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Abstract. Fish is one of the most valuable food products due to its unique combination of
macro- and micronutrients that contribute to the maintenance of vital physiological functions in
humans and animals. Proteins constitute the major component of fish muscle tissue, providing
essential support for tissue growth and repair, maintenance of muscle mass, and proper immune
system function. Fish lipids, particularly long-chain omega-3 polyunsaturated fatty acids, perform
energy, structural, and regulatory functions by participating in the synthesis of bioactive
compounds, regulation of lipid metabolism, and maintenance of cardiovascular health. A
substantial proportion of these fatty acids, including eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), are biologically active components that promote nervous system
development, support normal cardiac function, and contribute to the prevention of inflammatory
processes. Particular attention is given to the mineral and vitamin content of fish, which is
characterized by high bioavailability. Calcium, phosphorus, iron, zinc, selenium, and iodine play
crucial roles in bone tissue formation, nervous system function, and metabolic processes. Fat-
soluble vitamins A, D3, and E contribute to growth, antioxidant protection, and regulation of
mineral metabolism, whereas water-soluble B-group vitamins support energy metabolism,
neurotransmitter synthesis, and hematopoiesis. The combined effects of these nutrients make
fish an effective dietary component in the prevention of chronic diseases, including cardiovascular
disorders, osteoporosis, anemia, and neurodegenerative conditions. Research indicates that the
nutritional value of fish largely depends on species, rearing conditions, age, and feeding regime.
Fatty marine fish species contain higher concentrations of omega-3 fatty acids, whereas small
fish consumed whole provide an optimal source of calcium and other essential minerals. Lean
fish species are characterized by a high protein and mineral content, making them important
components of a balanced diet. The role of fish during pregnancy and lactation is also
emphasized, as the intake of long-chain omega-3 fatty acids and vitamins during these periods is
critical for the development of the fetal and neonatal nervous system. The findings of this study
highlight the need for systematic evaluation of the nutritional value of various fish species,
particularly local and commercially important resources, as well as the integration of fish into
national healthy nutrition programs. Future research directions include assessing the impact of
processing technologies on nutrient retention, determining the optimal frequency of fish
consumption for different population groups, investigating the potential of aquaculture as a source
of high-quality protein and micronutrients, and conducting interdisciplinary studies on the effects
of fish consumption on physiological, metabolic, and cognitive health outcomes in humans.
Therefore, fish should be regarded not only as a food product but also as a functional food capable
of positively influencing public health by supporting the normal development and functioning of
the cardiovascular, nervous, hematopoietic, immune, and endocrine systems. Regular inclusion
of fish in the diet represents an important strategy for achieving balanced nutrition and preventing
a wide range of chronic and metabolic diseases.

Keywords: aquaculture, biochemical composition, fish meat, high-quality proteins, omega-
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Ensuring food security is one of the key priorities of a modern state, as it directly affects
public health, the physical and social development of society, and economic stability (Arakelova,
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2022; Dunaievska, 2022). Food security implies guaranteed access to nutritionally adequate,
high-quality, and safe food products in sufficient quantities and with appropriate diversity (Bogard,
2017; Franchuk, 2022). An important component of this process is not only the availability of food
products but also their biological value and safety, as the quality of food ultimately determines its
impact on human and animal health (Jiang, 2024; Furman, 2024).

The development of national food production has become particularly important. Reducing
dependence on imports is a key prerequisite for strengthening food security (Dunaievska, 2025).
A substantial share of imported food products on the domestic market, particularly fish and fish
products, highlights the need to expand domestic production as an important means of enhancing
the country's food independence and improving public health (Andrushchenko, 2025). In this
context, aquaculture occupies a significant position within the food supply system due to its
considerable resource potential in Ukraine (Shepelev, 2016). The total area of water bodies
suitable for fish farming is approximately 1.3 million hectares; however, only a portion of these
resources is currently utilized. Fish production volumes demonstrate a positive trend but remain
below their potential capacity. At the same time, fish consumption among the Ukrainian population
remains insufficient and does not meet recommended dietary standards, underscoring the need
for further development of the aquaculture sector (Myskovets, 2020; Trofymchuk, 2021).

In this regard, global data on fish consumption and nutritional value demonstrate its
important role in ensuring food security. Fish provides approximately 17% of animal protein and
7% of the total protein consumed worldwide, while about 3.3 billion people rely on it as a primary
source of protein and essential micronutrients (FAO, 2018). According to the Food and Agriculture
Organization (FAO), the average per capita fish consumption reached approximately 20.5 kg per
year in 2018, highlighting its significant contribution to the development of a balanced and
nutritious diet (FAO, 2020).

Aquaculture in Ukraine is represented by various forms of production, including pond-
based, cage-based, and industrial fish farming, as well as mariculture. The main cultivated
species include traditional freshwater fish such as common carp (mirror carp included), silver carp
(both white and variegated), grass carp, and pike-perch. At the same time, recent years have
shown growing interest in more valuable and high-yield fish species with increased biological and
market value, particularly trout (especially rainbow trout) and salmon (Mykhalchyshyna, 2020;
Prysiazhniuk, 2025). The development of modern fish farming technologies contributes to
improving production efficiency and the quality of fish products (FAO, 2018; Borshchenko, 2026).

Among animal-derived food products, fish holds a special place due to its high nutritional
and biological value (Noreen, 2025). It is a source of high-quality protein, lipids, vitamins, and
minerals, and is characterized by high digestibility and a well-balanced amino acid profile (Ali et
al., 2022; Manz, 2023). On average, 100 g of fish meat contains 11.9-20.6 g of protein and 0.3—
18.3 g of fat, indicating the high nutritional value of this product (FAO, 2020).

Long-chain omega-3 fatty acids (EPA and DHA) possess particular physiological
significance, as they are actively involved in the regulation of lipid metabolism, attenuation of
inflammatory processes, and maintenance of cardiovascular and nervous system functions
(Harris, 2008; Calder, 2010). Regular consumption of fish has been associated with a reduced
risk of cardiovascular diseases, improvement of blood lipid profiles, and prevention of metabolic
disorders such as dyslipidemia, obesity, and type 2 diabetes mellitus (Simopoulos, 1991; Innis,
2008; Calder, 2022). These effects are largely attributed to the synergistic action of omega-3 fatty
acids and other bioactive nutrients present in fish.

In addition, fish represents an important dietary source of vitamins, including A, D, and B-
group vitamins, as well as essential mineral elements such as calcium, phosphorus, magnesium,
iodine, selenium, and iron. These micronutrients play a crucial role in bone tissue formation,
metabolic regulation, and the proper functioning of the endocrine system (Holick, 2007;
Zimmermann, 2009). Adequate intake of these components is essential for maintaining
physiological homeostasis and supporting normal growth and development. Biologically active
compounds derived from fish also contribute to the optimal functioning of enzymatic systems and
are involved in maintaining cellular and systemic homeostasis in the organism (Rayman, 2012).
Furthermore, the combined action of these nutrients enhances antioxidant defense mechanisms,
supports immune responses, and contributes to the overall resilience of the human body against
chronic diseases.
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International and national health organizations (including FAO and WHO) recommend the
regular inclusion of fish in the diet across all age groups. The required level of fish consumption
varies depending on age and physiological status. In childhood and adolescence, fish serves as
an important source of protein, calcium, and B-group vitamins, which are essential for growth and
proper development of the organism. For the adult population, it contributes to the maintenance
of metabolic balance and normal cardiovascular function, whereas in pregnant and lactating
women, the demand for omega-3 fatty acids and vitamin D increases significantly, highlighting its
crucial role in supporting the normal development of the fetal and neonatal nervous systems
(Stabler, 2024). In athletes, fish is considered an essential component of the diet, as high-quality
proteins promote muscle repair and growth, while omega-3 fatty acids help reduce post-exercise
inflammatory responses and support both cardiovascular and nervous system function during
periods of intensive physical activity (Senphan, 2025).

In older adults, the rational consumption of fish helps maintain cognitive functions, reduces
the risk of cardiovascular diseases, facilitates the control of blood lipid profiles, and supports the
prevention of osteoporosis due to its content of calcium, phosphorus, and vitamin D (Simopoulos,
1991; Harris, 2008).

Therefore, in this context, the regular inclusion of fish in the diet acquires particular
importance as an effective tool of nutritional prevention and the maintenance of physiological
functions of the organism. Its systematic consumption represents a scientifically substantiated
approach to the prevention of cardiovascular diseases and metabolic disorders. According to
research data (Harris, 2008), the intake of 2—-3 servings of fish per week reduces the risk of
developing ischemic heart disease, normalizes blood cholesterol and triglyceride levels, improves
cognitive functions, and contributes to the strengthening of bone tissue (Innis, 2008).

Thus, fish is a valuable component of a healthy diet due to its high content of high-quality
proteins, omega-3 fatty acids, vitamins, and minerals. Regular consumption of fish supports
metabolic homeostasis and contributes to the prevention of cardiovascular and metabolic
diseases. The obtained data confirm the feasibility of including fish products in strategies for
healthy nutrition and the promotion of public health.

The aim of this article is to summarize current scientific data on the biochemical composition
of fish, to analyze its main nutrients, and to determine their role in maintaining human health,
particularly in the prevention of cardiovascular diseases and metabolic disorders.

Materials and methods. To prepare this article, a systematic analysis of the scientific
literature on the biochemical composition of fish, its nutritional value, and its role in the prevention
of cardiometabolic disorders was conducted. Information was retrieved from international
scientometric databases, including PubMed, Scopus, Web of Science, and Google Scholar, as
well as from official reports and analytical materials published by the Food and Agriculture
Organization (FAO) and the World Health Organization (WHO).

The analysis included scientific studies focusing on the protein, lipid, vitamin, and mineral
composition of fish, the biological role of omega-3 polyunsaturated fatty acids, as well as the
effects of regular consumption of fish products on human health. The interpretation and synthesis
of the obtained data were carried out using methods of analysis, synthesis, comparison,
systematization, and generalization of scientific information. This methodological approach made
it possible to summarize current evidence on the nutritional and biological value of fish and to
substantiate its significance in the prevention of cardiovascular and metabolic disorders.

Results and Discussion. Comparative biochemical composition of freshwater and marine
fish species. Nutrients are biologically active compounds that provide energy to the organism,
support growth, maintain the structural integrity of tissues, and participate in their repair. They are
classified into macronutrients and micronutrients, both of which are essential for maintaining
optimal health. Fish and fish products occupy a special place as food sources in providing humans
and animals with essential nutrients and biologically active compounds (Tufail, 2025).

The biochemical composition of fish meat is characterized by a high-water content, ranging
from 65-80% of the product mass, which contributes to its good digestibility and relatively low
energy value. Protein content varies between 15-20%, and these proteins are of high biological
value, containing all essential amino acids. The lipid fraction depends on the fish species and
may range from 5 to 20%, determining both its caloric value and the content of biologically active
fatty acids. Mineral substances account for 0.5-2% and are represented primarily by calcium,
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phosphorus, potassium, magnesium, and a range of essential trace elements. This composition
of major nutrients ensures the high nutritional and biological value of fish, making it an important
source of macro- and micronutrients in the human diet (Ghaly, 2013).

In addition, an important feature of fish is the high bioavailability of its nutrients, which is
largely due to the structure of muscle tissue and the low content of connective tissue compared
to terrestrial animal meat (Mohanty, 2019). These differences become more evident when
analyzing individual fish species. The average content of major nutritional components in 100 g
of meat from different fish species is presented in Table 1 (Partanen, 2023).

Table 1
Average content of main nutrients in 100 g of different fish species
Fish species Protein (g) | Fat (g) Omega-3 (g) | Vitamin D | Calcium
(M9) (mg)
Carp 17.0 4.0 0.3 1.2 30
Silver carp 16.5 3.5 0.2 1.1 25
Trout 19.0 6.0 1.0 11.0 40
Pike-perch 18.5 1.5 0.4 2.0 20
Herring 18.0 12.0 2.0 16.0 35

The analysis of the data presented in Table 1 indicates pronounced differences in the
biochemical composition of various fish species, which determine their distinct nutritional and
functional value. In particular, freshwater species (carp, silver carp, and pike-perch) are
characterized by a relatively stable protein content (16.5-18.5 g/100 g), but differ in their low
levels of lipids and, consequently, omega-3 fatty acids (0.2-0.4 g/100 g). The lowest fat content
is observed in pike-perch (1.5 g/100 g), which allows it to be classified as a dietary product.

In contrast, marine and semi-anadromous species such as herring are characterized by a
significantly higher lipid content (up to 12 g/100 g) and omega-3 fatty acids (up to 2.0 g/100 g),
which underlies their pronounced cardioprotective effects. The higher lipid content in marine and
fatty fish species directly correlates with increased levels of omega-3 fatty acids and fat-soluble
vitamins, providing a metabolically regulatory effect, particularly on lipid profiles, blood pressure,
and inflammatory markers. Trout, which is mainly farmed in aquaculture systems, occupies an
intermediate position: it combines a high protein content (19 g/100 g) with a moderate fat level (6
g/100 g) and a substantial amount of omega-3 fatty acids (1.0 g/100 g), making it a versatile
product in terms of nutritional value. Comparative analysis also shows that fatty fish species
(herring, trout) contain significantly higher levels of vitamin D (11-16 ug/100 g) compared to lean
freshwater species (1.1-2.0 pg/100 g). This is associated with the accumulation of this vitamin in
the lipid fraction. Calcium content varies less markedly (20-40 mg/100 g), but tends to be higher
in species with greater fat content and more intensive metabolic activity.

Thus, freshwater and marine fish species differ significantly in their biochemical composition
and nutritional value. Freshwater fish are generally characterized by a lower lipid content and
reduced levels of omega-3 fatty acids, whereas marine species represent an important dietary
source of polyunsaturated fatty acids and fat-soluble vitamins essential for human health. These
differences determine their distinct physiological and functional roles in human nutrition.
Incorporating a variety of fish species into the diet ensures a more balanced intake of essential
nutrients, including high-quality proteins, essential fatty acids, vitamins, and minerals. Such
dietary diversity contributes to the optimization of metabolic processes, supports cardiovascular
and nervous system function, and plays a preventive role in reducing the risk of cardiometabolic
disorders. Consequently, regular consumption of both freshwater and marine fish can be
considered a scientifically grounded component of strategies aimed at improving public health
and promoting long-term nutritional well-being.

Proteins of fish meat and their biological significance. Fish is one of the most important
sources of animal protein in human nutrition (Mendivil, 2021). According to estimates by
international organizations, for more than 3 billion people it represents the primary source of
animal protein, and in some regions, it accounts for over 30% of total dietary protein intake (Béné,
2015; FAO, 2020). The high nutritional value of fish is determined by its significant content of
high-quality proteins characterized by good digestibility and a well-balanced amino acid
composition (Dale, 2019). Fish proteins contain all essential amino acids, including lysine,
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methionine, threonine, tryptophan, and isoleucine, which are required for protein synthesis,
regulation of metabolic processes, and maintenance of immune function in the organism. Sulfur-
containing amino acids are also of particular importance, as they participate in detoxification
processes and antioxidant defense mechanisms (Mohanty, 2019; Partanen, 2023).

Fish protein plays an important role in tissue construction and repair, as well as in the
synthesis of enzymes, hormones, and other biologically active compounds. During protein
hydrolysis, bioactive peptides are formed that may exhibit antioxidant, antihypertensive, and
immunomodulatory properties (Shahidi, 2025). Due to the low content of connective tissue and
collagen, fish proteins are more easily subjected to enzymatic digestion, and their digestibility
coefficient reaches 90-95% (Mohanty, 2019; Partanen, 2023).

From a biochemical perspective, fish proteins are represented by myofibrillar, sarcoplasmic,
and stromal fractions, which support structural, metabolic, and functional processes in the
organism. The protein content in the edible portion of fish typically ranges from 15-20%, although
it may vary depending on species and environmental conditions (Mohanty, 2019; Partanen, 2023).
These differences are particularly evident when comparing freshwater species (e.g., carp) and
marine species (e.g., tuna) (Table 2).

Table 2
Protein content in the meat of different fish species (per 100 g of edible portion)
Fish species Protein Biological characteristics
content,
g/100 g
Atlantic cod (Gadus morhua) 17—18 | Lean fish with high protein digestibility
European hake (Merluccius 16—18 | Source of high-quality protein and essential
merluccius) amino acids
Alaska pollock (Gadus 17-19 | Low fat content, high nutritional value
chalcogrammus)
Atlantic herring (Clupea harengus) 17-19 | Rich in protein and omega-3 fatty acids
Atlantic salmon (Salmo salar) 19-21 | High content of protein and
polyunsaturated fatty acids

Rainbow trout (Oncorhynchus 19-20 | Source of easily digestible protein and
mykiss) trace elements
Atlantic bluefin tuna (Thunnus 22-24 | One of the highest protein contents among
thynnus) fish species
Atlantic mackerel (Scomber 18-20 | Protein of high biological value
scombrus)
Common carp (Cyprinus carpio) 16-18 | Well-balanced amino acid composition

Table 2 presents the protein content in the meat of different fish species, ranging from 16
g/100 g in crucian carp to 24 g/100 g in tuna (Mohanty, 2019; Partanen, 2023). Lean fish species
(such as cod, hake, and pollock) are characterized by high protein digestibility and a favorable
amino acid profile. Herring, salmon, trout, and mackerel combine a considerable protein content
with a high concentration of omega-3 polyunsaturated fatty acids, whereas tuna is among the
leading species in terms of protein content among commercially important fish. Carp and crucian
carp are also valuable sources of easily digestible protein.

Thus, different fish species provide the organism with high-quality protein, while fatty marine
species additionally serve as a source of biologically active omega-3 fatty acids, enhancing their
importance in the prevention of cardiometabolic disorders.

Lipid composition of fish and functional properties of lipids. Fish lipids perform energy,
structural, and regulatory functions by participating in the synthesis of biologically active
compounds and in key metabolic processes (Brockerhoff, 1963; Harris, 2008; Calder, 2010). The
fat content in the edible portion of fish varies from 0.5 to 20%, which forms the basis for classifying
fish into lean, medium-fat, and fatty categories (Simopoulos, 1991; Méndez, 2017).

Of particular value among fish lipids are long-chain omega-3 polyunsaturated fatty acids—
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)—which are involved in the
regulation of numerous physiological processes in the human body (Lauritzen et al., 2001; Innis,
2008; Calder, 2010). In addition, the lipid fraction of fish contains phospholipids, triglycerides, and
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cholesterol, which ensure the structural integrity of cell membranes, facilitate the transport of fat-
soluble vitamins, support energy metabolism, and contribute to the synthesis of biologically active
compounds (Calder, 2010). The main omega-3 fatty acids in fish and their biological significance
are presented in Table 3.

Table 3 presents the main omega-3 fatty acids in fish and their biological significance. The
most important among them are eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA),
which contribute to the maintenance of the cardiovascular, nervous, and immune systems. Alpha-
linolenic acid (ALA) serves as a precursor of EPA and DHA and is involved in the regulation of
lipid metabolism (Harris, 2001; Innis, 2008; Calder, 2010).

Omega-3 fatty acids in fish, primarily EPA and DHA, contribute to the regulation of lipid
metabolism, reduction of inflammatory processes, and support of cardiovascular and nervous
system functions (Galli, 2009; Turunen, 2013; Tatoli, 2025). In combination with antioxidants such
as vitamin E and selenium, they provide cellular protection against oxidative stress and may
reduce the risk of cardiometabolic disorders (Lauritzen, 2001).

Table 3
Main omega-3 fatty acids in fish and their biological significance
Fatty acid %2?2&?:' Main functions in the organism

Reduction of blood triglyceride levels, anti-
Eicosapentaenoic acid (EPA) | C20:5 n-3 | inflammatory effects, decreased risk of
cardiovascular diseases

Brain development, nervous system function,
visual system formation

Precursor of EPA and DHA, regulation of lipid
metabolism

Docosahexaenoic acid (DHA) | C22:6 n-3

Alpha-linolenic acid (ALA) C18:3n-3

The biological value of fish lipids largely depends on processing and cooking methods, as
high temperatures may reduce the content of polyunsaturated fatty acids (Lauritze, 2001). In
addition, fish is an important source of vitamin D, calcium, and other essential nutrients (Lu, 2007;
Noreen, 2025). Considering its high nutritional value, international and national health
organizations recommend the regular inclusion of fish products in the diet. Recommended fish
consumption levels are presented in Table 4 (Harris, 2008; Calder, 2010).

The data presented in Table 4 indicate that the recommended levels of fish consumption
depend on age and physiological status, with the highest requirements observed in pregnant and
lactating women. Regular fish consumption ensures an adequate intake of omega-3 fatty acids,
fat-soluble vitamins, and other biologically active compounds that support the cardiovascular,
nervous, and immune systems and contribute to the prevention of chronic diseases.

Table 4
Recommended daily fish intake for different population groups
Population group Recommendations (g/day)
Children 1-3 years 30-50
Children 4-12 years 50-70
Adults 100-150
Pregnant and lactating women 150-200

Carbohydrates in fish. Carbohydrates in fish are mainly represented by glycogen, which
accumulates in muscle tissue and internal organs. Their content in most fish species is low and
ranges from 0.1 to 1.5% of the edible portion mass (Mohanty, 2019). The primary function of
glycogen is to provide energy requirements and support metabolic processes (Lauritzen, 2001).
Glycogen content may vary depending on fish species and metabolic characteristics (Zou, 2025).

Despite its relatively low concentration, fish carbohydrates serve as an easily digestible
source of energy and contribute to the overall nutritional value of fish products (Polakof, 2012).

Mineral and vitamin composition of fish. Fish is an important source of minerals and vitamins
involved in the regulation of metabolic processes and the maintenance of physiological functions
of the organism (Bermejo, 2025). The mineral elements in fish are characterized by high
bioavailability and play a significant role in bone tissue formation, maintenance of water-
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electrolyte balance, and proper functioning of the nervous and cardiovascular systems (Rayman,
2012).

Fish provides essential minerals such as calcium, phosphorus, iron, zinc, selenium, and
iodine, which are necessary for the normal functioning of the human body (Table 5) (Rayman,
2012; Lall, 2021).

As shown by the data in Table 5, fish is an important source of bioavailable mineral
substances that are involved in the regulation of key physiological processes. Calcium and
phosphorus contribute to bone tissue formation and energy metabolism, while magnesium
supports the proper functioning of the nervous and cardiovascular systems (Masuyama, 2003;
Gutiérrez, 2020).

In addition to minerals, fish is also an important source of vitamins that perform regulatory
functions (Table 6). The vitamins present in fish include both fat-soluble vitamins (A, D, E) and
water-soluble vitamins (B group), making this food product a versatile source for meeting the
body’s requirements for these essential compounds (Holick, 2007; Stabler, 2013).

The analysis of the data presented in Table 6 indicates that fish is an important source of
fat-soluble vitamins A, D, and E, as well as B-group vitamins. Vitamins A and D are predominantly
concentrated in fatty fish species and fish oil; vitamin A supports visual function, growth, and
immune system activity, whereas vitamin D regulates calcium and phosphorus metabolism and
contributes to the maintenance of bone tissue (Underwood, 1996; Holick, 2022). Vitamin E
performs an antioxidant function, protecting cells from oxidative stress (Calder, 2017).

Table 5
Main minerals in fish and their functions
Mineral Average content Main functions in the organism
(mg/100 g)
Calcium (Ca) 50-150 Bone and teeth formation, muscle contraction,
cardiac activity
Phosphorus (P) 200-300 Energy metabolism (ATP), bone and teeth
formation
Iron (Fe) 1,0-2,5 Oxygen transport, hemoglobin synthesis, immune
system function
Zinc (Zn) 0,5-1,2 Enzymatic activity, immune function, tissue
growth
Selenium (Se) 15-35 ug Antioxidant protection, thyroid gland function
lodine (I) 15-50 ug Synthesis of thyroid hormones, brain development
Table 6
Main vitamins in fish and their biological role
Vitamin Content (per 100 g) Main functions
A (retinol) 100-500 pug Vision, growth and development,
immune function
D3 (cholecalciferol) 5-20 ug Regulation of calcium and
phosphorus, bone health
E (tocopherol) 1-3 mg Antioxidant protection, immunity
B4 (thiamine) 0,1-0,3 mg Energy metabolism, nervous system
B> (riboflavin) 0,1-0,2 mg Enzyme synthesis, energy
metabolism
B3 (niacin)Bs 2-5mg Metabolism, cholesterol regulation
B6 (pyridoxine) 0,1-0,5 mg Amino acid metabolism,
neurotransmitter synthesis
B+2 (cobalamin) 2-7 ug Hematopoiesis, nervous system, DNA
synthesis
Folic acid 10-50 ng Nucleic acid synthesis, fetal
development
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B-group vitamins are involved in energy metabolism, hematopoiesis, and nervous system
function; in particular, vitamin B12 and folic acid are critically important for DNA synthesis and the
prevention of anemia (Stabler, 2013). Overall, fish provides the organism with a complex of
vitamins necessary for maintaining essential physiological functions and preventing deficiency
states.

Thus, fish is a valuable source of vitamins and minerals, which underpins its role in
supporting the function of major body systems and in the prevention of metabolic disorders.

Conclusions. Fish is a valuable food product due to its high content of high-quality protein,
lipids, omega-3 polyunsaturated fatty acids, vitamins, and minerals. It provides a range of
biologically active compounds (EPA, DHA, vitamins A, D, E, B-group vitamins, calcium,
phosphorus, iron, selenium, iodine), which are involved in the regulation of key physiological
processes and the maintenance of cardiovascular, nervous, and immune system functions.

Regular consumption of fish contributes to the prevention of cardiometabolic disorders,
osteoporosis, anemia, and other chronic diseases, while also having a positive effect on
metabolism and overall physiological status. It has been established that different fish species
vary in their nutrient composition, which justifies the inclusion of both marine and freshwater fish
in the human diet. Small fish species consumed whole are of particular value, as they provide an
additional source of highly bioavailable minerals.

Thus, fish should be regarded not only as a food product but also as a functional food with
preventive potential against chronic diseases.

The prospect of further research

Further research should focus on an in-depth investigation of the biochemical composition
of different fish species, the bioavailability of their key nutrients, and the impact of regular fish
consumption on the prevention of cardiometabolic disorders. The obtained findings will contribute
to the scientific substantiation of rational dietary approaches for the population.
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Pe3rome. Puba € 00HUM i3 HalUUiHHIWUX npodyKkmie xap4yeaHHs 3a80siKU YHiKaribHOMY
MOEOHAHHIO Makpo- ma MIKpOHympieHmig, ki cripusome MidmpuMaHHIO XUMmMmego8aXuaux ¢hyHKUIU
opeaHiamy rroOUHU | meapuHu. Y cmpykmypi pubHo2o Mm’sca OinkKu cmaHOo8/IImMb OCHO8HUU
KOMroHeHm, sKul 3abesriedye po38UMOK | 8i0HOB/IEHHSI MKaHUH, MiOMpPUMKy M’S30801 mMacu ma
QYHKUIOHY8aHHS iMyHHOI cucmemu. flinidu pubu, ocobnueo 008201aHU0208i MosiHeHacu4eHi XupHi
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Kucriomu omeza-3, BUKOHYHOMb eHepa2emuyHy, CmpyKmypHy ma peayrnsamopHy posb, bepydu yd4acmpb
y cuHme3si 6iono2iyHO akmueHUX Crionyk, peaynauii obmiHy ninidie ma nidmpumuyi cepyego-cyOUHHOI
cucmemu. 3HayHa YacmuHa Uux XUPHUX Kucriom, makux sK elko3arneHmaeHosa (EPA) ma
OokoszaecekcaeHoea (DHA), € 6iono2idyHO akmu8HUMU KOMIIOHeHmMamMu, SKi Cripusitomb pPO38UMKY
Hepsosoi cucmemu, Hopmarnidauii pyHKUII cepuss ma npogpinakmuui 3ananbHUx rnpouyecie. Okpemy
ysazgy npudineHo emicmy MiHepanie i eimamiHie y pubi, SKi Xapakmepus3yrombCs 8UCOKOH
6iodocmynHicmio. Kanbuil, ¢ghocghop, 3ani3o, UUHK, cerieH ma (o0 eidigpalomb K/o4o8y pofib y
opmysaHHi KiCmKo8oi mKaHUHU, QYHKUiOHy8aHHI Hepeoeoi cucmemu ma OOMIHIi pPeyoBuH.
XKupoposyurHi eimamiHu A, D3 ma E 3abesnedyyromb po3s8UMOK, aHmuokcudaHmHud 3axucm i
peaynsuiro  MiHepanbHO20 O06MiHY, modi Kk 6000PO3YUHHI eimamMiHu epynu B nidmpumyroms
eHepaemuy4HUl 0bMiH, cuHmMe3 HelipompaHcMimepie ma Kpo8omeopeHHs. KomrnekcHul ernug yux
KOMMOHEHMIi8 pobumb puby egheKmueHUM erIeMEeHMOM MPOoiIakmuKUu XPOHIYHUX 3aX80PH8aHb,
8KIoYaro4u cepueeo-cyOuUHHI namorioeii, ocmeornopos, aHeMilo ma HelipoOeaeHepamueHi po3nadu.
LocnidxeHHs1 rnoka3yrompe, WO xap4yosea UiHHICMb pubu 3HAYHOK MIipOK0 3anexums eid eudy, ymMos
YympUMaHHS, 8iKy ma xapakmepy XueneHHs pubu. )KupHi eudu mopcbekoi pubu micmsame binbuwy
Kinbkicmb omeza-3 kucriom, modi sk OpibHi eudu, wWo croxusarombecs Uinumu, 3abesnedyroms
onmumaribHe HaOX00XeHHS KalbUito ma iHwux MiHepanie. HexupHi eudu pubu eid3Ha4arombCs
8UCOKUM 8Micmom biriky ma MiHepasibHUX PeY08UH, W0 pobums ix eaxxnusumu Onsi 36anaHcogaHo20
xapyysaHHs. [lidkpecriroembCsa makox posnb pubu y nepiod eazimHocmi ma nakmauii, OCKIifIbKU
Hal0xodxeHHs1 dog2o/1aHU208UX OMea2a-3 Kucriom i eimamiHie y ued nepiod Kpumu4HoO saxrnuee 0risi
pO38UMKY Hep8oe8oi cucmemu nnoda ma HOBOHapoOXeHo20. BucHoeku pobomu akueHmytoms yeazy
Ha HeobxiOHOCmIi cucmemMamu4YyHO20 BUBYEHHS Xap4yoeoi UiHHOcmi pi3HUXx eudie pubu, 30Kpema
JNloKanbHUX | KOMEepUilHUX pecypcie, a makox Ha rnepcriekmusi iHmeapauii pubu y HauioHarsbHI
rpoepamu 300p08020 xapyysaHHs. [Nepcriekmusu nodanbuwiux 00CNiIOXeHb 8KITFOYA0Mb OUIHKY 81Uy
mexHosoaili 06pobKu Ha 36ePEeXeHHST MOXUBHUX PEeYOB8UH, 8U3HAYEHHS OnNmumarsbHOI Yacmomu
CroXxueaHHsi pubu 011 Pi3HUX 2pyrn HacesieHHs, BUBYEHHST MOMeHUiany akeaKkynbmypu sk Oxeperna
6inky ma MIKpOHympieHmig, a makox MixxoucyuriHapHi 0ocniOXeHHs arnugy pubu Ha ¢hizionoaiyHi,
mMemaboriiyHi ma KOeHImuUBHI rnokasHuku 300poe’ss moduHu. Takum YuHoMm, puba eucmyrnae He nuue
xap4oeum rpodykmom, a U PyHKUIOHaNbHOK iXero, 30amHOK MO3UMU8HO enjueamu Ha cmaH
300p08’ss HacesieHHs, nNidmpumMytodYu HopmMasibHUU po38UMOK i (byHKUIOHYy8aHHS cepuego-CyOUHHOI,
HepB0o8oIl, KpOBOMEOPHOI, iMyHHOI ma eHOOKPUHHOI cucmeM. PeayrnspHe 8kmoYeHHs pubu 8o pauioHy
€ B8aX/luBUM KPOKOM Yy ¢bopmysaHHi 3b6anaHCo8aHO20 XxapdysaHHsI ma npoginakmuui WUpPOKO20
criekmpa XpOHIYHUX | MemabosTiuHUX 3aX80PH08aHb.
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