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ABSTRACT 

Salmonella are bacteria of paramount importance in the surveillance and inspection 
of products of animal origin due to their high number of diseases transmitted by food 
(DTA's). Through direct contamination, through contact with the feces of men and 
animals, or indirectly, through fomites, which lead consumers to severe cases of 
enteritis, which can lead to systemic infection and death. Although in the last 20 
years, research and treatments have evolved, the consumption of animal products 
has also progressed and increased cases. In addition, the irrational use of antibiotics 
and growth factors brought deleterious effects, where resistance and some difficulty 
in treatment were perceived. This work aims to carry out a bibliographic review on 
the current situation of the presence of Salmonella spp. in beef cuts in Brazil. For 
this, databases were used, such as Portal Capes; Science Direct; Pubmed; Scielo, 
in the months of December 2022 and January 2023. The data obtained indicate that 
this bacterium is found in food and is easily transmitted to humans through food 
intake, such as meat and other contaminated products, due to poor sanitation. . It is 
understood that in Brazil, salmonellosis continues to be a serious problem for public 
health, with high death rates and low agribusiness production, as it attracts attention 
to the development of methods to prevent its proliferation. Therefore, it is concluded 
that due to its impact on the food security of the population, there is a constant search 
for improvements in strategies to reduce contamination of Salmonella spp. in Brazil, 
but continuous deepening is still needed in this area of study. 
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INTRODUCTION  

Salmonella spp. it is one of the main causes of diarrheal diseases in the world, one 

in every four reported cases has the presence of this disease. Annually Salmonella 

enterica causes about 1.2 million cases of human disease (Valenzuela et al., 2017). 

The onset of the disease manifestation occurs from 6 to 72 hours after internal 

contact and can last between 2 and 7 days. In most cases, it can be a mild illness 

that does not require specific treatment. However, in children and the elderly, it can 

cause dehydration and put their lives at risk (MINISTRY OF HEALTH, 2022). 

Salmonellosis, with its zoonotic potential, is generally transmitted through food, and 

is present in products such as poultry, pigs and cattle, from primary production to 

homes and food services. It is found in pets and green vegetables contaminated by 

manure. Another form of transmission is due to poor personal hygiene, which may 

occur through the fecal-oral route. And it can still be spread by infected animals that 

usually do not show symptoms, being just hosts (GOV.BR, 2022). 

Salmonella can cause a range of diseases, with severe or mild symptoms, due to its 

classification in typhoid Salmonella, when it presents systemic enteric fever, and in 

non-typhoidal Salmonella with less aggressive symptoms, being a self-limited 

gastroenteritis (NAIR et al., 2019). This differentiation occurs according to the 

different existing serovars. (GAL-MOR et al., 2014). The best known belonging to 

two of the most studied subcategories. 

Salmonella spp. typhus belongs to a subcategory called specialists/adapters, which 

infect only specific hosts. In this case, the symptoms are acute and range from high 

fever, diarrhea, vomiting, headaches and, in extreme cases, death. These serovars 

are propagated through contamination of water, milk, raw vegetables, marine fish 

and eggs contaminated with this type of Salmonella spp. (SHINOHARA et al., 2008). 

In contrast, non-typhoidal Salmonella is known for its generalist serovars, which 

infect humans and animals and are mainly known for their zoonotic relevance. The 
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symptoms are usually diarrhea, and there is no need for antibiotics. Food of animal 

origin, such as beef, pork, poultry, ingestion of contaminated raw eggs, and even 

vegetables and seafood can be vehicles for the dissipation of this disease (GAL-

MOR et al., 2014). 

Brazil represents one of the greatest powers in beef production in the world, having 

the second largest commercial herd (ABIEC, 2020). Growing consumption has 

brought positive points when it comes to the economy, however, the quality of 

products reduces, which interferes with food health (FRANCIELE et al., 2019). This 

research aims to carry out a literature review on the presence of Salmonella spp. in 

Brazilian beef and its effects on the health of the population in order to cover the 

knowledge on the subject. 

METHODOLOGY 

The present study comprises a literature, narrative and qualitative review. Where the 

following databases were used to carry out the research and choose the scientific 

articles: Scielo, Scopus, Pubmed, Portal Capes and Google academic. The 

keywords used were "Salmonellosis in Brazil; Salmonellosis in beef cuts". The 

manual search was carried out during the months of December 2022 to January 

2023. Articles published on the platforms mentioned above, articles in Portuguese 

and English, were included. articles available in full, articles related to the theme of 

this research, open access articles, published between 2001 and 2022. The 

exclusion criteria used were referring to articles with themes that did not apply to the 

objectives of this research, scientific works in languages other than the Portuguese 

and English, and citations used in the body of the text and references were duly 

pointed out. 
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BIBLIOGRAPHICAL ANALYSIS  

MAIN CHARACTERISTICS OF SALMONELLA SPP. 

Foodborne diseases (DTA's) are currently one of the main concerns related to the 

quality of animal products (RAPOSO et al., 2019). Among the main pathogens of 

DTA's are the bacteria of the genus Salmonella, which have a wide worldwide 

distribution and easy contamination through the consumption of meat, eggs, milk 

and derivatives, leading to severe cases of enteritis and subsequent sepsis 

(FRANCIELE et al., 2019). Currently, more than 2,600 serotypes of two different 

species within the genus have been described: Salmonella bongori and Salmonella 

enterica (LÖFSTRÖM et al., 2015) and six subspecies called enterica, salamae, 

arizonae, diarizonae, houtenae and indica (BRASIL, 2011). Among these, the ones 

with the most reports of infections in humans are Salmonella Typhi and Salmonella 

Paratyphi, belonging to the enterica subspecies. Subspecies separation is mainly 

based upon chromosomal DNA hybridization and multilocus enzymatic 

electrophoresis (YAN et al., 2004). 

Salmonella belongs to the Enterobacteriaceae family, gram negative rods, which are 

capable of forming acid and, most often, gas through the fermentation of glucose. 

Most of those of clinical interest do not have the ability to ferment lactose, but they 

can acquire this characteristic through plasmid transfer (BRASIL, 2011). The 

infecting dose for healthy individuals is 10⁵ to 10⁸, while in immunocompromised 

people doses lower than 10³ were perceived (FRANCIELE et al., 2019). 

The pathogenicity of the disease depends on the ability of these bacteria to enter 

the non-phagocytic cells of the intestine and proliferate in the lymphoid tissue 

(Peyer's patches), leading to disseminated enteritis, which may have access to the 

mesenteric lymphoid tissues and, systemically, spread to other organs, including 

spleen and liver (YAN et al., 2004). In the central nervous system, the most common 

alterations are meningitis, abscesses and subdural empyema and in the other 
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systems endocarditis, osteomyelitis, pleuropneumonia, appendicitis, cholecystitis, 

renal failure, arthritis, Reiner's syndrome, among others, are reported (BRASIL, 

2011). 

For an accurate and quick diagnosis, the stage of the disease, material collected 

and transport to the laboratory, as well as culture media used for colony growth, 

must be taken into account. Hemoculture, collection of feces, secretions and cavity 

fluids or specimens of systemic infections can be performed, but each one has a 

specificity and sensitivity of the result. It is worth remembering that these tests should 

not be performed with prior use of antibiotics, which may result in false negatives 

(GOV.BR, 2022). 

Symptomatic supportive treatment, associated with the use of antibiotics, are among 

the main protocols used, but cases of resistance to these drugs have brought serious 

concern to medicine (LÖFSTRÖM, 2015).  

SALMONELLA SPP IN FOODS 

Salmonellosis is one of the main zoonoses, which stands out for its transmitting 

potential, resistance and pathogenicity of the hosts. Vertical transmission of 

Salmonella spp. causes severe damage in cattle and poultry, which has major 

consequences in humans during pregnancy (LIU et al., 2022). Via food, Salmonella 

spp. has its transmission potential increased by improper hygiene and can occur in 

the fecal-oral form, with infection occurring through contact with animal or human 

feces (HANSON et al., 2015). It can be transmitted through contaminated eggs or 

different types of meat exposed to the bacteria (SUN et al., 2021). And yet the spread 

of this disease can be increased through contaminated carriers such as rodents and 

insects (CARTWRIGHT et al., 2015). 

Contaminated foods are potential risks for the consumer, since this microorganism 

is sensitive to certain temperatures, and can be destroyed at temperatures below 60 
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degrees Celsius, in a low water coefficient, as for example in the pasteurization 

process where the activity of the water is less than or equal to 0.95 (BRASIL, 2011). 

In Brazil, the prevalence of Salmonella spp. in food is not specific, despite leading to 

a compulsory notifiable pathogenesis, mainly because it is a disease that can lead 

to mild clinical alterations that have nonspecific signs in some of the unproven cases 

(FRANCIELE et al., 2019). 

CONSUMPTION OF BEEF IN BRAZIL 

Brazil represents one of the largest cattle herds in the world, with approximately 212 

million head, a figure surpassed only by India, according to the Brazilian Association 

of Meat Exporters (ABIEC, 2020). Agribusiness accounts for more than 20% of the 

Gross Domestic Product (GDP) and of this, more than half is being represented by 

the trade in meat and soy-related products (RODRIGUES et al., 2021). Last year in 

Brazil the intake of fat from beef was 9.4% of the daily diet. Being higher in males 

and with equal proportions in urban and rural areas with the highest consumption in 

the north and midwest of the country (GARZILLO et al., 2022). 

People consume meat for different benefits such as satisfaction, health benefits, 

convenience of purchase and customs or traditions. Customers value certifications 

on product labels that guarantee their quality, but the language used needs 

improvement. The use of simple and easy-to-understand messages increases the 

purchase of certified meat (MAGALHAES et al., 2022). 

In the years 2003 and 2008, Carvalho et al. 2014 states that the average daily 

consumption of red and processed meat was 100 g/day and 113 g/day, respectively. 

There is an excessive consumption of these cuts in almost 75% of those observed 

in the research, mainly adolescents and beef has the highest consumption 

proportion, followed by poultry, pork and fish. Carbon, a reduction in the consumption 

of beef in Brazil is suggested, but this could reduce the nutritional levels of proteins, 
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iron, zinc and vitamin B12, requiring an increase in the intake of these substances 

(GARZILLO et al., 2022). 

According to a projection developed by Embrapa, by the end of the decade meat 

production will increase by 23.8%, with beef production specifically increasing by 

16.2% and regarding exports, the Department of Agriculture of the United States 

States, ranks Brazil in 2029 in first place with 28.7% of the total volume, followed by 

India in second and also the United States and Australia (MALAFAIA et al., 2021). 

CONTAMINATION REDUCTION STRATEGIES 

In search of new strategies to reduce the spread of this disease, several authors 

have sought over the years to find effective interventions to mitigate this 

contamination. Habib et al. (2022), states that the use of Megasphaera elsdenii, a 

microorganism administered as a probiotic to attenuate ruminal acidosis, has not 

demonstrated efficacy in reducing Salmonella spp. specifically in the ruminal fluid, 

but it has some efficiency in reducing the bacteria in cattle feces, contributing to the 

reduction of contamination in the food chain. 

Arthur et al. (2008), states that Salmonella is commonly found in the gastrointestinal 

tract of ruminants, it does not develop symptoms and is usually eliminated in the 

manure. And it can still be present in non-mesenteric peripheral lymph nodes, where 

it cannot be reached through pathogen control interventions. According to Edrington 

et al. (2020), through experiments with a vaccine, observed a promising result, 

having a partial effect on peripheral lymph nodes against Salmonella spp. 

The industrial meat packaging process can be carried out under vacuum or by 

controlling the atmosphere of the gases, without any treatment other than cooling to 

ensure preservation. Correct storage is of paramount importance to maintain the 

safety and quality of meat components, a poorly done packaging process can lead 

to the growth and propagation of microorganisms that deteriorate in addition to the 
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development of pathogens, such as salmonella (AYMERICH et al., 2008). In 

vacuum-packed meats and in a modified atmosphere in 50% CO2 gas the count of 

Salmonella spp. it may be smaller (DJORDJEVIÉ et al., 2018). 

The constant use of antibiotics to treat salmonellosis has further exacerbated the 

problem, as resistant strains of Salmonella spp. are increasingly common in retail 

ground meats (WHITE et al., 2001). Therefore, the EFSA (2018) provided measures 

for the adoption of guidelines for the prudent use of antibiotics in production animals 

and consequent reduction in the number of pathogens present on farms and 

slaughterhouses. 

FINAL CONSIDERATIONS  

Salmonella spp. is a bacterium of great concern, as it can cause great damage to 

human health, risking life and reducing agricultural production. In addition, 

controlling its transmission becomes difficult due to its high level of infection, both 

within the food chain and through vertical contamination. Therefore, it is necessary 

to continuously study strategies to combat the proliferation of bacteria. 
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