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ABSTRACT 

The objective of this study was to conduct a literature review in relation to the 
aquaculture landscape in Brazil. We sought to observe the productive impacts of 
Brazilian fish production, in addition to its impact on public health. A quantitative and 
documentary research was carried out in order to solve the doubts raised during the 
construction of the article. The findings during the research allowed to observe the 
technical-sanitary advances in relation to the production, well-being and quality of 
Brazilian fish. 
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1. INTRODUCTION 

In recent years interest in fish has grown. This is due to the high nutritional value of 

this type of food, in addition to its association with improvements to public health. 

Among the benefits of including fish in the diet, the fact that it is a low-fat food (including 

cholesterol), high protein content and is a source of important nutritional components 

such as vitamins, minerals and unsaturated fatty acids. Among the benefits of eating 

one or two servings of fish per week are reduced risk of stroke, depression, Alzheimer’s 
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and reduced mortality rate from cardiovascular diseases (SARTORI e AMANCIO, 

2012). 

According to Simon et al. (2019), Brazilian fish consumption is constantly increasing 

and the product price plays a relevant role in this increase, since lower prices contribute 

to the decision to choose fish consumption. In the northern region of Brazil, for 

example, due to the constant supply and attractive prices of fish, especially in riverside 

communities, the population tends to consume more of these products when compared 

to other sources of protein of animal origin (LOPES et al., 2016). 

Fish farming is an efficient way to produce food, with low investment, when compared 

to other production systems, such as beef; in addition to having high economic return. 

When compared to other agribusiness sectors, fish farming has the greatest capacity 

to increase world food production (DE OLIVEIRA et al., 2022). 

Aquaculture presents itself as the most socially and environmentally viable alternative 

to meet the growing demand for fish. But with increased production, one of the biggest 

challenges is to control diseases in crops. For this reason, it is important to adopt the 

biosecurity system at all levels of the aquaculture chain, which includes the 

implementation of good practices carried out by producers (CNA, 2017). 

The adoption of good health management practices in fish farming aims to reduce the 

risks from which fish are susceptible. For the good development of fish and to obtain 

an economically viable production, it is necessary to control the environment that these 

animals are inserted. For example, when water quality is compromised, it causes 

damage to fish health, growth and reproduction (LEIRA et al., 2017). Considering the 

factors listed above the objective of this review is to describe the aspects related to 

fish farming in Brazil and the importance of adopting good practices in fish production 

for the promotion of well-being and prevention of diseases with impact on public health. 

2. MATERIAL AND METHODS 

This study describes a review of narrative and qualitative literature, whose databases 

used to conduct this research and selection of scientific articles were: Sciencedirect, 
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Electronic Library Online (SciELO), PubMed and academic Google. The manual 

search was conducted between the months of November 2022 and January 2023, 

considering as inclusion criteria: articles in Portuguese, English and Spanish; works 

that fit the theme proposed by this research; articles available in full; articles; and, 

papers with corresponding title and abstract with the objective of this research. For the 

search of the bibliographic material to be consulted, the following keywords were used: 

fish farming; welfare; fish management, aquaculture production; zoonoses; unique 

health. The review was produced from the reading, analysis, interpretation and 

synthesis of information acquired from the selected works that were considered to 

contain relevant information for the topic addressed. 

Among the exclusion criteria for the search of bibliographic material are: works whose 

content was not related to the theme of this study; studies whose results did not apply 

to the objectives of this work; publications that were not in the databases used in this 

work and paid articles. Old works to recent publications were explored. Therefore, the 

dates of publication of the papers were not taken into account, but the most recent 

ones were used as an information base. Regarding ethical aspects, due to the 

availability of data to the public domain, there was no need for submission to the 

Research Ethics Committee.  

3. LITERATURE REVIEW  

3.1 GENERAL ASPECTS OF AQUACULTURE IN BRAZIL 

According De Jesus (2020) aquaculture can be defined as any animal cultivation where 

water is mandatory habitat in parts or in all its life and is present in all regions of Brazil 

due to the progress made in fish cultivation techniques and the increase in the market 

demand for its meat and environmental sustainability related to fish farming. Therefore 

fish farming is considered in Brazil an activity of great agricultural importance, 

generating income support for fishermen, indigenous communities and small 

landowners, in the same way that it is the economic basis of many low-income Brazilian 

families (TORRES et al., 2017). In addition, fish farming generates protein foods of 
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high biological value, contributing to the nutrition of the local population (CAMPECHE 

e GUILHERME, 2019). 

Aquaculture has been globally recognized as a high growth rate food production 

technology for several decades (GARLOCK et al., 2020). In the coming decades, the 

demand for products that are based on fish production tends to experience expansion 

as a result of socioeconomic changes and changes in dietary patterns. Allied to this 

factor, the production of aquatic organisms through aquaculture also has its socials 

importance in rural development, since it is responsible for the generation of 

employment and income (IGARASHI, 2021). 

The strengthening of aquaculture is due to the advancement of public policies and 

implementation of new technologies in the agricultural industry (CARNEIRO et al., 

2022). However, the habits of fish consumption were modified over the decades due 

to socioeconomic and cultural changes such as increased income, female 

emancipation and especially urbanization (PEDROZA FILHO et al., 2020). According 

to FAO, the Food and Agriculture Organization of the United Nations (2018), 

aquaculture production should reach 109.4 million tons by 2030, 37% more than in 

2016, however, by 2020, total fishery and aquaculture production reached a historic 

record 214 million tonnes, with 178 million tonnes of aquatic fish and 36 million tonnes 

of algae (FAO, 2022). 

Brazil is one of the countries with the most potential for aquaculture due to its natural 

climate conditions and its energy matrix, in addition to being a country that has a 

coastal extension of more than eight thousand kilometers and its territorial dimension, 

which has approximately 13% of the planet’s renewable fresh water (ROCHA et al., 

2013). Regarding the production of farmed fish in Brazil, between 2014 and 2018 it 

increased by 143,760 tons, reaching 722,560 tons in 2018. In the same year, tilapia 

was the most cultivated species, participating in 6.67% of the global total (PEIXE BR, 

2019). In addition, the extent of the country and its socioeconomic diversity justifies the 

diversity of its market, having more than 25 cultivated species (PEDROZA FILHO et 

al., 2020). 
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3.2 PRODUCTIVE ASPECTS OF AQUACULTURE IN BRAZIL 

Although aquaculture is strongly present in the Asian continent, representing 89% of 

world production, production in South America has been increasing steadily (FAO, 

2020). Brazil has favorable conditions for aquaculture production: ten million hectares 

of water depth in reservoirs of hydroelectric plants, dams and private properties, 

favorable climate for the growth of cultivated organisms, production of grains for the 

manufacture of rations, besides the diversity of species (RODRIGUES et al., 2012; 

OLIVEIRA et al., 2022). However, the country does not appear in a prominent position 

with regard to the world fish market, being in 13th place with 630 thousand tons in 

2020, while China, India and Indonesia appear as a highlight, with 50, 9 and 5 million 

tons, respectively (FAO, 2020). 

As for the most cultivated species, the outstanding productions were tilapia (323.51 

thousand tons), tambaqui (101.08 thousand tons) and shrimp (54.33 thousand tons) 

(IBGE, 2019). Of these species, the participation in the total production value of 

Brazilian aquaculture in 2018 for tilapia was equivalent to 36%, followed by shrimp 

(22%) and tambaqui (15%) (IBGE, 2019). 

According to the Municipal Livestock Survey (PPM) in 2019, the South region was 

highlighted in aquaculture production with a production of 180.2 thousand tons, which 

represented 31.1% of national production, followed by the Northeast regions (144.2 

thousand tons; 24.9%), North (98.9 thousand tons; 17.1%) Southeast (92.4 thousand 

tons; 15.9%) and Midwest (63.8 thousand tons; 11%) (IBGE, 2019). 

The Southeast region showed a strong growth in production between 2014 and 2018 

(11.06%), this growth was the result of investments in fish farming, especially tilapia in 

the states of São Paulo and Minas Gerais, where an increase of 86 was registered, 

86,4% and 104.6%, respectively, of the species cultivation (VIDAL e XIMENES, 2019). 

Despite the growing production in Brazil, imports surpass exports in different segments 

of fish, resulting in increasing deficits in the Brazilian trade balance of the sector 

(SIQUEIRA, 2018). In 2018, the country imported approximately 358.29 thousand tons 
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of fish, which corresponded to 62% of the national aquaculture production in the same 

year (VIDAL e XIMENES, 2019). Thus, it is possible to observe that the aquaculture 

sector presents itself as a market opportunity for new producers,  in order to meet the 

demands of the domestic market, increase local production in a competitive way, 

replace imports or offset imports through exports (SIQUEIRA, 2018). 

It is important to highlight that the per capita consumption of fish in Brazil is only 9 

kg/year, a figure below that recommended by the World Health Organization (WHO), 

that the population should eat fish at least twice a week, being the ideal per capita 

consumption of 12 kg/year (SIQUEIRA, 2018). Still, the average household per capita 

annual consumption of fish in Brazil was 5.66 kg (IBGE, 2019), with an important 

disparity in average consumption between the regions of the country: North (17.70 kg 

per capita per year), Northeast (8.25 kg), Midwest (3.69 kg), South (3.36 kg) and 

Southeast (2.73 kg), respectively (IBGE, 2019). 

Thus, it is important to evaluate and understand the household consumption of fish by 

the Brazilian population for the creation of strategies by producers and retailers, as for 

the creation of public policies that encourage the distribution of fish where there is little 

supply, and campaigns to encourage consumption and sustainable aquaculture 

production (WAGNER, 2023). 

3.3 WELFARE FOR FISH 

Fish farming is the main activity of thousands of Brazilians and currently goes through 

a phase of expansion and consolidation in the market. Thus, the form of management 

and breeding systems must undergo changes in order to improve fish production and 

health conditions (GOMES et al., 2020). However, with the increase in the production 

of techniques used in Brazil, factors that affect productivity still need to be taken into 

account as the forms of handling of fish, the large amount of animals for storage, the 

water quality and nutritional status of fish that is directly linked to chronic stress of 

animals and the dispersal of pathogens (TAVARES-DIAS e MARIANO, 2015). 
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The fish farming system requires proper conditions and planning. Before establishing 

a cultivation system on a site, the structure of the property and the region, the market 

and legislation should be analyzed (LIMA et al., 2021). Nevertheless, fish farming is 

often guided by the principles of maximizing production and seeking greater profits, 

and in many cases there is no attention to the health and welfare of the animals 

involved in the process (HASTEIN, 2005). Therefore, there is now a growing public 

and scientific awareness about the importance of understanding the stress and health 

of fish and aquatic animals in general, from a physiological and behavioral perspective 

(MARTOS-SITCHA et al., 2020). 

Animal welfare, which by definition guarantees vital needs in the absence of negative 

experiences, is becoming increasingly important not only for terrestrial ecosystems, 

but also for aquatic ecosystems (JEREZ-CEPA e RUIZ-RAJABO, 2021). According to 

the literature, cognitive abilities were revealed in several species of fish, including the 

use of tools, preferences and individual personalities. In addition, many species 

involved in aquaculture, including fish, are now recognized as possessing behavioral 

and emotional capabilities consistent with widely accepted standards of ethical 

consideration and welfare protection (FRANKS et al., 2021). 

The argument against the existence of sentience in relation to pain and suffering in 

aquatic animals is based on knowledge of basic concepts of neurobiology that brought 

the conclusion that its existence in fish and invertebrates is unlikely. Therefore, the 

counter-argument of this thesis comes down to the allusion that some species have 

physiological responses that, through functional equivalence, are similar to sensitivity 

and ability to experience pain and stress (BROWMAN et al., 2019). 

There are several stressful factors that impact the homeostasis of fish such as oxygen 

levels dissolved in water and stocking density, which may be present in an intense 

production and may even coexist (MARTOS-SITCHA et al., 2020). Considering the 

fact that fish have nociception and perceive pain properly, to analyze the quality of fish 

meat in relation to their well-being, it is necessary to evaluate ante mortem procedures, 

methods of stunning and slaughter (DASKALOVA, 2019). 
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Well-being is also important during transportation and harvesting and stressful factors 

can cause impacts on meat quality in its appearance and taste (REY et al., 2019). 

Recent studies explore the possible indicators of well-being that consider both the 

biology of fish and their environmental requirements that is considered by the authors 

as a gap in research in welfare that should thus be built with the union of the scientific 

and industrial aquaculture community from an ethical perspective (RAPOSO DE 

MAGALHÃES et al., 2020) 

3.4 MANAGEMENT CONDITIONS FOR ANIMAL WELFARE 

Fish farming, as well as most zootechnical processes, employs systems that aim to 

produce the maximum at the lowest cost. It is of paramount importance that the 

production is made seeking balance between increased productivity, preservation of 

the aquatic environment and the promotion of the welfare of fish (ROTTA; QUEIROZ, 

2003; ISHIKAWA et al., 2020). The adoption of good management practices for fish 

production not only promotes welfare for these animals, but also provides reduction of 

possible environmental impacts. Practices such as reduced stocking density, use of 

better quality feed (with adequate balancing of essential amino acids and greater 

digestibility, for example) and prevention of soil erosion in areas adjacent to production 

systems, can provide benefits to aquaculture farmers and create awareness of 

environmental self-management, where good practices ensure better environmental 

quality and consequently improve breeding performance, generating more profits 

(ROTTA; QUEIROZ, 2003). 

The well-being of fish can be compromised by several factors, among which are: 

trauma, diseases, inadequate treatment and management. Therefore, for well-being to 

be correctly implemented, it must be in line with other concepts that imply, among other 

factors, the needs, freedoms, adaptation, control, stress, pain and health of fish 

(CAMINHAS, 2015). 

Conte (2004) reports that stress is one of the main factors related to the occurrence of 

diseases and mortality in aquaculture. Stress in fish can be of numerous types, 

including those of a chemical nature, such as contaminants, low pH and oxygen 
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content; and those of a physical nature, such as transport, confinement or 

management (OLIVEIRA; GALHARDO, 2007). As Pedrazanni et al. (2007) cite, the 

main critical points of fish production involve factors that are related to management, 

feeding, water quality, stocking density, slaughter and transport; and that, when 

unbalanced, can interfere with the degree of well-being. 

There are strategies to improve the welfare of farmed fish that are based on 

compliance with recommendations for good farming practice and take into account the 

five freedoms and areas of well-being. Environmental enrichment is an important tool 

that aims to fulfill the needs of fish so that they can express natural behavior and thus 

increase their degree of well-being by improving the quality of life (BARCELLOS, 

2022). There is growing interest in the effects of environmental enrichment on farmed 

fish, especially in structural enrichment. However, there are other strategies that 

deserve attention and that may be of interest to fish farming, such as sensory, 

occupational, social and food enrichment (ARECHAVALA-LOPEZ et al., 2021). 

Structural enrichment consists of adding physical complexity with objects or any 

structural modification to increase the heterogeneity of the breeding environment. 

Nutritional enrichment involves the form and frequency of food supply, depending on 

the species of fish. Sensory enrichment can be visual, auditory and tactile and aims to 

reproduce the characteristics of the natural environment (BARCELLOS, 2022). Brito et 

al. (2015) present some types of physical enrichment application in their study with the 

introduction of different substrates, stones, artificial or natural plants and wood sticks. 

Brown et al. (2003) demonstrate the implementation of social and food enrichment 

through exposure of farmed fish to live prey. 

As Näslund and Johnsson (2016) cite, enrichment can influence many aspects of 

captive fish biology such as energy expenditure, injury occurrence, stress and disease 

susceptibility. The addition of physical enrichment is not a solution to all problems in 

fish farming and the effects usually vary. But, it is used to reduce the expression of 

undesirable characteristics that fish develop in captivity. Furthermore, the 

implementation of enrichment should take into account each species and stage of life, 

with special attention to their natural characteristics and preferences. 
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Some procedures involving the physical manipulation of fish such as capture for 

disease control and harvesting are activities that cause acute physical and 

psychological stress, and are additional to chronic stressors. During the capture is 

common to occur the exercise of escape, in addition to the abrasion of the body of the 

animal against other fish, against the nets/ pukes and exposure to air. This causes the 

production of high concentrations of lactate, H+ ions in the muscle and cortisol, which 

are stress indicators and can generate diseases and cause mortality (BARNETT; 

PANKHURST, 1998; CONTE, 2004). 

These negative effects can be mitigated by associating, for example, food with capture 

and transport (PEDRAZANNI et al. 2007). This procedure is called conditioning, which 

is a learning process and behavior modification through stimulus-response 

mechanisms on the central nervous system of the individual (DANTAS, s.d.). In a 

research conducted by Schrek et al. (1995) it was done the conditioning of juvenile 

salmon (Oncorhynchus tshawytscha) in order to improve the response to stress during 

and after transport. After the association of positive reinforcement (food) to capture 

and transport, it was observed that conditioned fish had a lower level of cortisol, plasma 

glucose and muscle lactate than unconditioned fish. Besides, unlike unconditioned fish 

that had a mortality rate of up to 46%, conditioned fish survived the transport, were not 

affected by other stressors such as low oxygen level and acquired greater resistance 

to infection by Aeromonas salmonicidas. 

Commonly, the most common causes of stress in farmed fish are directly related to 

feed composition and their ability to meet nutritional requirements. For this reason, low-

quality diets, which disregard the nutritional and physiological particularities species-

specific, increase the possibility of occurrence of diseases and mortality in fish farming 

(ROTTA; QUEIROZ, 2003). To evaluate the quality of a feed, its nutritional 

composition, level of digestibility, and physical aspects such as color, odor, hardness, 

grain size, hydro stability and buoyancy should be considered (RODRIGUES et al., 

2017). 

Prolonged food deprivation does not have much impact on the balance of fish, but it is 

a determining factor for the preservation of well-being since it is important to consider 
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the own and voluntary motivation of these animals in feeding (OLIVEIRA; GALHARDO, 

2007). When there is prolonged food deprivation, the consequences generated 

include, for example, a decline in nutritional status from loss of macronutrients to 

vitamins and minerals, generate oxidative stress, cause damage to immunological 

function and, in extreme cases, can lead to mortality (WANG et al., 2006; CARUSO et 

al., 2011; NAMRATA et al., 2011; MIDWOOD et al., 2016). 

Due to the intimate contact between the fish and the water in which they live, it is of 

paramount importance to know about the physical, chemical, and biological 

parameters of the water, so that the appropriate quality control is guaranteed better 

quality of life within the fish farming (BARCELLOS, 2022). The degree of salinity, pH, 

concentrations of oxygen, carbon dioxide, and nitrogen dissolved in water, luminosity, 

and temperature regimes are the most critical factors to the maintenance of fish 

homeostasis in water (OLIVEIRA; GALHARDO, 2006). To obtain good results, it is 

necessary to evaluate the natural characteristics of fish and consider the interaction of 

these factors with the available space and the social environment in which they are 

inserted (CONTE, 2004; PEDRAZANNI et al., 2007). 

The increase in stocking density and the consequent decrease in water quality are 

factors that increase the risk of impaired adaptation of fish and reduction in the degree 

of well-being (PEDRAZANNI et al. 2007). In these conditions, social interaction is 

another precursor of stress, since some species have specific dominant behaviors (by 

food, territory, or female) creating hierarchies and assuming aggressive behavior 

(BARRETO, 2011). 

Moreover, the lack of space for swimming is also harmful to many species. Hence, 

aggressive behavior can be modified by adjusting the stocking density, and the ideal 

amount of groups depends on the behavioral characteristics of each species, such as 

if they are shoaling animals or if they are territorialists. In general, too high densities 

cause a harmful effect (OLIVEIRA; GALHARDO, 2007). 

Transportation is an important stage in fish farming that can have acute consequences 

and develop secondary responses to stress since there are a number of adverse 
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stimuli ranging from capture to transport itself, the unloading and storage of fish at the 

destination. So the tolerance of these animals is related to their ability to resist or adapt 

to adverse situations (ROBERTSON et al., 1988). The physiological stress caused by 

factors such as handling, accumulation of carbon dioxide and ammonia in the water 

remains for six hours to a day and can persist up to two weeks if exposure to stressors 

persists or if the fish is weakened even before transport (ALVES et al., 2016). 

Some methods can be used to reduce the adverse effects caused by transport. 

According to Grottum et al. (1997), fasting and food restriction can be adopted before 

transport, as they reduce oxygen consumption, ammonia excretion, and carbon 

dioxide by fish. This procedure improves water quality by allowing increased stocking 

density and transport for a longer period. Ross and Ross (1999) cite that the use of 

anesthetics can reduce the excitation of fish avoiding physical injury during transport, 

in addition to reducing oxygen consumption and excretion of ammonia and carbon 

dioxide. However, other authors report contradictory results for different fish species 

that were submitted to anesthetics diluted in transport water (CARNEIRO; URBINATI, 

2001; WURTS, 1995; INOUE et al., 2010). 

Benzocaine is one of the most used anesthetics in Brazilian fish farming, because it is 

a low-cost product and available on the market, with the characteristic of being 

eliminated from the muscle tissue of the fish around 24 hours after exposure (INOUE 

et al., 2010). 

Most anesthetics used in fish are absorbed into tissues via gills. With this, any factor 

that affects this route, such as temperature for example, can compromise the 

effectiveness of the anesthetic and also the elimination of its residues. To eliminate 

these residues it is necessary that there is depuration (DELBON, 2006). 

Vidal et al. (2008) report that there is no legislation in Brazil regulating the use of 

anesthetics in fish for human consumption. However, countries such as the United 

States of America (USA) and New Zealand have regulations regarding the use of 

eugenol, which indicates that there is no need for the depuration of fish after 

anesthesia. However, in the USA, animals anesthetized with MS-222 (tricaine methane 
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sulfonate) and benzocaine should be cleared for 21 days; in New Zealand, MS-222 

requires ten days of clearance and there is no specific period for benzocaine. 

Another alternative is the addition of sodium chloride in the transport water to minimize 

blood ion losses by decreasing the osmotic gradient between plasma and the 

environment (DA SILVEIRA et al., 2009). This is what Gomes et al. (2003) performed 

in their research, in which for the transport of juvenile tambaqui (Colossoma 

macropomun) used NaCl (8g /L), at a maximum density of 150 kg/m3. The results 

demonstrate that the physical-chemical parameters of water quality remain with the 

appropriate characteristics, the response to stress is minimal and there is no mortality. 

Many methods of killing fish cause severe prolonged suffering. However, from the point 

of view of animal welfare, any method of slaughter must adopt a procedure of 

insensibilization and unconsciousness before death and must last as short as possible, 

with the insensibilization persisting until the death of the animal (PEDRAZZANI et al., 

2008). It is considered humanitarian slaughter when the insensibilization is carried out 

immediately, avoiding unnecessary suffering in fish, thus reducing fear and pain, which 

are stressors (FERREIRA et al., 2018). 

Some methods of slaughter used for fish are lethal blow to the head, electric stun 

(shock), the section of the marrow followed by bleeding of the gills, thermal shock with 

the use of ice for pre-slaughter stunning, and death by asphyxiation. In general, the 

electric shock, the lethal blow applied to the head and the section of the bone marrow 

are the methods that cause less suffering, because they promote faster stunning in 

fish (PEDRAZZANI et al., 2008). Though, further studies related to slaughter methods 

are necessary, since the same method cannot be recommended for all species 

(FERREIRA et al., 2018). 

To date, there is no Brazilian legislation related to the slaughter of fish, and the 

methods commonly used are considered unacceptable from the perspective of 

humanitarian slaughter. Like asphyxiation by exposure to air, which causes loss of 

consciousness in about five minutes, a time similar to bleeding. Immersion in ice, the 

most used method in Brazil, can take up to 20 minutes for the loss of consciousness. 
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Thus, in terms of industry, the only methods of insensibilization with low negative 

impact on the well-being of fish that meet the requirement of immediate insensitivity 

when used properly are percussion insensibilization (not perforating or perforating) and 

by electric discharge (electronarcosis) (MAPA, 2022). 

3.5 ROLE IN PUBLIC HEALTH 

The quality and safety of food represent an increasing concern nowadays because 

they are directly linked to their role in public health, due to foodborne diseases. The 

progressive increase of legislation and regulations related to this topic demonstrates 

the concern related to the subject of public health (SOARES e GONÇALVES, 2012). 

Fish is one of the main sources of protein for human food, and with increasing 

consumption, is increasingly concerned about its role in public health. Because it is a 

type of meat that has unique intrinsic characteristics, such as pH close to neutrality, 

thus favoring the proliferation of microorganisms, such as Listeria monocytogenes, 

Salmonella spp. , Campylobacter jejuni, Yersinia enterocolitica, Escherichia coli 

O157:H7, Vibrio spp. , Giardia lamblia etc. (ORDÓÑEZ, 2005). 

In addition to the pathogenic microorganisms that may be present in this meat, the 

presence of endoparasites and toxins also represents a risk to public health 

(GERMANO, 2008). Fish can be affected by numerous species of protozoa and 

parasites, either on the surface of the skin or in its internal organs (FONSECA, 2004). 

The main group of fish endoparasites that concern public health are the species 

Anisakidae (GERMANO, 2008). Nematodes of this species parasitize the gastric 

system of marine mammals and larvae are observed in intermediate hosts such as 

salmon, herring, tuna, cod, and others (SOARES e GONÇALVES, 2012). Another 

limiting factor of fish quality is associated with contamination by histamine, which is 

produced in certain species of fish, such as tuna, horsetail, and bonito. (SOARES e 

GONÇALVES, 2012). Fish accumulate free histidine in their muscle fluids, which is 

decarboxylated by bacterial enzymes converting to histamine (GONÇALVES, 2009). 
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4. CONCLUSION 

The growing demand for fish consumption on the world stage is undeniable. This 

implies greater demand for the availability of products from aquaculture. 

Brazil is a country with great potential for fish production in the world, in addition to 

having a large maritime territory, still has a large river basin, which favors the 

production of freshwater and salt water fish. 

Fish farming systems require planning and management conditions and adequate 

treatment, so that there is the maintenance of the well-being of the fish, in addition to 

minimizing the presence of parasites and ensuring the quality and food safety of the 

product. 

After analyzing the contents of the reference works, it was evidenced that although 

there is a growth in the number of publications in the area, there is still a vast field of 

research that needs to be deepened. 

Greater technological research is needed to analyze and minimize the impacts of 

Brazilian pisciculture on the environment, animal welfare, and public health. 
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