made up of approximately 75% of water and, under certain 
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conditions, can retain or absorb much more than that. The Water Retention Capacity 
(WRC) of meat – i.e. the ability to maintain its own aqueous material or that which is 
added – directly influences its characteristics such as color, texture, firmness, softness 
and, above all, its succulence (ORDONEZ, 2005).

Many factors may influence meat WRC, especially those caused by post mortem. 
The death of the animal inevitably entails some loss of WRC. However, the speed 
and intensity of pH variation will directly affect this ability. The higher the pH the lower 
the reduction in WRC; the faster the lowering of this pH the greater the denaturation 
of proteins. Plus, physiological factors such as species, age, muscular and physical-
chemical functions (e.g. heat), ionic force influence and chelating action also affect the 
meat WRC (LAWRIE, 2005).

Minced meat is a product obtained by grinding muscle mass from bovine or buffalo 
carcasses, followed by immediate cooling or freezing. The labeling must contain the 
expression ‘minced meat’ followed by expressions or names which characterize the 
temperature and the animal species from which it was obtained. The sex of the animal 
and the cut from which it was extracted is optional, provided that it consists exclusively 
of muscle mass. (BRASIL, 2003).

For Evangelista (2005), meat contamination can occur both in the animal in 
vivo (endogenous) and post mortem (exogenous). Endogenous contamination is less 
prevalent and results from diseases established in the living animal. It is commonly 
caused by parasitic bacteria and worms, especially salmonellosis, trachinosis and 
teniasis (LAWRIE, 2005). Even if the internal tissues of the healthy living animal are 
considered sterile, analyzes carried out on fresh meat, commercialized at the retail 
level, indicate the presence of different types and quantities of microorganisms, which 
demonstrates exogenous meat contamination (JAY, 2005). 

By ingesting a food contaminated with undesirable microorganisms or toxins, 
the individual may develop a particular disease that is often called food toxinfection 
(FORSYTHE, 2002). According to Collegiate Board Resolution (RDC) Nº.12 of January 
2nd 2001, from the National Health Surveillance Agency (ANVISA) of the Ministry of 
Health, illnesses are considered to be foodborne when they are “caused by the ingestion 
of food contaminated by a specific infectious agent or the toxin produced by it, by the 
transmission of that agent, or of its toxic product” (BRASIL, 2001).

2 | 	MATERIAL E METHODS 

Five samples were randomly collected from butcheries in the cities of Cuiabá-MT 
and Várzea Grande-MT. As a procedure to select the samples, a cut of approximately 
100g of chuck steak and muscle was applied. After the grinding process, the minced 
meat was refrigerated at 20° C and transported in a thermal box to the Laboratory of 
Microbiology at the IFMT Cuiabá – Campus Bela Vista – for microbiological analyzes.
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Once in the laboratory, approximately 25g of each sample of meat (samples A, B, 
C, D and E) (Figure 1) was mixed with 225mL of 1% buffered peptone water; the flask 
was shaken for 2 minutes and the serial dilution technique was performed for each 
sample.

Figure 1 - Samples A, B, C, D e E of minced meat in flasks. 

Serial dilutions 10-1, 10-2, 10-3 were inoculated into Escherichia coli (EC) in 
duplicates in the ready-made Compact Dry plates (IDEXX brand); then, the plates were 
incubated in a microbiological oven at 36°C for 24 hours. For Bacillus cereus (XBC) 
the serial dilution used was 10-2 in the inoculated plates which were then incubated 
in a microbiological oven at 36°C in 24h. For the cultivation of Salmonella spp. (SL), 
after the samples were pre-enriched for 24 hours in a microbiological oven at 36°C, the 
procedure of inoculation was done on the ready-made Compact Dry plates. For this, 
0.1mL of the homogenized sample (10-1) was pipetted into the top of the plate, and 
then 1mL of distilled water was applied to the bottom of the same plate. This procedure 
was repeated for all samples on separate plates, which were then incubated in the 
microbiological oven for 24 hours at 43° C.

The results of each microbiological group were tabulated after readings of 24 
hours and after their respective incubations. The data was tabulated through the 
Microsoft Office Excel package, generating tables and graphs for descriptive analyzes. 
For comparison purposes, the microbiological analyzes were performed in duplicate on 
fresh meat under refrigeration at 20°C to 27°C, according to the Sanitary Microbiological 
Standards for Food, recommended by the National Agency for Sanitary Surveillance 
(ANVISA), and in accordance with RDC Nº.12 of January 2nd 2001, of ANVISA’s 
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regulation approved by Decree 3.029.

3 | 	RESULTS AND DISCUSSION 

According to Table 1, it is possible to observe that for genus Escherichia coli at a 
dilution of 10-3 sample E presented 7.5E + 04 CFU/g higher amount compared to the 
others. And about 40% of these samples were between 3.0x103 to 6.0x103 CFU/g.

 Microorganisms A B C D E

Escherichia coli (EC) 4,5x103 7,0x103 1,0x103 3,5x103 7,5 x104

Bacillus cereus (XBC) 2,0x102 0 0 4,05 x103 6,5 x102

Salmonella spp. (SL) Negative Positive Positive Positive Negative

Table 1 - Results obtained from quantification (CFU/g) of microorganisms on plaques

From the results, there is an excessive amount of strains of enterohaemorrhagic 
Escherichia coli being ingested with the consumption of minced meat and raw milk. 
Similar results were obtained in minced meat and raw milk where these micro-
organisms can produce shiga-like toxins (stx1 and stx2) and their variants (MENARD 
et al., 2004). This category is associated with episodes of diarrhea with complications. 
The most important serotype is O157: H7, associated with hemorrhagic colitis, diarrhea 
with blood and hemolytic uremic syndrome (HUS). Figure 2 shows the plaque with the 
largest number of CFU/g Escherichia coli.

Figure 2 – Colonies of Escherichia coli (EC) found in plaques of sample E.

The handler may have attended hospitals, have a urinary infection or some wound 
infection due to surgery; those are the cases related to this bacterium according to 
the Antimicrobial Surveillance Program SENTRY (SADER et al., 2001). According to 
Table 1 it is possible to observe that for sample Bacillus cereus, sample D (Figure 3) 
presented 4.1x103 CFU/g – higher amount compared to the others. About 60% of these 
samples were between 0.0 x100 to 3.0 x102 CFU/g.
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Figure 3 – Colonies of Bacillus cereus (XBC) found in plaques of sample D.

Bacillus cereus stands out for its spore-forming properties, wide distribution in 
the environment and the ability to produce toxins associated with diarrheal or emetic 
dietary diseases. Foodborne outbreaks reported in the literature have been associated 
with several types of food and the diarrheal form is generally related to the consumption 
of protein-rich foods such as meat and fish. Researchers consider that high Bacillus 
cereus counts in meat, particularly in ready-to-eat meat products, should be considered 
as a potential risk to consumers.

Resolution RDC Nº.12 (BRASIL, 2001) establishes as a parameter of 
microbiological quality of in natura meat only the absence of Salmonella spp. in 25g of 
sample. Of the 5 meat samples analyzed, according to Table 1, in a dilution of 10-1 in 
this study, three samples of meat ground at the time of acquisition showed presence 
of this microorganism – about 60% of the total (samples B, C and D) – demonstrating 
inadequacy to consumption (figure 4).

Figure 4 – Results for Salmonella spp. (SL) found in plaques of samples B, C e D.

According to Franco and Landgraf (2004), diseases caused by Salmonella spp. 
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can have serious consequences, especially in children and people with weakened 
immune systems, which can lead to death. For Pigarro and Santos (2008) “the presence 
of Salmonella spp. in minced meat may occur as a result of inefficient practices of 
obtaining, processing and commercializing the product”. It can be stated that the meat 
analyzed did not agree with what is recommended, which represents greater risks 
to public health. The results exceeded in severity those obtained by other studies, in 
which the presence of Salmonella spp. was not detected in any of the samples.

According to Solberg et al. (1990), the minimum number allowed is up to 1.0x106 
CFU/g for acceptance of raw meat foods that will be cooked before being served, so 
no sample collected in the area of Cuiabá-MT and Várzea Grande-MT is above the 
permitted.

4 | 	CONCLUSIONS

	 Considering the analyzes of minced meat collected in Cuiabá and Várzea 
Grande, it was verified that the highest contamination by Escherichia coli was found in 
sample E, while the contaminant Bacillus cereus showed increasing values in samples 
A, E and D. For Salmonella spp., negative results were expected for all samples. This 
was evidenced only in samples A and E. According to the legislation, the presence 
of this microorganisms in samples B, C and D may be related to poor handling by 
butchers and poor hygiene of work equipment, which could potentially represent risks 
to public health by causing illnesses such as food poisoning.
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