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Abstract. The concept of healthy nutrition implies an optimal ratio
of rationally organized nutrition in combination with regular physical
activity. A sedentary lifestyle leads to serious disorders in the human body.
Due to low physical activity, the amount of oxidizer is insufficient for
proper assimilation of macronutrients of food, and the function of the
electron transport chain is disordered. At the same time, in the course of
vital activity, reactive compounds are formed in the body, which can cause
oxidative stress and lead to disorders in functioning of organs and systems.
Due to the action of an antioxidant complex that includes both endogenous
and exogenous antioxidants, free radical oxidative transformations are
blocked. Numerous antioxidants are involved in this process, each of which
performing its own function and being vital. Most of the antioxidants are
exogenous and they must be obtained from food. Diets should be selected
properly to provide a daily rate of various antioxidants. Food products
made in restaurants and canteens should be enriched with physiologically
functional ingredients that have antioxidant properties. It has been shown
that raw materials of plant origin, especially vegetables, contain a
significant amount of antioxidants, such as L-ascorbic acid, tocopherols,
beta-carotene, and mineral elements. Food density indices of substances
with antioxidant properties in various types of vegetables, fruits and berries
are determined. It is shown that some types of plant raw materials can be a
source of a complex of antioxidants of various types. Drinks, dishes and
other food products enriched with antioxidants can eliminate the
contradiction between the sufficient intake of oxidizer into the human
body, respectively, the formation of active forms of oxygen and other
reactive compounds and the prevention of oxidative stress by interrupting
free radical reactions. It is shown that various plant raw materials can be
evaluated and compared as sources of antioxidants by calculating the food
density indices of exogenous antioxidants contained in the raw material.

Keywords: healthy diet, physical activity, reactive compounds,
antioxidants, food density index.

Introduction. Formulation of the problem

Analysis of recent research and publications

The achievements of civilization in developed
countries have led, on the one hand, to a comfortable
existence of people, and on the other hand, to a
significant decrease in the physical activity of the
majority of the population. Except for athletes, despite
WHO recommendations, ever a smaller percentage of
the adult population is engaged in sufficient physical
activity (150 minutes of aerobic training per week).
This trend leads to the occurrence of energy conversion
disorders already at the cellular level. Reduced energy
synthesis in the muscles consistently leads to
cardiovascular and neuro-degenerative  diseases,
diabetes mellitus, and other metabolic disorders.
Therefore, it is relevant to consider a healthy nutrition
as a combination of physical activity with a rational
diet, which will help reduce the risk of various
conditions, including chronic diseases.
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The genesis of human existence shows that daily
physical activity, and not a sedentary lifestyle is
normal. The concept of healthy nutrition, as an element
of a healthy lifestyle, implies an optimal ratio of
rationally organized nutrition in combination with
regular physical activity [1,2].

Researchers [3,4] have proven that a sedentary
lifestyle has a negative impact on the functions of
mitochondria. Mitochondria are small intracellular
structures in which energy is generated [5] and stored
in the form of adenosine triphosphoric acid (ATP). In
mitochondria, a chain of reactions (Krebs cycle) is
generated from acetyl coenzyme A, regardless of its
original source (glucose, lactic acid, amino acid, fat).
In the respiratory chain, in the presence of oxygen and
the ATP synthase, energy is subsequently formed in
the form of ATP. Studies [6] have shown that in people
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with a sedentary lifestyle, the activity of electronic
circuits in mitochondria and the activity of the ATP
synthase decreases. In addition, it was found that
people who do not have enough exercise,
carbohydrates (pyruvic acid) are less oxidized.
Pyruvate as a product of glycolysis (a series of ten
reactions), in which pyruvic acid and two ATP
molecules are formed from glucose. Subsequently,
pyruvic acid from the cytosol (outside the
mitochondrial space) must get inside the mitochondria.
If it cannot get from the cytosol to the mitochondria, it
turns into lactic acid. When lactic acid accumulates in
the muscles during exercise, the muscles begin to burn
and cannot contract. It takes time to remove lactic acid
and stop blocking muscle contraction during strength
training. Moreover, in such cases, the production of a
specific mitochondrial pyruvic acid transporter protein
is reduced. The process of lactic acid accumulation is
especially well-observed in glycolytic fibers, which
have few mitochondria when they are periodically
loaded by people who mainly lead a sedentary lifestyle.

The process of fat oxidation (B-oxidation) also
occurs in the mitochondria. It was found [6] that beta-
oxidation in people leading a sedentary lifestyle is 30%
less than in people with moderate physical activity. In
addition, enzymes that promote the transfer of fatty
acids from the cytosol to the mitochondria (by binding
to L-carnitine) reduce activity by more than 45% in
case of a sedentary lifestyle. Thus, pyruvate
accumulates and fat oxidation decreases. In addition,
these people were found to accumulate active forms of
nitrogen and oxygen. This means that reactive active
forms of oxygen and nitrogen are always produced in
the mitochondria and must be decontaminated. In
people with little physical activity, they are not
decontaminated and lead to damage to organs and
systems of the human body. Such changes may not be
noticeable, but later lead to insulin resistance and other
damage to the body.

Physical activity of a person also contributes to an
increase in the indicator of maximum oxygen
consumption, i.e., the amount of necessary oxidizer,
which is sufficient for the absorption of food nutrients
(carbohydrates, amino acids, fats). The more efficiently
the mitochondria function, the more fat is burned.

Thus, a sedentary lifestyle leads to serious
disorders in the human body, although first this does
not manifest itself at all for a long time. Carbohydrates
and fats of the diet are not absorbed properly, the
oxidation of pyruvic acid and beta-oxidation of fats
decreases, the function of the electron transport chain
and mitochondria is disordered. At the same time, in
the process of vital activity, reactive compounds are
formed in the body, which can cause oxidative stress
and lead to disorders in the function of organs and
systems.

The purpose of the study was to determine the
role of oxygen in the absorption of macronutrients and
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neutralization of reactive compounds with vegetable
antioxidants.

In this paper, the following tasks were solved:

1. Providing a classification of reactive
compounds formed in the course of vital activity.

2. Showing an antioxidant protection complex in
the human body, including endogenous and exogenous
antioxidants.

3. ldentifying
antioxidants.

4. Calculating the nutritional density indices of
exogenous antioxidants.

5. Comparing the effectiveness of antioxidants
from different raw sources according to their food
density index.

raw sources of exogenous

Research materials and methods

Such methods as analysis, synthesis, grouping,
comparison and structuring were used in the study. The
nutritional value index of a product by nutrient was
calculated as a measure of satisfaction of an
individual's need for this nutrient if an individual's
calorie basket were filled with only this product [15].

Results of the research and their discussion

Muscle work contributes not only to pumping
blood and lymph, helping the heart, but also activating
antioxidant protection. Active forms of oxygen (AFO)
and active forms of nitrogen (AFN), as free radicals,
are involved in many processes of the immune system.
At the same time, their excess leads to the formation of
oxidative stress [7-9]. Up to 1 to 3% of the oxygen
consumed by the lungs is converted to active forms of
oxygen. The formation of free radicals occurs as a
result of metabolic processes of the respiratory chain,
phagocytosis, prostaglandin synthesis, cytochrome
P450, etc. The formation of free radicals is also caused
by external sources such as stress, eating habits,
smoking, X-rays, ozone, climate, air pollution,
pesticides, and industrial chemicals [10,11].

Active forms of oxygen are free oxygen-
containing radicals. OH-OH™ — superoxide radical,
HOO - hydroperoid radical, OH — hydroxyl radical, as
well as hydrogen peroxide-H,About, and singlet
oxygen — '0,. Superoxide radicals are formed during
the oxidation of certain substrates by molecular oxygen
(Table 1). They first appear during cellular
metabolism, and therefore cause the formation of other
radicals by interacting with organic molecules,
primarily —unsaturated fatty acid residues of
phospholipids and lipoproteins.

The presence of reactive compounds in the
system leads to the breaking of some chemical bonds
and the formation of new bonds by a hemolytic (free
radical) mechanism. In a homolytic break, the
covalent bond breaks “symmetrically” to form free
radicals — particles that have an unpaired electron.
When a bond is formed, an electron pair is formed due
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to one electron of the reacting particle (radical) and one
electron of the reagent (other radical). The rate of the
entire reaction is determined by the slowest stage.
Depending on how many particles are involved in this
stage, there are:

- monomolecular reactions (one particle takes part
in the slowest stage);

- bimolecular reactions (two particles);

- higher molecular weight or polymolecular
reactions (three or more particles).

The adverse effect of reactive compounds in the
human body is prevented by antioxidants. The latter
can be represented by endogenous or exogenous
substances, the role of which is to prevent damage to
biological macromolecules. Antioxidants can also have
a certain restorative effect [12, 13].

Antioxidants are different compounds with
different modes and locations of action and different
end effects. This amount of antioxidants determines the
individual role of each of them in the body.

Natural antioxidants can be exogenous or
endogenous. Endogenous antioxidants are divided into
enzymatic and nonenzymatic. The classification of
natural antioxidants, together with the most
representative examples, is shown in Table 2.

The chain of antioxidant enzymes in the human
body is represented by such enzymes as superoxide
dismutase, catalase, glutathione peroxidase and
glutathione reductase, shows interaction and represents
the most effective antioxidant protection [11].

Most antioxidants are exogenous compounds
derived from natural sources [11]. Also, in addition to
natural antioxidants, synthetic ones are obtained, which
are more often used in various sectors of the economy.

The group of exogenous antioxidants includes a
few subgroups that an individual obtains mainly with
nutrition. These are vitamins A, D, E, C, minerals,
plant pigments, etc. An adequate diet containing leafy
vegetables, fruits, grains, herbs and spices, etc. is a rich
source of antioxidants.

As a rule, antioxidants can inhibit the formation
of free radicals, neutralize singlet oxygen, interrupt the
spread of auto-oxidation chain reactions, convert
hydroperoxides or metal pro-oxidants into stable
compounds, reduce the activity of pro-oxidizing
enzymes, and enhance the function of the immune
system [14,16]. Antioxidants have a different
mechanism of action, not only absorb they free
radicals, but also limit the effect of transition metal
ions, neutralize active pro-oxidants, and enhance
endogenous antioxidant protection [15,17].

Table 1 — Reactive compounds [11]

Group

Radical compounds

Non-radical compounds

Reactive forms of oxygen
RO’, CO,, CO5’

HO', [0],, O,, HOO', ROQ',

03, H,0,, HOCI, HOI, HOBr, ROOH, CO,
ONOOH, ONOO,
O,NOO’, HOOCOy,, O,

Reactive forms of nitrogen NO’, NO,, NO;3~

ROONO, RO,0NO, CH3(0)OONO;, N,Oy,
N,03, N,Os, HNO, NO,CINO’, NO*

Reactive forms of chlorine cr

CIBr, Cl,, CIO,

Reactive forms of sulfur S

H,S, RSSR, RS(O)SR, RSOH, RS(0),SR, RSR’

Table 2 — Classification of natural antioxidants [11]

Exogenous antioxidants Endogenous antioxidants
Vitamins Microeleme | Carotenoi | Polyphenol Enzymatic Non-enzymatic
nts ds S

Ascorbic Se, Zn, Cu, a-, B- Flavones, Primary | Secondary Low molecular Metal-

acid, Mn, Fe carotene anthocyani | security | security binding

tocophero zeaxanthi | ns, isofla- system system proteins

Is, n, lutein, | vones,

tocotrieno lycopene | phenolic

Is, acid

retinol
Gluta- Glutathione Lipophilic Hydrophil | Ferritin,
thione reductase, (lipoic acid, | ic (uric transferrin,
peroxi- glucose-6- ubiquinone, | acid, albumin,
dase, phosphate plasmaloge | glutathion | ceruloplasmi
catalase, | dehydrogena | ne) e, n,
super- se, glutation conjugate | metallothion
oxide S-transferase ein
dismuta bilirubin,
se melatonin

, amino
acids)
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Thus, in the course of vital activity in the body,
reactive active forms of oxygen and active forms of
nitrogen are formed, the action of which can be
interrupted due to endogenous and exogenous
antioxidants, each of which performs its function and is
important. Most of the antioxidants are exogenous and
they must be obtained from food. It is necessary to
select such diets that would provide a daily rate of
exogenic antioxidants.

Today, in addition to the rate of consumption of
macronutrients, vitamins, and mineral elements, the
Ministry of Health of Ukraine has developed rates for
the consumption of micronutrients that have a
physiological effect on the human body (Table 3) [18].

The chain of antioxidant enzymes in the human
body is represented by such enzymes as superoxide
dismutase, catalase, glutathione peroxidase and
glutathione reductase, shows interaction and represents
the most effective antioxidant protection [11].

Most antioxidants are exogenous compounds
derived from natural sources [11]. Also, in addition to
natural antioxidants, synthetic ones are obtained, which
are more often used in various sectors of the economy.

The group of exogenous antioxidants includes a
few subgroups that an individual obtains mainly with
nutrition. These are vitamins A, D, E, C, minerals,
plant pigments, etc. An adequate diet containing leafy
vegetables, fruits, grains, herbs and spices, etc. is a rich
source of antioxidants.

As a rule, antioxidants can inhibit the formation
of free radicals, neutralize singlet oxygen, interrupt the
spread of auto-oxidation chain reactions, convert
hydroperoxides or metal pro-oxidants into stable
compounds, reduce the activity of pro-oxidizing
enzymes, and enhance the function of the immune
system [14,16]. Antioxidants have a different
mechanism of action, not only absorb they free
radicals, but also limit the effect of transition metal

ions, neutralize active pro-oxidants, and enhance
endogenous antioxidant protection [15, 17].

Thus, in the course of vital activity in the body,
reactive active forms of oxygen and active forms of
nitrogen are formed, the action of which can be
interrupted due to endogenous and exogenous
antioxidants, each of which performs its function and is
important. Most of the antioxidants are exogenous and
they must be obtained from food. It is necessary to
select such diets that would provide a daily rate of
exogenic antioxidants.

Today, in addition to the rate of consumption of
macronutrients, vitamins, and mineral elements, the
Ministry of Health of Ukraine has developed rates for
the consumption of micronutrients that have a
physiological effect on the human body (Table 3) [18].

Analysis of the values shown in the table shows
that even among vegetable crops rich in vitamin C, the
range of values is very large. Red bell pepper and
parsley are leaders in relation of vitamin C content. At
the same time, these plants also contain other
antioxidants. Spinach, carrots, chard, parsley and other
vegetables have a significant content of B-carotene.
Spinach and chard are rich in tocopherols, which in
fresh raw materials are effective together with vitamin
C, which protects them from oxidation. In addition,
some vegetables contain other antioxidants. For
example, parsley is rich in lutein and zeaxanthin,
whose nutritional density index is 51.0. Red pepper
contains bioflavonoids, the biological activity of which
is due to the ability to inhibit the oxidation of L-
ascorbic acid and lipid peroxidation.

If we compare the antioxidant activity of fruits
and berries by the nutritional density index of vitamin
C and B-carotene, we can determine the following raw
materials rich in these indicators, which are shown in
Table 5.

Table 3 — Recommended consumption rates of minor and biologically active food substances with an
established physiological effect on the body (for the adults)

Name of the substance | Quantity (per day)
Vitamins and vitamin-like substances

Carotenoids (mg), 15
including p-carotene (mg) 5

Inositol (mg) 500
L-carnitine (mg) 300
Coenzyme Q10 (mg) 30

Lipoic acid (mg) 30
Orotoic acid (B13) (mg) 300
Choline (mg) 500
Methylmethionine sulfonium (mg) 180
Para-aminobenzoic acid (mg) 100
Flavonoids (mg) 250 (including catechins - 100)
Isoflavones, isoflavonglycosides (mg) 50

Plant sterols (phytosterols) (mg) 270
Glucosamine sulfate (mg) 700
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Table 4 — Nutritional density indices of vitamins C, E and p-carotene of some types of vegetables

Product General food Food density index Food density Food density

density index of vitamin C index of index of

B-carotene vitamin E
Amaranth, leaves 28.0 42.0 0.0 0.3
Broccoli 5.8 58.0 4.2 3.1
Ginger 1.0 1.4 0.0 0.4
Sprouts 5.7 44.0 4.2 2.7
Red cabbage 3.7 26.0 8.6 0.5
Watercress salad 17.0 48.6 32.0 2.9
Dandelion, greens 15.0 17.0 52.0 10.0
Chard 32.0 35.0 77.0 13.0
Carrots 5.7 3.2 81.0 2.1
Red bell pepper 5.1 92.0 21.0 6.8
Parsley 29.0 82.0 58.0 2.8
Lettuce 4.8 24.0 0.0 0.1
Tomato powder 4.1 8.6 14.0 5.4
Spinach 25.0 17.0 98.0 12.0
Sorrel 5.8 48.0 0.1 0.0

Table 5 — Nutritional density indices of vitamins C, E and beta-carotene of certain types of fruits

and vegetables

Product General food density Food density index Food density index of | Food density index of
index of vitamin C f-carotene vitamin E
Apricot 1.5 4.6 9.1 2.5
Avocado 1.1 1.4 44.8 1.6
Cherry 1.0 4.4 6.2 0.0
Watermelon 2.6 4.0 4.0 0.1
Kiwi 1.2 27.0 0.5 0.3
Blackberries 2.2 11.0 1.2 3.6
Plum 0.6 4.6 1.7 0.8
Wild rose hips 3.4 58.0 1.2 4.8

A comparison by the total nutritional density index
and the nutritional density indices of vitamin C and B-
carotene shows that vegetables are necessary in the diet
from the point of view of the content of these
antioxidants.

In terms of the mineral elements that are
antioxidants according to the above classification, the
studied vegetables have the values of the food density
index shown in Table 6.

It was found that the above vegetables contain a
significant amount of mineral compounds, and the food
density indices

of Cu, Mn and Fe significantly exceed the
recommended rate of their consumption. Zn nutritional
density indices have slightly lower values, but only for
ginger, carrots and tomato powder this indicator does
not reach unity, which indicates a low zinc content in
these vegetables compared to the norm of consumption.
Green vegetables are relatively rich in scandium (except
dandelion greens), in which the food density index is
higher than 1. This powerful antioxidant in large doses
can exhibit toxic properties, so obviously nature itself
has looked to observing the main rule of food
consumption: Primum non nocere! (First, do no harm).

The values of the food density index of mineral
elements that are antioxidants of fruit and berries are
shown in Table 7.
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Fruits and berries contain fewer mineral elements —
antioxidants compared to vegetables, and the trend
regarding the content of scandium and zinc remains. To
find these antioxidants, non-traditional plant raw
materials should be studies.

It has been shown that vegetable raw materials,
especially vegetables, contain a significant amount of
antioxidants, such as L-ascorbic acid, tocopherols, -
carotene, and mineral elements. Diets should be selected
in such a way that a daily norm of various antioxidants
is provided. Food products produced in restaurant
establishments and enterprises should be enriched with
physiologically  functional ingredients that have
antioxidant properties. Food density indices of
substances with antioxidant properties in various types
of vegetables, fruits and berries are determined. It is
shown that some types of plant raw materials can be a
source of a complex of antioxidants of various types.
Drinks, dishes and other food products enriched with
antioxidants can eliminate the contradiction between the
sufficient intake of oxidizer into the human body,
respectively, the formation of active forms of oxygen
and other reactive compounds and the Prevention of
oxidative stress by interrupting free radical reactions.
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Table 6 — Food density indices of mineral elements of some types of vegetables

Vegetables Food density indices of mineral elements
Se Zn Cu Mn Fe
Amaranth, leaves 1.1 6.3 14.0 38.0 20.0
Broccoli 2.1 2.0 2.9 6.2 4.3
Ginger 0.1 0.5 5.6 2.9 15
Sprouts 1.1 1.6 3.3 7.8 6.5
Red cabbage 0.6 1.2 1.1 7.8 5.2
Watercress salad 0.7 1.2 11.0 17.0 8.1
Dandelion, greens 0.3 15 7.6 7.6 14.0
Chard 14 3.2 19.0 19.0 19.0
Carrots 0.1 0.9 2.2 3.5 15
Red bell pepper 0.1 1.3 1.1 3.6 2.8
Parsley 0.3 5.0 8.3 4.4 14.0
Lettuce 14 2.5 4.4 38.0 6.1
Tomato powder 0.2 0.9 8.2 6.5 3.0
Spinach 1.2 3.8 11.0 39.0 24.0
Sorrel 1.3 1.4 3.0 16.0 22.0
Table 7 - Food density indices of mineral elements of certain types of
fruit and berries
Fruits and Food density indices of mineral elements
berries Se Zn Cu Mn Fe
Apricot 0.1 0.7 3.3 1.6 1.6
Avocado 0.1 0.1 2.4 0.9 0.7
Cherry 0.0 0.1 4.2 2.2 1.3
Watermelon 0.1 0.4 2.8 1.3 1.6
Kiwi 0.1 0.2 4.3 1.6 1.0
Blackberries 0.3 2.1 7.7 15.0 2.9
Plum 0.0 0.4 2.5 1.1 0.7
Wild rose hips 0.0 0.3 1.4 6.3 1.3

Testing of research results. In the current
conditions, the study was conducted in the educational
and scientific laboratory of the Department of
restaurant and health nutrition technology and in the
scientific and educational restaurant 112 of the Center
for Food Culture for students of the Odessa National
University of Technology.

Conclusion

The main problem in the organization of healthy
nutrition is the qualitative assimilation of
macronutrients of food (carbohydrates and fats) by
their oxidation, provided that the human body is
sufficiently provided with oxygen entering the body
when combining nutrition with moderate physical

activity. On the other hand, the process of oxygen
absorption and assimilation is accompanied by the
formation of active forms of oxygen and other reactive
compounds, which can have a negative impact on the
human body. This contradiction can be resolved by
providing the diet with the necessary amount of
numerous exogenous antioxidants from plant raw
materials. Vegetables are a source of vitamins,
biologically active compounds and microelements,
which allows it to be used as fortifiers of beverages
and other food products as antioxidants. It is shown
that various plant raw materials can be evaluated and
compared as sources of antioxidants by calculating the
food density indices of exogenous antioxidants
contained in the raw material.
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3JOPOBE XAPYYBAHHI SAK CUMBIO3 PAIIIOHAJIBHOI'O XAPYYBAHHSA TA
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Kadenpa texHom0TIi pecTOpaHHOTO i 03I0POBYOTO XapuyBaHHSI

OpechKuil HaiOHATBHUI TEXHOJIOTTYHUN YHIBEPCUTET

Byn. Kanatna, 112, M. Oneca, Ykpaina, 65039

Amnoranisi. [ToHATTS 370poBOTrO XapuyBaHHs Hepeadadyae ONTHMAajbHE CIIiBBIIHOIICHHS palliOHAIFHO OPraHi30BaHOTO
XapuyBaHHS y IO€IHAHHI 3 PEryJsipHUMH (i3MYHMMH HaBaHTQ)XXEHHAMH. Manopyxomuil croci® >KHTTS NPH3BOJHUTH IO
CepHO3HUX TOPYIICHb Y OpraHi3Mi JroauHu. Uepe3 HU3bKY (i3UUHY aKTUBHICTH KiJIbKICTh OKUCHIOBaYa € HEAOCTATHBOIO IS
3aCBOEHHS MaKPOHYTPIEHTIB 1XKi HaJIGKHUM YMHOM, MOPYLIYETHCS Jlisl €IeKTPOHHO-TPAHCIIOPTHOTO JIaHItora. B Toit ke yac, y
MPOIIECi KUTTEMISUTEHOCTI B OPTaHi3Mi YTBOPIOIOTHCS PEaKIifHO3AaTHI CIIOYKH, IO 37aTHI BUKIUKATH OKCHAATUBHHUN CTpeC
Ta MPHU3BECTH N0 TOPYHIEHb y poOOTi OpraHiB Ta CHCTEM. 3aBISKH Jii aHTHOKCHIAHTHOTO KOMIUIEKCY, IO BKIIFOUAE K
CH/IOTEHHI TaK 1 EK30TeHHI AHTHOKCHIAHTH, BUTBHO paJWKaNbHI OKHCHI TEepeTBOpEHHS ONOKyloThca. B melt mpomec
MiAKITIOYAI0ThCS YHCICHHI AHTHOKCHIAHTH, KOKEH 3 SKHX BUKOHYE CBOIO (YHKHiI0 i € BaxiamBuM. binpma yactiHa
AHTHOKCHIAHTIB € €K30T€HHHMH 1 J0 OpraHi3My JIOAWHH BOHH ITOBHHHI HagXxomuTd 3 Dxero. HeoOximHo mimbmparu Taki
pauioHu XapuyBaHHsS, sKi O 3MoOruM 3a0e3MeuuTH IIOJCHHY HOPMY pIi3HMX AHTHOKCHAAHTIB. XapyoBa HPOIYKIis, IO
BUPOOJISIEThCSL y 3aKiIagax pPEeCTOPAHHOrO TOCIOJAapcTBa Ta HA MIANPUEMCTBAX MOBMHHA OyTH 30araueHa (i3iojoridHo
(GYHKIIOHATEHUMH 1HTPEIi€HTaMH, 110 MAIOTh aHTHOKCHIAHTHI BIAcTUBOCTI. [Toka3aHo, 1110 POCIIMHHA CHPOBUHA, OCOOIUBO
OBOYEBA, MiCTHTh 3Ha4YHY KiBKICTh aHTHOKCHAAHTIB, TAaKUX SIK L-ackopOiHOBa KHCIIOTa, TOKO(DEpOIH, B-KapoTHH, MiHEpAJIbHI
eneMeHTH. BH3HaueHO iHIeKCH Xap4oBOi MITBHOCTI PEYOBHH, IO BOJIOAIIOTH aHTHOKCHIAHTHOIO BJIACTHBICTIO Y Pi3HUX BUAAX
oBouiB, (pykTiB Ta srig. [lokazaHo, IO [desKi BHAM POCIMHHOI CHPOBHHH MOXYTh OYTH JDKEPENIOM KOMILIEKCY
AHTHOKCHIAHTIB pi3HUX BHIIB. Hamoi, cTpaBu Ta iHImIA Xap4oBa MPOAYKIis 30aradeHa Ha aHTHOKCHIAHTH MOXKE YCYHYTH
MPOTHPIYYA MK OCTATHIM HAJXOJPKEHHSM J0 OpraHi3My JIIOIMHH OKHCHIOBAaYa, BiIIOBIIHO, YTBOPEHHAM aKTUBHHX (HOpPM
OKCUTEHY Ta IHIIMX pPeaKLiffHO3JaTHHUX CIOJYK 1 HEIOMYLICHHSM OKHCIIOBAIBHOTO CTPECy LUIIXOM IEePEepUBAHHS BUIBHO-
panukanpHuX peakuiil. [Toka3aHo, IO OLIHUTH i MOPIBHATH Pi3HY POCIHHHY CHPOBHHY SIK JDKEpesia aHTHOKCHAAHTIB MOXKHA
IIUIIXOM PO3PaxyHKY iHIEKCIiB Xap4OBOI IIIJIBHOCTI eK30r€HHUX aHTHOKCHIAHTIB, 1[0 MICTATHCS Y CHPOBHHI.

KirouoBi cioBa: 3mopoBe xapuyBaHHs, (i3WYHAa aKTHBHICTh, PEaKIiHO3JAaTHI CHONYKH, AaHTHOKCHAAHTH, i1HAEKC
Xap4YoBOT IUTEHOCTI.
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