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Abstract. The global food industry for individuals exposed to
increased physical activity is experiencing rapid growth. In Ukraine, this
issue is particularly relevant for the nutrition of military personnel and
athletes, who are constantly subjected to significant physical and psycho-
emotional stress. Nutritional challenges for people with high physical
activity levels, including athletes and military personnel, are multifactorial
and relate to the specifics of the basic diet, the nature of physical exertion,
and the need to meet elevated energy expenditures. Analysis of numerous
studies by domestic and international researchers indicates that an effective
way to satisfy the increased nutritional needs of such individuals is the
additional consumption of dietary supplements of various compositions and
functional purposes. Growing demand stimulates further development of
production and the creation of innovative technologies for products and
supplements of different types and functional targets, making this field
highly relevant and continuously evolving. The aim of the research was to
analyze the current state and development trends of the food products
industry for individuals with increased physical loads, including athletes and
military personnel. Current classifications of sports nutrition differ between
countries, but overall the market is highly diverse and includes the
production of protein powders, sports drinks, energy bars, protein-
carbohydrate products, as well as various functional and energy
supplements. Protein powders and their derivatives maintain the highest
demand and occupy the largest market segment in recent years.
Carbohydrate and protein-carbohydrate complexes are also widely popular.
A significant share of products comprises supplements intended to support
recovery from muscle, joint, and bone injuries. Innovations focus on
developing new specialized formulas to satisfy rapidly expanding dietary
needs and wellness goals, improving systems for delivering bioactive
compounds, increasing nutrient absorption, and enhancing bioavailability.

Keywords: health nutrition, sports nutrition, military nutrition,
proteins, protein hydrolysates, biologically active substances, protein-
vegetable concentrates.

Introduction. Formulation of the problem

with high biological and nutritional value increases

significantly, as these are rapidly depleted. Prolonged

Nutrition is one of the most important
environmental factors influencing the human body
throughout life. The food industry is constantly
evolving. Adequate nutrition, combined with sufficient
fluid intake, significantly affects the body's immune
defenses and is essential for the normal functioning of
all body systems. In recent years, due to the
deteriorating state of the natural environment and the
associated decline in quality of life, increasing attention
is being paid worldwide to the relationship between diet
and health disorders. The role of adequate nutritional
and energy support becomes particularly important
under conditions of increased physical and psycho-
emotional stress, during which the demand for nutrients
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deficiency of such substances may cause irreversible
harm to the body in the long term [1-3].

In Ukraine, the issue of nutrition is most acute for
military personnel and athletes. The physical and
psycho-emotional stress placed on the bodies of military
personnel in combat zones and on athletes during
training and competition is significantly higher than that
experienced by ordinary individuals in their daily
activities. All metabolic processes occur more
intensively, requiring a greater intake of appropriate
nutrients and energy [4, 5]. At the current stage of sports
development, it has been established that the
organization and control of a rational diet allow for
higher athletic achievements. Therefore, this factor
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occupies one of the priority positions in the athlete
training system. This approach not only enables athletes
to reach optimal performance levels, but also promotes
effective recovery, reduces the risk of injuries, immune
system disorders, decreased bone mineral density, and
the onset of symptoms associated with overtraining
syndrome [4, 6]. Nutrition is also an important factor for
military personnel. Metabolic disturbances caused by a
diet that does not meet physiological standards under
conditions of military service are one of the most
common causes of reduced performance and increased
general morbidity. Experience from local armed
conflicts shows that casualties with musculoskeletal
injuries account for a significant proportion of total
casualties of military personnel. The importance of
nutritional quality becomes even greater during
rehabilitation treatment (inpatient or outpatient stage)
for the recovery of combat veterans [7-11].

An effective way to meet the increased nutritional
needs of athletes and military personnel is
supplementary nutrition, including in the form of dry
powder food concentrates with high energy, nutritional
and biological value of a defined composition, in the
form of dietary supplements of various functional
targets. Dry concentrates may be particularly important
for individuals with limited access to fresh food
products. The advantages of dry concentrates include
increased nutrient concentration, high nutritional value,
convenient storage and preparation conditions, as well
as an extended shelf life [12, 13].

Analysis of recent research and publications

Nutrition has a profound impact on the
performance and overall well-being of professional
athletes. Athletes must follow a balanced diet adapted to
their specific nutritional needs. For this reason, athletes
are required to systematically maintain a certain body
weight while simultaneously ensuring adequate intake
of macronutrients and micronutrients. Balanced
nutrition plays an important role in maintaining physical
activity, improving athletic performance, and
facilitating recovery after training. In this regard, the
diet must be carefully planned and scientifically
justified, taking into account the athlete's weight
category, the period and stage of sports training, the
nature of physical loads, the volume and intensity of
training and competition workloads, the level of athletic
mastery, the individual characteristics of the digestive
system, dietary habits and preferences, and must be free
of doping substances. To supplement their diet and
achieve specific training goals, many athletes
additionally consume dietary supplements of various
compositions and functional targets. Such supplements
cover a wide range of possibilities, addressing nutrient
deficiencies with regard to age, improving recovery,
stimulating muscle synthesis, boosting energy levels,
and optimizing performance [1, 4, 14].
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The daily energy expenditure of modern
individuals is significantly lower compared to the past,
which means that dietary patterns are primarily
characterized by a substantial reduction in the energy
value of the daily diet. This leads to a significant
deficiency in the consumption of micronutrients
essential to the body, which reduces the body's
resistance to harmful environmental influences
("maladaptation™), causes immunodeficiency states, and
impairs the functioning of antioxidant defense systems.
A situation has arisen where resolving the problem of
unbalanced nutrition in modern individuals through the
classical approach alone — namely, the application of
rational nutrition principles — has become unrealistic.
The term "healthy nutrition" (HN) is used in the practice
of WHO experts. The implementation of healthy and
health-promoting nutrition (HPN) systems among the
population will contribute to reducing the incidence of
lifestyle diseases and increasing life expectancy.
According to the WHO Global Strategy on Diet,
Physical Activity and Health, physical activity is the
primary means of improving both physical and mental
health of individuals. Thus, beyond the category of
professional athletes, the popularity of a healthy
lifestyle is growing worldwide, leading to increased
demand for specialized sports nutrition products among
the general population. Today, fitness is one of the most
popular forms of physical activity. In Ukraine, some
attention is given to the development of scientific
foundations of nutrition and the assessment
(monitoring) of the population's nutrition of its specific
groups. Nutritional monitoring is used to justify dietary
standards for various population groups (including
professionals, athletes, children, adolescents, elderly
persons, etc.), sets of food products, obtaining statistical
data on actual nutrition of the population and its specific
groups, and for monitoring dietary contaminants, etc.
Unfortunately, such studies have not yet become
sufficiently widespread with regard to the nutrition of
athletes and fitness practitioners [15, 16].

Of extremely important significance is the
alignment of increased physical loads and the diet of
military personnel. For military personnel to effectively
carry out their current tasks and maintain an optimal
level of physical and mental performance, nutrition that
is adequate in terms of energy expenditure, quality and
quantity is required, as well as adequate hydration.
Nutrition is an important factor that contributes to
accelerating the treatment of the wounded, their
recovery and rehabilitation. When addressing this issue,
the body's nutrient requirements at various stages must
be taken into account — during military training,
participation in military operations, hospital treatment,
the rehabilitation period, and others. Due to recent
events in the world and in Ukraine, the military and
medical implications of military personnel's nutrition
have become the subject of extensive research and
investment [5, 9, 17, 18].
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Currently, the market offers a wide variety of
sports nutrition products, including sports drinks,
shakes, gels, bars, and dry powder supplements. The
sports nutrition industry is rapidly developing and has
significant prospects for market expansion, production
technology advancement, and increased investment.
However, it also faces many challenges, such as the lack
or insufficiency of innovation and scientific research, as
well as safety risks and concerns. Research on athletes'
nutrition is quite popular in both domestic and
international science. The importance of providing
effective dietary recommendations for athletes is
emphasized. However, most of them are predominantly
general in nature and do not account for such important
factors as actual daily energy expenditure, individual
athlete  requirements for  macronutrients and
micronutrients, body composition characteristics,
weight categories, dietary preferences, and many
others [19, 20].

Thus, the nutritional challenges for individuals
with increased physical activity, including athletes and
military personnel, are multifactorial, related to the
characteristics of the basic diet, the nature of physical
load and corresponding energy expenditure, availability
of drinking water, taste preferences, and many others.
All of the above factors highlight the great relevance of
research and development projects aimed at developing
scientifically justified technologies for the production of
concentrated functional multicomponent food products
and beverages of a defined physicochemical
composition. Such products can be used as a complete
dietary supplement for individuals with increased
physical activity to support and accelerate recovery.

The aim of the research is to analyze the current
state and development trends of the food products
industry for individuals with increased physical activity,
including athletes and military personnel, and to identify
priority directions for the development of technologies
for domestic products with enhanced nutritional value,
enriched with functional ingredients.

Research materials and methods

Analytical research on modern technologies and
food products for individuals with increased physical
activity, including athletes and military personnel.
Leading scientific publications included in the PubMed,
Google Scholar, Scopus and Web of Science databases
for recent years in this field were used to conduct the
research.

Results of the research and their discussion

The growing popularity of sports and an active
lifestyle, along with increasing consumer interest
among health-conscious individuals in the role of
nutrition in restoring physical energy, immune defenses,
and improving mental health, has in recent years led to
active demand for a special group of products — sports

XapuoBa Hayka i Texrosorist / Food science and technology

nutrition products. Sports nutrition is one of the most
actively developing segments of the functional food and
dietary supplement market.

Sports nutrition is typically consumed as a dietary
supplement. Its nutritional value and component
composition differ significantly from conventional food
products. The nutritional components of sports nutrition
can generally be divided into two categories: basic
nutrients and functional components. Basic nutrients
include proteins, fats and carbohydrates, or their
metabolites, required by the human body for full
development and as an energy source. Functional
components refer to active or functional ingredients of
animal and plant origin, such as glucosamine, curcumin,
L-carnitine and lycopene [1, 21, 22].

Sports nutrition provides balanced nutrition to
meet the metabolic and energy needs of people engaged
in sports. Today, there is no doubt about the important
role that nutrition plays in sports. Moreover, nutrition
must be adapted to the specific type of sport and many
other factors. Over the past 20 years, the number of
studies identifying the relationship between sports and
diet for athletes of different sports disciplines, age
groups, and training stages has increased several times
over. As a result of rapid growth, the sports and sports
nutrition industry has reached a new level and represents
a fully-fledged sector of the economy. The range of
sports nutrition products is constantly expanding, with
new product types emerging, including products for
athletes labelled "halal", "kosher", etc. [16, 19, 23, 24].

In recent years, the range of sports nutrition
products has changed significantly. The global market
has expanded beyond the category of nutrition for
professional elite athletes and is experiencing a phase of
rapid growth. This is driven by the rapid increase in the
number of consumers choosing an active lifestyle.
Nutrition is becoming increasingly adapted to specific
activity patterns, training goals, and recovery needs.
This market encompasses the production of protein
powders, sports drinks, energy bars, protein-
carbohydrate products, various functional and energy
supplements, and many others. The sports nutrition
market is continuously growing to meet a wide range of
expanding dietary needs and wellness goals [4, 23, 24].

In the majority of countries, there is no clear
classification of special-purpose food products,
including sports nutrition. Current classifications of
sports nutrition differ between countries depending on
the needs of athletes for sports nutrition products to
achieve optimal results in the development of specified
physical qualities. The European Union classifies sports
nutrition products into sports drinks, food products, and
supplements. In Canada, sports nutrition is additionally
classified into two categories depending on the target
audience: athletes (competitive athletes and amateurs)
and individuals pursuing a healthy lifestyle. In the
United States, the classification of sports nutrition
products is more diverse and includes products such as
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energy drinks, weight loss meal replacements, dietary
supplements, and low-carbohydrate products. In
China, sports nutrition is divided into six categories:
energy supplements, energy control supplements, and
protein supplements, as well as by type of physical
load: speed-strength sports categories, endurance-
dominant sports categories, and post-workout recovery
categories. In Ukraine, depending on the intended
purpose, the following groups of sports nutrition are
distinguished: for muscle building, for weight loss, for
increasing the intensity and duration of training, for
preventing joint damage, for general body
strengthening, and others [21, 25-27].

Conventionally, most classifications are based on
the product's purpose and composition. The global
sports nutrition market is segmented by product type
(sports protein products, sports non-protein products),
source of origin (animal or plant-based), distribution
channel (supermarkets, pharmacies, online stores, etc.)
and geography (North America, Europe, Asia-Pacific,
South America, Middle East and Africa) [22].

Depending on the product composition, all food
mixtures and preparations for sports nutrition are
divided into macronutrients and various biologically
active food supplements. Macronutrients include basic
nutrients and their metabolites required by the human
body, which include proteins, carbohydrates and lipids.
The following product groups are produced for sports
nutrition: protein, carbohydrate, protein-carbohydrate,
carbohydrate-mineral preparations and mixtures,
additionally containing biologically active substances
— vitamins, polyunsaturated fatty acids, plant extracts,
and others [1, 16, 19, 21].

In terms of sales channels, online retail stores hold
the leading position in the global sports nutrition market.
In 2025, sales through this channel accounted for 38.4%.
Annual growth of this segment is projected at 10.76%
through 2030 [22].

Geographically, North America and Europe are the
leading consumers of sports nutrition products,
accounting for 61.2% in 2024, with projected annual
growth of 2.1% driven by government and institutional
support for fitness and wellness programs. The Asia-
Pacific region is forecast to be the fastest-growing
region in terms of demand through 2030, with an
average growth rate of 10.03%. In China, despite the
later establishment of the sports nutrition industry, the
sector is developing at a rapid pace. Developed
countries currently lead this market owing to their
longer history of sports nutrition adoption and
development with government-level support, with the
United States holding the leading position [21, 22].

The share of protein supplements and their
derivatives in sports nutrition is the largest, which is due
to the ability of proteins of plant and animal origin to
help the human body maintain skeletal muscle mass. It
has been established that increased protein intake leads
to a positive muscle protein synthesis response and even
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long-term improvement in muscle mass. Protein
supplements are most commonly produced in dry powder
form. While the recommended protein intake for a non-
athletic adult is 0.8 g per kg of body weight per day, for
athletes these requirements increase significantly — from
1.2 to 2.0 g/kg body weight/day, depending on the sport.
The amount is calculated in accordance with the training
stage to prevent possible muscle catabolism, repair of
exercise-induced muscle damage, improve metabolic
adaptation, and others [28, 29].

Thus, protein powders and their derivatives have
maintained the highest demand and occupied the largest
market segment in recent years. The share of these
products in the sports nutrition market in 2024 was
82.14% [22].

The use of protein mixtures in sports nutrition is a
very broad field, encompassing proteins of animal and
plant origin, their hydrolysates, peptides and amino
acids. These preparations are distinguished by their
effect on the body: improving sports performance,
increasing energy, reducing body fat mass, supporting
muscle strength, promoting muscle protein synthesis,
restoring muscle mass, and others [1, 4, 20, 30].

Protein products are designed to provide the
human body with sufficient dietary protein, helping to
maintain muscle mass and physical performance. The
interaction between physical activity and nutritional
elements is key in regulating muscle protein synthesis
and breakdown. Skeletal muscles undergo constant
regulation, therefore during physical exercise it is
necessary to ensure adequate consumption of protein
and essential amino acids to establish a balance between
muscle protein synthesis and breakdown. The amount,
timing and type of protein intake affect the degree of
muscle recovery after training. The protein source in
protein products includes proteins of animal origin
(whey, purified meat protein, etc.) or plant origin (soy,
rice, wheat, flaxseed, etc.), although whey protein and
casein are the most common components of protein
products [29 — 31].

The biological value of protein is most often
assessed by measuring the efficiency with which a given
protein is absorbed and utilized. According to the
corrected amino acid digestibility score (PDCAAS) on
a scale from 0 to 100, animal proteins are considered
complete, as they contain all essential amino acids in
sufficient quantities with a digestibility score of 77 to
100. Their inclusion in the diet ensures a comprehensive
intake of complete protein. Plant proteins typically lack
or are deficient in some essential amino acids,
particularly lysine and methionine, which requires their
additional combination with other protein sources to
achieve the required amounts according to the needs of
the human body. The digestibility of plant proteins
ranges from 56 to 74, with the exception of soy protein,
which scores 100 [28, 29].

The biological value, digestion rate and digestibility
are significantly influenced by the protein processing
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method used in the production of protein preparations.
Processing methods such as dispersion and heat treatment
— hydromechanical, hydrodynamic, ultrasonic, high-
pressure homogenization, drying methods, and others —
used in the production of high-quality long-shelf-life
protein products cause varying degrees of protein
denaturation and may lead to significant changes in their
digestibility behavior [33-35].

By source of origin, animal-based protein products
hold the largest market share — 63% in 2025 — while
demand for plant-based proteins is growing rapidly,
particularly among young consumers, with a projected
growth rate of 9.7% annually through 2030.
Manufacturers are responding to changing consumer
preferences by increasing innovative development of
plant-based protein product segments that combine
personal health improvement goals with a positive
environmental impact. The segment of products
combining animal and plant proteins is also growing,
allowing the advantages of each to be combined for
improved exercise performance and post-workout
recovery. This trend highlights the great potential for
innovative development of combined protein products.
A rapid increase in product offerings with balanced taste
profiles, the required level of energy, nutritional and
biological value, and at the same time a moderate
environmental impact is expected [22].

Protein hydrolysates are a type of protein mixture
containing peptides of various molecular weights and
free amino acids. They are produced by enzymatic or
acid hydrolysis, which allows varying degrees of protein
hydrolysis to be obtained. Due to the complex
production technology, they have a higher cost (three
times more expensive than protein concentrates or
isolates). Protein hydrolysates have significant
advantages over protein mixtures: a high degree and rate
of absorption, rapid replenishment of muscle glycogen
stores and post-workout recovery, compared to isolated
and concentrated protein preparations. When comparing
the anabolic properties of individual free amino acids
and protein hydrolysates, it was found that mass gain
occurred faster when using hydrolysates of complete
protein. Nitrogen retention and glutamine concentration
in muscles were also higher, as was the ability to
stimulate insulin secretion, and allergenicity was lowest
[30, 34, 36-39].

Amino acid complexes are sports nutrition
supplements that serve as a source of easily digestible
protein. Amino acids are the structural components of
proteins, and their purpose is to supply the body with
protein broken down into individual amino acids for
rapid absorption. The main roles of amino acid
complexes in sports include: accelerating recovery;
boosting metabolism; effective fat burning; suppression
of catabolic processes (which negatively affect muscle
growth); prevention of mental fatigue, and others.
Amino acid complexes are distinguished by a higher
price compared to protein shakes, while offering
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significant advantages in terms of convenience of
consumption.

The anabolic effectiveness of amino acid
complexes is influenced by the content, quantity and
ratio of non-essential and essential amino acids in the
product. For example, it has been established that
leucine, alanine and proline improve the muscle's ability
to recover, enhance endurance and muscle mass in
combination with whey protein and carbohydrates.
Tryptophan increases serotonin levels in the brain,
which raises pain tolerance during high-intensity
training, among other effects. Arginine is one of the
conditionally essential amino acids that positively
influences the elimination of metabolic waste from the
body and the secretion of growth hormone (GH), also
known as somatotropin. Arginine may also improve
blood supply to muscles by regulating cardiovascular
tone [40].

However, the effectiveness of amino acid
supplementation as popular sports supplements has been
debated, as their impact on sports performance varies
across different sports disciplines, and due to the
ambiguity of clinical trials. The development of precise
amino acid complex formulations tailored to the needs of
specific sports is considered a promising direction [40].

BCAA (branched-chain amino acids) is a complex
of three essential amino acids with branched chains:
leucine, isoleucine and valine. BCAA are typically
supplied in capsules, but may also be available in liquid
form and powders. The main functions of BCAA for an
athlete include: prevention of catabolism and muscle
protein synthesis, increased fat burning through the
activation of hormones responsible for this process, and
an increase in nitrogen balance, the positive values of
which are a prerequisite for building skeletal
musculature [40-42].

A significant segment of sports nutrition is
occupied by supplements for recovery from muscle,
joint and bone injuries. Regular participation in strength
sports can lead to problems with joints and the
ligamentous system. Nutrition, through its influence on
the overall physical and psychological condition of an
athlete, plays a significant positive role in injury
prevention, improving recovery processes and tissue
healing.

Muscle injuries are among the most common
sports injuries. In particular, special attention is paid to
the consumption of amino acids and proteins,
antioxidants, creatine and omega-3 fatty acids due to
their therapeutic role in preventing muscle loss and
anabolic resistance, as well as promoting injury healing.
For faster recovery, reduction of muscle loss and
acceleration of the healing process during injury, an
increase in protein intake to 2.3 g/kg body weight/day is
recommended, especially in combination with physical
exercise during the rehabilitation process [43-45].

When selecting proteins, the presence and content
of individual amino acids in the composition must be
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taken into account. In recent years, researchers have
found that branched-chain amino acids (BCAA)
increase anabolism and reduce catabolism of muscle
proteins. Altered protein metabolism during physical
exercise may reduce damage to myofibrillar proteins
and disruption of muscle fibers [46].

Given that leucine is one of the key elements of
protein synthesis, it is often included in supplements for
recovery from muscle injuries. It promotes anabolic
stimulation by overcoming resistance to protein
synthesis [47, 48].

The positive effects of creatine supplementation
have been demonstrated, including improved strength,
increased muscle mass, and assistance in faster muscle
recovery during physical exercise. Creatine may also be
beneficial in reducing muscle atrophy in athletes during
immobilization following injury [49].

Dietary supplements for joint and ligament
recovery include collagen supplements and supplements
that support collagen synthesis, such as gelatin and
vitamin C. Collagen is rich in glycine, proline,
hydroxylysine  and  hydroxyproline, and the
consumption of these amino acids increases collagen
synthesis and improves the structure of ligaments and
tendons. Animal studies have demonstrated that
collagen hydrolyzed to peptides significantly enhances
collagen biosynthesis, stimulates regulation of the collagen
cycle in cartilage tissue, and improves the size and
composition of collagen fibrils in tendon cells [50, 51].

Gelatin has an amino acid content similar to that
of collagen; its consumption enhances collagen
production in the body and promotes cartilage tissue
recovery [52, 53].

The composition of supplements in this category
also includes micronutrients that specifically target the
aforementioned tissue types — chondroitin sulfate,
glucosamine sulfate and calcium.

Ensuring adequate calcium intake in combination
with vitamin D plays a significant role in optimal bone
formation during fracture healing. It has been
demonstrated that supplementation with 800 I1U/day of
vitamin D and 2000 mg of calcium reduces the risk of
stress fractures in female Navy recruits. Other nutrients
supporting metabolic processes important for bone
tissue include iron, zinc, silicon, vitamin A, vitamin K,
as well as vitamins C and B. However, excessive
consumption of micronutrients during injury recovery
remains a subject of debate [54-56].

Fat burners are a specific type of sports nutrition
product that promote body weight reduction. Their main
mechanism of action is based on processes that reduce
fat content in adipose cells through: accelerating
metabolism, suppressing appetite, and accelerating the
elimination of fluids from the body. The main and most
common components of fat burners include: caffeine, L-
carnitine (which also has a positive effect on cognitive
abilities), polyunsaturated fatty acids (omega-3),
dopamine (the hormone responsible for the sense of
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satisfaction), green tea, capsaicin, ginger, and others.
The components of these preparations are permitted for
use in the food industry, however the results of clinical
studies regarding their effectiveness in stimulating weight
loss are currently considered inconclusive [57-60].

Energy supplements are a complex of substances
that enhance the activity of the brain and cardiovascular
system. They are produced in the form of drinks or gels.
Their purpose is to stimulate the nervous system to
achieve specific sports results and to rapidly restore
energy after intense training. Energy drinks (ED) can
improve acute aerobic exercise performance, which
largely depends on the caffeine content (more than 200
mg per drink or more than 3 mg per kg of body weight).
Energy drinks with high or low caloric content typically
contain caffeine, taurine, ginseng, guarana, carnitine,
choline, B vitamins (vitamins B1, B2, B3, B5, B6, B9
and B12), vitamin C, vitamin A (beta-carotene), vitamin
D, electrolytes (sodium, potassium, magnesium and
calcium), tyrosine, and others. According to scientific
data, the primary energy-generating nutrients in most
drinks are caffeine and carbohydrates. Products with
high glycemic load, caffeine and/or other stimulants are
not recommended for consumption by children under 12
years of age, adolescents under 18 years of age,
diabetics, and individuals with comorbid cardiovascular
and other diseases [61, 62].

Mass gainers are protein-carbohydrate mixtures in
which proteins and carbohydrates can be distributed in
various ratios, most commonly 20:80. The primary
purpose of mass gainer consumption is to achieve the
fastest possible rate of muscle mass gain, increase the
daily caloric intake of the diet, and restore the body's
energy reserves after intense physical exercise. Mass
gainers enjoy stable consumer demand [26, 29].

The carbohydrates (60-80%) present in mass
gainers may be fast-absorbing (e.g., glucose and
fructose) as well as slow-absorbing (starches). The
carbohydrate composition of mass gainers also
frequently includes sucrose, maltodextrin, or complexes
of mono-, di- and polysaccharides. Proteins (15-40%)
are most commonly represented by whey proteins and
casein, as well as their mixtures with plant-based
proteins. Occasionally, individual amino acids,
enzymes, creatine, vitamins and minerals are
additionally included in the composition [20, 30].

The consumption of carbohydrates in combination
with protein or essential amino acids during various
types of training, primarily endurance and strength
training, may have beneficial effects, including
improved anabolic hormonal status, reduced muscle
damage, increased muscle cross-sectional area and
increased time to exhaustion [63].

To achieve high sports results, consumption of the
basic macronutrients is sufficient. However, in addition
to nutrient intake, some sports disciplines require the
consumption of specialized dietary supplements to
complement the diet, which positively influence the
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improvement of endurance, overall physical fitness, and
sports performance. This category of supplements
typically includes: creatine monohydrate, caffeine,
arginine, glutamine, sodium bicarbonate, and others.
These supplements should be prescribed individually,
according to the needs of each person (sex, age, physical
fitness, intensity and duration of exercise, etc.) and the
goal set (maintaining health, improving physical
condition). The use of such supplements must be
supported by a sufficient level of scientific evidence
confirming their action, and must offer the highest
possible quality and safety [26, 64—66].

Minerals and Vitamins. Their purpose is
supplementary vitamin and mineral nutrition. They are
produced in the form of capsules, powders, liquids or
injections. Vitamins are directly involved in metabolism
in the human body, and metabolism is the basis of vital
activity, which is particularly relevant for improving the
speed-strength performance characteristics of the body.
Certain vitamins directly affect the quality of digestion;
in their absence, the body will simply be unable to
deliver beneficial substances to target organs or
synthesize them at all. The most important functions in
the body are performed by: vitamin C — supports
immunity under conditions of intense training; B
vitamins — participate in metabolism across many
pathways; vitamin D — essential for the prevention of
musculoskeletal disorders; vitamin K — required for
normal blood clotting; vitamin E — supports body
recovery.

With regard to minerals important for sports
nutrition, this category includes substances such as
calcium, phosphorus, iron, sodium and magnesium. All
of these are present in food, however with an active
lifestyle, the need for them increases significantly. The
use of vitamin-mineral complexes for athletes must
correspond to the intensity, duration and nature of
physical exercise [67, 68].

Sports Drinks. During intense prolonged physical
exercise, athletes may require additional hydration and
sodium intake in amounts corresponding to their

individual ~ physiology, but typically consume
insufficient amounts of fluid and electrolytes
immediately before and during training and

competition. Sports drinks are primarily used for
rehydration and replenishment of necessary electrolytes
and other important components for athletes, such as
magnesium, sodium, calcium, potassium, glucose and
fluid lost during intense physical exercise, to enhance
endurance and performance. They are typically
consumed during intense physical exercise, allowing
sports performance to be improved and fatigue to be
delayed. Sports drinks usually contain purified water,
carbohydrates, inorganic salts, vitamins and other
fatigue-reducing substances such as L-carnitine,
caffeine, and others. The typical components of an
isotonic sports drink are a combination of carbohydrates
(glucose and maltodextrins) and  electrolytes
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(particularly sodium). The recommended carbohydrate
range for sports drinks is 6 to 8%. Innovations and the
development of specialized formulas are stimulating the
growth of the energy gel segment — semi-solid
supplements designed to supply the body with nutrients
before, during or after activity. Energy gels are
characterized by their versatility and allow for rapid
replenishment of the body's energy [19, 69, 70].

An important factor of healthy nutrition is the
regular consumption of fruits and vegetables.
Consumers demand products with natural or plant-based
ingredients and a balanced formulation composition.
There is a clear relationship between the pursuit of a
healthy diet, increased consumption of fruits and
vegetables, and reduced fat intake. Inadequate
consumption of plant-based foods is associated with
insufficient intake of macro- and microelements,
carbohydrates, including pectins and dietary fiber,
vitamins, and a range of bioactive phytochemicals,
including phenolic compounds such as anthocyanins,
ellagitannins, resveratrol and quercetin [71-74]. Plant
components are incorporated into sports nutrition,
primarily in the form of extracts, with the aim of
improving training adaptation, performance, and
recovery. Studies have been presented concerning the
potential effectiveness of using whole fruits and
vegetables, their parts, or extracts: apples,
blackcurrants, grapes, cherries, watermelon, and others.
Studies of the antioxidant capacity of various vegetables
demonstrated that the highest antioxidant capacity and
phenol content were found in Chinese mint buds, lemon
verbena, perilla leaves, cowpea, caraway, lotus root,
sweet potato leaves, green soybeans, pepper leaves,
ginseng leaves, chive, and broccoli [74]. Results
demonstrated that fruit by-products may serve as an
important, inexpensive, and readily accessible source of
biologically active compounds for use in the food and
pharmaceutical industries [73]. Most athletes most
frequently fail to reach the recommended intake of fruit
and vegetable raw materials due to the complex
coordination of training activities and food consumption,
taste preferences, unavailability, inconvenience of
consumption, or difficulties with digesting large
quantities of plant fiber. Due to digestive issues, an
increasing number of athletes have begun consuming
fruits and vegetables in the form of supplements — fruit
and vegetable concentrates or extracts. The results of
many studies confirm the need to develop appropriate
additional dietary recommendations and epidemiological
research [74, 75].

Functional complexes with a balanced mixture of
vitamins, minerals, phytonutrients, and other bioactive
substances formed by combining various fruit and
vegetable raw materials can lead to additive and
synergistic interactions in human metabolism, which
have a positive effect on the health of the organism.
Consequently, combining a greater number of such raw
materials in a single supplement exceeds in
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effectiveness the use of a supplement containing only
vitamins, phytochemicals, juice or powder from only
one or several fruits and/or vegetables. The emergence
of functional ingredients that improve bioavailability
and consistency creates a transition of the sports
supplement market toward high-quality healthy food
products that supply the body with beneficial substances
and satisfy the diverse needs of consumers [19, 76].

Innovations in the production of sports nutrition
with a high content of biologically active substances,
including dietary fruit and vegetable supplements, focus
on the selection of complex ingredient combinations
and modern delivery systems, the use of methods for
preserving antioxidant activity and stabilization, as well
as improving nutrient absorption. One of the tools for
creating modern delivery systems is the use of the spray-
drying method for liquid  multicomponent
heterogeneous systems. Spray drying is currently the
most widely used method of encapsulation of bioactive
substances, as it belongs to high-speed and high-
performance controlled methods and is used for drying
a wide range of materials, including thermosensitive
substances. With appropriate selection of the
composition and concentrations of composite wall
materials based on polysaccharides and proteins, such
as dextrins or milk proteins, this method allows high-
quality microcapsules to be produced. The spray-drying
encapsulated material has improved functional
properties: solubility, stability of bioactive substances
during storage, and controlled release characteristics in
vitro to facilitate its unobstructed passage through the
intestine, thereby increasing bioavailability. These
features  suggest the use of spray-drying
microencapsulation for the creation of functional food
products; however, additional research is required to
ensure low toxicity of the composites and improved
bioavailability [35, 77, 78].

Deficiency of important dietary nutrients in
athletes' nutrition can lead to excessive production of
reactive oxygen and nitrogen species, causing damage
to cell tissues, increased frequency of inflammatory
processes, reduced immunity, increased susceptibility to
injury, and increased recovery time. Athletes striving to
achieve peak performance face the challenge of
managing oxidative stress, a natural by-product of
cellular metabolism and physical exercise. A moderate
level of this indicator is an integral part of training
adaptation; however, severe or sustained oxidative
stress can cause cellular damage, inflammation, and
impede recovery. Therefore, athletes and researchers
recognize the growing importance of optimizing
nutritional strategies for regulating oxidative stress,
which can lead to enhanced performance and reduced
risk of overtraining-related issues. As a result, natural
antioxidants are playing an increasingly important role
in supporting cellular resilience and improving overall
health, particularly in individuals engaged in intensive
physical exercise, such as sport [71, 72, 76].

XapuoBa Hayka i Texrosiorist / Food science and technology

Natural antioxidants from plant materials are
primarily polyphenols (phenolic acids, flavonoids,
anthocyanins, lignans and stilbenes), carotenoids
(xanthophylls and carotenes), and vitamins (vitamins E
and C). Natural antioxidants are predominantly obtained
from food and medicinal plants, such as fruits,
vegetables, cereals, mushrooms, beverages, flowers,
spices and traditional medicinal herbs. Furthermore, the
industry processes agricultural by-products of fruits and
vegetables (peel, pomace, seeds), which are also
potentially important sources of natural antioxidants
[73, 74, 79].

Over the past few decades, the plant-based sports
dietary supplement industry has expanded significantly
due to the availability of phytochemicals obtained from
leaves, bark, berries, roots, gums, seeds, stems or
flowers of plants, predominantly in the form of extracts.
Herbal preparations are popular dietary supplements
due to their content of phytochemicals, such as
polyphenols, terpenoids, glycosides, alkaloids,
saponins, and other substances that have positive
physiological effects on the human body and are
beneficial to health. Worldwide, the use of herbal
phytopreparations is regulated by food and drug control
authorities as a special category of food products. In
sports nutrition, phytochemical plant additives are used
to stimulate physiological or metabolic responses that
may improve exercise performance, muscle mass gain,
stimulate weight or fat loss, increase energy levels and
nervous system activity, mental concentration, and so
on. Numerous plant-based supplements are marketed as
ergogenic aids for athletes. Such active ingredients
include: ginseng, guarana, maté, ginger, caffeine, and
many others [80-82].

Caffeine is an alkaloid most commonly used as an
ergogenic agent. Caffeine is found in many plants. This
ingredient is one of the most widely used supplements
in sports nutrition. The numerous benefits of this
product in sports practice are well known: improved
performance, enhanced endurance and alertness, and
improved cognitive function. It is available in the form
of dried roots, as well as in capsules, energy drinks,
energy gels, aerosols, energy bars, chocolate,
confectionery, chewing gum, and others [83-85].

Ginseng is one of the most popular plant-based
dietary supplements, long used for medicinal and
dietary purposes. It is one of the most extensively
studied agents for increasing physical activity,
enhancing endurance and stimulating brain function by
attenuating the catabolic effect of the stress hormone
cortisol. Its anti-inflammatory and antioxidant effects
have been demonstrated. Ginseng contains numerous
important biologically active compounds, such as
vitamins (A, B, C and E), minerals (iron, magnesium,
potassium and phosphorus), dietary fiber, proteins,
saponins and a large number of various types of
ginsenosides. Ginseng has side effects that are
significant and must be taken into account when
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selecting the dose. In sports nutrition, it is one of the
popular herbs used to support the body under stress
conditions, improve physical activity and athletic
performance, and increase endurance, but it has notable
limitations. It is available in capsules, powder,
compressed tablets, energy drinks, energy gels, energy
bars, confectionery, and chewing gum [86, 87].

Guarana - known as guarana gum — is quite
frequently used due to its content of alkaloids: caffeing,
theophylline, theobromine, tannins and saponins.
According to the Natural Medicines database, guarana
contains a greater amount of caffeine than most plants,
ranging from 3.6% to 5.8% caffeine compared to 1% to
2% in coffee. Guarana has been found to have a positive
stimulating and cognitive effect, activating the central
nervous system, increasing resistance to fatigue, and
improving body weight [88, 89].

Green tea extract (GTE) is one of the important
plant-based supplements recently used in sports
nutrition products to prevent weight gain. It contains a
greater amount of caffeine, as well as polyphenols
(catechins, theobromine and theophylline), which have
antioxidant properties and increase energy expenditure
by stimulating brown adipose tissue thermogenesis.
Green tea extract supplementation has been found to
enhance endurance, improve the antioxidant defense
system and lipid oxidation in muscles, and reduce
exercise-induced oxidative DNA damage [86, 90, 91].

Ginger contains a large number of phenolic
compounds — gingerols, shogaols, paradols,
gingerdiones and terpenes and their analogues — which
exhibit anti-inflammatory properties and inhibit pain
receptors. For this reason, in sports nutrition ginger is
promoted as a natural analgesic, as well as an agent that
promotes glycogen maintenance in skeletal muscles by
enhancing fat metabolism. It is available in the form of
powder or extracts [92-94].

Capsaicin (CAP) is the primary pungent bioactive
ingredient of pepper varieties such as cayenne, red and
chili. The effect of CAP triggers a powerful neuronal
calcium influx, often accompanied by a reflex reduction
in TRPV1 (transient receptor potential vanilloid 1)
activity. For this reason, CAP is a promising clinical tool
for modulating TRPV1-related pathways. The United
States Pharmacopeia has classified capsaicin as a
stimulant, meaning its consumption can trigger
sympathetic activation of the central nervous system,
increasing catecholamine secretion and enhancing lipid
oxidation, conserving glycogen utilization, increasing
resistance to fatigue, and thereby improving exercise
performance. However, studies on the effect of
capsaicin on carbohydrate metabolism during physical
exercise remain limited [95, 96].

Cordyceps sinensis (CS) is an ascomycete fungus
belonging to the family Clavicipitaceae and the order
Hypocreales. It is used in traditional Chinese medicine
to treat a variety of conditions, including fatigue,
respiratory and renal diseases, renal dysfunction, and
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cardiac dysfunction. Its effective therapeutic action in
reducing cholesterol levels and immune system
disorders has been demonstrated. Cordyceps sinensis,
the most widely used species of Cordyceps as a
supplement, is mass-produced and sold under the name
Cs-4. In athletes, CS has been shown to stimulate greater
endurance and increased hemoglobin levels following
supplementation (5 days at a dose of 100-150 mg/kg)
with  greater  aerobic  capacity. CS  extract
supplementation (in powder form) may increase muscle
resistance to fatigue by enhancing lactic acid
production, improve cardiovascular response, heart rate
variability and blood pressure during maximal exercise
testing. Awvailable studies using Cordyceps vary
considerably in  dosage and  duration  of
supplementation. However, high doses of CS may cause
stomach upset and diarrhea, therefore it is important to
determine a safe dose and duration of intake [86, 97].

Cystoseira canariensis is a species of brown
seaweed that has attracted researchers' attention for use
in the production of sports preparations. It is proposed
as an agent for increasing muscle mass and reducing
body fat by inhibiting myostatin, a muscle growth
factor, particularly in the context of promoting muscle
growth. Studies have demonstrated that extracts of this
seaweed may be potentially beneficial for athletes and
individuals seeking to increase muscle mass. The
standard therapeutic dose of Cystoseira canariensis is
approximately 1200 milligrams per day, typically
divided into three intakes; however, other researchers
have been unable to confirm such results [80].

In Ukraine, the share of sports nutrition products
and supplements from domestic manufacturers,
compared to the share of imported goods, remains
negligible. This is due to the absence of government
support programs and state funding for the development
of health food production. Production is characterized
by a limited product range, low compliance with modern
consumer needs, and a shortage of high-quality
domestic raw materials [16, 20].

Research and studies on the clinical efficacy of
various types and components of sports nutrition are
finding increasing application in the development of
new product types in all armies of the world, including
for military personnel of the Armed Forces of Ukraine.
Studies examining the prevalence, use factors, and side
effects have shown that dietary supplements associated
with sport are very frequently consumed by US Army
military personnel. It has been established that military
personnel consumed various types of sports nutrition at
least once a week over the previous 6 months. Studies
conducted showed that almost half of military personnel
consumed soy unsaturated products on a weekly basis.
The consumption of sports nutrition by military
personnel is not associated with sex, age, marital status,
officer status, a greater number of weekly aerobic or
strength training sessions, or other factors. The
conclusions noted that the number of side effects from
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consuming various types of sports nutrition was
comparatively low [98-102].

In recent years, many countries have significantly
increased military expenditure, primarily due to
geopolitical instability in several regions and the
potential risk of armed conflicts spreading worldwide.
In this context, understanding the nutritional needs of
military personnel under various climatic conditions
(warm, cold, or high-altitude), as well as depending on
the type and intensity of physical load, are important
factors that directly affect the performance and health of
soldiers, particularly under extreme conditions [98, 99,
103]. For Ukraine, currently under martial law, taking
into account the specifics of multifactorial effects on the
bodies of military personnel is of the utmost importance.
The nutrition of Armed Forces of Ukraine military
personnel significantly affects the state of the body's
defense mechanisms and is of great importance for the
normal functioning of all body systems. This is
especially true for military personnel currently stationed
in combat zones. Metabolic disturbances caused by a
diet that does not meet physiological standards under
conditions of military service are one of the most
common causes of reduced performance and increased
general morbidity among military personnel. The
amount of fluid, calories, macro- and microelements
contained in military rations must be determined taking
into account the type of physical load, duration and
environmental conditions. Military rations, in addition
to being nutritionally adequate, must be practical,
environmentally sound, and easy to consume at any
temperature and in any situation. The development of
military rations is becoming a key factor in meeting the
nutritional needs of soldiers in various operational
contexts, contributing to their ability to maintain
maximum performance. In addition to a long shelf life
and stability, due to environmental conditions and the
specifics of task execution, a military ration must also
be lightweight (e.g., freeze-dried products) and quick to
prepare and consume under extreme conditions. Thus,
ease of consumption, packaging and ease of preparation
are of great importance for the development of an
adequate military ration [7, 8, 98, 99, 103].

During training exercises and combat operations,
significant body mass loss occurs due to stressful
environmental conditions (cold, heat and high altitude).
Loss of glycogen and associated water, loss of fat and
subsequent loss of muscle mass during combat
operations result from altered protein Kinetics and
contribute to catabolism, which impairs the
performance of military personnel. The protein
requirement also increases for repair of muscle fibers
and enhancement of metabolic activity. Increased protein
intake is of critical importance for preventing undesirable
reduction in skeletal muscle mass over time [103, 104].

During prolonged physical activity of military
personnel, the need for carbohydrates and water
increases (the requirement depends on the degree of
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physical activity during the execution of combat tasks).
In this case, carbohydrates also serve as the most
important source of energy for the body and are
particularly important for enabling maximum work
capacity of skeletal muscles. With prolonged deficiency
of these macronutrients, the body's performance can
rapidly decline [104-106]. The high physical and
psycho-emotional loads encountered by military
personnel in the execution of service and combat tasks
lead to a significant increase in the body's need for
essential substances such as vitamins and minerals.
These issues remain a subject of concern and stimulate
ongoing research in the field of military personnel
nutrition [11, 98, 102, 107].

As a result of relevant analytical research, the
authors established that the existing food rations for
military personnel of the Armed Forces of Ukraine
comply with modern physiological standards in terms of
energy value and are not inferior to those of foreign
counterparts; however, analysis of their composition
revealed the absence of dairy products, vegetables, fruits,
and dishes for vegetarians. To diversify the rations, the use
of products with enhanced nutritional value, enriched with
functional ingredients, is proposed [104].

Thus, the scientific  developments and
technologies for sports nutrition products and
supplements and military nutrition share a common goal
—to provide the body with the necessary nutritional and
energy substances for optimal functioning under
conditions of increased physical and psychological
loads. Research by Western scientists shows that
military personnel in general consume many dietary
supplements. It has been established that 25-50% of
military personnel consume sports drinks, sports bars
and energy gels. Thus, it is advisable to consider
including such products in military rations for training
and combat operations. This is particularly important for
ensuring the consumption of the required amounts of
micronutrients and vitamins, which cannot be easily
incorporated into traditional field rations due to their
instability (oxidation, thermal denaturation, etc.) and
processing challenges [98, 100].

Conclusion

1. The sports nutrition industry is developing
rapidly and dynamically worldwide, driven by the
growth of professional sport and an expanding
consumer base seeking a healthy lifestyle. In response
to increased consumer demand, sports nutrition has
become a fast-growing category of health food, with
forecasts of sustained growth in the coming years.
Developed countries lead this market owing to
appropriate government programs and institutional
support for fitness programs at the state level. This field
is becoming highly relevant for Ukraine as well,
stimulating the development and implementation of new
domestic innovative technologies.
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2. The nutrition factor is particularly acute for
military personnel. The physical and psycho-emotional
loads placed on their bodies are significantly higher than
those experienced by ordinary individuals in everyday
activities. Scientific research and development have
demonstrated that products and supplements for sports
nutrition and military nutrition share a common goal —
to provide the body with the necessary nutritional and
energy substances for optimal functioning under
conditions of increased physical and psychological
loads.

3. An effective way to meet the increased
nutritional needs of athletes and military personnel is the
supplementary consumption of food products and
concentrates of various compositions with high energy,
nutritional and biological value in the form of
supplements of various functional targets. A rationally
composed dietary regimen is one of the most important
factors for maintaining high physical activity,
improving the condition of the body, and facilitating
accelerated recovery.

4. The sports nutrition market encompasses the
production of various types of protein powders, sports
drinks, energy bars, protein-carbohydrate products,
various functional and energy supplements, and many
others.

5. Innovations focus on developing new
specialized formulas to satisfy a wide range of growing
dietary needs and wellness goals, identifying effective
delivery systems for biologically active substances, and
improving nutrient absorption and bioavailability.

6. In the majority of countries, there is no clear
classification of sports nutrition products. Current
classifications differ between countries and depend on
the needs of athletes to achieve optimal results. Most
classifications are based on the product's purpose and
composition. In Ukraine, depending on the intended
purpose, the following groups of sports nutrition are
distinguished: for muscle building, for weight loss, for
increasing the intensity and duration of training, for
preventing joint damage, for general body
strengthening, and others.

7. By product composition, components can be
divided into two categories: basic nutrients
(macronutrients) and functional factors. The main
product groups are: protein, carbohydrate, protein-
carbohydrate, carbohydrate-mineral preparations and
mixtures, mixtures containing carbohydrates and
polyunsaturated fatty acids, and others. Protein powders

and their derivatives have maintained the highest
demand and occupied the largest market segment in
recent years.

8. An important factor of healthy nutrition is the
regular consumption of fruits and vegetables, which
contain a large number of biologically active
substances. An increasing number of athletes have
begun consuming fruits and vegetables in the form of
supplements — fruit and vegetable concentrates or
extracts. Such supplements supply the body with
beneficial substances, satisfy the diverse needs of
consumers, and have improved bioavailability and
consistency.

9. Over the past few decades, the plant-based
sports dietary supplement industry has expanded
significantly due to the availability of phytochemicals
obtained from leaves, bark, berries, roots, gums, seeds,
stems or flowers of plants. Such plant-based
supplements are used for building muscle strength,
weight or fat loss, increasing nervous system activity,
mental concentration, and so on. These include:
ginseng, guarana, maté, ginger, caffeine, and many
others.

10. The development of military rations is
becoming a key factor in meeting the nutritional needs
of soldiers for the normal functioning of all body
systems. Research by Western scientists shows that
military personnel in general consume many dietary
supplements (sports drinks, sports bars, energy gels,
etc.). It is advisable to include such products in military
rations for training and combat operations. This is
particularly important for ensuring the consumption of
the required amounts of micronutrients and vitamins,
which cannot be easily incorporated into traditional field
rations due to their instability (oxidation, thermal
denaturation, etc.) and processing challenges.

11. Based on the conducted analysis, priority
directions for the development of domestic specialized
food products for individuals with increased physical
activity have been identified. A promising direction is
the creation of multicomponent concentrates with
enhanced nutritional and biological value, enriched with
functional ingredients — protein hydrolysates, fruit and
vegetable components, and natural biologically active
substances — that will ensure support and accelerated
recovery of the bodies of athletes and military
personnel.
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PO3BUTOK IHIYCTPIi MPOAYKTIB XAPUYBAHHS J1J151 JIIOJIEM 3
MIIBULIEHUM ®I3MYHAM HABAHTAKEHHSIM

JLIO. AB€eBa, JOKTOp TEXHIYHMX HAyK, CTAPUIM HAYKOBHH criiBpoOiTHUK, E-mail: avdeeva22@ukr.net
A.A. MakapeHKo, KaHIHIaT TeXHIYHUX HayK, crapumii gocmigauk E-mail: thds_ittf@ukr.net

TrcruTyT Texniunoi Terogizukn HAH Vkpainu

ByJ. Mapii Kanuict 2a, m. KuiB, Ykpaina, 03057

AHoTanis B ycpoMmy CBiTi iHOYCTpisS XapuyBaHHS Ui JIONCH 3 MiABUIICHUM (DI3SMYHMM HABAHTAKCHHSAM IIEPEKHUBAE
OypxJmBOTO pO3BUTKY. ns YkpaiHu HaiOLIBII TOCTpO 1eH (GaKkTop CTOCYEThCs XapyyBaHHS BifICHKOBHX 1 CHOPTCMEHIB, SIKi
3HAXOAATHCS MiJ MOCTIHHIM BIUTHBOM (Di3MYHHMX Ta MCHMXOEMOLIMHMX HaBaHTaxeHb. [IpobreMu xapdyBaHHS IS JIOACH 3
MiABUIIEHNM (I3UYHIM HABaHTAXEHHAM, B T.4. CIIOPTCMEHIB 1 BIMCHKOBHX € OaraTo(akTOpHHUMH, TOB’SI3aHUMHU 3
0COOJIMBOCTSIMH OCHOBHOTO PalliOHy XapuyBaHHs, XapakTepoM (i3MYHOro HaBaHTa)KeHHS 1 BiZIITOBITHOCTI eHEPreTHYHUX BUTPAT
Ta 6arato iH. AHaI3y0ul 0araTOYMUCebHI JOCTIHKECHHS 3aKOPIOHHHX 1 BITUU3HSIHUX BUCHHX MOYKHA 3pOOUTH BHCHOBOK, IO
e(eKTUBHUM CIIOCOOOM 33I0BOJICHHS MiJABUILEHUX TTOTPed OpraHi3My CIIOPTCMEHIB Ta BiFICBKOBUX € JI0JJaTKOBE CIIO)KUBAHHS B
pamioHi Xap4yoBHX JJ00aBOK pI3HOrO CKJIaay i copsiMyBaHHs. 30iNbLICHHS IONMHUTY CTHMYJIIOE€ HOAAIBIIMH PO3BHTOK
BUPOOHUIITBA i CTBOPEHHS HOBHX IHHOBAIIMHUX TEXHOJOT1H MPOIYKTIB i J0OABOK Pi3HOTO CKIAAY i MPpU3HAYCHHS 1 pOOUTH Teh
HANpsIMOK aKTyaJlbHUM, KU TIOCTIHHO PO3BHBAETHCSA. METO0 JOCTIHKEHb OYII0 POaHAli3yBaTH CTaH 1 TEHACHI PO3BUTKY
1HAyCTpii MPOAYKTIB XapuyBaHHS VIS JIOJEH 3 MiIBUIIEHHM (Di3MYHAM HABAHTAXKEHHSM, B T.4. CIOPTCMEHIB 1 BIICEKOBHX.
[NorouHa kmacugikariss CIIOPTHBHOTO XapayBaHHS PI3HUTHCS IS PI3HUX KpaiH. 3arajiom, e pHHOK € QyXKe PI3HOMaHITHUM i
OXOIUTIOE BUPOOHUIITBO IPOTETHOBHX IMOPOIIKIB, CIOPTHBHHX HAIoOiB, CHEPreTHYHHX OaTOHYMKIB, OIIKOBO-BYIJIEBOJHUX
MPOAYKTIB, PI3HOMAHITHUX (DYHKIIOHATEHUX 1 CHEPreTHYHUX n00aBok Ta Garato iH. [IpoTeiHOBI mopomikk i X mOXigHi
OCTaHHIMH POKaMH 30epiratoTh HAWBUIIMN MOMUT 1 3aiMarOTh HAWOUIBIINA CETMEHT PHHKY. 3HAYHOK MOMYJISIPHICTIO
KOPHCTYIOTBCS BYTJIEBOJIHI i O1JIKOBO-BYTJIEBOIHI KOMIUIEKCH. 3HA4HY YacTKy HPOAYKIii 3aiMaloTh J00aBKHU JUIs BiJHOBJICHHS
TICJIS TPaBM M'sI3iB, CYTJIO0IB Ta KiCTOK. IHHOBAIIIT CTOCYIOTBCS pO3pOOICHHS HOBUX CIIEIiali30BaHUX (HOPMYJI IS 38 JOBOJICHHS
[IBHJKO 3POCTAI0YOTO CIEKTPY AIETHYHHX MOTPeO i 03M0POBYMX MHijJeH, MOIIYKYy €(EeKTHBHHX CHCTEM NOCTaBKH O10JOTIYHO
aKTUBHHX PEYOBHH, IOKPAIICHHIO 3aCBOIOBAHHS 1 301IBIIIEHHIO 0100CTYITHOCTI HyTPIEHTIB.

KirouoBi ciioBa: 0310poBUe XapuyBaHHsI, CIIOPTUBHE XapUyBaHHs, BIHCHKOBE XapuyBaHHS, TPOTETHH, TiAPOITi3aTH OLJIKIB,
010JIOTYHO aKTHBHI PEYOBHHH, OLTKOBO-OBOYEBI KOHIIEHTPATH
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