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The textbook prepared by scientists and teachers of Hunan University of Hu-
manities and Technology, China; Henan Institute of Science and Technology, China;
Sumy National Agrarian University, Ukraine contains comprehensive scientific ma-
terials of the basic ingredients of healthy nutrition. The publication can be useful for
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JLESENEAR. BB BKEMMRERFRIFE CEYER

*1

FiR HE | BEAR x | siEYH, | B x
Bit | 59 %

MOZI3AAB1 120 2,2 2,2 6,5(0,72) 13
EN=E 115 2,6 2,5 6,0 (0,72) 13
TE124 A 110 2,9 2,3 5,5(0,7%) 13
INEZkY 1540 | 53 37 53 212
4F6% 2000 | 65 33 58 305
6% 2200 | 70 36 65 332
TE10% 2400 | 78 39 70 365
NEBEZHEZ 2800 | 91 46 82 425
NEBEH L% 2500 | 83 42 75 386
MI4ZENTZ A 3200 | 104 52 94 435
14175 &% 2650 | 86 43 77 403

LY FIZRDMARNILE, FRIVERETIARAE,;

2LEHEMRTERE, BETIARKE
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ILES BT YRNFERE CPFHRER)

s Ca, | P, |Mg,| Fe, Se, Cu, Zn, | J,

mg | mg |mg | mg | mkg mg mg | mg

MOZEI3/4B 400 | 300 | 50 4 |10-15/03-0,5| 3 | 40
4Z 64 H 500 | 400 | 60 7 [10-15]03-05| 4 | 50
TEI2ANB 600 | 500 | 70 | 10 | 10-15|03-0,5| 7 | 60
1235 800 | 800 | 100 | 10 | 10-30|0,3-0,7| 10 | 70
4F6% 800 | 800 | 120 | 10 20 1,2 10 | 90
6% 800 | 800 | 150 | 10 30 1,5 10 | 100
TE10% 1000 | 1000 | 170 | 12 30 1,5 10 | 120
1IZE13%5858 % | 1200 | 1200 | 280 | 12 40 2,0 15 | 150
1IZE13% 8% | 1200 1200 | 270 | 15 45 1,5 12 | 150
142175 85E % | 1200 | 1200 | 400 | 12 50 2,5 15 | 200
1421758 %% | 1200 | 1200 | 300 | 15 50 2,0 13 | 200
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JLES A BERNTRE
CPEER)

Fid A, D, E, K, Bi, | B2, | Bs, | Folate, | Bz, | PP, | C,

mkg | mkg | mg | mkg | mg | mg | mg mkg mkg | mg | mg

MOZEI3B 400 8 3 5 03 [04] 04 25 0,5 5 30

4Z64 A 400 10 4 8 04 103 05 40 0,5 6 35

EIVAS 500 10 5 10 | 0,5 (06| 06 60 0,6 7 40

18345 600 10 6 15 0,8 (09| 09 70 0,7 10 | 45

4565 600 10 7 20 | 0,8 | 1,0 | 1,1 80 1,0 12 | 50

6% 650 10 8 25 09 | 1,1 | 1,2 90 1,2 13 55

TE10% 700 | 2,5 | 10 | 30 1,0 | 1,2 | 1,4 100 1,4 15 | 60

1IZE13FHSE | 1000 | 2,5 | 13 | 45 13 | 1,5] 17 160 2,0 17 | 75
%

M11Z13%H | 800 | 2,5 | 10 | 45 1,1 | 13| 1.4 150 2,0 15 70

2%
M145 %175 | 1000 | 2,5 | 15 65 L3 | 1,3] 20 200 2,0 20 | 80
%%

14ZE17% 9% [ 1000 | 2,5 | 12 | 55 1,2 | 1,5 1,5 180 2,0 17 | 75

%
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RNHATEIITENKIBREN SRR REREE CPRRER)

A5, kg FiR, %
18-29 | 30-39 | 40-59 60 - 74
St (BRAHTR)
50 1450 1370 1280 1180
55 1500 1430 1350 1240
60 1590 1500 1410 1300
65 1670 1570 1480 1360
70 1750 1650 1550 1430
75 1830 1720 1620 1500
80 1920 1810 1700 1570
85 2010 1900 1780 1640
90 2110 1990 1870 1720
it GERARET$O

50 1080 1050 1020 960
55 1050 1120 1130 1030
60 1230 1190 1160 1100
65 1300 1260 1220 1160
70 1380 1340 1300 1230
75 1450 1410 1370 1290
80 1530 140 1440 1360
85 1600 1550 1510 1430
90 1680 1630 1580 1580

124




%5

BABIIENRREANSEAR. Bl Bokth &R & RindE

CPER)
FiR, % R EAR, ¢ BERE, | BRKLED, g
keal 2B %) g

S A
18-29 2450 67 37 68 392
30-39 2300 63 36 64 368
40-59 2100 58 32 58 336
60 -74 2000 65 35 60 300
75 and older 1800 53 26 54 270

YN
18-29 2000 55 30 56 320
30-39 1900 52 29 53 304
40-59 1800 50 28 51 288
60 -74 1600 50 28 44 240
35BN 1400 46 23 39 220
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AT T IIEBN I B AT R 1 75 R AR

CPE8R)
FW, % Ca, P, | Mg, | Fe, Se, Cu, Zn, J,

mg mg | mg | mg mkg mg mg | mg

BA
18-29 1200 | 1200 | 400 | 15 70 3,0 15 | 0,15
30-39 1200 | 1200 | 400 | 15 70 3,0 15 | 0,15
40 - 59 1200 | 1200 | 400 | 15 70 3,0 15 | 0,15
60 -74 800 | 1200 | 400 | 15 70 3,0 15 | 0,15
75 and older 800 | 1200 | 400 | 15 70 3,0 15 | 0,15

zZA
18-29 1100 | 1200 | 350 | 17 50 3,0 12 | 0,15
30-39 1100 | 1200 | 350 | 17 50 3,0 12 | 0,15
40 - 59 1100 | 1200 | 350 | 17 50 3,0 12 | 0,15
60 -74 1000 | 1200 | 350 | 17 50 3,0 12 | 0,15
5% R E 1000 | 1200 | 350 | 17 50 3,0 12 | 0,15
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BA ) IE SN I B A AR R I R SR b
CPERR)

TFE, 5| A, D, E, K, Bi1, | B2, | Be, | Folate, | Bia, | PP, C,

mkg | mkg | mg |mkg| mg | mg | mg | mkg |mkg| mg | mg

B A

18-29 |1000| 2,5 15 | 65| 1,6 | 2,0 |20 250 3 22 | 80

30-39 |1000| 2,5 15 ] 65| 1,6 2,020/ 250 3 22 | 80

40-59 [1000| 2,5 15 | 65| 1,6 | 2,0 |20 250 3 22 | 80

60-74 | 1000 2,5 | 15 | 65 | 1,6 | 2,0 | 2,0 | 250 3 22 | 80

55K LE | 1000 | 2,5 15 | 65| 1,6 | 2,020 | 250 3 22 | 80

ZA

18-29 |1000| 2,5 | 15 | 65 | 1.3 | 1,6 | 1,8 | 200 3 16 | 70

30-39 |1000| 2,5 15 65| 13 |1,6 |18 200 3 16 | 70

40-59 |[1000| 2,5 15 [ 65| 1,3 1,618 200 3 16 | 70

60-74 | 1000 | 2,5 15 [ 65| 1,3 | 1,6 |1,8 200 3 16 | 70

BEMELE 1000 2,5 | 15 | 65 | 1,3 | 1,6 [ 1,8 200 3 16 | 70
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Happiness is a good bank account, a good cook, and good digestion.
Jean-Jacques Rousseau
[philosopher, writer, thinker of the Enlightenment]

Nutritiology (Latin nutritio — «nutrition" and Greek Adyog — «learningy) is the
science of nutrition, which is aimed at studying the functional, metabolic, hygienic and
clinical aspects of the interaction of nutrients and their impact on the human body.
Nutrition is an integral part of food hygiene. Science includes general provisions of
balanced eating behavior, forms recommendations for the selection and preparation of
various products, and describes their impact on human health. At the same time, food
hygiene reflects the principles of organizing an optimal diet for both healthy and sick
people. This aspect is the main difference between scientific directions.

In the strategy for the development of food hygiene, scientific foundations and
practical measures for rational behavior and nutrition culture of people are formed. At
the same time, scientifically based requirements for sanitary protection of natural food
resources are being formed, which include methods of quality control and safety of raw
materials and finished products at all stages of production.

Monitoring of food production is carried out regardless of the form of
ownership of the enterprise. Control of quality and safety indicators at all stages of the
technological process, which also includes control of packaging materials and the
principles of selling the finished food product, these aspects guarantee food security.

In the people's Republic of China, as in the developed countries of the World,
Food Security is at a high level. Regardless of the influence of global market conditions
and other external factors, people are guaranteed access to food in the amount of
maintaining the necessary quality of life, as well as socio-economic conditions are
created for the consumption of a rational variety of basic food products.

To increase the level of food security, fundamental and applied research is
relevant in order to improve traditional and introduce new methods for determining

indicators of food quality and safety.
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SECTION 1
BASIC FOOD SUBSTANCES
AND THEIR IMPORTANCE IN NUTRITION

The basis of rational nutrition is the concept of Academician A. A. Pokrovsky
(1960) on balanced nutrition, according to which the body should receive food sub-
stances not only in sufficient quantities, but also of a certain quality, which corre-
sponds to the adaptive capabilities of the child's gastrointestinal tract and the level of
its metabolic processes. This provision provides for determining the absolute amount
of each food factor and their ratio to each other, taking into account the physiological
maturity of the human body.

Food should not only meet a person's needs for essential nutrients and energy,
but also perform preventive and curative functions.

According to the World Health Organization, there has recently been a steady
trend of deterioration in the health status of people in the world. The average life ex-
pectancy decreases, and the rates of chronic diseases increase. An international or-
ganization operating under the auspices of the United Nations, the United Nations
Children's fund, UNICEF, determines that only 40% of children can be considered
practically healthy. The results of statistical studies indicate an increase in the number
of children who suffer from certain diseases, namely metabolic disorders (paratrophy,
obesity), diseases of the blood and hematopoietic organs, disorders of the endocrine
system (diabetes mellitus), disorders of the genitourinary system (pyelonephritis),
diseases of the digestive system, disorders of amino acid metabolism — phenylketonu-
ria. The number of sick children with various pathologies increased by about 20-30
percent, depending on the type of disease. In parallel, there is a constant increase in
the disease of people of different age groups. Chronic diseases of a cardiovascular
nature, diseases of the respiratory system, digestive organs, and oncological diseases

are detected.

133



As a result of joint research with general practitioners, it was found that one
of the most important causes of pathologies of the disease is unsatisfactory nutrition.
Most people of different age groups have violations of proper nutrition. This is due to
insufficient intake of food substances, and a violation of the nutritional status. Major
nutritional disorders:

- excessive consumption of animal fats;

- polyunsaturated fatty acid deficiency;

- deficiency of full-fledged (animal origin) proteins;

- vitamin deficiency (ascorbic acid, riboflavin (B:), thiamine( B1), folic acid,
retinol (A) and beta-carotene, tocopherol (E) and others);

- lack of minerals (calcium, iron) ;

- deficiency of trace elements (selenium, zinc, iodine, fluorine);

- lack of dietary fiber.

Nutrition plays an important role in the complex of measures to improve
health. The state of health of a child and an adult depends on 70% of the lifestyle,
where nutrition is an important component. One of the conditions for rational nutri-
tion is sufficient provision of full-fledged food products in the required assortment.

The problem of proper nutrition of children has not only medical, but more
social significance and is a determining factor in all further human development. The
state of health of the human body, the level of disease and mortality depends on the
quality of nutrition. Rational nutrition that meets the physiological needs of a young
body ensures the harmonious development of the child, increases his immunity, re-
sistance to various adverse environmental factors.

The basis of life is a set of processes of assimilation and dissimilation. The ra-
tio of these processes characterizes the metabolism, the level of which is different in
each age period. In a growing organism, the processes of assimilation and synthesis
predominate. Metabolism is carried out with the help of enzymes — biological cata-
lysts that determine the mutual consistency and strict sequence of chemical reactions

and have the ability to accelerate the course of these reactions many times.
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Food is the only source of vital substances — proteins, fats and carbohydrates,
minerals, trace elements and vitamins necessary for the growth and formation of the
body, its active activity and resistance to adverse environmental influences. From the
products of the breakdown of food substances through complex chemical transfor-
mations in the body, there is a continuous synthesis of proteins and protein substanc-
es, lipids, carbohydrates, minerals and other complex compounds necessary to ensure
the stability and renewal of morphological structures, the creation of functionally ac-
tive compounds - enzymes, hormones.

For the implementation of synthesis processes, a constant flow of energy is
necessary. Energy Exchange is one of the main manifestations of vital activity,
thanks to which growth and development are carried out, high order of metabolic
processes and functional organization of biological systems are ensured. The body
receives the energy it needs, which is created by breaking down carbohydrates and
fats, to a lesser extent proteins that are used in a growing body, for plastic purposes.
The younger the child, the more energy is needed to cover the energy costs associated
with his intensive growth, the development of metabolic processes and the mainte-
nance of basic vital functions. Due to the functional immaturity of the central nervous
system and a number of other organs and systems, high intensity of metabolic pro-
cesses, the growing body of the child quickly reacts to insufficiency or excess in the
diet of certain food substances, changes in important functions — a violation of physi-
cal and mental development, a disorder of the activity of organs that perform the
main function of ensuring homeostasis, weakening of natural and acquired immunity.

Nutrition should correspond in composition, quantity and quality of all com-
ponents — proteins, fats, carbohydrates, mineral salts, trace elements and vitamins — to
the age-related physiological needs of the human body. All food substances, accord-
ing to their role in the body, are divided into two groups - essential and interchangea-
ble substances. Essential nutrients are those that are not synthesized in the body at all,
or are synthesized in insufficient amounts to meet the need for them. Essential nutri-
ents include protein, vitamins, some fatty acids (polyunsaturated), minerals, and wa-

ter.
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Chapter 1.

[ Protein. Significance and effect on the body
HZN—(IZH—C—OH

R
Proteins are complex nitrogenous high-molecular pol-

ymers consisting of amino acids. Proteins make up approximately 20% of a person's
body weight, and more than 50% of the dry cell mass.

It should be noted that the role of proteins in the human body is extremely
large. The functions of proteins are diverse. Proteins are part of the nucleus, proto-
plasm, and cell membranes of all organs and tissues. The most important function of
proteins is plastic. Proteins are involved in the processes of reproduction of living
matter, are part of nucleoproteins. Bone and cartilage proteins perform a supporting
function. Actin and myosin provide muscle contraction. Proteins have catalytic ac-
tivity, since all enzymes are proteins.

The body's protective reactions are associated with proteins: in particular, an-
tibodies formed when foreign substances enter the body are proteins. Therefore, they
ensure the body's resistance to infectious factors. Proteins form inactive complexes
with toxins that are excreted from the body, therefore, that is, they perform an anti-
toxic function.

The process of blood clotting, which occurs with the participation of plasma
proteins, prevents large blood losses. Some proteins of blood plasma and shaped ele-
ments provide the transport of nutrients, oxygen, carbon monoxide, metabolic prod-
ucts, steroid hormones, metals, therefore, perform a transport function

Food proteins affect the processes of excitation and inhibition in the cerebral
cortex. Many hormones and their derivatives are also proteins. Thus, the regulatory
function of proteins is carried out.

In the human body, protein is a source of energy. When 1 g of protein is oxi-
dized, 4 kcal of heat is released. In human tissues, proteins are not stored "in reserve",
so it is necessary to take them daily with food. Only some tissues of living organisms
are able to accumulate proteins (egg ovoalbulin, milk casein, plant seed proteins), that

is, proteins perform a "spare role".
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Proteins, especially glycoproteins, perform a receptor function, so they are
able to attach certain substances.

Proteins perform a homeostatic (buffer) function, as they help maintain the
constancy of the internal environment of the body (blood plasma, secretion of the di-
gestive system).

In the absence of sufficient protein, it is impossible to use vitamins and min-
erals necessary for metabolic processes. Proteins contribute to a more complete mani-
festation of the biological properties of other nutrients entering the body with food.
Thus, proteins are vital substances, without them life, growth and development of the
body are impossible.

Tissue proteins are constantly being updated. The intensity of this process is
not the same in different tissues. The intestinal epithelium is updated quickly (every
3-5 days), and collagen, a protein of connective tissue and bones, is very slow. It is
known that on average 50% of the body's proteins are updated in 3 weeks.

Proteins are synthesized in the body from amino acids that are formed during
the dissimilation of dietary proteins and during the breakdown of their own tissue
proteins.

Due to the reutilization of amino acids that are boiled down due to metabo-
lism, approximately 2/3 to 3/4 of the body's own proteins are synthesized. Therefore,
due to the diet, such an amount of amino acids should be supplied that would ensure
the synthesis of 1/3 to 1/4 of their own tissue proteins.

In a healthy adult with a full-fledged diet, there is a nitrogen balance, that is,
the amount of nitrogen consumed by proteins absorbed in the small intestine is equal
to the amount of nitrogen excreted in the urine.

In a young growing body, plastic processes predominate, muscle protein mass
accumulates, hormones, enzymes and other compounds are formed. As a result, there
is a positive nitrogen balance, that is, less nitrogen is excreted from the body than
comes from food. When there is a lack of protein in the diet, as well as in the elderly,
the nitrogen balance becomes negative. Such a nitrogen balance also develops when

there is a lack of any essential nutrient: amino acids, vitamins, minerals, as well as
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when the digestibility of food is disrupted due to certain diseases. Prolonged negative
nitrogen balance leads to the death of the body.

The need for proteins in children, compared with adults, is higher. This is due
to the fact that in the child's body, the processes of growth and development are more
intense and a significant part of the protein obtained from food is spent on new cells
and tissues. Proteins are those components of food that cannot be replaced by either
fats or carbohydrates. With insufficient protein, the activity of the nervous and endo-
crine systems is disrupted, juices and enzymes are released, which play an important
role in the digestive processes. Oxidative processes are disrupted in the tissues, the
absorption of vitamins decreases and the resistance of the child's body to various in-
fections weakens. Amino acids, which are formed during the breakdown of dietary
protein in the digestive tract and which enter the tissues and cells of the body with the
blood flow, are used for the synthesis of proteins that perform various functions in the
body — trophic, transport, catalytic, regulating

Amino acids of food proteins are divided into two groups: essential and non-
essential. Essential amino acids are not synthesized in the human body and therefore
must necessarily come from food. These include —arginine, valine, histidine, isoleu-
cine; leucine; lysine; methionine; threonine; tryptophan; phenylalanine. For infants
and young children, the synthesis of the amino acid histidine is limited. The need for
histidine at the age of up to four months is 16 mg/kg/day — 33 mg/kg/day, by two
years it decreases to 10 mg/kg/day — 18 mg/kg/day. The age at which histidine is a
non-essential amino acid is unknown.

For newborns and children of the first 4 - 5 months of life, the amino acid
composition of breast milk proteins is ideal and therefore they are used with maxi-
mum efficiency. In breast milk, the sum of sulfur — containing amino acids-
methionine and cystine, as well as their ratio, respectively, is 4.6 % (to protein) and
0.7 : 1. according to scientific data, cystine for newborns and infants is only part of
the non-essential amino acid, since at this age the transition of methionine to cystine
is limited due to insufficient formation of the enzyme cystine. Cystine is involved in

the most important functions of the body. The biological activity of a number of hor-

138



mones (insulin, (ACTH adrenocorticotropic hormone)), coenzyme A and glutathione
is due to the presence of SH— groups of cystine in their composition. Many amino ac-
ids-threonine, methionine, valine, histidine, cystine, arginine, alanine, asparagine and
aspartic acid, glutamine and glutamic acid, proline, serine-are glycogenic .

Thus, the main task of nutrition is to provide diets with complete proteins in
quantitative and qualitative terms at all stages of development of the child's body.

To study the body's need for proteins, their balance is examined, that is, they
compare the amount of proteins that have entered the body and the amount of release

of their breakdown products.

Protein. Biological value

The biological value of dietary proteins is determined by their amino - acid
composition. Proteins that contain all essential amino acids in an amount sufficient
for the synthesis of tissue proteins are complete. They are found in animal products:
milk, meat, eggs, fish. The digestibility of these proteins is up to 90%. In products of
vegetable origin (flour, cereals, legumes), proteins do not contain a complete set of
essential amino acids or contain them in insufficient quantities and therefore belong
to the category of defective ones. These proteins are absorbed by only 60% or less.
However, a full-fledged diet cannot consist only of animal products. The only excep-
tion is a short period of life - the first 4 - 5 months, when a newborn child receives
only dairy nutrition, due to which the need for proteins and amino acids is completely
covered by animal proteins.

To ensure a balanced diet, the diet should include sufficient amounts of ani-
mal and vegetable proteins. At the same time, the ratio of essential and non-essential
amino acids is mutually enriched and balanced. Under certain conditions, non-
essential amino acids have a protective effect on the consumption of essential amino
acids. As a result of such actions, the best conditions are created for the synthesis of

tissue proteins.
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With mixed diets, the composition of other components is enriched-lipids,
carbohydrates, mineral salts, trace elements, vitamins, which also helps to improve
the regeneration of blood hemoglobin, strengthen immunity.

The biological activity of proteins is affected by:

- availability of essential amino acids;

- the ratio of essential and non-essential amino acids;

- compliance of proteins with the action of enzymes;

- digestibility of protein hydrolysis products;

- protein content of antiproteases, anti-vitamins and allergy factors.

According to the content of the mass fraction of protein, products are divided
into groups:

I group - protein mass fraction content (>15%). This group includes - milk,
milk products, poultry products, rabbit meat, beef meat, legumes. The mass fraction
of protein in these products ranges from 18 to 26%.

II group - protein mass fraction content from 10 to 15%. This group includes
products made from pork meat and eggs.

IIT group - protein mass fraction content from 5 to 10%. This group includes
products made from flour and cereals.

In vegetables, fruits and berries, the content of the mass fraction of protein is
not high.

At the same time, it is necessary to take into account not only the quantitative
but also the qualitative composition of proteins.

According to the qualitative composition, proteins are divided into four classes:

The first class consists of proteins that have alimentary specificity, in particu-
lar, milk proteins and egg proteins. Milk and eggs reduce the activity of chemical re-
actions in the body, which result in the formation of simple substances from more
complex substances, that is. catabolism processes.

The second class consists of animal and plant proteins with the best ratio of
essential amino acids (aminogram) with the highest biological value. This group in-

cludes beef, fish, soy, rapeseed, and cotton seed proteins. It should be noted that these
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proteins are distinguished by the so-called absence of the compensation phenomenon.
The body does not participate in correcting the imperfect aminogram of these pro-
teins due to the fund of its own essential amino acids and does not reduce their catab-
olism.

The third class is proteins of plant origin of grain crops. These proteins have a
lower biological value, and do not have high values of the compensation phenomenon

The fourth class — proteins are incomplete, defective, that is, proteins that do
not contain essential amino acids and have zero biological value.

Essential (essential) amino acids are not synthesized in the body. Thanks to
food, these proteins enter the human body. Essential amino acids include: methio-
nine, lysine, tryptophan, phenylalanine, leucine, isoleucine, threonine, valine. They
also include histidine and arginine, which are not synthesized in the child's body.
Some scientists suggest attributing essential proteins to cystine and tyrosine.

Each essential amino acid performs a specific function in the human body. In
the absence of valine, the intensity of assimilation decreases, coordination of move-
ments is disrupted, and skin sensitivity increases (hyperesthesia). The lack of isoleu-
cine and methionine leads to negative consequences - nitrogen balance. Lack of leu-
cine is manifested by growth retardation and weight loss, the presence of degenera-
tive changes in the kidneys and thyroid gland. A lack of lysine leads to a decrease in
the number of red blood cells and their hemoglobin content - well, growth retarda-
tion, negative nitrogen balance, muscle dystrophy and impaired bone calcification.
Methionine is a source of mobile methyl groups necessary for the synthesis of cho-
line, and therefore lecithin, that is, this amino acid has lipotropic properties, namely,
it normalizes the metabolism of fats and phospholipids. Methionine plays an im-
portant role in the prevention and treatment of atherosclerosis. Methionine is also
necessary for the formation of epinephrine. Threonine affects the intensity of protein
synthesis in the body. The absence or lack of threonine leads to stunted growth and
weight loss. Tryptophan is necessary for the formation of niacin, it affects growth and

nitrogen balance. Phenylalanine affects the functions of the thyroid and adrenal
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glands through tyrosine, which is formed from it. Tyrosine also forms Thyroxine and
epinephrine.

The main sources of essential amino acids are milk and dairy products, meat,
fish, eggs, legumes.

In the gastrointestinal tract, food proteins are gradually broken down into
amino acids that enter the bloodstream and are used to build the body's own proteins.
For complete assimilation of food protein, the content of amino acids in it must be
balanced. A lack of even one essential amino acid impairs the use of others. Proteins
of high biological value are characterized by a balance of amino acids, are easily di-
gested and are well absorbed. These include egg, milk, and dairy product proteins,
meat, and fish, excluding connective tissue proteins. Plant-based proteins are less
complete and have an insufficiently balanced amino acid composition. Such proteins
have an insufficient content of one or even two or three essential amino acids. In
wheat protein, the mass fraction of lysine is about 50 %, compared to its quantitative
composition of the "ideal" protein. Protein of potatoes and legumes (peas, beans), in-
sufficient methionine and cystine (approximately 70% of the optimal amount). The
proteins of flour-based products are low in lysine. Plant-based proteins are difficult to
digest by the body. Along with essential amino acids, it is very important to fully
consume essential amino acids from food. If there is a lack of non-essential amino ac-
ids in the diet, essential amino acids are consumed in a larger volume. Thus, it is im-
portant not only to determine the balance of essential amino acids in the product, but
also their ratio with non-essential amino acids. Compliance with this requirement will
help meet the need for essential amino acids as a result of their savings.

Thus, the main task of nutrition is to provide diets with complete proteins in

quantitative and qualitative terms at all stages of development of the child's body.

Protein. Impact of culinary processing

Heat treatment reduces the solubility of proteins. Intra-molecular bonds bro-

ken during denaturation interact intermolecularly, resulting in particle aggregation. In
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other words, denaturation changes in protein macromolecules alter the surface layer
of molecules and lead to a violation of the ratio of hydrophilic and hydrophobic
groups, which leads to a decrease in solubility.

The degree of assimilation of food substances by the body, including proteins,
is significantly influenced by the processes of culinary preparation of products. When
using certain methods of preparing food, it is possible to increase or worsen the di-
gestibility of food. The thermal effect, as well as the use of acids, causes denaturation
of protein molecules, facilitates the access of digestive enzymes to peptide bonds and
thus improves the absorption of food substances.

When the product is heated to a temperature of 70 to 100°C, the proteins are
compacted. This worsens the conditions of exposure to proteolytic enzymes. The du-
ration of the heat treatment process negatively affects the quality of the nutritional
value of protein, as the composition of amino acids is destroyed. Prolonged heat
treatment, frying, worsens the digestibility of proteins due to the formation of a dense
crust on the surface of products, which makes it difficult for enzymes to work. At the
same time, the use of the cooking process has the best effect on the quality of the nu-
tritional value of protein. Cooked meat or fish is better absorbed than fried. Since the
connective tissue turns into a jelly-like state during cooking. At the same time, pro-
teins are partially dissolved in water during cooking and are more easily broken down
by proteolytic enzymes. It should also be noted that when using the process of high-
temperature heat treatment of frying, some proteins can react with carbohydrates and
other substances that are present in the food product. As a result of such chemical
processes, nitrogen — containing dyes are formed, which are formed as a result of the
saccharoamine reaction (Maillard reaction) - melanoidins that are not absorbed by the
body.

When exposed to heat, the reactions of amino acids of proteins are pierced in
different ways. Lysine reacts most easily to melanoidin formation. Methionine and
cystine are relatively unstable to heat. These amino acids are very sensitive to many

types of processing.
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Thus, the biological value of products that are subjected to heat treatment is
maximally reduced.

In food products of animal origin, as well as plant origin, grain and legumi-
nous proteins represent an average of 95% of nitrogenous substances. Moreover, in
vegetables and fruits, proteins represent an average of 50% of nitrogenous substances.

Nitrogenous substances are non-protein in small amounts, but some of them
have a noticeable effect on the body. These are nucleic acids, purine bases, creatinine,
nitrates, and other compounds. Nucleic acids are always found in animal tissues, so
they are constantly found in animal products. Most of them are found in meat and
fish offal such as liver and kidneys - on average from 800 to 900 mg%, in fish meat
from 300 to 400 mg%, in meat from 200 to 250 mg%, bread up to 70 mg%, milk and
dairy products from 25 to 40 mg%, in vegetables up to 40 mg %. Relatively high pu-
rine bases in meat and fish from 0.1 to 0.2 %, they also contain from 0.2 to 0.6% cre-
atinine. Purine bases and creatinine in meat offal (liver, kidneys) - twice as much as
in muscle. Purine bases and creatinine are very easily converted to broth when
cooked (up to 50% of the original amount). These substances affect the digestive
glands and they produce a large amount of digestive juice. This negatively affects the
health status of children and the elderly. Excessive use of purine bases contributes to
the development of gout, because they form uric acid in the tissues.

Uric acid salts can be deposited in joint bags, cartilage, and soft tissues
around small joints. As a result, the likelihood of gout, joint diseases, and urolithiasis
with the formation of stones increases.

Nitrates are mainly found in plant-based products. A lot of nitrates in green
leafy vegetables: lettuce up to 290 mg %, rhubarb up to 230 mg %, parsley up to 180
mg %, Onions up to 80 mg %, spinach up to 80 mg %, sorrel up to 50 mg %. In other
vegetables, they are most often found in beets up to 115 mg%, rutabagas up to 45 mg
%, carrots up to 25 mg %, cabbage up to 10 mg %, potatoes up to 2 mg %. However,
if nitrogenous fertilizers are used improperly, the nitrate content in vegetables in-

creases significantly. Most fruits have a nitrate content of no more than 1 mg %.
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The negative effect of large amounts of nitrates lies in the fact that in the di-
gestive tract they can partially recover to nitrites and cause methemoglobinemia, ac-
companied by a decrease in mental and physical activity. In addition, n-nitrosamines
are relatively easily formed from nitrites, which have a high carcinogenic activity,
that is, they contribute to the development of cancer primarily in the digestive tract.

The food and Agriculture Organization of the United Nations (FAO) pro-
posed the following composition of the ideal protein (in mg per 100 g of product):

- Isoleucine — 40;

- leucine — 70;

- lysine — 55;

- Methionine + Cysteine — 35;

- Phenylalanine + Tyrosine — 60;

-Threonine — 40;

- Tryptophan — 10;

- Valine - 50.

To assess the quality of protein, the ratio of the sum of essential amino acids
to the sum of non-essential amino acids is used.

An important indicator of the biological value of proteins is their ability to
undergo hydrolysis in the gastrointestinal tract. The digestibility of animal products '
proteins is higher than that of plant products.

The digestibility of protein hydrolysis products by the body is very different.
On average, food proteins are absorbed by 92 %; the digestibility of animal products
is 97 %, plant products from 83 to 85 %. This is due to the significant content of bal-
last substances in products of plant origin. By increasing intestinal motility, these
substances contribute to a faster elimination of amino acids from the body that are not
absorbed. In addition, fiber, which is part of the cell membranes, impairs the penetra-
tion of digestive enzymes into the cells, prevents their action. Fibber also reduces the
digestibility of other food components - fats, vitamins, and minerals. For a more

complete use of proteins by the body, it is necessary to eliminate their antiprotease,
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anti-vitamin activity and allergizing effect, which is achieved by proper culinary
cooking.
At the same time, a high-protein diet under certain conditions can direct met-

abolic processes towards increased fat deposition.
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Fats-lipids (from the Greek lipos - fat) - a complex mixture of organic com-
pounds with similar physical and chemical properties. Lipids are practically water-
insoluble components of cells. Lipids can be extracted with organic solvents - hex-
ane, gasoline, ethyl and petroleum esters, chloroform, benzene). By chemical struc-
ture, lipids are derivatives of fatty acids, alcohols, aldehydes constructed using com-
plex-Ether, simple-ether, phospho-ether, glycoside bond, and related substances, the
amount of which is not more than 2 %. The aroma, color and taste characteristics of
lipids depend on these substances.

Lipids are divided into two main groups: simple and complex lipids.

Simple neutral lipids that do not contain nitrogen, phosphorus, or sulfur atoms
include derivatives of higher fatty acids and alcohols - glycerolipids, waxes, choles-
terol esters, glycolipids, and other compounds. Complex lipid molecules contain not
only residues of high-molecular carboxylic acids, but also phosphoric or sulfuric ac-
ids, nitrogenous substances, and carbohydrates.

Due to the interaction with alkalis, lipids are divided into two groups.

The first group is saponified lipids, which are hydrolyzed by alkalis to form
fatty acid salts - soaps and glycerol. This group includes simple lipids, which are built
from glycerol and fatty acids, and complex lipids, which include complex essential
residues of fatty acids and alcohols with substituted groups.

The second group is non-saponified lipids. They do not contain fatty acid res-
idues, so they do not hydrolyze and do not form soap. This group includes steroids,

terpenes, fat-soluble pigments, vitamins and provitamins based on isoprene residues.
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Lipids are also classified according to the content of functional groups that
play an important role in metabolism and determine their technological and commod-
ity properties:

1) triacylglycerides - the main components of fats and oils;

2) phospholipids - a diverse group of complex lipids, the structural compo-
nent of which is phosphoric acid. They are represented by two main groups: -
phosphodiacylglycerols and sphingomyelins. The three most common phospholipids
contain phosphoric acid - phosphatidylethanolamine, phosphatidylserine, and phos-
phatidylcholine (lecithin).

3) steroids are represented by cholesterol, hormonal steroids, vitamin D.

A separate group of substances that are united by the concept of lipids should
include fat - soluble vitamins - A, D, E, K-and provitamins, among which carotenoids
are most common in nature.

In the human body, fat is found in two types: structural (proto-plasma) and re-
serve (fat in fat depots).

Structural fat in cells is part of special inclusions or complex, relatively strong
compounds with proteins called lipoprotein complexes. They are found in the blood
and are involved in the construction of cellular organelles (nuclei, ribosomes, mito-
chondria). The amount of protoplasmic fat is wiped off in organs and tissues at a con-
stant level, which does not change even during fasting.

Reserve fat accumulates in fat depots: under the skin (subcutaneous fat layer),
in the abdominal cavity (omentum), near the kidneys (near renal fat). The degree of
accumulation of reserve fat depends on a number of reasons:

- the nature of nutrition;

- the level of energy consumption;

- age, gender, constitutional characteristics of the body;

- activity of the endocrine glands.

Heavy physical work, certain diseases, insufficient and inadequate nutrition
contribute to reducing the amount of stored fat. On the contrary, excessive nutrition,

inactivity, decreased function of the sex glands, thyroid gland lead to an increase in
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the amount of reserve fat. It should be noted that reserve fat forms lipoprotein com-
plexes, but they are not stable, so the amount of it quickly decreases during fasting.
Spare fat is constantly synthesized and broken down; it is a source of recovery of in-
tracellular structural fat.

Functions of lipids in the body:

- energy sources. When 1 g of fat is oxidized in the body, 9 kcal is released.
When fats are completely degraded, a large amount of water is formed. When 100 g
of fat is oxidized, 107 g of endogenous water is released, which is of particular im-
portance in extreme conditions, for example, when there is insufficient water intake
in the body.

- structural and plastic role. Lipids are part of the cellular and extracellular

membranes of all tissues. The membrane structures of cells formed by two layers of
phospholipids and a protein layer contain enzymes that ensure the ordering of metab-
olite flows in the cell.

- sources and solvents and promote the absorption of vitamins A, D, E. With
dietary fats, the body receives a number of biologically active substances: phospha-
tides, polyunsaturated fatty acids, sterols, etc.

- ensuring the direction of nerve signal flows and the formation of certain

hormones.

- ensure the direction of nerve signal flows. Lipids form some hormones( sex,

adrenal cortex), vitamin D. Lipids that are part of nerve cells and their processes.

- security function. This is done by lipids of the skin and internal organs.

In humans and animals, lipids protect the body from hypothermia, as they
prevent heat transfer, as well as from mechanical damage. For example, the kidneys
are protected, as they are located behind the peritoneum. Lipids secreted by the seba-

ceous glands give the skin elasticity, protect it from drying out.

In addition to its physiological function, some lipids have technological prop-
erties. So, vitamins of Group A are common fat-soluble dyes of yellow-pink-red col-
or. The ability to color technological systems is widely used in the production of

many food products.
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Lipids are widely distributed in nature and, together with proteins and carbo-
hydrates, make up the bulk of organic substances of all living organisms. Lipids are
an essential component of every cell. They are important components of food raw
materials and food products. Lipids B necessarily determine the nutritional and bio-
logical value and taste of food.

In plants, lipids accumulate mainly in seeds and fruits. The mass fraction of
lipids in plants depends on the Variety, place and conditions of their cultivation.

In animals and fish, lipids are concentrated in subcutaneous, brain and nerv-
ous tissues and around internal organs (heart, kidneys). The content of the mass frac-
tion of lipids in animals depends on the type, breed, feed composition, conditions of
maintenance, and so on.

Phosphatides ( phospholipids) are organic substances from the group of lipids.
Phosphatides are esters of glycerol and higher fatty acids, which include phosphoric
acid and nitrogenous bases (choline). Phosphatides are found in the brain, liver, mus-
cles, and tissues (especially nervous ones) of humans and animals. Phosphatides are
involved in oxidative processes in a living organism. Phosphatides are associated
with immune phenomena, the growth process, cell permeability, and so on. Phospha-
tidylcholines are used by the body to synthesize acetylcholine, the main transmitter of
nerve impulses in the parasympathetic nervous system. Phosphatides are synthesized
in the body from low-molecular-weight and intermediate precursors.

In the food industry, phosphatides are widely used in the manufacture of
chocolate, margarine, as well as antioxidants.

Sphingolipids are complex organic compounds that consist of higher fatty ac-
ids, phosphoric acid, choline, and sphingosine. Sphingolipids are found in the mem-
branes of plant and animal cells. The maximum amount of them is found in the nerv-
ous tissue. Sphingolipids were found in the composition of blood lipids. A smaller
amount of them is found in fat depots.

Fat-like substances include sterols (sterols). These are water-insoluble com-
pounds. Animal fats contain zoosterols. Vegetable fats contain phytosterols (phy-

tosterols).
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Of sterols from animal fats, cholesterol (cholesterol) is the most important.
Cholesterol is a structural component of all cells and tissues, participates in the me-
tabolism of bile acids, a number of hormones, and vitamin D3. Part of vitamin D3 is
formed in the skin under the influence of ultraviolet rays from cholesterol. At the
same time, when the level of cholesterol in the blood increases, the risk of occurrence
and development of atherosclerosis increases. The main part of cholesterol, about 70
- 80 %, in the body is formed in the liver, in the wall of the small intestine and skin,
as well as in other tissues from fatty acids, mainly saturated, and carbohydrates, more
precisely, from the product of their breakdown - acetic acid. A person will get a por-
tion of cholesterol with food from 0.3 to 0.6 g.

When cholesterol interacts with globulins, lipoproteins of various densities
are formed: high - density lipoproteins - "good cholesterol", low-density lipoproteins,
very low-density lipoproteins "bad cholesterol" and chylomicrons.

High-and low-density lipoproteins contribute to the development of sclerosis.
During passage through the vascular walls, they are easily destroyed with the release
of cholesterol. In a young, healthy body, a constant level of cholesterol is maintained
due to the functions of various systems. Excessive consumption of carbohydrates and
fats leads to an increase in cholesterol synthesis. A healthy body regulates the synthe-
sis of cholesterol at a level that maintains its content in the blood serum in the range
from 4 to 6 mmol/dm?. Serum cholesterol levels depend on a person's gender, age,
nutritional status, physical activity, and other factors. The synthesis of cholesterol in
the body depends on the process of its absorption in the small intestine. An increase
in the amount of cholesterol in the blood serum is accompanied by the development
of atherosclerosis. This is facilitated by so-called risk factors, the most important of
which are malnutrition, impaired lipoprotein metabolism, smoking, low physical ac-
tivity, alcohol consumption, high blood pressure, obesity, and prolonged neuropsy-
chiatric stress.

Cholesterol is relatively resistant to heat cooking, only about 20% of its de-

rivative amount is destroyed.
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The diets of healthy people contain an average of 0.5 g of cholesterol. There
is a lot of cholesterol in egg yolks, animal brains, other offal, animal fats, and meat.
Fatty dairy products are rich in cholesterol. Cholesterol content in products (in mg
per 100 g - the edible part of the product): brain - 2300, egg yolk - 1480, whole egg -
570, grainy caviar - more than 300, butter - 190, animal meat, poultry - about 70, fish
- 65, cheeses - 90, fat cheese and cream - 75, milk - 14.

A close relationship has been established between the exchange of sterols and
phospholipids. The level of cholesterol in the blood decreases under the influence of
phosphatidylcholine (lecithin), which prevents its accumulation in the body, promotes
its breakdown and elimination from the body.

Polyunsaturated fatty acids, phytosterols, and dietary fiber are important in
the Prevention of atherosclerosis. Dietary fiber adsorbs cholesterol, inhibiting its re-
sorption in the small intestine. Dietary fiber has a positive effect on fat metabolism,
and in particular on cholesterol metabolism. It is explained both by the formation of
bile acids - the final product of cholesterol metabolism (which helps reduce endoge-
nous cholesterol synthesis), and by inhibiting the resorption of cholesterol and fats.
Vitamins C, Bg, Bi2, P, PP and magnesium accelerate the breakdown of cholesterol
and its release with feces (in combination with bile acids). Organic iodine, which is
found in marine products (seaweed, sea fish, meat of sea animals), is an antisclerotic
factor. It stimulates the synthesis of thyroid gland hormones and thereby increases fat
oxidation.

The transport form of lipids is chylomicrons. Chylomicrons contain about 1.5
to 2 % protein, 7 to 10 % phospholipids, 5 to 8% cholesterol and its esters, and 75 to
80 % triacylglycerides. After the absorption of nutrients, the content of chylomicrons
in the blood increases significantly. Then there is a gradual release of blood from
chylomicrons. An important role in this process is played by the liver and adipose tis-
sue, where triacylglycerides are hydrolyzed.

The second important group of simple lipids is waxes. Waxes are esters of
higher monobasic carboxylic acids (Cis — C30) and monatomic (containing one OH

group) high - molecular (with 18 - 30 carbon atoms) alcohols. Waxes are widely dis-
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tributed in nature. In plants, they cover a thin layer of leaves, stems, fruits, berries,
protecting them from wetting with water, drying out, and the actions of microorgan-

isms.

Fats. Biological value

The biological value of fats is determined mainly by those components that
cannot be synthesized in the body, that is, essential fatty acids that make up fats.
When there is a lack of intake of essential fatty acids in the body, and even more so in
their complete absence, a large complex of disorders of body functions occurs - the
syndrome of insufficiency of essential fatty acids. The leading sign of this syndrome
is slowing down and then stopping growth, damage to the skin , blood vessels and
impaired lipid metabolism. The biological value of fat is determined by the following
factors::

- content of polyunsaturated fatty acids;

- low melting point, i.e. easy digestibility by the body;

- content of fat-soluble vitamins;

- absence of oxidation products.

The biological role of polyunsaturated fatty acids is very important: they par-
ticipate as structural elements in phosphatides, lipoproteins of cell membranes; they
are part of the connective tissue and membranes of nerve fibers; they affect the me-
tabolism of cholesterol, stimulating its oxidation and excretion from the body, and
also form esters with it that do not fall out of solution; they have a normalizing effect
on the walls of blood vessels; they participate in the exchange of B vitamins (pyri-
doxine and thiamine); they stimulate the body's defense mechanisms (increase re-
sistance to infectious diseases and radiation, etc.). Polyunsaturated fatty acids form
cells, hormones prostaglandins. Eicosapentaenoic and docosahexaenoic acids are of
particular importance for the prevention and treatment of diseases of the cardiovascu-
lar system. These functions are performed only by cis isomers of unsaturated fatty ac-

ids.
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Due to the fragile double bonds between carbon atoms, unsaturated fatty acids
easily enter into a chemical reaction.

Linoleic and linolenic acids are not synthesized in the human body, arachi-
donic acids are synthesized from linoleic acid with the participation of vitamin Be. As
a result, their name is essential or essential acids. The composition of polyunsaturated
fatty acids of the omega-3 family includes: a-linoleic, arachidonic eicosapentaenoic,
docosahexaenoic acids. Linoleic, y-linoleic, and arachidonic acids belong to the ome-
ga-6 family. arachidonic acid is found in small amounts in food, while it is practically
absent in vegetable oils. The greatest amount of arachidonic acid is found in eggs up
to 0.5 %, offal from 0.2 to 0.3 %, brain up to 0.5 %.

Many scientists believe that the complex of essential polyunsaturated fatty ac-
ids is factor F, the biological value of which is equated with vitamins.

One of the most important indicators of the biological value of fats is the
body's digestibility. This process is expressed by the amount of triacylglycerides that
are absorbed into the lymph and blood. Most natural fats in the human body are char-
acterized by a high digestibility coefficient.

Fat absorption depends on the composition of fatty acids. The digestibility of
fats that have a melting point lower than the human body temperature is from 97 to
98 %. If the melting index is higher than 37 °C, then the digestibility of fats is 90 %.
Fats with a melting point from 50 to 60 °C are only 70 - 80 % digestible.

With a mixed diet, it is absorbed:

- pork fat from 96 to 98 %;

- beef fat from 86 to 94 %;

- butter fat from 93 to 98 %;

- sunflower oil fat from 86 to 90 %;

- margarine fat from 70 to 80 %;

A group of fat-like substances (phospholipids, cholesterol, fat-soluble vita-
mins, etc.) has a pronounced biological effect. Phosphatides (phosphotidylcholine,
phospholipids) such as lecithin, kefalin, and sphingomyelin have the greatest biologi-

cal activity.
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It should be noted that despite the structural diversity, the molecules of most
phospholipids (phosphatides) are built according to a general principle. They consist,
on the one hand, of hydrophobic hydrocarbon residues characterized by low affinity
for water, on the other - of hydrophilic groups.

Due to the content of hydrophobic and hydrophilic groups, phosphatides in-
teract with fats and water-soluble compounds. In combination with proteins, they are
part of the nervous tissue, liver, heart muscle, sex glands, determine the degree of
permeability of cell membranes for fat-soluble substances, participate in the active
transport of complex substances and individual ions to and from cells. Phospholipids
are involved in the process of blood clotting. They promote better use of protein and
fat in tissues, prevent fatty infiltration of the liver. When there is a lack of these lipids
in food and substances that are necessary for their synthesis, neutral fat is deposited
in the liver tissue, which disrupts its functions. Phosphatides, mainly lecithin, play an
important role in the Prevention of atherosclerosis, as they prevent the accumulation
of excessive amounts of cholesterol on the inner surface of the walls of blood vessels,
promote its breakdown and elimination from the body. Due to these properties, phos-
phatides are classified as lipotropic factors. They are especially rich in unrefined veg-
etable oils.

An indicator of the biological value of fats is also the presence of vitamins A,
D, E, and K. butter containing these vitamins, despite its low content of polyunsatu-
rated fatty acids, is a product of high biological value. Butter can only be replaced
with fish oil, as it also contains retinol and calciferol.

Vegetable oils contain tocopherols, while other fats contain almost no tocoph-
erols. Thus, it should be noted that there is no natural dietary fat that would contain
all the essential lipids. The biological value of the fat part can only be provided by the
appropriate mixture of fats.

Among fat - soluble pigments-substances that determine the color of oils and
fats, carotenoids and chlorophylls are the most common.

Carotenoids are plant red-yellow pigments that determine the color of a num-

ber of fats, as well as vegetables and fruits, egg yolk, and many other foods. Among
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them, beta-carotene should be noted. In addition to the coloring properties, individual
carotenoids have provitamin properties, since when they break down in a living or-
ganism, they turn into vitamin A.

Another group of natural fat-soluble pigments that give green color to oils and
fats, as well as many vegetables (onions, lettuce, dill, etc.), is chlorophyll. From the
Greek chloros green + phyllon leaf-pigments of plants, as well as some microorgan-
isms, with the help of which the energy of sunlight is captured and the process of
photosynthesis is carried out. Taking part in photosynthesis, chlorophylls play a huge
biological role. Chlorophyll increases the overall resistance of the body to many dis-
eases, helps to resist viral infections, is effective in increasing fatigue, frequent colds,
and herpes. It is proved that chlorophyll is effective in anemia, as it causes activation
of hematopoiesis. Chlorophyll stimulates the bone marrow, which increases the pro-
duction of red blood cells — red blood cells, the most numerous blood cells.

The ability of fatty acids, which are part of lipids, to most fully ensure the
synthesis of structural components of cell membranes is characterized by a special
coefficient reflecting the ratio of the amount of arachidonic acid, which is the main
representative of polyunsaturated fatty acids with 20 and 22 carbon atoms, and other
fatty acids. This coefficient is called the metallization efficiency coefficient of essen-
tial fatty acids.

It is known that fats take part in important processes, the vital activity of the
child's body. Infants who are breastfed during the first year of life should receive
from 7 g to 5 g of fat per 1 kg of body weight per day. On artificial feeding, the daily
amount of fat remains the same. Children aged one to three years need 3.5 to 4 g of
fat per 1 kg of body weight per day. With an insufficient amount of fat in the daily
diet, the child's weight decreases and the body's resistance to infectious diseases de-
creases. Excessive fat intake leads to obesity and a decrease in the child's body's re-
sistance. Clinical manifestations of metabolic disorders that occur due to alimentary
deficiency of polyunsaturated fatty acids are characterized by a lag in the physical
and static-kinetic development of children, a more severe course of rickets, anemia,

and weakened immunity.
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A balanced fatty-acid composition of the diet of infants and older children is
extremely important in solving the problem of early prevention of atherosclerosis,
hypertension and obesity. When evaluating the balance of diets, it is important to take
into account not only the total content of fat and polyunsaturated fatty acids, but also
the value of the ratio of polyunsaturated fatty acids to tocopherol. An excess of poly-
unsaturated fatty acids in the diet contributes to an increase in the need for vitamins.
In breast milk, the specified coefficient is 0.63, and therefore it is advisable to con-
sider this indicator optimal for infants. In breast milk, fat is represented by saturated
and unsaturated fatty acids in a ratio of 1.07:1 and its resorption is higher than with
artificial feeding with cow's milk, which is dominated by unsaturated fatty acids with
saturated ones in a ratio of 1.9:2. carbohydrates, which are an easily digestible source
of energy, play an important role in the child's nutrition.

According to modern concepts, in every meal you eat, it is most appropriate
to use fats that have a balanced composition. It is not advisable to use fatty foods of
different compositions during the day. Fat is a mandatory component of the human

diet, the volume of which must be controlled.

Fats. Impact of culinary processing

In the production of food products in industrial or domestic conditions, tech-
nological processes are used that affect the lipid composition of raw materials. Dur-
ing the technological process, the lipid composition of raw materials (grain and cere-
als, meat and milk, fats and oils, fruits and vegetables, etc.) undergoes changes,
namely various transformations. It is also necessary to note changes in the lipid com-
position during storage of raw materials or finished food products.

The most important property of fats is their oxidizability, which depends on
the composition of fatty acids. The lability of the double bond in unsaturated fatty ac-
ids is one of the reasons for the accumulation of oxidation products in fats that cause

their spoilage.
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If the storage conditions of products with a high fat content are violated, an
unpleasant rancid smell will appear. This is due to the accumulation of fat oxidation
products: peroxides, hydroperoxide , epoxides, aldehydes, ketones, and the like. The
color of oxidized products also changes.

The oxidizability of fats depends on many factors, including temperature (the
higher the temperature, the faster the oxidation occurs), the presence of oxygen, and
traces of metals. Storage of fats in copper, iron or galvanized containers is not al-
lowed. The oxidation process that has begun is gradually increasing, and it is impos-
sible to stop it under normal conditions.

Polymer products of fat oxidation have a toxic effect. The maximum permis-
sible content of oxidation products in fats should not exceed 1%. It is strictly forbid-
den to violate the storage conditions of products containing fat. Also, it is not allowed
to violate the technical and technological requirements of food production. It is nec-
essary to observe the parameters of heat treatment of products, as violation of condi-
tions affects the quality and safety.

When exposed to heat, various chemical processes occur in fats. Hydrolytic
processes occur more intensively when exposed to water, high temperature and air
oxygen. As a result of exposure to these components, glycerol and free fatty acids are
formed. At the same time, the thermal decomposition of fatty acids themselves (py-
rolysis) occurs to form a variety of compounds, including aldehydes.

When using the frying process, a certain amount of fat is melted in the prod-
ucts, partial thermal decomposition occurs, as well as partial hydrolysis of fats. In ad-
dition, some of the fat evaporates with water particles. Products of decomposition and
hydrolysis of fats reduce the temperature of its smoke formation. When heated for a
long time, the oil changes color, becomes dark, the taste changes, and bitterness ap-
pears. These processes occur as a result of the formation of acrolein.

When frying a product in fat, the process of partial absorption of fat into the
product occurs. Since fat is absorbed over the surface of the product and to a shallow
depth, the amount of fat that is absorbed depends on the size of the product pieces.
The smaller the size of the product, the greater the absorption of fat into the product..
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The degree of fat absorption depends on the mass fraction of fat in the product. If the
mass fraction of fat in the product is not large, more fat is absorbed into the product.

When using the cooking process, some of the fat passes into the broth and is
collected (up to 90 % or more) on the surface. A certain amount of fat is hydrolyzed
during cooking and is partially hydrofected in the broth. Fat hydrolysis products give
the broth an unpleasant taste.

To prevent the oxidation of fats and foods that contain fat, antioxidants are
added to them. Antioxidants will delay the oxidation process. The most active antiox-
idant is vitamin E.

To prevent the processes of spoilage of fat or products containing fat, it is
necessary to strictly observe the requirements of production processes and food stor-
age requirements. Failure to comply with the parameters of temperature conditions,
relative humidity, tightness, gas permeability of containers, light rays negatively af-

fect the quality and safety indicators of fats and products containing fat.
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wo\H H /L Carbohydrates. Meaning and impact on the body
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Carbohydrates are naturally occurring organic compounds made up of carbon
and water molecules. For the body, carbohydrates are the main source that provides
energy to all processes occurring in the human body. The body is able to store carbo-
hydrates in the form of glycogen, which is deposited in the liver and muscles.

Carbohydrates are involved in the synthesis of non-essential amino acids, are
the material for cell growth and nutrition for the brain. In the body, carbohydrates are
converted into glucose, which is necessary for the adequate functioning of the entire
body and especially the brain.

Carbohydrates can be divided into simple and complex. Foods that contain
simple carbohydrates include honey, sugar, corn syrup, and white bread. Complex
carbohydrates are found in pasta, rice and potatoes, fruits, berries and vegetables,

legumes, nuts and whole grains.
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For humans, carbohydrates are the main source of easily utilized energy nec-
essary for the vital activity of all cells of tissues and organs, especially the brain,
heart, and muscles. When 1 g of carbohydrates is oxidized, 4 kcal is formed in the
body.

Sources of carbohydrates in the diet are plants, in which carbohydrates make
up from 80 to 90 % of the dry weight. The process of formation of these substances
occurs due to the assimilation of air by chlorophyll CO; under the action of solar en-
ergy (photosynthesis). In this case, the resulting oxygen is released into the atmos-
phere, and a number of organic substances are extracted from carbon, including
starch, which is found in plants, fruits and other parts of plants. The release of oxygen
during photosynthesis is the only source of its formation in the atmosphere.

The role of carbohydrates in the human body is not limited to their im-
portance as an energy source. This group of substances and their derivatives are part
of a variety of fabrics and liquids, that is, they are plastic materials. So, connective
tissue contains mucopolysaccharides, which include carbohydrates and their deriva-
tives.

The regulatory function of carbohydrates is diverse. Fiber is a representative
of carbohydrates, which regulates the function of the intestines. The feeling of sweet-
ness perceived by the tongue receptors tones the central nervous system.

Some carbohydrates and their derivatives have biological activity, performing
specialized functions in the body. For example, heparin prevents blood clotting in
blood vessels, and hyaluronic acid prevents the penetration of bacteria through the

cell wall, and so on.

Carbohydrates. Biological value

Carbohydrates and their derivatives are very important in the body's defense
reactions, especially those occurring in the liver. Thus, glucuronic acid combines
with some toxic substances to form non-toxic esters, which, due to their solubility in

water, are excreted from the body in the urine. The absence of toxic properties of in-
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termediate products of carbohydrate metabolism is essential. They counteract the ac-
cumulation of ketone bodies, which are formed during the oxidation of fats in tissues.
So, with a violation of carbohydrate metabolism, (for example, with diabetes melli-
tus, acidosis develops).

It is known that for the complete combustion of fats, the presence of a certain
amount of carbohydrates in food is necessary. Therefore, it is not an accidental
phrase: «fats burn in the fire of carbohydrates». To maintain lipid metabolism at a
normal level, it is necessary that at least 4 mass parts of carbohydrates are accounted
for in food per 1 mass part of fat. This principle became the basis for the development
of diets.

It is scientifically proven that carbohydrate metabolism is closely related to
cholesterol metabolism: with impaired cholesterol metabolism, (excessive intake of
carbohydrates from food), it worsens the pathological process. It is known that inter-
mediate products of carbohydrate metabolism are sources of cholesterol biosynthesis.

Scientists have proven that intermediate products of glucose breakdown in the
Krebs tricarboxylic acid cycle can serve not only as starting materials for lipid bio-
synthesis, but also for the biosynthesis of amino acids, nucleic acids and other biolog-
ically active substances.

Carbohydrates are closely related to water metabolism. Excess carbohydrates
in the diet inhibit the release of water from the tissues, bring them to a pasty state.
This condition is observed in children who consume a lot of flour, cereal dishes and
sweets. In older children, in the case of excessive consumption of carbohydrates,
there may be changes in the color of the skin, and there may also be manifestations of
developmental delay.

Excessive carbohydrate intake increases the body's need for vitamin Bj. A
lack of this vitamin in food leads to the accumulation in the tissues of the product of
incomplete oxidation of carbohydrates - pyruvic acid. It is also proved that for the
normal action of carbohydrate metabolism in food, there should be a sufficient

amount of vitamins B2, Bs, and vitamin C.
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For the physiological action of carbohydrates, their quality and quantity are
important. The composition of food products includes groups of carbohydrates:

- monosaccharides;

- oligosaccharides;

- homopolysaccharides;

- heteropolysaccharides.

According to nutritional value, carbohydrates are divided into digestible and
non-digestible. Digestible carbohydrates are broken down in the human digestive sys-
tem. The products of hydrolysis are absorbed in the small intestine and carried by the
blood throughout the body and are included in the metabolism in cells.

Digestible carbohydrates include:

- monosaccharides (glucose, fructose, galactose, mannose, xylose);

- oligosaccharides (sucrose, lactose, maltose);

- polysaccharides (starch, dextrins, glycogen).

Non-digestible carbohydrates are dietary fibers.

Glucose, fructose, galactose, mannose, xylose have the greatest nutritional
value.

From a physiological point of view, glucose is the most important representa-
tive of carbohydrates. Glucose is the main energy source for all cells and tissues of
the body, especially for the brain and heart muscle. It is used for the biosynthesis of
most vital compounds (ribose and deoxyribose, glycoproteins, glycolipids). In a
healthy person, excess glucose in the blood is converted into glycogen in the liver or
into reserve fats.

In the human body, glucose is formed due to the hydrolysis of starch, glyco-
gen, sucrose, maltose, and lactose.

Fructose is the sweetest of all mono-and disaccharides. From a physiological
point of view, glucose is the most important representative of carbohydrates. If you
determine the sweetness of sucrose (beet or cane sugar) for 100, then this indicator
for fructose is 173; invert sugar — 130; glucose — 74; xylose - 40; maltose - 32.5; ga-

lactose - 32.1; lactose - 16. The high sweetness index of fructose allows you to use a
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smaller amount of fructose to adjust the sweet taste in the product. adding a sweet
taste to foods and beverages is especially important for diets that involve reduced ca-
loric content.

Fructose is of great importance for people with diabetes. This is due to the
fact that the exchange of fructose in the body occurs with the participation of en-
zymes, the activity of which does not depend on the presence of insulin.

The monosaccharide galactose is not found in free form in food products. It is
a product of uncoupling milk sugar.

Disaccharides are of the greatest importance among oligosaccharides. Disac-
charides have a simple structure, which causes them to be easily broken down by
fermats of the digestive tract. Disaccharides dissolve in water and are quickly ab-
sorbed.

Sucrose in the form of refined sugar is most commonly used in the diet. Natu-
ral sources of sucrose include sugar beet, which contains 14 to 18% sucrose, sugar
cane , which kneads 10 to 15% sucrose, and almost all fruits and some vegetables. At
the same time, Bee Honey contains a small amount of sucrose from 1 to 2 %.

The greatest amount of sugar enters the body with food. Namely, these are
sweet dishes, in confectionery, ice cream, sweet drinks, the mass fraction of sugar can
reach up to 14 %. It should be noted that a rational diet should pay more attention to
meeting the need for carbohydrates at the expense of complex carbohydrates. If nec-
essary, it is possible to replace oligosaccharides with various sugar substitutes.

Lactose (milk sugar) - found in dairy products from 4 to 6 %. In the small in-
testine, lactose is broken down into glucose and galactose. Hydrolysis of lactose in
the intestines takes place gradually, as a result of which the activity of beneficial in-
testinal microflora is normalized, in particular, lactose contributes to the development
of lactic acid bacteria in the intestines, which reduce the activity of putrefactive mi-
croflora.

It is known that more people have a common disease associated with a defi-
ciency of the enzyme lactase (a-galactosidase), which is manifested by symptoms of

lactose intolerance. The disease is characterized by a violation of the normal activity
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of the gastrointestinal tract (bloating of the intestines-flatulence, diarrhea). The mani-
festation of the disease disappears after the exclusion of milk and dairy products from
the diet.

Maltose (malt sugar) is formed by hydrolysis of starch and glycogen in the
digestive canal under the action of the enzyme amylase. It is found in large quantities
in malt and malt extracts. Under the action of the enzyme, maltase is broken down
with the release of two glucose molecules. In the Free State, maltose is found in
sprouted grains of barley (malt), wheat and other cereals, as well as in tomatoes and
plant nectar.

Raffinose trisaccharide and stachiosis tetrasaccharide are found in legumes.
Their breakdown by anaerobic bacteria in the gut can cause dyspeptic phenomena
and flatulence.

Mono-and disaccharides, especially sucrose, cause a rapid increase in blood
glucose levels. In an alkaline intestinal solution, fructose is partially converted to glu-
cose. When fructose is consumed, blood glucose levels increase slowly. In the liver,
fructose and galactose are converted to glucose or glycogen.

The main carbohydrates that occur in nature are polysaccharides. During their
hydrolysis, a large number (up to several tens of thousands) of monosaccharides are
formed. Unlike mono - and oligosaccharides, polysaccharides either do not dissolve
in water or form viscous colloidal solutions with it. In addition, they do not have a
sweet taste. Polysaccharides are divided into digestible (starch, glycogen) and non-
digestible (cellulose, hemicellulose, and pectin substances).

Among polysaccharides, starch is of the greatest importance in human nutri-
tion. It consists of 96 - 97% amylose and amylopectin, the rest, namely 3 - 4%, are
minerals, especially phosphates and fatty acids. In plants, starch is a reserve sub-
stance and is found in the form of starch grains. The starch content in cereals is from
40 to 70 %; in bakery products from 40 to 50 %; in pasta from 60 to 70 %; in leg-
umes from 40 to 45 %; in potatoes from 15 to 25 %; in vegetables up to 0.9 %.

Starch is a complex carbohydrate. In this form, it is not directly absorbed, but

gradually undergoes splitting. In the oral cavity, under the action of a-amylase, it is
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broken down to dextrins and a small amount of maltose. Maltose in the duodenum 12
under the action of maltase is broken down to glucose and absorbed into the blood
through the walls of the small intestine. This process occurs gradually and therefore
the use of starch does not cause a rapid increase in blood glucose. This is due to the
fact that in plant products starch is protected by fiber from the direct action of diges-
tive enzymes.

The digestion of starch depends on its nature. Starch with a high content of
amylopectin (found in semolina, rice cereals) is more easily digested than starch con-
taining more amylose (found in buckwheat, barley cereals), since the amylopectin
molecule is more accessible to the action of enzymes.

The availability of starch is affected by cooking modes, cell characteristics,
and the chemical composition of the product. Availability decreases during the for-
mation of starch-protein complexes. Alpha-amylase inhibitors, dietary fiber, and an-
tinutrients (phytates, lectins, and tannins) reduce the rate of starch hydrolysis.

The source of starch is cereals, legumes, cereals, potatoes. Starch accounts for
approximately 80% of carbohydrates consumed. Starch is obtained from potatoes and
corn grains.

Starch, as a component of recipe bookmarks, is included in meat products,
confectionery, etc.

Glycogen-Reserve carbohydrate-a carbohydrate of animal origin "animal
starch", which is found in animal organisms. The importance of glycogen in human
life is great. Excess carbohydrates that come from food are converted into glycogen,
which is deposited in the liver and muscles. The total amount of glycogen in the hu-
man body is 500 g ( of which 1/3 is localized in the liver; 2/3 is localized in skeletal
muscle). If carbohydrates are not included in the diet, then glycogen stores are con-
sumed within 12-18 hours.

Thanks to the diet, a person receives no more than 10-15 g of glycogen Daily,
which is contained in animal products (meat, fish, liver). In the process of maturation

of meat, the process of glycogen breakdown takes place.
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To refer to carbohydrates of plant origin, the term "dietary fiber" is used,
which is a mixture of various polysaccharides and lignin in combination with the sub-
stance of the membranes of plant cells. Dietary fiber consists of structural polysac-
charides: cellulose, hemicellulose, pectin substances, lignin and unstructured poly-
saccharides, which are found naturally in food (gums, mucus) and are used as food
additives.

Dietary fiber can be homogeneous (cellulose, pectin, alginic acid, lignin) and
heterogeneous (cellulosolignin complexes).

Given the significant influence on the properties of dietary fiber of the raw
materials from which they are isolated, dietary fiber is divided into:

- dietary fiber from lower plants-from algae, fungi;

- dietary fiber from higher plants - cereals, herbs, wood.

Dietary fiber is also distinguished by its physical and chemical properties:

- water-soluble dietary fiber (pectin, alginic acid);

- slightly soluble and insoluble in water (xylones, cellulose, etc.).

According to medical and biological properties, there are three groups of die-
tary fiber.

The first group includes dietary fiber that affects lipid metabolism: dietary fi-
ber of wheat bran, grape cake, pectins, cellulose, lignin.

The second group includes dietary fiber from herbs.

The third group includes glucomananes that affect the exchange of amino ac-
ids and proteins. Mineral metabolism is affected by the dietary fiber of Bran, beet-
root, etc.

Fiber-cellulose-is the most common polysaccharide of plant origin. It ac-
counts for more than 50% of all organic carbon in the biosphere. Cellulose microfi-
brils together with hemicellulose, lignin and pectin substances form the walls of plant
cells.

Cellulose is not used by the human body as an energy source, as it is not di-
gested by enzymes of the small intestine. At the same time, its insignificant hydroly-

sis occurs in the large intestine due to cellulase, which is released by some types of
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bacteria. Under the action of this enzyme, cellulose breaks down to form soluble
compounds that are partially absorbed by the intestinal walls. The less fiber is en-
crusted with minerals, the easier it breaks down. This fiber is found in potatoes and
other vegetables.

Fiber is of great importance as a stimulator of intestinal motility. In addition,
it and other ballast substances adsorb sterols, including cholesterol. Fiber prevents
their reabsorption, affects their elimination from the body. Fiber helps to normalize
the intestinal microflora, reduces putrefaction processes, and prevents the absorption
of toxic substances.

Due to the action of enzymes of bacteria inhabiting the large intestine, gases
(carbonic acid, hydrogen, methane), fatty acids (butyrate, acetate, propionate) are
formed from cellulose. Most of these fatty acids are released with the release of ener-
gy, which is necessary for the reproduction and maintenance of the vital activity of
bacteria in the large intestine. The higher the content of dietary fiber, the more active
the activity of bacteria. In addition, the microflora of the large intestine hydrolyzes
glucocorticoids and synthesizes some vitamins of Group B. diets that are saturated
with fiber help to increase the mass of feces and increase the speed of movement of
substances through the intestines. Insufficient intake of fiber leads to a slowdown in
the movement of food mass through the intestines, to irritation of its mucous mem-
brane, and the development of diverticulosis.

Hemicellulose also refers to polysaccharides of cell membranes. Hemicellu-
lose combines a large group of polysaccharides that are insoluble in water, but solu-
ble in alkaline solutions. Hemicellulose "cements" the cellulose fibers. It is found in
significant quantities in woody parts of plants (wood, straw, nut shells, seed shells,
Bran, corn cobs). When hemicellulose is hydrolyzed with acids, mannose, arabinose,
xylose, and in some cases glucose are formed. Polysaccharides cellulose and hemicel-
lulose bind water, and hemicellulose, in addition, and cations.

Pectin substances are complex colloidal structural polysaccharides that con-
sist of galacturonic acid polymers, pentose, and hexose. In plants, they are found as

insoluble protopectin in the intercellular substance and in the cell wall, as well as as
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soluble pectin in the juices of vegetables and fruits. Protopectin is converted to solu-
ble pectin when fruits and vegetables ripen, under the action of acids or protopecti-
nase.

The group of pectin substances also includes pectic acid and its salts (pec-
tates), as well as pectin acid and its salts (pectinates). An important feature of soluble
pectin, pectates, and pectinates is their ability to form gels in the presence of sugar
and acids. In plants, they are found as insoluble protopectin in the intercellular sub-
stance and in the cell wall, as well as as soluble pectin in the juices of vegetables and
fruits. Protopectin is converted to soluble pectin when fruits and vegetables ripen,
under the action of acids or protopectinase.

The group of pectin substances also includes pectic acid and its salts (pec-
tates), as well as pectin acid and its salts (pectinates). An important feature of soluble
pectin, pectates, and pectinates is their ability to form gels in the presence of sugar
and acids. A solution with a mass fraction of soluble solids from 65 to 70% and a pH
value from 3.1 to 3.5. gels contain from 0.2 to 1.5% pectin. This property of pectin
substances is widely used in the food industry in the manufacture of jellies, marma-
lade, jams, pastilles, fruit fillings for sweets. Most pectin substances are found in
fruits and vegetables. The total content of pectin substances in a mixed diet with an
energy value of 2400 kcal reaches from 3 to 4 g per day.

Pectin substances are classified as means of preventive and curative action.
This is due to the fact that pectin substances perform various physiological functions.
Pectin substances help lower blood pressure, bind ions of toxic chemical elements
and radionuclides (lead, mercury, cobalt, manganese, beryllium, Strontium-90, Cae-
sium-137) and remove them from the body. In addition, they have been found to help
stop bleeding, so pectin substances are used during the treatment of both external and
internal hemorrhages, as well as accelerate wound healing (they have an anti-
inflammatory effect). The detoxification property of pectin is widely used in the Pre-
vention of heavy metal poisoning, so in these cases, diets enriched with pectin from
10 to 15 g per day are recommended. The most effective is pectin with esterification

from 40 to 60 %, it is found in vegetables. Pectin affects the reduction of cholesterol
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in the blood. This ability is inherent only in pectin, which is highly esterified, approx-
imately 60% esterified. A natural source of such pectin is fruits and citrus fruits, fruit
purees, compotes, jellies, marmalade, juices with pulp, as well as dairy products,
mayonnaise, creams, ice cream, confectionery products that are enriched with pectin.
Pectin substances that enter the gastrointestinal tract with food pass to the colon,
where they are completely metallized. They are broken down by pectolytic enzymes
of the intestinal microflora to the final products: methanol, saturated and unsaturated
fatty acids, galacturonic acid. Pectin substances are partially resorbed and excreted in
the urine. Pectin substances slow down the movement of food residues, increase the
viscosity of the components.

Gums are non-structural polysaccharides that consist of glucuronic and galac-
turonic acids. They are water-soluble and can bind elements with paired valence. In
the food industry, gum arabic, carob gum, Karavaev gum and the like are used.

Lignins are non-carbon substances of cell membranes that consist of polymers
of aromatic alcohols. They give strength to the membranes of plant cells and reduce
their breakdown by enzymes. Foods that contain a lot of lignin are poorly digested.

Sugars are a common name for all simple carbohydrates. They are present in
food or are formed in the body after processing complex carbohydrates (polysaccha-
rides, starch). All sugars, regardless of their source, affect the body in the same way.
In moderate doses, sugar is useful and even necessary. Excess sugar is harmful, it
causes obesity, tooth decay, type 2 diabetes and other diseases.

Sugars are divided into natural sweetened substances of plant origin and
sweet substances of chemical nature.

Natural sugar substitutes include: fructose, glucose-phosphorous syrup, glu-
cose-galactose syrup, sorbitol, xylitol, mannitol, stevioside.

Synthetic sweet substances include: aspartame, cyclamates, saccharin, usal,
etc.

Sorbitol and xylitol, which are also found in small amounts in human tissues,

are widely used. The sweetness of sorbitol is almost two times lower than that of sug-
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ar. When it is added to drinks, some foreign taste is felt. Sorbitol is obtained in the
production of ascorbic acid.

Xylitol (about as sweet as sugar) has cooling properties. When used as a
component in the production of beverages and food, it does not give an extraneous
taste. Xylitol is isolated from corn cobs and cotton husks. The caloric content of sor-
bitol is 3.53 kcal / g, xylitol - 3.67 kcal / g, that is, it is close to the energy value of
other carbohydrates. In the human body, xylitol and sorbitol are broken down to CO»
and H,O without causing an increase in blood glucose levels, so they are used in the
diets of diabetic patients.

Stevioside is a glycoalkaloid derived from the stevia plant.

Aspartame consists of asparagine, phenylalanine, and methyl alcohol. When 1
g of aspartame is broken down, 4 kcal is released. It is unstable at high temperatures
and in aqueous solutions. The daily dose of aspartame is 40 mg / kg of body weight.

Cyclamate is the main product of cyclohexylamine metabolism, which has
carcinogenic properties and is therefore banned in many countries.

Saccharin is the most common chemical sugar substitute.

Carbohydrates. Impact of culinary processing

Food products contain monosaccharides (glucose, fructose), oligosaccharides
(Di-and trisaccharose-maltose, lactose) polysaccharides (starch, cellulose, hemicellu-
lose, glycogen) and pectin substances close to carbohydrates.

In the process of making various food products, some of the sugars contained
in them are broken down. In some cases, cleavage is limited to the hydrolysis of di-
saccharides, in others, a deeper breakdown of sugars occurs, namely, the processes
occur:

- fermentation;

- caramelization;

- melanoidin formation.
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Hydrolysis of disaccharides. Disaccharides are hydrolyzed by both acids and
enzymes. Acid hydrolysis takes place in such technological processes as cooking
fruits and berries in sugar solutions of various concentrations. Such technological op-
erations are used in the production of compotes, jelly, fruit and Berry fillings for con-
fectionery, baking apples, boiling sugar with any food acid in the production of jams,
jams. Sucrose in aqueous solutions under the influence of acids attaches a water mol-
ecule and is broken down into equal amounts of glucose and fructose (sucrose inver-
sion). The resulting invert sugar is well absorbed by the body, has a high hygrosco-
picity and the ability to delay the crystallization of sucrose.

Sucrose and maltose undergo enzymatic hydrolysis during fermentation and
during the initial baking period of yeast dough. Sucrose under the influence of the en-
zyme sucrose is broken down into glucose and fructose, and maltose under the action
of the enzyme maltase - to two glucose molecules. Both enzymes are found in yeast.
Sucrose is added to the dough according to the recipe bookmark, maltose is formed
during hydrolysis from starch. Monosaccharides that accumulate are involved in
loosening the yeast dough.

Fermentation. Sugars undergo deep decomposition during fermentation of
yeast dough. Under the action of yeast enzymes, sugars are converted into alcohol
and carbon dioxide, the latter loosens the dough. In addition, under the influence of
lactic acid bacteria, sugars in the dough are converted into lactic acid, which delays
the development of putrefactive processes and promotes the swelling of gluten pro-
teins.

Caramelization the deep decomposition of sugars when heated above the
melting point to form dark - colored products is called caramelization. Melting point:

- fructose from 98 to 102 °C;

- glucose from 145 to 149 °C;

- sucrose from 160 to 185 °C.

These complex research processes are not complete. Such processes largely
depend on the type and concentration of sugar, heating conditions, medium-high pH,

and other factors. In the food industry, especially in culinary processing, the process-
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es of caramelization of sucrose are often lengthy. When sucrose is heated during the
technological process in a slightly acidic or neutral medium, a partial inversion oc-
curs with the formation of glucose and fructose, which undergo further transfor-
mations. For example, one or two water molecules can break off from a glucose mol-
ecule (dehydration), and the resulting products (anhydrides) will combine with each
other or with a sucrose molecule. Subsequent thermal exposure can lead to the release
of a third water molecule to form oxymethylfurfural, which, when heated further, can
break down to form formic and levulinic acids or form colored compounds. Colored
compounds are a mixture of substances of varying degrees of polymerization:

- caramelana - a light straw-colored substance that dissolves in cold water;

- caramelized substance of brown color with a ruby tint, dissolves in both cold
and boiling water;

- caramelina is a dark brown substance that dissolves only in boiling water.

These substances are converted into a mass that does not crystallize. This
mass is used as a food coloring agent. The process of caramelization of sugars is used
in cooking (when sauteing onions and carrots for broths, when baking apples, when
preparing many confectionery products and sweet dishes).

Melanoidin formation. This is the interaction of reducing sugars (monosac-
charides and reducing disaccharides, both contained in the product itself and formed
during the hydrolysis of more complex carbohydrates) with amino acids, peptides and
proteins, which leads to the formation of dark-colored products - melanoidins ( from
the Greek melanos-dark). This process is also called the Maillard reaction, after the
scientist who first described this process in 1912. The reaction of melanoidin for-
mation is of great importance in the culinary preparation of products.

The positive role of melanoidin formation is the formation of an appetizing
crust on fried, baked dishes from meat, poultry, fish, baked skin in confectionery
products from dough; by-products of this reaction are involved in the formation of
taste and aroma of ready meals.

The negative role of the melanoidin formation reaction is that it causes dark-

ening of deep-fried fat, fruit purees, and some vegetables; it reduces the biological
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value of proteins, since amino acids bind. The reaction of melanoidin formation is
particularly easy to enter such amino acids as lysine, methionine, which are most of-
ten lacking in plant protein. After combining with sugars, these acids become inac-
cessible to digestive enzymes, and are not absorbed in the gastrointestinal tract. When
cooking some dishes, milk with cereals or vegetables is heated. As a result of the in-
teraction of lactose and lysine, the biological value of ready meal proteins decreases.

Changes in starch. Starch is widely used in food production. This is due to the
technological properties of starch

- swelling and clesterization;

- hydrolysis;

- dextrinization (thermal destruction).

Swelling and gelatinization of starch. Swelling is one of the most important
properties of starch, which affects the consistency, shape, volume and yield of fin-
ished products. When starch is heated with water (starch suspension) to a temperature
of 50 to 55 °C, starch grains slowly absorb water up to 50 % of their mass and swell
to a limited extent. At the same time, an increase in the viscosity of the suspension is
not observed. Swelling is a reversible process, after cooling and drying, the starch
practically does not change. When heated to a temperature of 55 to 80 °C, starch
grains absorb a large amount of water, increase in volume several times, lose their
crystal structure, and therefore their anisotropy. The starch suspension turns into
paste. The process of Paste formation is called gelatinization (this is the destruction
of the native structure of starch grain, which is accompanied by swelling). The gelati-
nization temperature of different types of starch is not the same. So:

- gelatinization of potato starch occurs at a temperature of 55 to 65 °C;

- gelatinization of wheat starch at a temperature of 60 to 80 °C;

- gelatinization of corn starch at a temperature of 60 to 71 °C;

- gelatinization of rice starch at a temperature of 70 to 80°C.

The process of gelatinization of starch grain is carried out in stages:

At temperatures from 55 to 70 °C, the grains increase in volume several

times, lose optical anisotropy, but still retain a multi-layered structure. A "bubble"
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cavity forms in the center of the starch grain; the grain suspension in water turns into
paste - a low-concentrated amylose Sol in which swollen grains are distributed, this is
the first stage of gelatinization.

When heated at temperatures above 70 °C in the presence of a significant
amount of water, starch grains increase in volume tenfold. The layered structure dis-
appears, the viscosity of the system increases significantly, and this is the second
stage of gelatinization. At this stage, the amount of soluble amylose increases; its so-
lution partially remains in the grain, and partially diffuses into the environment.

When heated for a long time with an excess of water, starch bubbles burst,
and the viscosity of the paste decreases. In cooking, the process of diluting jelly or
jelly as a result of excessive heating is used. Starch of tuberous plants (potatoes, Jeru-
salem artichoke) gives transparent paste of a jelly-like consistency. Starch made from
cereals (corn, rice, wheat) has an opaque, milky-white color, pasty consistency.

The consistency of the paste depends on the amount of starch:

- with a content of 2 to 5 %, the paste turns out to be liquid. It is used as a
component in the preparation of liquid jelly, sauce, mashed soups;;

- with a content of 6 to 8 % - the paste turns out to be thick. It is used as a
component in the preparation of thick jelly, jelly, confectionery.

The viscosity of paste is affected not only by the mass fraction of starch con-
centration, but also by the presence of various food substances-sugars, mineral ele-
ments, acids, proteins, etc. When starch products are cooled, the amount of soluble
amylose in them decreases as a result of retrogradation (precipitation). At the same
time, starch jellies age (syneresis), and the products become stale. The rate of aging
depends on the type of products, their humidity and storage temperature. The higher
the humidity of the dish, the more intensively the amount of water-soluble substances
in it decreases. Aging occurs most quickly in millet porridge, slower - in semolina
and buckwheat. An increase in temperature slows down the retrogradation process.
The viscosity of paste is affected not only by the mass fraction of starch concentra-
tion, but also by the presence of various food substances-sugars, mineral elements,

acids, proteins, etc. When starch products are cooled, the amount of soluble amylose

173



in them decreases as a result of retrogradation (precipitation). At the same time,
starch jellies age (syneresis), and the products become stale. The rate of aging de-
pends on the type of products, their humidity and storage temperature. The higher the
humidity of the dish, the more intensively the amount of water-soluble substances in
it decreases. Aging occurs most quickly in millet porridge, slower - in semolina and
buckwheat. An increase in temperature slows down the retrogradation process.

Hydrolysis of starch. Starch polysaccharides can break down to the molecules
of their constituent sugars. The process is called hydrolysis, as it occurs with the ad-
dition of water. There is a distinction between enzymatic and acid hydrolysis. En-
zymes that break down starch are called amylases. There are two types of amylase:

a-amylase, which causes partial breakdown of starch polysaccharide chains to
form low-molecular compounds-dextrins. Prolonged hydrolysis may cause maltose
and glucose to form;

B-amylase, which breaks down starch to maltose. Enzymatic hydrolysis of
starch occurs in the manufacture of yeast dough and baking products from it, cooking
potatoes, etc.

Wheat flour usually contains beta-amylase; maltose, which is formed under
its influence, is a breeding ground for yeast. In flour from sprouted grain, a-amylase
prevails, dextrins formed under its influence give products stickiness and unpleasant
taste. The degree of starch hydrolysis under the action of B-amylase increases with
increasing dough temperature during kneading and in the initial baking period, with
an increase in the duration of kneading. In addition, it depends on the fineness of
flour grinding and the degree of damage to the starch grain.

Although the concentration of this polysaccharide in the muscles is signifi-
cantly lower from 0.5 to 1.5 %, however, normally 2/3 of the total amount is in the
muscles.

The more damaged the grain (the finer the flour is ground), the faster the hy-
drolysis or enzymatic destruction of starch proceeds. Potatoes also contain f-amylase,
which converts starch to maltose. Maltose is used for the respiration of tubers. At

temperatures close to 0 °C, breathing slows down, maltose accumulates, and the pota-
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toes become sweet (frozen potatoes). When using frozen potatoes, it is recommended
to keep them at room temperature for a while. In this case, her breathing increases,
the sweetness decreases. The activity of f-amylase increases in the range from 35 to
40 ° C, at a temperature of 65 ° C the enzyme is destroyed. Therefore, if the potatoes
are filled with cold water before cooking, then while the tubers are warming up, a
significant part of the starch will have time to turn into maltose and go into broth, and
the loss of nutrients will increase. If potatoes are poured with boiling water, amylase

is inactivated and nutrient losses will be less).

NH,
)NI\ NN Chapter 4.
HiC N HiC Vitamins. Meaning and impact on the body
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Vitamins belong to the group of essential nutrients of organic nature, diverse
structure, which are necessary for ensuring metabolism. Vitamins must constantly
come from food, as they are almost not synthesized in the body and only some are
deposited in the tissues.

The need for vitamins is calculated in milligrams and even thousandths (mi-
crograms). The deficiency of any vitamin is initially subjectively imperceptible. The
occurrence of Metabolic Disorders at first do not appear in external signs. At the
same time, the gradually developing disease hypovitaminosis can further lead to irre-
versible pathological processes — the state of beriberi. The consequence of insuffi-
cient intake of vitamins is a decrease in the body's resistance to negative factors. Sci-
entists from clinical medicine distinguish between primary (exogenous) and second-
ary (endogenous) hypovitaminoses.

Primary hypovitaminosis is caused by a low content of vitamins in food. Such
conditions can develop as a result of an unbalanced diet mainly of refined products.
This is primarily insufficient consumption of food of plant origin, the use of products

in the diet that are improperly prepared, as well as the use of products with preserva-
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tives that destroy vitamins. Also, inactivation of these nutrients occurs during storage
under the action of oxygen.

The content of vitamins in food products is negatively affected by their sec-
ondary heating. A large number of vitamins are destroyed in an alkaline or acidic en-
vironment, when exposed to ultraviolet rays.

Secondary hypovitaminoses develop due to impaired functions of the diges-
tive system, under the influence of infectious agents, liver diseases, and the use of
certain medications. A decrease in the acidity of gastric juice causes the destruction
of certain vitamins entering the stomach. Violation of absorption processes in the
small intestine is accompanied by insufficient intake of vitamins in the blood. Some
medications, such as acetylsalicylic acid, increase the excretion of vitamins from the
body in the urine.

In relatively rare cases, GI-pervitaminosis may develop. They are associated
with taking fat-soluble vitamins in doses significantly higher than physiological
norms (for example, with an overdose of vitamins A and D, which are used in chil-
dren to prevent rickets and growth disorders). The need for vitamins depends on age,

gender, the nature of work, climate, and health status.

Classification of vitamins

Vitamins can be divided into groups. Directly vitamins, that is, substances in
the absence of which specific beriberi and vitamin-like substances develop, the de-
gree of irreplaceable nature of which is not fully proven. However, they show a bene-
ficial effect on metabolic processes, especially in extreme conditions.

Vitamins are divided into two groups:

1. water-soluble;

2.fat-soluble.

A number of foods contain provitamins, that is, compounds from which vita-
mins are formed in the body. These include carotene, which is broken down in a

number of tissues to form retinol (vitamin A), and some sterols (ergosterol, 7-
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dehydrocholesterolol), which are converted to vitamin D under the influence of ultra-

violet rays.

Vitamins and vitamin-like compounds. Classification

Water-soluble Fat-soluble Vitamin-like
vitamins vitamins compounds
Ascorbic acid (vitamin C) Carnitine (vitamin By)
Thiamine (vitamin By) Retinol (vitamin A) Bioflavonoids (vitamin P)
Riboflavin (vitamin B;) Calciferol (vitamin D) Pangamic acid (vitamin
Bis)
Niacin (nicotinic acid, vit- | Tocopherols (Vitamin E) | Paraaminobenzoic acid
amin PP) (vitamin Hy)
Pyridoxine (vitamin Bg) Phylloquinones Orotic acid (vitamin Bi3)
(vitamin K)

Cyancobalamin Choline (vitamin By)
(vitamin Bi2)
Folacin (folic acid) Inositol (vitamin B8)
Pantothenic acid (vitamin Methylmethionine-
B3) sulfonium (Vitamin U)
Biotin (vitamin H) Lipoic acid

In traditional diets that include animal and plant products, the most deficient
are vitamin C, B vitamins, and vitamin A. most often in winter and early spring, since
groups of these vitamins are destroyed during storage. In addition, it is important to
change the range of products (fruits, vegetables, berries), which in these seasons be-
come less diverse. The cause of hypovitaminosis D3 is light starvation, since in winter
ultraviolet rays do not reach the Earth's surface.

Some vitamins (pantothenic, lipoic, folic acids, biotin, tocofrolls) are found in

food, so a healthy person does not lack them. The microflora contained in the large

intestine synthesizes a small amount of a number of vitamins (phylloquinone, folic
acid, pyridoxine) that can be used by the human body. When the composition of the

microflora changes due to an unbalanced diet, various diseases of the large intestine,
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or taking medications that suppress the vital activity of microorganisms, appropriate
hypovitaminoses develop. Partial biosynthesis of niacin is carried out in human body
tissues from tryptophan with the participation of pyridoxine.

All vitamins, vitamin substances and vitamin complexes perform a protective

function of the body. The action process is specific and individual.

Water-soluble vitamins

Water-soluble vitamins are easily soluble in water and are usually easily elim-
inated from the body, to such an extent that urinary excretion is a strong predictor of
vitamin intake. Since they are not easily stored, it is important to use them more con-
stantly.

Water-soluble vitamins play an important role, namely: they protect cells
from damage. They produce collagen, a protein that is involved in wound healing by

supporting the structure of muscles, bones, and skin.

Ho 20 o
Vitamin C Ascorbic Acid \/\S:\(
CeHsOs HJ OH

Ascorbic acid is involved in many metabolic processes. Ascorbic acid is a
component of redox systems and is necessary for the hydroxylation of proline. As a
result of this process, oxyproline is formed, which is used to synthesize connective
tissue structures. Therefore, with an insufficient amount of ascorbic acid, the gums
and capillary walls loosen, hemorrhage appears, and teeth fall out. Such processes
lead to the development of hemorrhage in the oral cavity, tooth loss, these are charac-
teristic signs of scurvy. Vitamin C promotes the oxidation of cholesterol, participates
in the formation of a number of hormones, and has a pronounced positive effect on
many parts of the body's immune system. Vitamin C also counteracts the formation
of excess free oxidative radicals. Thus, ascorbic acid is necessary to ensure optimal

life support for the body.
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Vitamin C is destroyed by oxygen, this process is accelerated by heating, as
well as by the action of enzymes ascorbate oxidase, polyphenol oxidase, etc. When
using thermal (heating, cooking, drying) and mechanical (grinding, grating) process-
es, vitamin C is destroyed in raw materials of plant origin. a decrease in the mass
fraction of vitamin C occurs as a result of a violation of cell integrity.

To reduce the destruction of ascorbic acid, it is recommended to blanch raw
materials with hot steam, this leads to inactivation of ascorbate oxidase. In addition,
oxidative enzymes become inactive when acid is added. Sunflower oil and other oils
or fats protect vitamin C from contact with oxygen in the air. Given that ascorbic acid
is soluble in water, it passes from the raw material into a decoction that must be eat-
en, especially since it contains other important nutrients. Raw materials containing
vitamin C should be immersed in boiling water during cooking, as it contains less ox-
ygen than cold water. This reduces the time to bring the dish to readiness; they should
be cooked in a bowl with a tightly closed lid. Storage of ready meals leads to the de-
struction of vitamin C. reheating contributes to a significant reduction in the content
of ascorbic acid in dishes, since the first heat treatment destroys natural protective
substances. After cooking, about (1/3) of the initial amount of vitamin C remains.
preventing its wilting is essential for saving ascorbic acid in raw materials of plant
origin.

The need for vitamin C for adults is on average from 50 to 100 mg per day.

Ascorbic acid deficiency can manifest itself in various signs of hypovitamino-
sis - bleeding gums, decreased body resistance to negative effects, increased fatigue,
decreased performance. Prolonged vitamin C deficiency for about 3 to 6 months leads
to the development of scurvy - scorbut. The main signs of scurvy are loosening and
loss of teeth, hemorrhages under the skin, weight loss, joint damage, hair loss, and a
decrease in the overall resistance of the body.

Ascorbic acid is found in the green parts of plants - dill, parsley, lettuce, cel-
ery, onions, vegetables - peppers, cabbage, potatoes, tomatoes, berries - black currant,
Argus, Mountain Ash, sea buckthorn, rosehip, citrus fruits, and in all fruits, as well as

in the liver and kidneys.
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Vitamin C performs a number of important functions:

- regulates blood clotting;

- strengthens the vascular wall;

- has an anti-inflammatory effect;

- reduces the body's sensitivity to allergens;

- strengthens the immune system;

- supports higher nervous activity;

- participates in the breakdown of fats;

- accelerates tissue regeneration processes;

- prevents malignant cell degeneration.

The greatest need for vitamin C is experienced by children during the period
of active growth, pregnant and lactating women, athletes, people engaged in heavy
physical labor, residents of the northern regions. The consumption of ascorbic acid
increases with acute infections, taking oral contraceptives, and during periods of se-

vere stress.

B Vitamins

This is a group of water-soluble vitamins that play an important role in ensur-
ing the health of the nervous system, skin, eyes, liver and other organs. These vita-
mins include vitamin Bq (Thiamine), B2 (Rboflavin), B3 (Niacin or PP), Bs (Panto-
thenic acid), Bs (Pyridoxine), B7 (Biotin), By (Folic Acid), and B2 (Cobalamin).

Most B vitamins are found in the outer parts of cereals, liver, yeast, and egg
yolk. Many vitamins of this group are coenzymes. Almost all B vitamins have a lipo-
tropic effect, that is. they increase fat oxidation, prevent the accumulation of choles-
terol in tissues, and improve liver function. Many B vitamins enhance each other's

effects.
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Vitamin B; Thiamine NTNNA

jop e,
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Thiamine is a component of enzymes involved in the metabolism of carbohy-
drates, fats, proteins and water. Thiamine is necessary for the formation of acetylcho-
line, therefore, for the activity of the parasympathetic part of the autonomic nervous
system and the functions of organs and systems regulated by it - the heart, gastroin-
testinal tract, etc.

Thiamine is destroyed in an alkaline environment, for example, when soda or
ammonium carbonate is added to the dough.

The daily requirement for thiamine for adults is approximately 1.4 to 2.4 mg.
The norm depends on the composition of the diet. With an increase in the content of
carbohydrates, proteins or fats in the diet, the need for this vitamin increases. Thia-
mine doses should also be increased with increasing physical and mental stress, in-
creasing or decreasing ambient temperature.

Vitamin Bi deficiency is one of the most common hypovitaminoses in hu-
mans. This is due to an increase in the consumption of refined products, namely Bak-
ery Products made from high-grade flour, in which the content of thiamine is not sig-
nificant. At the same time, flour products contain a rich amount of carbohydrates, so
when they are consumed, the body's need for thiamine increases.

Thiamine deficiency can occur with heavy sweating in conditions of elevated
ambient temperature, exposure to industrial damaging factors, heavy physical exer-
tion and neuropsychic stress.

A sign of B-hypovitaminosis at an early stage is:

- increased nervous excitability;

- irritability;

- sleep disorders;

- memory loss;

- reduced concentration of attention;

- reduced performance.
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There are pains in the legs, rapid fatigue when walking, soreness in the calf
muscles, a burning sensation of the skin "crawling goosebumps", appetite decreases,
diarrhea appears, which alternates with constipation, body weight decreases, the func-
tions of the cardiovascular system, liver and other organs deteriorate.

Thiamine is found in Rye and wheat bread made from coarse flour, bran, ce-
reals that are not peeled from the peripheral part of the grain (buckwheat, oatmeal),
legumes, as well as walnuts. Most vegetables and fruits contain almost no thiamine,
with the exception of vegetable legumes (green peas). In animal products, there is a
lot of vitamin By in offal (liver, kidneys), as well as in pork. In the process of cook-
ing, some of the vitamin B1 can be destroyed. This is facilitated by a neutral and

slightly alkaline environment.
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Riboflavin is vitamin Bz, a water-soluble biologically active substance that is
a coenzyme of many vital redox enzymes and is involved in the metabolism of pro-
teins, fats and carbohydrates. There are approximately 15 flavoproteins, which in-
clude riboflavin in the form of Flavin mononucleotide (FMN) and flavinadenindinu-
cleotide (FAD).

For the first time, vitamin B, was found in milk, it is also called lactoflavin.
Riboflavin has a specific effect on the functions of the mucous membranes of the di-
gestive tract, especially the oral cavity and tongue. Vitamin B; is essential for color
vision, hematopoiesis, and a number of other physiological functions. Riboflavin is
destroyed in an alkaline environment (when using soda in cooking), as well as under
the influence of ultraviolet rays, when leafy vegetables wither.

The daily requirement for vitamin Ba, for an adult, is from 1.5 to 3.0 mg. The
norm increases in people whose work is associated with heavy sweating, visual
strain, in the presence of industrial agents that have a harmful effect on the liver and

blood.
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Vitamin B deficiency can occur with prolonged nutrition of plant-based
products, especially refined ones, increased elimination from the body, as well as
malabsorption. A sign of hyporiboflavinosis is inflammation of the oral mucosa -
non-healing cracks appear in the corners of the mouth, as well as the tongue of the
conjunctiva of the eyes, visual impairment. When vitamin B is deficient, anemia de-
velops, skin and mucous membrane damage. Most often, hyporiboflavinosis is noted
with limited consumption of greens and milk.

Valuable sources of vitamin B, are milk, cottage cheese and other dairy prod-
ucts, as well as eggs, liver, kidneys, legumes, buckwheat groats.

Because UV rays break down vitamin Bz, milk should be stored in the dark.
During culinary processing, the riboflavin content decreases by 15 - 20 %. Heating

dishes is harmful to your friends.

Vitamin PP, (Niacin)
C¢HsNO:> P

The properties of vitamin PP are possessed by both nicotinic acid and its Am-
ide, in the form of which it is contained in natural sources.

Vitamin PP is a part of enzymes involved in redox reactions that provide cel-
lular respiration. Vitamin PP has a regulating effect on the digestive system, ensures
normal metabolism in the skin, improves liver function, affects the processes of neu-
tralization and glycogen formation.

Niacin has a specific effect on mental activity, has a positive effect on choles-
terol metabolism and the process of red blood cell formation. Vitamin PP is resistant
to external influences of light and oxygen.

The daily requirement for vitamin PP is from 15 to 25 mg. This norm increas-
es with heavy physical labor, strenuous neuropsychic activity, when working with
substances that adversely affect liver function, as well as with diseases of the cardio-

vascular system, gastrointestinal tract, and blood system.
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Vitamin PP deficiency develops when a large amount of protein is used in the
diet, especially protein that has insufficient tryptophan content. From tryptophan, nia-
cin is formed in the body. Insufficient niacin content in the body leads to disorders of
mental activity, the function of the digestive tract, skin, and cardiovascular system. A
significant lack of niacin leads to pellagra disease, from the Italian - pellagra-rough
skin.

The source of niacin is animal products, namely liver, beef, pork. It should be
noted that the niacin content in Molodets and dairy products is not significant, but at
the same time these products contain a large amount of tryptophan. Plant-based prod-
ucts, especially legumes, cereals, and baked goods, are a source of large amounts of
niacin. Vitamin PP is found in root vegetables, especially potatoes and carrots. Nico-
tinic acid is practically not destroyed during storage and heat treatment of raw mate-
rials.

Pyridoxine Vitamin Bs, Adermin " -

CsHuNOs e

Vitamin Bs, or adermin, is a collective name for derivatives of 3 - hydroxy-2 -
methylpyridines that have the biological activity of pyridoxine - pyridoxine itself,
pyridoxal, pyridoxamine, as well as their phosphates, among which pyridoxal phos-
phate is the most important.

Pyridoxine is a part of enzymes that catalyze the exchange of amino acids and
other substances in tissues. It is necessary for the normal function of the nervous sys-
tem, liver, hematopoietic organs, and skin.

Special properties that pyridoxine is resistant to air oxygen, heating, but loses
its activity in light.

Under normal conditions, the daily requirement for vitamin B for an adult is
on average from 2 to 3 mg. The need increases with heavy physical exertion, neuro-
psychic stress, working with radioactive substances and pesticides, with a number of

diseases, treatment with antibiotics, as well as with a long life in the Far North.
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When the body is deficient in vitamin B, namely hypovitaminosis, irritability
or lethargy, nausea, and decreased appetite are noted. The skin of the face and scalp
becomes dry and flaky. Sometimes there are cracks on the lips and ulcers in the cor-
ners of the mouth, inflammation of the tongue develops, conjunctivitis.

Pyridoxine is widely distributed in nature and enters the body with a diet of
both animal and plant products. The highest content of vitamin Bg is found in meat,
fish, offal, especially in the liver and kidneys, egg yolks, as well as peas, buckwheat,
pearl barley, barley Groats, Bran and potatoes. Low vitamin Bg content in most vege-
tables and fruits and milk. When using technological processes of frying and smok-
ing, vitamin Be is destroyed up to 50 %. A small part of pyridoxine is synthesized in

the body of a healthy person by the microflora of the large intestine.

Cyancobalamin vitamin B12

Ce3HssCoN14014P

In the scientific literature, vitamin By usually refers to
cyanocobalamin, which is freely converted to one of the coen-

zyme forms in the human body. In the form of cyanocobalamin,

the human body receives the main amount of vitamin By at the
same time, cyanocobalamin is not synonymous with vitamin B1a, several other com-
pounds also have Biz-vitamin activity. Vitamin Biz is also called Castle's external
factor. Castle factors (anti - anemic factors) are substances that collectively stimulate
hematopoiesis (hematopoiesis). They are named after the American physiologist and
hematologist W.B. Castle.

In nature, the producers of vitamin Bz are bacteria and archaea, but it is not
synthesized in plants and animals.

Vitamin Biz, which is important for hematopoiesis in the bone marrow, has a
lipotropic effect, promoting the biosynthesis of choline, lecithin; takes part in the
formation of nucleic acids. Cyancobalamin is necessary for methylation processes,

has a beneficial effect on the central and peripheral nervous system.
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Vitamin B2 is destroyed by prolonged exposure to light rays.

The daily requirement of an adult for vitamin Bz is from 2 to 5 mcg. The
norm increases in the presence of anemia, with increased protein intake, especially of
animal origin.

Vitamin Bz deficiency develops when animal protein sources are excluded
from the diet or gastric juice secretion is reduced, which contains a protein fraction
(Castle's internal factor), which forms a complex with cyancobalamin, in which vita-
min By is absorbed by the body. With a lack of cyancobalamin in the diet, malignant
anemia develops, and the functions of the nervous and other systems are also disrupt-
ed.

Vitamin By; is found exclusively in animal products. The highest content of
vitamin Byz is found in the liver, kidneys, egg yolks and some fermented dairy prod-

ucts, where microflora is formed.

Folic acid (folacin) Y;\H\@

C19H19N7O6 W T
N
oL

A

Folic acid (Latin name. acidum folicum; from the latatinian folium - "leaf".
Synonym-pteroyl monoglutamic acid is a water-soluble vitamin essential for the
growth and development of the circulatory and immune systems. Chemical name: N -
{4 [(2-amino-4-hydroxy-6-pteridyl)-methyl] - amino} - benzoyl-L ( + ) - glutamic acid.

The vitamin is involved in hematopoiesis, methylation processes. In the syn-
thesis of nucleic acids and choline, the functional state of the liver improves and the
body's resistance to various chemicals increases.

In the human body, Folic acid is converted to Folinova acid,, which is the ac-
tive form of this vitamin; its formation is carried out with the participation of ascorbic
acid. For the biological action of folic acid, vitamin B2 is necessary.

According to the norm, the human blood serum contains from 6 to 20 ng / ml
of folate, with a lack of folacin in the body, the excretion of formiminoglutamic acid

in the urine increases from 35 to 450 mg per day and urokinic acid. A lack of folic

186



acid can cause megaloblastic anemia in adults, and taking folic acid during pregnancy
reduces the risk of fetal neural tube defects.

At the same time, excess folic acid (high intake as a vitamin supplement) can
reduce the activity of natural killer cells (cell damage) involved in antiviral and anti-
tumor immunity.

Folic acid is resistant to air oxygen and high temperature. Folic acid is de-
stroyed by prolonged exposure to light rays.

The average daily requirement for folic acid is 200 mcg for adults. The norm
increases with a lack of protein in the diet, heavy physical work, diseases of the di-
gestive system, anemia.

Folacin deficiency is manifested mainly in violations of the functions of the
hematopoietic organs, digestive system, liver, reduced body defenses, and the course
of pregnancy.

The main source of folic acid is vegetables - lettuce, cabbage, parsley, toma-
toes, carrots, beets. This vitamin is also rich in liver, kidneys, egg yolk, cottage

cheese. A certain amount of folic acid is synthesized by microorganisms in the large

intestine.
o
Biotin (vitamin H) HN JKNH
Ci1oHi16N203S " . ,,,:/\/\COOH

Biotin (coenzyme R, sometimes called vitamin H, vitamin B7) is a water-
soluble vitamin of Group B. The biotin molecule consists of a tetrahydroimidazole
and tetrahydrothiophene ring, in the tetrahydrothiophene ring, one of the hydrogen
atoms is replaced by Valerian acid. Biotin is a cofactor in the metabolism of fatty ac-
ids, leucine in the process of gluconeogenesis.

Biotin is essential for the normal functions of the skin and nervous system; it
is involved in the metabolism of fatty acids and sterols.

Biotin is resistant to air oxygen and is destroyed by alkalis.

The daily requirement for biotin for an adult is on average 150 mcg.
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Biotin deficiency in the body can occur with intestinal diseases, decreased
function of the gastric glands, as well as as a result of the use of antibiotics and sul-
fonamides, which negatively affect the activity of the intestinal microflora that syn-
thesizes biotin. It should be noted that the use of a large amount of raw egg whites
containing avidin in the diet can lead to biotin deficiency due to its interaction with
avidin with the formation of an indigestible compound.

Biotin hypovitaminosis is manifested first by peeling of the skin, and then by
its inflammation on the hands, feet, and face. Later, lethargy, drowsiness, nausea, loss
of appetite, swelling of the tongue, muscle pain, and anemia appear.

Biotin is found in all foods, especially its high content in offal (liver, heart,
kidneys), yeast, legumes, cauliflower, mushrooms, egg yolk, nuts. In a healthy person
who receives a balanced diet, part of the need for biotin is met by the amount that is

absorbed from the large intestine, where biotin is synthesized by microorganisms.

Pantothenic acid (vitamin Bs)

o N
OH
CoH17NOs Y\/ $ HC

Water-soluble B vitamin, amide of the amino acid -alanine and pantoic acid.

Pantothenic acid gets its name from the Greek language - mdvtobev, panto-
then- "everywhere, from everywhere" because of its extremely wide distribution. Vit-
amin Bs, entering the body, is converted into pantetein, which is part of coenzyme A.
coenzyme A (CoA) plays an important role in the processes of oxidation and acetyla-
tion, it is one of the few substances in the body involved in the metabolism of pro-
teins, lipids, and carbohydrates. Pantothenic acid is needed for the metabolism of fats,
carbohydrates, amino acids, the synthesis of vital fatty acids, cholesterol, histamine,
acetylcholine, hemoglobin.

Pantothenic acid has a regulating effect on the functions of the nervous sys-
tem, endocrine glands, intestinal activity, and helps neutralize industrial poisons that

have entered the body.
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Pantothenic acid is resistant to light rays, air oxygen, stable in a neutral envi-
ronment, but quickly breaks down in hot, acidic and alkaline solutions.

The daily requirement for pantothenic acid for an adult is from 5 to 10 mg.
The need increases with heavy physical labor, with a high protein content in the diet.

With a deficiency of pantothenic acid, lethargy, drowsiness, apathy, loss of
sensitivity of fingers and toes are noted, then burning pains in the legs appear.

Pantothenic acid is found in all foods. Very rich sources of this acid are ani-
mal livers, meat, fish, eggs, cereals, legumes, cauliflower. There is not much panto-
thenic acid in dairy products, fruits and some vegetables. Part of pantothenic acid is

synthesized by the microflora of the large intestine.

Fat-soluble vitamins

Fat-soluble vitamins A, D, E, K, which are vital micronutrients necessary for
normal cell function, metabolism of proteins, fats, carbohydrates and electrolytes, the
work of various enzyme systems of the body, redox processes, blood clotting, growth

and development. Vitamin deficiency has a serious negative impact on human health

and the functions of many organs, and an excess of certain vitamins leads to toxic ef-

Retinol vitamin A WOH
C20H300

Retinol is called the growth vitamin, as it is necessary to ensure the processes

fects.

of human growth and development, the formation of the skeleton. Retinol is involved
in the biosynthesis of glycoproteins that are part of the mucous membranes and other
barrier tissues, so it is necessary for the normal function of the mucous membranes,
eyes, respiratory, digestive systems and urinary tract. The aldehyde form of vitamin
A is part of visual Purpura, providing adaptation of the eyes to different ambient light

conditions.
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Retinol is destroyed when illuminated with ultra - violet rays, under the influ-
ence of air oxygen, as well as in the presence of fatty acid oxidation products in fats.

The daily requirement for vitamin A (various forms) for an adult is from 1.5
to 2.5 mg. The daily requirement can be met by B-carotene, which is converted to ret-
inol in the wall of the small intestine and liver. The daily requirement for -carotene
is 2 times higher than for vitamin A. the need for vitamin A increases during work
related to the tension of the visual organ, in the presence of chemicals and dust in the
environment that irritate the eye shell, upper respiratory tract and skin.

As a result of retinol deficiency in the diet, growth slows down, and the abil-
ity of the visual apparatus to adapt to different degrees of illumination of the "chicken
blindness"environment is disrupted. Keratinization of the mucous membranes of the
respiratory tract, skin, and cornea of the eyes occurs. Cracks appear in these tissues,
as a result of their infection, inflammation develops.

Retinol is found only in animal products — the liver of terrestrial animals, cod,
sturgeon caviar, butter, hard cheeses. Orange-colored vegetables, berries and fruits
are rich in B-carotene. Especially high beta-carotene content in carrots, especially in
red (B-carotene content is 9 times higher than in yellow), garden rowan, red pepper,
parsley, apricots, pumpkin, green peas, cherries, currants. The preservation of p-
carotene occurs effectively if plant products are consumed after cooking (boiling,
grinding). The B-carotene content in butter and egg yolk is quite high. With proper

cooking (without access to oxygen in the air), about 70 % of vitamin A is preserved.

Calciferols vitamin D

C27H14O

Vitamins of Group D — Vitamin D)-biologically active substances (cholecal-
ciferol, ergocalciferol, sitocalciferol, 2,2-dihydroergocalciferol and others). Cholecal-
ciferol (vitamin Dj3) is synthesized in the human body in the skin under the influence
of ultraviolet rays of Band B, and also enters the human body with food. Ergocalcif-

erol (vitamin D2) can only come from food.
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Forms:

Vitamin Dy combination of ergocalciferol with lumisterol, 1: 1

Vitamin D, ergocalciferol (ergosterol derivative)

Vitamin D3 cholecalciferol (formed from

7-dihydrocholesterolemia in the skin)

Vitamin D4 22-dihydroergocalciferol

Vitamin Ds sitocalciferol (7-dihydrositosterol derivative)

Vitamin Ds Sigma-calciferol

Calciferol regulates the exchange of calcium and phosphorus, ensures the ab-
sorption of these elements in the small intestine, as well as the reabsorption of phos-
phorus in the renal tubules and the transfer of calcium from the blood to bone tissue.
Calciferol is involved in the formation of bone tissue.

Calciferol is resistant to high temperatures and does not break down during
cooking.

The daily requirement for vitamin D is 2.5 MCG for adults. The demand in-
creases with low solar insolation (in winter), as well as when working under the
ground. This is due to a decrease in the conversion of 7-dehydrocholesterolins, which
is found in the skin, to vitamin D, which occurs when exposed to ultraviolet rays.

Prolonged absence of calciferol in the diet of children leads to the develop-
ment of rickets. The main symptoms of this disease are associated with a violation of
the normal process of bone formation. Osteomalacia develops-softening of the bones.
Under the weight of the body, the legs deform, the shape of the legs changes. On the
bone-cartilage border of the ribs, thickenings (rickets rosary) are noted. The chest is

deformed ("chicken breast"). Children with obvious signs of rickets are characterized
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by instability to infections, lethargy, and reduced muscle tone, including the abdo-
men. Increased gas formation helps to increase the volume of the abdomen. With pro-
longed calciferol deficiency, adults develop osteoporosis-bone thinning. Bones be-
come brittle due to the leaching of CA and P salts from them that have been deposited.

As a result of these processes, fractures often occur that heal slowly. Tooth
decay also occurs. Early signs of D-vitamin deficiency include irritability, poor sleep,
sweating, and loss of appetite. Vitamin D is found mainly in animal products - liver,

milk fats, cod liver oil, fish roe.

Tocopherols Vitamin E R

C31Hs203 S N N N

Tocopherols are involved in the processes of tissue respiration. Tocopherols
are effective antioxidants that protect the body from the formation of excessive
amounts of free oxidative radicals. Tocopherols increase the resistance of erythrocyte
membranes.

A characteristic consequence of E-vitamin deficiency is a violation of repro-
ductive function, since the sex glands are very sensitive to the effects of tocopherols.
Vitamin E is necessary to maintain normal metabolic processes in skeletal muscles,
heart muscle, liver and nervous system.

Several compounds with similar structures have biological activity. They are
resistant to heat, but they are destroyed by ultraviolet rays, as well as by spoilage of
oils.

The daily requirement for tocopherol for adults is from 12 to 15 mg. The
norm increases with heavy physical work, with intensive sports, in conditions of lack
of oxygen.

Tocopherol deficiency can occur with prolonged absence of vegetable oils in
the diet. E-hypovitaminosis is characterized by muscle weakness, impaired sexual

function, impaired peripheral blood circulation, and destruction of red blood cells.
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A high content of vitamin E is found in vegetable oil (sunflower, soy, corn,
cottonseed), green vegetable leaves, egg yolks.

o

Phylloquinone vitamin K O ‘ -

C31H4602 I

Vitamin K is a group name for lipophilic (fat-soluble) and hydrophobic vita-
mins necessary for the synthesis of proteins that ensure normal blood coagulation
levels. It is chemically a derivative of 2-Methyl-1,4-naphthoquinone. It plays a signif-
icant role in muscle and connective tissue metabolism, as well as in healthy kidney
function. In all these cases, the vitamin is involved in the absorption of calcium and
in ensuring the interaction of calcium and vitamin D. In other tissues, such as the
lungs and heart, protein structures were also found that can only be synthesized with
the participation of vitamin K.

Vitamin K is involved in the synthesis of prothrombin and a number of com-
pounds necessary for blood clotting. Some other naphthoquinone derivatives are also
active in vitamin K.

Vitamin K is resistant to heat, breaks down under the influence of light, and is
unstable in an alkaline environment.

The daily requirement of an adult for vitamin K ranges from 0.2 to 0.3 mg.

The main sign of vitamin K deficiency in the organ is bleeding. The bleeding
process develops with a violation of the formation of prothrombin in liver function, with
difficulty in the outflow of bile, when taking medications that suppress the vital activity
of the normal microflora of the large intestine.

Leafy vegetables, cauliflower and white cabbage, tomatoes, potatoes and liver
are rich sources of vitamin K. In healthy people, vitamin K is synthesized by the intesti-

nal microflora.
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Vitamin-like substances

Vitamin-like substances are a large group of biologically active substances
that have some properties of vitamins, but do not meet all the parameters characteris-
tic of vitamins.

This group includes bioflavonoids, choline, inositol, lipoic, orotic, paraami-

nobenzoic acids, etc.

Choline '!r |
// ~"0H X
CsHiuNOX

Choline (from the Greek yoAn «bile») is an organic compound, quaternary
ammonium base, 2 - hydroxyethyltrimethylammonium cation,
[(CH3) sN+CH2CH20OH] X. Choline is a precursor to the neurotransmitter acetylcho-
line. In the 1930s, it was named vitamin B4. According to modern concepts, it is not a
vitamin.

Choline is involved in fat metabolism and is essential for lecithin biosynthe-
sis. Choline prevents fatty degeneration of the liver, that is, it belongs to lipotropic
substances. From choline, the mediator of the nervous system is formed - we-
acetylcholine.

Choline is a strong base that is highly soluble in water.

The daily requirement for choline in an adult is from 250 to 600 mg. The dai-
ly requirement increases with heavy physical labor, in conditions of increased tem-
perature of the environment where a person is located.

The have a sufficient amount of protein in diet, which contains methionine,
vitamin Biz, and folic acid, it reduces the need for choline, as these nutrients ensure
its biosynthesis in the body.

The most characteristic symptom of choline deficiency is fatty degeneration
of the liver, which leads to a violation of its functions (glycogen deposition, pro-

thrombin synthesis, neutralization of toxic substances, etc.), and in the future - to the
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death of some cells - the development of cirrhosis. With a lack of choline, kidney
function is also disrupted and blood pressure rises.
Choline is found in liver, kidneys, meat, fish, egg yolk, oatmeal, sour cream,

cream, fat cottage cheese, oatmeal, cabbage.

OH

Inositol vitamin HOA_~_.OH

CsH1206 HO‘\, OH
OH

It is a carbocyclic sugar found in large quantities in the brain and other mam-
malian tissues, mediates the transmission of cellular signals in response to various
hormones, neurotransmitters and growth factors, and participates in osmoregulation.
Despite the gross formula similar to saccharides, inositol is not a carbohydrate by its
chemical nature. Inositol is almost tasteless, slightly sweet.

Inositol was called vitamin Bs, but it was shown that about 3/4 of the daily re-
quirement for inositol is produced by the body itself, so inositol is classified as a vit-
amin-like substance. There is no evidence that a lack of inositol in food can cause
painful manifestations.

Inositol is synthesized from glucose in tissues and organs, such as the heart,
liver, and kidneys. With blood, it enters all cells, and in a particularly high concentra-
tion - in brain cells, where it accumulates in the protective membrane. Free inositol is
also found in the blood at a concentration of approximately 4.5 micrograms per milli-
liter. From this reserve, it is obtained by those cells that cannot produce this sub-
stance themselves. The lens, back wall of the eye, and tear fluid are particularly high
in inositol.

Inositol is highly soluble in water, insoluble in organic solvents.
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Orotic acid (vitamin Bi3) | /&
CsHuN204 3 No°

Orotic acid, from the greekppog serum, is a vitamin-like substance that affects
the metabolism and stimulates the growth of living organisms, but does not have all
the properties characteristic of vitamins. It is a colorless crystal that is poorly soluble
in water and organic solvents. By chemical structure, it is a heterocyclic compound,
the chemical names are 4-carboxyuracil and 2,6-dioxypyrimidine-4-carboxylic acid.
Under the influence of water and light, it is destroyed.

Orotic acid has a stimulating effect on protein metabolism, has a beneficial ef-
fect on the functional state of the liver, accelerates the regeneration of liver cells, re-
duces the risk of liver obesity, helps reduce cholesterol levels in the blood, and also
improves myocardial contraction, has a positive effect on reproductive function and
growth processes, which allows it to be used as a pharmacological preparation (as an
anabolic) for the treatment of many diseases of the liver, biliary tract, heart, blood
vessels and muscles.

In food, orotic acid is found in the form of compounds that are slightly solu-
ble in water with minerals (magnesium, potassium, and calcium salts). These organic
salts from the small intestine cavity are easily absorbed into the blood by simple dif-
fusion. Minerals are separated in the blood, and free orotic acid is transported to the
liver, other organs and tissues. The highest content of orotic acid is found in the liver
and yeast, and a large amount of it is also present in milk and dairy products. The
main source of orotic acid for humans is cow's milk. The need has not been estab-
lished. For therapeutic purposes, in some diseases of the blood and liver, 1.5 to 3.0

g/day is prescribed.
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Vitamin P (Rutin) Bioflavonoids

H

C27H30016 HW

Vitamin P from English-Permeability-permeability, a complex of flavonoid
compounds that reduce the permeability and fragility of capillaries. Vitamin P in-
cludes a group of biologically active substances (rutin, citrine, catechins), which have
the ability to increase the strength of capillary walls, thereby reducing their permea-
bility. The substance with a P-vitamin effect participates in tissue respiration, saves
the consumption of ascorbic acid in the tissues.

The daily requirement for vitamin P in adults is from 35 to 50 mg. it increases
under the influence of certain industrial poisons.

Manifestations of vitamin P deficiency include general weakness, rapid fa-
tigue, pain in the legs and shoulders when walking, as well as the appearance of small
and large skin hemorrhages in the form of a pinpoint rash and bleeding gums. Also, a
lack of vitamin P can affect hair loss, acne, bluish skin tone, or nosebleeds.

A lack of bioflavonoids can occur due to prolonged use of antibiotics or other
strong drugs, as well as with any adverse effects on the body, such as injuries or sur-
gery. Symptoms of bioflavonoid insufficiency are reduced to the phenomena of in-
creased permeability and fragility of capillaries, petechiae (spot hemorrhages), bleed-
ing gums.

Vitamin P is found in green peas, oranges, black currants, lemons, rosehips,

peppers, mountain ash, raspberries, strawberries, and green tea.

CH3
Hé—CHZ—CHZ—chﬂs
O0H

Methylmethionine sulfonium (Vitamin U)

Due to the presence of labile methyl groups,
Vitamin U has a lipotropic effect; similar to choline, it prevents the formation of ul-
cers of the gastric mucosa and stimulates their healing, has a positive effect on the

functions of the mucous membranes of other organs.
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Vitamin U is destroyed by heat treatment. The need for Vitamin U has not
been established.
Vitamin U is found in juices from raw vegetables (especially cabbage) and

fruits.
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C10H19N08 (o} OH OH

Pangamic acid vitamin Bs

Pangamic acid, or vitamin Bis - an ester of a-gluconic acid and dimethylgly-
cine contains two mobile methyl groups that are involved in methylationand trans-
methylation, which determines the lipotropic properties of the vitamin. Vitamin B15
improves lipid metabolism, preventing fatty liver infiltration, increases the amount of
glycogen, creatine phosphate in tissues, has antihypoxic (activates oxidative process-
es in the body), antitoxic effect (causes detoxification during poisoning with organo-
chlorine compounds, tetracycline antibiotics, alcohol, narcotic substances.

Pangamic acid is found in yeast, rice shells, liver, kidneys, much less in mus-
cles. A person's daily requirement for vitamin Bis has not been established. The vita-
min is used to treat chronic coronary insufficiency, atherosclerosis, and chronic hepa-

titis. Therapeutic doses range from 100 to 300 mg per day.

L-Carnitine Hic M3 oH )
N2 _A_C00
C7H1sNO3 H3C/

L-Carnitine - Latin - levocarnitinum, English-levocarnitine, also L-Carnitine,
levocarnitine. Mistakenly called vitamin Br, vitamin By; is a natural substance related
to vitamins of Group B. L-Carnitine is synthesized in the human body in sufficient
volume, but in some early materials it is called a vitamin-like substance.

In humans, L-Carnitine is present in striated muscle and liver tissues. It is a

factor of metabolic processes that support the activity of coenzyme A (CoA).
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In practical medicine, L-Carnitine is used for serious kidney diseases that re-
quire hemodialysis, and for genetically determined levocarnitine deficiency.

Despite long-term, diverse studies, there is no conclusive evidence that taking
carnitine supplements in healthy people leads to improved physical performance.

L-Carnitine is found mainly in animal products: liver, meat, milk.

Other vitamin-like substances are found in the vast majority of food products,

so a healthy person does not lack these compounds.

Chapter 5.

Mineral substances. Significance and impact on the human body

Biologically significant elements (as opposed to biologically inert elements)
are chemical elements necessary for living organisms to ensure normal life.

Elements that ensure the vital activity of the body are classified according to
various characteristics - content in the body, degree of necessity, biological role, tis-
sue specificity, content in the human body and other mammals elements are divided
into:

- macronutrients (hundredths of a percent or more);

- trace elements (from one hundred thousandths to thousandths of a percent);

- ultramicroelements (millionths of a percent or less).

Many elements in the form of mineral salts, ions, and complex compounds
are part of living matter and are essential nutrients that must be consumed daily with
food.

The role of minerals in the human body is diverse. Minerals contained in pro-
toplasm and biological fluids play a major role in ensuring the constancy of osmotic
pressure, which is a necessary condition for the normal functioning of cells and tis-
sues. Minerals are part of complex organic compounds, such as hemoglobin, hor-
mones, and enzymes. Minerals are a plastic material for the formation of bone and
dental tissues. In the form of ions, minerals are involved in the transmission of nerve

impulses, provide blood clotting and other physiological processes of the body. De-
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pending on the amount of minerals in the body and food products, they are divided
into macro - and microelements. Macronutrients include calcium, potassium, magne-
sium, sodium, phosphorus, chlorine, and sulfur. They are contained in a volume that
is measured in hundreds and tens of milligrams per 100 g of tissue or food. Micro-
elements are iron, cobalt, zinc, fluorine, iodine, etc. microelements are part of the
body's tissues in concentrations expressed in tenths, hundredths, and thousandths of a
milligram.

The most deficient minerals in the human diet include calcium and iron, while
the excess minerals include sodium and phosphorus.

Depending on the predominance of cations or anions in food, their alkaline or
acidic properties are manifested. Milk, vegetables, fruits, and berries give diets an al-
kaline orientation, while meat, fish, eggs, and cereals give them an acidic orientation.
Despite the sour taste of many fruits or vegetables, when they are consumed, the al-
kaline reserves of the body increase, since the organic acids that make up these prod-
ucts (citric, malic and others) are quickly oxidized to carbon monoxide and water,
and K" Mg?" and other cations remain in the tissues. Meat, fish, and other animal
products are rich in protein and low in cations. During the oxidation of proteins that
are sources of sulfur (methionine, cystine, cyste in), sulfuric acid ions are formed, for
the neutralization of which alkaline reserves of tissues are consumed. Minerals are
important as factors necessary for the elimination and Prevention of a number of dis-
eases, namely, endemic goiter, fluorosis, caries, strontium rickets, etc.

Prolonged lack or excess of minerals in the diet leads to a violation of the me-
tabolism of proteins, fats, carbohydrates, vitamins, water and the development of dis-
eases. The most common consequence of a mismatch in the diet of the amount of cal-
cium and phosphorus is dental caries, bone thinning (osteoporosis). If there is a lack
of fluoride in drinking water, the enamel of the teeth is destroyed, and if there is an
excess, yellowing of the teeth (fluorosis) occurs. lodine deficiency in food and Water
leads to the development of goiter.

Characteristic (typical) symptoms of a deficiency of various chemical ele-

ments in the human body:
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Calcium (CA) - slowing skeletal growth;

Magnesium (Mg) - muscle cramps;

Ferum (Fe) - anemia, a violation of the immune system;

Zinc (Zn) - skin damage, slowing growth, slowing puberty;

Cuprum (Si) - liver disorders, secondary anemia;

Manganese (Mn) - infertility, deterioration of skeletal growth;

Molybdenum (Mo) - predisposition to dental caries;

Cobalt (Co) - malignant anemia;

Nickel (Ni) - depression, dermatitis;

Chromium (Cr) - symptoms of diabetes;

Silicon (Si) - impaired skeletal growth;

Fluoride (F) - dental caries;

Iodine (I) - thyroid disorders, slowing down metabolism;

Selenium (Se) - symptoms of heart muscle weakness.

The causes of mineral metabolism disorders, even with sufficient amounts of
them in food, are as follows:

I. Unbalanced nutrition, namely insufficient or excessive amounts of protein,
fat, carbohydrates and vitamins;

II. Application of methods of culinary processing of food products that cause
mineral losses, for example, during defrosting, in hot water, meat, fish, removal of
decoctions of vegetables and fruits (containing soluble salts);

III. Lack of timely correction of the composition of diets when the body's
need for minerals associated with physiological causes changes. For example, in con-
ditions of elevated ambient temperature, a person has a lot of sweating. With sweat, a
large amount of potassium, sodium, chlorine and other minerals is released, so their
need increases.

IV. Violation of the processes of absorption of minerals in the gastrointestinal

tract or increased fluid loss (for example, with blood loss).
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Macronutrients

Macronutrients are simple chemicals necessary for the normal functioning of
the human body. Macronutrients should come from food in an amount of 25 grams or
more. These can be either metals or nonmetals. Macronutrients do not necessarily
have to enter the body in its pure form. In most cases, macro-and microelements
come from food as part of salts and other chemical compounds.

The human body should receive 12 macronutrients. Of these, four are called
biogenic - oxygen, carbon, hydrogen, nitrogen, since their amount in the body is the
largest.

The main share of the cell mass is made up of:

Oxygen-65 %;

Carbon-18 %;

Hydrogen-10 %;

Nitrogen-3%.

They are mainly used to build proteins, fats, carbohydrates, nucleic acids, and
many other organic substances. Sometimes these four elements are designated by the
acronym CHNO, which consists of their designations in the MendeleevPeriodic Ta-

ble.

Oxygen
(0]

Most living things (aerobes) breathe oxygen. Oxygen is widely used in medi-
cine. In cardiovascular diseases, oxygen foam ("oxygen cocktail") is introduced into
the stomach to improve metabolic processes. Subcutaneous oxygen administration is
used for trophic ulcers, elephantiasis, gangrene and other serious diseases. Artificial
ozone enrichment is used for disinfection and deodorization of air and purification of
drinking water. The radioactive oxygen isotope O is used for studies of blood flow

velocity and pulmonary ventilation.
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Carbon

CO:

Carbon dioxide or carbon dioxide is a low-toxic gas, odorless and colorless
under normal conditions. CO; is a small but important component of air, it is one of
the elements of the environment, participates in photosynthesis, metabolism, is re-
leased by humans and animals, as well as during fermentation and putrefaction.

For the human body, carbon dioxide is no less important than oxygen, and
their balance is supported by natural processes - photosynthesis and respiration.

Carbon dioxide is involved in many metabolic processes. It regulates the
work of the respiratory and neurovascular centers, the excitability of the nervous sys-
tem, the activity of many enzymes and hormones, is responsible for the electrolyte
composition of the blood, the tone of the central nervous system, blood vessels and
bronchi, and supports metabolism. Therefore, CO: directly affects all biochemical re-
actions of the body.

Carbon dioxide is the causative agent of the respiratory system. Contrary to
popular belief, a person takes another breath when there is an excess of carbon diox-
ide, and not a lack of oxygen. CO: is a product of metabolism, it is carried by the
blood from tissue cells to the lungs. When inhaled, a person's lungs are filled with
oxygen and there is a two-way exchange in them: oxygen passes into the blood, and
carbon dioxide is released from it.

Hemoglobin is involved in the exchange, as it is the main carrier of oxygen to
cells. In it, the process of replacing oxygen with carbon dioxide occurs: hemoglobin
delivers oxygen from the lungs to the cells, and then - carbon dioxide to the lungs.
And this exchange must be balanced.

The imbalance causes the "Verigo-boron" effect, according to which excess
oxygen and lack of carbon dioxide lead to oxygen starvation. This paradox is caused
by the fact that without the presence of CO2, oxygen cannot be released from the

bound state with hemoglobin and pass into tissues and organs.
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Thus, carbon dioxide is necessary to separate oxygen from hemoglobin, oth-
erwise the blood will circulate through the body, but not release oxygen, which will

lead to oxygen starvation.

Hydrogen
H:

Hydrogen is considered the most powerful natural antioxidant that helps
maintain the health of the body, promotes its rapid recovery, and reduces the load on
the immune system. Molecular hydrogen has anti-inflammatory, anti-allergic and an-
ti-apoptotic effects.

It is established and proved that hydrogen is a catalyst for natural metabolic
processes, which ensures the neutralization of active radicals at the cellular level with
their subsequent elimination. When passing through the blood-brain barrier, hydrogen
particles inhibit oxidative processes that promote the release of radicals and affect the

likelihood of abnormal cell mutation.

Nitrogen

N2

Nitrogen, an element that exists in the Free State in diatomic form, forming a
gas. it is the main component of air and forms numerous organic and inorganic com-
pounds — acids, oxides and salts. In addition, nitrogen is an important component of
proteins, building cells of the body, peptides, nucleic acids and neurotransmitters.

Nitrogen in combination with oxygen creates nitric oxide, which is also nec-
essary for the normal functioning of the body. Nitric oxide is small in size and easily
passes through cell membranes as well:

- directly affects blood circulation and transmission of nerve impulses;

- responsible for dilating blood vessels that have been narrowed, for example

due to atherosclerosis;
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- promotes the formation of new, small blood vessels;

- reduces blood clotting;

- improves memory.

A natural source of nitrogen for the body is foods containing amino acids that
build proteins in animal and plant organisms, such as: fish, meat, eggs, dairy prod-
ucts, seafood, legumes, wheat seeds, nuts.

Sources of nitric oxide - L-arginine, which is necessary for its synthesis, are:
spinach, arugula, radish, cabbage, dill, lettuce leaves, beets.

Nitrogen deficiency is very rare. This can occur in people who consume very
little protein. Symptoms that can cause concern include brittle hair and hair loss, slow
wound healing, muscle weakness, and atrophy. The main cause of excess nitrogen

compounds is kidney failure when consuming large amounts of protein.

Other macronutrients their content in the human body:
Calcium -1.7 %

Phosphorus-1.25 %

Potassium-0.25 %

Sulfur-0.3 %

Sodium-0.2 %

Chlorine-0.2 %

Magnesium-0.05 %

Calcium

Ca

The main structural component of bone and dental tissues. Calcium is part of
the cell nucleus, Cellular and tissue fluids, and is essential for blood clotting. Calcium
forms compounds with proteins, phospholipids, organic acids, participates in the reg-
ulation of cell membrane permeability, in the transmission of nerve impulses, in the

molecular mechanism of muscle contraction, and controls the activity of a number of
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enzymes. Thus, calcium performs not only plastic functions, but also affects most bi-
ochemical and physiological processes in the body.

Calcium is a hard-to-digest element. Entering the human body with food, cal-
cium compounds are practically insoluble in water. The alkaline environment of the
small intestine contributes to the formation of hard-to-digest calcium compounds, and
only exposure to bile acids ensures their absorption. Vitamin D (calciferol) promotes
the absorption of calcium.

The assimilation of calcium by tissues depends not only on its content in
foods, but also on its ratio with the second components of food, and first of all, with
fats, magnesium, phosphorus, and proteins. When there is an excess of fat, there is
competition for bile acids and a significant part of calcium is excreted from the body
through the large intestine. The process of calcium absorption is negatively affected
by excess magnesium. The recommended ratio of these elements should be (1:0.5). If
the amount of phosphorus exceeds the level of calcium in food by more than 2 times,
then soluble salts are formed, which are extracted by blood from bone tissue. Calcium
enters the walls of blood vessels, which causes their fragility, as well as in the kidney
tissue, which can contribute to the development of kidney stones. For adults, the rec-
ommended ratio of calcium and phosphorus in food should be (1:1.5). The difficulty
of maintaining this ratio is due to the fact that most widely consumed foods are much
richer in phosphorus than calcium (bread, meat, cereals, pasta). Phytin and oxalic ac-
id, which are found in a number of plant products, have a negative effect on the ab-
sorption of calcium. These compounds form insoluble salts with calcium. A lot of ox-
alic acid is found in Sorrel, spinach, rhubarb, and some other vegetables. There is a
lot of phytin in Bran and cereals. The daily calcium requirement of an adult is 800
mg, and in children, adolescents, pregnant women and nursing mothers - 1000 mg or
more.

With insufficient intake of calcium with nutrition or impaired absorption of it,
the body (with a lack of vitamin D) develops a state of calcium deficiency. There is

an increased removal of it from the bones and teeth. Adults develop osteoporosis-
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demineralization of bone tissue, children have impaired skeletal formation, and rick-
ets develops.

The best sources of calcium are milk and dairy products, green onions, pars-
ley, and beans. Significantly less calcium is found in eggs, meat, fish, vegetables,

fruits and berries.

Phosphorus
P

Phosphorus takes part in all processes of vital activity of the body:

- synthesis and breakdown of substances in cells;

- regulation of metabolism;

- it is a part of nucleic acids and a number of enzymes; it is necessary for the
formation of ATP.

Phosphorus compounds are found in all cells of the body. In body tissues and
food, phosphorus is contained in the form of phosphoric acid and its organic com-
pounds (phosphates). Most of it is found in bone tissue in the form of calcium phos-
phoric acid, the rest of phosphorus is part of soft tissues and fluids. The most intense
exchange of phosphorus compounds occurs in the muscles. Phosphoric acid is in-
volved in the construction of molecules of many enzymes, nucleic acids, and the like.
The daily requirement of phosphorus for adults is 1200 mg. The need increases with
heavy physical or mental stress, with some diseases.

With a long - term lack of phosphorus in nutrition, the body uses its own
phosphorus from bone tissue. This leads to demineralization of bones and a violation
of their structure - thinning. When there is a lack of phosphorus in the body, mental
and physical performance decreases, loss of appetite and apathy are noted. Excess
phosphorus in the diet disrupts the assimilation of calcium.

A large amount of phosphorus is found in animal products, especially in liver,
caviar, as well as in cereals and legumes. Cereals (oatmeal, pearl barley) are a rich

source of phosphorus. At the same time, the phosphorus contained in plant products
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is absorbed by 55 %, and the phosphorus contained in animal products by 95 %. Pre-

soaking cereals and legumes before cooking improves the absorption of phosphorus.

Potassium

K

Approximately 90% of potassium is found inside cells. Potassium along with
other salts:

- provides osmotic pressure;

- participates in the transmission of nerve impulses;

- participates in the regulation of water-salt metabolism;

- promotes the removal of water, and therefore toxins from the body;

- maintains the acid-base balance of the internal environment of the body;

- participates in the regulation of the activity of the heart and other organs;

- necessary for the functions of a number of enzymes.

Potassium is well absorbed from the intestines, and its excess is quickly re-
moved from the body in the urine. The daily requirement for potassium in an adult is
from 2000 to 4000 mg. The need increases with heavy sweating, with the use of diu-
retics, heart and liver diseases.

Potassium is not a deficient nutrient in the diet and with a varied diet, its defi-
ciency does not occur. Potassium deficiency is manifested in a violation of the func-
tion of the neuromuscular and cardiovascular systems, drowsiness, a decrease in
blood pressure, and a violation of the rhythm of heart activity.

Most of the potassium enters the body with plant-based products. Dried apri-
cots, prunes, raisins, seaweed, beans, peas, potatoes, and other vegetables and fruits
are rich sources of potassium. Little potassium is found in lactic acid products, rice,

and bread made from premium flour.
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Sulfur
S

Sulfur is one of the biogenic elements. Sulfur is a part of some:

- amino acids (cysteine, methionine);

- vitamins (biotin, thiamine) ;

- an enzyme.

Sulfur is involved in the formation of the tertiary structure of the protein (the
formation of disulfide bridges). Sulfur is also involved in bacterial photosynthesis
(sulfur is part of bacteriochlorophyll, and hydrogen sulfide is a source of hydrogen).
Redox reactions of sulfur are a source of energy in chemosynthesis.

The human body contains approximately 2 g of sulfur per 1 kg of body
weight.

Pure sulfur is not toxic, but many volatile sulfur-containing compounds are

toxic (sulfur dioxide, sulfur anhydride, hydrogen sulfide, etc.).

Sodium

Na

Sodium plays an important role in the body.

Sodium is involved:

- in maintaining osmotic pressure in tissue fluids and blood,

- in the transmission of nerve impulses;

- regulation of acid-base balance, water-salt metabolism;

- increases the activity of digestive enzymes.

Sodium is easily absorbed from the intestines. Sodium ions cause swelling of
tissue colloids, which causes water retention in the body and counteracts its excre-
tion.

The level of sodium in extracellular fluid is carefully maintained by the kid-

neys with the participation of endocrine, cardiovascular and autonomous regulatory
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mechanisms. Thus, the total amount of sodium in the extracellular fluid determines
the volume of these fluids. Sodium balance is controlled through a complex intercon-
nected system that includes the nervous and endocrine systems. An increase in the
concentration of sodium in plasma stimulates osmoreceptors in the center, which is
located in the hypothalamus, regardless of the volume of fluid, which leads to a feel-
ing of thirst. In hot climates and heavy physical work, there is a significant loss of
sodium with sweat, it is necessary to introduce table salt into the body to replenish
the Lost amount.

Usually, sodium salts do not have acute toxicity, since the kidneys effectively
remove them from the body. Basically, sodium ions enter the body due to table salt.
The daily requirement for sodium in temperate climates is met from 7 to 8 g of table
salt.

Excessive consumption of NaCl impairs the removal of water-soluble meta-
bolic end products through the kidneys, skin, and other excretory organs. Water re-
tention in the body complicates the activity of the cardiovascular system, contributes
to an increase in blood pressure. Therefore, in the presence of appropriate diseases,
salt intake in the diet is limited. At the same time, when working in hot workshops or
in hot climates, increase the amount of sodium (in the form of table salt) introduced
from the outside to compensate for its loss with sweat and reduce sweating, which
weighs down the function of the heart.

Sodium is naturally present in all foods. The method of obtaining food prod-
ucts largely determines the final sodium content in it. For example, frozen green peas
contain more sodium than fresh ones. The sodium content of fresh vegetables and
fruits is from 10 mg/kg to 1 g/kg, unlike cereals and cottage cheese, which can con-
tain sodium in the amount of 10 to 20 g/kg.

Estimating the average daily intake of sodium from food is difficult. Because
the concentration of sodium in food varies widely, and, in addition, people are used to
adjusting the taste and salting food. An adult consumes up to 15 g of boiled salt daily
and releases the same amount of it from the body. This amount significantly exceeds

the physiologically necessary amount and is determined, first of all, by the taste
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qualities of sodium chloride, the habit of salty food. The content of table salt in hu-
man food can be reduced to 5 g per day without harm to health. The release of sodi-
um chloride from the body, and therefore the need for it, is affected by the amount of
potassium salts that the body receives. Plant-based foods, especially potatoes, are rich
in potassium and increase the excretion of sodium chloride in the urine, thereby in-

creasing the need for it.

Chlorine
CL:

The physiological significance of chlorine is associated with its participation
in the regulation of water-salt metabolism and osmotic pressure in cells and tissues.
Chlorine is a part of hydrochloric acid in gastric juice. This nutrient is easily absorbed
from the intestines into the blood. Violations in the exchange of chlorine lead to the
development of edema, insufficient secretion of gastric juice, and so on. A sharp de-
crease in the chlorine content in the body can lead to a serious condition, up to a fatal
outcome. An increase in the concentration of chlorine in the blood occurs when the
body is dehydrated, as well as when the excretory function of the kidneys is impaired.

The daily requirement for chlorine is approximately 5000 mg.

Chlorine enters the body mainly in the form of sodium chloride when added

to food. Rich sources of this element are pickles, marinades, and smoked foods.

Magnesium

Mg

Magnesium is essential for the activity of a number of key enzymes that sup-
port metabolism.

Magnesium:

- participates in maintaining the normal function of the nervous system and

heart muscles;
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- has a vasodilating effect;

- stimulates bile secretion;

- increases the motor activity of the intestines, which helps to remove toxins
(including cholesterol) from the body.

The absorption of magnesium is hindered by the presence of phytin, excess
fat and calcium in food.

The daily requirement of an adult for magnesium is 400 mg.

With a lack of magnesium in the diet, food absorption is disrupted, growth is
delayed, calcium is deposited in the walls of blood vessels, and a number of other
pathological phenomena develop.

In humans, a lack of magnesium ions due to the nature of nutrition is extreme-
ly unlikely. However, large losses of this element can occur with diarrhea, when flu-
ids that do not contain magnesium are introduced into the body. When the concentra-
tion of magnesium in the blood serum decreases, a syndrome resembling delirium
tremens may occur (a person has a semi-comatose state, muscle tremors are observed,
muscle spasms in the wrists and feet, neuromuscular excitability increases in re-
sponse to sound, mechanical and visual stimuli. The introduction of magnesium caus-
es a rapid improvement in the condition.

Plant-based foods are rich in magnesium. Wheat bran, cereals, legumes, apri-
cots, dried apricots, and prunes contain a large amount of magnesium. It is low in

magnesium in dairy products, meat, fish, pasta, and most vegetables and fruits.

Microelements

The term-microelements became particularly widespread in medical, biologi-
cal and agricultural scientific literature in the middle of the XX century. In particular,
it became obvious to farmers that even a sufficient amount of "macronutrients" in fer-
tilizers (nitrogen, phosphorus, potassium) does not ensure the normal development of

plants.
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Microelements - elements whose content in the human body is in the range
from 0.001 to 0.00001 % (from several G to several mg). Trace elements include all
elements whose content is less than 0.1% of body weight.

According to their importance for ensuring the vital activity of the body, trace
elements can be divided into three groups:

1. Essential trace elements;

2. Microelements are conditionally essential;

3. Trace elements are toxic and poorly understood.

The difficulty of such a classification of trace elements lies in the fact that the
essential trace elements themselves can cause toxic reactions under certain condi-
tions, and individual toxic trace elements at a certain dosage and exposure can exhibit
essential properties, that is, they turn out to be vital.

The content of trace elements in the body is not significant, but they are in-
volved in biochemical processes and are necessary for living organisms. Maintaining
their content in tissues at the physiological level is necessary to maintain the constan-
cy of the internal environment (homeostasis) of the body.

Essential (or vital) microelements are those that are constantly present in the
body and for which their exceptional role in ensuring vital activity is established. All
vital microelements enter the body with food and drinking water. Among them are
the main ones:

Vanadium (V)

Iron (Fe)

Iodine (I)

Cobalt (Co)

Silicon (Si)

Lithium (Li)

Nickel (Ni)

Manganese (Mn)

Copper (Cu)

Molybdenum (Mo)
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Selenium (Se)
Fluorine (F)
Chromium (Cr)
Zinc (Zn)

Vanadium

\%

Vanadium and many of its compounds are toxic to humans in high concentra-
tions.

In total, the average person with a body weight of 70 kg contains 0.11 mg of
vanadium. The toxic dose for humans is 0.25 mg, the lethal dose is 2 to 4 mg.

The increased content of protein and chromium in the diet reduces the toxic

effect of vanadium. Consumption rates for this mineral substance are not established.

Iron

Fe

This element is necessary for the biosynthesis of compounds that provide res-
piration, hematopoiesis; iron takes part in immunological and redox reactions. Iron is
a part of the cytoplasm, the nucleus of cellular and a number of enzymes.

Iron assimilation is hindered by oxalic acid and phytic acid. For the absorp-
tion of this nutrient, vitamin By, and ascorbic acid are necessary, since Iron is ab-
sorbed as a divalent ion.

The daily iron requirement is 10 mg for men and 18 mg for women.

With iron deficiency in the diet, anemia develops, gas exchange and cellular
respiration are disrupted, that is, the fundamental processes that ensure life. Insuffi-
cient intake of iron in the digestible form, decreased secretory activity of the stomach,

vitamin deficiency, especially vitamin Biz, folic and ascorbic acids, and a number of
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diseases that cause blood loss contribute to the development of iron deficiency condi-
tions.

An adult's need for iron is met with a regular diet.

Iron is a widespread element. It is found in offal, meat, eggs, beans, vegeta-
bles, berries, and bread products. However, in an easily digestible form, iron is found

only in meat products, liver, and egg yolk.

Todine
1

Iodine is essential for thyroid function because it is part of its hormones. If
there is a lack of iodine, a thyroid disease develops - goiter disease.

Iodine is found in fish, seafood, meat, eggs, milk, and vegetables. Today, the
use of table salt with added iodine in the diet is widespread. Iodized salt is unstable
(iodine easily evaporates), so it is stored in a closed container in a dark place. Salt
food with iodized salt after the end of heat treatment.

The daily iodine requirement of adults is 0.15 mg.

Cobalt
Co

Cobalt is one of the most important trace elements in the body. Cobalt is a
part of vitamin B12 - cobalamin. Cobalt is involved in hematopoiesis, functions of
the nervous system and liver, and enzymatic reactions. The human need for cobalt is
from 0.007 to 0.015 mg per day. The human body contains 0.2 mg of cobalt for every
kilogram of body weight. In the absence of cobalt, acobaltosis develops.

However, excess cobalt in the body is harmful. Cobalt and its compounds are
toxic when ingested in high doses. Its inorganic compounds that have carcinogenic

and mutagenic effects, such as sulfate, are also known.
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Silicon

Si

Silicon compounds are essential for human health, especially for nails, hair,
bones, and skin.

The human body needs 20 to 30 mg of Silicon per day. Pregnant women,
people after undergoing bone surgery, and the elderly need a higher dose, as the
amount of this element in the body decreases with age. This occurs mainly in the
connective tissue that makes up tendons, mucous membranes, blood vessel walls,
heart valves, skin, and the musculoskeletal system.

Silicon

- helps to remove toxic substances from cells;

- increases the strength and elasticity of capillary walls;

- increases bone strength;

- enhances the body's defenses against infections;

- prevents premature aging;

- relieves skin irritation and inflammation, improving its overall appearance
and preventing lethargy.

Silicon deficiency in the human body can cause bone disease, general growth

retardation, infertility, lack of development, and osteoporosis.

Lithium
Li

Lithium in moderation is necessary for the human body from 100 to 200
mcg/day for adults. Lithium is mainly found in the body in the thyroid gland, lymph
nodes, heart, liver, lungs, intestines, blood plasma, and adrenal glands.

Lithium is involved in important processes:

- participates in carbohydrate and fat metabolism;

- supports the immune system;
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- prevents the occurrence of allergies;
- reduces nervous excitability.
Lithium preparations are widely used in the treatment of mental disorders.

Lithium is mainly excreted by the kidneys.

Nickel
Ni

Nickel is recognized as an essential trace element relatively recently. Current-
ly, its role as a coenzyme in the processes of iron metabolism has been established.
At the same time, an increased intake of iron in the body is accompanied by an in-
crease in the need for food nickel. In addition, nickel promotes the absorption of cop-
per - another essential element for hematopoiesis.

The importance of nickel extracted from natural products is due to the fact
that synthetic compounds of this element are carcinogenic substances.

Nickel is present in most foods, but at concentrations below 1 mg / kg. Little
is known about the chemical form of nickel in food, although it may be involved in
the partial formation of complexes with phytic acid. The intake of nickel from food

varies from 200 to 900 mcg /day. With a regular diet comes about 400 mcg / day.

Manganese

Mn

Manganese, a necessary element for animals and humans. Manganese is a co-
factor in a number of enzyme systems, plays a role in the proper functioning of fla-
voproteins, in the synthesis of sulfitized mucopolysaccharides, cholesterol, hemoglo-
bin, and in many other metabolic processes.

The main routes of absorption of manganese are the respiratory and digestive
systems. Due to the weak solubility of manganese in gastric juice, only 3 to 4 % of

the total amount is absorbed from the gastrointestinal tract. The absorption of manga-
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nese is closely related to the absorption of iron. Anemia leads to increased absorption
of both iron and manganese.

The need for manganese is 0.2 - 0.3 mg per 1 kg of human body weight per
day. Most manganese is found in cranberries and tea, slightly less in cocoa, vegeta-

bles, fruits, chestnuts (100 - 200 mcg/100 g).

Copper
Cu

Copper is an essential element in metabolism, playing a role in the formation
of red blood cells, the release of tissue iron, the development of the skeleton, central
nervous system and connective tissue. The usual copper is connected to proteins. A
number of enzymes containing copper have been isolated, in particular, cytochrome
oxidase, ascorbic acid oxidase and uricase.

Copper is widely distributed in food, so people do not develop a form of mal-
nutrition that is associated with copper, with the possible exception of infants who
receive an exclusively dairy diet.

The consumption of excessively high doses of copper leads to irritation and
ulceration of the mucous membranes, damage to capillaries, liver and kidneys, irrita-
tion of the central nervous system.

The daily requirement for this element is approximately 2 mg. Sources of

copper are foods such as liver, egg yolk, and green vegetables.

Molybdenum
Mo

The physiological significance of molybdenum for animals and humans is as-

sociated with the effect of this element on the activity of the enzyme xanthine oxi-

dase.

218



Molybdenum promotes (makes more effective) the work of antioxidants, in-
cluding vitamin C, an important component of the tissue respiration system. Enhanc-
es the synthesis of amino acids, improves nitrogen accumulation. Molybdenum is a
part of a number of enzymes (aldehyde oxidase, sulfite oxidase, xanthine oxidase,
etc.) that perform important physiological functions, in particular, the regulation of
uric acid metabolism. Molybdenoenzymes catalyze the hydroxylation of various sub-
strates. Aldehyde oxidase oxidizes and neutralizes various pyrimidines, purines, and
pteridines. Xanthine oxidase catalyzes the conversion of hypoxanthines to xanthines
and xanthines to uric acid. Sulfite oxidase catalyzes the conversion of sulfite to sul-
fate.

Lack of molybdenum in the body is accompanied by a decrease in the content
of xanthine oxidase in the tissues. With a lack of molybdenum, anabolic processes
worsen, and the immune system weakens. Ammonium thiolybdate (a soluble salt of

molybdenum) is an antagonist of copper and disrupts its utilization in the body.

Selenium

Se

Selenium is essential for activating one of the key enzymes of the body's anti-
oxidant system, glutathione peroxidase. This enzyme prevents the activation of lipid
peroxidation of membranes, a process that causes a violation of the structural and
functional integrity of cell membranes. Helps to increase the permeability and reduce
the resistance of cellular structures to the effects of damage. With a lack of selenium,
the function of the cardiovascular system is disrupted. This is manifested by progres-
sive atherosclerosis and weakness of the heart muscle. In conditions of chronic sele-
nium deficiency, almost incurable cardiomyopathy can develop. Selenium is a neces-
sary coenzyme of iodoperoxidase, the main enzyme in the synthesis of thyroid hor-
mones, so selenium deficiency can significantly increase the manifestations of iodine

deficiency.
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It has been found that adequate supply of selenium to the body slows down
the aging process and leads to longevity. In the literature, there is evidence that the
famous medicinal varieties of green tea, supplied in order to achieve health and lon-
gevity in imperial palaces in ancient China, were grown in those mountain provinces,
in the soils of which there is a high content of selenium.

It is known that vitamin E and selenium act on different parts of the same
process and are strictly complementary to each other. That is, their antioxidant activi-
ty increases dramatically when used together. Prescribing selenium preparations sim-
ultaneously with vitamin E significantly enhances the anti-carcinogenic effect against
experimental tumors.

The daily requirement for Selenium is 70 mcg. Selenium intake from food
depends on the conditions and nature of food intake and the level of selenium content
in food. Vegetables and fruits do not contain significant amounts of selenium. Grain
products, meat (especially offal), and seafood contain significant amounts of seleni-
um. The chemical composition of the soil and its selenium content significantly affect
the amount of selenium in the grain. The amount varies from 0.04 mg/kg to 21

mg/kg.

Fluoride
F

If there is a lack of this element, dental caries (destruction of tooth enamel)
develops. Excess fluoride also has a negative effect on the body, since fluoride salts,
accumulating in the bones, cause discoloration (speckling) and shape of teeth, oste-
ochondrosis, and then weak joint mobility.

Fluoride consumed with drinking water is almost completely absorbed. Fluo-
ride that is consumed with food is absorbed to a lesser extent. The absorbed fluoride
is evenly distributed throughout the body. It is mainly retained in the skeleton, and a
small amount of it is deposited in the dental tissue. In high doses, fluoride can cause

disorders of carbohydrate, lipid and protein metabolism, as well as the metabolism of
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vitamins, enzymes and mineral salts. Symptoms of acute fluoride poisoning are the
result of its binding to calcium. Fluoride is mainly excreted in the urine. The elimina-
tion of fluoride is affected by a number of factors, including the general state of
health of a person and previous exposure to fluorides. The degree of fluoride reten-
tion decreases with age. It is believed that the body in most adults is in a "state of
balance", in which the fluoride present in the body is deposited in connective tissues.
Most of the remaining amount is contained in the plasma, and thus it becomes availa-
ble for elimination. Skeletal retention and kidney excretion of fluoride are the two
main mechanisms by which the accumulation of toxic amounts of fluoride in the
body is prevented.

The daily requirement for an adult is from 0.2 to 3.1 mg/day, for children
from 0.5 mg/day.

Almost all food products contain fluoride. All plant species contain some
amount of fluoride, which they get from the soil and water. Some foods, such as fish,
some vegetables, and tea, have high levels of fluoride. For the prevention and treat-
ment of dental caries, various toothpastes, powders, elixirs, chewing gums, etc.are
used, which contain fluoride, mainly it is contained in inorganic form. These com-
pounds are usually added to dental cleaning products, usually at concentrations of

about 1 g/kg.

Chrome

Cr

This element is necessary for carbohydrate and lipid metabolism. Chromium
is also important for the Prevention of diabetes and atherosclerosis.

Chromium is absorbed from the gastrointestinal tract and respiratory tract.
The amount of its absorption varies, for each of these systems and depends on the
form of chromium. Trivalent chromium is an essential form of the element for hu-
mans, while hexavalent chromium is toxic. Chromium is distributed throughout the

tissues of the human body in unequal, but usually low concentrations. Chromium lev-
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els in all tissues except the lungs decrease with age. The greatest amount of chromi-
um in humans accumulates in the skin, muscles, and adipose tissue. Homeostatic
mechanisms, including transport mechanisms in the liver and intestines, prevent ex-
cessive accumulation of trivalent chromium. Chromium is slowly eliminated from the
body, mainly in the urine.

The daily requirement for chromium is about 150 mg per day. It is especially
useful for the elderly. In such people, the body does not absorb carbohydrates well,
and chromium enhances the metabolic processes of these compounds. It was found
that an outstanding chromium compound called GTF - Glucose Tolerance Factor fa-
cilitates the absorption of glucose - its penetration through the membrane into cells.

Inorganic Chromium is poorly absorbed, much easily absorbed in organic
compounds, that is, in the form in which it is found in living organisms.

In healthy people, the chromium content is somewhat overestimated, which is
a sign of full glucose absorption. If the absorption of sugars is disrupted, the content
of this element decreases.

Food products vary significantly in chromium content - from 20 to 550 mcg /
kg. Brewer's yeast and liver are rich sources of chromium (10 to 80 mcg/100 g). In
smaller quantities, this element is found in potatoes with the skin, beef, fresh vegeta-

bles, bread with coarse flour, hard cheeses.

Zinc

Zn

Zinc as a coenzyme is involved in a wide range of protein biosynthesis reac-
tions and nucleic acid metabolism (including DNA replication and transcription pro-
cesses), which primarily ensure the growth and puberty of the body. At the same
time, zinc, along with manganese, is a specific trace element that affects the state of
sexual function, namely, the activity of certain sex hormones, spermatogenesis. Zinc

affects the development of male sex glands and secondary sexual characteristics.
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Medical science has recently considered the role of zinc in preventing hypertrophic
processes in the prostate gland.

Zinc, along with sulfur, is involved in the growth and renewal of skin and
hair. Along with manganese and copper, zinc largely provides the perception of taste
and olfactory sensations. Zinc as an essential component is part of the insulin mole-
cule - its level is reduced in patients with diabetes mellitus. This trace element is a
coenzyme of alcohol dehydrogenase, which ensures the metabolism of ethyl alcohol.
At the same time, the level of zinc absorption in chronic alcoholism is sharply re-
duced. It is also necessary to take into account the participation of zinc in porphyry
metabolism, which is closely related to the processes of hematopoiesis. In addition,
zinc, along with vitamin C, is necessary for the conversion of folic acid from a bound
form to folacin, after which it can penetrate into cells and be included in the process-
es of hematopoiesis. Another important relationship between zinc and vitamins can
be traced in relation to vitamin A. First, zinc as a coenzyme promotes the release of
vitamin A from the internal liver "Depot". Secondly, zinc is necessary for the trans-
formation of retinol into retinal, which is involved in the formation of the visual pig-
ment of the retina. So, the so-called" Chicken blindness " (night vision disorders) can
develop not only in the absence of vitamin A, but also in the absence of zinc. Zinc,
together with B vitamins, provides the metabolism of unsaturated fatty acids and the
synthesis of prostaglandins.

Zinc is very important for the processes of digestion and absorption of nutri-
ents. Thus, zinc provides the synthesis of the most important digestive enzymes in the
pancreas, and also participates in the formation of chylomicrons - transport particles
in which dietary fats can be absorbed into the blood.

Zinc, along with B vitamins, is an important regulator of the functions of the
immune system.

In the case of zinc deficiency, the so-called enteropathic dermatitis develops.
It is especially characteristic of certain groups of people who use yeast-free bread as
their main food, which contains very high amounts of phytic acid salts, which are

usually destroyed by yeast phytase. Phytates bind dietary zinc to insoluble com-

223



pounds. Insufficient zinc in the body combines almost all violations of the most im-
portant functions in which zinc is involved. These are chronic diarrhea (due to insuf-
ficient digestive enzymes and impaired fat absorption). As a result, secondary defi-
ciency of most other important nutrients; growth disorders (primarily bones); dry
skin, purulent dermatitis, hair loss; night vision disorders and photophobia; emotional
instability, irritability, immunodeficiency conditions.

The daily requirement for Zinc is 12 mg. The average daily intake of zinc
with drinking water does not exceed 400 mcg. Meat products (from 20 to 60 mcg/kg)
and dairy products (from 3 to 5 mg/kg) are most rich in zinc. Cereals and nuts are al-

so a source of zinc.

Mineral and water exchange

Providing the human body with water is a necessary condition for its exist-
ence. A person can do without food for a much longer time than without water. Water
is needed for the normal flow of all vital processes:

- digestion;

- absorption of digested nutrients;

- biosynthesis and breakdown of substances in the internal environment of the
body;

- removal of slags,

- blood circulation and many other processes.

A person needs an average of 1,750 to 2,200 ml of water

- from 800 to 1000 ml of water enters the body in the form of beverages;

- from 250 to 400 ml with first courses;

- approximately 700 ml of water is included in various products;

- approximately 300 ml of water is formed in the body due to the oxidation of
fats, carbohydrates, and proteins.

There is no chemically pure water in the body. Many substances are dissolved

in this water: proteins, carbohydrates, vitamins and minerals. Minerals have the
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greatest impact on water metabolism. Their concentration and ratio determine osmot-
ic pressure, the distribution of water between tissues and body fluids. This determines
the physical and chemical state of Colloids, primarily proteins, especially enzymes,
namely, their functional activity. Many physiological mechanisms are involved in
maintaining the constancy of the parameters of water-salt balance in the internal envi-
ronment:

- neurohumoral system;

- digestive system;

- excretory system and others.

Their activity of the systems is associated with a feeling of thirst, which sig-
nals to the central nervous system about a lack of water in the body.

There is a distinction between true and false thirst. True thirst is caused by a
decrease in the water content in the blood, its thickening. Through the receptors of
blood vessels, the signal is transmitted to the thirst center located in the hypothala-
mus, the excitation of which causes a feeling of thirst. To quench it, it is recommend-
ed to drink salted or acidified mineral water, as well as fruit drinks, fruit or vegetable
juices, decoctions, compotes.

False thirst is caused by drying out of the oral mucosa, which occurs during:

- reading aloud,

- violation of the autonomic nervous system;

- nervous tension;

- stressful situations.

In this condition, there is no need to introduce fluid into the body. False thirst
is eliminated by irritants of saliva secretion: sucking sour lollipops, rinsing your

mouth with water, drinking water in small sips.
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SECTION II
PHYSIOLOGICAL NECESSITY OF A PERSON
IN FOOD SUBSTANCES

The daily physiological need of a person depends on many factors, including
lifestyle, physical activity, climate, gender, age, and individual characteristics.

In some countries with a large proportion of physically active population, with a
relatively cool climate and corresponding features in the consumption of basic nutri-
ents, the total caloric requirement for the average resident is set at 2500 kcal for a
conditional (average) person).

In many countries that differ in climate and lifestyle of the population, these
standards are also somewhat different. For example, in the United States, for the ma-
jority of the population experiencing not very strong physical activity, the National
Academy of Sciences has established a daily requirement of 2000 kcal, with some
differences from the recommendations for the consumption of certain nutrients. The
US recommendations are based on the idea that fats in the daily diet should be 30%
of calories, protein-10%, carbohydrates — 60 %, and fiber intake also depends on
calories (11.5 g per 1000 kcal). While the permissible intake of cholesterol (300 mg),
sodium (2400 mg) and potassium (3500 mg), according to us recommendations, do
not depend on the caloric content of the diet. Although in the United States there are
recommendations for different daily caloric content of the diet (mainly - 1600, 2000,
2500 and 2800 kcal), in most cases, including when indicating information about a
food product on the product label, the calculation is based on 2000 and 2500 kcal.

The Codex Alimentarius Commission for the conditional "average" inhabitant of
the planet set the norm of energy demand at 2300 kcal, with a slightly different need

for a number of food substances.
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Recommended protein levels in the daily food ration

There are norms according to which food protein provides from 11 to 13% of
the total energy needs of the body. The need for protein depends on age, gender, the
nature of work, climatic and national characteristics of nutrition. The protein mini-
mum is established scientifically and experimentally, that is, the minimum intake of
proteins from food, at which the nitrogen balance is established.

To maintain a balance between the processes of protein synthesis and destruc-
tion, it is necessary that the diet includes at least 0.5 g of protein per 1 kg of body
weight.

It should be noted that at this level of protein in the diet, the processes of pro-
tein synthesis and destruction are not always balanced. Therefore, this minimum need
is corrected by adding:

- 10 % - on the effect of stress;

- 40 % - for hard work;

- 30% - for insufficient digestibility of food proteins.

Therefore, a safe level of protein intake should be at least 1 g per 1 kg of body
weight.

In an adult, almost healthy person, the nitrogen balance is maintained when at
least 55-60 g of protein is consumed in 1 day with food, the biological value of which
is 70%. Of the recommended amount, 55% of the protein should be of animal origin.

For an adult, the following norms of amino acid intake are recommended to
ensure their balance (g/day)::

- tryptophan 1;

- leucine from 4 to 6;

- isoleucine from 3 to 4;

- valine from 3 to 4;

- threonine from 2 to 3;

- lysine from 3 to 5;

- methionine from 2 to 4;
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- phenylalanine from 2 to 4;

- histidine from 1.5 to 2.0;

- arginine 6.

Since non-essential amino acids can be synthesized in the body, it is difficult
to determine the need for them.

Approximately a person needs (g / day.):

- Cystine from 2 to 3;

- Tyrosine from 3 to 4;

- Alanine 3;

- Serine 3;

- Glutamic acid 16;

- Aspartic acid B;

- Proline 5;

- Glycine 3.

The established levels of amino acid intake are not constant. The need for
amino acids increases during pregnancy, infectious diseases, beriberi, and heavy
physical exertion. To provide the body with the recommended ratio of essential and
non-essential amino acids, it is necessary to compensate for the missing amount in
some products by including others.

The need of the child's body for protein is much higher than in adults due to
the predominance of plastic processes in the body. It ranges from 4 to 1.5 g/kg of
body weight.

The need for protein increases during heavy physical labor, pregnancy, and
lactation. The United Nations nutrition committee (FAQO) has proposed standards for
the balance of essential amino acids for people in the age periods when growth pro-
cesses stop. The values of need given in these standards are close to the natural bal-
ance of essential amino acids in egg protein and human milk.

In developing and poorly developed countries, deviations in the protein con-
tent in food are often combined with a low caloric content of the diet, as a result of

which protein-calorie insufficiency develops. According to the classification of the
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World Health Organization, it is defined as a complex of pathological conditions as-
sociated with increased sensitivity of the body to infections.

Long-term protein deficiency in food leads to a weakening of the functions of
the Endocrine and digestive systems, deterioration of the absorption of other food
substances, especially vitamins and mineral salts, impaired hematopoiesis, reduced
resistance to infections, deterioration of mental and physical performance.

Protein deficiency of varying degrees is possible in strict vegetarians who
consume only plant-based food, in pregnant women, in children and adults due to the
predominance of confectionery products in the diet. In children with protein deficien-
cy, growth slows down, bone formation is disrupted, and mental development slows
down. Protein deficiency in the diet is found in most patients with alcoholism. In ad-
dition, protein deficiency can be caused by various diseases, that is, to have a non-
elementary character. So, violations of the digestion and absorption of proteins can
occur in diseases of the digestive system. Protein use increases and protein deficiency
develops in tuberculosis, most infectious diseases, extensive body burns, malignant
neoplasms, kidney diseases, and massive blood loss. Protein deficiency is caused by
low-protein diets that are unbalanced in composition and quality, which are used for
kidney and liver diseases.

People who self-medicate by fasting or strive to make their figure "ultra-thin",
as well as in some other cases, may show signs of protein deficiency or most often
protein-caloric insufficiency (when there are not enough nutrients in the diet, such as
fats and carbohydrates). Signs of protein deficiency can also occur in people who
have a predominant diet of plant-based food.

At the same time, excessive protein intake can cause the following changes in
the body: :

- increased formation of ammonia in tissues;

- increase in toxic foods in the large intestine;

- increased load on the liver, in which toxic products are neutralized;

- increased load on the kidneys, through which toxic products are removed

from the body.
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Due to the greater reactivity of proteins, it is more difficult for the human
body to tolerate its excess than many other food substances, such as fats and carbo-
hydrates. Young children and the elderly are particularly sensitive to excess protein.
In this case, first of all, the liver and kidneys suffer. These organs increase in size,
and undesirable changes occur in them. Prolonged excess of protein in the diet causes
overexcitation of the nervous system.

Constant excessive consumption of protein, especially of animal origin, is
usually combined with an increased intake of nucleic acids and contributes to the ac-
cumulation of purine metabolism products in the body - uric acid.

Excess protein in the diet also leads to obesity, since the excess amount of it
after appropriate transformations is partially used for fat synthesis.

It should be noted that breast milk contains only 0.8 to 0.1% protein. At 6
months of birth, the child is transferred to the diet of feeding high - protein products -
milk, cheese, eggs, butter, and in large quantities, and this is not only superfluous -
does not accelerate the maturation of the child, but also contributes to obesity, in-
creased risk of liver and kidney diseases and negatively affects mental development.
Undesirable manifestations of an excess of protein nutrition are especially noticeable
among children and adults with insufficient physical activity.

Currently, there is an opinion about increasing the protein value of diets by
enriching them with amino acid preparations. New products are created using cheap
protein products or waste generated during their processing of soy, namely meal,
cake, etc. Such products are created by rational combination of food products, taking
into account their mutual enriching ability, namely the addition of vegetable proteins,
fish meal, dairy waste, Bonn blood, etc.to the mixture.

When using non-traditional protein sources, you should pay attention to:

- integral composition of the product-total content of protein and other nutri-
ents;

- biological value of protein, the presence of limiting amino acids;

- allergenic properties;

- presence of trypsin inhibitors (soy flour);
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- the presence of factors that block iodine and factors that lead to the devel-
opment of goiter;

- the presence of hemagglutamines that lead to growth retardation;

- the presence of phenolic compounds with hormonal properties;

- content of concomitant substances that cannot be uncoupled by human di-
gestive enzymes (oligosaccharides - raffinose, stachiosis);

- significant content of nucleic acids;

- presence of concomitant toxic substances - (gossypol, cyclopropenic acid-
cotton seed meal), carcinogenic compounds - (sesame meal-sesamol, sesamine) and
demineralizing substances (sesame meal - oxalic acid);

- chemical contamination (pesticides, radionuclides, heavy metals);

- contamination with biological substances (bacteria and their toxins, myco-
toxins);

- the presence of man-made additives of preservatives and the like.

The recommended protein intake for daily food ration is shown in tables 1, 5.

Recommended fat levels in the daily food ration

The energy value of solid and liquid fats is more than twice the norm of pro-
teins and carbohydrates, which is why lipids are called "energy concentrates". In
terms of energy value, 25 g of fat corresponds to 175 g of meat, 330 g of milk, 100 g
of bread, 222 g of potatoes.

To replenish the body's energy costs and build its cellular structures in the
daily diet, a healthy adult needs from 80 to 100 g of fat per day. This norm includes
not only butter and vegetable oils, but also fats of meat, fish, cheese, milk, and con-
fectionery. Fats (contained in foods) are called invisible. Pork meat, fish, poultry, liv-
er, confectionery, chocolate, cocoa, cakes are most rich in these nutrients. Fat beef

contains 20% fat, pork - 30%.
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Meeting the body's need for fat is closely related to the need to simultaneous-
ly provide the appropriate amount of protein, carbohydrates and vitamins. Insufficient
intake of fat in the body can lead to a number of disorders

- functions of the central nervous system;

- weakening of immunobiological mechanisms;

- pathological changes in the skin, kidneys, and visual organ.

When using a fat-free diet in some cases, growth stops, body weight decreas-
es, sexual function and water metabolism are disrupted, the production of steroid
hormones in the adrenal glands decreases, the body's resistance to adverse factors de-
creases, and life expectancy decreases.

With a sharp decrease in the intake of fats in the body, the absorption of vita-
mins and provitamins that come from food of plant origin (E, K, B-carotene) worsens.
The energy value of food decreases, organoleptic properties decrease. Low-fat food
does not stay in the stomach for long, as a result of which the Food Center is reflex-
ively excited and there is a feeling of hunger.

Excessive fat intake has a negative effect on the body. There is a direct rela-
tionship between excessive consumption of fats, especially of animal origin, and the
development of atherosclerosis, as well as the frequency of cancer cases. In large
quantities, saturated fatty acids have a negative effect on fat metabolism and liver
function. Excessive consumption of refractory fats during dinner is especially unde-
sirable, since the intensity of saturated fatty acids from the blood to the tissues de-
creases by night. They can damage the membranes of red blood cells and platelets,
which is especially dangerous for the elderly, who have a tendency to form blood
clots as a result of atherosclerosis. At the same time, excessive use of vegetable oil is
not recommended, as this can reduce the activity of thyroid function and cause
vitamin E deficiency (since polyunsaturated fatty acids are antagonists for it.

The diet should contain from 25 to 30 g of unheated vegetable oil and in the
same form from 30 to 35 g of butter the remaining amount (up to the daily norm)
should be culinary fats and fats that are part of the products. The need for lipids

depends on age, gender, and the level of daily energy consumption. In food due to fat,
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on average, you should provide 33 % of the daily energy value of the diet. This
indicator changes depending on climatic conditions:

- for people living in the northern climate zone, fats should provide between
38 and 40 % of the total energy value;

- for people living in the southern climate zone, fats should provide from 27
to 28 % of the total energy value.

The need for polyunsaturated fatty acids is from 3 to 6 g/day. The need for
cholesterol is from 0.5 to 1 g/day.

According to the content of polyunsaturated fatty acids, dietary fats are
divided into three groups: the first is lipids rich in them. This group includes fish oil
and vegetable oils: linseed, hemp, sunflower, cottonseed, corn, soy.

The second group of fats includes fats with an average content of
polyunsaturated fatty acids. These include: lard, goose fat, and chicken fat.

In the third group of fats, the amount of polyunsaturated fatty acids does not
exceed 5 - 6 %. This group includes lamb and beef fats, some types of margarine.

Liver oil of Fish and marine mammals is particularly high in biological
activity.

It is estimated that the need for polyunsaturated omega-3 fatty acids should be
between 1/8 and 1/10 of the need for polyunsaturated fatty acids. Only two types of
vegetable oil (soy and olive) have a ratio of these two acids that is close to the rec-
ommended one. According to the recommendations of the World Health Organiza-
tion, saturated acids should make up 10 %, monounsaturated — 10 %, polyunsaturated
- 10% of the energy value of the diet. The daily requirement for them is from 5 to 10
g. the minimum human need for linoleic acid is from 5 to 6 g per day. This amount of
linoleic acid is found in 10 - 15 g of sunflower oil.

When polyunsaturated fatty acids are deficient in the diet:

- growth stops in children;

- there is a necrotic skin lesion;

- capillary permeability changes;

- reduced immunity;
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- there is atherosclerosis, malignant tumors.

If there is a lack of linoleic acid in the diet, vascular thrombosis can develop.

Excessive consumption of polyunsaturated fatty acids can adversely affect the
body, lead to an increased risk of auto-oxidation of lipids in cell membranes, and
cause liver and kidney diseases.

With the disease of atherosclerosis, cholelithiasis, diabetes mellitus, the func-
tion of the thyroid gland is reduced, so cholesterol is limited in the diet. At the same
time, it should be borne in mind that even in a healthy body, cholesterol is formed 3
to 4 times more than comes from food. An increase in cholesterol formation occurs
due to various reasons, including poor nutrition, for example, an excess of fat and
sugar in the diet. Cholesterol metabolism is normalized by unsaturated fatty acids,
lecithin, methionine, a number of vitamins and trace elements. In many foods, these
nutrients are balanced with cholesterol (cheese, eggs, sea fish, sea products, etc.).
Therefore, individual products and the entire diet should be evaluated not only by its
quantity, but also by the totality of many indicators. The physiological lipid
[-sitosterol is found in peanut, sunflower, soy, cottonseed, corn, and olive oils. The
source of exogenous cholesterol is mainly animal products. With the usual mixed
diet, the body receives an average of 0.5 g of cholesterol. With a fat-rich diet, the
body receives an average of 1.4 g of cholesterol. With low-fat food, the body receives
an average of 0.04 to 0.11 g of cholesterol.

An adult with a balanced diet should receive from 5 to 10 g of phosphatides.
Increased need for phosphatides in people who work with chemicals, in conditions of
low barometric pressure, perform heavy physical or strenuous mental work.

Phosphatides are mainly found in animal products (meat, offal, egg yolks,
cream, sour cream). In vegetable products, phosphatides are found in legumes and
unrefined sunflower oil.

When applying a diet, the quantitative and qualitative composition of fats
may vary in the diet. Restriction of fats, especially refractory ones, is recommended

for atherosclerosis, pancreatitis, exacerbation of enterocolitis, diabetes mellitus, and
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obesity. The amount of fat is increased due to dairy products and plant products when
the body is exhausted, after serious illnesses, with tuberculosis.

Recommended fat intake ratey intake for daily food ration is shown in tables 1, 5.

Recommended carbohydrate levels in the daily food ration

The need for carbohydrates is determined by the amount of a person's energy
expenditure. The more intense the physical activity, the more carbohydrates the body
needs. The average carbohydrate requirement is between 400 and 500 g per day, in-
cluding:

- starch from 350 to 400 g;

- mono - and disaccharides from 50 to 100 g. Mono - and disaccharides
should be divided into 3-4 doses from 20 to 25 g at a time;

- food ballast substances (cellulose and pectin substances) - 25 g.

Insufficient consumption of sweet carbohydrates leads to a decrease in the
formation of energy in the body, in addition, the tone of the central nervous system
decreases, attention is weakened and susceptibility to cold increases.

Increased sugar intake contributes to the disease of dental caries, violation of
the normal ratio between excitatory and inhibitory processes in the nervous system,
especially in children, which is manifested in their unbalanced behavior. Excess sugar
supports inflammatory processes. The consequence of excessive consumption of re-
fined sugar is a metabolic disorder, primarily a violation of carbohydrate metabolism.
The constant consumption of large amounts of sugar causes increased work of en-
zyme systems that contribute to its digestibility. Thus, more and more insulin is need-
ed to maintain the necessary blood glucose levels. Over time, the pancreas loses the
ability to produce insulin in the required amount, as a result of which diseases of dia-
betes, obesity, and the cardiovascular system develop. Under the influence of insulin,
excess carbohydrates turn into fat containing saturated fatty acids. The use of a sig-
nificant amount of sugar contributes to allergies of the body, distorts normal reac-

tions, for example, to cold: instead of dilating blood vessels, it provides warming of
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the skin, their narrowing occurs, as a result of which cooling occurs with all the ensu-
ing consequences. On the villi of the small intestine, glucose residues are released
from sucrose and other disaccharides, which quickly enter the blood and, with
excessive consumption of carbohydrates, lead to a sharp rise in blood glucose levels.
When fructose is consumed, blood glucose levels increase less dramatically. In the
liver, fructose and galactose are converted mainly into glycogen, but some of these
monosaccharides enter the blood in the form of glucose.

The recommended amount of carbohydrates should be reduced for a number
of diseases, especially diabetes, obesity, allergies, and inflammatory processes. In
modern conditions, carbohydrate norms should be significantly reduced for people
who are not engaged in physical labor, especially for the elderly. At the same time, it
is especially important to limit the consumption of refined so-called "unprotected"
carbohydrates, which are subjected to various degrees of purification and are
maximally freed from the components of the product, in particular from cellulose,
vitamins, and mineral compounds. Such carbohydrates are more accessible to the
action of digestive enzymes than those found in foods that are not purified from
Ballast substances. Sources of refined carbohydrates «empty calories» are sugar, all
types of confectionery, products made from flour of the highest grades. In the diet of
the elderly and people who do not exercise or do not have physical activity, a large
proportion of carbohydrates should be provided with "protected" carbohydrates. Such
carbohydrates are found in plant-based products and are mainly represented by
starch, which is accompanied by fiber in an amount of at least 0.1 %.

The ratio between the content of protein, fat and carbohydrates in the diet de-
pends on the age of the person, the state of Health, and the nature of life. For people
who are engaged in mental work, the most rational is the ratio of 1 : 0.8 : 4. for peo-
ple engaged in work that does not require significant physical effort, the optimal ratio
is 1 :0.9 : 4.7. for people engaged in physical labor, the proportion of carbohydrates
in the diet increases and the balance of proteins, fats and carbohydrates is expressed
by the Formula 1 : 1 : 5. with heavy physical exertion, for example, athletes have car-

bohydrate norms in the daily diet much higher.
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Carbohydrates accumulate in the liver and muscles in the form of glycogen.
However, carbohydrate depots are characterized by a relatively small capacity and to
meet the needs of the body, these nutrients must flow smoothly with food. With
heavy physical exertion, energy consumption is not covered by food carbohydrates
and their reserves in the body. Energy is formed as a result of the oxidation of fat,
which is mobilized from the body's fat depots.

A significant factor affecting the metabolism of carbohydrates in the body are
vitamins, especially Group B. with a lack of vitamin By, which is part of the key en-
zymes that catalyze the oxidation of carbohydrates in tissues, lactic acid accumulates
in them, thereby disrupting the metabolism of fats and proteins.

Today, people's diets are dominated by refined products, especially those de-
void of dietary fiber (products made from white flour, semolina, rice, pasta, sugar).
As a result, the motor activity of the large intestine is weakened. Stagnation of
«slags» leads to the development of hemorrhoids, changes in the composition of the
intestinal microflora, deterioration of the biosynthesis of a number of vitamins, an in-
crease in the formation of toxic products, including carcinogenic ones, and an in-
crease in their absorption into the blood.

Dietary fiber deficiency in diets contributes not only to impaired bowel
functions, but also to premature aging, the development of obesity, diabetes, diseases
of the cardiovascular system, cholecystitis and bowel cancer. An excess of dietary
fiber also has an unfavorable effect on the body, since it disrupts the absorption
processes in the intestines.

The use of quantitative rationing of sweet products containing vitamins and
minerals along with sugar in the diet determines the utilization of carbohydrates and
prevents their conversion into fats.

Real ways to reduce the consumption of "empty calories" are to use natural
products made from raw materials of plant and animal origin, which are prepared in
the kitchen. It is necessary to exclude from the diet as much as possible fast food
products, bread-bakery and confectionery products that are made with the addition of

baking powder, aroma and taste stabilizers. It is also advisable to exclude as much as
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possible from the diet drinks that are made on the principle of recovery with the addi-
tion of consistency stabilizers, taste and smell regulators.
The recommended carbohydrate ratey intake for daily food ration is shown in

tables 1, 5.

Norms of physiological needs of human nutrition

A person is a socio-biological being who embodies the highest stage in the
evolution of life and is a subject of socio-historical activity and communication. The
concept of "person” is used as an extremely general concept to characterize the com-
mon qualities and abilities inherent in all people. Main characteristics of a person:

- individual structure of the body;

- ability to work;

- the presence of consciousness.

Medical Science defines human health as the absence of disease. From a soci-
ological point of view, health is complete physical, mental and social well - being.
Health is also defined functionally, it implies active and full participation of a person
in public life. Health is associated with the concept of reliable functioning of the hu-
man body, with the ability to plan your life and various activities for a long time.
From this point of view, the function of nutrition in society is not only to replenish
the energy (calories) spent by the individual in the process of vital activity, but also to
ensure the normal and comprehensive functioning of the individual in public life.
Proper, normal nutrition in society is not designed to maximize the satisfaction of the
need for food, but should ensure the optimal functioning of the human body, which is
able to successfully adapt to changes in the external environment.

The presented norms of human physiological needs for basic nutrients and
energy are averaged. In each specific case, individual standards are established, tak-
ing into account the age, gender of human life activity, and so on.

The norms (average) of human physiological needs are shown in tables 1-7.
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Table 1

Norm of the child's body's need for protein, fat, carbohydrates and energy

(average per day)
Age Energy Proteins, g Fats, g Carbohydrates, g
keal -
total | animals
from0 to 3 months ! 120 2.2 2.2 6,5(0,7 2 13
from 4 to 6 months ! 115 2,6 2.5 6,0 (0,7 %) 13
from 7 to 12 months ! 110 2,9 2,3 5,5(0,72) 13
from 1 1 to 3 years 1540 53 37 53 212
from 4 to 6 years 2000 65 33 58 305
6 years 2200 70 36 65 332
from 7 to 10 years 2400 78 39 70 365
from 11 to 13 years 2800 91 46 82 425
boys
from11 to 13 years 2500 83 42 75 386
girls
from14 to 17 years 3200 104 52 94 435
guy
from 14 to 17 years 2650 86 43 77 403
girls

! For children from 1 to 12 months of life, the norm of need is given based on 1 kg of body

weight;

% Daily requirement for vegetable oil, based on 1 kg of body weight.
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Norm of the child's body's need for minerals

Table 2

(average per day)
Age Ca, P, | Mg, | Fe, Se, Cu, Zn, J,
mg mg | mg | mg mkg mg mg | mg
from 0 to 3 months | 400 300 | 50 4 10-15 1 0,3-0,5 3 40
from 4 to 6 months | 500 | 400 | 60 7 10-15 1 03-0,5| 4 50
from 7 to 12| 600 | 500 | 70 10 | 10-151]03-0,5| 7 60
months
from 1 to 3 years 800 | 800 | 100 | 10 | 10-30|0,3-0,7 | 10 70
from 4 to 6 years 800 | 800 | 120 | 10 20 1,2 10 90
6 years 800 | 800 | 150 | 10 30 1,5 10 | 100
from 7 to 10 years | 1000 | 1000 | 170 | 12 30 1,5 10 | 120
from 11 to 13 years | 1200 | 1200 | 280 | 12 40 2,0 15 150
boys
from 11 to 13 years | 1200 | 1200 | 270 | 15 45 1,5 12 | 150
girls
from 14 to 17 years | 1200 | 1200 | 400 | 12 50 2,5 15 | 200
guy
from 14 to 17 years | 1200 | 1200 | 300 | 15 50 2,0 13 | 200
girls
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Norm of the child's body's need for vitamins

Table 3

(average per day)
Age A, D, E, K, | Bi, | B2, | Bg, | Folate, | Biz, | PP, | C,
mkg | mkg | mg |mkg| mg | mg | mg | mkg |mkg| mg | mg
fromO to 400 8 3 5 03 04|04 25 051 5 30
3 months
from4to | 400 | 10 4 8 04 103105 40 0,5] 6 35
6 months
from7to | 500 | 10 5 10 | 0,5 | 0,6 | 0,6 60 0,6 | 7 40
12 months
from1to | 600 | 10 6 15 ] 08 09|09 70 0,7 | 10 | 45
3 years
from4to | 600 | 10 7 20 | 0,8 | 1,0 | 1,1 80 1,0 | 12 | 50
6 years
6 years 650 | 10 8 25109 | 1,1 | 1,2 90 1,2 | 13 55
from7to | 700 | 2,5 10 | 30 | 1,0 | 1,2 | 14 100 1,4 | 15 | 60
10 years
from 11 to | 1000 | 2,5 13 |45 | 1,3 |1,5| 1,7 160 20 17 | 75
13 years
boys
from 11 to | 800 | 2,5 10 | 45 | 1,1 | 13|14 150 20 15| 70
13 ears
girls
from 14 to | 1000 | 2,5 15 65 | 1,3 | 1,3 ]2,0| 200 2,0 | 20 | 80
17 years
guy
from 14 to | 1000 | 2,5 12 | 55 | 1,2 | 1,5]1,5 180 20 17 | 75
17 years
girls

241




Table 4

Energy consumption of an adult body without physical activity

(average per day)
Body Age, years
weight, kg 18-29 30-39 40-59 60 - 74
Men (basal metabolic kcal)
50 1450 1370 1280 1180
55 1500 1430 1350 1240
60 1590 1500 1410 1300
65 1670 1570 1480 1360
70 1750 1650 1550 1430
75 1830 1720 1620 1500
80 1920 1810 1700 1570
85 2010 1900 1780 1640
90 2110 1990 1870 1720
Women (basal metabolic kcal)

50 1080 1050 1020 960
55 1050 1120 1130 1030
60 1230 1190 1160 1100
65 1300 1260 1220 1160
70 1380 1340 1300 1230
75 1450 1410 1370 1290
80 1530 140 1440 1360
85 1600 1550 1510 1430
90 1680 1630 1580 1580
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Table 5

Norm of needs of an adult body without physical activity

in protein, fat, carbohydrates, and energy

(average per day)

Age, Energy Proteins, g Fats, g | Carbohydrates, g
yeats keal total animals
Men
18-29 2450 67 37 68 392
30-39 2300 63 36 64 368
40 - 59 2100 58 32 58 336
60 -74 2000 65 35 60 300
75 and older 1800 53 26 54 270
Women
18-29 2000 55 30 56 320
30-39 1900 52 29 53 304
40 - 59 1800 50 28 51 288
60 -74 1600 50 28 44 240
75 and older 1400 46 23 39 220
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Table6
Norm of needs of an adult body without physical activity
in minerals

(average per day)

Age, Ca, P, | Mg, | Fe, Se, Cu, Zn, J,

years mg mg | mg | mg mkg mg mg | mg
Men
18-29 1200 | 1200 | 400 | 15 70 3,0 15 | 0,15
30-39 1200 | 1200 | 400 | 15 70 3,0 15 | 0,15
40 -59 1200 | 1200 | 400 | 15 70 3,0 15 | 0,15
60 -74 800 | 1200 | 400 | 15 70 3,0 15 | 0,15
75 and older 800 | 1200 | 400 | 15 70 3,0 15 | 0,15
Women

18-29 1100 | 1200 | 350 | 17 50 3,0 12 | 0,15
30-39 1100 | 1200 | 350 | 17 50 3,0 12 | 0,15
40-59 1100 | 1200 | 350 | 17 50 3,0 12 | 0,15
60 -74 1000 | 1200 | 350 | 17 50 3,0 12 | 0,15
75 and older 1000 | 1200 | 350 | 17 50 3,0 12 | 0,15
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Norm of needs of an adult body without physical activity

Table 7

in vitamins
(average per day)
Age, A, D, E, K, | Bi, | B2, | B, | Folate, | Bi2, | PP, | C,
years mkg | mkg | mg |mkg| mg | mg | mg | mkg |mkg| mg | mg
Men
18-29 |1000| 2,5 15 | 65 | 1,6 | 2,0 | 2,0 | 250 3 22 | 80
30-39 |1000| 2,5 15 | 65| 1,6 | 2,0]20 | 250 3 22 | 80
40-59 |1000| 2,5 15 | 65 | 1,6 | 20|20 | 250 3 22 | 80
60-74 | 1000 | 2,5 15 | 65 | 1,6 | 2,0 | 2,0 | 250 3 22 | 80
75and | 1000 | 2,5 15 | 65| 1,6 | 2,0 |20 | 250 3 22 | 80
older
Women
18-29 |1000| 2,5 15 | 65| 1,3 | 1,6 | 1,8 | 200 3 16 | 70
30-39 |1000| 2,5 15 65|13 | 1,6 |18 200 3 16 | 70
40-59 |1000| 2,5 15 165 | 1,3 | 1,618 200 3 16 | 70
60-74 | 1000 | 2,5 15 | 65| 1,3 | 1,6 1,8 200 3 16 | 70
75and | 1000 | 2,5 15 65| 13 | 1,6 |18 200 3 16 | 70
older
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XyHaHbCHKUI YHIBEpCUTET TyMaHIiTapHUX HayK, i TexHoJoriit, Kuraii
XeHaHCbKMI [HCTUTYT HayK i TexHoJoTil, KuTai

CyMChKMIT HalliOHAJILHU arpapHUil YHiBEpCUTET, YKpaiHa

Masypenko Irop, Li Yunbo, Yu Shugqi, Xie Jing,
Liu Zhi, Xie Yangui

HYTPULIIOJOI'TA
0a30Bi peyoBHHH

Y460BO-METOOMYHUI NiAPYYHUK



YK

M139

613.2.03
M139

PeuenseHr
besbax Ieop noxrop TexXHIUHUX HayK, Tpodecop Kadeapu npoiieciB, 00JaTHAHHS Ta
€HEePreTMYHOro MeHeLKMeHTY O1eChbKOTo HallioHAJIbHOTO TEXHOJIOTIYHOTO YHiBep-
cutety, MiHiCTepCTBO OCBITH i HAyKM YKpaiHU

PekomeHI0BaHO 10 BUAAHHS BYEHOIO panoto HauioHanbHUil yHiBepcuTeT Oi-
opecypciB i MPUPONOKOPUCTYBaHHs Ykpainu, BimokpemsieHnuii migposnin Hayko-
BO-JOCTINHUI 1 MPOEKTHUI IHCTUTYT CTaHAAPTU3ALil i TEXHOJIOTII eKoOe3neuHol
Ta opraHiyHoi npoaykuii, Ykpaina, Kurtaiicbko-YKpaiHCbKUM HayKOBO-AOCTiTHUM
iHcturytoM «Hayk ripo xurrs», Kurait

Masypenko, Irop, Li Yunbo, Yu Shugqi, Xie Jing, Liu Zhi, Xie Yangui.
Hyrpiuionoris. ba3osi pedoBunu / I Masypenko, Li Yunbo, Yu Shugqi, Xie
Jing, Liu Zhi, Xie Yangui, (Shao Weigang, Dang Yuyu ocdopmiaeHHs into-
cTpaliil Ta mepekiaa Tekcty Ha Kuraiicbky) — XyHaHb, XeHaHb, Kurtaii
Opneca, Ykpaina: Acrporpunr, 2025. — 376 c.

B yu60BO-MeTOAMYHOMY MiAPYYHUKY, SIKUIA TiATOTOBAEHO BYCHUMHU Ta BUKJIA-
nayamMu XyHaHbCBHKOTO YHIiBEpCHUTETYy TyMaHiTapHUX HaykK, i TexHosoriit, Kuraii;
XeHaHcbkoro THCTUTYTY Hayku i TexHosoriii, Kurait; CyMChbKOro HalioHajabHOTO
arpapHoOro yHiBepcuTeTy, YKpaiHa, BUKJIAIeHI KOMIUIEKCHI HayKOBi Martepiaau Ga-
30BUX IHIPEIIEHTIB 30POBOrO XapuyBaHHs. BunaHHsi Moxe OyTM KOPUCHUM ISt
(axiBLiB MPaKTHKiB, HAYKOBLIB, BUKJIAaAavyiB, acMipaHTiB Ta cTyaeHTiB. HaBeneHi
Marepiaju MOXJIMBO BUKOPUCTOBYBATH B yUOOBOMY TpoLieci 3a mporpaMaMu «baka-
J1aBp», «Marictp» npu BUBYaHHI KypciB «TexHosorist xapuyBaHHs», «HyTtpuitiono-
risi», «[1potiecu Ta arnapaTv XapuoBUX Ta MiKpOOiOJIOTiYHUX BUPOOHUUTB», «SAKicTh
Ta 6e3MEeYHICTb XapyOBUX MPOAYKTiB». HaBeneHi naHHi OyayTh KOPUCHI TSI HAYKOB-
LB, SIKi TIPOBOJASITD TOCIIIIKEHHS Y MaricTpaTypi, aciipaHTypi Ta TOKTOPaHTYpi.

UDK 613./.2.03

The textbook prepared by scientists and teachers of Hunan University of Hu-
manities and Technology, China; Henan Institute of Science and Technology, China;
Sumy National Agrarian University, Ukraine contains comprehensive scientific ma-
terials of the basic ingredients of healthy nutrition. The publication can be useful for
practitioners, researchers, teachers, postgraduates and students. These materials can
be used in the educational process under the programs “Bachelor”, “Master” when
studying the courses “Nutrition technology”, “Nutrition”, “Processes and apparatus-
es of food and microbiological production”, “Quality and safety of food products”.
This data will be useful for scientists who conduct research in Master’s, postgraduate
and doctoral programs.
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Llacma ye xopowiuii paxyHoK y 6aHKy, XoOpouiuil Kyxap i Xxopouie mpaeieHHs.
JKan-Kak Pycco
[dbinocod, MMCBMEHHUK, MUCIHUTENb enoXu [IpocBITHHUIITBA]

Hyrpumionorist (zamunceka nutritio — «XapuyBaHHA» 1 rperbka AOYOG - «HaBYAHHI») -
HayKa [IPO Xap4yBaHHS, 5IKa CIPSIMOBAaHA Ha BUBYCHHS (yHKIIOHAIBHHUX, META0OIIYHHUX, Tirie-
HIYHKX 1 KIITHIYHAX aCTEKTIB B3a€MO/Iii MOKMBHUX PEUOBHH Ta 1X BIUIMB HA OPTaHi3M JIFOMHH.
HyTpurionorist € cki1aJl0BOK YaCTHHOO TirieHH xapuyBaHHs. Hayka BKIIOYae 3arajibHi 10Jj0-
JKeHHS 30aJIaHCOBAHOI MOBE/IIHKY XapuyBaHHsA, (POPMy€e peKOMEHIAIIT 3 MiI00py Ta IPUTOTY-
BAHHIO PI3HUX IPOJYKTIB, OIHCY€ iX BIUIMB HA CTaH 3[0POB'S JIIOMMHU. Y TOH e 4ac TirieHa
Xap4uyBaHHs BiJ0Opakae MPUHIIUITN OPraHi3alii ONTHMAaIbHOTO XapYOBOTr0 PAIIOHY SIK 3J0POBOI,
TaK i XBOPOI JIIOJUHU. Y [IbOMY aCIEKTi IOJISIrae OCHOBHA BiZIMIHHICTb HAYKOBUX HAIPSIMKIB.

VY crpaterii po3BUTKy TirieHU XapuyBaHHS, (JOPMYIOTHCS HAYKOBI OCHOBH Ta MpPAKTHYHI
3aXO0/ M0N0 PallioHAIBHOI MOBEAIHKH Ta KyJIbTYPH XapuyBaHHS mofei. [TapazensHo Gopmy-
I0TBCSI HAYKOBO-OOTPYHTOBAHI BUMOTH II[0/I0 CAHITApHOT OXOPOHHU MPUPOAHHUX PECYpCiB Xapuy-
BaHHS, SIKi BKJIIOYAIOTh METOM KOHTPOJIIO SIKOCTI Ta O€3MEeYHOCTI CHPOBUHH i TOTOBHUX IPOIYK-
TiB Ha BCIX eTarax BUPOOHHIITBA.

MoHiTopuHT BUPOOHHUIITBA TIPOYKTIB Xap9ayBaHHsI 3I1HCHIOETHCS HE 3aJIekKHO Bix do-
PMH BiacHOCTI mignpueMcTBa. KoHTposb MOKa3HUKIB SIKOCTI Ta G€3MEUHOCTI MPOBOAUTBLCS Ha
BCIX CTa/lisl TEXHOJIOTIYHOIO MPOLECY, IKUI TAKOXK BKJIIOYAE KOHTPOJIb ITAKYBAILHUX MaTepialliB
Ta IPUHIMIN peaizanii TOTOBOIO XapuoBOro IPOLYKTY, Li ACHEKTH FapaHTYIOTh IPOJOBOILIY
Oe3reKy.

B Kuraiicekiii HapoaHiii pecryOutii, sik 1 B pO3BUHYTHX KaiHaX CBITY IPOJOBOJIbYA Oe3-
HeKa Ha BUCOKOMY piBHi. He3ale:kHo Bijl BIUIMBY KOH'TOHKTYPH CBITOBHX PUHKIB Ta iHIIMX 30B-
HINHIX ()aKTOPIB JIIOISM TapaHTYEeThCs JOCTYII JO IIPOJOBOJIBCTBA B 00CS31 MIATPUMKH HEOO-
XIJIHOI SIKOCTi KUTTSI, & TAKOK CTBOPIOIOTHCS COILIabHO-CKOHOMIUHI YMOBH JIJIsI CTIOKHUBAHHS
PaLiOHAIILHOTO PO3MAITTSI OCHOBHHUX IPOYKTIB XapuyBaHHS.

Jlnst miABUILEHHS PIBHS TIPOJIOBOJIBUOI O€3MeKH, aKkTyasbHi (yHIaMEHTaNIbHI Ta IPUK-
JaJHi JOCII/KCHHS 3 METOIO YIOCKOHAJICHHS TPaIULIHUX Ta BIPOBA/UKCHHS HOBUX METOJIB

BU3HAYCHHSI [TOKA3HUKIB SKOCTI Ta OE3MEYHOCTI MPOAYKTIB XapuyBaHHSI.
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YHiBepcuTeT ryMaHiTAPHUX HAYK, HAYKH i TeXHOJIOT i
Xynaub (HUHST) Kwuraii, 3acHoBanuit y 1978 por,
3aTBepKeHU  MinicrepctBom  ocBith  Kuraro sk
3araJbHOOCBITHIN AeprkaBHMH yHiBepceuTeT. Y 2018 pori 6ymo
orpumano «[loaBiiiHuiA mepmMii Kiac» BHUCOKOTO pIBHS,
OpIEHTOBAaHOTO Ha 3aCTOCYBAaHHS, YHIBEPCHUTETY IPOBIHIIT
XyHaup. VYHIiBepcHTET CKIafaeTbest 3 14 ki, —ski
HPONOHYIOTh NPOrpaMu K OakanaBpa, Tak i Maricrpa. IcHye
53 mporpam 0OakajaBpaTy, ITOYHHAIOUM BiJ] MHUCTEITBA,
rYMaHITAPDHUX HAayK 1 3aKiHYYIOYM HAyKoI0, IH)KEHEPIi€l0, OCBITOI0, EKOHOMIKOIO,
MEHEKMEHTOM Ta CLIbCHKUM FOCIONAPCTBOM.

IncrutyT Hayku i TexnoJoriii Xenans (HIST), Kurai,
€ 1o0pe pO3BMHEHNM MPOBIHI[IHHIM yHIBEPCUTETOM. Y HiBEp-
CHUTET PO3MOYHHAE CBOIO icTopito 3 1939 poky. YHiBepcuter
Mae 23 akaJeMiYHMX LKL, SKI CKiIagarThes 3 70 crermianb-
HOCTell OakanaBpa Ta OXOIUIIOIOTH 9 OCHOBHHX IUCLUILIIH,
BKJIIOUAIOYH CIITLCbKE TOCIIOIaPCTBO, IHIKEHEPII0, OCBITY, Me-
HE/DKMEHT, JIiTeparypy, HayKy, €KOHOMIKY, paBo Ta MUCTE-
urBo. Y 2002 pori Oyna 3acHoBana Illkona xapyoBux Hayk.
[IIxosa nponoHye YOTUPH CHELiaTbHOCTI OaKanaBpa: Xap4oBi HAYKH Ta iHKEHepis, AKICTh
Ta 6e3MeYHICTh XapYOBUX MPOIYKTIB, KyTiHapis Ta OCBiTa 3 XapuyBaHHS, MEHEIXMEHT
Ta Typu3M. XapyoBa HayKa Ta iHKEHepist — I ClielialbHICTh HAIl[iOHAJBHOTO PiBHS, SIK-
iCThb Ta OE3MEeYHOCTI XapuyOBHX IPOAYKTIB, KyJiHAPHA OCBITA, TA OCBITA 3 XapUyBaHHSI —
CreniaibHOCTI MPOBIHIIHHOTO PiBHSL.

Cymcebkmii HaiOHAJIbLHUIT arpapHui
yHiBepcuTeT, YKpaiHAa, € BHIIUM HaBYAJIbHUM
3akmagoM 3 IV piBHeM akpenuramii; me oauH i3
HalKpamux  arpapHUX  yHIBEPCHTETIB  YKpaiHH.
CyMCBKMIi ~ HalllOHANBHWK  arpapHuil  yHIBepcHUTET
3aCHOBAHO B 1977 porii; CyMchKuit

SuM AI'ble- . A : HauiOHanLHgﬁgrpapHHﬁ 'yH.iBe'pCI/ITCT ~ rorye
S bW BIICOKOKBANTI(IKOBAHKMX CHICHIATICTIB ISl CLIBCHKOTO
rocroapcTBaTa XapuooBoil mpomucioBocti. J[o ckimary
YHIBEPCUTETY BXOSTh 8 paKyabTeTiB, OAWH IHCTUTYT Ta I'SITh KOJIEIKIB.

Aemopu 60auni Kepignuymey ma RnpoghecopcbKo-6UKNAOAULKOMY
CK1ady yHigepcumemis 3a 00NOMozy y Rpo8edeHH i 00Ci0HCeHb.
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PO3/1L1 I
OCHOBHI XAPYOBI PEHOBUHMUA
TA iX BHAYEHHS [IPU XAPUYBAHHI

OCHOBY pallioOHAILHOTO XapuyBaHHs CKJIaa€e KOHIeMs akaaemika A.A. Tlo-
kpoBcbkoro (1960) mpo 30anmaHcoBaHe XapuyBaHHS, BIIMOBITHO J0 SIKO1 B OpraHi3M
TOBUHHI HAJAXOAWUTH Xap4yoBi PEYOBHHHU HE TUIBKH B JOCTAaTHIHM KiNBKOCTI, ajie i BHU-
3Ha4YeHOI SKOCTi, IO BIANOBIAa€E aganTalifHUM MOXKIUBOCTSM IUTyHKOBO-
KHIIIKOBOTO TPAKTy JUTHHHU Ta PiBHIO Horo oOMiHHMX mporeciB. L{e monoxeHHs me-
penbavae BU3HAUYEHHs aOCOJIOTHOI KiJIBKOCTI KOXKHOTO Xap4oBOro (akropy Ta ix
CHIBBiTHOIICHHST MIX CO00I0 3 ypaxyBaHHIM (i310J0TIIHOT 3PIIOCTI OpraHi3My Jo-
JIVHH.

IpoayxTn xapuyBaHHs IOBHHHI HE TIIbKU 3a0BOJILHATU ITOTPEOU JTIOMHU B
OCHOBHHX IO’KMBHHX PEYOBHHAX Ta €HEprii, a TaKOX MIOBUHHI BUKOHYBATH Ipodisa-
KTUYHI Ta JIKyBaJbHI QYHKIIT.

3a manumu BceecBiTHBOI opranizaiiii OXOpOHH 3J0pOB’sl, OCTAHHIM YacoM
BiZIMIYa€THCS CTiMKa TEHJICHIIIS] MOTIPIICHHS CTaHy 3/I0POB'S JTIOJeH y CBIiTi. 3HIKY-
€TBCSI CepeNiHs TPUBATICTD JKUTTS, 301IBIIYIOTHCSI MOKA3HUKH XPOHIYHUX 3aXBOPIO-
BaHb. MbkHapoHa opraHizaris, 1o aie mix erigoro Opranizanii O6'ennannx Harii,
Jurtsamii porn OOH, IOHICE®, Busznavae, mo tineku 40 % miTeit MOXHA BBa)KaTH
MPaKTUYHO 370POBMMH. Pe3ylbTaTH CTaTHCTMYHHUX MJOCIIIXKEHb, CBIAYUTH IIPO
ITIIBUIIIEHHS YMCEIBbHOCTI JIiTEH, sIKi XBOPIIOTh THMHM UM IHIIMMH 3aXBOPIOBAHHAMH, a
camMe MOpYIIeHHS OOMiHy pedoBHH (TapaTpodisi, O>KUPIHHS), 3aXBOPIOBAHHS KPOBi
Ta KPOBOTBOPHUX OPraHiB, NOPYIICHHHS SHIOKPUHHOI cucTeMu (LlyKpoBHH Iiader),
MOPYIIEHHSI ~ CEYOCTaTeBOi cHucTeMH (miesoHepHUT), 3aXBOPIOBAHS  OpraHiB
TpaBJIEHHS, TOPYIIEHb aMiHOKHCIOTHOTO OOMiHY — (eHinkeToHypis. YucenpHicTh
XBOPHX JiTeH 3 PI3HUMHU MaTOJOTisAMHU 3pocia npubiusno Ha 20 — 30 BincoTKiB, 3a-
JIeKHO BiJ BHIY 3axXBOpIOBaHHs. [lapajenbHO BiIMIYA€ThCs MOCTIHHE IMiABIIICHHS

3aXBOPIOBAHHS JIIO/IEH PI3HNX BIKOBHX IpyH. BUSABISIOTHCS XpOTiUHI 3aXBOPIOBAaHHHS
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CEep/LICBO-CYITMHHOTO XapaKTepy, 3aXBOPIOBAHHS HMXaJbHOI CHCTEMH, OpTraHiB
TpaBJICHHS, OHKOJIOTIUHI 3aXBOPIOBAHHSI.

B pe3ynbTati CyMiCHUX TOCHIIKEHb 3 BUCHUMH JIKapsIMH 3arajbHOI MIPAKTH-
KH, OyJIO BCTAHOBJICHO, IO OJHIEIO 3 HABAXJIMBILIMX IIPUYHH MATOJIOTIH 3aXBOPIO-
BaHHS, € HE33aJOBUIbHE XapuyBaHHA. Y OUIBIIOCTI JIOAEH Pi3HUX BIKOBUX TPYII, BH-
SIBJICHI TOPYIIEHHs TIOBHOLIHHOTO XapuyBaHHA. Lle 00yMOBIEeHO HemoCTaTHIM cCIo-
JKMBaHHSM Xap4yOBUX PEYOBHH, Ta MOPYLICHHSAM XapyoBoro crarycy. OCHOBHI Hopy-
IICHHS Xap4OBOI0O CTATyCY:

- Ha/IMIpHE B)KMBaHHS TBAPUHHHUX JKHPIB;

- neinuT mosliiHeHaCHYEHHUX KUPHUX KUCIIOT;

- 1eiUT TOBHOMIHHKUX (TBAPUHHOTO OXODKEHHs) OLIKIB;

- nedinuT BiTaMiHIB (ackopOiHOBOI kmcioTH, puboduasinoi (B:), Tiaminy
(B1), domiesoi kucnoru, perunoiy (A) ta B-kapotuny, Tokodepony (E) Ta inmmx);

- nedinuT MiHepaIbHUX PEYOBHH (KANIBIIiIO, 3a1Ti3a);

- ne(iuT MIKpOCIIEMEHTIB (CelIeHy, IUHKY, Hoay, GTopy);

- 1eiUT Xap4OBHX BOJIOKOH.

B xowmriekci 3aXofiB IMIONO TOMIMIICHHS CTaHy 3J0pOB’S BaKIMBE Micle
3ailiMae xapuayBaHHs. CTaH 310pOB’s AUTUHH Ta A0POCoi roauHH Ha 70 % 3anexuTb
Bil croco0y HTTS, KyAH BaXXIMBOIO CKIJIAJIOBOIO BXOJHUTh XapuyBaHH:. OnHielo 3
YMOB PalliOHAJIbHOTO Xap4yyBaHHs € JJOCTaTHE 3a0e3MeueHHs NOBHOLIHHIME MPOJIYK-
TaMH Xap4yBaHHS y HEOOX1ZIHOMY aCOPTUMEHTI.

[MpoGnema npaBUIIbHOT OpraHi3ailil XxapuyBaHHs JiTeil Mae HEe TUTBKH MeH4d-
He, a OUTBII comiayibHE 3HAYCHHS 1 € BU3HAYAJIBHUM (DPAKTOPOM BCHOTO MOAANBIIOTO
po3BuTKY moauHu. CTaH 30pOB’sl OpraHi3My JIFOAWHH, PiBEHb 3aXBOPIOBAHHS 1 CMe-
PTHOCTI 3aJI€XKHTh BiJl SIKOCTI XapuyBaHHs. PallioHanbHe Xap4ayBaHHsI, SKe BiAMOBIIa€e
(hizionorivHNM moTpedaM MOJIOZOTO OpraHi3My, 3a0e3Medye TapMOHIYHUH PO3BUTOK
IUTUHHM, MiABUIILYE HOTO IMYHITET, CTIHKICTh J0 Pi3HUX HECHPUSTIMBUX (AaKTOPIB
30BHIIIHBOTO CEPEAOBUIIA.

OCHOBY KHTTSl CKJIAQA€ CYKYIHICTh MPOIECIB ACHMIISIIT 1 JUCHMIJISIIIT.

CriBBiIHOIICHHS IIUX MPOLIECIB XapaKTepru3ye 0OMiH PEUOBHH, PiBEHb SIKUX Pi3HUH B
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KO)KHOMY BiKOBOMY Tiepioni. B oprani3mi, sikuii pocte, nmepeBaxaloTh MPOLECH acH-
MLl Ta cuaTe3y. OOMIH peuOBUH 3/1IHCHIOETHCS 3a JAOMOMOTr0o0 (hepMeHTIiB — 0io-
JIOTIYHHX KaTaji3aTopiB, SKi BU3HAYAIOTH B3a€MHY Y3TO/DKEHICTh Ta CYyBOPY IOCTII0-
BHICTh XIMIYHHX peaKIiii i BOJIOJIIOTh 3JaTHICTIO B 0araTo pasiB MPHCKOPIOBATH Xif
LUX pPeaKIii.

Ika € euHUM JKEpesIoM JKUTTEBA BAsKIMBUX PEUOBHH — OUIKIB, KUPIB i ByT-
JIeBOJIiB, MiHEPAJILHUX PEYOBUH, MIKPOCIEMEHTIB 1 BiTaMiHiB, HEOOXIIHUX JUISI POCTY
i popMyBaHHSI OpraHizmy, #Oro aKTUBHOT HisTIBHOCTI 1 CTIMKOCTI 1O HECTIPUSATIUBUX
Zi#1 30BHIMIHBOTO CepeIOBHUINA. 3 MPOIYKTIB PO3MICIUICHHS! XapUOBUX PEUOBUH IILIS-
XOM CKJIa[JHUX XIMIYHHUX II€PETBOPEHb B OpraHi3Mi BiI0yBaeThcst Oe3rnepepBHUii CHH-
Te3 OLIKIB 1 OITKOBUX PEYOBHH, JIiMi/IiB, BYTJIEBOIIB, MiHEPATbHUX 1 IHIIMX KOMILIEK-
CHUX CITOJYK, HCOOXiTHUX IS 3a0e3MeueHHsI CTa0lIbHOCTI 1 OHOBIICHHST MOP(OJIOTi-
YHUX CTPYKTYp, CTBOPEHHS (PyHKIIOHAILHO aKTHBHUX CIIOJYK - (DEPMEHTIB, TOPMO-
HIB.

Jlyist 3miliCHEHHS TIPOIIECIB CUHTE3Y HEOOXIHWI MOCTIHHUN MPUTIK eHeprii.
OOMiH eHeprii — OMH 3 TOJOBHUX MPOSIBIB KUTTEAISUIHOCTI, 3aBISKH SIKOMY 3[iic-
HIOETBCS PICT 1 PO3BUTOK, 3a0€3MEUyEThCS BUCOKA YIOPSIAKOBAHICTE OOMIHHUX TPO-
neciB 1 (yHKIIOHaIbHA OpraHi3oBaHICTh OiosioriyHux cucreM. OpraHi3Mm OTpUMY€
HEOOXi/IHy oMy €Heprilo, sika CTBOPIOETHCS TIPH PO3ILEIJICHH] BYTJIEBOIIB 1 )KHUPIB, B
MEHITIH Mipi OUIKIB, sIKI BHKOPHCTOBYIOTHCS B POCTYYOMY OpTaHi3Mi, JUI IJIACTHY-
HUX Iinei. YuM MoJoamte IUTHHA, TUM OLTbIIe eHepril MoTpeOyeThCs JUTsl OKPHUTTS
SHEePreTUYHHX 3aTpaT, MOB’s3aHUX 3 HOro IHTEHCHBHUM POCTOM, PO3BHUTKOM OOMIiH-
HUX TPOIECIB 1 MATPUMAHHIM OCHOBHHX JKUTTEBUX (yHKIINA. BHacmimok ¢yHKIio-
HaJIbHOT HE3PIIOCTI IIEHTPaIbHOI HEPBOBOI CHCTEMH 1 Py IHIIMX OPTaHiB i CHCTEM,
BHCOKOI HAMpPYXEHOCTI OOMIHHUX MPOLECiB, POCTYYMH OPraHi3M AUTHHHU IIBUIKO
pearye Ha HEJOCTAaTHICTh a00 HAJMIPHICTD B Xap4yBaHHI THX a00 IHIIMX Xap4OBHX
PEYOBHH, 3MiHY Ba)JIMBUX (YHKLIH — nopymeHHs: (Gi3MYHOTO 1 NCUXIYHOTO PO3BHT-
KY, PO3J1aj JisUTbHOCTI OPraHiB, sIKi BUKOHYIOTh OCHOBHY (DYHKIIIIO 110 3a0e3MeYeHHIO

TOMEOCTa3y, OCTIa0JICHHIO TIPHPO/IHOTO Ta IPUA0AHOTO IMYHITETY.
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XapuyBaHHs TOBHHHO BIJIIOBINATH 3a CKJIAJIOM, KiTBKICTIO 1 SKICTIO BCIX
KOMITOHEHTIB — OLIKIB, J)KUPIB, BYIJIEBOAIB, MiHEpaIbHUX COJICH, MIKPOEJIEMEHTIB i
BiTaMiHIB — BikoBUM (izionorigauMu nmorpedam opraHizMy JTIOJUHHU. YCi Xap4uoBi pe-
YOBUHH BiJIIIOBITHO 70 iX pOJIi B OpraHi3Mi MOJIISIOTECS Ha JIBI TPYIH - HE3aMiHHI 1
3aMiHHi. He3aMiHHIMU XapuOBUMHU PEYOBUHAMH € Ti, AKi HE CHHTE3YIOTHCS B OpraHi-
3Mi B3araii, a00 CHHTE3YIOThCS B KUTBKOCTI HEJIOCTATHBOT JUIS 32JI0BOJICHHS TOTPEOH
B HUX. /0 HE3aMiHHHMX XapuOBHX PEUOBMH HAJIKaTh OUIKH, BITAMIHH, JESKI JKHPHI

KUCJIOTH (TIOTiIHEeHACHYEH1 ), MiHepaJIbHI PEYOBHHU 1 BOJIA.

I'nasa 1.

[ Binku. 3naueHHs Ta BIUIMB HA OPraHizm
HZN—(]ZH—C—OH

R
Binku-ckiaHi a30TUCTI BUCOKOMOJIEKYJISIPHI TIOJTiMe-

pH, 110 CKJIANAIOThCs 3 aMiHOKUCIOT. Binku ckinanarore npubdimsno 20% macu Tina
JrouHA, Ta Oimbie HiK 50% cyxoi Mac KIiTHHH.

HeoOXigHO BiAMITUTH, IO POJb OUIKIB B OpraHi3mi JIIOJWHU HaJI3BUYANHO
Benuka. OyHkuil 6inKiB, pisHOMaHiTHI. [IpoTeiHl BXOIATH B CKIIAA siIpa, IPOTOILIA-
3MH, MEMOpaH KJIITHH BCiX OpraHiB i TkaHWH. HaiiBaxxnuBimma (yHKIis O1IKiB- TUTac-
THYHA. Bijku GepyTh y4acTh y mpolecax BiATBOPEHHS XHUBOI Marepii, BXOIATh JI0
CKJIaly HYKICOMPOTeiHiB. Bijku KiCTOK, XPSIIiB BUKOHYIOTH OMOPHY (QYHKIII0. AK-
THH 1 MIiO3HH 3a0€3MeduyloTh CKOPOYEHHs M's3iB. BUTKM MaroTh KaTamiTHIHY aKTHB-
HICTb, TaK sK BCi pepMeHTH € OiIKamu.

3axucHi peakiii opraHi3my MoB'si3aHi 3 OiKaMu: B 30KpeMa, aHTHUTINA, L0
YTBOPIOKOTHCS MIPU HAJXO/DKCHHI B OPraHi3M 4y)KOPIiTHUX PEYOBHUH, € MPOTCTHAMH.
OTxe, BOHM 3a0€31eUyIOTh CTIHKICTh OpraHizMy 10 Jil iHpekuiiaux dakropis. binku
YTBOPIOIOTh 3 TOKCMHAMH MaJIOAKTHBHI KOMIUIEKCH, SIKI BUBOJSATBCS 3 OpraHiamy,
TOOTO BOHH BHKOHYIOTh QHTUTOKCUYHY (DYHKIIIFO.

Ipouec 3ropraHHs KPOBi, KU MPOTIKAE 33 y4acTIO OUIKIB IJIa3MH, Meper-
KOJ/DKA€ BeTMKUM BTpatam KpoBi. Jleski OiTKH Mma3Mu KpoBi i POPMEHHX eJIeMEHTIB,

3aGC3HC‘IyIOTI> TNEPCHECCHHA MMOXKUBHUX PEYOBUH, KMUCHIO, OKCUAY BYTJICIIO, IIPOAYK-
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TiB OOMiHYy pEYOBHH, CTEPOiHUX TOPMOHIB, METAIiB, OTXKE, BUKOHYIOTh TPAaHCIIOPT-
HY QYHKIIi0

Binku Tki BIIMBaOThH Ha TpoIiecH 30yKEHHS Ta TAIBMyBaHHS B KOPi TOJIOB-
HOro MO3Ky. barato ropmoHiB i iX MmoXigHi TakoXk € mpoTteiHamu. TakuMm YHHOM,
3MIHCHIOETBCS PEryIsITOpHA (BYHKITIST OLIKIB.

B opranismi monuan 6in0k € prepesom eneprii. I[Ipu okucnenni 1 r 6inky
BUJIUIAETBCS 4 KKaJl TeIIa. Y TKaHMHAX JIFOJUHH OUIKM He BiJKIIAJalOThCs «3arac Ha
MaiiOyTHE», TOMY HEOOXITHO MIOAEHHE iX HAaaXOKEHHS 3 Dkero. Jlume ne ski Tka-
HUHH KUBUX OPraHi3MiB 34aTHI HAKOIHMYYBaTH OUIKHM (0BOANBOYIIIH s€lb, Ka3eiH Mo-
JI0Ka, OUIKK HACIHHS POCIINH), TOOTO O1JIKM BUKOHYIOTh «3aIaCHY POJIbY.

Binkam BrmactiBa perienTopHa (GyHKIis, OCOOIUBO TIIKOMPOTEIHIB, 3aB/ISKH
YOMY BOHHM 3/1aTHi IPUEIHYBATH [IEBHI PEUOBHHH.

binku BuKOHYIOTH romeoctaTudHy (OydepHy) QYHKIiIO, TaK SK CHPHUSIOTH
MIATPUMIII TOCTIHHOCTI BHYTPIIIHBOTO CEPEIOBHINA OpraHi3My (IUIa3MH KpPOBi, CEK-
pelii opraHiB TpaBJICHHS).

[Tpu BificyTHOCTI JOCTATHBOI KITBKOCTI MPOTEiHIB HE MOXKYTh OyTH BHKOpPHC-
TaHi BiTaMiHH, MiHEpaIbHI PEYOBHHH, AKI HEOOXIIHI IS POLECiB OOMIHY pPEYOBHUH.
Binku cnpusroTh OUIBII TTOBHOMY HPOSIBY Oi0JOTIYHMX BIACTHBOCTEH iHIINX HyTpie-
HTIB, 110 HAJXO/SITh O OpraHiaMy 3 Dkero. TakuMm 4rHOM, OITKH BiJHOCSATBHCS 10
JKUTTE€BA HEOOXITHUX PEUOBHH, 0€3 HUX HEMOJKINBI XKHTTS, 3pOCTAHHSA 1 PO3BHTOK
Oprasizmy.

Binky TKaHUH MOCTIHO OHOBIIOIOTHCS. [HTEHCHBHICTH LILOTO MPOLIECY B Pi3-
HUX TKaHMHAX HEOJHaKoBa. EmiTemniil KHIeuHnKa OHOBIIOETHCS IBUAKO (KOXHI 3 - 5
Ii0), a KoJlareH - OLJIOK CIOMYYHOT TKAaHHHHU Ta KICTOK - JTy»e MOBUIBHO. Bimomo, 1o
B CEpeHbOMY 3a 3 THIKHI OHOBIIOETHCS S50 % OiKiB Opratizmy.

CuHTe3y10ThCs OLTKM B OpPTaHi3Mi 3 aMiHOKHCIIOT, SIKi yTBOPIOIOTHCS TIPH -
CUMUIALIT OUIKIB Xap4OBOT0 PAIiOHY 1 MPU PO3IIEIUICHH] BIACHUX TKAHMHHUX OLIKIB.

3a paxyHOK peyTuii3ailii aMiHOKHCIIOT, sIKi yBapIOIOTHCSI BHACIIIOK OOMiHY

PEUYOBHH, CHHTE3Y€EThCS MpUOIM3HO Bix 2/3 mo 3/4 BnacHuxX OinkiB opranizmy. OTxe,
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3a paxyHOK palioHy XapuyBaHHs, HOBUHHO HAJXOJUTH TaKa KUIBKICTh aMiHOKHCIIOT,
ska 0 3a0e3neumia cunTes BiJ 1/3 101/4 BlnacHUX TKaHUHHMX OLIKIB.

VY 310poB0i 1OPOCIIOI JTIOJMHU IPH IOBHOLIHHOMY paIlioHE XapuyBaHHS ic-
HY€ a30THCTa pPiBHOBara, TOOTO KUIBKICTh a30Ty CHOXKUTHX OLJIKIB, 1[0 BCMOKTAJIUCS
B TOHKOMY KHUILIEYHUKY, JOPIBHIOE KUTBKOCTI a30TY, IO BUIUIIETHCS 3 CEUCIO.

Y MoJI010My 3pOCTal04OMY OpTaHi3Mi IIepeBaKaIOTh IIACTHYHI ITPOLECH, Hie
HAKOIHMYEHHs OUIKOBOI Macu M'sI3iB, YTBOPIOIOTbCS TOPMOHH, ()EpPMEHTH Ta iHIII
Croyku. BHACIOK bOTO CIIOCTEPIraeThesi MO3UTUBHUN a30TUCTUI GanaHc, TOOTO
a30Ty 3 OpraHi3My BUBOJUTHCS MCHIIE, HIXK HAJIXOJWTh 3 Dketo. [Ipu HecTadi OinKiB B
paLioHi, a TaKOX Y JIFO/Ieil MOXMIIOro BiKy a30THCTHH OajlaHC CTae HeraTWBHHMM. Ta-
KUH a30THCTUH OanaHC PO3BUBAETHCS TaKOX IPH HecTadi Oyb-SKOro HE3aMiHHOTO
HYTpICHTY: aMiHOKHCIIOT, BiTaMiHiB, MiHEpaJIbHUX PEUOBHH, a TAKOXK IPH MOPYIICHH]
3aCBOIOBAHOCTI 1Ki BHACII/IOK JISSKUX 3aXBOpIoBaHb. TpHBanuii HeraTUBHUIT a30THC-
TU# OanaHc Beae 0 3arudeni opraniamy.

ITotpeba B Ginkax y miTel, B MOPIBHSHI 3 TOpPOCINMH, BUIa. Lle 3ymoBiIeHO
TUM, L0 B JTUTSYOMY OPraHi3Mi MMPOLIECH POCTY Ta PO3BUTKY IHTEHCHBHIIII i 3Ha4YHA
yacTHa O1JTKa, OTPUMAHOTO 3 1KEI0, BUTPAYa€ThCsl HA HOBI KIITHHM Ta TKaHUHH. bi-
JIKM HAJIeXKaTh IO THX CKJIaJ0BUX YAaCTHH 1XKi, IKi HEMOXKIIMBO 3aMiHHUTH Hi )KHpaMH,
Hi ByIJIeBOJaMH. 3a HEJIOCTaTHBOI KITBKOCTI O1JIKa MOPYIIYETHCS isTIbHICTD HEPBO-
BOI Ta €HAOKPUHHOI CHCTEM, BiOYBa€ThCS BUALICHHS COKIB Ta (PEpPMEHTIB, IO Biir-
palOTh BEJIMKY POJIb y Tpolecax TpaBieHHs. B TKaHMHAX IMOPYIIYIOTHCS OKHCIIIOBA-
JIbHI MPOLIECH, 3HUKYETHCSI 3aCBOEHHS BITAMIHIB Ta MOCNAOIIOETHCS OMIPHICTD TUTSI-
YOTr0 OpraHi3My J0 pi3HUX 1H(EKIid. AMIHOKHCIOTH, sIKi yTBOPIOIOTHCS MIPU PO3IIe-
IUICHHI Xap4yoBOTo OijKa B TPaBHOMY TPAKTi i SIKi HAJXOMIATH 3 IIOTOKOM KpOBi B TKa-
HUHU 1 KIIITHHU OPTaHi3My, BUKOPHCTOBYIOTBCS [UIsl CHHTE3y OLIKIB, SIKi BUKOHYIOTb
B Oprai3mi pi3HOMaHiTHI QYHKIIT — Tpo(idHy, TPAaHCIOPTHY, KaTaTITUIHY, PEryJs-
TOPHY, 3aXHCHY, CKOPOUYBaJIbHY Ta 1HIII.

AMIHOKHCIIOTH XapuoBHX OLNKIB MOAUISIOTHCS HA [BI IPYIH: HE3aMiHHI 1 3a-
MiHHI. He3aMiHHI aMIHOKHCIIOTH HE CHHTE3YIOThCS B OpTaHi3Mi JIIOIAUHMA 1 TOMY

000B’SI3KOBO TIOBMHHI HAaJXOJUTH 3 DKero. J[0 HUX HanekaTh —apriHiH, BaJIiH, TiCTH-
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JIVH, 130JICHIIMH; JICUIIMH; JI3UH;, METIOHIH; TPEOHiH; TpunTodan; dheHinananin. s
JiTell rpyIHOTo Ta PAaHHBOT'O BIKY CHMHTE3 aMiHOKHCIIOTH TiCTHAMH oOMexeHui. [Tot-
peba B ricTHaWHI y BIIi MO0 YOTHUPHOX MicsmiB ckimagae 16 wmr/xr/moby — 33
MI/Kr/100y, 10 IBOX POKIB BOHA 3HIKYEThCA 10 10 Mr/kr/no0y — 18 mr/kr/mody. Bix
y SIKOMY TiICTUAMH € 3aMiHHOIO aMiHOKHCIIOTOO, HEBiTOMHIA.

JIJiss HOBOHAPODKEHUX 1 JiTed mepiux 4 - 5 MicsIiB KUTTS, €aJTbHUM €
aAMIHOKHCIJIOTHHH CKJIaJ] OUIKIB rpyJHOTO MOJIOKA 1 TOMY BOHH BHKOPHUCTOBYIOTBCS 3
MaKCHMAIIbHOIO e(eKTUBHICTIO. B rpyIHOMY MOJOII CyMa CIPKOBMICHHX aMiHOKHC-
JIOT — METIOHIHY 1 IIUCTHHY, a TAKOX X CITIBBIIHOIICHHS BIAMOBIIHO MOpiBHIOE 4,6 %
(mo 6inka) i 0,7 : 1. 3a HAyKOBUMH JJAHUMH, BCTAHOBJIEHHMH, 1110 LIMCTUH JIJIsI HOBO-
HApPO/DKEHUX 1 TPYAHUX JAITeH € JIHIIe YaCTHHOIO 3aMiHHOI aMiHOKHCIOTH, TaK SIK B
IFOMY Billi JTIMITOBaHO HEPEXiJl METIOHIHY B IIUCTHH Y 3B’s3Ky 3 HEIOCTaTHIM yTBO-
penHsiv pepMeHTy nucTiHy. LlMCTiH npuiiMae ydacTh y HaWBa)JTHBIIIMX (QYHKINSIX
oprani3my. bionoriuna akTuBHICTE psity ropMoHiB (iHcyminy, (AKTIT AnpeHokopTu-
KOTPOITHUI TOPMOH)), KOCH3UMY A 1 NIIOTaTIOHY 00yMOBJIEHA HASIBHICTIO B 1X CKJIaJli
SH — rpyn uucriny. bararo aMiHOKHCIIOT — TPEOHIH, METIOHIH, BaJliH, TICTUANH, LIUC-
THH, apriHiH, aJllaHiH, acrapariH i acmapariHoBa KHCJIOTa, TIIIOTaMiH 1 TIIOTaMiHOBa
KHCIIOTA, IPOJIiH, CEPUH € TIIIKOTEHHUMH .

TakuMm YUHOM, OCHOBHOIO 331a4Uei0 XapuyBaHHs € 3a0e3MeueHHs PallioHiB Xa-
pUyBaHHS TTOBHOLIHHUMH B KiJIbKICHOMY 1 SIKICHOMY BiJHOIIECHHI OiTKaMH Ha BCIX
eTarax po3BHTKY JIUTIYOrO OpraHi3my.

Jlnst BUBUGHHS OTPeOU opraHizMy B OiIKax JOCITIDKYIOTh iX OanaHc, TOOTO
31CTaBJISIFOTh KITBKOCTI OUIKIB, SIKI HAOIMIUIA B OpraHi3M Ta KUIBKICTh BUIIJICHHS

MIPOJYKTIB 1X po3mazny.

Binku. Biojoriuna niHHicTh

Biosoriuna HiHHICT Xap4oBHX OLNKIB BU3HAYAETHCS IX aMiHO- KHCIOTHUM
CKIaoM. binkw, 1mo MicTaTe BCi He3aMiHHI aMiHOKHCIOTH Y KUTBKOCTI, JTOCTaTHIil

JUTSL CHHTE3Y TKAaHWHHUX OLJIKIB, € TOBHOI[IHHUMHU. BOHU MiCTATHCS B MIPOAYKTaX TBa-
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PUHHOTO TTOXOJUKEHHS: MOJIOLI, M'SCi, sIALAX, puOi. 3acBOMOBAHICTh IHX OUIKIB 110
90%. Y npojsykrax pOCIMHHOIO ITOXOKEHHS (OOpoIHO, KpynH, 6000Bi) Ok He
MICTATh TIOBHOTO HA0Opy HE3aMIHHUX aMIiHOKHCIOT ab0 MICTAThH iX B HEIOCTATHIH
KIJIBKOCTI 1 TOMY BIJTHOCSITBCSI IO PO3psiy HEIMOBHOLIHHMX. Lli OiTKM 3aCBOIOIOTHCS
Bchoro Ha 60 % i menmre. OJHAK NOBHOIIHHUH PaI[ioH XapuyBaHHSA HE MOXE CKJIaja-
THCS TUIBKU 3 MPOJYKTIB TBAPHHHOIO MOXODKCHHS. BUKIIIOUEHHS € JIHIIe KOPOTKUi
Hepiof JKUTTS - mepii 4 - 5 MicsIiB, KOJIW HOBOHAPO/PKEHA TUTHHA OTPUMYE TUTBKH
MOJIOUHE Xap4yBaHHsI, 32 PAXYHOK SIKOTO MOTPIOHICTh B OLIKaX i aMiHOKHUCIOTAX MO~
BHICTIO TIOKPHBAETHCS O1IKAME TBAPUHHOTO MOXOKEHHSI.

Jlnst 3abe3nedeHHs 30a1aHCOBAHOTO Xap4yBaHHS JI0 CKJIay palliOHy IOBUHHI
BXOJIUTH B JIOCTATHIH KiTbKOCTI OIKM TBAPUHHOTO 1 POCIMHHOTO MOXOKeHHs. [Ipn
[IOMY CITiBBITHOIIICHHS HE3aMIHHUX 1 3aMIHHUX aMIHOKHCIIOT B3a€EMHO 30araqyerhest
i BpiBHOBaXkyeThesl. [IpH MeBHUX yMOBax 3aMiHHI aMiHOKHCIIOTH Ha/Ial0Th o0epirato-
4y 1i1 HAa BUTPATy HE3aMiHHUX aMiHOKHCIOT. B pe3ynbrari Takux Iiii CTBOPIOIOTHCA
HaMKpall yMOBH JUIs CHHTE3y TKAHUHHUX O1IKIiB.

[Mpu 3mimaHux parioHax xapuyBaHHs 30arady€ThCsi CKIIa[ 1 IHIINX KOMITOHE-
HTIB - JIMiJiB, BYIJICBOAIB, MiHEpAIbHUX COJCH, MIKpPOEJIEMEHTIB, BITaMiHiB, IO
CIIPUSIE€ TAKOXK TIOJIINIICHHIO Pereneparii reMorino0iHy KpoBi, 3MIIIHEHHIO IMYHITETY.

Ha GiosioriuHy akTUBHICTH OLIKIB BIUIUBAE:

- HasIBHOCTI HE3aMIHHUX aMiHOKHCJIIOT;

- CIIIBBIJHOIIEHHS HE3aMIiHHUX 1 3aMIHHMX aMiHOKHUCJIOT;

- MOJATIIMBICTD OIKIB il (hepMEHTIB;

- 3aCBOIOBAHOCTI MPOYKTIB TipOIIi3y OiNKiB;

- BMICT y OiJIKy aHTHIIpOTea3, aHTUBITaMiHIB 1 (hakTOpiB aneprii.

3a BMiCTOM MacoOBOi YaCTKHU OLIKY, TPOAYKTH HOALUISIOTH HA TPYITH:

I rpyma - BmicT MacoBoi gacTku 01Ky (>15 %). o mi€l rpymu BXOAATh - Mo-
JIOKO, MPOJYKTH 3 MOJIOKA, MTPOJYKTH 3 M'sica MTHUIli, M'sica KPOJIto, M'sca sIIOBUYHHH,
6000BUX KyJbTyp. BMmicT MacoBoi yacTku OilKy B IIMX NMPOJYKTaX KOJMUBAETHCS BiJ

18 10 26%.
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II rpyna - Bmict MacoBoi yactku Oinky Bix 10 mo 15 %. Jlo wiei rpynu BXo-
JATh MIPOAYKTH 3 M'SICO CBUHHMHU, SHLS.

III rpyma - BmicT MacoBoi acTku 01Ky Bix 5 1o 10 %.Y 1o rpymy BXOAATH
MIPOJYKTH 3 OOPOIIHA Ta KPYII.

B oBouax, ppykrax Ta Arogax BMIiCT MacoBOi YaCTKH OLIKY HE BEJIHKIH.

B Toit jxe yac HEoOXiHO BpaxOBYBaTH HE TUIBKM KUIBKICHUI aine 1 sIKiCHUH
cKaj OUIKIB.

3a SKICHUM CKJIa[0M OUTKH MOIIISIOTh Ha YOTHPH KIIACH:

Iepmmii ximac - GiIKHM, SIKi BOJIOIIOTE aTiMEHTApHOI CIIenn(ivHICTIO, 30Kpe-
Ma, OIJIKM MOJIOKa i sienb. MOJIOKO, SIS 3HHXKYIOTh aKTHBHICTh XIMIYHHUX PEAKLil B
OpraHi3mi, pe3yJbTaTOM SIKUX € YTBOPECHHsI IPOCTHUX PEUOBUH 3 PEUOBHHAMH OLTbII
CKIIQIHUMH, TOOTO, TIPOIICCIB KaTabOoIi3MYy.

Jpyruii kinac — OIIKM TBapUHOIO 1 POCIMHHOTO MOXO/DKEHHS 3 HalKpaluMm
CIIBBITHOIICHHIM HE3aMiHHUX aMiHOKHCIOT (aMiHOTPaMoOI0) 3 HAWOLIbII BHCOKOIO
010JI0T1YHOO IIHHICTIO. J{0 i€l rpynH BiTHOCATH OLTKH M’sica STIOBUYHUHU, PHOH, COT,
pinaky Ta HaciHHs 6aBoBHU. HeoOXisHO BiIMITUTH i OUTKU BiAPI3HSIOTHCS TaK 3Ba-
HOIO BIZICYTHICTIO (peHOMEeHY KomrmieHcanii. Oprani3m He Oepe y4acTi y BUITPaBICHHI
HeiJiealIbHOI aMiHOTpaMu LUX OLIKIB 32 paxyHOK (DOHJy BIIaCHHX HE3aMiHHHMX aMiHO-
KHCIIOT 1 He 3abe3reuye 3HmKEHHs X KaTaboiizmy.

Tpertiit k1ac — OIIKH POCIMHHOTO MTOXO/PKCHHS 36pPHOBUX KyJIbTyp. Takn 6in-
KH BOJIOJIIFOTH MEHIIIOK O10JIOTIYHOKO IIHHICTIO, 1 MAFOTh HE BUCOKI BEJTUUUHH (PECHO-
MeHy KOMITeHCAIlil

YeTBepTHii k1ac — OUIKM HE TIOBHOLIHHI, Ae(eKTHI, TOOTO OiITKH, SKi HE Mic-
TATh HE3aMiHHI aMiHOKHCJIOTH Ta MalOTh HYJIOBY O10JIOTIYHY HIHHICTb.

Heszaminni (ecceHrianbHi) aMiHOKUCIOTH HE CHHTE3YIOThCS B Oprai3mi. 3a-
BIISIKK 1K1, Taki O1JIKH MIOCTYIAIOTh B OPTaHi3M JIFOUHH. J[0 eCCeHIIaTbHIX aMiHOKH-
CJIOT BIIHOCSTH: METIOHIH, Ji3WH, TpunTodaH, (eHijaaaHiH, JEHInH, i307eHIuH,
TpEeoHiH, BaiiH. JI0 HUX 3apaxOBYIOTh TAKOXK TICTUAMH 1 apTiHiH, sIKi HE CHHTE3YIOThb-
csl B TUTSIOMY OpraHi3m. Jleski BUeHi MPOIOHYIOTh BITHECTH €CCEHIIaNbHI OUIKIB 10

LUCTHHY i TUPO3UHY.
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KoxxHa He3aMiHHa aMiHOKHCIIOTa BUKOHYE B OpraHi3Me JIFOJUHH TEBHY (YH-
kuito. [Tpu BincyTHOCTI BajliHy 3MEHIIYETHCS iIHTEHCHBHICTh aCUMIJISILIT, TIOPYIIY€ETh-
cs1 KOOPJWHAINS PyXiB, MiABHINY€ThCS IIKIpHA UyTIUBICTH (Timepecresis). Bimcyt-
HICTB 130JICUIIHY Ta METIOHIHY IPU3BOANUTH 10 HETaTHBHHUX HACIHIAKIB - a30THCTOMY
Ganancy. Hecraua JeiiiiHy NpOSBIISETECS 3aTPUMKOI0 POCTY 1 3MEHIICHHSAM MacH
TiJla, HASBHICTIO JIETeHEePAaTHBHUX 3MiH B HUPKaXx 1 IUTOBHUIHIN 3ami3i. HecTtaua mizu-
HY MPU3BOJUTH 10 3MEHIICHHS KITBKOCTI €pPUTPOLUTIB 1 BMICTY B HUX TeMOIJIO0IHY-
HY, 3aTPUMIli POCTY, HETaTUBHOMY a30THCTOMY Oanancy, auctpodii M'si3iB i mopy-
HICHHS KaiubIudikanii kictok. MeTioHIH € JUKepenoM pyXOMHX METLTBHUK TPYyI, He-
OOXIZHUX JUIsi CUHTE3y XOJIHY 1 JCUTHHY, TOOTO LIl aMiHOKHCIIOTa Ma€ JIIOTPOITHI
BJIACTHBOCTI, a caMe HopMmaiidye oOMiH xwupiB i docdomimiaiB. Metionin Bigirpae
BaXITUBY POJIb Y TPO(DITAKTHIII Ta JIKYBaHHI aTepocKiepo3y. MeTioHIH HeoOXiqHHIA
TAKOX JUIsl yTBOPEHHsI ajipeHaniny. TpeoHiH BIUIMBA€E Ha IHTEHCUBHICTh CHHTE3Y Oil-
Ka B oprasi3mi. BincyTHicTh a00 HecTada TPEOHIHY MPU3BOIATH 10 3a-TPUMaHHI 3pO-
CTaHHA 1 3MEHIIEeHHs MacH Tita. Tpunrodan HeoOXiaHE JUIT yTBOPEHHS HiallUHY, BIiH
BILUIMBAE Ha PICT i a30THCTY piBHOBary. DeHinangaHiH BIMBae Ha QyHKIIT INTOBUI-
HOIO 3aJI03H 1 HAJHUPKOBHUX 3aJI03 Yepe3 TUPO3HUH, SIKMI 3 HbOI'O YTBOPIOETHCS. 3 TH-
PO3MHY YTBOPIOIOTHCS TaK CaMO TUPOKCHH i aJipeHalIiH.

OCHOBHI JpKepelia He3aMiHHUX aMiHOKHCIIOT 11€ MOJIOKO Ta MOJIOYHI MPOIyK-
TH, M'siCO, puba, s, 6000B1 KyIbTypH.

VY HUTyHKOBO-KHIIKOBOMY TPAKTi OIJIKM XapyoBHX MPOIYKTIB MOCTYHOBO PO-
3UICTUTIOIOTHCSI HA aMiHOKHCIIOTH, SIKI HAJXOIATh B KPOB i BUKOPUCTOBYIOTHCS IS
moOyT0BH TPOTEiHIB caMOro opraHizMmy. /i TOBHOTO 3aCBOEHHS Oinka ki BMICT B
HBOMY aMIiHOKHMCIIOT NOBHHEH OyTH 30amaHcoBaHmM. Hecraua HaBiTh OnHi€l He3a-
MIHHO{ aMiHOKHCJIOTH TMOTIPIIy€e BUKOPUCTAHHS iHIINX. Binku BHCOKOI GioioridHOl
IIHHOCTI BiJPI3HSIOTHCS 30aIaHCOBAHICTh AMIHOKHCIIOT, JITKO MEPETPABIIOETHCS 1
XOpOIIOK 3aCBOIOIOTHCS. J[0 TaKuX BIAHOCATHCS OUIKH SI€Ib, MOJOKA Ta MOJIOYHHX
HPOAYKTIB, M'sica, puOM, BUKIIIOUAIOYX OUIKH CIIOTYy4YHOT TKAHMHH. BisIku pocIMHHOTO
MOXO/PKEHHSI € MEHII OBHOLIIHHI MalOTh HEIOCTATHHO 30aaHCOBAHUH aMiHOKHUCIIO-

THUH ckian. Taku OUTKM MarOTh HEJOCTATHIH BMICT OJHi€i a00 HaBiTh JBOX-TPHOX
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He3aMiHHHX aMIiHOKHCIOT. B OiKy mHmeHumi macoBa 4acTKa JI3WHY, CKJIQIAETHCS
6:m3bK0 50 % , B HOPIBHSAHHI 3 HOTO KiJIBKICHUM CKJIAJIOM «iZieaibHOro» Oinky. ¥ 6i-
JIKy KapToInIi Ta 6000BHUX KyJIbTyp (TOPOX, KBAacCOJIs), HEMOCTATHHO METIOHIHY 1 ITHC-
TUHY, (npubau3Ho 70% onTHMaNIbHOT KiJBKOCTI). BiKK MpoayKTiB Ha OCHOBI Gopo-
[THA MAIOTh HU3BKHUI BMICT Ji3UHY. BiTKH MPOAYKTIB POCTUHHOTO TTOXOIKCHHS BaXK-
KO TIePeTPaBIIOIOTECS opraHisMoM. Ilopsa 3 He3aMiHHHMH aMIHOKHCIOTAMH Iy’Ke
BKJIMBUM € HaJIXO/DKCHHS 3 DKEI0 3aMIHHMX aMiHOKHCJIOT y MoBHOMY o0cs3i. Ilpu
HecTaul 3aMiHHUX aMiHOKHCIIOT B PAlliOHI XapuyBaHHsI, HE3aMiHHI aMiHOKHUCIIOTH BH-
TpavaioThesl B OimbimoMy oOcs3i. Takum 4MHOM, Ma€ 3HAUEHHS HE TUTBKH BH3HAUYEHA
30a1aHCOBAHICTh HE3aMiHHUX aMIHOKHCIIOT B IPOJYKTI, ajie i CHiBBIAHOIIEHHS iX 3
3aMiHHUMH aMiHOKHCIOTaMH. JIOTpUMaHHS 1€l BUMOTH Oy/ie CIPUSITH 3aI0BOJICHHIO
MoTpeOr B HE3aMiHHHX aMiHOKHCIIOTaX BHACIIIOK 1X 3201 [KEHHS.

TakuMm 4YMHOM, OCHOBHHMM 3aBJaHHSIM HYTPHIIOJNOTii € 3a0e3reueHHs pailio-
HIB Xap4yBaHHs MOBHOIIIHHUMH B KUTBKICHOMY 1 SIKICHOMY BiJHOIICHHI OiIKaMu Ha

BCIX eTamax PO3BUTKY JUTAYIOTO 0praHi3My.

Bisniku. Biuius kyJjainapHoro o0podJieHHs

Tepmiune 0OpoOJICHHs BIUIMBA€ HAa 3MEHILEHHS PO3YMHHOCTI OiiKiB. Po3ip-
BaHi MpH [eHATypallii BHYTPILIHbO-MOJICKYJISIPHI 3B'SI3KH B3a€MOJIIOTh MIXKMOIIEKY-
JSIpHA, B PE3yJIbTATi YOro BiJOYBA€ThCsl arperyBaHHs YaCTHHOK. [HIIMMH CIOBaMu,
JIeHaTypawuiiHi 3MiHM MaKpoOMOJIeKyJ1 Oi/IKa, 3MIHIOIOTh TOBEPXHEBHH 11ap MOJIEKYII i
BEAyTh A0 MOPYIICHHS CIiBBIIHOMICHHS TiAPOGinbHUX i TiapodoOHUX yrpynoBaHb,
110 IPU3BOHUTH 10 3MEHIICHHS PO3YUHHOCTI.

Ha cryminp 3acBOIOBaHOCTI OpraHi3MOM XapuoBHX PEYOBHH, Y TOMY YHCII Oi-
JIKiB, 3HAYHO BIUIMBAIOTH MPOLIECH KYyJIiHAPHOI MiArOTOBKH MPOAYKTiB. [Ipu 3acTtocy-
BaHHI THX, YH IHIINX CHOCOOIB IIPUTOTYBAHHI MPOIYKTIB XapUyBaHHS, MOKJINBO i~
BUIIUTH 200 MOTIPIIMTH 3aCBOIOBAHICTh TKi. TeroBuil edekr, a TaKoK 3aCTOCyBaH-

HSl KUCIIOT BUKJIMKA€E JCHATYpaLlis MOJEKYN OUIKY, MOJETHIye JOCTYI TpaBHUX (ep-
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MEHTIB JI0 HENTHIHKUX 3aB’3KiB 1 MOKpAIIye, TAKMM YHHOM, 3aCBOEHHSI Xap4OBUX pe-
YOBHUH.

[Tpn HarpiBanHsg NpoxyKTy A0 TemmepaTypu Big 70 mo 100°C, 6inku ymiias-
HIOTECS. Lle moripirye ymMoBHM BIUIMBY HpOTEONITHYHHX (epMeHTiB. TpuBamicTh
MpoIiecy TepMI4HOTO 0OpOOICHHS, HETATHBHO BIUIMBAE HA SKICTh Xap4OBOi IIHHOCTI
OiJIKy, TaK sSIK pyHHYeThCsl CKJIaJ] aMiHOKHCIIOT. TpuBaie TemnsoBe oO6poOIeHHs, cMa-
JKSHHSI, TIOTIPIIy€e 3aCBOIOBAHICTH OUIKIB BHACITIOK YTBOPSHHS HA MOBEPXHI MPOIYK-
TIB ITBHOI KipKH, 1110 yTpyaHsie podoty depmentis. [Ipu 1iboMy 3acTOCYBaHHS PO-
Iiecy BapiHHS HaWKpallli BIUIMBAE HA SKICTh XapuoBOi MIHHOCTI OiIKy. 3BapeHe M'sico
abo puba 3acBOIOIOThCS Kpallle, Hi’k cMaxeHe. Tak fK CIOJydHa TKaHMHA, NP Ba-
PiHHI [IEPETBOPIOETHCS Y Kenenonionuit crad. [lpu 1boMy OiKH MpH BapiHHI 4acT-
KOBO PO3UYMHSIIOTBCS Y BOJI 1 JICTIIIE PO3IICIUIIOIOTECS MPOTCONITHIHIME (epMEHTa-
mu. Takox HEOOXIJHO BIAMITHTH, IIO MPU BUKOPUCTAHHI MPOLECY BHCOKOTEMIIEpa-
TYpPHOTO TEIUIOBOTO OOPOOJICHHS CMa)XCHHI, YaCTHHA O1JIKiB MO>KE BCTYNUTH B peak-
IiI0 3 BYTJIEBOJAMH Ta IHIINMH PEYOBHHAMH, SKi IPUCYTHI B XapuoBOMY IPOIYyKTi. B
pe3yJsbTaTi TAKUX XIMIYHHUX HPOLECIB YTBOPIOIOTHCS a30TOBMICHI OapBHUKH, IIO yT-
BOPIOIOTECSL B PE3YJIbTATi peakuii caxapoaminy (peakuis Maiisipa) — MeTaHOIIUHH,
SIKi HE 3aCBOIOIOTHCS] OPTaHi3MOM.

[pu TemoBOMY BIUIMBI, peakiiii aMiHOKHUCIIOT OUIKIB MPOTHUKAIOTH 10 Pi3HO-
My. Haii6impmn jerko BCTymae B peakiilo MeNaHOiIIHOYTBOpEHHS Ji3uH. BigHocHO
HECTIHKI 10 TEIJIOBUX BIUIMBIB METIOHIH 1 IUCTHH. L{i aMiHOKHCIOTH JyKe 4yTiInBi
110 6araTboX BHJ(IB TEXHOJIOTTYHOTO 0OPOOIICHHSI.

Taxum yrHOM, 010JIOTiYHA MIHHICTH MPOIYKTIB, SKI MIAAIOTHECS TEPMITHOMY
00pOOIICHHIO MAaKCHMAJILHO 3HIKYETHCS.

B mpoxykrax XapuyBaHHS TBAPUHHOTO MOXOJPKCHHS, @ TaKOXK POCIMHHOIO
MOXOJ/KEHHS, 0COOMCTO 3epHOBI Ta 3epHOO000BI OIIKH MPEACTABIISIOTE B CEPEIHBO-
My 95% azorucTux pedoBuH. [IpudoMy B oBouax Ta (hpyKTax OLIKM MPEICTABIAIOTH
B cepeHboMY 50% a30THCTHX PEYOBHH.

A30THCTHX PEYOBHH He OLTKOBHX HE3HAYHA KUIBKICTh, aje JesdKi 3 HUX MoMi-

THO BIIVIMBAKOTH Ha OpFaHiSM. He HyKJ'[eTHOBa KHCJIOTH, l'IypI/IHOBi OCHOBH, eraTI/IHiH,
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HITpaTH Ta iHII CrIOXyKU. HyKiIeTHOBI KHCIIOTH 3aBXKIU MICTATBhCS Y TKaHHHAX TBa-
PHH, TOMY HOCTIii{HO 3yCTpiualoThCsl B XapUOBUX IPOAYKTaX TBAPUHHOTO MOXOKEH-
Hs1. HaiiGinpmme iXx MicTUTBCS B M'SICHHX 1 pUOHHUX CyOIpOIyKTaxX TaKHX, K MEUiHKa i
HUpPKH, - B cepeauboMy Bix 800 1o 900 mr %, B M'sici pubu Bix 300 o 400 mr %, y
m'sici Big 200 mo 250 mr %, x1i6i 1o 70 Mr %, MOJIOLI 1 MOJIOYHHX MPOIYKTax Big 25
10 40 mr %, B oBouax 110 40 Mr %. BigHocHO 6araTo mmypHHOBHX OCHOB B M'sci 1 puoOi
Bix 0,1 10 0,2 %, B HuX Micturbes Big 0,2 10 0,6 % kpeatuniny. [TypHHOBUX OCHOB i
KpeaTHHIHY B M'ICHHX CyOnpoyKTax (IEedYiHKH, HUPKax) - B Ba pa3u Oijblie, HiX B
M's3ax. [TypHHOBI OCHOBM i KpeaTHHIH JTyXe JIETKO IePeXOoIITh NPH BapiHHI B OyIIb-
HoH (1o 50% mouaTkoBoi KinbKocTi). Lli peuoBHHM BIUIMBAIOTH HA 3aJI03U TPABIICHHS
i BOHU BUPOOJISIOTH BEUKY KiIBKICTh TPAaBHEBOTrO COKy. Lle HeraTuBHO BIUIMBAE Ha
CTaH 370pOB’s JIITEH Ta JIFOJCH MOXWIOTo BiKy. HaaMmipHe BXKHBaHHS ITyPHHOBUX OC-
HOB, CHPHSE PO3BUTKY INOJArpy, TOMY IO 3 HUX B TKAaHMHAX YTBOPIOEThCS CEYOBA
KHCJIOTA.

Codi ce4oBO1 KHCIOTH MOXKYTh BiIKJIaJaTUCS B CYITIOOHNX CyMKax, XpsImax i
M'SIKUX TKaHWHAX HABKOJO ApiOHHX cyrio0iB. B pesynbraTi 30inbIIyeThCS HMOBIp-
HICTh 3aXBOPIOBAaHHS IIOAarpo0, 3aXBOPIOBAHb CYIIIO0IB, cE€YOKaM'stHOI XBOpoOH 3
YTBOPEHHSIM KaMEHiB.

Hitpatn MicTATbCS B OCHOBHOMY B IPOJIyKTax POCIMHHOIO ITOXO/UKEHHs. ba-
raTo HITpaTiB B 3€JIEHUX JUCTOBUX 0BOYax: canmat 10 290 mr%, pesinb 10 230 mr %,
nerpymka 10180 mMr%, mubymnst go 80 mr%, mmunaat 10 80 Mr %, masens 1o 50 mMr
%. B iHmMX 0oBoYax iX OumblIe Bcboro B Oypsky a0 115 mr %, Opyksi no 45 mr%,
MOPKBI 710 25 Mr %, kamycTi 70 10 Mr %, kaproruti 10 2 Mr %. OfHaKk IpH HEIpaBH-
JIFHOMY BHKOPHCTaHHI Q30THCTHX J0OpPiB BMICT HITpaTiB B OBOYAX 3HAYHO 301IBIIY-
€Tbesl. Y OIIBIIOCTI PYKTIB BMICT HITpaTiB He Oinbiue HiX | Mr %.

HeratuBHHI BIUIMB BEJIMKOI KUIBKOCTI HITPaTiB yKIAaZa€ThCs B TOMY, 1[0 B
TPaBHOMY TPaKTi BOHH MOKYTh YaCTKOBO BiJJHOBIIFOBATUCS JIO HITPUTIB 1 BUKIMKATH
METTeMOTIO0IHEMII0, 110 CYMPOBOIKYETHCS 3HIKEHHSIM PO3yMoBuit i ¢izudnoi ak-

TUBHOCTI. KpiM TOrO0, 3 HITPUTIB MMOPIBHSHO JIETKO YTBOPIOIOThCA N-HITpO3aMiHH, SIKi
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MarOTh BUCOKY KaHIIEPOT'€HHY aKTHBHICTh, TOOTO CIIPUSIOTH PO3BUTKY OHKOJOTIYHHX
3aXBOPIOBAHb MEPLI 32 BCE TPAKTY TPABJICHHS.

IMpomoBonmpua 1 cimbebkorocmomapeska opramizamist OOH  (Food and
Agriculture Organization-®AQ) 3anporoHyBana Takui CKiaJ ifeanbHOro Ouka (B
mr Ha 100 T mpoxykTy): i3oneinu - 40, neinud - 70, mi3uH - 55, MeTioHIH + nUCTe{H
- 35, deninananin + tuposun - 60, Tpeonin - 40, Tpunrodan - 10, Bamin - 50. s
OLIIHKY SIKOCTi 0iJIKa BUKOPUCTOBYIOTh CITIBBIJHOIICHHSI CyMH HE3aMiHHHMX aMiHOKH-
CIIOT 710 CYMH 3aMIHHHX aMiHOKHCIIOT.

BaxxnuBuM mokasHHKOM 010JI0TYHOT MIHHOCTI OUIKIB € iX 3JaTHICTH IIijjiaBa-
THCS T1IpPOINi3y B IUIyHKOBO-KHMIIKOBOMY TpakTi. [leperpaBHicTh OiiKiB NpOJYKTiB
TBapUHHOTO TOXO/DKSHHS BUIIIE, HK O1IKIB MPOIYKTIB POCIMHHOTO MTOXOKSHHSI.

3acBOIOBaHICTh MPOJYKTIB TifpOJizy MPOTEIHIB OpraHi3MoM xayxe pi3Ha. B
cepeaHbOMy OUIKM DXKi 3aCBOIOIOThCS Ha 92 %; 3aCBOIOBaHICTb O1IKIB MPOIYKTIB TBa-
PHHHOTO TOXO/KEHHS CTAaHOBUTH 97 %, IPOAYKTIB POCIMHHOTO MOXOMKEHHS Bij 83
10 85 %. lle 00yMOBIIEHO 3HAYHHM BMICTOM OallaCTHUX PEYOBHH B MPOJYKTaX POC-
JMHHOTO TOXOKEHHS. [IOCHIIIOIYM IIEePUCTATBTHKY KHIICYHMKA, L[ PEYOBHHU
CIPUSAIOTH OUTBII MIBUIKOMY BUBEACHHIO 3 OpraHi3My aMiHOKHCIIOT, SIKi HE BCMOKTa-
mucst. KpiM Toro, KIIITKOBHHA, IO BXOAUTH J0 CKJIAAy KIITHHHAX OOOJIOHOK, ITOTIip-
[Iye TMPOHWKHEHHS TPaBHHUX (EPMEHTIB BCEPEAMHY KIITHH, MEPeHIKO/DKae iX il
KniTkoBHHA 3HIDKY€ 3aCBOIOBAHICTH 1 IHIIMX KOMIIOHEHTIB DKi: XHpIB, BITaMiHIB 1
MiHEepaJIbHUX PEeYOoBHH. J[J1s OLIBII MTOBHOTO BUKOPHCTAHHS OUIKIB OpraHi3MOM He-
00XiJJHO YCYHYTH IX aHTHIIPOTEa3HyI0, aHTHBITAMiHY aKTUBHICTH 1 allJIePrU3HPYIOTy
JTiF0, IO AOCTSTAETHCS MPABMIBHUM KyJTiHAPHIM MPUTOTYBAHHIM 1Ki.

B Toi1 e uac, BACOKOBINKOBE XapyyBaHHsSI MPU AEAKUX YMOBax MOXe
HanpaBnATM 0OMiHHI NPOLLECK B CTOPOHY MiABULLIEHOI O XMPOBIOKNAAEHHS.

PexomenoBani HopMH 01Ky y 1000BOMY pallioHi HaBeaeHi y Tabnuisix 1; 5.
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R
| o I'nasa 2.
CH—O—CT
\ R 7Kupu. 3HaueHHs Ta BIUIUB Ha OpraHizm
CH,—O Cf

Kupwu - nimigu (Big rpenpkoi lipos - up) - CKIagHa CyMill OpraHigHOI CIo-
JIYKU 3 OM3bKUMH (Di3UKO-XIMIYHMMH BIACTHBOCTAMH. JIIMiM - IPaKTUYHO HEpO3-
YUHHI Y BOA1I KOMIIOHEHTH KIiTUH. JIimian MOXyTh OyTH €KCTparoBaHi OpraHiuHUMH
PO3YMHHHMKAMHU - T€KCaHOM, OCH3MHOM, €THJIOBUM 1 HETpONICHHIM edipamu, XJI0po-
¢dopmom, GeHzonom). 3a XiMiuyHOIO OyJOBOIO JIMiAHM € MOXIAHUMHU YKUPHUX KHUCIIOT,
CIHPTIB, ajbJeriiiB, MoOyJOBaHUX 3a JAOIMOMOTOI CKIaaHO-e]ipHOI, MpPOCTOi-
edipnoi, pocho-edipHOi, IIIIKO3UIHNME 3B'I3KaMH, Ta CYIyTHIMH PEYOBHHAMH, Ki-
JBKICTh, AKUX HE Olnble Hixk 2 %. Bix ux peyoBUH 3aJIeKUTh apoMar, 3a0apBIICHHs
1 CMaKOBI OCOOIUBICTD JIITIIB.

Jlinian mominsroThCS Ha 1B OCHOBHI TPYIIH: MTPOCTI 1 CKIJIAJTHI JIIITiTH.

Jlo mpocTux HEHTpajbHUX JMifiB, SKi HE MICTHTh aTOMiB a3oty, docdopy,
CIPKH BIIHOCSITB TOXiJHI BUIIUX KAPHUX KUCIIOT 1 CIIUPTIB - TIIUIEPOIIMiIN, BOCKH,
edipu XoJeCTepoiy, DIIKOMIMIIN Ta 1HII 3'€qHaHHA. MOJICKYJIU CKIQJIHUX JIITiIiB
MICTSITh y CBOEMY CKJIQJli HE TUTBKH 3aJHIIKA BUCOKOMOJIEKYSIPHUX KapOOHOBUX KH-
0T, a i pochopHy abo cipuaHy KUCIOTH, a30THCTI PEYOBUHHM, BYTJICBOIH.

3aB/IKH B3a€MOJIIT 3 JIyraMH JIiIIAM PO3ALIAIOTE Ha [BI TPYIIH.

[Mepia rpyna - OMHJIIOBAaHHI JIIiAK, SKI TIAPOI3YIOTHCS JIyraMu 3 YTBOPEH-
HSIM COJICH KMPHHUX KHCIIOT - MHJIA 1 TIIHLEpOIt. Y 1[I0 TPYIY BXOAATH MPOCTI Jimiju,
sKi M00y/I0BaHi 3 TIIIEPUHY i XXUPHUX KHCIIOT, 1 CKIAIHI JIMIAH, A0 CKIIALY SIKHX
BXOJIAITh CKJIa/IHI e(ipHi 3aJIHMIIKK )KUPHUX KHUCIIOT 1 CIIMPTIB 13 3aMillleHUMH TPYHaMH.

Jpyra rpyna - He OMWJIIOBAaHHI Jimiau. BoHU HEe MICTATH KUPHOKHUCIOTHAX
3aJIMIIKIB, TOMY HE TiIpOJi3yIOThCS i HE YTBOPIOIOTH MHIA. Y LI I'PYIY BXOISThH
CTepOiny, TEPICHH, KUPOPOIUNHHI MITMEHTH, BITAMIHH 1 MPOBITaMiHU, TOOYI0BaHI
Ha OCHOBI 130TPEHOBUX 3aJIHIIIKIB.

Jlinigu Takox KnacuikyroTh 3 ypaxyBaHHIM BMICTY (YHKIIOHAJIBHUX TPYI,
SIKI TPAOTh BaXKJIMBY POJIb B METa0O0II3Mi 1 BU3HAYAIOTH 1X TEXHOJOTIYHI Ta TOBApO3-

HaBYl BJIACTHBOCTI:
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1) TpHarMITIIiNepUIy - OCHOBHI CKJIa0BI YACTHHU XKHPIB 1 OJiM;

2) docdominian - pi3sHOMaHITHA rPyna CKJIAJHUX JIMiiB, CTPYKTYPHUM KOM-
MOHEHTOM SIKHX € (ocdopHa kucnora. Bonn npencrasneHi 1BoMa OCHOBHUMH TpPY-
namu: - docomianunrainepuHamMu i chinromieninamu. Tpu Hainommpenimi ¢oc-
domimian MaoTh y cBoeMy ckiami (ochopry kucnory - dochaTuanaeTaHoIaMiu,
(docoaruanicepuH, GochaTHAMIXOMIH (JTSIUTHH).

3) crepoiny NMpeACTaBIICHI XOJIECTEPOIOM, TOPMOHAIBHUMH CTEpOiNaMu, Bi-
TaMinom D.

B oxpemy rpyiry pedoBHH, sIKi 00'€ THYFOTHCS IOHSATTSIM JIIITiTH, CITiJT BITHECTH
’KUpOpo3unHHi BiTaminu - A, D, E, K - i npoBitaminu, cepes SIKMX OlIbII BCHOTO 1O-
HIMPEH] B IPUPOL KAPOTHHOIIH.

B oprani3mi I0AUHY KHP 3HAXOAUTHCS B IBOX BHAAX: CTPYKTYypHHH (TIPOTO-
TU1a3MaTHYHKIN) 1 pe3epBHUN (KUP Y )KUPOBHUX JICTIO).

CTpyKTypHHIA KHP B KIITHHAX BXOAUTH JI0 CKIIAAY OCOOIMBUX BKIIFOYCHb 200
CKJIaJTHVX, BITHOCHO MIITHHX 3'€JIHaHb 3 OiJIKaMH, SIKi Ha3WUBAIOTHCS JIIMONPOTEIHOBH-
MH KOMILIEKcaMHi. BOHM MiICTATBCS B KpOBi, OepyTh ydacTh B MOOYAOBI KIIITHHHHX
oprasen (sapa, pubocomM, MiTOXOHAPIH). KiTbKiCTh IPOTOMIIa3MaTHYHOTO KHUPY 3HA-
XOJATBCSL B OpPraHax i TKAaHWHAX Ha IMOCTIHHOMY piBHI, SIKMH HE 3MiHIOETHCS HABITH
[P TOJIO/LyBaHHI.

PezepBHuii (3amacHMil) )KUP HAKOMUUIYETHCS B JKHPOBUX JIETIO: TMiJ MIKipOIO
(miQIIKIpHUH JKUPOBUH IIap), B YepeBHill MOPOXHUHI (CalbHUK), Ot HUPOK (O1st
HHUPKOBUiT skUp). CTYIMiHb HAKOMUYSHHSI PE3ePBHOTO KUY 3aJICKUTD Bifl PSy MIPUYUHH:

- XapaKkTepy XapuyBaHHS;

- pIBHSI €HEPTOBHUTPAT;

- BiKy, CTaTi, KOHCTUTYIIHHUX 0COOIMBOCTEH OpraHizmy;

- IISUTBHOCTI 3aJ7103 BHYTPIIITHS CEKpertisl.

Baxka di3zndyna podota, AesKi 3aXBOPIOBAHHSI, HEJOCTATHE TA HEIMOBHOIIIHHE
Xap4yBaHHs, CHPUAIOTh 3MEHILIEHHIO KiJIbKOCTI 3allacHOro >kupy. HaBnaxu, Haammm-
KOBE XapuyBaHHsI, TiIIOANHAMIS, 3HIDKCHHS (YHKIIT CTaTEeBHX 3a1103, IIUTOBUIHOI 3a-

JI03M TPHU3BOJATH 10 301IbLICHHS KiJIBKOCTI pe3epBHOro *xupy. HeoOXxinHo BigMiTH-
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TH, 110 PE3EPBHHI XKUP YTBOPIOE JMONPOTEIHOBI KOMIUICKCH, ajlie BOHHM HE CTiMKi,
TOMY KUIBKICTh MOrO HIBHIKO 3MEHILIYETHCS MPHU TOJI0AyBaHHI. B 3amacHomy kupi
MOCTIHHO BigOyBAIOThCS CHHTE3 1 PO3MAX; BIH € JPKEPEeIOM BiJHOBJICHHS BHYTPIII-
HBOKIIITHHHOTO CTPYKTYPHOT'O JKHUPY.

OyHKIIIT JTiMiAIB B OpraHi3Mi:

- Jukepesa eHeprii. [Ipu okucienHi B opraismi 1 T Kupy BHAUETbCS 9 KK
[pu moBHil ferpanamii )KUPiB, yTBOPIOETHCS BENMKA KijbKicTh Boau. [Ipu okucneHHi
100 r sxupy Buainsersest 107 © eHIOTEHHOT BOM, 1110 Ma€ 0COOIMBE 3HAYCHHS B €KC-
TpeMaJbHUX YMOBaX, HAIPUKIIA/, TPU HEAOCTATHHOMY HaXO/KCHHI BOJIHU B OPraHi3M.

- CTPYKTYPHO-IUIACTUYHA Poutb. JIimiu BXOAATH 10 CKJIaly KIITHHHUX 1 1103a-

KIITHHHAX MeMOpaH BCiX TKaHMH. MeMOpaHHI CTPYKTYpH KIIITHH, YTBOPEHI JBOMA
mapamu GocdoimiiB i GIIKOBUM IPOIMIAPKOM, MICTATh PEpPMEHTH, 32 YIaCTIO SKHX
3a0e3neuy€eThesl YIOPSAKOBAHICTD OTOKIB METa0OMITIB B KITITHHI.

- JDKepena i PO3UMHHUKY Ta COPUSIOTh 3aCBOEHHIO BiTaMiHiB A, D, E. 3 xap-
YOBUMHU JKHPAMH B OPTaHi3M HAJIXOAUTH psiJ 010JIOTIYHO aKTHBHUX pedoBHH: (ocda-
TH/IU, IOJIHEHACHYCHI )KUPHI KUCIIOTH, CTEPUHH Ta iH.

- 3a0€3IeUYeHHs COPSIMOBAHICTh IOTOKIB HEPBOBHX CHUIHAJIIB Ta YTBOPCHHS

JISSIKX TOPMOHIB.

- 3a0e3meYeHHs CupsIMOBAHOCTI IIOTOKIB HEPBOBUX CUTHAJIB. I3 JimifiB yTBO-

PIOIOTHCS JEsKI TOPMOHHM (CTaTEBi, KOPU HAJAHMPHHMKIB), Bitamid D. Jlimigu, mo BXo-

JUITB JI0 CKJIA/Ty HEPBOBUX KIIITHH 1 X BIJIPOCTKIB.

- 3axucHa QyHKIis. [{e BUKOHYIOTH i MIKIpH Ta BHYTPILIHIX OPTaHiB.

B oprani3mi qroauHM 1 TBApUH JIMIIN 00epiraroTh TLNO BiJ IIEPEOXONI0KEH-
H$l, TaK SIK MEePELIKOKAIOTh BiJladi TEIUla, a TAKOX BiJl MEXaHIYHOTO ITOIIKO/DKEHHSI.
Hanpuknan HEpKM 3aXHUIIEH], TaK SK pO3TALIOBaHi 3a 0O4epeBUHOIO. Jlimiau, mo Bumi-
JISTFOTHCSI CaJJbHAMH 3QJI03aMH, HQJIAIOTh IIMKIPi eJaCTUYHICTh, 00epirarTh ii BiJl BU-
CUXAHHS.

Kpim ¢izionorignoi ¢pyHKIii, AESKi JiMiAH MAalOTh TEXHOJOT1YHI BIaCTHBOCTI.

Tak, BiTaMiHM TPynH A € HOMMPEHUMH JXHPOPO3UMHHUMH OapBHUKAMHU >KOBTO-
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POKEBO-YEPBOHOIO KOJILOPY. 3AaTHICTH 3a0apBIIOBATH TEXHOJOTIYHI CUCTEMH IIH-
POKO BUKOPHUCTOBYIOTh B BUPOOHHITBI 0arathoX MpOJIyKTiB XapuyBaHHS.

Jlimign mUpOKO MOIIMPEeHi B HPHUPOAL 1 pa3oM 3 OlTKaMH 1 BYIJIEBOAAMH
CKJIQJIal0Th OCHOBHY Macy OpraHiYHHMX PEYOBHMH BCiX JKMBHUX opraHi3miB. Jlimigu €
000B'SI3KOBUM KOMITOHEHTOM KOXKHOI KJIITHHH. BOHM € Ba)JIMBHMH KOMIIOHCHTAMU
XapuoBOi CHPOBHMHMY, 1 MPOJXYKTIB XapuyBaHHA. Jlimian 0060B’3K0BO BU3HAYAIOTh Xa-
pUOBY i 0i0JIOTIYHY LIHHICTH Ta CMAKOBI SIKOCTI MPOIYKTIB XapuyBaHHI.

B pocauHax Jimi i HAKOMUYYIOTHCS, TOJIOBHUM YMHOM, y HACIHHI 1 TUIOAAX.
BwmicT MacoBoi wacTka JMiiB y pociInHax 3aIEKUTh BiJl COPTY, Micls i yMOB iX BH-
POIILyBaHHSL.

VY TBapuH i pub JiMiau KOHIEHTPYIOTHCS B MiIIKIPHii, MO3KOBOI 1 HEPBOBIi
TKaHMHAX Ta HABKOJO BHYTPIIIHIX OpraHiB (cepue, HAPKH). BMiCT MacoBoi 4acTku
JIIIB y TBApHH, 3aJI€KUTH BiJl BUY, MOPOJIH CKIIay KOPMY, YMOB yTPHUMaHHSI, TOLLO.

Docharuau (Gocdomimian) - opranidni pedoBuHU 3 Tpynu dinoigis. Pocda-
TUU-CKIAaHI e]ipy TTNepuHy 1 BUIIUX KUPHHUX KUCIOT, 10 CKIAy SIKMX BXOASATH
(docdopHa kucora i a30THCTi OcHOBHU (XouiH). DocdaTuau MiCTATbCS B MO3KY, Iie-
4iHIi, M's3aX, TKaHUHAX (0COONMBO HEPBOBUX) JrOAWHM 1 TBapuH. PochaTuau Oe-
PYTh Y4acTb B OKHCIIOBAJBHUX IPOLIECAaX B )KUBOMY OopraHismi. 3 gocdarumamu mo-
B'si3aHi SIBUILA IMYHITETY, IPOIEC POCTY, MPOHUKHICTD KITHH Toino. Docdarumui-
XOJIIHA BUKOPHCTOBYIOTBCSI OPraHi3MOM JUIsi CHHTE3Y alleTUIIXOJIHY - OCHOBHOTO IIe-
pelnaBada HEPBOBHX IMIYJIBCIB Y ITapaCHUMIIATHYHIA HEepBOBii cucTeMi. CHHTE3YIOTh-
cst pochaTuan B opraHizmi 3 HUI3bKOMOJIEKYJISIPHUX 1 MPOMIXKHHUX TTOTIEPEAHUKIB.

VY xap4oBiif POMHCIOBOCTI IMUPOKO BUKOPUCTOBYIOThCS (hochaTuan Py BU-
TOTOBJICHHI IIOKOJIA/Ty, MaprapHHy, a TAKOXK B SKOCTI aHTHOKCH/IAHTIB.

Cinromimiau - CKIIaJHI OpraHivHi CIOMYKH, SIKi CKJIaJal0ThCS 3 BUIIUX JKHP-
HUX KHCIOT, (ocdopHOi kucnoty, XoiiHy i chinrozuny. ChiHromimian MiCTATECS B
MeMOpaHax KIITHH pOCIUH 1 TBapuH. MakcUMaibHa KUIBKICTh X 3HaXOJUTHCS B He-
pBOBIii TkaHuHi. BusiBieHo chiHromimiayn B ckiai JimiaiB kpoBi. MeHIIa KibKicTh

iX MICTUTBCS B )KUPOBUX JICTIO.
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J1o >xupomoaiOHUX PEYOBHH BiIHOCATHCS cTrepuHU (cTepon). Lle Hepo3zunHHI
y BOJI CHOJYKH. Y KHMpaxX TBapUHHOTO IOXOKEHHS MICTATHCS 300CTEpUHU. Y XKHU-
pax pOCIMHHOTO ITOXOKEHHS MICTAThCA (iTocTepunu ((hiTocTepomn).

3 CTepHHIB 3 KUPIB TBAPUHHOTO MOXO/PKCHHS HAMBaXIUBILIC 3HAUCHHS Ma€e
XOJIECTEPHUH (X0JeCcTepoi1). XOIECTEPUH € CTPYKTYPHUM KOMIIOHEHTOM BCiX KIIITHH 1
TKaHWH, Oepe yJacTb B OOMiHI KOBUHUX KHCIJIOT, PSIy TOPMOHIB, BitaMiHy Ds. Hac-
THHA BiTaMiHy D3 YTBOPIOETBCS B IIKIpi i/l BINIHBOM YJIBTPadioeTOBUX MPOMEHIB 3
xoJsectepoity. B To# e 4ac, IpH MiJBHUILIEHHI PiBHS XOJIECTePOy Y KPOBI MiIBHUIILY-
€ThCsl HeOe3IeKa BUHIKHCHHS 1 PO3BUTKY 3aXBOPIOBAaHHS Ha arepockiiepo3. OCHOBHA
yacTuHa Xojecrepoiny, 6ian3pko 70 - 80 %, B opraHi3mi yTBOPIOETbCS B TI€UiHI, B
CTIHI[i TOHKOT KHIIKH 1 MIKipi, a TAKOX B iHIIMX TKAHUHAX 3 )KUPHHUX KUCIIOT, TOJIOB-
HHM YHHOM HAaCHYCHHX, i BYTJICBOJIB, TOYHIIIE, 3 MPOAYKTY iX pPO3Iagy OLTOBOI KHC-
notu. JlronuHa oTprMae yacTrHa xosecrepody 3 ixeto Bin 0,3 mo 0,6 T.

IIpu B3aemonii xonectepuHy 3 rIOOyIiHAMH YTBOPIOETHCS JTIMOMPOTEIHU Pi3-
HOTO CTYIIEHIO IIUIBHOCTI: JIMONPOTEIHH BUCOKOI HIUIBHOCTI - «XOPOIINH XOJecTe-
pHUH», JNINONPOTETHH HU3BKOI IIUTBHOCTI, JIMONPOTETHH IyXKe HHU3bKOI HIUIbHOCTI
«TIOTaHWH XOJIECTEPHH» Ta XiIJTOMIKPOHH.

JlinonpoTeiHn BUCOKOI Ta HU3bKOT LIIIBHOCTI CIIPHUSIIOTH PO3BUTKY CKIIEPO3Y.
Ilix gac mpoOXOHKEHHs Yepe3 CYAUHHI CTIHKUA BOHH JIETKO PYHHYIOTBCS 3 BHIUICHHSIM
XOJIeCTepoiTy. Y MOJIOJOMY 37I0POBOMY OpPTaHi3Mi MIATPUMYEMCS MOCTiHHUI piBeHb
XOJIECTEPOITY 3aBASKH (QYHKIISM pi3HUX cucTeM. HajMipHe Crio>KMBaHHS BYTJIEBOIIB
Ta XHUPIB, NPU3BOAUTH A0 30UIBIICHHS CHHTE3y XOJIECTEpOJy. 3M0POBHU OpraHizm
pEeTyJIOe CHHTE3 XO0JIEeCTepOIly Ha TAKOMY PiBHI, SIKHH MIATPUMY€E HOTO BMICT y CHPO-
BaTIli KPOBi B MeXkax Bif 4 10 6 MMoib/iv>. PiBeHb X0JIECTEPOIY B CHPOBATIL KPOBI
3aNeKUTh BiJ CTaTi, BiKy, CTaHy XapuyBaHHS, (i3WYHOI aKTHBHOCTI JIIOAMHU Ta iH-
mux ¢pakTopiB. CHHTE3 XOJIECTEPOITy B OpPraHi3Mi 3aJIC)KHTh Bij mporecy adbcopOiii
WOro B TOHKIW KHIILI. 3pOCTaHHS KITBKOCTI XOJIECTepOIly B CHPOBATIII KPOBi CyIpo-
BOJDKYETBCSI PO3BUTKOM aTepockiieposy. L[boMy CIpHstOTh, Tak 3BaHi (HakTopu pH3HU-

Ky, BOKJIMBIIINMH 3 SIKMX € HETIPaBWJIbHE XapuyBaHHS, IIOPYIICHHs 0OMIHY JIIOIpo-
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TEiHIB, NAJIIHHs, HU3bKA (pi3UYHA AaKTUBHICTb, CIIOXKHBAHHS aJKOTOJIF0, BUCOKHI KPO-
B'SSHUH THCK, O)KHMPIHHS Ta TPUBaJa HEPBOBO-TICUXIYHA HAMIPYTa.

XomnecTepon MOPIBHAHO CTIMKMI 1O TEPMIYHOTO KyJITiHApHOTO OOpOOIJICHHS,
py#HyeTbes e 6su3bk0 20 % Horo moxinHoI KilnbKOCTI.

VY pamioHax xap4yBaHHs 3J0POBHX JIOJIEH MICTUTBCS B cepenabomy 0,5 T Xo-
Jectepoity. barato xosjecrtepoity B s€YHHX KOBTKaX, MO3KY TBapHH, iHIIUX CyOIpo-
JYKTaX, KMpax TBapUHHOTO MOXOJDKEHHs, M'sci. barara kimbkicTh Xoiectepoiy B
JKUPHUX MOJIOYHHX MPOAyKTax. Bmict xonecrepuny B nmpoaykrax (B mr Ha 100 r- ic-
TIBHOT YaCTHHH MPOIYKTY): MO30K - 2300, seqnnii :xoBTOK - 1480, He3bupane site -
570, ixpa 3epHucTa - 6iibme 300, macio Bepuikose - 190, M'sico TBapuH, JOMAITHBOT
nTuti - 6nuseko 70, puda - 65, cupu - 90, cup >kupHUI 1 Bepiuku - 75, Mosoko - 14.

Bcranosieno TicHHH 3B'I30K MK 0OMIHOM cTepoiiB i gocdomniminis. PiBeHs
XOJIECTEPOJIY B KPOBI 3HIKYETHCS I1iJ] BILIHBOM (pocaTHIMIXOIHY (JCHUTHHY ), 110
MOTepeKye HAKOMTMYEHHS HOTo B OpraHi3Mi, CIpHUsE€ PO3LICIUICHHIO 1 BUBECHHIO 3
OpTraHi3My.

3HaueHHs1 y Npo(dUTAKTHII 3aXBOPIOBAHHS Ha aTepOCKIEPO3 MAIOTh MOJiHe-
HACHYEHI KHPHI KUCIOTH, (DITOCTEPOIIH 1 XapuoBi BOJOKHA. XapuoBi BOJIOKHA a/1COP-
OYIOTB XO0JIeCTepOJI, raJIbMyIOUH HOTro pe3opOIito B TOHKIN kumii. [To3uTHBHO BIUIH-
BAaIOTh Xap4OBi BOJOKHA HA KUPOBHUiII 0OMiH, 1 30KpeMa Ha 0OMiH xoisectepoay. [To-
SICHIOETBCSL YTBOPCHHSIM JKOBYHHX KHCIJIOT KiHIIEBOTO NPOIYKTY OOMIHOM X0JecTepo-
1y (1o crpusie 3MEHIICHHIO €HJJOT€HHOI0 CHHTE3Y XOJIEeCTepoJly), TaK i MpUTHIueH-
HSIM pe3opOuii xonectepoiny i xwupiB. Bitaminu C, Bs, Bi2, P, PP i marniit npucko-
PIOIOTH PO3IIEIIIEHHS XOJIECTEePOITy i BUAIIEHHS Horo 3 (ekamismMu (B MOe€JHAHHI 3
’KOBYHHUMH KHcioTaMu). OpraHiuyHuii o, SKHi MiCTHTBCS B TIPOAYKTax MOpst (MOp-
ChKa KaIlyCcTa, MOpChKa puda, M'SCO MOPCHKHX 3BIpiB ) - € aHTHCKICPOTUIHUM (pak-
TOpoM. BiH CTUMYIIIOE€ CHHTE3 FOPMOHIB IMTOBHIHOI 3aJa3M 1 THM CaAMHM ITiICHIIIOE
OKHCIICHHSI KHPIB.

TpancopTHOIO (HOPMOIO JMIAIB € XITOMIKPOHH. XiJTOMIKPOHH MICTSTh OJH-
3pK0 Bix 1,5 10 2 % Oinky, Bix 7 mo 10 % ¢ocdomniminis, Bix 5 mo 8 % xonectepuny i

foro edipis, Bix 75 1o 80 % Tpuanmirainepuis. ITicis 3acBOEHHS NOKHUBHUX pEedoO-
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BUH BMICT X1JIOMIKpPOHIB B KPOBi 3Ha4HO 30iiblryeThes. [Totim BinOyBaeThes mocTy-
MOBe 3BUIbHEHHS KPOBI Bijl XIJIOMIiKpOHIB. BaykiuBy posb B bOMY Tpolieci Bigirpa-
I0Th NIEUiHKa 1 )KAPOBaA TKAaHHUHA, 1€ BiIOyBa€ThCS TIAPOII3 TPHAMITITIEPUIIB.
Jlpyroro Ba)XJIMBOIO I'PYIOI0 MPOCTHX JIIJIB € BOCKH. Bockamu Ha3MBaroTh
ckiamHi edipu BUIIMX OJHOOCHOBHHUX KapOoHOBHX KHCIOT (Cis — C30) 1 omHOATOM-
HUX (K1 MicTsITh ofHY Tpyrry OH) Bucokomonexymsipaux (3 18 - 30 aTomamu Byriie-
110) cnupTiB. Bocku mMpoKo mommpeHi B npupoai. Y pocinHax BOHHU MOKPHUBAIOThH
TOHKHM IIApOM JIUCTS, cTeOa, IIOIH, Aroau, odepiratoun iX BiJ 3MOYyBaHHS BO-

JI010, BUCHXAHHS, Jiif MIKpPOOpTaHi3MiB.

Kupu. biosoriyna ninnicTb

Bionoriyna miHHICTH KHUPIB BH3HAYAETHCS, TOIOBHUM YHHOM, THMH KOMIIO-
HEHTaMH, SIKi He MOXKYTh CHHTE3yBaTHCS B OpraHi3Mi, TOOTO He3aMiHHUMH KHPHAMH
KHCIIOTaMH, 10 BXOJATH [0 CKiajay xupiB. [Ipyu HecTadi HaAXOMKEHHsS B OpraHizm
He3aMiHHHX XHPHUX KHCIIOT, 1 THM OijIbIe MpH IX TOBHIN BiJICYTHOCTI, HACTAE BENN-
KU KOMILIEKC po3najiB (QyHKLiH OpraHizMy - CHHIPOMOM HEIOCTATHOCTI He3aMiH-
HHX J)KUPHUX KUCIOT. [IPOBIZHOIO 03HAKOIO LILOTO CHHAPOMY € YIOBIJIBHEHHS, a MO-
TIM 1 IPUNUHEHHS POCTY, YPaXK€HHS IIKipH, CYANH 1 MOPYIICHHS JIITiJHOTO OOMiHY.
Biosnoriuna HiHHICTB XKUpPY 00yMOBJIEHA HACTYITHUMH (DaKTOPaMH:

- BMICTOM TIOJIIHEHACHYEHUX JKUPHUX KUCIIOT;

- HU3BKOIO TEMIEpaTypolo IUIABICHHS, TOOTO JIETKOIO 3aCBOIOBAHICTIO Opra-
HI3MOM;

- BMICTOM YKUPOPO3YMHHHX BIiTAMIHIB,

- BIZICYTHICTIO TIPOTYKTiB OKHCIICHHSI.

Biosoriuna posb MoiHEHACHYCHUX JXUPHUX KHCIOT Iy)KE Ba)KJIMBAa: BOHH
OepyTh ydacThb B SIKOCTI CTPYKTYPHHX €JIeMeHTIB B ¢ocdarumax, Jinonporeinax Kii-
THHHUX MeMOpaH; BXOASATH JI0 CKJIAy 3'€IHyBaJIbHOI TKAHUHU i 0O0JOHOK HEPBOBHX
BOJIOKOH; BIUIMBAIOTh HA OOMIH XOJIECTEPHHY, CTUMYJIIOIOYH HOTO OKUCIICHHS 1 BUJIi-

JICHHS 3 OpPraHi3My, a TAK0XX YTBOPIOIOTH 3 HUM e(ipH, sSKi He BUMAJAIOTh 3 PO3UYHHY;
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HAJIal0Th HOPMaIi3yto4u Jii Ha CTIHKM KPOBOHOCHHUX CyJHH; O€pyTh y4acTb B 0OMiHI
BiTaMiHiB Tpynu B (mipuaokcuHy i TiamiHy); CTUMYJIIOIOTh 3aXHCHI MEeXaHi3MH opra-
Hi3My (TIBHUIIYIOTH CTIHKICTh 10 1H(EKIIHHIX 3aXBOPIOBaHb 1 Aii paxianii Tomo). 3
MOJIIHEHACHYCHHX JKUPHUX KUCJIOT YTBOPIOKOTHCS KIIITHHH TOPMOHIB MPOCTArIaHI1-
HU. Eiiko3aneHTaeHoBa 1 JOKO3areKcacHOBa KUCIOTH MAlOTh OCOOJIMBE 3HAYCHHS JUIS
npoiTaKkTUKK 1 JIIKyBaHHS 3aXBOPIOBAHb CEPIEBO-CYyAMHHOI cucteMu. Lli pyHKmii
BUKOHYIOTb TUIBKH LIHC-130MEPH HEHACHYCHHUX KUPHHUX KHCIIOT.

3aB/sIKM HEMIIIHUM TO/BIHHUM 3B'SI3KaM MiXK aTOMaMH BYTJICLIO HEHACHUYCHI
JKUPHI KUCIIOTH JIETKO BCTYIAIOTh B XIMIYHA PEAKILisL.

JliHoneBa i JTiHOJIEHOBA KUCIIOTH HE CUHTE3YIOThCS B OpPraHi3Mi JIIOJMHH, apa-
X1/I0HOBa-CHHTE3Y€EThCS 3 JIIHOMIBOT KHCIIOTH 3a y4acTio BitamiHy Be. B pesymbrati
OT0, iX Ha3Ba He3aMiHHI a00 eCCeHIialIbHI KUCIOTH. J0 CKIIaay MmoJliHeHACHIEHUX
JKUPHUX KHCIIOT CiMeHcTBa omera-3 BXOMSATH: O-JIIHOJEBA, apaxiJoHOBa eHKO3aIleH-
Ta€HOBA, JIOKO3areKcacHoBa KUCIOTH. JIiHONEBa, Y-IiHOJEBA, apaxiJloHOBA KHCIOTH
BXOJISITh JI0 CiMe#cTBa oMera-6. ApaxiJJOHOBa KHCJIOTa Y TIPOYKTaX XapuyBaHHs Mi-
CTHUThCS B HE3HAYHIN KiJIBKOCTI, @ B POCIMHHUX OJisiX 1 MpakTHYHO Hemae. B Haiibi-
TBIIIH KUTPKOCTI apaxiJIoHOBA KHUCIOTA MICTHTBCA B simsax 10 0,5 %, cyOmpomaykTax
Bix 0,2 1o 0,3 %, mo3ky 110 0,5%.

bararo BYeHHX BBaXae€, 10 KOMIUIEKC €CCEHIIIaIbHUX TOJIHIHACHYCHHUX JKH-
pHEX KUCIOT € (akrop F, Gionoriune 3HaUSHHS SKOTO IPUPIBHIOIOTH /IO BiTaMiHIB.

OpHUM 3 BOKJIMBUX MOKa3HHUKIB O10JIOTIYHOT IIHHOCTI JKUPIB € 3aCBOIOBAHIC-
TI0 opranizmoM. Lliii mporiec BUpakaeThCsl KiMbKICTIO TPUALMITIIIIEPI/iB, SIKi BCMOK-
TAJINCh B JIIM(QY Ta KpoB. BIIbIIicTs IPHUPOIHNX KUPIB B OPTaHi3Mi JIIOAWHH, XapaK-
TEPHU3Y€ETHCSI BACOKUM KOE(]il[iEHTOM 3aCBOIOBAHOCTI.

BcMOKTYBaHICTB KUY 3aJI€KUTH Bl CKIaTy )KUPHUX KHCIOT. 3aCBOIOBAHICTh
JKHPIB, SIKI MAIOTh TEMIIEPATYPY IUIABICHHS HIDKYE, YUM TEMIIepaTypa Tija JIOANHH,
nopisHioe Bix 97 1o 98 %. Sfkuo nokasHuk miasnenHs Buuie 37 °C, To 3acBOroBa-
HICTb *kupiB gopiBHIOE 90 %. XKupu 3 Temneparyporo miasnenss ig 50 qo 60 °C 3a-
CBOIOBaHiCTh TUTBKH Ha 70 — 80 %.

[Mpu 3minraHoMy parlioHi Xap4yBaHHI 3aCBOIOETHCSL:
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- )KUp CBUHUHHU Bix 96 1o 98 %;

- )KUp sIOBUYMHU Bix 86 10 94 %;

- )KHpP Macja BepIIKoBoro Bix 93 1no 98 %;

- JKUP OJIi1 COHSITHUKOBOT Bif 86 10 90 %;

- xup Maprapuny Big 70 1o 80 %;

Bupaxeny 0iojoriuny 1iro Hajgae Tpyrna >kupornofioHux pedoBuH (pocdori-
MM, XOJECTePHH, XUPOPO3UHHHI BiTaMiHK Tomio). HaiiGinbiiow GionorivHo ak-
TUBHICTIO BOJIOAIIOTH Taki hocharuan (pochornamnxonun, Gocdomimian), sik iemu-
THH, KedaiH, chinromiemnin.

Heo6xitHO BiIMITHTH, 1110 HE3BAKAIOUM HA CTPYKTypHE PI3HOMAHITTSI, MOJIe-
Kynu Oinbiocti Gpocdomnininis (pochartuaip) modymaoBaHi 3a 3arabHAM TPHHIAIIOM.
Jlo iX ckiaay BXOHATh, 3 OJHOTO OOKY, Tinpo¢oOHI, MO BiPI3HAIOTHCS HHU3BKOIO
CHOPIHEHICTIO /10 BOAM BYIJICBOIHI 3aJIMIIKH, 3 IHILIOTO - TiAPOQIIBHI TPYIIH.

3aBsiku BMIiCTy rifpodoOHux i rixpodimbaux rpyn GochaTuam B3a€MOIIIOTH
3 KMPaMH 1 BOJIOPO3UNHHUMH 3'€THAHHAMHA. Y KOMIUIEKCI 3 OlIKaMH BOHH BXOJSTH
JI0 CKJIaJly HEpBOBOI TKaHWHH, NEYiHKH, CEPLEBOr0 M's3a, CTATEBUX 3aJ103, BU3HAYA-
IOTh CTYIiHb MPOHUKHOCTI KIITHHHUX MEMOpaH U KUPOPO3UMHHHUX PEUYOBHUH, Oc-
PYTb y4acTh B aKTUBHOMY TPAHCIIOPTI CKJIQ[HUX PEUOBHH 1 OKPEMHX 10HIB B KJIITHHH
Ta 3 HUX. @ocdominian OepyTh yyacTs y mpoleci 3ropTanHs KpoB. BoHU CrpHsiioTh
KpaIioMy BUKOPHUCTAHHIO OifKa i KUY B TKAaHHHAX, TONIEPEKAIOTH JKUPOBY 1H(PLIb-
Tpaito rnevinku. [Ipyu Hectawi nuX JiMiiB B DXKi Ta PEUOBHH, SKI HEOOXIJHI Ui iX
CHUHTE3Y, B TKaHAX MEYIHKH BIAKIIAAETHCS HEUTPANTbHUN XKHUP, IO MOpYyIIye ii pyHK-
mii. @ocdaruan, roJOBHUM YHHOM JICIIUTHH, TPAIOTh BAXIIUBY POIb y TPO]iTaKTHIIi
3aXBOPIOBAHHS aTEPOCKIEPO3y, TaK SK 3armo0iraloTh HAKONMHUYEHHIO HaJUINIIKOBHX
KUTBKOCTEH XOJIECTepUHY HAa BHYTPIIIHIM MOBEpXHI CTIHOK CYIWH, CIPHSAIOTH HOro
PO3IICIUICHHIO 1 BUBEJCHHS 3 OpraHi3My. 3aBAsSKN 3a3HAYEHHUM BIACTHBOCTSIM (oc-
Gbatuau BiHOCATH 110 JinoTponHux (akropis. Humu ocodnuso Oarari HepadiHoBaHi
POCIUHHI OTii.

IoxazHukoM Gi0TOTIYHOT IIIHHOCTI XKUPIB € TAKOXK HASBHICTH B HUX BiTaMiHIB

A, D, E, K. BepukoBe Macio, 110 MIiCTHTh IIi BiTaMiHHM, HE3Ba)Kal0UM Ha HU3BKUI
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BMICT IOJIIHEHACHUCHUX JKUPHHUX KHCIIOT, € TIPOAYKTOM BHCOKOT 0i0JIOTiYHOT IIiHHO-
cTi. BepiikoBe mMacio Moxxe OyTH 3aMiHEHO TUIBKH PUO'STYUM KHUPOM, TaK K 10 HOTo
CKJIQy TaKOX BXOJSATH PETHHOIN 1 KaIbIU(EpOII.

B pociarHHHX OJIISIX MICTATBCS TOKO(EPOIIH, B IHIIUX JKUPaX BOHH MPAKTHIHO
BifgCcyTHi. TakuM 4MHOM, HEOOXITHO BIAMITHTH, PO BiACYTHICTH MPUPOTHOTO XapPUO-
BOTO XXHPY, SIKMI MICTUB O BCi He3aMiHHI Jinian. biojoriyna mMiHHICTE XKHUPOBOI Yac-
THUHU MO>Ke OyTH 3a0e3reyeHa TUTBKU BiIIOBIIHOIO CYMILIIITIO KUPIB.

Cepe )KUPOPO3UNHHUX MICMEHTIB - PEYOBHH, SIKI BU3HAYAIOTH KOJIp OJiil Ta
JKUPIB HAHOUIBIN MTOMHMPEHH] KAPOTHHOIAN 1 XJIOPOdiH.

KapotuHoinu - 11e poCIMHHI 4epBOHO-)KOBTI MIrMEHTH, 1110 BU3HA4YaIOTh 3a0a-
PBIICHHS Psi/Ly KHPIB, @ TAKOX OBOUIB Ta (PPYKTIB, I€YHOTO JKOBTKA i 6araThoX iHIIHX
npoayktiB. Cepen HUX HE0OXiTHO Bin3HAUUTH P-kapotuH. KpiMm dapOyBanpHuUX Bia-
CTHBOCTEH, OKpeMi KapOTHHOIAM BOJIOJIIOTH MPOBITAMIHHUMH BIIACTUBOCTSIMH, TaKk
SIK TIPH PO3MAJL y )KUBOMY OpPTaHi3Mi, BOHH IIEPETBOPIOIOTHCS HA BiTaMiH A.

[HII010 TPYIOIO MPHPOAHUX KUPOPOIUMHHUX IITMEHTIB, HA/IAIOTh 3€JIeHE 3a-
OapBiieHHS OJIil 1 )KUPIB, a TAKOXK OaraTboM oBoYaM (LUOYJIs, cajaT, Kpil TOILIO), €
xsopooin. 3 I'penskoi chloros 3enennit + phyllon nuct - mirmenTH pocnuH, a TaKOX
JeSIKMX MIKpOOPTaHi3MiB, 3a JONMOMOTOIO SIKMX YJIOBIIIOETBCS EHEPris COHSYHOTO
cBiTNIa 1 3xilcHIOETBCS mpouec (oTtocunTtesy. [Ipuitmaroun ydacts y QoTocuHTesd,
XJIOPOGLITH TPAIOTH BETHUYE3HY 0i0JIO0TIYHY pOoiIb. XJIOpO(DLT MiABHITY€ 3aralbHy OIIi-
PHICTb OpraHi3My 6aratbOM 3aXBOPIOBAHHSM, JIOIIOMArae MpOTUCTOSITH BIPyCHUM iH-
(hekuisam, epeKTUBHUI TPHU MiABUIICHHI CTOMIIIOBAHOCTI, YaCTHX MPOCTYAHUX 3aXBO-
proBaHHsIX, repreci. JloBeneHo, mo Xaopodin edexTHBHUN MpH 3aXBOPIOBAHHI Ha
AHEMIIO TaK SK BUKJIMKA€E aKTHBAIIF0 KPOBOTBOPEHHS. XJIOPOQII CTUMYIIIOE KiCTKO-
BUH MO30K, B PE3yJIbTaTi 4Oro 301IbIIY€EThCS BUPOOHUIITBO EPUTPOIUTIB — YEPBOHUX
KPOB'SIHUX TiJIEIb, CAMUX 0araTo-4icelbHAX KIITHH KPOBI.

3MaTHICTh KUPHUX KUCIIOT, 110 BXOAATH JO0 CKIIALy JIiMigiB, HAlOLIbII TOBHO
3a0e3MedyBaT CHHTE3 CTPYKTYPHUX KOMIIOHEHTIB KIIITHHHAX MEMOpaH XapaKTepH-
3YIOTh 32 JOIIOMOTOI0 CIEIiaTbHOTO Koe(illieHTa, 10 BioOpa)xae CIiBBIIHOICHHS

KiJIbKOCTI apaxi/IoHOBOT KHCIIOTH, SIKa € TOJIOBHUM IPEJICTABHUKOM IOJIIHEHACHYECHUX
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JKUPHUX KUCIOT 3 20 i 22 aTOMaMu BYTJIEIIO, 1 IHIIHNX KUPHHUX KHCIOT. L{eit xoedimi-
€HT Ha3MBAETHCS - Koe(illieHT eeKTHBHOCTI MeTasi3auii ecCeHUiabHUX JKUPHUX
KHUCJIOT.

Bigomo, 1o »upy npUiMaroTh y4acTh Y BXKJIMBHUX IPOIECaX, KUTTEIISITb-
HOCTI OpraHi3My AUTUHH. HeMoBIsiTa, SKi BUTOJOBYIOTHCS TPYIHUM MOJIOKOM IpO-
TATOM IIEPIIOTO POKY JKHTTSI, MAlOTh OJIep>KyBaTH Ha 100y Bif 7 T 10 5 T xupiB Ha 1
Kr Bard. Ha mTyyHOMy BHUTOJIOBYBaHHI JOOOBa KUIBKICTb JKHPY 3aJIMIIAETHCS TAKOKO
camoro. JIiTu, BIKOM BiJl OJJHOTO POKY A0 TPHOX MOTPeOyIOTh Ha 100y Bix 3,5 1o 4 r
xupiB Ha 1 kr Macu Tina. [Ipm HemocTaTHIN KIIBKOCTI XHPIB y H0O0BOMY parfioHi
3MEHILYEThCSA Maca Tijla AUTUHHM 1 3HHXKYEThCS CTIHKICTh OpraHi3my /10 iHQEeKIiHHuX
3axBOpIOBaHb. HaaMipHe B)KHUBAaHHs XHPIB MPU3BOIUTH A0 OXKUPIHHS 1 3HIKCHHS
OIIPHOCTI IUTsSYOro opranizMy. KUliHIUHI MposIBICHHS MOpYIIEHb OOMIHHHX ITpOIie-
CiB, SIKi BUHHKAIOTh BHACJIJIOK aJIIMEHTApHOrO JIe(ilUTy MOJIHEHACHUCHUX KUPHHUX
KICJIOT, XapaKTePU3yIOThCS BiJICTABaHHAM (PI3HYHOTO 1 CTATHKO-KIHETHYHOTO PO3BH-
TKY JiTeii, O1IBII TSDKKOIO T€UEI0 paxiTy, aHeMI€r0, ITOCTa0IeHHIM IMyHITETY.

30aaHCOBaHUI KUPHO-KUCIOTHUI CKIIaJ PallioHy Xap4yyBaHHS AiTei rpyn-
HOTO Ta CTAapUIOTO BiKy Ma€ Ha/I3BHYAIHO Ba)KJIMBE 3HAUCHHS y BUPIIICHHI TPOOIeMHU
PaHHBOTO MOMEPEIKEHHS aTePOCKIEPO3y, TinepToHIYHOT XBOpoOH Ta oxupiHHs. [Ipu
OILIIHII 30aJaHCOBAHOCTI PAIiOHIB XapuyBaHHs BaKJIMBO BPaXOBYBAaTH HE TUIbKH 3a-
TaJbHUM BMICT JKUpY 1 HONTIHEHACHYICHUX JKUPHHUX KIiCJIOT, ajie 1 BEIMUUHY KoedilieH-
Ty CIIIBBIIHOIICHHS MOJIHEHACHYEHUX YKUPHUX KICJIOT 10 Tokodepory. HaxmipHicTh
MOJTIHEHACHYCHUX JKHUPHUX KHCJIOT B PAIiOHI XapuyBaHHs CIIPUSE MiABUIICHHIO MMOT-
pebu y Bitaminax. B rpyaHOomMy Momomi BkasaHui koedimieHT nopiBaroe 0,63, y
3B’SI3KY 3 UMM JIOLIIBHO 1ICif MOKa3HUK BBAKATH ONTUMAIIBHUM JUIS TPY/IHHUX JiTeil. B
IPYZHOMY MOJIOLIl JKHP HPEJCTABICHO HACHYCHUMH 1 HEHACMYECHUMHU XUPHHUMH KHC-
notamu y criBBigHomerHi 1,07:1 1 pe3opOmist foro OLTBII BUCOKA, HIXK MIPU ITYIHO-
My TO/IlyBaHHI KOPOB’STYUM MOJIOKOM, B SIKOMY IT€PEBa)Kar0Th HEHACHYEH1 JKUPHI KHC-
JIOTH 3 HACHMYCHUMH y criBBigHOIeHHi 1,9:2. Bemuka poib y XapuyBaHHI JUTHHU

HaJIC)KUTh BYIJICBOAAM, SIKI € JIETKO3aCBOIOBAaHUM JIOKEpEIOM eHepFi’f.
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3a cy4acHHMHM YSBICHHSIMH, Y KO)KHOMY HpHiOMi DK, HaHOLIbII JOIIIbHE
BUKOPHCTOBYBATH XHPH, sIKi MaroTh 30amaHcoBaHuil ckiaa. He mouinbHO BKHUBaTH
JKHPOBMHCHI MPOIYKTU PI3HOTO CKIagy MpoTsroM 1o6u. JXXup - 000B'sI3KOBUI KOM-

MOHEHT palioHy Xap4yBaHHs JIOJMHH, 00'€EM SKOT0 HEOOXiTHO KOHTPOIIOBATH.

Kupu. Biuims kyjinapHoro o6poo.ieHHst

[Tpn BUPOOHMITBI NMPOMYKTIB XapuyBaHHS B NPOMHUCIOBHX a00 JOMAIIHIX
YMOBax, BUKOPUCTOBYIOTh TEXHOJIOTIUHI MPOLECH, SIKi TUTMBAIOTH HA JIIMITHUNA CKIIa]
CHUPOBHHH. B XOJli TEXHOJOTIYHOTO MPOLECy JIMIHUI CKIa] BUXiTHOI CHPOBUHH
(3epHO 1 Kpyma, M'ICO 1 MOJIOKO, KHPH 1 Macyia, GPyKTH 1 OBOUI TOIIO.) 3a3HAOTH
3MiHH, @ caMe pI3HOMaHITHI MepeTBOpeHHs. TakoX HeOOXiAHO BIAMITHTH 3MIiHHM Jii-
MiAHOTO CKJIaxy Mmpu 30epiraHHi CHpOBHHH 200 TOTOBHX MPOAYKTIB XapuyBaHHS.

HaiiBasxIMBIIIVIM BJIACTHBICTIO JKUPIB € IX OKUCHIOBAHICTb, 110 3aJICKHUTh BiJl
CKJIaly JKUPHHUX KUCIOT. JIaOuibHICTh MOABIHHOTO 3B'SI3KY B HEHACHUCHUX JKHPHUX
KUCJIOTaX € OJHIEI0 3 MPUYMH HAKOIMWYEHHS B XKUPAX IPOAYKTIB OKHCICHHS, IO
00YMOBJIIOIOTB X IICYBaHHSI.

IIpu nopyuieHHi yMOB 30epiraHHsl MPOIYKTIB, 3 BUCOKHM BMICTOM JKHDY,
3’ABIAThCA HETPUEMHHUN MPOTipkiIuii 3amax. Lle moB's3aH0 3 HAKOIUICHHSAM MPOIYK-
TIB OKHCJICHHS XKHPIB: NEPEKHCI, TiJPONIEPEKHC , EMOKHUCIB, aIbJeri/liB, KETOHIB TO-
110. TakosK 3MIHIOETBCS 1 KOJip MPOIYKTIB, SIKi OKUCIIHIIHCS.

OKHCHIOBaHICTh JXHUPIB 3aJICKUTh Bil 60aratbox (hakTopiB, B TOMY YHCII BiX
TeMIepaTyp (Y4MM BHIIE TEMIEpaTypa, THM IIBHALIC W€ OKHUCICHHS), HASBHOCTI
KHCHIO, CIiIiB MeTasiB. 30epiranHs )KUpiB B MiIHI{, 3a1i3H01 a00 OLMHKOBAHOI Tapi
He MokHa. [Tporiec OKMCIICHHS, KUl PO3MIOYaBCs, MOCTYNOBO MOCHIIFOETHCS, 1 MPH-
NUHUTH HOTO B 3BUYaiHUX YMOBaX HEMOJKITHBO.

[MoniMepHi MPOIYKTH OKHCIEHHS JKUPIB MAalOTh TOKCHYHY [i€0. [ paHudHO
JIOIyCTHMHH BMICT ITPOJIYKTiB OKUCJICHHS B )KUpax, He MOBUHHO IepeBuiLyBatu 1%.
KaTeropuuHo He J0IyCKa€eThCs MOPYIISHHST YMOB 30€piranHst MPOJIYKTIB, SIKi MiCTSTb

kup. Takok He AOMyCTUMO MOPYIICHHS TEXHIYHUX Ta TEXHOJOTIYHUX BHMOT BHIO-
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TOBJICHHSI IIPOJYKTIB XapuyBaHHsA. HeoOXisHO 000B’I3KOBO TOTPUMYIOTHCS Iapame-
TPiB TEPMIYHOTO 0OPOOIICHHS MPOIYKTIB, TaK SIK IMOPYILISHHS YMOB, BIUIMBA€E HA SIK-
ICTh Ta O€3MEeYHICTb.

IIpn TermoBOoMy BIUIMBI B JKHMpax BiIOyBaloOThCS pi3HI XIMIUHI TpoIecH.
Binpmr iHTEHCHBHE MPOTIKAIOTHh TiAPOJITHYHI MPOIECH, NMPH BIUIMBI BOJAM, BHCOKOL
TEMIIepaTypH Ta KUCHIO MOBITPs. B pe3ynbTaTi BIUIMBY LIUX KOMIIOHEHTIB yTBOPIO-
€ThCS TIILEPUH Ta BUTBHI KUPHI KUCI0TH. OJHOUACHO BiOYBAETHCS TEPMIUHUM PO3-
Maji caMuX YKUPHUX KUCIOT (IMipOIIi3) 3 yTBOPSHHSIM PI3HOMAHITHUX CIIOIYK, B TOMY
YHCII aIbIETiiB.

Tpu 3acTocyBaHHi Mpoliecy CMaXEHHSI y MPOLYKTaX BUTOILTFOETHCS JICsIKa Ki-
JIBKICTB XKUPY, BiIOYyBAETHCS YaCTKOBHI TEPMIUYHUN PO3IMa, a TAKOXK YaCTKOBHUI Tiji-
pouri3 xkupiB. Kpim TOro, 4acTiHa KHpy BUIIAPOBYETHCS 3 YaCTUHKaMK Boau. IIpoy-
KTH PO3Maiy i ripoiti3y KUPIB 3HIDKYIOTh TeMIIepaTypy ioro numoyTtBopeHHs. [Ipu
TPHUBAJOMY HarpiBaHHI MAacll0 3MIHIO€ KOJIp, CTa€ TEMHHM, 3MIHIOETBCS CMaK,
3’ IBJISIETHCS TipKicTh. Lli mporiecu Bi0yBalOThCs B pe3ybTaTi yTBOPEHHS aKpoJIeiHy.

[Mpu cMakeHHI NPOIYKTY Ha JKHUPi BiIOYyBa€ThCs MPOLEC YaCTKOBOIO BOMpPaH-
HS )KUPY B IPOIYKT. OCKUTBKH KHUP BOUPAETHCS MO MOBEPXHI MPOIYKTY 1 HA HEBEIH-
Ky MIMOMHY, KUIBKICTB KUpY, SIKMH BOMPAETbCA 3alCKHUTh BiJ PO3MIpIB IIMATKiB
mpoaykTy. UuM MeHII po3mip MPOAYKTY, THM BOUpAHHS JKHPY B MPOAYKT OijibIIe..
Cryninp BOMpaHHS KHUPY 3aI€KUTh BMICTY MacOBO{ YaCTKH JKUPY B MPOIYKTI. SIKIIo
MacoBa 4acTKa XKUPY B MPOJYKTi HE BEJIHKA, OiIbIIE KUPY BOUPAETHCS B MIPOYKT.

TIpu 3acTocyBaHHi npolecy BapiHHS, YaCTHHA XKHUPY MEPEXOIUTh B OYIIbIHOH i
36mpaethes (10 90 % i Ginmbie) Ha MoBepxHi. [leska KiAbKiCTh JKUPY MPH BapiHHI Ti-
JPOJTI3YETHCS 1 B YACTKOBO TiApO(iKOBAHOMY BHIIAII 3HAXOIUTHCS B OYJIBHOHI.
IpoxykTH rimpomi3y KUpiB HAAAIOTh OYIbIOHY HEMPHEMHUIT IPUCMAK.

Jlnst 3amo0iraHHs MPOEciB OKUCICHHS JKUPIB Ta MPOIYKTIB SIKI MICTSTH XKHP,
JI0 HUX JI0JIA0Th aHTHOKCHIAHTH. AHTHOKCH/IAHTH 3aTPHMAIOTh [POIIECH OKHCIICHHSI.
Haii0inbi akTHBHUM aHTHOKCH/IAHTOM BBaXKA€ThCs BiTaMiH E.

Jlnst 3armo0iraHHs MpOIeCiB MICYBaHHS JKUPY 200 MPOAYKTIB, SIKI MICTSTB XKHD,

HEeoOXiIHO CTPOTo JOTPUMAIacs BUMOT IIPOLECiB BUPOOHUIITBA Ta BUMOT 30epiraHHs
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NPOAYKTIB XapuyBaHHs. He HOTpUMaHHS mapaMeTpiB TEMIIEpaTypHUX PEKHMIB, Bij-
HOCHOT BOJIOTOCTI MOBITPSI, FTePMETHYHICTh Fa30IPOHUKHICT TapH, MONaJaHHs MPO-
MEHIB CBITJIa HETaTUBHO BIUIMBAIOTH HA ITOKA3HUKH SIKOCTI Ta O€3MEYHOCTI XKUPIB Ta
NPOIYKTIB, SIKI MICTSITB JKHP.

PexomeH0BaH1 HOPMU KUPY Y T0OOBOMY pallioHi HaBeJeHi y Tabnuisx 1; 5.

CH,OH
0
.y . I'nasa 3.
wo\H B/ Byriiepoau. 3HayeHHs1 Ta BIIMB HA OPraHizm
OH  OH

ByrneBoau - 1e mpUPOAHI OpraHivHi CIOIYKH, IO CKIAJA0ThCS 3 MOJEKYI
BYTJICLIO Ta BOAU. J{Jisi OpraHiaMy BYTJICBOJIH € OCHOBHUM JIKEPEIIOM, 1110 3a0e3redye
CHEPTi€I0 BCIX MPOIIECIB, IO BiAOYBAOTHCSA B OpraHi3Mi JtoauHu. OpraniaM 31aTHHN
3amacaTy BYIJICBOJY y BUIJIS/I [IIKOT€HY, SIKUH BiJKJIQIA€THCS B MEUIHI 1 M's3aX.

ByrneBoau OepyTh y4acTh B CHHTE31 3aMiHHHX aMiHOKHCIIOT, € MaTepiajJoM
JUISL pOCTY KJIITHH 1 XapuyBaHHsSM Ul MO3KYy. B opraHismi BYIJICBOIHM MEpETBOPIO-
I0ThCSI B TIIIOKO3Y, siKa HEOoOXiqHa Ui aJIeKBaTHOI pOOOTH BCHOTO OpraHizMy i 0co0-
JIMBO MO3KY.

ByrieBoau MoXHa pO3AUIMTH Ha MPOCTi i cKiIagHi. J[o MpoxyKTiB, mo Mic-
TATH MPOCTI BYTJICBOAM, BITHOCSTHCS M, IYKOp, KYKypYA3siHUI cuport, Oiiauit XJ1i6.
CkiagHi BYTJIEBOAM MICTATHCS B MaKapoHAaX, PUCI 1 KapToIul, y GpyKTax, sSromax i
0BOYax, 0000BHUX, TOPIXax 1 MIJIBHO3EPHOBUX MPOAYKTAX.

JInst IIOMHY BYTJICBOJIM € OCHOBHHM JKEPEJIOM JIETKO YTHIIi30BaHOT eHeprii,
HEOOXITHOT JJIST JKUTTEMISUTBHOCTI yCiX KJIITHH TKaHWH 1 OpraHiB, 0COOJIMBO MO3KY,
cepus, M'a3iB. [Ipu okucieHHi 1 T ByrieBoIiB B OpraHi3mi yTBOPIOETHCS 4 KKaJl.

Jlxepenamu BYIJICBOJIB B Xap4yyBaHHI € POCIMHHM, B HUX BYIJICBOAM CKJIaJia-
107h Bix 80 10 90 % cyxoi macu. [Iponec yTBOpeHHSI IUX PEYOBHH BiIOyBa€eTHCS 3a-
BIsIkM acuMinsiii xsopoginom CO> mOBITPpst mpu il eHeprii COHSYHHUX MPOMEHIB
(potocuntes). IIpu 1bOMY KHCEHb, SIKMW YTBOPUBCS BHILIETBCS B aTMocdepy, a 3

BYTJICILIO CHHTE3Y€ETHCS PsiJl OPraHIYHUX PEUOBHH, Y TOMY YHCI KPOXMallb, SIKHI Mi-
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CTUTBCSI B KOPEHSIX, TJI0/IaX Ta iHIIMX YaCTHHAX POCIHMH. BUBIIBHEHHS KUCHIO B IPO-
1eci (OTOCHHTE3Y — €AUHE KEPEIIo Oro yTBOPEHHs B aTMOcdepi.

Ponp ByrneBoniB B OpraHi3Mi JIOJWHU HE OOMEXKYEThCA iX 3HAUEHHSM SIK
Jokepena eHeprii. List rpyna pedoBHH 1 1X MOXiJHI BXOAATH 10 CKJIaAy Pi3HOMaHITHHAX
TKaHUH 1 piAuH, TOOTO € MJIACTUYHUMH MaTepianaMu. Tak, CIOTy4YHa TKaHMHA Mic-
TUTH MyKOTOJiCaXapyu/IH, B CKJIa]] SKUX BXOJSITH BYTJIEBO/H 1 X TOXIIHI.

Perynsatopna ¢yHkuis ByriieBoaiB pizHoMaHiTHa. KiliTKOBHHA - IpeICTaBHUK
BYIJIEBOJIIB, KA PErysroe (QyHKILIIO KUIIEYHUKA. BiA4yTTs COIOAKOTr0, CIPHHMAETh-
CsI PELICNITOPAMH SI31Ka, TOHI3Y€E [EHTPaIbHY HEPBOBY CHCTEMY.

Jlesiki ByryieBoiu Ta 1X IOXIJHI BOJIOJIIOTH 0i0JIOTIYHOIO aKTHBHICTIO, BUKO-
HYIOYM B Ooprai3mi cremianizoBani ¢ynkiii. Hanpuknan, remapun 3amodirae 3rop-
TaHHS KPOBi B CyINHAX, a TialypOHOBA KHCIJIOTA MEPEIIKO/HKAE TPOHNKHEHHIO OaKTe-

piit 4epe3 KIITHHHY 000JIOHKY TOIIIO.

Byraesonu. bioJsioriuna ninHicTs

Besnnke 3Ha4eHHS BYTJICBOIB 1 iX MOXIZHUX y 3aXUCHHUX PEaKILisX OpraHi3my,
0CO0JIMBO MPOTIKAIOTh B MediHii. Tak, MNIIOKYpOHOBa KUCIOTA 3'€IHYETHCS 3 JEIKUMH
TOKCHYHIMH PEUOBUHAMHU, YTBOPIOIOYH HETOKCHYHI CKJIAAHI eipH, sIKi 3aBISIKH PO3-
YHHHOCTI y BOJI BUJIUIIOTBCS 3 OpraHi3My 3 cedelo. ICTOTHO BayKJIMBHM € BIACYT-
HICTh TOKCHMYHUX BJIACTHBOCTEH MPOMDKHHX MPOAYKTIB OOMiHY BYIJIeBOAiB. BoHu
MIPOTUAIIOTh HAKOIIMYEHHIO KETOHOBHX TIJI, SIKi yTBOPIOIOTHCSI TIPH OKHCIJICHHI JKHPIB
B TKaHWHaX. Tak, NpU MOPYIIEHHI OOMIHY BYIJIEBOJIB, (HANPHUKJIAJ MPU IIyKPOBOMY
niaberi, pO3BUBAETHCS ALUIO03).

Binomo, 110 171t MOBHOTO 3TOPSIHHS JKUPIiB HEOOX1HO MPUCYTHICT B 1Ki Te-
BHOI KiJIbKOCTI ByriieBo/iB. ToMy He BUIIaZKoBa (pasa: «KUPH 3roparoTh y BOTHI BY-
rineBoiBy s miATpUMKH JiMigHOTO OOMiHY Ha HOPMAaJbHOMY pPiBHI HEOOXiTHO,
mo06 B ki Ha 1 MacoBy YacTHHY >KMPIB IMpHITafana MiHIMyM 4 MacoBOi YaCTHHH BYT-

neBoiB. L{eit mpuHIUIT yBIHIIIOB B OCHOBY pPO3pOOJICHHS palliOHIB Xap4yBaHH:L.
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HaykoBo 1oBeseHO npo TiCHHMIA 3B'SI30K BYTJIEBOJHOTO 0OMiHY 3 OOMiHOM XO-
JIECTEPHHY: TPH MOPYLICHOMY XOJISCTEPHHOBOMY OOMiHi, (3aliBe HA/(XO[KEHHS BYT-
JIEeBOJIIB 3 TXKeI0), MOTIPIIy€e MaTOJNOTiYHMI nporec. Bimomo, mo mpoMixkHI IPOIYKTH
00OMiHy BYTJICBOJIB € JpKepellaMu OI0CHHTE3Y X0JIeCTepHHY.

Buennmu noBeseHo, U0 MPOMIXKHI MPOIYKTH PO3MAy TITIOKO3U B UKL TPH-
kapOoHOBUX KHCIOT Kpebca, MOXKYTh CIY)KHTH HE TLIBKH BUXIJIHHUMH PEYOBHHAMH
Juisl GlocHHTE3y JIMiAIB, aje i Ui 0i0CHHTE3y aMiHOKHUCIIOT, HYKJIETHOBUX KHUCIIOT Ta
IHIITUX OI0JIOTIYHO AKTUBHUX PEYOBHH.

ByrneBoau TicHO 1MOB's13aHi 3 BOJAHUM 00MiHOM. Haummiok ByriaeBomiB B Xa-
pUyBaHHI TalbMyHOTh BHIUICHHS BOJM 3 TKAHWH, MPHUBOAATH iX y MACTONOiOHMI
craH. Takuif cTaH CHOCTEPIraeTbesi y [IiTEH, sKi BXKUBAIOTH 0arato OOPOLIHSHHUX,
KPYI'SIHUX CTPaB i COJOMOIIIB. Y AiTel CTapmIoro BiKy y pasi 3aiiBOro BXKHBaHHS BY-
TJICBOMIB MOXXYTh OyTH 3MIHHM KOJBOPY LIKIPHHUX ITOKPOBIB, TAKOXX MOXYTb OyTH
MIPOSIBY BiICTABAHHS Y PO3BHUTKY.

HanmipHe BXXMBaHHS BYTJIEBOJIB MiJBUINY€E IMOTpedy OpraHi3My y BiTamiHi
Bi. Henonik 115010 BitaMiHy B TKi IPU3BOAUTH JIO HAKOIIMYEHHS B TKAHMHAX MIPOJYK-
TY HEIIOBHOT'O OKMCIICHHSI BYTJICBOIB - MIPOBHHOIPAIHOT KMCIOTH. JIOBEICHO TaKOK,
110 JJIs1 HOPMaJIbHOT J1ii BYTJIEBOJJHOTO OOMiHY B T)Ki Mae OyTH JIOCTaTHIM KiJbKiCTh
BitamiHiB By, Be, Ta BiTaminy C.

Jlns izionmoriunoi mii ByrJeBOAIB Ma€ 3HAUCHHS X SKICTH 1 KiBbKicTh. {0
CKJIaJly XapYOBHX MPOAYKTIB BXOJSATh IPYIH BYTJICBOIIB:

- MOHOCAXapHIu;

- oJlirocaxapuuay;

- TOMOTIOJTiCaXapHIu;

- TETEePOIOiCaXapuan.

3a Xap4oBOIO IIHHICTIO BYTJICBOJIU JIUIATHCS HAa 3aCBOIOBAHI 1 HE3aCBOIOBAHI.

3acBOIOBaHI BYIVICBOJM PO3IICIUIIOIOTECS B CHUCTEMi TPABJICHHS JIFOJMHH.
TIpoayKTu riapoitizy BCMOKTYIOTCS B TOHKOMY KHIICYHHKY Ta PO3HOCSATHCS KPOB'TO
10 BChOMY OpPTaHi3My 1 BKIIFOYAKOTHCS B OOMiH B KJIITHHAX.

HO 3aCBOXOBAHUM ByFJ'IeBOZ(iB Bi,E[HOCﬂTLI
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- MOHOcaxapu ¥ (TJII0K03a, PPYyKTO3a, rajlakTo3a, MaHo3a, Kcijno3a);

- oylirocaxapu/iu (caxaposa, J1aKkTo3a, MaJibTo3a);

- oJticaxapuau (KpoXMaib, IeKCTPUHH, TIKOTEH).

HesacBoroBaHi BYIJICBOIH - 1I€ Xap4OBi BOJIOKHA.

I'moko3a, GpyKTo3a, ranakro3a, MaHo3a, KCHI03a MalOTh HailOLIbITy XapyoBy
IIHHICTE.

3 (}i3i0n0riuHOT TOUKH 30py IIIIOKO03a - [ie HAWBaXKIIMBIIINKA PEICTABHUK BY-
riueBo/iB. [J1I0K03a € OCHOBHUM €HEPreTHYHUM KEPEJIOM JUlsl BCIX KIITHH 1 TKaHUH
opraHi3smy, 0COOIMBO JUIT MO3KY i CepIIeBOTO M'si3a. BHKOpuCTOBY€EThCS [UIs O10CHH-
Te3y OLIBIIOCTI XKHUTTEBA HEOOXITHUX 3’€aHaHb (prbo3a i Je30Kcuprb03a, TIiKOIpo-
TelHHU, TIIKOMIMmiaK). Y 3A0pOBOT JIIOJAMHH HA/UTUIIOK [JIFOKO3U B KPOBI MEPETBOPIO-
€THCS B TJIIKOTEH Y MediHIi a00 B pe3epBHi KUPH.

B oprani3mi J110MHY, TIIIOKO3a YTBOPIOETHCSI BHACHIIZOK TiIpOJIi3y KpOXMa-
JII0, TJIIKOT€HY, CaXapo3H, MaJIbTO3H, JTAKTO3H.

OpykTo3a - HaAOIIBII CONO/IKA 3 YCIX MOHO- 1 JucaxapuaiB. 3 ¢izionoriyxoi
TOYKH 30Dy, TJIFOK03a, 11€ HaWBa)XJIMBIIINI MPEJICTaBHUK BYIJIEBOAIB. SIKIIO BU3HA-
YUTH COJOJOMII caxapo3u (Iykop Oypsika abo odepery) 3a 100, To meit MOKa3HUK IS
¢pyxro3u nopieHioe 173; inBepTHOTO IyKpy — 130; To1roK03u — 74; xemnosu - 40;
ManbTO3M - 32,5; ramakro3u - 32,1; nmakro3u - 16. BUCOKHI MMOKa3HHMK COJIOAKOCTI
(bpYKTO3H /103BOJISIE BUKOPHCTOBYBATH MEHIIY i KUIBKICTh JUIsSi KOPETYBAaHHS COJOJ-
KOr0 CMaky y npoaykti. JIoJaHHs COJIOIKOr0 CMaKy MpOJAYKTaM i HAIosIM, [e Ma€e
0COOJIMBO BXKJIMBE 3HAUCHHS JUTS PALliOHIB XapuyBaHHs, sIKi epe0adatoTh 3HIKEHY
KaJIOPiiHICTB.

Benrike 3HaucHHs Mae (hpyKTO3a IS JIFO/ICH XBOPUX Ha I[yKpOBHii aiaber., Ile
MOB’5I3aHO 3 THM, 1110 OOMiH (PYKTO3H B OpraHi3Mi BiiOyBa€eThCs 3a y4acTio epMeH-
TiB, aKTHBHICTb SIKMX HE 3aJI€KUTH BiJ] HASBHOCTI 1HCYIIHY.

MoHocaxapu/i rajakTo3a y BiIbHOMY BHIJISIII B Xap4OBUX MPOJYKTaX HE 3y-

CTpidaeThcs. BoHa € IPOyKTOM PO3UEILICHHS MOJIOYHOTO IYKDY.
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Haii0inpie 3HaYeHHS cepell OJirocaxapuiiB MaroTh qucaxapuan. [ucaxapu-
I MaIOTh HECKJIAJIHY CTPYKTYPY, 110 00YMOBIIIOE IX JIerKe po3IienyieH s GepmaTamu
TPABHOTO TpakTy. Jlucaxapuau pO3UHHSIOTHCS Y BOJI 1 IBUIKO 3aCBOIOOTHCSL.

Caxaposa y BuIIaai padiHOBaHOTO IyKpy HaWOLIbII BCHOIO BHKOPHUCTOBY-
€TbCs y pamioHi xapuyBaHHS. [IpuponHuMu KepenaMu caxaposu € IMyKpoBuil Oy-
psIK, sikuit MicTuTh Bix 14 no 18 % caxaposw, IykpoBa TPOCTHHA , sIKa MicuTb Bij 10
1o 15 % caxaposu, a Takox Maibke Bci GppykTH i neski oBodi. B Toit sxe yac, 61K0-
JMHUI MeJl, MICTUTb HE 3HaYHy KUIBKICTh caxapo3oto Bijx 1 10 2 %.

Haii6inpma KidbKicTh IyKpy HaJXOAUTH B OpraHi3M 3 Dkero. A came, Iie co-
JIOJIKI CTPaBM, Y KOHIUTEPCbKUX BUPOOAX, MOPO3HUBI, COJIOAKUX HAIOX, MacoBa 4yac-
TKa LYKpy Moxe aoxoxutd 1o 14 %. HeoOXinHO BiAMITHTH, IO B palliOHAIBHOMY
XapuyBaHHI CJIiJ MPUALIATH OUTBIIE yBark 3aJ0BOJIEHHIO MOTPEOM B BYTJIEBOJAX 3a
paxyHOK CKJIQJHUX BYIJIEBOAIB. 32 HEOOXiIHICTIO MOXKJIMBA 3aMiHa OJirocaxapHiiB
Ha pi3Hi 3aMIHHUKH I[YKDPY.

JlakTo3a (MOJIOUHMI ITyKOp) - MICTUTHCSI B MOJIOYHUX TIPOAYKTaxX Bix 4 10 6
%. Y TOHKOMY KHMIICYHHKY JIAKTO3a PO3IIEILIIOEThCA Ha TIIIOKO3Y 1 ranakrosdy. Iia-
POJIi3 IaKTO3H B KHIIKAX MPOXOAUTH MOCTYIOBO, BHACIIIOK YOr0 HOPMaTi3y€eThCs Ii-
SUTBHICTh KOPUCHOT KUIIKOBOT MIKpO(IIOpH, 30KpeMa, JIAKT03a CHPHSAE PO3BUTKY MO-
JIOYHOKHCIIUX OaKTepiil B KHIIKAX, SIKi 3HWKYIOTh aKTHBHICTh THHJIBHOT MiKpodIopu.

Binomo, 1m0 y GimbInoi KiTbKOCTI JII0/eH, OMIPEeHe 3aXBOPIOBAHHS, SIKE T10-
B'sI3aHE 3 HEJOCTATHICTIO (PEPMEHTY JIaKTa3u (0-TAIAKTO3U/IA3H), SIKE MPOSIBIISETHCS
CHMIITOMaMH HETIEPEHOCHMOCTI JIAKTO3U. 3aXBOPIOBAHHS XapaKTEPHU3YETHCS IMOPY-
LICHHSM HOPMAJIBbHOI JiSUIBHOCTI HITYHKOBO-KHIIKOBOTO KaHaly (3AyTTS KHIIOK -
MereopusM, fiapest). [IposiB 3aXBOpPIOBAaHHS 3HUKAIOTH MiCJI BUKIIOYECHHS MOJOKA i
MOJIOUHHX MIPOJIYKTIB 3 pallioOHy XapayaHHs.

MaibTo3a (COJI0I0BHIA I[yKOP) YTBOPIOETHCS IPH TiIpOJIi3e B TPABHOMY Ka-
HaJIi KPOXMAJTIO 1 TJIIKOTeHy Mij Aiero epMeHTy aminasu. MicTUTbCS y BEJIUKIiH KiJb-
KOCTI B COJIOJI i cONMOAOBHX eKcTpakTax. [1ix miero ¢pepMeHTy MaibTa3u PO3LIEILIIO-

€ThCA 3 BI/IIIiJIeHHSIM JABOX MOJICKYJI I'TFOKO3HU. v BiIILHOMy cTaHl MajbTO3a MICTUTHCS
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y IPOPOCIIHX 3epHAX SIMEHIO (COJIO/1), MMIICHHMII 1 B IHIIHX 3JIaKaX, a TAKOXK B TOMa-
Tax i HeKTapi pOCIHH.

Tpucaxapuna padinosa i Terpacaxapuj craxio3a MICTUTBCS B 6000BuX. Po3-
IICTUICHHS X aHAepOOHUMHM OaKTepisiMi B KHIICYHUKY MOYKE BUKJIMKATH JIUCIICTICHYHI
SIBHILA 1 METEOPU3M.

MoHo- i aucaxapuIy, 0COOIMBO caxapo3a, BUKINKAIOTh IIBU/IKE ITiJBHIICHHS
PIBHS TJIIOKO3U B KPOBi. B JIy’KHOMY po3umHi KHIIeYHHKa, QpyKTO3a 4aCTKOBO Hepe-
XOJIUTH B INI0K03Y. IIpK BKMBaHHI GPYKTO3H, PIBEHD TIIIOKO3U B KPOBI 301JIBIIYETHCS
MOBINBHO. Y medinni GpykTo3a i rajJakTo3a HepeTBOPIOIOTHCS B TIIIOKO3Y abo TITiKo-
TeH.

OCHOBHI BYTJICBOJIH, SIKi 3yCTPi4alOThCs B IPUPO/I, e moicaxapuau. [Ipu ix
T1IpoTi3i YyTBOPIOETHCS BEIHMKA KUIBKICT (10 AEKITBKOX JIECATKIB THCSY) MOHOCAXa-
puniB. Ha BigMiHy Bil MOHO - i oJlirocaxapuiB, mojicaxapuan abo He pO3YHHSIIOTHCS
Yy BOAi, a00 YTBOPIOIOTH 3 HEIO B'SI3Ki KOJOiAHI po3unHU. KpiM TOTO, BOHM HE MAarOTh
conoakoro cmaky. [lomicaxapuay AUIATHCS Ha 3aCBOFOBaHI (KPOXMallb, IIIKOTEH) 1
HE3acBOIOBaHi (11111051032, TeMIIIeNI0I03a i IEKTHHOBI PEYOBHHH).

Cepen momicaxapuaiB HalOUIbIIe 3HAUYCHHS B XapuyBaHHI JIOAUHU Ma€ KPo-
xManb. Bin Ha 96 — 97 % ckilaaeThes 3 aMiIO3H 1 aMIUJIONEKTHHY, IHIIA YacTHHA, a
came 3 - 4 %, ne MiHepaJibHI pe4yOBHHH, 0COONNBO (ocdaTy Ta KUPHI KUCIOTH. Y
POCIMHAX KPOXMANb € PEe3ePBHOIO0 PEIOBHHOIO 1 MICTHTBCS Y BUIIIAAI KPOXMAIEHOTO
3epHa. BMICT KpoXMaiTio B 3epHOBHUX KyJIbTypax cTaHOBHTH Bix 40 1o 70 %; y xmibo-
Oynounux Bupobax Big 40 no 50 %; y makapoHHuX Bupobax Bix 60 no 70 %;y 6o-
60BHX KynbTypax Bix 40 10 45 %; y xaptomi Big 15 1o 25 %; y oBouax 10 0,9 %.

Kpoxmane — cximagHuid ByrieBoa. Y TakoMy BHTIISL BiH Oe3locepeaHbo He
3aCBOIOETHCSI, A MIOCTYIIOBO MiAMA€THCS PO3LICIUICHHIO. Y POTOBIH MOPOKHUHI T[T [i-
€10 0-aMiIa3u BiH PO3MICTUTIOETHCS JI0 EKCTPHHIB i HEBENNKOI KITBKOCTI MalbTO3H.
ManbTo3a y 12-Ti manoi KMIIKH i Ji€f0 MajdbTa3d PO3IICIUIIOETHCS 10 TIIFOKO3H i
4epe3 CTIHKM TOHKOTO KHMIIEYHHMKA BCMOKTYEThCs B KpoB. Leil mporec BinOyBaeThes

NOCTYIIOBO i TOMY BKUBAHHSI KPOXMAJIKO HE BUKJIIMKAE€ HIBUAKOT'O 301TBbIICHHS BMiCTy
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TJIIOKO3H B KpoBi. Lle MOB’s3aHO 3 THM, IO Y MPOAYKTAX POCIMHHOTO MOXOJUKEHHS,
KpOXMaJib 3aXMIICHHUI KIIITKOBUHOIO BiJ Oe3mocepeiHboi i TpaBHUX (epMeHT.

[lepeTpaBieHHS KPOXMANIO 3aleKHUTh Bif foro mpupoan. Kpoxmains 3 Benu-
KHAM BMICTOM aMUIONIEKTHHY, MICTHTBCS y MaHHIl, pUCOBIH KpyIax) MepeTpaBIioeThb-
sl JIermie, HK KPOXMaJlb, SKUI MICTUTH OUTbIIE aMiIo3u (MICTHTBCS Y TpeUaHi, sqHii
KpyHax, OCKUIBKI MOJIEKYJIa aMUIONIEKTHHY € O1IBIT JOCTYITHOIO JUTS /il (hepMEeHTIB.

Ha 1oCTyIHICTh KPOXMaI0 BIUIMBAIOTh PEKMMH KyJIIHAPHOTO OOpOOJICHHS,
0COOJIMBOCTI KIITHH 1 XIMIYHHH CKJIaJ TPOAYKTY. JIOCTyNMHICTh 3MEHIIIY€EThCS TiJT Yac
YTBOPCHHST KOMIUIEKCIB KPOXMAITIO 3 O1TKOM. 3MEHIIYIOTh IIBUAKICTH TiPOIIi3y KpoO-
XMaJlto iHriGiTOpU o-aMijla3u, Xap4yoBi BOJOKHA Ta aHTUHYTpieHTH ((iTaTH, JEKTiHH,
TaHiHM).

JxepenoM Kpoxmaltio € 3epHOBI, 0000Bi, Kpymnu, Kaproris. Ha yacTky kpox-
MaIio npunazae npubiusao 10 80 % BxUBaHMX ByrieBoJiB. Kpoxmasb OTPUMYIOTH
3 KapTOILTi 1 3¢pHa KYKYpPY/I3H.

Kpoxmaib, Ik KOMIOHEHT PElEeNTYypHHX 3aKJIaJOK BXOJIUTH 10 M SICHUX BH-
po6iB, KOHIUTEPCHKUX BUPOOIB TOLIO.

['JiKOTreH - pe3epBHUN BYITIEBOJ — BYIJICBOJI TBAPUHHOTO MOXOKECHHS «TBa-
PHHHHI KPOXMaJby, SIKUH MICTHTBCS B OpraHi3Max TBapHH. 3HAUCHHs TIIIKOTCHY B
JKUTTEISUIBHOCTI JIIOJJMHU BennKe. Haanuimok BYrieBOiB, sIKi HAIXOITh 3 1Kero,
MIEPETBOPIOIOTHCS B TIIIKOTEH, SKUW BIIKIAA€ThCS B MEYiHII 1 M's3aX. 3araibHa Ki-
JILKiCTh TIiKOTeHy B OpraHizMi mounu cranoButh 500 T, (3 sKuX /3 n0KanizoBaHa B
neyinmi; /3 MoKami3oBaHa y CKeJETHHX M's3ax). SIKIIO BYIJeBOAM He HAMXOMATH 3
paIliOHOM XapuyBaHHs, TO 3aIacH ITIKOTeHY BUTPAYatoOThesi IPOTSIroM 12 - 18 roauH.

3aB/AKH palliOHy XapuyBaHHS, JIFOJMHA IOAHS OTpUMYeE He Oinbiue Hix 10 -
15 T rikoreHy, sSIKUil MiCTATH MPOAYKTAaX TBAPUHHOTO MOXOKEHHA (M'sico, puba, me-
4iHKa). Y mporieci J03piBaHHs M'sica, IPOXOIUTh MPOIIEC PO3MAaTy TIIKOTCHY.

JInst O3HAa4YeHHS BYIVICBOJIIB POCIMHHOTO NMOXOJ/DKEHHS, BXKHBAIOTh TEPMiH
«Xap4oBi BOJIOKHAY SIKI MPEICTABISAIOTH COO0I0 CYMIMI Pi3HUX MOJiCaXapuaiB 1 JIrHi-
Hy y NIO€IHAHHI 3 pEYOBHHOIO 000JIOHOK POCIMHHUX KJIITHH. Xap4oBi BOJIOKHA CKJIa-

JTAFOTHCSI 3 CTPYKTYPHUX MOJTiCaXapyIiB: LEJI0I031, TeMILeNI0NI03H, MEKTHHOBUX pe-
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YOBUH, JIITHIHY ¥ HECTPYKTYpOBaHHX IOJiCaXapuaiB, sIKi 3yCTPIYarOThCS Yy TPHPOJI-
HOMY BHIJISIII B IIPOJAYKTaX XapuyBaHHs (Kamei, Cin3i) 1 BAKOPUCTOBYIOTHCS SIK Xa-
pUOBi 100aBKH.

XapuoBi BOJIOKHA OyBatOTh TOMOI'CHHUMH (I[EITFOJI034, TIEKTHH, AlIbIHOBA KH-
CJIOTAa, JIITCHIH) 1 TeTepOreHHUMH (IIEIUTION030JIITHIHOBHE KOMITIICKCH).

BpaxoByrooun 3HaYHHUN BIUIMB, I[0/I0 BJIACTHBOCTI XapuOBHX BOJIOKOH CHPO-
BUHH, 3 SIKOT0 TX BUJIIAIOTH, XapuOBi BOJOKHA MOALIAIOTh HA:

- XapuoBi BOJIOKHA 3 HI)KYHUX POCIIHMH — 3 BOJOPOCTI, TPUOIB;

- Xap4oBi BOJIOKHA 3 BUILUX POCIIUH - 3J1aKiB, TPaB, ICPCBHHH.

XapuoBi BOJIOKHA, TAKOX PO3PI3HSIOTH 3a (PI3UKO-XIMIYHUMH BIACTHBOCTSIMU:

- Xap4yoBi BOJIOKHA PO3YHMHHI y BOJi (MEKTHH, aJbliHOBA KUCIOTA);

- MaJIOPO3YMHHI Ta HE PO3UMHHI Y BOJI (KCHIJIOHH, IIEIFONI03a Ta 1H.).

3a MeauKo-0i0JIOriYHUMHU BIIACTUBOCTSIMH BHAUISAIOTH TPU TPYIH XapuyOBHX
BOJIOKOH.

Jlo mepioi TpyIu BiTHECEHO XapuyoBi BOJIOKHA, IO BILUTUBAIOTH HA OOMIH JIi-
Mi/iB: Xap4yoBi BOJIOKHA MIIEHUYHUX BUCIBOK, BUHOTPAIHOI MaKyXH, IIEKTHHH, LEITIO-
1034, JICHIH.

Jlo apyroi rpymu BiTHECEHO Xap4yoBi BOJIOKHA TPaB.

Jlo TpeThOi IpyIH BiJIHECEHO TIIIOKOMaHAHH, 10 BILTMBAIOTh HA OOMIH aMiHO-
kucIoT 1 OinkiB. Ha 0OMiH MiHepalbHUX pEeUOBHH BIUIMBAIOTH Xap4oBi BOJIOKHA BHCI-
BOK, OypSIKiB TOLIO.

KniTkoBuHa - menmiono3a - HaiOIIBII NOMMPEHUH HoNicaxapu POCIUMHHOTO
noxomkenns. Ha ii wacTky npumnanae nonan 50 % BCboro opraHivHOro ByTJIemio Oio-
cthepu. MikpodiOpHiIH TETOI031 Pa3oM 3 TEMIIIETIOIO300, JIITHIHOM 1 ICKTHHOBH-
MH PEUYOBHHAMH yYTBOPIOIOTH CTIHKH POCIMHHUX KIIITHH.

Ienro03a HE BHKOPUCTOBYETBCS OPraHi3MOM JIIOAMHM B SIKOCTI JpKeperna
eHeprii, TaK K He MePETPABIIOETHCS (EPMEHTAMH TOHKOTO KUILICYHHKA. Pa3oM 3 THM
HEe3HAYHU TiAPOi3 11 BiIOyBaeThCsl B TOBCTOMY KHIICYHHUKY 338 PaXyHOK LIENIONA3H,
sIKa BUJIUISIETHCS NESKAMU BUIamMu Oakrtepiid. [lin miero mporo GpepMeHTy Leroios3a

PO3LICIIIIOE 3 YTBOPEHHAM PO3YHMHHUX CIIOJIYK, SIKI 4aCTKOBO BCMOKTYIOTbHCA CTiHKa-

285



MU KUIIEYHHKA. UUM MeHIIe KIITKOBHHA IHKPYCTOBaHA MiHEpAIbHUMHU PEYOBHHAMH,
TUM JITIIe BOHA PO3LICIUIIOETHCS. Taka KIITKOBHHA MICTUTBCS B KapTOILI 1 1HIIMX
0BOYaX.

Benrike 3Ha4YCHHS Ma€ KIITKOBHHA B SKOCTI CTUMYIISITOPY MEPUCTAIBTHKA
kumieyHnka. Kpim Toro, BoHa Ta iHIII 0anacTHI pedOBHHHU, afcOPOYIOTH CTEPUHHU, B
TOMY 4ucii xosectepos. KiliTKOBHHA MEPEeNIKODKAIOTh IX 3BOPOTHOMY BCMOKTYBAaH-
HIO, BIUIMBA€ BUBEJCHHIO 3 opraHizmy. KiliTkoBuHa cripusie HopMmaizawii Mikpodao-
PM KUILIEYHUKA, 3MEHIYE MPOLECH THUTTS, EPELIKO/PKAE€ BCMOKTYBAHHIO OTPYHHHX
PCYOBHH.

Bhacninok nii depmeHTiB GakTepii, 110 HACEJSIOTh TOBCTHH KHUIIEYHHK, 3
LEIIF0JIO3N YTBOPIOIOTHCS Ta3u (BYTULTIKUCIOTA, BOJACHD, METaH), JKUPHI KHUCIOTH
(OyTipart, amerar, mpoImioHaT). bibla YacTHHA IUX KUPHUX KHCIOT PO3UITUTIOETHCS
3 BUJUJICHHSIM €Heprii, sika HeoOXiHa /Ul PO3MHOXKEHHS 1 MiATPUMKH JKUTTE IS
HOCTI OaKTepiil y TOBCTOMY KHIIEYHHKY. YuM OibIIe BMICT Xap4OBUX BOJIOKOH, TUM
aKTHBHIIIE TisUIBHICTH OakTepiid. Kpim Toro, Mikpoduiopa TOBCTOro KHIEYHHKA Til-
pOoITi3y€e TIIFOKOKOPTIKOIAN 1 cHHTe3ye Jiesiki Bitaminu rpynu B. Parionu xapuyBaHHs,
SIKI HACHYEHI KIITKOBHHOIO, CIIPHUSIOTH 30UIBLICHHIO Macu (eKamiid i MmiABUIIYIOTh
MIBU/IKICTh MPOCYBAaHHS PEYOBHMH MO KHIICYHHKY. HelocTaTHE BXKHUBAHHS KIIITKOBH-
HM TIPU3BOJMTDH JIO YIOBIUJIBHEHHS NPOCYBAHHS Xap4OBOI MAcCH 110 KHIIEYHHKY, JIO
MOJIpa3HEHHs HOTO CIM30BOi OOOJIOHKHU, PO3BUTKY NiBEPTIKYIIE3y.

Ieminenono3a TakoX BIJHOCHTBCS JO IMOJIiCaXapuaiB KIITHHHAX OOOJIOHOK.
Ieminentono3a 00'enHye BEIHMKY TpyIly MOJicaxapumaiB, sIKi HEPO3UMHHI y BOJI, ale
PO3YHHSIOTBCS y JY)KHHX po3uMHax. ['eMilesroI03a K On «LEeMEeHTYe» LeF0I03Hi
BOJIOKHA. Y 3HAYHHUX KiJIbKOCTSIX BOHA MICTHTBCS B 33ICPEB'SIHUIMX YaCTHHAX POCIHH
(mepeBuHa, cooMma, MIKApaIyla ropixis, 000JOHKH HACIHHI, BUCIBKH, KyKYypyI3sHI
kavanu). [Ipy Tigpoi3i reMilenronos3n KUCIOTaMH YTBOPIOIOThCS: MaHO3a, apabiHo-
3a, Kcijlo3a, B AGSKUX BHMAIKax rtoko3a. [lomicaxapuan nemnronosa i reminesntonosa
MOB'SI3yI0Th BOJTY, @ T€MILIENI0I03a, KPiM LbOr0, i KaTiOHH.

[lexTHHOBI pevoOBMHM, I CKIIAJHI KOJOIAHI CTPYKTYpHI MOTicaXxapumH, sKi

CKJIaJar0ThCA 3 HOJ'[iMepiB FaJ'[aKTypOHOBOi' KHUCJIOTH, IICHTO3 i rekcos. Y pociimHax
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BOHH MICTATBCS Y BUIISA/I HEPO3UMHHOTO IIPOTONEKTUHY Y MDKKJIITHHHIN pedoBHHI i
B KJIITHHHIN CTiHIIl, @ TAKOX Y BUIJISAI PO3YMHHOIO MEKTHHY B COKAaX OBOYIB i PpyK-
TiB. [IpOTONEKTHH NepexoAnTh B PO3YMHHHMN NEKTHH IpPU A03piBaHHI (PYKTIB Ta
OBOYIB, ITiJ] IIEF0 KUCIOT a00 MPOTOTNCKTHHA3H.

Jlo Tpymn¥ MEKTHHOBUX PEYOBHH TAKOX BITHOCATH MEKTOBY KHCIOTY 1 ii comi
(TrexTaTtH), a TAaKOX IMEKTHHOBY KHCJIOTY 1 11 coni (mexTrHath). BaxximBoro ocoOnmBi-
CTIO PO3YMHHOIO MEKTHHY, HEKTaTiB 1 IEKTUHATIB € 1X 3JaTHICTh YTBOPIOBATH Teli B
MIPUCYTHOCTI IYKPY Ta KUCJIOT. PO3YMH 3 MacOBOIO YAaCTKOK PO3YMHHHX CYXUX peyo-
BuH Bix 65 mo 70 % i mokasHukom pH Bin 3,1 mo 3,5. Y remsax micturbes Bin 0,2 mo
1,5 % nexruny. Lle BIacTUBICTh MEKTHHOBUX PEUYOBHH MIMPOKO BUKOPUCTOBYETHCS Y
XapuoBiil MPOMHUCIOBOCTI MPH BUTOTOBJICHHI JKeJle, MapMesaay, [KeMiB, MacTuIy,
(bPYKTOBHX HAYMHOK JUIsl I{yKepoK. Haiibinbliie MeKTHHOBUX PEYOBUH MICTUTHCS B
¢pykTax Ta oBoyax. 3araqbHUI BMIiCT IIEKTUHOBHX PEUYOBHH B 3MIIIAHOMY pallioHe 3
eHepreTuyHo HiHHICcTIO 2400 KKan nocsarae Big 3 10 4 T Ha 100y.

[lexTHHOBI PEYOBMHHU BiAHOCATH 1O 3ac00iB MPOQITAKTHYHOII JTIKyBaJIbHOT
nii. Ile noB'si3aHo 3 THM, IO NMEKTHHOBI PEUYOBMHHM BUKOHYIOTH Di3HI (i3iosoriuni
¢yskmii. [IeKTHHOBI PEYOBHHU CHPUSIOTH 3HIKEHHIO KPOB'SHOTO THCKY, 3B'S3YIOTh
1OHU TOKCHYHUX XIMIYHHX €JIEMEHTIB 1 paliOHyKIIiliB (CBUHEIb, PTYTh, KOOAIBT, Ma-
praseis, 6epuiiii, cTpoHuii-90, nesiit-137) i BuBosITH 1X 3 opranizmy. Kpim mporo
BCTAQHOBJICHO, III0 BOHU CIIPUSIOTH 3YIHHII KPOBOTEYi, TOMY NEKTHHOBI PEYOBHHH
BHUKOPHCTOBYIOTH ITiJ] Yac JIIKYBaHHS 5K 30BHIIIHIX, TaK i BHYTPIIIHIX KPOBOBHJIMB, &
TaKOX MPUCKOPIOIOTH 3aKMUBAHHS paH (MaloTh MPOTU3ANANbHY if0). JleTokcukariiii-
Ha BJIACTHUBICTh MEKTUHY IIUPOKO BUKOPUCTOBYETHCS y MPOQUIAKTHUII OTPYEHD BaXK-
KAMH METajaMH, TOMY B IIMX BHIIaJIKaX PEKOMCH/IOBAHO PALiOHH XapdyBaHHs, SIKi
36araueni nexktuHoM Bif 10 mo 15 r wHa moOy. Haiibinbir epeKTHBHUM € MEKTHH 3
erepudikariero Big 40 1o 60 %, BiH MiCTUTBCS B OBOuYaX. [IeKTHH BIUIMBAE Ha 3HHU-
JKEHHSI BMICTY Xousiectepoity y KpoBi. s 31aTHICTh BIIACTHBA TIIBKU MEKTUHY, KU
BUcokoeTepupoBanuii, mpubnusuo 60 % erepudikarii. [IpupoJHUM AXKEPEIOM TaKo-
IO TIEKTHHY € (QPYKTH 1 MUTPYCOBIi, (HPYKTOBI MOPE, KOMITOTH, XKEJIe, MApMEJaJl, COKI

3 M'HKOTTIO, a TaKOoX MOJIOYHI IIPOAYKTH, MaﬁOHeSH, KpeMHU, MOPO3UBO, KOHAUTECPCh-
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Ki BUpOOH, sKi 30aradeHi MeKTHHOM. [IeKTHHOBI peuOBHHH, SIKI HAIXOISITh B IIUTYH-
KOBO-KHIIKOBHI1 TPAKT 3 DKero, IePeXoAiTh O TOBCTOI KUILKH, /1€ TIOBHICTIO MeTali-
3yI0TbCSl. BOHM PO3IIEIUIIOIOTECS MEKTOMITHIHAME (epMEHTaMH KUIITKOBOI MiKpod-
JIOpY 10 KiHIEBHX IPOJXYKTIB: METAHOJ, HACHYEHI Ta HEHACHYCHI JKHPHI KUCIOTH,
TAJIAKTYPOHOBA KHUCIOTA. [IeKTHMHOBI PEYOBHMHH YAaCTKOBO PE30POMPYIOTCS 1 BHBO-
JSITBCSL 3 OPTaHi3My 3 cedeto. [IeKTHHOBI PEYOBHHH yIOBUIBHIOOTh [IEPECYBaHHS 3a-
JIUIIKIB 1K1, TABUIIYIOTh B'SI3KICTh CKJIaJJOBUX YaCTHH.

Kameni - HecTpyKTypHi moiicaxapuiu, sIKi CKIaIaloThCs 3 TIFOKYPOHOBOI i
raJakTypOHOBO# KUCIOT. BOHM pO34MHHI Y BOJI, 3aTHI MOB'SI3yBaTH CICMEHTH 3 TIa-
PHOIO BaJICHTHICTIO. Y XapuoBili NPOMHCIOBOCTI BHKOPHUCTOBYIOTH TaKi KaMe[i, siK
rymiapa0ik, kKameb pi>KKOBOTO JiepeBa, KapaBaeBa KaMe/lb TOIIO.

JlirHiHN - HEByTJICNeBI PEYOBMHHU KIITHHHUX OOOJIOHOK, SIKi CKJIaaloOThCS 3
MOJIMEpIB apOMAaTUYHUX CIUPTIB. BOHM HamalTh MIHICTH 00OJOHOK POCIMHHUX
KITTHH 1 3MEHIIYIOTh iX po3uieruieHs GpepmeHtamu. [IpoaykTH, sSiKi MIiCTATH 6arato
JITHIHY, TIOTAHO MEPETPABIIOIOTHCS.

Iykpu, 1e 3arajipHa Ha3Ba JJIsl BCIX NPOCTHX BYIJIEBOAIB. BoHHM mpuCyTHI y
Xap4OBUX MPOJYKTaX ad0 YTBOPIOIOTHCS B OPTaHi3Mi MiCIis MepepoOIeHHS CKIATHUX
BYTJICBOAIB (IONicaxapyiB, KpOXMa0). Bei mykpH, He3aneKHO Bij CcBOTO JpKepena,
MIOTH Ha OpPraHi3M OJJHAKOBO. Y MOMIPHHUX /103aX IyKOp KOPHCHUIA i HABITh HEOOXI1/I-
Huil. HIkigmuBuii came HaIUTHINOK IYKPY, BiH BHKJIHKA€ OXKHUPIHHA, Kapiec, miaber
JIPYTOro THITY Ta iHII 3aXBOPIOBAHHSI.

Lykpu mOAISIIOT HAa HATYPAJIbHI MiJCONOKeHI PEYOBHHH POCIUHHOIO T10-
XOJKEHHS 1 COTOIKI PEYOBMHU XiMIYHOT TIPUPOIH.

Jlo HaTypaJbHHUX 3aMIHHUKIB I[yKPY BIJHOCATH: (PYKTO3Y, TIIIOK030(ochop-
HUIA CHPOIIL, TIII0OKO30TaTaKTO3HUH CHPOII, COPOIT, KCUITIT, MaHIT, CTEBIO3UI.

JT0 CHHTETHYHUX COJIOAKHAX PEYOBHH BIJHOCSTH: aclapraM, LUKJIaMaTH, ca-
XapHH, ycall TOLIO.

[upokoro momupeHHs: HaOyIu COpOIT 1 KCHIIIT, sIKi MICTAThCS B HEBEIHKUX

KUTBKOCTSIX 1 B TKaHWHAX JtoguHa. COJIONKICTh cOpOITY Maiike B JIBa pa3sd HIDKYE,
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HiK 1mykpy. Ilpu ioro moxaBaHHi 10 HAMOIB Bi4yBA€ThCS ACAKHN CTOPOHHIN mprC-
mak. CopOiT OTpUMYIOTH B IIPOLeCi BAPOOHHUIITBA aCKOPOIHOBOT KHCIIOTH.

Keunit (mpubnmsno Takuii ke COTOAKUH, SIK ITyKOpP) BOJIOII€ OXOIOMKYIOUH-
MH BJIACTHBOCTSIMH. [IpH 3acTOCYBaHHI, IK KOMIIOHEHTA TPU BUPOOHHIITBI HAIOIB Ta
MPOAYKTIB HE HAZa€ CTOPOHHBOTO cMaKy. KCHIIIT BUAUISAIOTH 3 IOYATKIB KyKYpYyA3H,
nmymmuHHS 6aBoBHH. KamnopiiiHicts copbity - 3,53 xkan/r, kcwmity - 3,67 Kkau/T,
TOOTO ONM3bKa IO €HEePreTHYHOI LIHHOCTI IHIINX BYTJIEBOMIB. B oprani3mi JroquHu
KeuIiT i copOit posmerutioerbes 10 CO2 1 H2O, He BUKIHKAIOYH i BHIECHHS PiBHS
[IFOKO3H B KPOBi, TOMY iX BUKOPHUCTOBYIOTH B PalliOHaX XapuyBaHHsS XBOPHX Ha I[yK-
poBwuii miader.

CreBio3u[ - 11e TITIKOAIKAIOI, SIKHi OTPUMYIOTh 31 POCITHHHU CTEBisL.

AcnapTam CKJIaJaeThCsl 3 acmapariny, (eHijalaHiHy Ta METHIIOBOTO CITUPTY.
Ipu posmeruienHi 1 r acnapramy BuainsieTbes 4 Kkan. Bin HecTilikuil mpu BHCOKOT
TeMIIepaTypu 1 y BOAHUX po3unHax. /lo6oBa no3a acmapramy cTaHOBUTH 40 MI/Kr
MacH Tija.

uknamar - OCHOBHHH MPOAYKT OOMiHY IIMKJIOT€KCHIAMHUHA, SIKMH Ma€e KaH-
LIEPOTEHHI BIACTUBOCTI, 1 Yepe3 IMbOTo 3a00POHEHO B 0araThoX KpaiHax.

CaxapuH - Hal{OLIbII MOMIUPEHUH 3aMIHHHUK IIyKpY XIMI4HOT IPUPOAN.

ByrieBoau. BniiuB kyJjiHapHoro o6poo/ieHHs

IMpoaykTu xapuyBaHHS MIiCTATh MOHOCAaXapHaM (TJIIOK03a, (GPYKTO3a), OJIiro-
caxapud (fi- 1 Tpucaxapo3a-MaibTo3a, JJaKT03a) mojicaxapuad (Kpoxmalib, HeTI0-
3a, TEMIIEeITI0I03H, TIIIKOTEH) 1 OJM3bKi JI0 BYTJICBOIB IEKTHHOBI PEYOBUHH.

B mpomeci BUTOTOBNICHHS pPi3HHX IMPOAYKTIB Xap4yBaHHs, YacTHHA IYKPiB,
SIKA MICTSITBCSI B HUX PO3IICIUIIOETHCSA. B OMHUX BHUMAAKAX PO3LICIUICHHS O0OMEKY-
€ThCSI TIAPOITI30M JIMCAaXapHIiB, B IHIINX BiIOYBAEThCS OUIBII MIMOOKUH po3ma IyK-
piB, a came BiIOyBarOTHCS IPOLECH:

- OpomiHHS;

- Kapamedi3arii;
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- MEJIaHO11IHOYTBOPEHHSI.

Tiapodi3 aucaxapuais. Jlucaxapuan riiponizyrOThCs i Q€10 sIK KUCIIOT, TaK

1 ¢pepmentiB. Kucnotauii rizpomi3 Mae MicIie B TAaKUX TEXHOJOTIYHUX IIPOIIEcax, sK
BapiHHA (PYKTIB 1 AT y po3uHHax ILyKpy pi3HOI KoHHeHTpauii. Taki TexHONOriuHI
oreparii 3acTOCOBYIOTh TIPH BUPOOHHUIITBI KOMIOTIB, KUCLITIO, (PPYKTOBUX Ta SAT1IHUX
HAYMHOK JUIsl KOHANTEPCHKUX BUPOOIB, 3aIiKaHHS SOIYK, YBapIOBaHHS IyKpY 3 Oy/Ib-
SIKOT Xap4oBOT KHCJIOTOO MPH BUPOOHUITBI KOH(DITIOpIiB Ta mKkeMiB. Caxaposa B BOJ-
HHMX PO3YMHAX ITiJ{ BIVIMBOM KUCJIOT MPUEIHYE MOJIEKYJY BOAU 1 PO3LICIUIIOETHCS Ha
PiBHI KUTBKOCTI TIIOKO3M i (GpykTo3m (iHBepcis caxapos3w). YTBOpeHHI iHBepTHHIT
LIYKOp /100pe 3aCBOIOETHCS OPTraHi3MOM, BOJIOZI€ BUCOKOIO IIPOCKOITIYHICTIO 1 3/1aT-
HICTIO 3aTPHUMYBATH KPHCTATI3AIII0 CaXapOo3H.

DepMEHTATHBHOMY T1IpOJTi3y MiIIAI0THCS caxapo3a i MajabpTo3a Mpu OpoaiHHI
iy MOYaTKOBHH Tepiojl BUMIYKH IpikKkoBoro Ticra. Caxaposa i BILIHBOM (epme-
HTY caxapasd PO3LICTUIIOETHCS Ha TITIOKO03Y 1 GPYKTO3y, a MajbTo3a mia Aicto pepme-
HTY MaJbTa3M - 70 JABOX MOJIEKYJ ToKo3u. O0naBa (hepMEeHTY MICTATHCS B APiK-
mkax. Caxapo3a JOAAETHCS B TICTO BiJIMTOBITHO A0 PELENTYPHOI 3aKIaKH, MaJIbTO3a
YTBOPIOETHCS B MPOLEC] TiAPOIi3y 3 KpoXxManro. MOHOCaxapuan sKi HaKOTUISIOTHCS
0epyThb y4acTb B PO3ITYIIEHHI APIXPKOBOTO TicTa.

Bpoxinust. [nmubokomy po3naay miAgaroThCs IyKPU OpU OpOTIHHI JAPIXKIKO-
Boro Ticta. Ilix niero hepMeHTIB IpiXk/PKIB IyKPH IEPETBOPIOIOTHCS B CIIUPT 1 ByTJIe-
KUCIMI ra3, ocTaHHil po3mymrye ticro. KpiM Toro, mija 1i€l0 MOJOYHO-KUCIUX Oak-
Tepii LyKpy B TECTi NEPETBOPIOIOTHCS B MOJIOYHY KHUCIIOTY, SIKa 3aTPUMY€E PO3BUTOK
THWJIBHUX NIPOIIECIB i cripusie HaOyXaHHs O1IKIB KJICHKOBHHH.

Kapawmenizanis ['mubGokunit po3nan mykpiB Mpy HarpiBaHHi iX BHUIIE TeMIepa-
TypH IUIaBICHHS 3 YTBOPEHHSAM TeMHO(MapOOBaHUX MPOAYKTIB HA3UBAETHCS Kapame-
nizaniero. Temmepartypy IIaBiIeHHS:

- pyxro3u Big 98 mo 102 °C;

- TIII0KO3H Bif 145 mo 149 °C;

- caxaposu Big 160 mo 185 °C.
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11i cxiamHi mporecH A0CiPKEHHI He TIOBHICTIO. Taki mpoliecy B 3HAYHIH Mipi
3aj1eXxath Bil BUAY 1 KOHLEHTpALIT IlyKpy, yMOB HarpiBaHHsi, nmokasuuka pH cepemno-
BHINA Ta IHMHKX (AKTOPiB. Y XapuoOBiii IPOMHUCIOBOCTI, OCOOINBO MPU KyJIiHAPHOMY
00poOieHHi, HaifyacTille TPUBAIOTH MPOIECH Kapamednizamii caxaposu. Ilpm Harpi-
BaHHI caXxapo3’ B XOJi TEXHOJOTIYHOTO MPOIECY y CIa0OKUCIOMY a00 HEUTpaIbHO-
My CepeIOBHIII BiIOyBa€THCS YaCTKOBA IHBEPCIS 3 YTBOPEHHSM TIIIOKO3H 1 ppyKTO3H,
SKi 3a3HAIOTh MOJAJBIINX IIEPETBOPeHb. Hampukiaz, Bif MOJEKYIH TJTIOKO3H MOXKE
BiJILIETTUTHCS O/IHA 200 JBI MOJIEKYJIM BOAM (Jeriaparaitis), a IPOIYKTH, sIKi yTBOPH-
nucst (QHTIApUAN) 3'€MHAETHCS OJMH 3 OJHUM a00 3 MOJCKYJIOK caxaposu. Hacryrm-
HUI{ TEIJIOBUI BIUTUB MOJKE TIPHBECTH J0 BHJUICHHS TPETHOI MOJIEKYJIH BOJIHU 3 YTBO-
pentsiM okcumetTundypdyposty, sSIKuid Ipu MOJaIbIIOMy HArpiBaHHI MOXe po3maia-
THCS 3 YTBOPEHHSIM MYpAIINHO] i JEeBYJIIHOBOI KHCIOT a0 yTBOpIoBaTH rnodapooBaHi
3'ennanns. [logapOoBaHi 3'€fHAHHS € CyMilll pEYOBUH PI3HOTO CTYIICHS IOJIiMepH3a-
i

- KapaMmeJaHa - PeYOBHHA CBITIIO-COJIOM'SSHOTO KOJILOPY, IO PO3YHHSETHCS B
XOJIOJIHIN BOJI;

- KapaMeJieHa - peYOBHHA KOPHIHEBOTO KOJIHOPY 3 pyOIHOBHM BiATIHKOM, PO-
3YMHSETLCA 1 B XOJIOAHIMN, 1 B KUIUISYii BOJI;

- KapaMelliHa - pe4OBHHA TEMHO-KOPUYHEBOT'O KOJIBOPY, POZYHHSAETHCS TIIIbKU
B KUIUITYIA BOII.

Ili pe4oBHHH NEPETBOPIOETHCS B Macy, sKa HE KpHCTai3yeTbes. Taky macy
BHUKOPHCTOBYIOTh B SIKOCTI Xap4oBoro OGapsuuka. [Iporec kapamerisaiisi IyKpiB BH-
KOPHUCTOBYIOTh NPH KyJliHapHOMY 0OpoOieHHi (Tpu macepyBaHHI IHOYJIi i MOPKBU
Jutst OyJIBHOHIB, NPH 3aIiKaHHI S0JIyK, IPH NPUTOTYBaHHI 0araTh0X KOHIMTEPCHKHX

BHUPOOIB 1 COJIOKUX CTPAB).

MenanoininoytBopeHss. lle B3aemoisi BiIHOBIIOBAIBHUX IYKPiB (MOHOCA-
XapuId 1 BiJHOBIIOBAJIbHI AUCAXAPUIM, K MICTATHCS B CAMOMY TPOAYKTi, TaK i yT-
BOPIOIOTHCS TIPH TiAPOi3i OLTBII CKIAJHUX BYTJIEBOJIB) 3 aMiHOKHCIOTAMH, TETITH-
naMu 1 OlTKamM, IO TPHBOAUTH 10 YTBOPEHHIO TeMHO(ApOOBaHUX IPOIYKTIB-

MenaHoinuHiB ( Bix rpenpkoi melanos - Temuuii). Lleii nporec Ha3uBaKOTh TAKOX pe-
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akuiero Maiiapa, Ha iM'st BUeHOTO, sikuid B 1912 p Brepie onucag 1ieit npouec. Peak-
LSl MEJTAaHOIAIHOYTBOPSHHSI Ma€ BEJIMKE 3HAYCHHS IMPU KyJiHAPHOMY MPUTOTYBaHHI
MPOIYKTIB.

[To3nTHBHA POJIb MENAHOINIHOYTBOPECHHS IOJATa€ B yYTBOPEHHI ameTUTHOL
CKOPUHKH Ha CMa)KCHHX, 3aIICYCHUX CTpaBax 3 M'sica, MTHIll, pulu, 3ameveHa mKipo-
YKa y KOHAUTEPCHKUX BHpoOax 3 TicTa; moOidHI MPORYKTH Ii€i peakiii 6epyTh yd-
acTh B YTBOPEHHI CMaKy i apoMaTy TOTOBHX CTPaB.

HeratuBHa posb peakiiii MeIaHOiIiHOYTBOPEHHS MOJISATa€ B TOMY, IO BOHA
BUKJIMKA€ MOTEMHIHHS (PUTIOPHOTO XKHUPY, PPYKTOBUX MIOpE, JESIKUX OBOYIB; 3HHU-
’Kye Oi0JIOriuHy WIHHICTh OiNKIB, OCKUIBKM 3B'SI3YIOThCS aMiHOKHCIOTH. B peakiito
MEJIAHOIJIHOYTBOPEHHSI O0COOJIMBO JIErKO BCTYMAIOTh TaKi aMiHOKHCIOTH, SIK JIi3HH,
METIOHIH, SKHX HaifyacTime Opakye B OLIKY POCIMHHOTO IoXoipkeHHs. [licis 3'en-
HaHHS 3 [YKpPaMH 1[I KUCJIOTH CTAIOTh HEJOCTYITHUMH Uil (EPMEHTIB OpraHiB TpaB-
JICHHS, 1 HE BCMOKTYIOTBCS B IITYHKOBO-KHIIIKOBOMY TpakTi. IIpu KysniHapHOMY TIpH-
TOTYBaHHI JISSIKMX CTPaB HArpiBalOTh MOJIOKO 3 KpymaMu abo oBouamu. B pesynbrarti
B3a€MO/IIT JIAKTO3H 1 JII3UHY 0i10JIOTIUHA [[IHHICTB OLIKIB TOTOBHX CTPAB 3HMKYETHCSI.

3miHu kpoxmaiio. Kpoxmaiab MHUPOKO BUKOPHCTOBYETHCS MPH BHPOOHHIITBI
NPOJYKTIB XapuyBaHHs. Lle 00yMOBIEHO TEXHOJIOTIYHMMH BJIACTHBOCTSIMH KpOXMa-
JH0:

- HaOyXaHHsM 1 KJIecTepH3alis;

- Tigpodis;

- IeKCTpUHI3aLiero (TepMidHa JeCTPYKILis).

HaOyxanns 1 xneiicrepusanist kpoxmamo. HabyxanHs - oqHe 3 HallBaykJIUBI-
IIMX BIACTUBOCTEH KPOXMAIIIO, SIKE BIUIMBAE HAa KOHCUCTEHIIO, GopMy, 00CAT 1 BUXIJ
TOTOBHX MPOAYKTIB. IIpu HarpiBaHHI KpOXMaJio 3 BOJOK (KPOXMAaJbHOI CyCHEH3il)
1o temneparyp Bif 50 qo 55 °C, kpoxManbHi 3epHa MOBITBHO MOTJIMHAIOTE BOIY 10
50% cBo€i MacH i 0OMeKeHO HaOyXatoThb. [Ipu LbOMY MiIBUIIEHHS B'A3KOCTI CYCIIEH-
311 He cmoctepiraeTbesi. HaOyxanHs me oOOpOTHUII mporiec, Micis OXONOMKEHHS 1
CYIIIHHSI KPOXMaJTh IIPAKTUYHO He 3MiHIoeThCs. [Ipu HarpiBaHHI 10 TeMnepaTypH Bif

55 no 80 °C kpoxMalibHi 3epHa MOTJIMHAIOTH BEJIHUKY KiJIbKICTh BOJM, 30UIBIIYIOTHCS
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B 00cs31 B KiJbKa pa3iB, BTpayaroTh KPUCTaNiuHy OyJOBY, a OTXKE, aHI30TPOIHICTb.
KpoxmainbHa cycreH3isi nepeTBOpIo€eThes B Kielictep. [Iporiec yTBopeHHs Kiencrepy
Ha3UBAETHCS KiIeHcTepu3aniero (e pyHHyBaHHS HATUBHOI CTPYKTYPH KPOXMAIBHOTO
3epHa, SIKe CYNPOBOKYIThCS HaOyxaHHsAM). Temmeparypa kielcrepuzamii pi3HHX
BH[IIB KPOXMaIII0 HEOAHaKoBa. Tak, kiueiicrepusaris:

- KapTOIUITHOTO KPOXMAJIF0 HACTAE 3a TeMIIepaTyporo Bix 55 no 65 °C;

- MIIEHUYHOTO KPOXMAIIo 3a Temrepatyporo Bix 60 1o 80 °C;

- KYKYPYI3SHOTO KpPOXMAJIIO 3a Temmeparyporo Bin 60 mo 71 °C;

- PECOBOTO KPOXMAJIIO 3a Temreparyporo Big 70 no 80°C.

Iponec knelicrepusanii KPOXMaJIbHOTO 3€pHA W€ OSTAIHO:

3a temmeparyporo Bix 55 10 70 °C, 3epHa 301IbLIYIOTECS B 00Cs3i B KijlbKa
pa3iB, BTpayaloTh ONTHYHY aHI30TPOIHICTH, ajie me 30epiratoTh 6arato mapoBy Oy-
JOBY. Y IIEHTPI KPOXMAaJbHOI'O 3€pHA YTBOPIOETHCS MOPOXKHUHA «OyibOaIKay; cy-
CIICH3is 3epHa y BOJI IEPETBOPIOETHCS B KICHCTEP - HU3KOKOHIIGHTPOBAHMI 301Ib
aM1JI03H, B SIKOMY PO3TIOIUICHI HAOPSIKIII 3€pHA, IIe TepIia CTajis KieicTepu3aiii.

[Mpu HarpiBanHi 3a Temneparypoto Buie 70 °C y nmpHCYTHOCTI 3HAYHOI KiJib-
KOCT1 BOJM KpOXMallbHi 3epHa 30UIBIIYIOThCS B 00cs31 B gecsaTkH pasziB. LllapyBara
CTPYKTypa 3HHKA€, 3HAUHO ITiIBUIIY€ETHCS B'A3KICTh CHCTEMH, 1I€ JIpyra CTajist Kieiic-
tepusanii. Ha wiif craaii 30i1b11yeThCs KUTbKICTh PO3UYHMHHOI aMiJIO3W; PO3YHH ii dac-
TKOBO 3aJIMIIAETHCS B 3€PHI, @ 4aCTKOBO AU(YHIY€E B HABKOJIUIIHE CEPEIOBHUILIC.

[Ipn TpuBaroMy HarpiBaHHI 3 HQJJIMIIKOM BOJH, KPOXMaJIbHI OyJIb0aIIKu J10-
MarOTHCSI, 1 B'SI3KICTh KIIEHCTEpy 3HMIKYEThCs. B KysiHapHIH 3aCTOCOBYIOTH MpoOIec
PO3piIKeHHs KHCUTo abo kelle B pe3ysbTaTi HaAMipHOTO HarpiBaHHS. Kpoxmais Oy-
JTIEOOBUX POCIUH (KapTOIUIs, TOMIHAMOYpP) Ja€ MPOo30pi KICUCTEPH KeNIemomaiOHoT
KoHcHCTeHLi1. KpoxMasib BUTOTOBIICHHUH 3 36pHOBHX KyJIbTYp (KYKypy/a3a, puc, Iiie-
HUIS ) Ma€ HENpO30pHi, MOIOYHO-OLIHI KOJIip, MacTOnoAi0Hy KOHCHCTEHIIIIO.

KoHcucrenwis kieictepy 3aexKuTh BiJl KITBKOCTI KPOXMATIO:

- ipu BMicTi Bix 2 10 S5 % Kiefictep BUXOIUTh PiAKUM. BHKOPHCTOBYIOTH SIK

KOMITOHEHT TIPH IPUTOTYBAHHI PiAKUX KUCIIB, COYCIB, CYMiB-ITIOpE;
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- TIpu BMicTi Bix 6 10 8 % - KielicTep BUXOAUTH IYCTHM. BUKOPHCTOBYIOTH SIK
KOMITOHEHT MPH MPUTOTYBaHHI T'YCTHX KUCIIIB, XKejle, KOHIUTEPChKIX BUPOOIB.

Ha B's3kicTh KielicTepy BIUIMBa€ HE TUIBKH MacoBa 4YacTKa KOHIIEHTpAmii
KPOXMAJTI0, @ TAKOXK MPUCYTHICTh PI3HUX XapUOBHX PEUOBHH -IyKPiB, MiHEPaIbHUX
€JIEMEHTIB, KHCJIOT, OUIKiB Tomo. [Ipr 0X0momKeHHI KpaXMaJTOBMUCHUX MPOIYKTIB
KiJIBKICTh PO3YMHHOI aMUIO3H B HUX 3HIDKYETHCS B Pe3yJIbTaTi peTporpajarii (Buma-
naHHs B ocan). [Ipu oMy BinOyBaeThCsl CTapiHHS KPOXMAaIbHUX XOJIOALIB (CHHEpe-
3uc), i BUpoOU yepcTBitoTh. [IIBUAKICTH CTapiHHS 3aJI€XKUTh BiJ BUIY BUPOOIB, iX BO-
JIOTOCTI 1 TeMmnepaTypu 30epiranHs. UM BHIIE BOJIOTICTh CTPABH, TUM 1HTCHCHBHIIIIE
3HIKYETHCS B HBOMY KiJIBKICTh BOJOPO3YMHHHX peYOBHMH. HaiOiibin MIBUAKO CTa-
PIHHS MPOTIKa€ B MIIOHSHIM Kallli, MOBUIbHIIIE - B MaHHIH 1 rpeyaniil. [TigBumenHs
TEMITepaTypH rajJbMye€ IIPOIEC PeTPOrpamariii.

Tiaposi3 kpoxmaito. KpoxmanbHi nosicaxapuiy 34aTHi po3nagaTies 10 MO-
JIEKYJ CKJIaZOBUX iX IMyKpiB. [Iporiec Mae Ha3By rigpodi3, Tak sK e 3 MpUeIHAHHIM
BOJH. PO3pi3HAIOTE pepMeHTATHBHUHN 1 KUCIOTHUIT Tinpoi3. depMeHTH, Mo po3ie-
IUTIOIOTh KPOXMaJlb, HOCATDH Ha3BY aMmisia3. ICHYIOTb JiBa BUJy aMmisia3u:

0-aMijasa, sKa BUKJINKAE YACTKOBUU PO3MAJ JIAHIIOTIB KPOXMAIbHHUX MOJIica-
XapujiiB 3 YTBOPCHHSIM HHU3BKOMOJEKYJSIPHUX CIIONYK-ACKCTpHUHIB. [Ipu TpuBasoMmy
TiIpOITi3i MOKIIMBE YTBOPEHHS MAIbTO3H 1 TITIOKO3H;

B-aminasa, sika pO3IICILIIOE KPOXMAJb 10 MajgbTo3u. DEepMEHTATUBHUIA Tipo-
JIi3 KPOXMAITIO BiJJOYBAETHCS MIPU BUTOTOBJICHHI JPKPKOBOTO TICTa 1 BUITIYII BHPO-
01B 3 HHOTO, BaPiHHI KAPTOILTI TOILO.

VY nmennuHOMy OOpoIIHI 3a3BM4Yail MIiCTHThCA [J-aminasa; ManbTo3a, sKa
YTBOPIOETHCS i 11 BIUTMBOM, € )KHBUIIBHUM CEPEAOBHUILECM IS APIXKIKIB. B Gopor-
Hi 3 IPOPOCIIOro 3epHa MepeBaXkae o-aMinasa, 0 YTBOPIOIOTHCS i ii BILTHBOM [IeK-
CTPHHU HAJAIOTh BUPOOaM JHIIKICTh, HENpHEMHHHN cMak. CTymiHb Tipotizy Kpoxma-
JIF0 T[T Ji€ro B-aMinasy 3011bIIy€eThCs 3 MiABUILCHHAM TEMIEpaTypH TicTa IPpH 3aMici
i B MOYATKOBHUI Tepio BUIMIYKH, 31 30UIbIIEHHIM TpHUBanocTi 3amicy. KpiM Toro, Bo-
Ha 3QJIOKHUTH BiJl KPYMHOCTI OMeNy OOpOIIHA i CTYNEHs MOLIKODKEHHS KPOXMallb-

HOI'O 3€pHa.
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Xo4a KOHIIEHTpaLisl IBOTo Hoicaxapuay B M's3ax 3HayHO Hipk4e Bif 0,5 1o
1,5 %, npote B HOpMi 2/3 Biz 3arajabHOT KiJIbKOCTI 3HAXOUTHCS B M'A3aX.

Yum Giible MOIIKOKEHOTO 3epHa (YMM TOHIIE TOMeN OOPOIIHA), THM IIBU-
e TIPOTIKae Tiapoii3 ado (pepMEeHTaTHBHA JECTPYKIis KPOXMao. Y KapToILTi Ta-
KOX MICTUTBCS [3-amisia3a, 0 IepEeTBOPIOE KPOXMallb B MaJbTO3y. ManbTo3a BUTpa-
4aeThCs Ha MUXaHHs Oyns0. 3a TeMnepaTyporo, HabmxkeHot 1o 0 °C, nuxaHHs CIio-
BIIbHIOETBCS, MAJIbTO3a HAKOIMHMYYETHCS, 1 KapTOIUIS CTae COJOAKON0 (MiZAMOpOXKEHa
kaproris). [Ipy BUKOPUCTAHHI I IMOPOKEHOI KapTOILIi, PEKOMEHI0BAHO BUTPHMATH
JICSKUI Yac Mpu KIMHATHIN Temreparypi. Y HbOMY pasi IUXaHHS JI0 HEi MOCHITIOETh-
Cs1, COJIOAIKYBATICTh 3MEHILYEThCSA. AKTUBHICTD [3-amisia3u 3pocTae y iHTepBaii Bia 35
1o 40 °C, 3a temneparypoio 65 °C, pepmeHT pyitHyeThesi. ToMy, SKIIO KapTOILIIO
repe BapiHHIM 3aJIUTH XOJIOIHOIO BOJOIO, TO TIOKH OyJIEOM IpOTrpiBarOTHCS, 3HAYHA
YaCcTHHA KPOXMAJIO BCTHIHE [IEPETBOPUTHUCS B MaJIbTO3y 1 IEpelTH B BiiBap, i BTpa-
TH HOXUBHUX PEYOBHH 301IbLIY€THCS. SIKIIO 7K KAPTOIUTIO 3aJIUTH KUIUISYOIO BOJIOIO,
TO aMija3a IHaKTHBYETHCS 1 BTPATH MOKUBHHUX PEIOBHH Oy TyTh MEHIIIE).

PexomennoBaHi HOpMH BYTJICBOJIIB y I000BOMY pallioHi HaBesieHi y Tabmuiix 1; 5.

NH,
)N|\ N NAS I'nasa 4.
Vi = . . .
HC” N he Bitaminn. 3na4enns T2 BILIMB HA OPraHi3M

OH

Bitaminu BiHOCATBCS 10 TPy HE3aMiHHMX HYTpIEHTIB OpraHiuHOl HpHpPO-
IV, pI3HOMaHITHOT OyJ0BH, sIKi HEOOXiIHI Ui 3a0e3neueHHst OOMiHy pedoBuH. Bita-
MiHHU TIOBHHHI MOCTIHHO HAJAXOIUTH 3 TKCI0, TaK SK BOHHU Mai’ke HE CHHTE3YIOThCS B
oprasi3mi i JIMIIe AesKi ICTOHIPYIOTCS B TKAHWHAX.

Tlorpeba y BiTaMiHaX OOYHCIIOETHCS B MUTIrpaMax i HaBiTh y TUCSIYHUX YaCT-
kax (mikporpamax). Jleginut Oyap-sKoro BiTaMiHy CIIOYaTKy Cy0'€KTHBHO HEBIIUyT-
HUW. BUHMKHEHH] NOpYIIeHHS 0OMiHY PEYOBHMH Ha IEPIINX I10pax HE MPOSBIAIOTHCS
B 30BHIIIHIX 03HaKaX. B TOH ke 4ac MoCTyMmOBO PO3BUBAETHCS 3aXBOPIOBAHHS T1MIOBI-

TaMiHO3 B JaJIbIIOMY MOXYTb IPUBECTU 10 HE3BOPOTHUX MaTOJOTTYHMX l'IpOL[CCiB —
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CTaHy aBiTaMiHO3y. HacizkoM HeJZOoCTaTHHOrO HAJXOPKEHHS BITAMIHIB € 3HIDKCHHS
CTIMKOCTI Oprai3Mmy /10 Jii HeraTuBHHUX (axkTopiB. BueHi 3 KIiHIYHOT MEAUIMHY TIO-
JUISIOTH IePBUHHI (€K30T€HH1) 1 BTOPUHHI (€HIOTeHHI) TIMOBITaMIHO3M.

[NepBuHHI TiMOBiITAMiHO3M 00YMOBIICHI HU3bKUM BMiCTOM BITaMiHIB y TIPOAY-
KTaxX Xap4yyBaHHs. Taki CTAaHW MOKYTh PO3BHBATHUCS B PE3yJIbTaTi HE30aIaHCOBAHOTO
XapuyBaHHS NEpeBaKHO padiHOBaHMMHU Npoxykrami. Lle meprr 3a Bce HemocTaTHE
CIIOXKMBaHHS 1Ki POCIMHHOTO MOXOJKCHHS, BUKOPUCTaHHS B paLliOHI Xap4yyBaHHS
HPOAYKTIB, SIKi HENPABUIILHO KyJIiHApHA IPUTOTOBJICHI, @ TAKOXK BXXUBAHHS MPOIYK-
TIB 3 KOHCEPBAHTAMHU, SIKI PyWHYIOTh BiTaMiHH. Tako)X iHaKTHBAIlisl IUX HYTPi€HTIB
BiZIOyBa€ThCS B POLIEC] 30epiraHHs MpH Aii KUCHIO.

Ha BMicT BiTaMiHIB B MPOIYKTaX Xap4yyBaHHS HETATHBHO BILIMBABE X MOBTO-
pHUiT migirpis. Bemmka KUTBKICTh BiTaMiHIB PYHHYIOTBCS B JIy)XKHOMY a00 KHCIOMY
CepeoBHIL, PH i1 yIbTpadioneToBUX IPOMEHIB.

BropuHHI TiMOBiTaMiHO3W PO3BUBAIOTHCS BHACITIJOK MOPYIICHHS (QYHKIIN
OpTaHiB CHCTEMHU TPaBJICHHS, IiJ{ BIUTMBOM iH(QEKIiHHUX areHTiB, 3aXBOPIOBAHb ITe-
YiHKH, NPU 3aCTOCYBaHHI JESIKMX MEIUYHHUX IpenapariB. SHWKEHHsS KHCIOTHOCTI
LITYHKOBOTO COKY € NMPUYMHOI PyWHYBaHHS NESKHX BITaMiHIB, 110 HaJXOIATH JIO
HUTyHKY. [TopyIieHHs: nporeciB BCMOKTYBaHHSI B TOHKOMY KHIIEYHUKY CYHPOBOJIKY-
€THCSI HEJIOCTATHIM HA/IXO/DKEHHSIM BiTaMiHiB B KpoB. Jleskuil JTiku, HAPUKIIA alie-
THJICATIIMIIOBA KUCIOTA, TOCHITIOIOTH BUBECHHS BITAMIHIB 3 OPTaHi3My 3 CeUero.

V TOpIBHSHO PIAKICHUX BHIAJKaX MOXKYTh PO3BHBATHCS Ti-IIEPBITAMIHO3M.
Bonu nos's3aHi 3 NpHiiOMOM JKUPOPO3YNHHUX BiTaMiHIB B 703aX, IIO ICTOTHO Tepe-
BHIIYIOTH (hi310JIOTIYHI HOPMU (HATIPHUKIIA/I, TIPU MTEpe03yBaHHi BiTaMiHiB A 1 D, siki
3aCTOCOBYIOTH Y HiTeH IS MPOQIIaKTUKH paxiTy i mopymeHs pocty). [lotpeba y Bi-
TaMmiHaX 3aJISKUTh Bl BiKy, CTaTi, XapakTepy TPYAOBOI TisUTbHOCTI, KIIMaTy, CTaHy

3JI0POB'SL.
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Kuacudikauist Bitaminis

Bitaminu MOXJIMBO MOJIIMTH Ha rpynu. besnocepennbo BitaMiHu, TOOTO pe-

YOBHUHH, 32 BiJICYTHOCTI SIKHX PO3BUBAIOTHCS CHEUU]iuHi aBiTaMiHO3M 1 BiTAMiHOIO-

TOHI PEYOBHHH, CTYIICHh HE3aMIHHOCTI SIKMX IIJIKOM He JoBeneHa. OMHaK BOHH BU-

SBJIAIOTh CHPUATIMBUN edeKT Ha rpouecu oOMiHY peYOBHH, OCOOIMBO B €KCTpeMa-

JIbHUX YMOBaXx.

Biraminu ginsaTe Ha ABI TpymHH:

1. BOIOpO3UHHHI;

2. KUPOPO3UUHHI.

Biraminu Ta Bitaminononioni 3’eqnanns. Knacudikaunia

Bopopo3unnni
BiTaMiHKM

7Kupopo3zuunni
BiTaminu

Biraminonoaioni
3’ €AHAHHS

Ackop0biHOBa KUCIOTA
(itamin C)

Kapmitin (Bitamid Bi)

TiamiH (BiTamin Bi)

Perunon (Bitamin A)

biodnaBonoinu (Bitamin P)

Pubodnasin (Bitamin Bz)

Kanprmdepon

D)

(BiTamiH

[TanramoBa kucnora (BiTa-
MiH Bis)

Hianun (HIKOTHHOBA KHC-
nota, Bitamin PP)

Tokodepoinu (Biramin E)

[MapaamiHoOeH30iHa  KHC-
nota (Bitamin Hi)

[Mipunoxcun (BiTamin Be)

®dinoxinonu (Bitamin K)

OporoBa kucioTa (BiTaMiH
Bu3)

[iankobamamin  (BiTaMiH

B12)

Xomin (Bitamin Byg)

@onmannH (pomieBa KHuCIO-
TQ)

IHo3uT (BiTamiH Bs)

ITanToTeHOBA KHCIOTa (Bi-
Tamil B3)

MerunmerioHin-  cynbdo-

Hiif (Bitamin U)

Biotun (Bitamin H)

Jlimoesa kucnora

V psizii IPOAYKTIB MICTSATBCS IPOBITAMiHH, TOOTO 3’€IHAHHS, 3 IKUX B OpraHi-

3Mi YTBOPIOIOThCS BiTaMiHM. JI0 HUX BIITHOCSATBCS KaPOTHH, IO PO3IICIIIOOTHCS B

psiii TKAaHWH 3 YTBOPEHHSIM pETHHONTY (BiTaMiH A), mesiki cTeposu (eprocrepoi, 7-

JIET1IpOX0JIeCTepoII), 1110 TIePEeTBOPIOIOThCS Y BiTamiH D mijx BimmBoM yibTpadiosne-

TOBHX MIPOMEHIB.
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VY TpaauuiiHUX palioHax Xap4yBaHHS, 10 BKIKOYAIOTh MPOAYKTH TBAPHHHO-
r0 i pPOCIMHHOTO TOXO/PKEHHs, HaiOIbI fediunTHuMHE € Bitamin C, BiTaMiHH IPYITH
B, Bitamin A. HaifqacTinie B3UMKy 1 paHHBOIO BECHOIO TaK SIK TPYIH IUX BITaMiHIB,
pyiHyBaTHCs B mporeci 30epiranns. Kpim Toro, Mae 3HaueHHsI 3MiHa aCOPTHMEHTY
npoayKTiB (QpyKTiB, OBOUIB, SATI[), SIKi Y 11l CE30HH CTa€ MEHII pizHOMaHiTHUM. [Tpu-
YHHA TinoBiTaMiHO3y D3, € CBITIIOBE roo{yBaHHs, TaK SK B3UMKY YJIbTpadioseToBi
MPOMEHI He JOCATal0Th MOBEPXHI 3eMIIi.

Jesixi BiTaMinu (IAHTOTEHOBA, JIinoeBa, (hoJieBass KUCIOTH, 0i0OTHH, TOKObe-

DOJIN) MICTATHCS B MPOAYKTAX Xap4yyBaHHs, TOMY 370pOBa JIOJMHA HE Bil4yBae He-
cradi B HUX. Mikpo¢uiopa, sika MICTUTBCS Y TOBCTOMY KHILIEYHHKY, CHHTE3Yy€ HeBe-

JIMKY KUTBKICTBh psity BiTamiHiB ((iutoxiHoH, domieBa KUCIOTa, MIPHIOKCUH), SIKi

MOXYTh BUKOPHCTOBYBATHCS OpraHi3MoM roauHu. [1pu 3miHi ckiany mikpodiaopw,
00yMOBJIEHOMY He30aJlaHCOBaHMM DAI[iOHOM Xap4yBaHHSIM, PI3HUMH 3aXBOPIOBaH-
HSIMHU TOBCTOTO KHIIICYHUKA a00 MPUHOMOM JTiKiB, IO MPUTHIIYIOTh KUTTEAISIBHICTD
MIKpOOpraHi3MiB, pO3BHBAIOTHCS BIAMOBIAHI rimoBiTamino3u. YacTkoBuid GiocwHTE3
HIialMHY 31HCHIOETHCSI B TKAHUHAX OPraHi3My JIIOJMHU 3 TpuntodaHy 3a y4acTio Ii-
pimokcuHa.

Bci BiTaminM, BiTaMiHHI PEYOBHHH Ta BITaMiHHI KOMIUIEKCH BUKOHYIOTH 3a-

XHCHY QyHKILi0 opranizmy. [Iporec il cneundiunuii Ta iIHAUBIAYyaTbHUI.

Bitaminn Bogopo3unnHi

Bonopo3unHHI BiTaMiHH JIETKO PO3YMHSIIOTHCS Y BOJI i, SIK MPABUIIO, JIETKO
BUBOJSITHCSI 3 OPTaHi3My, B Takiil Mipi, 110 BUAUICHHS CeYi € CUIbHUM MPEAUKTOPOM
CIOKMBaHHS BiTaMiHiB. OCKUIBKM BOHM HE TaK JIETKO 30€piraroThCsl, BaJKIUBHM €
O1IIBII MOCTIHHE BKMBaHHSI.

Boopo3unHHiI BiTaMiHU BiAIrparOTh BAXKIUBY POJb, & CAME: 3aXHUINAIOTh KITi-
THHH BiJI TONIKOKEHb. BUpoOIIsIOTh KoareH, 610K, skuii Oepe y4acTb B 3aro€HHI

paH, MiATPUMYIOUH CTPYKTYPY M's3iB, KICTOK 1 IIKIpH.
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QO

Bitamin C Ackop06inoBa KucjioTa HO
HO.__~3-O\ -0
CsHsOs¢ \/\S:T
HO OH

Ackop6iHoBa KkHcioTa Oepe ydacTh y OaraTthox Iporecax oOMiHYy pedOBHH.
Ackop0OiHOBa KHCJIOTa € KOMIIOHEHTOM OKHCITIOBAJIFHO-BITHOBHUX CHCTEM, HEOOXif-
Ha JUIS TiIPOKCUIIIOBAHHS IIPOJiHY. B pe3yinbTaTi bOro mponecy yTBOPIOETHCS OK-
CHIIPOJIiH, IKMH BUKOPHCTOBYETBCS ISl CHHTE3Y CTPYKTYP CIIOIYy4YHOI TKaHMHH. To-
My MPH HEIOCTAaTHI KiTbKOCTI aCKOPOIHOBOT KUCIOTH PO3ITYIIYIOTHCS SICHA Ta CTiH-
KM KamiIapiB, 3'IBISIOTHECS KPOBOBWIJIMBH, BHUIAQNAIOTH 3yOm. Taki mporecw mpuBo-
JSTh J10 PO3BUTKY KPOBOBIWIIMBY B POTOBIH NOPOXHHHI, BUTIaAiHHIO 3y0iB, IIe Xapak-
TepHi o3Haku uuHrH. Bitamin C crpuse OKHCIECHHIO XOJECTepHUHY, Oepe y4acTb B
YTBOPEHHI Psily TOPMOHIB, NPOSBIISIE BUPKCHUI TTO3UTHBHUI BIUTMB Ha 6arato Jja-
HOK IMyHHY cucTeMy opranizmy. Takox Bitamin C MpOTH[i€ YTBOPEHHIO HA/IHIIKY
BUTBHHUX OKHCIIOBAJIbHUX paguKaniB. TakuM 4WHOM, acKOpOIHOBa KHCIOTa HEOOXiM-
Ha Juist 3a0e3MeUeHHs] ONTUMAIIBHOTO KHUTTE3a0e3eUeHHs OpraHi3My.

Bitamin C pyHHY€ThCs M BIUIMBOM KHCHIO, II€H MPOIEC MPUCKOPIOETHCS
MpH HArpiBaHHI, a TAaKOX MpH Aii PepMeHTIB ackopOaTOKCHAa3H, MOJi(EHOTOKCHIA3
towio. [Ipu 3acTocyBaHHI TEIIOBUX (HArpiBaHHs, BapiHHS, 00CaDKEHHS) Ta MEXaHi4-
HUX (MOApIOHEHHS, IEPETUPAHHsI) MMPOLECIB, Y CHUPOBUHI POCIUHHOTO TOXOKSHHS,
pyinyerecs Bitamin C. 3MeHIIEHHs] MacoBOi 4acTKH BiTaminy C, BinOyBa€eThCs B pe-
3yJIBTATI MOPYIICHHS HiTiCHOCTI KITiTHH.

Jlnst 3MeHIIeHHs pyHHYBaHHS acKOpOiHOBOI KHCJIOTH, AOLIJIBHO CHPOBHHY
ONaHIIyBAaTH TOCTPOIO MApoI0, I NMPH3BOAUTH N0 IHAKTHBAMii acCKOpPOATOKCHAA3M.
TakoX OKHCIIOBalIbHI (DEPMEHTH CTAalOTh HEAKTHBHHMH IPU J0JaBaHHI KHCJIOTH.
COHSIIHUKOBA OJIisl Ta iHIIHIA 05111, a00 *xup obepirae Bitamid C, BiZl KOHTAKTY 3 KHC-
HeM ToBiTpsi. BpaxoByro4u, Te, 1110 aCKOpOiHOBa KUCIOTa PO3YMHHA Y BOJI, BOHA TIc-
PEXOIMTH BiJl CHPOBUHH B BiJBap, sIKMH HEOOXiTHO BUKOPUCTOBYBATH B i)y, TUM Oi-
JTIIIE, II0 BiH MICTHTH 1 iHIN BaxkuBi HyTpieHTH. CHPOBHHY, IO MicTUTh BiTamin C,
IIpY BapiHHI CJiJ] 3aHYPIOBATH B KUIUIAIY BOAY, TaK SK B Hilf MEHIIE KHCHIO, HIX y

xonoHil. Lle ckopouye TepMiH JOBEIEHHS CTPaBH JI0 TOTOBHOCTI; BApUTH iX CIIiJ B
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HOCY/i 3 IIJIBHO 3aKPUTOR KPHIIKOR. TprBase 30epiraHHs TOTOBUX CTPaB MPH3BO-
IUTH 110 pyiiHyBaHHs Bitaminy C. [loBTopHHUE MiAirpiB cripusie 3HAYHOMY 3MEHILICHHS
BMICTy acKOpOiHOBOI KHCIOTH B OI10/1aX, TaK SIK TIPH MepIiil TermoBiii o6poodi pyii-
HYIOTBCSI IPUPOJIHI 3aXUCHI pedoBUHU. [licist KymiHapHOTO 0OPOOIICHHS 3aIHIIAETh-
ca 6mmspko ('/3) mouatkoBoi KinmpkocTi BiTaminy C. ICTOTHe 3HAaYeHHS AN 3a0IIa-
JDKCHHSI aCKOPOIHOBOI KHMCIIOTH Y CHPOBHHI POCIMHHOIO MTOXO/PKCHHS Mae romepe-
JUKEHHS 11 B'THEHHSL.

[otpibHicts y BiTamini C aj1st TOPOCIHX CTAHOBHUTH B cepefHboMy Bif 50 10
100 mr Ha 100y.

Jediunt ackopOiHOBOI KHCIOTH MOXKE IMPOSBISATUCA 3a PI3HUMH O3HaKaMH
TiMOBITaMiHO3Y - KPOBOTOYHBICTD SICEH, 3MEHILICHHSI OIIPHOCTI OpPraHi3My 70 HeraTH-
BHOTO BIUIUBY, IiJIBHIICHA CTOMJIIOBAHOCTI, 3HIKCHHS IMPAaIe3IaTHOCTI. TpHBaiuii
nedinut Bitaminy C npu6in3Ho Big 3 10 6 MicsLiB, TPU3BOAUTH 10 PO3BUTKY LIUHTH
- ckopOyTa. OCHOBHUMH O3HAaKaMH LIUHTU € PO3XUTAHHS 1 BUMAIiHHA 3y0iB, KPOBO-
BWJIMBH IIi1 IIKiPOIO, 3HVKEHHST MAcH TiJla, ypaKeHHs CyTII00iB, BUIIaJaHHS BOJIOCCS,
3HWDKEHHS 3arajibHOI OMIPHOCTI OpraHi3my.

Ackop0OiHOBa KHCIIOTa MICTUTBCS B 3€JICHUX YAaCTHHAX POCIHH - Kpil, METPy-
IIKa, cajiart, celepa, UOyJIst, OBOYax - Mepellb, KarycTa, KapToIUls, TOMaTH, Y sIroJax
- YOPHOT CMOPOJMHH, apryci, TOpOOHHI, OOTIMUXH, MIUIIIHHI, IUTPYCOBUX, T y BCIX
(pyKTax, a TAKOXK B MEUIHKH Ta HUPKAX.

Bitamin C BUKOHYE psiJt BAXIIMBHX (QYHKITIH:

- PEryIII0€ 3rOpTaHHs KPOBI;

- 3MIIHIOE CYANHHY CTIHKY;

- Ma€ IPOTH3aNalIbHY [Iilo;

- 3HIKY€ Yy TIUBICTh OPraHi3My /10 aJlepreHiB;

- 3MIIHIOE IMYHITET;

- HIITPUMYE€ BHILLy HEPBOBY JiSUIbHICTB;

- Oepe y4acTb y pO3IIeIIeHHI KUPIB;

- IPHCKOPIOE TIPOIIECH pereHepallii TKaHKH;

- IEPEIIKOIKAE 3T0SIKICHOMY TE€PEpPOIXKEHHIO KIIITHH.
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Haii6inbury norpe0y y Bitamini C BiuyBaroTh JiTH B I1Epioj aKTUBHOTO pOC-
Ty, BariTHi JKIHKM Ta JXIHKA T'OAYBaJbHUIl, CIOPTCMEHHM, JIOIM, IO 3aiiMarOThCs
BaXKKOIO (hi3MUHOIO Mparero, )KUTEeNl MBHIYHUX perioHiB. Butpara ackop6iHOBOI Ku-
CJIOTH MiJIBHIYETHCS IPH TOCTPUX IHPEKILIsAX, TPUHOMI OpaIbHAX KOHTPAICNITHBIB, B

TEPiOIN CHIIBHOTO CTPECY.
Bitaminu rpynu B

I rpyna BOZOPO3YMHHUX BiTaMiHIB, SIKi BiAIrparoTh BKINBY POJb Yy 3a0e3-
MeYeHH] 3JJ0pOB'ss HEPBOBOI CHCTEMH, LIKIpH, OuYei, MedyiHku Ta iHmmx oprasis. Li
BiTaMiHHM BKJIIOYaIOTh B cebe BiTamin B (tiamin), Bz (pubodunasin), B; (niaumu abo
PP), Bs (mantoTeHoBa kucioTa), Be (mipumokcun), By (6iotun), Be (homiea kucio-
1a) i B12 (Kobanamin).

Binpmricte BiTaMiHIB Tpynu B MICTHTBCS B 30BHINIHIX YaCTHHAX 3€PHOBUX
KyJIBTYp, B EUIHIl, APDKKAX, S€THOMY KOBTKY. bararo BitamiHiB mi€i rpymnu € xo-
(depmenTamu. Maibke BCi BiTaMiHU Tpynu B MaioTh JNIMOTPOIHY [ito, TOOTO. MiACH-
JIFOIOTh OKHCJICHHS )KUPIB, TEPEIIKO/KAIOTh HAKONMYCHHIO XOJIECTEPHHY B TKaHHU-
Hax, TOKpaIlyloTh QyHKLIT nedinku. barato BitaminiB rpynu B mincumorors Jiro
OJIMH OJTHOTO.

NH;
Biramin B Tiamin

NN
AP
C12H7N4OS HC” N e
OH

TiaMiH € CKJIa/I0BOO YAaCTHHOI (hEPMEHTIB, 1110 OepyTh yuacTb B OOMiHi ByT-
JICBOJIB, JKUPiB, OUMKiB 1 Boau. TiamiH HEOOXIIHUI IS yTBOPEHHS alETiIXOMiHA,
OTKE, JIJIS TISTTBHOCTI TTAPACHMIIATHYHOTO BiJ/IITy BET€TaTHBHOT HEPBOBOI CUCTEMHU 1
peryJpoBaHUX HEto (YHKIIiIT OpraHiB i CHCTEM - ceplis, IUTYHKOBO-KUIIIKOBOTO TPaK-
Ty TOIIO.

TiamiH pyWHY€ETHCS B JIy’)KHOMY CEpPEIOBHIII, HA - TIPUKIIA]], TIPU JI0JAaBaHHI B

TicTO coau abo BYTJIEKHCIIOTO aMOHIIO.
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Jlo6oBa motpeba B TiaMiHy IuIsl JOpocIiol JIIoAWHY npuOIu3Ho Bix 1,4 no 2,4
mr. Hopma 3anexuts Bif ckiaiy parioHy xapdyBanHs. [Ipu 30inblueHHi B parioHi
XapdyBaHHS BMICTy BYTJICBOJIB, OUIKIB a00 HpiB MOTpeda B IIbOMY BiTaMiHi MiJBH-
myethbes. Jlo3u TiamiHy MOTpiOHO 30UIBIIYBATH TaKOX IPH 3pOCTaHHI (Qi3MYHOTO i
MICUXIYHOTO HABAaHTAXCHHS, MIJBUIICHHIO a00 3HIKCHHIO TEMIIEPATypH 30BHIIIHBO-
TO cepe/loBHIIA.

Jeoiuut Bitaminy Bi, € oqHuM 3 HaHOLIBII NMOMIMPEHHUX TiMOBITAMIHO3IB Y
mrozieit. Lle 00yMOBiIeHO 301IbIICHHSIM CIIOKUBAHHS padiHOBaHUX MPOAYKTIB, a came
XJ11600yI0YHIX BHPOOIB 3 OOPOIIHA BHUIIUX COPTIB, B SIKUX BMICT TiaMiH He 3HA4-
HUI. B Tol e yac mpoayKTH 3 G0pOIIHa MICTATH OaraTy KUIbKICTh BYIJIEBOJIB, TOMY
npH TX BXXMBaHHI, MiABUIILY€EThCS MTOTPeda Oprani3My B TiaMiHi.

HenocrarHicTh TiaMiHy MOKe BHHHUKHYTH TPH PSCHOMY ITOTOBHIIJICHHI B
YMOBax IiJBHIICHOI TEMIEpaTypyd HAaBKOJHUIIHBOTO CEPEeOBHUINA, Jii BUPOOHHUIMX
MOMIKO/DKYIOUNX  (haKTOPiB, BEIUKOMY (Di3SMYHOMY HABaHTa)KEHHI 1 HEPBOBO-
TICHXIYHOMY Harpy>KeHHI.

OsHakoro B-rinoBitamMiHO3y Ha paHHii cTaii €:

- MiBUILEHA HEPBOBA 30y IIMBICT;

- IpaTiBIMBICTS;

- IOPYLICHHS CHY;

- 3HWIKCHHSI I1aM'sITi;

- BHIDKCHHSI KOHIICHTPAILIil yBaru;

- 3HW)KEHHSI TPaLe3/1aTHOCTI.

3'IBISIOTHCS O0JI B HOTaX, IIBHKA CTOMIIIOBAHICTH IPH XOABO1, XBOPOOIH-
BICTh B JINTKOBUX M's3aX, BIMYYTTs IMCUiHHS LIKIPH «IIOB3aHHS MYpPAIIOK», 3HHKY-
€TBCS ANETUT, 3'SBISIOTHCS TIPOHOCH, SIKI YEPIyIOThCS 3 3aII0paMHU, 3MEHILIY€ETHCS Ma-
ca TiJa, TOTiPUIYIOTECS (YHKINT CepreBO-CyANHHOI CHCTEMH, IEYiHKU Ta iHIINX Op-
raHiB.

TiaMiH MiCTHTBCSI B )KHUTHBOMY 1 MIIEHMYHOMY X101 3 GopoiHa rpyooro mo-
MeJTy, BUCIBKaX, KpyIiax, He OYMILICHHUX BiJ nepuepuvHOi YacTHHHU 3epHa (TpeyaHa,

BiBCsAHA), 000OBHX, a TAKOXK y BOJIOCBKHMX ropixax. buibmricts oBO4iB Ta (PYKTiB
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MIPAaKTHYHO HE MICTATH TiaMiH, 32 BUHSATKOM OBOYEBUX O0OOBHX KYJIBTYp — (3e/eHUI
ropouok). B nmpoaykrax TBapuHHOrO MOXOJKEHHs, OaraTo Bitaminy By cyOnpoayk-
Tax (TMediHKa, HUPKN), a TAKOXK B CBHHUHI. B mpomneci KymiHapHOTO 00p0o0IeHHs Jac-

THHA BiTaMiHy Bi, Moxe pylinyBatucs. L{boMy cripusie HelTpaibHa i c1aboiysxHe ce-

penoBHILe.
(o]
. . . CH; Nj:U\NH
Biramin B, Pudodiasin CH)@[N v Ro
OH
Ci7H20N4O¢

HO'

Pubodnasin - Bitamin Bz, Bogopo3unHHa 0i0J0TriYHO aKTUBHA PEYOBHHA, SIKA
€ Ko(pepMeHTOM 0araThOX >MXHMTTEBA BAKIMBHUX OKHCIOBAIBHO-BIJHOBIIIOBAIBHUX
(bepMeHTIB 1 Oepe ydacTh y MeTaboIi3Mi OLJIKIB, )KUPIB 1 BYIIIeBOIB. [CHY€e npuOn3-
HO 15 ¢maBonpoTeiHiB, 0 CKIaLy SIKMX BXOAUTH pubodiasin y Burisiai ¢iaaBiHMo-
vonykieotuny (PMH) i pnasinaneniaguaykieotuny (PA).

Brepmre Bitamin B2, OyB BUsBICHHIT B MOJIOI, HOro HAa3WBAIOTH IIE JIAKTO-
¢naBinom. Pubodnasin Hagae cneundiuny aito Ha QYHKIIT CIM30BUX 00OIOHOK Tpa-
BHOTO TPAaKTy, OCOOJIMBO POTOBOi MOPOXHUHMU 1 si3uKa. Bitamin Bz HeoOXimHuil mis
3abe3nedeHHs] KOJIPHOTO 30py, MPOLECiB KPOBOTBOPEHHS 1 psiny iHIIMX ¢iziosoriy-
Hux QyHkiiit. Pubodnasin, pyiHy€eTbCsl B Ty)KHOMY cepeoBHILi (IIPU 3aCTOCYBAaHHI
COJM B KyJTiHapii) , @ TAKOXK ITiJ] BIUINBOM YJIBTPadioeTOBUX MPOMEHIB, IPH B'STHEHHI
JIUCTOBUX OBOYIB.

Jlo6oBa notpeba y Bitamini Bz, amst qopocioi moanau ckianae Big 1,5 mo 3,0
mr. Hopma migBuiyeThes y ocid, poboTa sIKUX MOB'si3aHa 3 PSCHIM MOTOBHIUICHHSIM,
HAIPyTo0 30py, IPH HAABHOCTI BAPOOHUYMX arcHTIB, 110 HAJAIOTh ILIKIUIUBY Jif0 HA
TIEYiHKY 1 KPOB.

Jedimur Bitaminy Bz, Moke BUHUKHYTBH IIPH TPUBAJIIOMY Xap4yBaHHI TPOAY-
KTaMH POCIMHHOTO TIOXO/PKEHHSI, 0COOIMBO padiHOBaHHMHU, MiABUIIEHOMY BUBEICH-
Hi HOTO 3 OpraHi3My, a TAKOXX MOPYIIEHHSM BCMOKTyBaHHA. O3HaKoI0 rimopidodua-
BiHO3a € 3allaJIeHHs] CIM30BOI OOOJIOHKH POTOBOI MOPOXKHUHU - 3'SIBILSIFOTHCS HE3a-

rOiHI TPILMHU B KyTax poTa, a TAKOX S3UKY KOH'IOHKTHBH O4YeH, MOPYIICHHS 30DY.
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IIpn nediunTi Bitaminy Bz, po3BHBaEeThCSI HEOKPIB'S, YpaKEHHS IIKIPH 1 CIM30BHX
obosnonok. Haiiuacrimie rinopu®odaBiHO3HUIT cTaH Bif3HAYA€ThCS 3 OOMEKESHHSIM
CIIO’KUBAHHS 3€JIeHi 1 MOJIOKa.

LlinHMMHU JpKepenamu BiTaMiHy Bz, € MOJIOKO, cHp Ta iHIII MOJIOYHI HPOIYK-
TH, a TAKOX UL, IEYiHKA, HUPKHU, 0000BI KyJIbTYpH, TpeYaHa Kpyma.

Ockinpk ynbTpagioneToBi MPOMeHi pyHHYIOTH BiTamiH B2, Moioko ciix
36epiratu B TempsiBi. [Ipu kyniHapHoMy 00po0OiieHi, BMiCT pubodaBiHy 3MEHIIYETh-
csi Ha 15 — 20 %. IIkiuiMBo BIUIMBAE TOJPYTYH HArPiB cTpaB BMICT puboQIIaBiHy.

(e}
Biramin PP Hiauun

| N OH
CsH5NO> i
N

BrnactuBoctsimu BiTaminy PP Bosoi€ sk HIKOTHHOBA KUCIIOTa, TakK 1 11 aMmin, y
BUIJISI IKOTO BOHA MICTHTBCS B IIPUPOJHUX JDKEpeax.

Biraminy PP Bxoauts 1o ckiany ¢gepMenTiB, oo O0epyTh y4acTb B OKUCIIOBA-
JIbHO-BIJIHOBHUX pPeaKiisX, sKi 3a0e3MeuyoTh KITHHHE auxaHHs. Biraminy PP nanae
PETyIIOI0YHI BIUIMB HAa OPTaHU TPaBJICHHS, 3a0e3Meuye HOpMaIbHUI OOMIH PEUOBHH
B ILIKIpi, Mokpaurye QyHKIii NediHKK BIUIMBAE HA MPOLECH 3HEIIKO/KEHHS 1 IIIiKore-
HYTBOPCHHSI.

Hianua mae crienudivyHmMiA BIUTMB HA TICUXIYHY isSUTBHICTH, TIO3UTHUBHO BILIH-
Ba€ Ha OOMIH XOJeCTepoiy i HPOLEC YyTBOPEHHS epuTpouutiB. Bitamin PP crilikuii
JI0 30BHIIIHBOTO BIUIMBY CBITJIA, KHCHIO.

Jlo6oBa motpeba y BiTamini PP cranosuts Big 15 mo 25 mr. Ls Hopma min-
BUILYETHCS MTPU BAXKKIH (I3MUHIN Tparli, HANpy>KeHOT HEPBOBO-NICHXIYHOT HisIIBHOC-
Ti, IpU poOOTI 3 peUOBUHAMH, SIKI MIKITMBO BIUTUBAIOTH HA (DYHKIIT MEYiHKH, a Ta-
KOX TIPH 3aXBOPIOBAHHSX CEPLEBO-CYANHHOI CHCTEMH, HITYHKOBO-KHIIKOBOTO TPaK-
TY, CHCTEMH KPOBI.

Jedimur BiTaminy PP po3BuBaeThcs pu 3aCTOCYBAaHHI B PalliOH] Xap9ayBaHHI
BEJIMKOI KUTBKOCTI 01Ky, 0COOIMBO OIIKYy B SIKOMY HEIOCTAaTHIH BMICT Tpunrodany.

3 tpunrtodaHy B OpraHi3Mi yTBOpPIOeThCs HianmH. HenocraTHii BMicT HialuHy B op-
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raHi3Mi, MPU3BOJIUTH J0 PO3JIAAy NCUXIYHOI isTTBHOCTI, (QPyHKIIT TPAaBHOTO TPAaKTY,
LIKIpH, CEPLIEBO-CYAMHHOT CUCTEMH. 3HAYHA HEJAOCTATHICTh HiallUHY, MPU3BOIUTH 10
3aXBOPIOBAHHS ITEJIATPOI0, Bif iTamiichkoi - pellagra-mopcerka mkipa.

Jlxepeno HiallMHy € MPOAYKTH TBapUHHOTO IOXO/DKEHHS, a caMe IediHKa,
SUTOBHYHMHA, CBUHMHA. HeoOX1IHO BIAMITUTH, IO BMICT HiallMHY B MOJIOALI Ta MOJO-
YHHUX MPOJYKTaxX, HE 3HAYHHH, B TOW K€ 4ac I1i MPOJYKTH MICTITh BEJIHKY KiJIbKICTh
Tpuntodany. [IpoayKTH pPOCIMHHOTO MOXOJPKEHHS, OCOOIMBO 0O0OBI KYJIBTYpH,
KpymH, xJ1i600y04HI BUPOOH, € HKEPEIOM BEIMKOI KUTbKOCTI HianuHy. Bitamin PP
MICTUTBCSI y KOpEHEIUToaXx, 0COOJIMBO B KapToIuli, MOpkBi. HikoTHHOBa KHCIOTa
IIPaKTUYHO He PYHHY€ETHCs IpH 30epiraHHi Ta TEroBoMy 0OpoOJICHH] CUPOBUHH.

HO OH
Hipunokcun Bitamin Bs, Anepmin

CsHuNOs HO \ N/

Biramin Be, a0 anepmiH - 30ipHa Ha3Ba MOXIAHUX 3 - TIAPOKCH-2 - METHIIII-
PHUIUHIB, IO BOJOAIIOTH 010JOTTYHOI aKTHUBHICTIO MIPUIOKCUHY - BIIACHE MipHIO0K-
CHH, MipHUAOKCANb, MPUAOKCAMiH, a TaKOXK X (ocdarn, cepen IKUX HaHOLIBII BaxkK-
nUBHH mipugokcaibdocdart.

TipumgoKCHH BXOAUTH 70 CKIaay (epMEHTIB, 1[0 KaTali3yloTh OOMiH aMiHO-
KHCJIOT Ta IHIIMX PEYOBMH B TKAaHMHAX. BiH HEOOXIMHUH U1 HOpMaJIBHOI QYHKINT
HEPBOBOI CHCTEMH, EYiHKH, OPraHiB KPOBOTBOPCHHS, LIKIPH.

Oco0uBi BIACTUBOCTI, 10 MIPUIOKCUH CTIHKHUA 10 il KUCHIO MOBITPS, Ha-
IpiBaHHIO, IPOTE BTPAYa€ aKTUBHICTH HA CBITII.

V 3BuuaifHUX ymMoBax n000Ba MOTPIOHICTH y BiTaMiHi Be st nopociol io-
IIMHHA CTAaHOBUTH B cepeaHboMY Bix 2 10 3 Mr. [1oTpiOHICTh MiIBUIIY€ETHCS IPU BaXK-
KoMy (i3HYHOMY HaBaHTaKCHHI, HEPBOBO-TICUXIYHOMY HATPYKEHHI, poOOTIi 3 pajio-
AKTMBHUMH PEYOBHHAMH 1 OTPYTOXIMIKaTaMu, MIPU PsZi 3aXBOPIOBaHb, JIiKyBaHHI aH-
THOI0TUKAMH, a TAaKOK TPUBAJIOMY JKUTTIB B yMoBax Kpaiiupoi [1iBHOUI.

IIpn nedinuri B oprani3mi Bitaminy Bs, a came rimoBiTaMiHO3 BiJ3HAYAETHCS

JpaTiBIMBICTh ab0 3aralbMOBaHICTh, HYI0TA, 3HIKEHHs aneruty. [llkipa oOmuyus i
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BOJIOCHHA YAaCTHHHU TOJIOBH CTa€ CYXOM, JYLIUTHCS. [HO/I 3'SBISIOTBCS TPILIMHA Ha
ry0ax i BUpa3Ku B KyTax pOTa, PO3BHBAETHCS 3AIAICHHS A3UKY, KOH'TOHKTHUBITH.
[TipumokcHH MIPOKO MOMMPEHUH B IPUPOAI 1 HAAXOAUTH B OPTaHi3M 3 parli-
OHOM TIPOJYKTIB SIK TBAPHHHOT'O, TaK i POCIMHHOTO MOX0/KeHHs. Hai0inbmmit BMicT
BiTamiHy Bg B M'sici, pubi, cyOmpoaykTax, 0coOIMBO B TEUIHIN 1 HAPKAX, Y S€YHUX
JKOBTKAX, a TAKOXK TOPOXY, FpeyaHiii, epIoBoi, SYHEBIH Kpynax, BUCIBKaxX Ta KapTo-
. He 3naunmii BMicT Bitaminy Be y Oinbiocti oBouiB i ppykriB Ta mMomomi. [1pu
3aCTOCYBaHHI TEXHOJIOTIYHHUX TPOIECIB CMaXKCHHI 1 KOMYeHHi, BiTaMiH Bg pyiHy€Th-
cst 1o 50 %. Heenmka wacTHHA MipHAOKCHHY CHHTE3YETHCS B OpPraHi3Mi 3710poBOi

JIFOJUHU MiKpO(bJ'lOpO}O TOBCTOI'O KHMIICYHHKA.

Lianko6anaamin Bitamin B2

Ce3HssCoN14O14P

V HaykoBiii mitepaTypi mix Bitaminom Biz 3a3Bnyait

MaroTh Ha yBa3i LIaHOKOOATaMiH, KU BIJIbHO MEPETBOPIO-

€TBCS B OAHY 3 KO(hepMEHTHHX (JOpM B OpraHi3Mi JIOJHHU.

VY ¢dopmi miaHokobanaMiHy B OpraHi3M JIFOJUHU HAJIXOJUTh OCHOBHA KiJBbKICTh BiTa-
Mminy Biz. [Ipu npomy 1ianoko0anamin He € CHHOHIMOM BiTaMiHy Bz, KiibKa iHIIHX
CIOJYK TaKOX BOJIOMIFOTh Bi2-BiTaMiHHOIO aKTHUBHICTIO. BiTamin Bz Takox Ha3uBa-
10Tb 30BHilIHIM (akTopoM Kacna. ®akropu Kacna (antuanemiuni daxropu) - pedo-
BUHH, B CYKYIHOCTi CTUMYJIIOIOTH remonoe3 (KpoBoTBopeHHs). Ha3BaHi Ha 4ecTh
amMepHKaHCBKOTo (izionora i remaronora W.B. Castle.

V npupoai npoayuenramu BitaMiny Bz € Gakrepii i apxei, B pociauHax i TBa-
pHMHAX HE CHHTE3Y€EThCS.

Bitamin B12, Mae 3HaueHHS JUII KPOBOTBOPEHHS B KICTKOBOMY MO3KY, Ma€ Ji-
MOTPOIHY JIif0, CIIPUSIOUN OIOCHHTE3y XOJIiHY, JICHUTHHY; PUHMAE y4acTh B YTBO-
PEeHHI HYKIIETHOBUX KHCIOT. LliaHKoOanamiH HeOOXiTHUHA I MPOIECiB METHITYBaH-
HsIM, 0JTarOTBOPHO BIUIMBAE HA IIEHTPAIbHY i Iepr(epruIHy HEPBOBI CHCTEMHU.

Birtamin Biz, pyiiHyeTbest mpu TpuBaniit aii CBITIOBMX NPOMEHIB.
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Jlo6oBa notpeba nopociaol IoAuHA Y BiTaMiHi B12, cTaHOBUTE Bix 2 10 5 MKT.
Hopwma 3pocrtae mpu HassBHOCTI HEIOKPIB’sl, MPH MiJABUIIEHOMY CIIOXKHBaHHI OiJIKIB,
0CO0JIMBO TBAPHHHOTO TTIOXO/KCHHSL.

Jediuut BitaMminy Bi2, po3dBUBaeThCs NPH BUKIIOUYEHHI 3 palliOHy Xap4yBaH-
Hs JpKepen OUIKIB TBAPUHHOTO IMOXOKEHHS 200 3HIKEHHI CeKpellii IUTyHKOBOTO CO-
Ky, SKHH MiCTHTB OinKOBY (pakuito (BHyTpimHiil dakrop Kacna), skuit yrBoproe 3
LiaHKOOAIaMiHOM KOMILIEKC, Y CKJIafi SIKOro BiTaMiH Bi2 3aCBOIOETHCS OpraHizMoM.
Ipu HeZOCTATHOCTI IIMAHKOOATAMHHY B PAIliOH] Xap4yBaHHs, PO3BHBAETHCS 3IIOSKIC-
HE HEJIOKPIB's, TOPYIIYIOTHCS TaKOXK (YHKIIT HEpBOBOT 1 IHIINX CHCTEM.

Bitamin Bi2, MiCTUTBCS BHKIIIOYHO B TPOJIYKTaX TBAPHHHOTO MOXOKCHHS.
Haii6inpmuii BMicT Bitaminy Biz B mediHili, HUPKax, B S€YHHUX JKOBTKAX 1 JEIKAX KH-

CIIOMOJIOYHHX MPOAYKTaX, ¢ yTBOPIOETHCS MIKPO(IOPOFO.

HO. 0
o
®osieBa kuciaora (posanun) JH\Q
o
C19H19N7O6 o jj:"j)"”
N| % A
H;N)\

N/ N/

®omieBa kuciora (MatuHChbKa Haszpa. acidum folicum; Bing maraTHHCHKOI
folium — «mcty. CHHOHIM - NTEPOIIMOHOIITyTaMiHOBA KUCIIOTa BOJJOPO3UYMHHUI Bi-
TaMiH, HEOOXiJHUHN A1 POCTY 1 PO3BUTKY KPOBOHOCHOI Ta iIMyHHOI cucteM. XimiuHa
nHasBa: N - {4 [(2-amiHO-4-TiIpOKCH-O-TITEPHUINIT)-METHI|-aMiHo }-0en3oin-L (+) -
IIIyTaMiHOBa KHCJIOTA.

Biramin 6epe yuacth B KPOBOTBOPEHHI, y Mpoliecax MeTHIyBaHHs. B cuHTe3i
HYKJIETHOBUX KHCIIOT 1 XOJiHY, MOKPANTYEeThCS (DYHKIIOHATBHUN CTaH MEYiHKH 1 mil-
BUIIYETHCS CTIHKICTh OPraHi3My 10 Pi3HUX XiMIYHUM PEUOBHH.

B oprani3mi groauHu GosieBa KUCIOTa MEPETBOPIOETHCS Y (HOTIHOBY KHCIO-
Ty, sIKa € aKTHBHOI ()OPMOIO IIbOTO BiTaMiHy; ii YTBOPEHHS 3/1iICHIOETHCS 38 YUaCTHO
ackop06inoBoi kucioTu. st Gionoriuxoi il (onieBoi KMCIOTH HeoOXiHUM BiTamiH Bz,

BinmoBimHO 10 HOpMH, B CHPOBATIIl KPOBI JIFOJUHH MICTUTBCA Bifg 6 mo 20
Hr/MI (oJatiB, MpH HecTadi (ONAMHY B OPraHi3Mi - 30UIBIITY€THCST BUBEICHHS (op-

MIMIHOTJIyTaMiHOBOM KHCJIOTH 3 ceuero Bia 35 mo 450 mr Ha 100y Ta ypOKiHIHOBOIO
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kucnororo. Hecraua ¢oieBoi KHCIOTH MOXE BUKJIMKATH METrajo0JacTHy aHeMilo y
JIOPOCIHX, a MPUHOM (OJTIEBOT KMCIOTH Iijl Yac BATiTHOCTI 3HIKYE PU3UK PO3BHUTKY
nedekTiB HepBOBOI TPyOKH MIOAA.

VY Toif ke Yac HamIMIIOK (OTI€BOI KUCIOTH (BUCOKE CIIOKMBAHHS B SIKOCTI
BiTaMiHHO1 00aBKM) MOKE 3HIDKYBATH aKTHBHICTh HATYPaJbHHUX KUIEPIB (ITOIIKO-
JOKEHHS KITITHH), Ki 0epyTh y4acTb y IPOTHBIPYCHOMY Ta MPOTUITYXJIMHHOMY iMyHi-
TeTi.

®dorieBa KUCIIOTA CTifiKa [0 BIUIMBY KHCHIO MOBITPs, BUCOKOI TEMIIEPATypH.
®otieBa KUCTIOTAa PyHHYETHCS IIPU TPUBAIIOL Aii CBITIOBHX IIPOMEHIB.

Jlo6oBa norpeba B (osrieBOi KUCIOTI CTAHOBUTBD JUISl IOPOCIIUX B CEPETHBOMY
200 mkr. Hopma miaBuInyeThest npu aedinuTi Oika B paiioH XapuyBaHHS, BaKKOL
¢i3naHOI poOOTi, 3aXBOPIOBAHHIX CHCTEMH TPABJICHHS, IIPU 3aXBOPIOBaHHI Ha HEJO-
KpiB'sL.

Jedimur Goraipny mposBISIETHCS TOJIOBHHM YHHOM B MOPYIICHHAX (QYHKITii
OpraHiB KpOBOTBOPCHHSI, CHCTEMH TPABIICHHS , NEYiHKH, 3HWKCHHIO 3aXUCHUX CHII
oprati3my, nepediry BariTHOCTI.

OCHOBHUM pKepenioM (oJTi€BOT KUCIOTH € OBOYI - cajiaT, KamycTa, IeTpyIIKa,
TOMaTH, MOPKBa, Oypsik. L{uM BiTamiHOM OaraTi TakoxX IediHKa, HUPKH, IEYHUH JKOB-
TOK, cHp. Jlesika KUTbKICTh ()OJTI€BOT KiCIIOTH CHHTE3Y€EThCSI MIKPOOPTraHi3MaMH B TOB-

CTOMY KHIIEUHUKY.

o
BioTun (Bitamin H) HN)LNH
H H
Ci10H16N203S > <
o 1, COOH

Biotun (xodepmenT R, iHoxi Ha3uBaroTh Bitamid H, Bitamin B7) - Bomopos-
YHHHUA BiTaMiH rpynu B. Monekyna GiOTHHY CKIIama€eThCsl 3 TETpariapoimina3onb-
HOTO 1 TeTPariipoTio)eHOBOro KiNbIlsd, B TETPAriApoTioheHOBOMY KiJbli OAWH 3
aTOMIB BOJHIO 3aMill[CHUH Ha BAJIEPiaHOBY KUCIOTY. BiOTHH € KOQaKTOpOM B MeTa-

00:113M1 KUPHUX KUCIIOT, JICHIIMHY B TIPOIICCI TITFOKOHEOTEHE3Y.
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Biotnn HeoOXimHWH ISl HOPMAIBHUX (YHKIIH IIKipH, HEPBOBOI CHCTEMH;
BiH Oepe yyacTh B OOMiHi JKUPHUX KUCIIOT i CTEPUHIB.

BioTtun cTiliknii 10 KUCHIO MOBITPs, pyHHY€EThCS IPH il TyTiB/

Jlo6oBa motpeda OiOTUHY JUIs DOPOCIIOI JIFOJUHM CKJIaae€ B cepeqHboMy 150
MKT.

Jedimur 6ioTnHy B OpraHi3Mi MO>ke HACTYIIHTH ITPH 3aXBOPIOBAHHSIX KHUIIEY-
HHKa, 3HWKEeHHI QYHKIIT IUTyHKOBUX 3aJ103, @ TAKOXK B PE3YJIbTATI 3aCTOCYBaHHS aH-
THOIOTHKIB 1 Cynb(aHinamiaiB, siki HEraTUBHO BIUTUBAIOTh HA IisIBHICTD KHIIKOBOT
Mikpodiopu, ska cuaTesye 6ioTnH. HeoOXiqHO BiAMITHTH, II0 BUKOPHCTAHHS y pa-
LIIOHI Xap4yBaHHS BEJIMKOT KIJIBKOCTI CUPUX SI€YHHUX OLIKIB, SIKi MICTATh aBijliH, MOXe
MPU3BECTH 10 HEJOCTATHOCTI OIOTHHY BHACIIIOK HOro B3aeMO/il 3 aBiiHOM 3 yTBO-
PEHHSIM HE3aCBOIOBAHOTO 3'€THAHHSL.

linoBiTaMiHO3 G10THHY HPOSBISETHCS CIIOYATKY JIYLIIHHIM LIKIpH, a TOTIM ii
3aMajeHHsIM Ha pyKax, Horax, oonuyuyi. [li3Hime 3'SBIsSioThCS MIISBICTD, COHJIUBICTD,
HYJI0Ta, BTpaTa arleTHTy, HabpsIKJIiCTh MOBH, 001 B M's13aX, HEJTOKPIB's.

bioTuH MICTHTBCSL y BCIX XapyOBHX IPOAYKTaX, 0COOJIMBO HOro BUCOKHIA
BMICT B cyOmpoayKkTax (mediHka, cepiie, HUpKH), ApiKIKax, 0000BHUX, I[BITHINA Karry-
CTi, rpubax, sIEYHOMY XKOBTKY, ropixax. Y 3740pOBOI JIOJMHH, SKa OTPUMYE 30aaH-
COBaHE Xap4yBaHHs;, YaCTHHA MMOTpeOU B OIOTHHI 3a/I0BOJIBHAETHCS KiJIBbKICTIO, sIKa
BCMOKTYETECSI 3 TOBCTOTO KHIIIEUHHKA, JIe O10THH CHHTE3YETHCSI MIKPOOPraHiZMaMHu.

H OH
IIanToTeHoBa kucjaoTa (Bitamin Bs) | CHy

o N
CoH17NOs i o

OH 0 HC

Bogpopozunnumii Bitamid rpynu B, amix aMiHOKHCIOTH (-alaHiHy 1 MaHTOE-
BOT KHCIIOTH.

[TanTOTEHOBA KHCIOTA OTPUMAJa CBOIO HA3BY Bijl IPELbKOT MOBH - TAVTOOEV,
pantothen- «Bcroam, 3BiAyciIb» Yepe3 HaA3BUYAHO MIKUPOKOTO ii momupeHHs. Bira-
MiH Bs, morpamnsroun B opraHi3M, IepeTBOPIOETHCS B MAHTETEIH, SIKHH BXOJUTH 10

cxinany kodepmenty A. Kodepment A (KoA) rpae BaxinBy pojib B porecax OKHC-
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JICHHSI 1 alleTHIIIOBAHHS, 11e O/JJHE 3 He0araTh0X PEYOBHH B OpraHi3Mi, o Oepe yJacThb
B MeTaboui3Mi 1 OinKiB, 1 nimiais, i ByrieBoaiB. [lantoTeHoBa kuciiota noTpiOHA ist
00OMiHy JKHPIB, BYTJI€BO/IIB, aMIHOKUCIIOT, CHHTE3Y JKUTTEBA BAKIMBUX KUPHUX KHC-
JIOT, XOJIECTEPHHY, TICTaMiHy, alleTHIXOIIHY, TeMOTJIO0IHY.

[MaHTOTEeHOBA KHCIIOTA HA/IAE€ PETYJIIOI0YHMI BIUTUB Ha (YHKIIT HEPBOBOI CHC-
TEMH, 3aJ103 BHYTPILIHBOI CEKpellil, aKTUBHICTh KHIICYHHUKA, CIIPUSE 3HELUIKOPKCHHIO
HPOMUCIIOBHX OTPYT, 1[0 IOTPANUIA B OPTaHi3M.

IMaHTOTEeHOBA KHCJIOTA CTiiiKa /10 MAii CBITJIOBHX MPOMEHIB, KHCHIO HOBITpS,
cTablibHa B HEHTPAIbHOMY CEPEIOBHIL, ajic MIBUIKO PYWHYETHCS B rapsduX, KHC-
JIMX Ta JIY)KHUX PO3YHHAX.

Jlo6oBa nmoTpeba B MAHTOTEHOBIN KHUCIOTI Il OPOCIIO] JTIOJHHU CTAHOBUTD
Bix 5 mo 10 mr. Ilorpeba 30inbIIyeThest MpH BaxkKii (i3W4HIN mpari, Ipu BUCOKOMY
BMICTi OIKY B pal{ioHi XapuyBaHHSI.

Ipu medinuTi TAHTOTEHOBOI KUCIOTH BiI3HAYAETHCS MIIIBICTH, COHJIHMBICTD,
araris, BTpaTa Yy TIMBOCTI NAJbIIB PYK 1 HIT, TOTIM 3'SBISIFOTHCS ITEKydi 001 B HOTax.

[TanToTEeHOBA KHCIIOTA MICTUTBCS y BCIiX Xap4oBi npoayktu. [yxe Garatnumu
JDKepeNaMHu IIi€i KiCTIOTH € TeYiHKa TBapuH, M'sco, puda, sifis, 3epHOBI KyJIbTypH,
6000Bi, 1BiTHa KamycTa. ¥ MOJOYHHUX MPOAYKTax, PpyKTax i ACSIKHX OBOYAX MAHTO-
TEHOBOI KHCIOTH He BeJHKild BMicT. YacTHHA MAaHTOTEHOBOI KUCIOTH CHHTE3YETHCS

MIKpO(]IOPOIO TOBCTOTO KUIICUHHKA.

Bitaminn :xupopo3unHHi

JKupopozunnsi Bitaminu - A, D, E, K, sKi € )KUTT€BA BAXKIMBUMU MiKPOHY-
Tpi€HTaMH, HEOOXITHUMH JJIsI HOPMANBHOI (GYHKIIT KIITHH, MeTaboIi3My OIJIKIB, XKH-
piB, BYIJICBOJIB 1 €JIEKTPOIITIB, POOOTH Pi3HUX (PEPMEHTHHX CHCTEM OpraHi3Mmy, OKHU-
CIIIOBAIIbHO-BITHOBHUX IPOIIECIB, 3rOPTAaHHS KPOBi, pOCTy i po3Butky. edinut Bi-
TaMiHIB YMHUTH CEPHO3HHUI HETaTUBHMI BIUIMB HA 37I0POB'S JIOMWHU i (yHKIIT Oara-

THOX OPraHiB, a HA/UTUIIOK JAESKUX BITaMiHIB IPHUBOAUTD J0 TOKCHYHOT [Iil.
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Perunon Bitamin A

C20H300

N XA NoH

PeTnHON HA3WBAIOTH BITAMIHOM POCTY, TaK SIK BiH HEOOXITHWI Jyst 3abe3re-
YEeHHS MPOIIECiB POCTY 1 PO3BUTKY JIOAWHH, (POpMYyBaHHS cKeleTy. PetnHon mpuiimae
y4acTh B OI0CHHTE31 TIIIKOMPOTETHIB, 110 BXOJAATH JIO CKJIQJY CIIM30BUX 00OJIOHOK Ta
[HIIMX Oap'epHUX TKAHUH, TOMY BiH HEOOXiJHU /I HOpMaNbHOI (QYHKIIT CITM30BUX
000JIOHOK, OYeH, AUXAIbHOI, TPABHOI CUCTEM 1 CEUOBMBIHUX HUIAXiB. AJbJerinHa
¢dopma BiTaMiHy A BXOAWTH JI0 CKJIAIy 30POBOTO MypITypa, 3a0e3meuyloun ajarnra-
L0 Ouei 0 Pi3HOT OCBITIIEHOCTI CepeIOBHIIIA.

Perunon pyiiHyeThCs IPU OCBITIICHH] YIbTpa- (iONIETOBUMU HPOMEHSIMH, i
BIUTHBOM KHCHIO TIOBITps, @ TaKOXX MPH HASBHOCTI B JKHPaX MPOIYKTIB OKHCIICHHS
KUPHHUX KUCIIOT.

Jlo6oBa motpeda y BiTamini A (pi3Hi GopMH) AT JOPOCIOT JIFOJUHUA CTaHO-
Buth Bix 1,5 no 2,5 wmr. JloboBa moTpeba Moke 3aJI0OBOJNIBHSATHCS 32 PaxyHOK [-
KapoTHHY, KU IIePETBOPIOETHCS HAa PETHHOJ y CTiHIII TOHKOI KUIIKY Ta redeHi. [o-
0oBa moTpeda B B-KapoTHHi y 2 pa3u BHIE, HIX y BiTamiHi A. [loTpeba y BiTamini A
3pocTae npH poboTi, MOB'3aHOI 3 HAPYTOK OpraHy 30py, MPH HASBHOCTI y cepe/o-
BHUIII XIMIYHUX PEUOBHH, MHIIY, SIKi APATIMBO BIUIMBAIOTH HAa OOOJOHKY OYell, BepX-
HIX TUXAITbHUX IUTIXIB 1 MKIpYy.

B pesynbraTi nedinury peTHHONY B pallioHi XapuyBaHHS, CIOBUIBHIOETHCS
3pOCTaHHs, MOPYLIYETHCS 3aTHICTD anapary 30py aJanTyBaTHCS 10 Pi3HOTO CTYIEHS
OCBITJICHOCTI CEPEOBHUINA «Kypsda CIINoTa». BimOyBaeTbcsi OPOTOBIHHS CIM30BUX
000JIOHOK AMXAJIBHUX IUISXIB, [IKIPH, POTOBHUILI 04ei. Y IUX TKaHWHAX 3'SBISIOTHCS
TPILMHY, B pe3yJIbTaTi BiIOyBa€ThCs 1X iH(BIKYBaHHS, PO3BUBAETHCS 3aMAICHHSI.

PeTHHON MiCTUTBHCS TUIBKH B MPOAYKTaX TBAPHHHOTO MOXOPKEHHS — IMEYiHII
Ha3eMHUX TBapHH, TPICKH, IKpi OCETPOBUX PO, BEPIIKOBOMY Macii, TBEPIUX CHpaXx.
Benukiii BMicT B-kapoTuHy B oparmkeBo nogpapOoBaHMX OBOYAX, SIrogax, (ppykKrax.
Oco6a1BO BUCOKHI BMICT -KapOTHHY B MOPKBi, OCOOJIIMBO YepBOHA MOPKBA (BMICT

B-xapotuHy B 9 pa3siB Ouibllle, HiX y XKOBTIi), ca/l0Biii rOpOOUHI, EPIIIO0 YEPBOHOMY,
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3eJIeHI MeTpylKH, abpuKocax, rapOysi, 3eJeHOMY TOpOIIKY, YepeIlHi, CMOPOIMHI.
36epekeHHsT B-KapoTHHY BifOyBaeThesi €(PEKTHBHO, SIKIIO HPOAYKTH POCIMHHOTO
MOXO/DKEHHS BXKUBATHU IICJIS KyTiHApHOTO 00poOiIeHHs (BigBaproBaHHS, MOAPIOHEH-
Hst). JIocTaTHRO BUCOKHI BMICT B-KapOTHHY B BEPLIKOBOMY MACIi, SIEYHOMY JKOBTKY.
[Ipu mpaBuIbHOMY KyJiHapHOMY 00po0OieHi (0e3 TOoCTyIy KHCHIO TIOBITps) 30epira-

eTbest mprndamn3Ho 1o 70% Bitaminy A.

Kaabuudeposan Bitamin D

C27H44O

Biraminu rpynu D (Bitamin D) — 0i0J0r19HO aKTHBHI PEYOBHHH (XOJICKAb-
nudepos1, eprokarbuudepos, citokanpiupepos, 2,2-auriapoeprokansipdepon Ta
inmi). Xonekansimepon (Bitamid D3) CHHTE3yeThCsl B OpraHi3Mi JIIOAWHH B IIKipi
i Ai€ro yapTpadio’eTOBUX MPOMEHIB ianma3oHy B, a Takok HaaXOIUTh B OpTaHi3M

mronuHA 3 Pxero. Eprokaneimdepon (Bitamin D2) Moke HaIXOUTH TUTBKH 3 DKeIO.

Dopmu:

Bitamin D1 noennanns eprokansuudepoity 3 omicreponom, 1: 1

Bitamin D, eproxamsundeporn (oxigHe eprocrepoiy)

Bitamin D3 xonekanbimdeposn (YTBOPIOETLCS 3 7-AUTIAPO-

XOJIECTEpOITy B MIKipi)
Bitamin D4 22-nurigpoeprokanbsiudeposn

.
Bitamin Ds cutokanbuudepon (moxigae 7-

JUTiPOCUTOCTEPOIY)
Bitamin D¢ curma-kanbuungeposr
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Kanpmudepon perymoe ooMin kanbiito i Gpocdopy, 3ade3nedye BCMOKTyBaH-
HS1 IIUX €JIEMEHTIB B TOHKOMY KHIIIEYHUKY, a TaKOXK peadbcopOiito pochopy B HEpKO-
BHX KaHAIBILIX 1 MepeHECEeHHs KaJIbIlilo 3 KPOBi B KiCTKOBY TKaHHHY. Kambnngepon
Oepe y4acTb y popMyBaHHI KICTKOBOT TKAHHHH.

Kanpuudeposn criiikuii 10 BIUTUBY BUCOKOI TeMIIEpaTypH, He PYHHY€ETHCS TIPH
KyJIiHapHOMY 00pOOIICHHI.

Jlo6oBa notpeba y Bitamini D cknamae st nopociux soaei 2,5 mxr. [or-
peba migBHIMYEThCS MPU Malliii COHSYHIN 1HCOMSMIT (B3UMKY), a TAKOX MPU POOOTI
mig 3emiero. lle moB's3aHO 31 3HIDKGHHSM IIEPEeTBOpEHHS y Bitamin D, 7-
JIeT1/IPOXOJIECTEPHHY, SIKUIl MICTUTBCS B LIKIpi, SIKE BiOYBA€THCA MiJ| BIVIMBOM YJIbT-
padioneToBUX MPOMEHIB.

TpuBaia BincyTHICT Kaibliepoily y palioHi XapayBaHHI JiTeil MPU3BOIUTH
JI0 pO3BUTKY paxiTy. OCHOBHI CHMITOMH LIbOI'O 3aXBOPIOBaHHs IIOB'I3aHi 3 MOpY-
LICHHSM HOPMAJIBHOTO IPOLECY YTBOPEHHs KiCTOK. PO3BHBaE€ThCS OCTEOMAIIALIisi-
posm'skmeHHs KicTok. [1ig Baroro Tina HOTM 1eOpMyIOThCSI, 3MIHIOETECS (hopma Hir.
Ha xicTkOBO-XpsIIOBii MeXi pedp BiJ3HAYAIOTHCS ITOTOBIICHHS (PaxiTHUHI YOTKH).
I'pyana kiitka nedopmyersest ("kypsiai rpyan'). st giteit 3 ssBHUMH O3HAKaMH pa-
XiTy XapaKTepHa HECTiHKiCTh 10 iH(eKLil, MIABICT, 3HWKEHUII TOHYC M'A3iB, B TO-
My 4HCi JKMBOTA. I[liBHINEHWI IPOLECY Ta30yTBOPEHHSI CIPHSE 30UIbIICHHIO
00’emy xuBoTa. [Ipu TpuBamomy aedinnTi KaabIuepory y TOPOCIHX PO3BUBAETHCS
0CTEOITOPO3-PO3PIIKEHHS KiCTKOBOI TKaHWHU. KiCTKHM CTarOTh KPUXKHMU BHACIIIOK
BUMHUBaHHA 3 HUX couneid Ca i P ki Binknanucs.

B pe3ynpraTi HX MpoIECiB, YaCTO BUHHUKAIOTH MEPEIOMH, SKi MOBLIBHO 3a-
JKUBAIOTh. TaKoX BUHUKAIOTH pyiHyBaHHS 3yOiB. PanHiMn o3nakamu D-BitamiHHOT
HE/IOCTATHOCTI € JIPaTiBIUBICTh, TIOTAaHUN COH, MITIMUBICTh, BTpaTa aneTuTy. BiTamin
D MiCTUTBCSI B OCHOBHOMY B IIPOJIyKTax TBAPMHHOTO MTOXO/KCHHS - NEYiHIli, MOJIOY-

HUX JKUPAX, )KUPI 3 TIEUiHKK TPiCKH, iKpi puo.
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C31H5,03 R?

Toxodeposan Bitamin E

Z =z Z

R3

Tokodeponu GepyTh ydacTh y mpoliecax IMXaHHS TKaHHH. Tokodeposu €
e(eKTUBHIMH aHTHOKUCIIOBAYaMH, 1[0 00EpIraloTh OPraHi3M BiJl YTBOPEHHS HaIMi-
PHOT KUTBKOCTI BITBHUX OKUCITIOBAJIBHUX paguKatiB. Toko(pepoan miBUIIYIOTh CTiH-
KiCTh MEMOpaH epUTPOLIUTIB.

XapakTepHuM HaciigkoM E-aBiTaMiHO3y € TOpyIieHHs: GYHKIT pO3MHOKEH-
HS, TaK SIK CTaTEeBi 3aJ03H Ay)Xe UyTJNBI A0 BIUIMBY ToKogepomis. Bitamin E HeoO-
X1JTHAH 11 TATPUMKY HOPMAJIbHUX MPOLECiB 0OMIHY PEUOBHH Yy CKEJIETHUX M'si3ax,
M'sI31 cepipst, a TAaKOX B MEYiHIIl | HEPBOBI cHCTEM.

BiooriyHOI0 aKTHUBHICTIO BOJIOJIIOTH JCKUTbKA ONHM3BKHX 32 CTPYKTYPOIO
3'enHaHb. BoHM CTiiki 10 HarpiBaHHs, aje PyHHYIOTbCS ITiJ] BIUIMBOM yibTpadiose-
TOBHX MPOMEHIB, a TAKOX MPU TICYBaHHI OJIil.

Jlo6oBa moTpeda Toxodepory I TOPOCIHX JFOICH CTaHOBUTH Bix 12 no 15
mr. HopMa mifBuIIyeThest npu Baxkkii (i3uyHiidi poOOTi, MpH iHTEHCUBHOMY 3aHSTTI
CIIOPTOM, B YMOBaX HE JIOCTaTKy KHCHIO.

Jediuut Tokodeposry Moxe BUHUKHYTH IIPH TPUBAJIii BiICYTHOCTI B pallioHi
XapuyBaHHI Ol pOCIMHHOTO MoXo/pKeHHs. J{ist E-rimoBitaMiHO3y XapakTepHa M's-
30Ba c1abKicTh, HOPYIICHHS CTaTeBOI (pyHKIIT, MOPYIICHHS MPOIecy NeprdepuaHoro
KpOBOOOITy, pyHYBaHHS €pUTPOLUTIB.

Benukuii BmicT Bitaminy E 3HaXOTUTHCs y Ol POCTHHHOTO MOXOKCHHS,
(COHSIIIHUKOBA, COEBA, KYKypyA3sHa, OABOBHSHA), 3€JIEHUX JIUCTAX OBOYIB, SE€YHUX
JKOBTKaX.

(o]
®itoxinon BiTamin K O ‘ -~
C31H4602 i
Biramin K - rpynoBa Ha3Ba minodiasHUX (KUPOPO3UMHHUX) 1 TiApohoOHUX

BITaMiHIB, HEOOXITHUX Ul CHHTe3y OLIKIB, 110 3a0e31edyroTh HOPMaJIbHUN PiBEHb
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KoaryJusiiii kposi. XiMiuHO € moxiguum 2-metui-1,4-HadroxiHoHy. Binirpae 3Hauny
poJib B OOMiHI pedoBHH B M'si3axX 1 B CIOJY4YHIH TKaHWHI, a TAKOX B 310pOBiii poOOTI
HHUPOK. Y BCIX IMX BUMAJKaxX BiTaMiH Oepe yJacTh B 3aCBOEHHI KaJbIIilo 1 B 3a0e3me-
YeHHI B3a€MOJIT Kablito 1 Bitaminy D. B iHIIMX TKaHWHAX, HANIPUKIAM, B JIETCHSX i
B ceplli, TeX OyiH BHABIICHI OLTKOBI CTPYKTYpPH, SIKi MOKYTh OYTH CHHTE30BaHI Tillb-
KM 3a y4acTio Bitaminy K.

Biramin K npuiimae y4actb B cuHTe3i IpOTpOMOIHY 1 PsiAy CIIONYK, HEOOXi/-
HUX JUISl 3rOpTaHHs KPoBi. AKTHUBHICTIO BiTamiHy K BOJOAIIOTH 1 A€sKi iHIII MOXigHI
Ha(TOXIHOHY.

Biramin K crilikuii 10 HarpiBaHHs, pyWHY€eTbCS IiJ] BIUIMBOM CBITJIa, HECTiii-
KUii B JIy’)KHOMY CEPEe/IOBHIILI.

Jlo6oBa motpeba y Bitamini K y mopocnoi mromuau, craHoButh Big 0,2 o 0,3 mr.

OCHOBHOIO 03HaKoIO JediuuTy BiTaMiHy K B OHaHI3Mi € KPOBOTOYMBICTb.
[Ipomiec KPOBOTOYMBOCTI PO3BUBAETHCA NPU TOPYIICHHI YTBOPEHHS MPOTPOMOIHY
¢GyHKIIT TIedeHi, Ipu CKPYTI BIATOKY >KOBYI, IPH NPHHOMI JIKiB, SKi IPHUTHIYYIOTH
KUTTEMISITBHICTE HOPMaJIbHOT MIKpPO(IOPH TOBCTOTrO KHIICYHHUKA.

Baratumu mxepenamu BiTaminy K € TucTOBI 0BOUi, KOIBOPOBA 1 OiTOKauaHHA
KaIycTa, TOMaTH, KapTOoIUls, IeviHKa. Y 3710poBHX Jrojel BitamiH K cHHTE3yeThCS

MIKpO(IOPOIO KUIICYHHKA.

BitaminonoaioHi peuoBuHuU

Bitaminomo/i0HI pedyoBUHHM - 1€ BeJIHMKa rpyna 0i0JOTiYHO aKTHBHUX PEUO0-
BHH, III0 MarOTh JesKi BJIACTUBOCTI BITaMiHIB, aji¢ HE BiJIOBIalOTh BCIM IMapaMeT-
pam, XapaKTepHUM JJIsI BITAMIHIB.

Jo wiei rpynu Hanexats 0i0(IaBOHOIAM, XOIiH, 1HO3UT, JIIMOEBA, OPOTOBA,

rnapaamMiHOOCH30iHa KUCIIOTH Ta iH.
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Xoutin |

CsHisNOX

XouiH (Bif TpeIbKol YOAY «KOBY») - OpraHiuHa CIIOIyKa, YeTBEPTHHHA aMo-
Hi€Ba OCHOBA, KaTioH 2-Tigpokcuernntpumeriiamonito, [(CHz)sN"CH2CH,OH] X.
XoJiH € monepeTHUKOM Helpomesiaropa anermwixoiiny. Y 1930 pokax oTpuMaB Ha-
3By BiTaMiH B4. 3a cydyacHUMHU YSBICHHAMH HE € BiTaMiHOM.

Xomin 6epe y4acTb B 00MiHi )KUPIiB, € HEOOXITHUM ISl G10CHHTE3Y JCIUTHHY.
XoJiH ToneperKae JKUPOBE MEPEpOHKEHHS MEUiHKH, TOOTO BITHOCHTBCS IO JIIO-
TPOITHUX PEYOBUH. 3 XOJIHY YTBOPIOEThCS MEIIaTOp HEPBOBOI CHCTEMH - MH-
AICTUIIXOJIIH.

XoIiH - CHIIbHA OCHOBA, I0OPE PO3YMHSIETHCS Y BOJII.

Jlo6oBa motpeba B X0JIiHi y A0pOCIIOl JIOUHU CTaHOBHUTH Bia 250 10 600 wmr.
Jlo6oBa motpeba 3pocTae mpu BaxkKiil (i3WdHIN mpalli, B yMOBax IMiABUIICHOT TEMIIe-
paTypH cepeoBHIIa, J1e 3HAXOIUTHCS JTIO/IHA.

ITpu HasBHOCTI B paiioHi XapuyBaHHs, T10CTaTHHOT KIIBKOCTI OIKY, SIKMH Mi-
CTHUTh METIOHIH, BiTaMiH B1z, QoiieBy KucnoTy, 3MeHIIye MOTpedy B XOIMiHI, TaK SK Il
HYTpi€HTH 3a0e3MeuyIoTh HOro 610CHHTE3 B OpraHi3Mi.

Haii6inbur xapakTepHUM CHMIITOMOM XOJIIHOBOT HEJOCTAaTHOCTI € )KUPOBE Me-
PEPOKEHHS TIEUiHKY, 0 MPU3BOJUTH 0 MOPYIICHHS 11 QyHKIiH (1enoHyBaHHS TITi-
KOT'€HY, CHHTE3 MPOTPOMOIHY, 3HEIIKO/KECHHSI TOKCHYHKUX PEYOBHH 1 iH.), a B 1102~
JBIIOMY - JI0 3aru0elli YaCTUHH KIIITHH - PO3BUTKY HUpo3y. [Ipu HecTadi XOmiHy Mo-
PYIIYIOTBCS TAKOK (YHKIIT HUPOK 1 MiIBUIYETHCS KPOB'STHUH THCK.

XOJiH MICTHTBCS B HEUiHIli, HUPKaxX, M'sci, pubi, S€9HOMY JKOBTKY, BiBCSHIN

KpYIIi, CMETaHi, BepIIKax, )XUPHOMY CHPI, KaIlyCTi.

lle}

H

Ino3ur Bitamin HO »\‘\OH
HO “/OH

CeH1206 L
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SIBnsie co00r0 KapOOLMKIIYHUIN IyKOp, SIKHI MICTUTBCS y BEJIMKIH KiJbKOCTI B
MO3KY Ta iHIIMX TKaHMHAX CCaBIIiB, OMOCEPEIKOBYE Mepeaady KIITHHHOTO CUTHAIY Y
BIJIIOBiIb HA Pi3HI TOPMOHHU, HEHpOTpaHCMiTepH 1 (pakTopn pocTy, 6epe ydacTb B
ocMoperysinii. Hezakaroun Ha mofiOHy 3 caxapuaamu OpyTTo-(OpMyITy, iIHO3UTOI
3a XIMIYHOIO TMPUPOJIOIO HE € BYIJIIEBOJOM. [HO3UTON MPAKTUYHO HECMAuHHil, 31erka
COJIOAKUIL.

IHo3uTon HasuBanu BiTamiHOM Bs, mpore Oyno mokasaHo, mo 6au3bko 3/4
1000BOI MOTpedU 1HO3UTOIY BUPOOISIETHCS CAMUM OpPTraHi3MOM, TOMY iHO3WUTOI Bif-
HOCATH JIO BiTaMiHOMOJIOHUX pedoBWH. He icHye maHuX mpo Te, M0 HEeIOJIK iHO3H-
TOJTy B TKi MOJKE BUKIIMKATH XBOPOOJIMBI ITPOSIBH.

THO3MTON CHHTE3YETHCS 3 TIIOKO3U B TKAHWHAX 1 OpraHax, HalpHKJIaz B ceplli,
MeviHmi, HUpKaxX. 3 KPOB'f0 BiH MOTPAIUILE B YCi KIITHHHM, IPUIOMY B OCOOJIHMBO BU-
COKif KOHIIEHTpallii - B KJIITHHA MO3KY, 7€ HAKOIIUYY€EThCs B 3aXUCHIIT MeMOpaHi. Bi-
JIBHUHA 1HO3UTOJI MiCTUTBCSA TAaKOK B KPOBI B KOHIICHTpaIlii mpuOau3Ho 4,5 Mikporpa-
Ma Ha MUILTITP. 3 I[BOTO pe3epBy HOrO OTPUMYIOTH Ti KIITHHH, SKi HE MOXKYThH cami
BUPOOIATH 110 peuoBuHy. KpuInTanuk, 3aqHs CTiHKAa OKa i Cili3HA PiJHHA MICTAThH
0CcOONMMBO 0araTo iHO3UTOIY.

THO3uTON HOOpE PO3UMHAETHCSA Y BOAI, HE PO3YMHSETHCS B OPraHIYHUX PO3-

YUHHUKAX.
o
OpotoBa kucjioTa Bitamin Bis | NH
CsH4N204 HO N/&O
H

OpoToBa KHCIIOTa, BiJl Ipenbkoi 0pOg CHPOBaTKa — BITAMIHOIOAIOHA PEYOBH-
Ha, 10 BIUTUBAE€ Ha OOMiH PEUOBHH 1 CTUMYIIOE PICT KUBHX OPraHi3MiB, ajie HE BO-
JIOJTIiE€ BCIMA BIIACTUBOCTSIMH, XapaKTEPHUMH JIJIsl BiTaMiHiB. SIBisie co0or0 Oe30apBHi
KPHCTAJIH, IOTaHO PO3YMHHI Y BOAI 1 OpPraHiuHMX PO3UYMHHHUKAX. 32 XIMIYHOIO CTPYK-
TYpOIO € TeTePOLHKIIYHOIO CIIONYKOI, XiMiuHI Ha3BH-4-KapOokcuypamuia ta 2,6-

JUOKCHITI pUMiHH-4-KapOOHOBA KUCIIOTA. [1i]1 BINTMBOM BOJH 1 CBITJIa pYyHHY€ETHCS.
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OporoBa KHUCJIO0Ta HaJae CTUMYJIIOIOUMH BIUIMB Ha OLTKOBHH OOMiH, O1aroT-
BOPHO BIUTMBA€ HA (YHKIIOHAIBLHHUIA CTaH MEYiHKH, IPUCKOPIOE PEereHeparlito nedid-
KOBHX KIIITHH, 3HIDKY€ PH3HUK PO3BUTKY O’KHUPIHHS MEUIHKHU, CIPUSE 3HIDKSHHIO PiBHA
XOJICCTEPUHY B KPOBi, & TAKOXK MOKPAIYE CKOPOYCHHSI MiOKapja, CIPUATINBO 1103~
HAYa€ThCs HA PEMPOAYKTUBHIHM (yHKIIT i mpolecax pocTy, M0 A03BOJISIE BUKOPUCTO-
BYBAaTH ii B IKOCTI (hapMaKoJIOTIYHOTO npenapary (sx aHaboJiK) 11t JTiKyBaHHs Oara-
THOX 3aXBOPIOBAHb IEYiHKH, )KOBYOBUBITHUX LUISXIB, CEPIs, CyIUH 1 M'sI3iB.

VY Txi OpOTOBa KHCIIOTA 3HAXOAUTHCS Y BUTIISIII CTA00PO3YMHHUX Y BOJII CIIO-
JyKax 3 MiHepasaMH (COJIi MarHiro, Kajifo, KanbIiro). Lli opranivni comi 3 HOpOKHH-
HH TOHKOI KHIIKH JIETKO BCMOKTYIOTHCSI B KPOB HIIAXOM Mpoctoi judysii. ¥ kposi
BiZOYBAEThCsI BiUIIEHHS MiHEpatiB, i BilbHa OPOTOBA KHCJIOTA TPAHCIOPTYETHCS B
NeYiHKy, 1HII opranu i TkaHuHW. HalOiibmmii BMiCT OpPOTOBOi KHCIIOTH BHSIBIICHO B
HeviHli 1 JpiKIPKaxX, TAaKOXK BeJIMKa KUIBKICTb il MPHCYTHS B MOJIOLI i MOJIOYHHX
npoaykrax. ['OJIOBHUM JKEPEIOM OPOTOBOI KHCIOTH JUIsl JIOAMHH € KOPOB'SYe MO-
noxko. ITorpe6a He BcTaHOBIJIEHA. 3 JIIKYBaJIbHOK METOIO TIPH JCSKUX 3aXBOPIOBAHHSX
KpOBI 1 neuiHku npu3HavaroTsb Big 1,5 1o 3,0 r/n00y.

HO. 0.

Biramiu P (Pyrun) BiodaaBonoinn PTG

OH O
C27H30016 ng
HO

Birtamin P 3 Anruiiicekoi — Permeability — nponuxsicts. Kommieke ¢uiaBono-
{MHUX CIONYK, [0 3MEHIIYIOTh MPOHUKHICT 1 IJaMKicTh KamiispiB. Biramin P Bitro-
4ae Tpymy 010JIOTIYHO aKTHBHUX PEYOBHH (PYTHH, IIUTPUH, KAaTEXiHM), SIKi 374aTHI IMi-
JIBHIYBaTH MII[HICTh CTIHOK KaIllISIPiB, 3aBJSIKK YOMY 3MEHIIYETHCS 1X TPOHUKHICTB.
PeuyoBunHa 3 P-BiTaMiHHOIO fi€ro Oepe ydacTb B TKAHWHHOMY TUXaHHI, GKOHOMHUTH
BUTpayaHHs B TKAHUHAX aCKOPOIHOBOT KHCIIOTH.

Jlo6oBa noTpeba y Bitamini P y nopociux cranoButsb Big 35 mo 50 mr. BoHa
iABUIYETHCA B YMOBAX [Iii Ta BIUIUBY JCSIKUX BUPOOHUUUX OTPYT.

[IposiBn Hecraui BiTamiHy P, BKITIOUAIOTh 3arajbHy C1aOKiCTh, MIBHIKY CTOM-

JIFOBAHICTB, 0OJIi B HOTax i IJIedax MpH XOob0i, a TAKOXK IMOSB IPIOHUX 1 BETHKHX
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IIKIPHUX KPOBOBWJIMBIB Y BUIVISAI TOYKOBOTO BHCHUITY 1 KDOBOTOUYMBICTB sICEH. TaKokK
HecTaya BiTaMiHy P, MOKe BIUIMHYTH Ha BUIIaJaHHS BOJIOCCS, IOSBY BYI'DiB, CHHIOLLI-
HUH BIATIHOK MIKipH a00 HOCOBI KPOBOTEH.

Henonix 6iodraBoHOINIB MOXKE BHHUKHYTH BHACIIIOK TPHBAIOTO NMPHHOMY
aHTHOI0TUKIB a00 1HINX CHIBHOMIIOUUX IMpENapaTiB, a TaKOXK Mpu Oyab-IKOMYy He-
CHPUSTIMBOMY BIUIMBI Ha OpraHi3M, HaIpPHUKIAA, TpaBMax ado XipypridHomy BTpy-
yanHi. CUMIITOMAaTHKAa HEIOCTaTHOCTI 0i0()1aBOHOIAIB 3BOAUTHCS 10 SIBHII IiJIBU-
[IEHOI MPOHUKHOCTI 1 JTAMKOCTI KamisIpiB, MeTexii (TOYKOBUX KPOBOBHJIHBIB), KPO-
BOTOYHBOCTI SICEH.

Bitamin P MicTuTbCS B 3€JICHOMY rOpOIIKY, alelIbcCHHAX, YOPHii CMOpPOAMHI,
JTUMOHAX, [UIOJAaX HIMMIINHY, Y TepIi, YOPHOILUT IHIi TrOpoOUHi, MaluHi, CYHHII], 3e-
JICHOMY 4ai.

NHp CHj

Mertiamerionin cyandoniii (Bitamin U) Hl—CHz—C"z—&,—C’*s

OOH

3aBSIKM HAsSBHOCTI JIaOUTbHUX METUIbHUX rpymn BitamiH U Mae JiMoTponHy
Ii10; aHAJIOTIYHY XOJIiHY, BiH MOIEpemKae YTBOPCHHS BHPA30K CIM30BOi 0OOIOHKH
LITYHKY 1 CTUMYJIIO€ IX 3arO€HHS HaJa€ MO3UTHUBHY Jif0 Ha (YHKLII CIU30BHX 000-
JIOHOK iHIIIMX OPTaHiB.

Biramin U pyitayetbes npu TemioBoMy oOpoOmensi. [Torpeda y Bitamini U
HE BCTaHOBJICHA.

Bitamin U MicTHTBCS B COKaX 3 CHPHX 0BOYIB (0COOIMBO KanmycTH) i ppyKTax.

IlanramoBa kucja0Ta Bitamin Bis

C10H19NOs

IManramosa kuciora, abo Bitamin Bis - cknannuit edip o-riiroKoHOBOT KHCIIO-
TH Ta JUMETWITIIIUHY MICTHTh JBI PYXJIMBI METHJIbHI TPYNH, SKi OEpyTh y4acTh y
METHJIGO0BAHHI Ta TPAHCMETHIHOBAHHI, 10 3yMOBIIIOE JIITOTPOIHI BIACTUBOCTI BiTaMi-

Hy. Bitamin Bis nokparye minigHuii 0OMiH, 3ano0iratouu skupoBii iHdineTpawii me-
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YiHKH, 30UIBIIY€E KUIBKICTB IIIIKOTeHY, KpeaTuH(ochaTy B TKAaHUHAX, BUSBIISE aHTHU-
TiMOKCHYHY (AKTHBY€E OKHCHI MPOLECH B OPraHi3Mi), aHTUTOKCHYHY [it0 (BUKIHKAE
JIETOKCHKAIIIIO TTiJ] 9ac OTPY€EHHS XJIOPOPTaHIYHUMH CIOIyKaMH, aHTHOIOTHKAaMH Te-
TPALMKIIIHOBOTO PSIIY, ATKOr0JIeM, HAPKOTHYHUMHU PEYOBHHAMH.

[TanramoBa KHCIOTa MICTUTBCS y APLKIDKAX, 000JIOHKAX PHCY, MEUiHIIl, HUD-
Kax, 3HAYHO MeHIne B M'sizax. JloOoBa morpeba mroauHU y BiTaMiHi Bis He BCcTaHOB-
JieHa. 3aCTOCOBYIOTh BiTaMiH JUIsl JIIKyBaHHs XPOHIYHOT KOPOHAPHOI HEJOCTAaTHOCTI,

aTepoCKIIepo3y, XpoHiuHOro renatuty. TepanesrudHi 103u Big 100 1o 300 mr Ha 100y .

L-Kapuirun Hic M8 oH )
"N{_A\_C00
C7H1sNO; HaC

L-Kapuitun - Jlatunacekoi - levocarnitinum, Awurmilicekoro - levocarnitine,
takok L-Kapuitun, neBokaprituH. [loMuiakoBo Ha3uBarTh BiTamiH Br, BiTamiH By -
NPUPOJHA PEUOBHHA, CIIOpiJHEHA BiTaMiHaM Ipynu B. L-kapHITHH CHHTE3yeThCs B
OpraHi3Mi JIOJMHU B JOCTaTHROMY 00CSI3i, MPOTE B JASSIKHX paHHIX MaTepiaiax Ha3u-
BAETHCSI BITAMIHOMIOAIOHOIO PEIOBHHOIO.

B oprani3mi smoguny, L-KapHiTua npucyTHIil B TKAHWHAX HOIEpeYHOCMYyTac-
TUX M's131B 1 edinku. € GpakTopoM MeTaboTIYHNX MPOLECIB, IO 3a0e3MeYyI0Th MiAT-
puMKy akTHBHOCTI Kopepmenty A (KoA).

V npaxtnuniit Meanimai L-KapHiTHH, 3aCTOCOBYEThCS NpU CEPHO3HUX 3a-
XBOPIOBAHHSX HUPOK, 1[0 BUMAralOTh FeMO/Iiali3y, i IpU T€HeTUYHO-00yMOBICHOMY
nedinuTi JIeBOKapHITIHA.

HesBakaroun Ha TpUBaJIi, pi3HOCTOPOHHI JOCIIDKEHHSI, HEMa€ MePEeKOHINBUX
JTOKa3iB, 0 MPUIOM 3T0POBUMH JIOABMH J00aBOK, 10 MicTATh L-KapHiTuH, mpus-
BOJIUTB JIO TIOJIIIIIEHHS (Di3N9HOT pe3yIbTaTHBHOCTI.

L-KapHIiTHH MICTUTBCSI B OCHOBHOMY B IIPOJIyKTaX TBAPHMHHOTO MOXOKEHHS:
MEYiHIl, M'SICI, MOJIOLII.

Pemra BiTaMiHONOAIOHI PEYOBMHHU MICTSTHCS y TEpeBaKHIM OUIBIIOCTI Xap-

YOBHUX HpOI[yKTiB, TOMY 310pOBa JOAUHA HE Binquae HecTayi B UX 3'€IHAHHSX.
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PexomenioBaHi HOpMH BiTaMiHIB y J0OOBOMY pallioHi HaBeieHi y TaOnursix 3; 7.

I'nasa 5.

MiHnepaJibHi pe4oBUHH. 3HAYEHHS TA BILUIUB HA OPraHi3M JIIOAHHHU

Bionoriyno 3Hauymii eneMeHTH (Ha IPOTHBAry 0i0OJOTriYHO IHEPTHUM elleMeH-
TaMm) - XIMi4HI eIleMEHTH, HeOOXiIHI KMBUM OpraHizMam st 3a0e3reueHHs] HopMa-
JIBHOT JKATTEISIILHOCTI.

Enementn, 110 3a0e31euyoTh )XKUTTEIISUIBHICTh OpraHi3My, KI1acu(ikyloTh 3a
PI3HUMH O3HaKaMH - BMICTOM B OpTraHi3Mi, CTyNEHSM HEOOXimHOCTi, 0i0JOTi4HOIO
POJLTIO, TKAHUHHOIO CIIEIU(IYHOCTIO. 32 3MICTOM B TiJIi JIFOJMHU Ta 1HIIUX CCABIIIB
CJIEMEHTH JIUIATH HA:

- MaKpoeJIeMeHTH (COTi 4aCTKH BiJICOTKA 1 OinbIie);

- MIKpOEJIEMEHTH (Bi/f CTOTUCIYHUX 0 TUCSYHUX YaCTOK BiJICOTKA);

- yIbTpaMiKpoeaeMeHTH (MUTbIHOHHI YaCTKH BiZICOTKA 1 MEHIIIe).

Bararo enemeHTiB y BHTTISIII MiHEpaIbHHUX COJEH, 10HIB, KOMIUICKCHUX CIIO-
JIYK BXOJSITH JI0 CKJIaly )KHMBOI Matepii 1 € He3aMiHHUMH HYTpIEHTaMHU, sIKi HEOOXiHO
LIOJHA BKUBATHU 3 [KEIO.

Ponp MiHepaIbHUX PEYOBUH B OpraHi3Mi JIOAWHU pi3HOMaHiTHA. MiHEpasbHi
PEYOBMHHN MICTATHECS B NMPOTOIIa3Mi i OIONOTIYHMX pigWHAX, BiIIrpalOTh OCHOBHY
posb y 3abe3medeHi CTaloCTi OCMOTUYHOIO THCKY, IO € HEOOXiJHOI YMOBOIO ISt
HOPMAJIBHOI XKUTTEAISUIBHOCTI KITHH 1 TKaHUH. MiHEpalbHI PEUOBUHH BXOAATH JI0
CKJIQJTy CKJIQJHUX OPraHIYHHUX CIOJNYK, TaKHX, SIK TeMOTJI00iH, TOPMOHH, (hepMeHTH.
MiHepaibHi peuOBHUHH € ITACTUYHUM MaTepiaioM Jisl yTBOPEHHs KICTKOBOT 1 3yOHOT
TKaHWH. Y BUIVIAJ1 10HIB MiHepaIbHI PSYOBHHU OepyTh ydacTh B Iepeaadi HePBOBHUX
IMITyJIBCIB, 3a0€31€UyIOTh 3rOpTaHHs KPOBI Ta iHII ()i310I0TIYHI IIPOIIECH OpraHi3My.
3asexHo BiJl KiJIbKOCTI MiHEpaJIbHUX PEYOBHH B OPraHi3Mi i XapuoBUX MPOAYKTaX ix
MOJIUJISIFOT Ha MAKpO - 1 MikpoeieMeHTH. [0 MaKpOeIeMEHTIB BiTHOCSTHCS KalbIIii,
Kaunii, Marii, Hatpiid, Gpocdop, xi0p, cipka. BoHn MicTsThCS B 00’ €Mi, SIKMI BUMi-

PIOIOTH COTHSIMH 1 fecsiTkamu mimirpamis Ha 100 r TKaHUH 200 XapUOBOTO MPOIYKTY.
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MikpoeneMeHTH - 1ie 3ai30, KOOAJIbT, IIUHK, (GTOp, Hoa i iH. MiKpOelIeMeHTH BXO-
JATh JI0 CKJIaJy TKaHMH OpPraHi3My B KOHLEHTPALifX, [0 BUPAKAIOTHCS IECATUMHU,
COTHMH 1 THCSYHIMH YacTKaMH MiJirpama.

Jlo HaitouIbIn NedinuTHIX MiHEpalTbHUX PEYOBHH B PAIliOHI XapdyBaHHI JIIO-
JIMHU BiHOCSATHCS KAIBIIIH 1 3271130, 0 HAIMIIKOBUX - HATPIit i ocdop.

3ayexHO BiJl NepeBaKaHHS KaTiOHIB a00 aHIOHIB y IPOJXYKTaX XapdyBaHHS
MPOSIBISIIOTHCS 1X JIy)KHI a00 KUCIJIOTHI BIACTUBOCTi. MOJIOKO, 0BOUi, (GPYKTH, STOIU
HAJAI0Th PAlliOHAM JIY)KHY CIPSIMOBAHICTh, a M'siCO, puba, UL, KPYMH-KACIOTHY.
HesBakaroun Ha kucnmii cMak 6aratbox (GpykriB a6o 0BOUIB, Ipu X BXKHMBaHHI 30i-
JBIIYIOTHCS JIy)KHI pe3epBH OpraHi3my, Tak SIK OpPraHi4Hi KHUCIJIOTH, IO BXOJISTH JO
CKJIaly LUX MPOAYKTIB (JINMOHHA, SIOMyYHA Ta IHIII), HIBUIKO OKUCIIOIOTHCS J0 OK-
cuty Byrnemio i Boau, a KM Mg** Ta inmi xaTionn 3aiumiaoThes B TKaHMHAX. Y
M'sici, pubi 1 IHIIMX TMPOAYKTAaX TBAPUHHOTO MOXOKEHHs, 6arato OIKy i Maylo Karti-
oHiB. [Ipn OKHCIICHHI MPOTEIHIB, SKI € JpKepeslaMu Cipku (METIOHIH, IICTiH, ILiCTe-
iH), YTBOPIOIOTBCS 10HH CIpYaHOi KMCIIOTH, Ha HEHTpasi3amilo SKOi BHTPAdaroTHCS
JyXHI pe3epBU TKaHHH. MiHepajbHi peYOBHHH MAlOTh Ba)K/IMBE 3HAYEHHS B SIKOCTI
(hakTopiB, HEOOXITHUX AJISI YCYHEHHS 1 MPO(]ITaKTHKH POy 3aXBOPIOBaHb, a came,
EHJIEeMIYHOT0 300y, (h1I00po3y, Kapiecy, CTPOHIIIEBOTO PaxiTy Ta iH.

TpuBanuii HemoIiK a00 HAAIMIIOK B XapyyBaHHI TUX U IHIIUX MiHEpaTbHUX
PEUYOBHH IIPU3BOIUTH IO MOPYIICHHS 0OMiHy OLNKiB, )KMpiB, BYTJIEBOJIB, BiTaMiHIB,
BOJY 1 PO3BUTKY 3aXBOpPIOBaHb. HaiOUIbII MOMMPEHNM HACIHIIAKOM HEBIIIOBITHOCTI
B pallioHi Xap4yBaHHsS KUTBKOCTI Kaublliio i Gocdopy € kapiec 3y0iB, po3piKeHHs
KicTKOBOi TKaHWMHH (ocTeomopo3). IIpu Hectaui dropy B HmUTHIM BOml pyHHYyeThCS
emaJjb 3y0iB, P HAUIMIIKY BUHUKAE ITOKOBTIHHS 3y0iB (¢uroopo3). Jedinut #omy
B Ki Ta BOJIi IPU3BOAUTH JI0 PO3BUTKY 300a.

XapaxTepHi (THIOBI) CHMIITOMH IpH Ae(QIINTI Pi3HUX XIMIYHUX €IEMEHTIB B
OpraHi3Mmi JIOAMHU:

Kanpiit (Ca) - ynoBiibHEHHsI 3pOCTaHHSI CKETIETY;

Marsiit (Mg) - M's130B1 cy1omu;

@epym (Fe) - anemist, HOpyIICHHS IMyHHOT CHCTEMH;
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Iusk (Zn) - MOMIKOKEHHSI MIKiPH, YHOBUIEHEHHS POCTY, YIOBUILHEHHS CTa-
TEBOT'O J103piBaHHS;

Kynpywm (Cu) - mopymmeHHs [isUIbHOCTI eYiHKN, BTOPUHHA aHEMis;

Mapranens (Mn) - 6e31utia/s, TOTipIISHHS POCTY CKEJIETY;

Monibnen (Mo) - CXHIBHICTB A0 Kapiecy 3y0iB;

KobGanbt (Co) - 3m0sikicHa aHEMist

Hikens (Ni) - genpecii, nepmatutu;

Xpowm (Cr) - cumntomu aiadbery;

Kpewmmiii (Si) - mopymieHHsT pocTy CKeneTa;

@rop (F) - kapiec 3y0is;

Moz (I) - mopymieHHs poGOTH MIXTOBHAHOT 3aJI03H, YIOBITEHEHHS METab0Ti3MY;

CereH (Se) - cumnToMu clIabKOCTI CEpIIEBOTO M'si3a.

[Mpuunnu nopyuieHHss 0OMiHy MiHEepaJbHUX PEUOBHH HABITH HPH iX JOCTAT-
Hill KUTBKOCTI B 1K1 HACTYIIHI:

I. Hesb6atancoBaHe XapuyBaHHS, a caMe HEJIOCTATHE a00 HAJIIUINOK KITBKICTI
OLIKIB, )KUPIB, BYTJIEBOIIB 1 BITAMIHIB;

II. 3acrocyBaHHS METOIIB KYTiHAPHOTO OOPOOKIICHHS Xap4YOBUX MPOIYKTIB,
10 00YMOBITIOIOTH BTpATH MiHEpaJbHHX PCYOBHH, HAMPHUKIA[, MPH jAedpocrarii, B
rapsidiit Bofi, m'sica, puOH, BUJaJICHH] BiBapiB OBOYIB i PpyKTIB (MICTATH pO3YMHHI
comi);

III. BigcyTHicTh cBO€9acHOT KOPEKIIii CKIIaay pamioHiB XapayBaHHs IIPU 3MiHI
MoTpedu OpraHizMy B MiHEpalbHUX PEYOBHHAX, MOB'SI3aHUX 3 (i310JOTIYHIUMH MPH-
yuHamu. Hampukiiazn, B yMOBaX IiJIBUIICHOI TeMIEPaTypH HABKOJMIIHBOIO CEpesIo-
BUIIA, y JIFOJMHI BHHHKAE BEJIUKE TIOTOBUILICHHS. 3 TIOTOM BHUIIISIETHCS BEJIMKA Ki-
JBbKICTh Kalilo, HATPIO, XJIOPY Ta IHIIMX MiHEpalIbHUX PEUYOBHHAX, TOMY iX MOTpeba
30LIBIITy€THCS.

IV. TopyuieHHs MpoLeciB BCMOKTYBaHHSI MiHEPaIbHUX PEYOBHH B IILTYHKO-

BO-KHUIIIKOBOMY TPaKTi ab0 MiZABUILEHHS BTPAT PiIvHU (HATIPUKIIAM, IPU KPOBOBTPATI).
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MakpoeJjieMeHTH

MakpoeneMeHTH - 1Lie HPOCTi XiMi4HI peYOBMHM, HEOOXINHI Ui HOPMaJIbHOT
JKUTTESUIBHOCTI OpraHi3My JIFOJUHH. MaKkpoeJIeMEeHTH MOBHHHI HAJAXOMUTH 3 DKEI0
B KiJIbKOCTI Bif 25 rpamiB. Lle MoxyTh OyTH sk MeTanu, Tak i HemeTaian. Makpoere-
MEHTH HEOOOB'SI3KOBO MOBUHHI HAIXOIAWTH B OPraHi3M B YUCTOMY BUIIISIL. Y Oilb-
[IOCTI BUMAKIB MaKpO-1 MiKpOGJIIEMEHTH HAJXOMATh 3 DKEIO B CKJIAl COJNeH 1 1HIIMX
XIMIYHHX CIIONYK.

B oprani3m J0guHU Ma€ HaAXOAUTH 12 MakpoeleMeHTIB. 3 HUX YOTHUPHU Ha-
3UBAIOTh OIOTEHHUMH - KUCCHb, BYTJICIb, BOACHB, a30T TaK SIK iX KUIBKICTh B OpTaHi-
3Mi HalOLIbIIA.

OCHOBHY 4acTKy MacH KJIITHHHU CKJIa/Ial0Th:

Kucens - 65 %;

Byrmens - 18 %;

Boaens - 10 %;

Azort - 3 %.

[epeBaxkHo 3 HUX MMOOYIOBaHI OLIKH, )KUPH, BYTJIEBOAH, HYKJICTHOBI KHCIOTH
i 6araro iHIIMX OPraHiYHUX PEYOBHH. [HOMI Il YOTUPH EIEMEHTH MO3HAYAIOTh aKpo-

uHimom CHNO, 1o cknagaeTses 3 iX Mo3HaUeHb y epioandHii Tabmumi Menneneesa.

Kucennb

0:

Binpuricth xkuBHX icTOT (aepobu) auxaroTh kucHeM. llIupoko BHKOpHCTOBY-
€ThCS KMCEHb B MeUIMHI. [Ipn cepleBo-CyANHHUX 3aXBOPIOBAHHAK JUIS MOJIMIIEH-
HSl OOMIHHHX TIPOIIECIB B IIIYHOK BBOJSATH KHUCHEBY IHY («KHCHEBHH KOKTEHIIB).
[TigmKipHe BBEAECHHS KMCHIO BUKOPHCTOBYIOTh IIPU TPO(IYHUX BUPA3Kax, CIIOHOBOC-
Ti, TAHTPEHI Ta HIIMX CEPHO3HUX 3aXBOPIOBaHHsIX. Jist 3HE3apaXKeHHsI 1 1e3010partiii
HOBITPS 1 OYMILECHHS MUTHOT BOJIY 3aCTOCOBYIOTH LITYYHE 30aradeHHs 030HOM. Pa-
JioakTUBHUIL i30T0N KHCHIO SO 3aCTOCOBYETHCS MUIsl AOCTIIKEHb IBHAKOCTI KPOBO-

TOKY, JICTEHEBOI BEHTHJISIIIII.
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Byrueunb
CO:

Byrnekuciuii ra3 abo JiOKCHI BYTJICHF0 — MaJOTOKCHYHHUIT ra3, y HOpMalib-
HUX yMoBax 0e3 3amaxy i konpopy. COz - HeBelrKa, ane BaKJIUBa CKJIa0Ba MOBITPS,
BiH € OJTHMM 3 €JICMCHTIB HaBKOJIMIIHEOTO CEpPEIOBHINA, Oepe ydacTh B mporeci ¢o-
TOCHHTE3y, MeTabo0i3My, BHIUSETHCS JIIOJBMH i TBAPUHAMH, a TAKOX B XOJi Opo-
JIIHHS 1 THUTTS.

Jlst opraHi3my JTIOAMHN BYTJICKHCIIHN Ta3 HE MEHII BaXKJIMBHI, HIK KHCCHb, a
X GajaHC MiATPUMYIOTb IPUPOJIHI IPOLECH - POTOCHHTE3 1 JIMXAHHS.

Byrnekucnuii ra3 6epe ydactp y 6arathox MeraboiiuHHX mporecax. Bin pe-
I'YJIF0€ POOOTY JUXANBHOTO 1 CYyIMHHO-PYXOBOTO LIEHTPY, 30y UTHBICTh HEPBOBOI CHC-
TEeMHU, aKTUBHICTh OaraTboX (pepMEeHTIB i TOPMOHIB, BIAIOBIZA€ 3a €JICKTPOJITHUN
CKJIaJ KpOBi, TOHYC IICHTPaJIbHOI HEPBOBOI CHCTEMH, CYAHH 1 OpPOHXIB, MiATPUMYE
o6min peuoBuH. OTxe CO2 6e3nocepeIHbO BILIMBAE HA BCi OioXiMiuHI peakmii opra-
HI3MY.

Byrnexucnuii ra3 - 30yqHuK quxanbHoi cucteMu. Beynepeu mommpeHiit my-
MIIi, JIFOJMHA POOHTH YEProBHH BIMX IMPH HAUTHIIKY BYTJICKHCIIOTO rasy, a He MpH
nedinnTti kucHio. CO: - IPOAYKT METa00Ii3My, BiH IIEPEHOCUTHCS KPOB'IO BiJ| KIIITHH
TKaHUH JI0 JIereHb. [Ipy BIMXY JIETCHI JIIOAMHN HAIIOBHIOKOTHCS KMCHEM 1 B HHUX BiJ-
OyBa€eThCs IBOCTOPOHHIIT OOMiH: KHCEHB TIEPEXOANTh B KPOB, @ BYTJICKHCIIHIA ra3 BU-
JIIst€ThCs 3 Hel.

B o0mini 6epe ydacTh reMoriio0iH, Tak SK BiH OCHOBHHI IMEPEHOCHUK KHCHIO
JI0 KJTITHH. Y HOMY BHHHKAE MPOLEC 3aMiHU KUCHIO BYTJICKHCIUM Ta30M: TeMOTIJIO-
OiH J10CTaBIIsIE KHCEHb 3 JIEreHb M0 KIITHH, a MICIs - BYTJICKUCIHIA Ta3 10 JereHb. |
el OOMiH IOBUHEH OyTH 30aIaHCOBAHIIM.

Jucbananc Bukinkae epexr "Bepuro-bopy", 3rinHo 3 SKMM HaJUIMIIOK KHC-
HIO 1 HEJOJIIK BYIJIGKUCIIOTO a3y MPHU3BOJIATH 0 KMCHEBOTO TOJOMYyBaHHA. Takuii
napaiokc BUKIMKAHUK THM, 110 0e3 mpucyTHocTi CO2 KHCeHb HE MOYKE BUBITBHUTH-

Csl 3 TIOB'A3aHOTO CTaHy 3 TeMOIIO0IHOM 1 IEePEeXOIUTH B TKAHUHU i OPTaHH.
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TakuMm YMHOM, BYTJIEKHCIHH a3 HEOOXITHUH ISl BiIPUBY KHCHIO BiJl TeMO-
ri100iHy, iHaKIIe KpoB Oy/e [UPKYIIOBATH [0 OPraHi3My, aje He BiJJIaBaTH KHCEHb,

10 MPU3BEAE N0 KUCHEBOT'O I'OJIOAYBaHHA.

Boaenn
H

Bopenr BBakaeTbCsi HAWNOTYKHIIIUM MPUPOAHUM AHTHOKCHAAHTOM, SKHUN
Joromarae 30epekeHHIO 370pOB'st OpraHi3My, CIPHUsE HOTo MIBUAKOMY BiJHOBIICHHIO,
3HM)KY€ HaBAaHTKEHHS Ha IMyHHY cHCTeMy. MoKy ISIpHUI BOJCHb YHHUTD IPOTH-
3ananbHy, aHTHAJICPriyHy Ta aHTH AONTOTHYHY Jil.

BcranosieHo i 1oBeieHO, 0 BOJCHB € KaTali3aToOpOM IPUPOIHIX OOMIHHUX
MpPOLIECiB, KU 3a0e3nedye HelTpatizaliio akTHBHUX PaJUKaIiB Ha KIITHHHOMY pi-
BHI 3 iX MojanbpIiuM BUBeACHHsM. [Ipu mpoxo/pkeHHI yepe3 remaroeHiedaniqHuii
6ap'ep BOJHEBI YACTHHKH NMPUTHIYYIOTH OKHUCITIOBAIIbHI MIPOLECH, SIKi CIIPUSIOTH BHUIi-

JICHHIO PaJIMKAaJiB 1 BIUIMBAIOTh HAa IMOBIPHICTh AHOMAJIBHOI MYyTaIlil KJIITHH.

A3ot

N2

HitporeH, eineMmeHT, KW iCHye y BUIBHOMY CTaHi y ABOATOMHIiH Qopwmi,
YTBOPIOIOUH ra3. BiH € roJ0OBHUM KOMIOHEHTOM MOBITPS i YTBOPIOE YUCICHHI Opra-
HIYHI 1 HEOPTaHiUHI CIIOIYKH — KHCIOTH, OKCHAH 1 couti. KpiM Toro, a30T € BaKIIMBUM
KOMIIOHEHTOM O1/IKiB, OyiBelIbHUX KIITHH OpraHi3My, MENTHUAIB, HYKJICTHOBUX KHC-
JIOT 1 HEHPOMETIaTopiB.

A30T y NO€HaHHI 3 KUCHEM CTBOPIOE OKCHJ] a30Ty, TAKOK HEOOXIIHUH Juis
HOpPMaJIbHOTO (yHKIIOHYBaHHs opraHi3My. OKCHI a30Ty HEBEIHKHU 32 PO3MIpOM i
JIETKO MPOXOAMTH Yepe3 KIITHHHI MEMOpPaHH, a TAKOXK:

- Ge3rmocepeIHBO BILIMBAE HA KPOBOOOIT 1 Iepeiady HepBOBUX IMITYJIbCIB;
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- BIINIOBIa€ 3a pO3MIMPEHHST KPOBOHOCHHX CYJIUH, SIKi OyIJIM 3BYKEHI, HAaIpH-
KJIaJ1 BHACIIJIOK aTepPOCKIEpO3y;

- CIIpHUsi€ YTBOPEHHIO HOBUX, APIOHUX KPOBOHOCHHX CY/HH;

- 3HIDKY€ 3rOPTaHHs KPOBI;

- IOKPAIILY€E MaM'sITb.

TIpupoaHUM [pKEpEIoM a30Ty JUIsl OPraHi3My € MPOIYKTH, IO MICTSITh aMiHO-
KHCIIOTH, 5IKi OYZyIOTh OUIKM B TBapMHHUX 1 POCIMHHHMX OpraHi3max, Taki sk: puoa,
M'SICO, STHLIST, MOJIOYHI MIPOIYKTH, MOPENPOIYKTH, 0000BI, HACIHHSI MIIICHHUII], TOPIXH.

Jlxepenamu okcunmy aszoty - L-aprininy, HeoOXimHOTO Ui HOTO CHHTE3y, €:
LINUHAT, PyKOJIa, pelibKa, KaIrycTa, Kpill, JIUCTS cajaty, OypsK.

Hedimur a3oty 3ycTpivaetbes ayxke piaka. Lle Moxke BUHHKHYTH Yy JOfCH,
SIKi CITOXKHMBAIOTH JTy’Ke Mally KUIbKICTh OiTKy. CHMOTOMH, SIKI MOXYTH BHKIJIHKAaTH
3aHENOKOEHHS, BKJIIOYAIOTh JIAMKE BOJIOCCS Ta BUIIQJAHHS BOJOCCS, YIOBIIbHEHHS
3aro€HHsI paH, M'sI30BY CJIAOKICTh Ta aTpodiro. OCHOBHA MPUUMHA HAUIUIIKY CIIOTYK
A30Ty-HUPKOBA HEJIOCTATHICTh MIPH CIIO)KUBaHHI BEJIMKOI KiJTBKOCTI OiJIKa.

[HI1I MakpoeneMeHTH 1X BMICT B OpraHi3Mi JIFOJAMHHU:

Kanpmit -1,7 %

Docdop - 1,25 %

Kauiii - 0,25 %

Cipka - 0,3 %

Harpiii - 0,2 %

Xiop - 0,2 %

Marniii - 0,05 %

Kaabuiii

Ca
OCHOBHUII CTPYKTypHHII KOMIIOHEHT KicTKOBOI 1 3yOHOI TkaHuH. Kambiiii

BXOJIUTH J0 CKJIQAY SIpa KITHH, KIITHHHUX Ta TKAHHHHUX PiTUH, HEOOXITHUHN IS

3ropraHHs KpoBi. Kanbuiii yrBoproe cnosyku 3 Oinkamu, docdominizamu, opraHiu-
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HUMHU KHUCJIOTaMH, Oepe ydacTh y PeryJisilii NMPOHHKHOCTI KIITHHHHX MeMOpaH, B
nporecax rnepenadi HEPBOBHX IMITYJIBCIB, B MOJICKYJSIPHOMY MEXaHi3Mi M'S30BOTO
CKOPOYEHHSI, KOHTPOIIOE aKTUBHICTH psny (pepmentiB. TakuM 4uHOM, Kabliil BUKO-
Hy€ He TUIbKU IUIACTUYHI (YHKIII, ane i BIuIMBae Ha OinpuicTs OioxiMiuHi Ta ¢isio-
JIOT14HI IPOLIECH B OPTaHi3Mi.

KanbIiif BiTHOCUTECS 10 Ba)KKO3aCBOIOBAHMX eleMeHTiB. Hagxomsam mo op-
raHi3My JIOJMHHM 3 DKero, 3'€/IHAHHS KaJIbLIiI0 IPAKTHYHO HEPO3uMHHI y Boai. JIyxHe
CEepEe/IOBUILE TOHKOI'O KHILIEYHUKA CIIPUsS€ YTBOPEHHIO BAKKO3AaCBOIOBAHUX CIIOJYK
KaJIBIIifO, 1 JIMIIIE BIUTHB JKOBYHHX KHCJIOT 3abe3reuye iX BcMOKTyBaHHs. Cripuse 3a-
CBOIOBAHHIO Kaubllito BiTamin | (kaibLudepour).

ACUMIIALIS KaNbI[iI0 TKAHUHAMH 3aJeKHUTh HE TIIbKM BiJl BMICTy #HOro B
HPOAYKTax, aje i BiJ Oro CHiBBiAHOIICHHS 3 APYTMMH KOMIIOHEHTaMH ixi, 1 B mep-
LIy 4epry, 3 )Kupamu, Maraiem, pocdopom, Oinkamu. [Ipy HAIMIIKY KUPIB Bi3HUKA-
€T KOHKYPEHIIisI 32 )KOBYHI KHCJIOTH 1 3HaYHA YaCTHHA KaJbIIil0 BUBOIUTHCS 3 OpTraHi-
3My 4Yepe3 TOBCTHH KumIeyHuK. Ha mporiec BCMOKTYBaHHS KaJIbIlil0 HETATUBHO BILIH-
BAa€ HAJUIMIIOK MarHito. PekoMmeHJ0BaHe CIIiBBIJHOIICHHS IMX €JIEMEHTIB IOBUHHO
oyt (1:0,5). Skio ineKicTs hocopy mepeBHIIy€e piBeHb KaabIil0 Y DKi OUIBII HIXkK
B 2 pa3u, TO yTBOPIOIOTHCSI PO3YHMHHI COJIi, SIKi BUTATYIOTHCS KPOB'TO 3 KiCTKOBOI TKa-
HuHH. Kanbliii HaIXOAWTh B CTIHKM KPOBOHOCHHMX CYIMH, 110 OOYMOBIIIOE iX Jam-
KICTh, TAKOXX B TKAHUHY HUPOK, 1[0 MOXKE CIPHUITH PO3BUTKY HUPKOBOKaM'SHOI XBO-
pobu. [lyist jopocimx pekoMeHJ0BaHe CITiBBiJHOIIEHHS KaJblilo 1 pocdopy B ixki mo-
BuHHO cknanatu (1:1,5). TpynHoIIi JOTpHUMaHHS TAaKOTO CITiBBiJHOIICHHS 00YMOB-
JICHa THM, IO OUTBIIICTH IUPOKO CHOXHMBAHUX MPOAYKTIB 3HauHO Oararmie docdo-
poM, HIK KanbIlieMm (xJ1i0, M'sico, KpynH, MakapoHn). HeraTuBHHI BIUIMB Ha 3acCBO-
€HHS KaJIbLiI0 HAMAl0Th (DITHH 1 I[aBIEBa KUCIIOTA, IKI MICTATBCS B PS/Ii POCTHMHHHUX
npoaykTiB. Li cIoiyku yTBOPIOIOTH 3 KaJbIlieM HEPO3YMHHI coii. barato miaBimeBoi
KUCJIOTH MICTHTBCS B I[aBIi, IINHUHATI, PEBEHI, AESKUX iHIMX oBoyax. bararo ituny
B BHCIBKax Ta 3epHOBUX. [[000Ba MOTpeda B KalbLil0 JOPOCIOI JIIOJUMHH CTAaHOBUTD
800 ™, a 'y niTel, mUTITKIB, BaTiTHUX JKIHOK Ta MaTepiB roayBaibHUIb - 1000 Mr 1 6i-

JIBIIE.
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TIpu HeIOCTATHHOMY CIIOKMBAHHI KaJbI[I0 3 XapuyBaHHAM abo0 MOPYLICHHS
BCMOKTYBaHHs #oro, B oprai3mi (pu Hecraui BiTaminy D) po3BuBaeThcsi CTaH Ka-
nbrieBoro aedinuty. CrnocrepiraeThbes MiIBUICHE BUBEICHHS HOTO 3 KiCTOK 1 3yOiB.
VY nopocnux po3BUBAETHCSI OCTEONOPO3-AEMiHepati3allis KiICTKOBOT TKAaHUHH, Yy JiTeit
MOPYIIY€ETHCST GOPMYBAHHS CKENIETa, PO3BUBAETHCS PaXiT.

Kpammumu [prepeaMu Kaiblifo € MOJIOKO i MOJIOYHI IIPOJIYKTH, 3eJIeHa [H0Y-
s, TIeTPyIIKa, KBAcoJsl. 3HAYHO MEHIIE KAaJbI[I0 MICTUTBCS B SHLSAX, M'sici, puoi,

0BOYax, (HpyKTax Ta AroAax.

Dochop
P

docdop npuiimae yuactb y BCiX Hporecax )XUTTEAISUIBHOCTI OpraHizMy:

- CHHTE31 1 pO3UICIJICHHI PEYOBUH B KIITHHAX;

- peryIsiii oOMiHy pedOBHH;

- BXOJIUTb 10 CKJIay HYyKJIETHOBHX KUCIIOT i Py GpepMeHTiB;

- HeoOXimumit st yTBopeHHs ATO.

Crionyku ocdopy MICTATbCS y BCIX KIITHHAX OpraHi3my. Y TKaHWHax opra-
HI3MY 1 pojyKTax xap4ayBanHs Gocdop MicTuThes y BUMIIiAL HochOpHOT KUCIOTH Ta
i opraniuamx croiyk (¢ocgaris). OcHOBHA iforo Maca 3HAXOJHUTHCS B KiCTKOBIH
TKaHMHI y BUIIAL pochopHOKHCIOro Kanbllito, pemra Gpocdopy BXOAUTH 10 CKIIATY
M'IKUX TKaHUH 1 piguH. Y M'si3aX BigOyBaeThCsi HAHOIIbLI IHTCHCHUBHUI OOMIH
3’enHanb hocdopy. DocdopHa KucIoTa Oepe ydacTb B MoOyI0BI MOJEKYJ OaraTbox
(hepMeHTIB, HYKIETHOBUX KUCIOT Tomio. /lo6oBa motpeda dochopy Uit TOpOCITHX
ckmamae 1200 mr. Iotpeda 3poctae npu Bequkux (GisnvHUX a00 PO3yMOBHX HAaBaH-
TaKCHHSX, P ACSKHX 3aXBOPIOBAHHSIX.

Ipu tpusanomy nedimuri Gocdopy, opraHisMm BUKOPUCTOBYE BIAacHUH (oc-
¢dop 3 kicTKoBOi TKaHuHU. L{e mpU3BOIUTH 10 AeMiHepami3allil KiCTOK i MOpyIIeHHS

X CTPYKTypH - po3pimkennto. [Ipu Hectaui B opranizmi Gocdopy 3HIKY€ETbCS PO3y-
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MoBa 1 (i3UUHa Mpare3aTHICTh, BIAMIYAEThCS BTpaTa arneTuTy, amaTis. Hammimok
(docdopy B paiioHi xapuyBaHHsI, MOPYILYE ACHMUIALIIO KaJbLIiO.

Bennka kinbkicTs (hochopy MICTUTBCS B IPOAYKTaX TBAPHHHOTO MOXOKEH-
Hsl, 0COOJIMBO B IEYiHII, iKpi, @ TAKOXK y 3epHOBUX Ta 6060BuX. baratum mxepeiaom
dhochopy € xpynu (BiBcsHa, mepioBa). B Toit xe yac docdop, sAKUH MICTHTBCS Y
MPOJIYKTaX POCIMHHOTO MOXOJDKEHHS 3aCBOIOIOTHCS Ha 55 %, a docdop, skuit Mic-
TUTBCS Y NPOAYKTaX TBAPUHHOTO MOXOKeHHs Ha 95 %. [lonepennbo 3amMouyBaHHS

Kpy1 i 0000BuX Tepes KyTiHapHUM 00pOOIICHHSIM MMOKpaIye 3acBOeHHS (hochopy.

Kauniii

K

[Mpubmuzno 90% kauito 3HaXOMUThCs BeepeauHi KiithH. Kauiit pazom 3 iH-
IIUMH COJISIMU:

- 3a0e31evye OCMOTUYHUHN THCK;

- puiiMae yyacTth B nepeadi HePBOBUX IMITYJIbCIB;

- IPUIMaE y4acTh B PETYJIAMIT BOIHO-COTBOBOTO OOMIiHY;

- CTIpHsi€ BUBE/ICHHIO BOJIU, @ OTXKE, 1 [IJTAKiB 3 OpraHi3my,

- MATPUMY€E KUCIIOTHO-JIY>KHY PIBHOBAry BHYTPIIIIHBOTO CEPEIOBHIIA OPraHi3My;

- IpuUiiMae yJacThb B PEryIIsmii AIsUTBHOCTI CepIis Ta iHIUX OPTaHiB;

- HeOOXiTHUH JUTs QYHKIIN psixy GepMeHTiB.

Kauiii 1oOpe BCMOKTYETHCSI 3 KUIICYHHKA, a HOro HAJIMIIOK IIBHIKO BHIA-
JSETBCS 3 OpraHi3my 3 cedero. JloboBa morpeda B Kajii y JOPOCIOL JIFOJJUHHA CTaBUTh
Big 2000 mo 4000 mr. ITorpeba 30LTBIIyeThCS TPH PSICHOMY IOTOBUALICHHI, TPH
BXKHMBaHHI CEYOTIHHUX 3aC00IB, 3aXBOPIOBAHHSX CEPIIS 1 MEUIHKH.

Kauriit He € neiuTHIM HyTPiEHTOM B Xap4dyBaHHI 1 IpH Pi3HOMaHITHOMY Xa-
pUyBaHHI HOro HEAOCTATHICTh HE BUHMKAe. JleilMT Kamilo MpOSBIAETHCS B TMOPY-
1IeHHi QyHKIiT HepBOBO-M'S30BOi 1 CEPIIEBO-CYIMHHOT CHCTEM, COHJIMBOCTI, 3HIIKCH-

HS apTepiaIbHOTO THCKY, TOPYIICHHI PUTMY CepIIeBOi isUTBHOCTI.
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Binpmia yacTrHa Kanilo HaAXOAWTH B OPraHi3M 3 MPOXYKTAaMH POCIMHHOTO
MOXOJ/UKEeHHS. baratuMu mxepenaMu Kajiroe € CyleHni abpuKoc, YOPHOCIMB, POA3H-
HKH, MOPCBKa KaIlycTa, KBAacOJs, TOPOX, KapTOILIs, iHII oBodi i (ppyykTn. Maso ka-

JIF0 MICTUTBCSI Y MOJIOYHO-KHCIIUX MTPOJIYKTaX, PUCI, Y XJ1i0i 3 GOpOIIHA BHIIOTO Ta-

TYHKY.

Cipka

Cipka - oauH 3 GioreHHux esnemeHTiB. Cipka BXOANTB 10 CKIAY JESKHX:

- aMiHOKHCIIOT (LUCTETH, METIOHIH);

- BiTaMiHiB (0i0THH, TiaMiH);

- (hepMmeHTIB.

Cipka Gepe y4acTb B yTBOPCHHI TPETHHHOI CTPYKTypHu Oinka ((popmyBanHsS
nucynbdiganx mictkiB). Takoxk cipka Oepe ydacTh B OakTepiabHOMY (OTOCHHTE3E
(cipka BXOIMTH 0 CKJIany OakTepioxiopodiny, a CipKOBOACHb € JHKEPEIOM BOJIHIO).
OKHCITIOBATbHO-B1THOBIIOBAIBbHI PEaKIii CIpKHU - IPKEPEIO eHeprii B XeMOCHHTE31.

B oprani3Mmi Jr0quHE MiCTUTHCS TPUOIM3HO 2 T CIPKH Ha 1 KI MacH Tija.

Yucra cipka He OTpyiHa, aje 6arato JeTi4i CIpPKOBMICHI CHONYKH OTPYitHi

(cipumcTHii Ta3, CipYaHUH aHT1IPUA, CIPKOBOJECHB TOIIO).

Harpiii
Na

Harpiii Bigirpae BayJIUBY pojib B OpraHi3mi.

Harpiii npuiimae y4acTs:

- B MIATPUMII OCMOTHYHOTO THCKY B TKAHHHHMX PiJMHAX 1 KPOBI;

- B Iiepe/iayi HepBOBUX IMITYJIbCIB;

- PeryJsii KHCIOTHO-IY KHOI piIBHOBAart, BOJHO-COIEOBOTO OOMIHY;

- HiJIBUIIly€ aKTUBHICTb ()EPMEHTIB TPABJICHHS.
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Harpiii Jlerko BCMOKTYETBCS 3 KUIIEYHHKA. [OHM HATPif0 BUKIMKAIOTH HAOY-
XaHHS KOJIOIIB TKaHUH, 10 0OYyMOBIIIOE 3aTPUMKY BOJM B OpraHi3mi i mporujie il
BHUBEJ/ICHHIO.

PiBeHb HATPilO B MO3AKIITHHHIN PIMHI PETENBHO MATPUMY€ETHCS HUPKAMH 32
Y4acTIO CHIOKPHHHHUX, CEPLIEBO-CYJUHHUX 1 aBTOHOMHHX PETYJIATOPHUX MEXaHi3MiB.
3arajbHa KiJIbKICTh HATPI0 B TO3AKJIITHHHIA PiMHI, TAKMM YHUHOM, BH3HAYAE€THCS
obcsr mux pinuH. Kontponps 3a OalaHcOM HATpilo 3IIHCHIOETHCS 3a JIOTIOMOTOIO
CKJIaJTHOT B3a€EMOIIOB'SI3aHOT CUCTEMH, L0 BKJIOYA€ HEPBOBY 1 €HIOKPHHHY CHCTEMH.
[linBuImieHHss KOHIEHTpAIil HATPilO B IUIa3Mi CTHMYJIOE OCMOPELENTOPH B IEHTPI,
SKUH pO3TallIOBaHMII B TiNOTaNaMyCi, HE3aJIeKHO BiJl 00'eMy PiJJUHH, 110 IPU3BOAUTH
J10 BIAYYTTS crpard. Y jkapkoMy KIiMarti i mpu Baxkiit ¢isudniii poGoTi BinOyBa€eTh-
sl ICTOTHA BTpaTa HATPilo 3 HOTOM, HEOOXITHO BBE/ICHHS B OpraHi3M ITOBApPEHOi COIi
JUIsl 3aITOBHEHHST BTPAYEHOI KiJIbKOCTI.

3a3BUuail coli HATPil0 HE BOIOIIOTH TOCTPOIO TOKCHYHICTIO, OCKIIBKY HUPKU
e(eKTUBHO BHUBOJIATH X 3 OpraHi3aMy. B ocHOBHOMY i0HM HATpil0 HAAXOAATH 10 Op-
raHi3My 3a paxyHOK roBapeHoi couii. /loboBa morpeda B HaTpii B yMOBax HOMipHOTO
KITIIMaTy 3aJI0BOJIBHSAETHCSA Bifl 7 10 8 T KyXOHHOI COJIi.

Ipu HagmipaoMy cnoxxusanHi NaCl noripuryeTbcsi BUIAICHHS PO3UUHHUX Y
BOJIi KIHIIEBHX MPOIYKTIB OOMiHY PEUOBHH Yepe3 HUPKH, LIKIPy Ta iHIII BUILUIBHI Op-
ranu. 3aTpUMKa BOAW B OPTaHI3Mi YCKJIAQAHIOE AiSUTBHICTH CEPIEBO-CYAUHHOI CHCTe-
MH, CIPHSE MiBUIICHHIO KPOB’SHOIO THCKY. TOMY IIPH HAasBHOCTI BiAIOBIJHKX 3a-
XBOPIOBaHb, CIIOKUBAHHI COJIi Y PalliOHi Xap4yBaHHSI 00MeXy[oTh. Pazom 3 TuM npu
poOOTI B Tapsiuux 1exax ad0 B yMOBaX >KapKoOro KiimMary 301UTbIIYIOTh KUIBKICTh Ha-
Tpifo (y BUIIIAI KyXOHHOI COJIi), IO BBOAWTHCS 330BHI, 100 KOMITEHCYBAaTH HOro
BTpATy 3 MOTOM 1 3MEHIIINTH OTOBUIICHHS, SIKe 00TsDKY€e QyHKIIIO ceple.

Harpiif npupogHO NpHCYTHIH y BCiX mpoaykrax xapuyBaHHsA. Crocid oTpu-
MaHHS Xap4OBUX MPOAYKTIB B 3HAYHOIO MipOI0 BHU3HAYA€E KIHIIEBUI BMICT B HbOMY
Harpito. Hanpukinan, 3aMOpOKeHHil 3eeHnii TOPOLIOK MiCTHTh OiTbllie HATPIiIO, HIXK
cBikmil. BmicT HaTpiro y cBiKHX oBouax i ¢pykrax Bix 10 mMr/kr mno 1 r/kr, Ha BigMi-

HY BiJl KpyII 1 CHpY, SIKi MOXKYTb MICTUTH HaTpii B KisbkocTi Bix 10 no 20 r/xr.
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OmiHka cepeaHb0J000BOT0 HAIXO/UKEHHS HATpilo 3 Dketo yrpyaHeHa. Ocki-
JIBKH KOHIIEHTPALlisl HATPiIO B TKi IMPOKO Bapiloe, i, KPiM TOTO, JIIOM 3BUKIH KOpe-
TyBaTH CMaK 1 MmifcomoBatd ixky. Jlopocna JronuHa MOMHS CHOXHUBAaE 10 15 T mo-
BapeHol CoJIi 1 CTUIBKY XX BHUALIIE 11 3 opraHizmy. L[ KUIBKICTh 3HAYHO IEPEBUILYE
(izionorivHO HEOOXiTHE 1 BUBHAYAETHCS, TIEPII 38 BCE, CMAKOBUMH SKOCTSMH XJIOPH-
CTOT'0 HATPI0, 3BHUKOIO JI0 COJOHOT TKi. BMicT KyXOHHOT coMi B T)Ki JIFOJAWHU MOXHA
6e3 IKOAM JUIs 370pOB's 3HU3UTHU JI0 5 T Ha 100y. Ha BUIIIEHHS XJI0PUCTOrO HATPIiO
3 Oprasiamy, a OTXKe, i Ha noTpeba B HHOMY, BIUTUBAE KIIBKICTh COJICH Kallito, KA
OTpUMy€ OpPTaHi3MOM. [’a POCITHHHOTO TIOXOKEHHS OCOONHMBO KapTOIIA, 6arata
KaJieM 1 TiJICHIIOE BHJUICHHS 3 CEUCI0 XJIOPUCTOrO HATPIIO, TUM CAMUM IiJIBUIYE

notpedy B HHOMY.

Xuop
CL:

dizionoriuHe 3HAYCHHsI XJIOPY MOB'SI3aHO 3 MOT0 Y4acTIO B PEryJisiii BOAHO-
COJTLOBOTO OOMiHY 1 OCMOTHYHOTO THCKY B KIIITHHAX 1 TKaHWHAX. XJIOp BXOIUTH 0
CKJIAJly COJISTHOT KHCJIOTH IIUIYHKOBOTO COKY. Lle# HyTpi€HT JIerko BCMOKTYEThCS 3
KHIICYHUKA B KpoB. [lopyIieHHss B 0OMiHI XJIOpy BeIyTh A0 PO3BUTKY HaOpPSIKIB, He-
JIOCTaTHBOI CEKpeLil IITYHKOBOTO COKY TOIIO. Pi3ke 3MEHIICHHS BMICTY XJIOPY B Op-
raHi3Mi MOXe TPHUBECTH JI0 TSHKKOTO CTaHy, aX JI0 CMEepTellbHOro pesyibrary. ITin-
BHUILIEHHS] KOHIIEHTPALT XJIOpY B KPOBi HACTAE MPH 3HEBOJIHEHHI OPraHi3My, a TAaKOXK
I TTOPYIIEHHI BUAUTFHOT (PyHKIIT HUPOK.

Jlo6oBa moTpebda B XJ10pi CTaHOBUTH NpuOIH3HO 5000 MT.

XJ0p HAAXOAWTH 10 OPraHIi3My B OCHOBHOMY Y BHUIJISII XJIOPUCTOTO HATPIlO
[P 10/1aBaHHI HOro B DKy. BaraTumu jpkepesiaMi LbOro eJICMEHTA € COJIIHHS, MapH-

HaJi1, KOMTYEHI MPOIyKTH.
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MarHhiii

Mg

Marsiii HeoOXiTHHMI JUIT aKTUBHOCTI sy KIIOYOBUX (pepMEHTIB, 0 3a0e3-
MEYYIOTh METa00Ti3M.

Marmii:

- Oepe ydacTh y MiATPUMII HOPMAaJbHOI (YHKIT HEpBOBOI CUCTEMHU 1 M's3iB
cepis;

- HaJla€ CYANHOPO3IIHPIOBAIIBHY Ji0;

- CTUMYJIFO€ JKOBUOBH/IIJICHHS;

- MiJIBHIILY€E PYXOBY aKTHBHICTh KHIIEYHHKA, 1[0 CHPHIE BUBEACHHIO IIIAKIB
(B TOMY YHCITi XOJIECTEPOITY) 3 OPraHi3My.

3acBO€EBAHHIO MarHiro 3aBakaroTh HASBHICTH (ITHHY, HAJJIMIIOK JKHUPIB i Ka-
JIBLIUIO B TKI.

Jlo6oBa moTpeba 10pocitof T AWHN B MarHii ctaHOBUATH 400 Mmr.

ITpu Hecraui MarHiro B Xap4yyBaHHI MOPYIIYETHCS 3aCBOEHHS DKi, 3aTPUMY-
€ThbCS 3POCTAHHS, B CTIHKAX CYAWH BIIKIAJA€ThCs KAIbBLiH, pO3BUBAETHCS P 1HIIUX
MATOJNIOTTYHUX SIBHIIL.

VY JrOIMHU HEMONIK 10HIB MarHio, 00yMOBJICHHH XapaKTepOM XapdyBaHH:I,
BKpait ManoiiMoBipauii. OgHaK OiBII BTPATH HFOTO €IEMEHTA MOXKYTh BiIOyBaTHCS
IIpU Aiapei, Ipy BBEJCHHI B OpPraHi3M piJivH, 10 He MICTATh MarHiid. Konm koHIeHT-
pallisi MarHito B CHPOBATII KPOBi 3HIKAETHCS, MOYKE BUHUKATH CHHIPOM, 1[0 HAraaye
Oimy rapsuky (y JIIOOWHHM HACTa€ HAMiBKOMATO3HUH CTaH, CIIOCTEPIraeThcs M'sI30Ba
TPEMTIHHSI, CTIa3MH M'SI31B B 00JIACTI 3aIT'CTh 1 CTOII, MiIBUIIYETHCS HEPBOBO-M'SI30Ba
30yPKYBaHICTh y BiAMOBi/b HAa 3ByKOBi, MEXaHIYHi Ta 30pOBi MOpa3HUKU. BBeaeHHs
MarHito BUKIIMKAE MIBUJIKE TOJIIMIICHHS CTaH.

ITpoxyKTH pOCIMHHOTO MOXOKEeHHs OaraTi MarnieM. Bennka KijgbpKicTh mar-
HIIO MICTATh MIIEHHYHI BHCIBKH, Kpynu, 0000Bi, ypIoK, Kypara, Y0pHOCIUB. Maio
MarHiro B MOJIOYHHX MPOIYyKTax, M'saci, pubi, MakapoOHHHX BUpoOax, OLIBIIOCTI OBO-

4iB i QpyKTiB.
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MikpoesgeMeHTH

Tepmin-MikpoeneMeHTH HaOyB OCOOJIMBOIO MOUIMPEHHS B MEAWYHIH, Gioso-
riuHiii Ta CiIbCHKOTOCIOIAPCHKIiH HAYKOBIH JiTepaTypi B cepenuni XX cTomiTTs. 30-
Kpema, Juisi arpapiiB CTalo OYEBHIHHM, L0 HABITh JOCTATHS KIUJIBKICTh «MaKpoee-
MEHTIBY y noOpuBax (a3oT, ¢ocdop, Kaiiil) He 3ade3neuye HOPMaIbHOTO PO3BUTKY
POCIIHH.

MIiKpOEJIEMEHTH - SJIEMEHTH, BMICT SIKMX B OpraHi3Mi JIFOJIMHYU 3HAXOAUTHCS B
mexkax Bix 0,001 go 0,00001 % (Bix AekiabKOX T 10 AeKiIbKox Mr). Jo Mikpoeneme-
HTIB BIIHOCSTBCS BC1 elIeMeHTH, BMicT sikux menmie 0,1% macu Tina.

3a cBOIM 3HAUCHHSM U1 3a0€3MeUeHHs JKUTTEISUIBHOCTI OpraHi3My, MiKpo-
€JIEMEHTH MOXKHA PO3JUIHUTH HA TPU TPYIIH:

1. MikpoeneMeHTH eCeHIiabHi;

2. MikpoeneMeHTH YMOBHO €CCHIIaNIbHI;

3. MikpoeneMeHTH TOKCHYHI 1 MaJIOBUBUEHI.

CkraiHICTh IOI0HOT KiTacudikallii MiKpOSIEMEHTIB TOJIATaE B TOMY, IO Ca-
Mi eCeHIliaJbHI MIKPOEJIEeMEHTH IPH IeBHUX yMOBaX MOXKYTh BUKJIMKATH TOKCHYHI
peakiii, a OKpeMi TOKCHYHI MIKpPOEJIeMEHTH NPU MEBHOMY JO3YBaHHI i €KCHO3HUINT
MOXKYTh BHSIBJISITH BJIACTHBOCTI €CCHIINbHUX, TOOTO BHSBISATUCS JKUTTEBA BAXKIHU-
BUMH.

Bwmict mikpoeseMeHTIB B OpraHi3Mi He 3Ha4He, ajie BOHU OepyTh y4acTb B Oi-
OXIMIYHIX Tporecax i HeoOXigHi »uBHM opraHizmam. IlinTpuMka iX BMICTy B TKa-
HHMHax Ha (i310JI0r1YHOMY PiBHI HEOOXiZHO IUIS MIATPUMKH CTaJOCTi BHYTPILIHBOTO
cepeioBuIna (roMeocTasy) OpraHiamy.

Ecenmiansanvu (ab0 KHUTTE€BO HEOOXITHMMM) HA3MBAIOTH MIKPOEIEMEHTH,
SIKi IOCTIHHO TIPUCYTHI B OpraHi3Mmi i JUIsl SIKMX BCTAHOBJICHA 1X BHHSATKOBA POJIb B 3a-
Oe3reueHH] KUTTEMISUTBHOCTI. Bei )KUTTEBa HEOOXiMHI MIKPOSTEMEHTH HAAXOMSATh B
Oprasi3m 3 DKero 1 TUTHOIO Booo. Cepe; HUX OCHOBHI:

Bananiii (V)

3amizo (Fe)
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Hon (1)
Ko6aisTt (Co)
Kpewmniii (Si)
Jliriii (Li)
Hikens (Ni)
Maprasrens (Mn)
Minp (Cu)
Momnibaen (Mo)
CeneH (Se)
Orop (F)

Xpom (Cr)
Huak (Zn)

Bananiii

V)

Banapiii Ta 6araTo HOro CriogyKd TOKCHYHI JUIs JTIOAWHU Yy BUCOKUX KOHIICH-
Tpawisx.

Bcporo B oprati3mi cepeHboi JrouHu 3 Macoro Tina 70 kr mictutbes 0,11
mr BaHaniro. Tokcuuna mo3a mms groquau 0,25 mr, metaiabHa go3a Big 2 10 4 Mr.

[TixBuiennit BMicT OUIKIB 1 XpoMy B pamioHi XapuyBaHHS 3HWKYE TOKCHYHY

nito BaHajiro. Hopmu crioskuBaHHst 1711 i€l MiHEpalbHOI peUOBUHH HE BCTAHOBIICHI.

3anizo

Fe

Lleii enemeHT HeoOXimHui At GI0CHHTE3y 3’€AHAHb, 10 3a0e3MeUyI0Th -

XaHHS, KPOBOTBOPSHHS. 3aIi30 MpUiMae yJacTh B iIMyHOJIOTIYHHX i OKHCIIOBAIBHO-
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BIJTHOBHUX peaKIisfX. 3ai30 BXOAUTH JI0 CKJIaay LUTOIUIa3MH, SIApa KIITHHHHX 1 psi-
1y GpepMeHTiB.

Acuminamii 3ami3a MepenKkopKalTh MaBieBa Kuciora i gpitud. s 3acBo-
€HHS [ILOTO HYTPIEHTY HEoOXixHO BitaMiH Bi2, 1 ackopOiHOBa KHCIIOTa, OCKLIBKY 3a-
1130 BCMOKTYETBCS y BUTJISI/II IBOBAJICHTHOTO 10HY.

Jlo6oBa moTpeba B 3aI1i31 CTAHOBUTH JIJISl YOJIOBIK - 10 MT, /ISt 5KiHOK - 18 M.

Ipu nedimuri 3ami3a B paioHi XapuyBaHHS PO3BUBAETHCS HEOKPIB's, MOPY-
LIYIOTHCS Ta3000MiH 1 KJIITHHHE JUXaHHs, TOOTO (yHIaMEHTaNbHI MPOIECH, IO 3a-
0e3MeUyIoTh )KUTTS. PO3BUTKY 3ami301¢DIUTHAX CTaHIB CHPUSIOTH HEIOCTATHE HAJl-
XOJDKEHHSI IO OpraHi3My 3ailiza B 3aCBOIOBaHIN (OpMi, 3HIKEHHS CEKPETOPHOI aKTHU-
BHOCTI IIUTYHKY, Ae(ilUT BiTaMiHiB, 0co011BO Bitaminy Bia, (omieBoi Ta ackopbiHo-
BOT KHCIIOT Ta PsiJi 3aXBOPIOBaHb, 1110 BUKJIMKAIOTH KPOBOBTPATH.

Tlotpeba mopociioi MoArHY B 3aii31 38 JOBOJIBHIETECS 3BUYAHAM PALliOHOM.

3ami30 - MMPOKO TOIIMPEHUH eleMeHT. BiH MicTuThcs B CcyOmpomyKTax,
M'sIC1, STMTISAX, KBACOJ1, OBOYAX, sIrojax, Xmbonpoaykrax. OHAK y JIETKO3aCBOKOBaHIH

(bopMi 3aI1i30 MICTUTHCS TUIBKU B M'SICHUX MPOAYKTaX, MEYiHIIl, IETHOMY )KOBTKY.

Yo
I

ﬁoz{, HeoOXimHuN 1yt yHKIIN MMTOBUAHOI 3a103H, TOMY IO BiH BXOJIHUTH
1o cknany i ropmoniB. [Ipu Hectadi oy, pO3BUBAETHCS 3aXBOPIOBAHHS LIUTOBU/I-
HO{ 3251031 - 300Ha XBOpoOa.

Hon mictutbes B pubi, MOpEnpPoIyKTax, M'sci, SIIAX, MOJIOI, oBouax. Ha
CHOTO/IHI HIMPOKO PO3MOBCIO/PKCHO BUKOPHCTAHHS y PAIiOHI Xap4yBaHHS KYXOHHOL
cini 3 momanum itony. Monosana cinb Hectiiika (O J1€rKO BHIAPOBYETHCA), TOMY if
30epiratoTh B 3aKPUTiil €MKOCTI B TeMHOMY MicIli. CosITh 1)Ky H00BaHOIO CLIIBIO ITi-
CJIst 3aKiHYCHHSI TEIUIOBOTO 00POOIICHHSI.

Jlo6oBa motpeba B ifoai qopociux Jroneit craHoBUTh 0,15 mr.

337



KobaabT

Co

KoGanbT - 0iH 3 MIKpPOEJIEMEHTIB JKUTTEBA BAXIMBUX JUIsl opraHizmy. Ko-
0anbpT BXOAUTH 0 CKiIany BitamiHy Bz - Kobamamin. KobanbT 3anisHuil mpu KpoBo-
TBOPEHHI, QYHKIISX HEPBOBOI CHCTEMHU 1 NEUiHKY, pepMeHTaTHBHUX peakuisx. [lor-
peba mroguuu B KobaneTi Big 0,007 mo 0,015 mr mioaHs. Y Tini JIOAWHE MICTHUTBCS
0,2 Mr kobanbTy Ha KOXKEH Kijorpam macu Tina. [Ipu BigcyTHOCTI KOOaIbTy pO3BHUBa-
€THCS aK00AITBTO3.

OpHak, HaAIMIIOK KoOanbTy B opraHismi wkijumsuil. Kobanst Ta foro cro-
JIYKH TOKCHYHI MPH TIOMaaHHI B OpraHi3M y BHCOKHX J03aX. Bimomi Takox ioro He-
OpTaHiYHI CHONYKH, IO BOJIOJIIOTH KAaHIIEPOTCHHOIO i MYTareHHOIO II€l0, HarpH-

KJaJ, cynbgar.

Kpemmiii

Si

CroTyky KpeMHII0 MaloTh BR)KJIMBE 3HAUEHHS JUIS 3/I0POB'S JIFOJMHHU, 30Kpe-
Ma, JIJIsI HITTiB, BOJIOCCS, KiCTOK 1 LIKipH.

[Motpeba opranizmy mroaunau Big 20 mo 30 Mr KxpeMHito B JeHb. BariTHUM xki-
HKaM, JIFOJSIM ITICJISl IEPEeHECeHUX XipypriyHUX Omepariil Ha KiCTKax i JITHIM JIOIsIM
MOTPIOHO GBI BUCOKA /103, TaK SIK KUIBKICTh IIbOTO €IEMEHTa B OpraHi3Mi 3MeH-
nryeTbesi 3 BikoM. Lle BimOyBaeTbes TOTOBHUM YWHOM B 3'€IHYBallbHIM TKaHWHI, 3
SIKOT OyIYIOTCSI CYXOKHIUIS, CIIM30BI OOOJIOHKH, CTIHKH KPOBOHOCHHX CYJIWH, Kia-
MaHU CepIy, MIKipa i KICTKOBO-CYTI000Ba CHCTeMa.

Kpewmmiii:

- CTIpHUsiE€ BUIATICHHIO TOKCHYHHUX PEUYOBHH 3 KITITHH;

- CIpUSIE€ HA KaIJISIPH, MiABUILYIOYH MIIIHICTb 1 €TaCTHIHICTD X CTIHOK;

- 30UTBIITY€ MIIHICTH KICTKOBOT TKAaHIHU;

- IJICUIIIOE 3aXKCHI CHIIM OPraHi3My Bij iH(peKuiii;
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- 3amobirae rmepeaYacHoOMY CTapiHHIO;

- 3HIMa€e po3JpaTyBaHHsI 1 3aMaleHHs IKIpU, HOKPaIIyo4n i 3arajJbHUil BU-
s 1 3armo0irae MIIsIBOCTI,

Jedinut KpeMHil0 B OpraHi3Mi JIIOANHA MOKE BUKJIMKATH 3aXBOPIOBAHHS Kic-
TOK, 3arajlbHe YHNOBUIBHECHHS 3POCTAaHHS, O€3IUTiAAs, BIICYTHICTh PO3BUTKY 1 OCTEO-

Opo3.

Jlitiii B mOMIpHMX KINBKOCTSAX HEOOXimHW# opranizmy moauau Big 100 mo
200 Mkr/no0y s nopociux. [lepeBakHO B OpraHi3Mi JiTii 3HAXOJUTHCS B IIHUTOBH-
JHIN 3a11031, JTiMQoBy3ax, cepiii, MeyiHili, JIereHsx, KUIIeYHNKY, I1a3Mi KpoBi, Hall-
HHPKOBHX 3aJ103aX.

Jliti#t Gepe ydacTh y BaXKIIMBUX IPOIEcax:

- Oepe y4acTh y BYTJIEBOJAHOMY 1 )KHPOBOMY OOMiHaX;

- MATPUMYE IMYHHY CUCTEMY;

- oTepekae BUHUKHEHHS alleprii;

- 3HIKY€ HEPBOBY 30y IMBICTb.

IIpenaparu miTiio MIIPOKO BUKOPUCTOBYIOTHCS B Teparlii IICUXITHUX PO3TIAIiB.

JIiTiit BUBOJUTBCS 3 OpraHi3My IepeBaKHO HUPKAMH.

Hikens

Ni

Hikenp BU3HaHUI HE3aMiHHUM MIiKPOEJIEMEHTOM BiTHOCHO HelaBHO. B mamwuii
4Jac BCTAHOBJICHA HOTO POJb B SKOCTI KOQEPMEHTY B IpoIlecax MeTaboIi3My 3aiiza.
Ipu 1bOMY Mi/IBUIIEHE HAIXO/PKEHHS B OpPraHi3M 3aiiza CyNpOBOUKYEThCS 30iiib-
LIeHHSIM MOTpedu B XapuoBomy Hikeni. KpiM Toro, Hikelab Crpusie 3aCBOEHHIO Mifi -

e OJJHOTO HE3aMiHHOTO JUI1 KPOBOTBOPECHHS €JIEMEHTA.
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BasxuBicTh BUIUJIGHOTO 3 HATYPaJIbHUX MIPOIYKTIB HIKENI0 00yMOBIICHA THUM,
1110 CHHTETHYHI CIIOJIYKH JJAHOTO eJIEMEHTa BITHOCATHCS 10 KaHLEPOTeHHUX PEUOBHH.
Hikens npucyTHill y OLIBIIOCTI XapuOBUX MPOTYKTIB, OJJHAK Y KOHIIEHTpAILIi-
sx Hkde 1 Mr / xr. Maso BiomMo mpo XimiuHy (GOopMy HIKEIIO0 Y MPOIyKTaxX Xapuy-
BaHHsI, X04a BiH, MOKIIMBO, IIPUiIMa€e y4yacTb B YACTKOBOMY YTBOPECHHI KOMILICKCIB 3
(hituHOBOT KHCcTOTO. HanxomkeHHs HiKkelro 3 Dketo BapiroeThes Big 200 1o 900 Mkr

Ha 7100y. 31 3BUYaiHUM pallioHOM XapyBaHHs HaaxoauTh Ou3bko 400 MKr/n00y.

Mapranens

Mn

Maprasens, HeoOXiTHHIA €JIeMEHT JUIsl TBAPHH 1 Jrojiei. MapraHens € Kodak-
TOPOM B psilii JepMEHTHUX CUCTEM, IPa€ PoJib B IPABMILHOMY (YHKIIOHYyBaHHI (iia-
BOTIPOTEiHIB, Y CHHTE31 CyIb()ITOBAHUX MYKOMONICAXapHIiB, XOJIECTCPUHY, TEMOTIIO-
OiHy 1 B 0araThoX IHIINX ITpoIecax MeTaboizmy.

OCHOBHMUMH HUIIXaMU BCMOKTYBAHHSI MAapraHIIIO € JIMXaJIbHA i TpaBHA CHUCTeE-
Mu. BHacminok cna®koi po34MHHOCTI MapraHifo B IITYHKOBOMY COKY 3 ILTyHKOBO-
KHIIKOBOTO TPAKTy BCMOKTYETHCSI TLIBKH BiJ 3 110 4 % 3aranbHoi KibkocTi. BcMOK-
TyBaHHS MapraHIiO TICHO MOB'S3aHE 3 3aCBOEHHSM 3aj1i3a. 3aXBOPIOBAHHS HA aHEMIIO
BeJIC 10 TMiIBUIICHHS BCMOKTYBAHHS, 5K 321132, TaK 1 MApTraHIIo.

[Torpeba y mapranii craHoBuTh Bijg 0,2 10 0,3 Mr Ha 1 Kr MacH Tijia JIFOMHA
Ha 100y. HaiiOinpie Mapratito MiCTHUTBCS B JKYPaBJIMHI 1 yai, 3HaYHO MEHIIE B Ka-

Ka0, oBouax, (hpykrax, kamranax (Big 100 qo 200 mxr/100 r).

Minnb
Cu

Mins € HEOOXiTHUM €IeMEHTOM B 0OMiHI PEUOBHH, TPAE BEIUKY POIb B YTBO-
PEHHI epUTPOINTIB, BUBUIBHEHHSI TKAHWHHOTO 3aJli3a, PO3BUTKY CKEJETy, IEHTPaTb-

HOi HEPBOBOT CHCTEMH i CITOJYYHOI TKaHMHHU. 3a3BUUaifHa Miib 3’€1HaHA 3 OLIKaMU.

340



Bunineno psa GpepMeHTIB, sSIKi MICTSTh Mijb, 30KpeMa, IMTOXPOMOKCH/Ia3a, OKCHIa3a
acKOpOiIHOBOT KHCIIOTH 1 ypika3a.

Mizp MHPOKO MOMIMPEHA y MPOAYKTaX XapdyBaHHS, TOMY Y JIIOJel He po3-
BUBAEThCS (popMa HecTaui XapuyBaHHS, sSKE TOB'I3aHO 3 MIJUI0, 32 BUHATKOM, MOXK-
JTUBO, TPYAHUX JITEH, IKi OTPUMYIOTh BHKIFOUHO PAlliOH MOJIOYHOTO XapIyBaHHSI.

Crio>KuBaHHS HaJMIPHO BEIMKHUX JI03 MiJi Belle J0 MOJPAa3HEHHS 1 BUPa3Ku
CIIN30BHX OOOJIOHOK, YPaKCHHIO KamiIspiB, MEUiHKH 1 HUPOK, MMOAPA3HEHHIO IliH-
TpajbHOI HEPBOBOI CUCTEMH.

Jlob6oBa motpeba B IIbOMY €JIEMEHTI CKiamae mpubiam3Ho 2 mr. J[kepenamu

MiJli € TaKi Xap4oBi POJIYKTH, SIK IEUiHKa, SEYHUH JKOBTOK, 3€JI€HI OBOYI.

Mouiioaen
Mo

diziosoriuHe 3HaUCHHST MONIOJEHY Ul OpTaHi3My TBapHH i JIOJMHU ITIOB'S-
3aHe 3 BIUIMBOM LIbOT'O €JIEMEHTA HA aKTUBHICTh (JEPMEHTY KCAHTHHOKCHJIA3H.

Monibaen npomotye (poOuTh Oinbil eheKTHBHOI) POOOTY aHTHOKHCIIOBA-
4iB, B TOMY 4HCJIi Bitaminy C, BAXXJIMBHI KOMIIOHEHT CHCTEMU TKAHWHHOTO JIMXaHHSL.
[igcunioe cuHTE3 aMiHOKKCIIOT, MOKPALIYE HAKOMTUYSHHS a30Ty. MoibieH BXOAUTD
10 CKIamy pany (hepMeHTIB (anbaerifokcuaasa, cyiab(piTokcunasa, KCAaHTHHOKCHIa3a
Ta iH.), IKi BUKOHYIOTH BayJIMBI (hizioyoriyni QyHKii, 30Kpema, peryismito ooMiHy
ceuoBOi KUCIOTH. MOTiOICHOCH3UMH KaTali3yloTh TiIPOKCHIIOBAHHS Pi3HUX CyOCT-
patiB. AJbIeriqoKcHaa3a OKUCIIOE 1 HeHTpalizye pi3Hi MipUMIIUHY, ypUHH, ITEPHU-
nuHu. KCcaHTHHOKCH/Ia3a KaTali3ye NepeTBOPEHHS TIOKCAHTHHIB Y KCAHTHHH, a Kca-
HTHHU - Y ce4oBy kucioty. CynbdiToKcHaa3a KaTaai3ye nepeTBopeHHs cyibdity B
cynbdar.

Hecraua MoniGneHy B OpraHi3mi CyNnpOBOJDKYETbCS 3MEHIICHHSAM BMICTY B
TKaHMHAX KCAaHTHHOKcHIasu. [Ipu HecTadi MomibGaeHy MOTIpPIIYIOThCS aHaOOmiuHi
TIPOIIECH, CIIOCTEPIraeThes ocnabiaeHHst iMyHHOI cuctemu. Tiomonib6aar amoHiro (po-

34YMHHA CLIb MOJIIOJICHY), € aHTArOHICTOM MiJi 1 mopy1Iye ii yTHIi3alito B OpraHi3mi.
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Ceien

Se

CeneH HeOOXITHHIA [T aKTUBAIT OJTHOTO 3 KIFOYOBUX (DEPMEHTIB aHTHOKCH-
JTAHTHOI CUCTEMH OpTaHi3My - TIyTarioHmepokcuaasu. Llel ¢pepment 3amobirae ax-
TUBAIlII0 TIEPEKUCHOTO OKUCJICHHS JIITIIIB MEMOpaH - MpoIecy, SIKU BHKIIUKAE T10-
PYIICHHSI CTPYKTYpHOI 1 yHKIiOHAIBHOT LiicHOCTI MeMOpaH wiiThH. Cripusie mija-
BUILCHHIO TPOHUKHOCTI 1 3HW)KEHHSI CTIHKOCTI KIITHHHHUX CTPYKTYP [0 BIUTUBIB
yuiko/ukeHHs. [Ipu HecTaui celieHy, MopyuyeThesi GyHKINs CepLeBO-CyIMHHOT CHC-
TeMH. Lle TPOSBISETHCS MPOrpEeCcyrOYMM aTepOCKIEPO30M Ta CIAaOKICTIO cepreBol
M’s3u. B ymMoBax XpoHiuHOTO Je(ilUTy CelleHy MOXKEe PO3BUBATUCS MPAKTHYHO He-
BIJTIKOBHA Kapuiomionaris. CeleH € HeoOXiqHHM KO(EepMEHTOM HOIIMEPOKCHUIA3H -
OCHOBHOTO (h)epMEHTY CHHTE3y FOPMOHIB HIMTOBHUIHOT 3aJI03H, TOMY Ae(IlUT CeJeHy
MOJKE 3HAYHOIO MipOIO MOCHITIOBATH TPOSIBH HOJHOI HEJOCTATHOCTI.

BcranosieHo, mo azekBaTHe 3a0€3MEUSHHST OPraHi3My CEJICHOM CIIPHUSIE YIIO-
BUJIBHEHHSI MIPOLIECY CTapiHHs 1 Besie 70 AOBrofiTTs. B miteparypi € aaHi npo Te, 1110
3HAMEHHTI JIKyBaJbHI COPTU 3€JIEHOTO Yalo, IO MOCTaBIISUIUCS 3 METOIO JOCSTHEHHS
3[0pOB's 1 JOBTOJMITTS B iMniepaTopchbki nananu B CraponaBHpoMy KuTai, BUporiyBa-
JIKCS B THX TIPCHKHX MIPOBIHILISX, B IPYHTAX SIKUX MA€ MICIle BUCOKHUI BMICT CeJIeHY.

Bimomo, mo BiTamin E i cenen, Oit0Th Ha pi3HI JIAHKK OJHOTO TPOIECY 1 €
CTPOTO B3a€MOOIIOBHIOIOYHMH OAWH OAHOTO. TOOTO 1X aHTHOKHCIIOBAJIbHA aKTHB-
HICTb TIPH CITUIBHOMY 3aCTOCYBaHHI pi3ko 3pocTtae. [Ipu3HadeHHs npenapariB cejeHy
OJIHOYACHO 3 BiTaMiHOM E 3HauHO MOCHIIOIOTH AHTHUKAHIIEPOTCHHUH e(eKT 1m0
CKCIICPUMEHTAIBHUX ITyXJIHH.

Jlo6oBa notpeba B ceneni cranoButh 70 Mkr. HagxomkeHHs ceneHy 3 DhKero
3aJIeXHUTH BiJl YMOB 1 XapakTepy CIIOKHBAHHS 1K1 Ta piBHS BMICTY CEJICHY Y HPOIYK-
Tax XapuyBaHHS. OBOdYi Ta (PYKTH MICTATH HE 3HAYHY KIUJIBKICTH CelieHYy. 3epHOBI
MPOIYKTH, M'sicO (0COOIMBO CYONPOLYKTH), MOPEIPOIYKTH, MICTATh iICTOTHY KiJIbKO-
cTi ceneHy. XiMIYHUI CKJIa] IPYHTY i BMICT B HbOMY CEJICHY iCTOTHO BIUIMBAIOTH HA

KIJIBKICTB celieHy B 3epHe. KinbkicTb Bapitoe B Mexax Bif 0,04 mr/kr 1o 21 mr/kr.
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DTop

IIpn HecTadui 1bOTO €IEMEHTa PO3BUBAETHCS Kapiec 3yOiB (pyHHYBaHHS 3y0-
Hoi emaui). Hammumok ¢Topy Takoxk poOUTh HETaTUBHHUI BIUIUB HA OPraHi3M, OCKi-
JIBKU COJl (PTOPY, HAKOTIMYYIOYHCh B KICTKaX, BUKIMKAIOTh 3MIHY KOJIBOPY (Kpamdac-
TicTb) 1 hopMH 3y0iB, OCTEOXOH/PO3, @ CJIIZOM 32 LIUM CIIa0Ky PYXJIMBICTh CYIJI00iB.

Drop, SIKHA CIIOKUBAETHCS 3 MUTHOIO BOJIOKO, MaiiKe TOBHICTIO BCMOKTY€ETh-
csi. OTOp SIKUil CHIOKUBAETHCS 3 KEIO BCMOKTYETHCSI B MEHIIIOMY cryreHi. [Tornuae-
HUI (TOp PIBHOMIPHO PO3NOALIAETHCSA Y BCbOMY Oprasismy. BiH yTpumyerbcs, ro-
JIOBHUM 00pa3oM, B CKENETi, i HeBEIMKa HOro KiIbKiCTh BiAKIAAA€ThCS Y 3yOHil TKa-
HHHI. Y BHCOKHX /033X (hTOp MOXKE BUKJIMKATH MOPYILICHHS BYTJICBOAHOTO, JIiIliTHO-
ro Ta OULIKOBOro OOMIHIB, a TAKOK MeTaboIIi3My BiTaMiHIB, (PEpPMEHTIB i MiHepab-
HUX couieit. CHMIITOMH TOCTPOTO OTPY€EHHST (PTOPOM € HACTIIKOM 3B'sI3yBaHHS HOTO 3
KanblieM. OTOp BUBOAUTHCS 3 OpraHi3My rOJIOBHHM YHHOM 3 ceuero. Ha BuBeIeHHS
¢Topy, BruuBae psij HakTopiB, B TOMY YHCII 3araJibHHIA CTaH 3/10pOB'S JIOANHH 1 TI0-
TepeIHii BIUTUB Ha HHOTO (hropuaiB. CTymiHb yTpUMYyBaHHSA (TOpPY 3HIDKYE- €S 3 Bi-
KoM. BBakaeThcsl, 1110 opraHi3m y OUIBIIOCTI TOPOCINX 3HAXOIUTHCS B «CTaHI PiBHO-
Barmy, Mpu SKOMy HPHUCYTHiil B opraHi3mi Gprop BiAKIAJa€ThCs B CIIOMYYHUX TKAHH-
Hax. OCHOBHA YacTHHA PEMITH KUTBKOCTI MICTUTBCS B IUIa3Mi, 1 TAKAM YHHOM BOHA
CTa€e JIOCTYMHOO JJIsl BUBCJCHHS. YTPUMaHHS B CKEJIETi 1 BUBEACHHS (TOpY HUpKa-
MH, Li¢ B2 OCHOBHHUX MEXaHI3MH, 3a JONOMOIOI0 SKHX 3aM00iraeThcsi HaKOIMYCHHS
TOKCHYHOI KUTBKOCTI (pTOpY B OpraHi3mi.

Jlo6oBa moTpeba JuIst JOPOCIIOl JTIOMHU BEIMYHHA HAIXODKEHHS (TOpPY Bix
0,2 1o 3,1 mMr/no0y, anst gireit Big 0,5 Mr/mo0y.

[IpakTHyHO BCi Xap9oBi MPOAYKTH MICTIATH GTOop. Bel BHIM POCINH MICTATH
JESKY KUTbKiCTh (GTOPY, KU BOHH OTPUMYIOTh 3 IPYHTY i BOAH. B OKpeMHUX MpoIyK-
TaxX XapuyBaHHs, 30KpeMa, y pu0i, IesIKX OBOYAaX i yal BUCOKUH piBeHb BMicTy (TO-
py. s mpodinakTuky i JIiKyBaHHS Kapiecy 3y0iB BUKOPHCTOBYIOTH pi3Hi 3yOHI mac-

TH, TIOPOIIKH, SIKCUPH, )KyBaJIbHI TYMKH TOILO, Ki MICTATh (hTOP, FOJIOBHUM YHHOM
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BiH MICTHTBCS B HeopraHiuHii ¢opwmi. Lli cromyku 3a3Bu4ail BHOCATBCS B 3aCO0M ISt

YHIIEeHHs 3y0iB, SIK IPABUIIO, Y KOHIIEHTPALisIX O1M3bK0 1 T/KT.

Xpom
Cr

Lleii eneMeHT HEOOXiHUI AJIsI BYTJICBOIHOTO 1 JiMigHOro 0OMiHiB. XpoM Ta-
KOJK Ma€ BOXKJIMBE 3HAYEHHS JUTS PO ITAKTHKY IIyKPOBOTO AiabeTy i aTepoCKIiIepo3y.

XpOM BCMOKTY€ETHCS 3 LITYHKOBO-KHIIKOBOTO TPAKTY 1 3 AWXAIBHUX LUIIXIB.
KinbkicTs HOTo MOrJIMHAHHS HEOJHAKOBA, JUIS KOKHOI 3 [IMX CHCTEM 1 3aJICXKUTh Bijl
¢dbopmu xpomy. TpUBaJICHTHHUIT XPOM € eCCEHILIANBHOI (OPMOIO eIeMEHTY UIsl JIo-
JIMHH, B TOW K€ 4Yac IICCTHBAICHTHHN XPOM TOKCHYHHI. XPOM PO3MOIIISAETHCS 110
TKaHWHAX OPraHi3My JIIOJMHU B HEOJHAKOBHX, aJie 3a3BMYAil HU3bKMX KOHIIEHTpaLli-
six. PiBHI BMiCTy XpoMy Y BCiX TKaHHHAX, KPiM JIETKUX, 3HIKYIOTbCA 3 BikoM. Haiibi-
JbIIA KUTBKICTE XPOMY Y JIFOJJHHU HAaKONUYYIOTHCS B IIKIpi, M's3aX 1 )KUPOBIH TKaHH-
Hi. [oMeocTaTHYHI MeXaHi3MH, BKJIIOYAI0Yd MEXaHi3MH TPAHCIIOPTY B MEUiHI 1 K-
IICYHUKY, NEPEeIIKO/KAIOTh HAJAMIPHOMY HAKOIUYCHHIO TPUBAJIECHTHOTO XpOMY.
XpoM HOBITBHO BUBOJUTHCS 3 OPraHi3My, FOJIOBHUM YHHOM 3 CEUCHO.

Jlo6oBa motpeda B Xpomi ctaHoBUTH Oin3bko 150 mr Ha 100y. OcoOnuBo BiH
KOPHCHUH JIFOJISIM JIITHBOTO BiKy. Y TaKHX JIFOJCH OpraHi3M IOraHO 3aCBOIOE BYTJIC-
BOZY, a XPOM IIiCHIIIOE IpoLecH OOMiHY came LUX CIOJIYK. BCTaHOBIIEHO, IO BH-
3HauHi 3'€HAHHs XpoMmy, siki MatoTh Ha3By GTF - Glucose Tolerance Factor, moner-
Iy€ 3aCBOEHHS TIIFOKO3H - IPOHUKHEHHS 11 uepe3 MeMOpaHy BCEPEHHY KIIITHH.

HeopraniuHuil XpOM 3aCBOIOETBCSI IIOTAHO, HA0AraTo JIETKO 3aCBOIOETHCS B
OpraHiyHHX CIIOJyKaxX, TOOTO B Tiii popMi, B sIKil BiH 3HAXOAUTHCS B KUBHUX OpraHi-
3Max.

V 300poBHX JTIOJEH BMICT XpOMY JEKiJIbKa 3aBHIICHO, 10 € 03HAKOIO MOBHO-
LIHHOTO 3aCBOEHHS TIIIOKO3U. SIKIIIO 3aCBOEHHS IyKPIiB MOPYIICHO, BMICT ILOTO €le-

MCHTA 3HUKYETLCS.
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IIponykTn XapuyBaHHS 3HAYHO BapilOIOTHCS 32 BMICTOM Xpomy - Bij 20 1o
550 mkr / kr. Baratumu pxepernoM xpoMy € muBHI ApiKKi 1 nedinka (Big 10 o 80
MKr/100 T). ¥V MEHIHX KiTBKOCTSX IeH €IeMEHT MICTHTHCS B KapTOIUIi 3 IMIKIPKOIO,

STIOBHYHHI, CBDKUX OBOYAX, XJi01 3 60pomIHi rpy0oro nmomeiy, TBEpANX CHPax.

JIVIN

Zn

Ik B sKOCTI KOepMeHTy Oepe yd9acTb y MIMPOKOMY CIIEKTpi peakiiii 6io-
CHHTE3y OiKa 1 MeTaboIi3Mi HYKJIETHOBUX KHCIIOT (BKJIFOYAIOYU MPOLECH PeruTiKarii
JHK i tpanckpumiii), 1o 3ade3neuyoTh, B MepIly Yepra, 3poCTaHHs i crtaTteBe J0-
3piBaHHS opraHizmy. [Ipn mboMy IIMHK, TIOPS 3 MapraHIeM, € crienupiTHIM MiKpoe-
JIEMEHTOM, 110 BIUIMBA€ Ha CTaH cTaTeBOi (yHKI{, a caMe Ha aKTHBHICTb JEAKHX
CTaTeBHX I'OPMOHIB, criepmaTorenes. L[MHK BIUIMBAa€ Ha PO3BMTOK YOJIOBIYMX CTare-
BHX 3103 1 BTOPHHHUX CTaTE€BUX O3HAaK. MeandHa Hayka, OCTAaHHIM 9acOM pO3TIISIae
POJIb LIMHKY B 3ano0iraHHi rinepTpodiyHUX MPOLECiB B EPeAMiXypoBiii 3a1103i.

Imak pa3zom 3 cipkoro Oepe ydacTh B Mpoliecax pocTy i OOHOBJICHI IIKIpH Ta
Bosoccest. [Topsia 3 MapranieM i MiJyio, IMHK B 3HAYHIN Mipi 3a0e3redye ClpHiHsITTS
CMaKOBHX 1 HIOXOBHX BimuyTTs. [{UHK B SIKOCTI HE3aMiHHOTO KOMIIOHEHTY BXOJAUTb
JI0 CKJIaJly MOJICKYJIH IHCYJIiHY - HOro piBeHb BUSBISETHCS 3HHKECHUM y XBOPHX Ha
mykpoBuil niabet. JlaHuii MiKpoeIeMEHT € KOPEpMEHTOM ajKOTOJIbJCTiIPOreHas !,
o 3abe3nedye MeTaboIisM eTHIIOBOrO CHHUPTY. [IpH 1IbOMY piBeHb BCMOKTYBAaHOCTI
LUHKY TPH XPOHIYHOMY aJKOTOJIi3Mi pi3Ko 3HMKEeHUH. HeoOXiHO TakoK BpaxoBy-
BaTH y4acTh IIMHKY B mopdipoBoMy 0OMiHI, TICHO MOB'SI3aHOMY 3 ITPOIIECaMu KPOBO-
tBOpenHst. Kpim Toro, uuHK, mopsia 3 BitaminoMm C, HEOOXIAHUI ATl IEPETBOPSHHS
(omieBoi KUCIOTH 3 MOB'I3aHOT YOPMU B (ONAIMH, MICIIS YOTO BiH MOXKE IPOHUKATH
BCEpEIMHY KIIITHH 1 BKJIIOYATHCS B TPOLECH KPOBOTBOPEHHs. [HIIMI Ba)IMBHI B3a-
€MO3B'SI30K IIMHKY 1 BITAaMiHIB MPOCTEXKYETHCS MO0 BiTaMiHy A.

[Mo-mrepmre, MUHK K KOGEPMEHT CHPHsIE BUBLILHEHHIO BiTaMiHy A 3 BHYTpi-

IIHBOTO MEYIHKOBOTO «IACIIO».
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[Mo-npyre, nuHK HEOOXiTHMUI IS TpaHCHOPMALIIT PETHHOIY B PETHHANb, SIKUH
Oepe ydacTb B YTBOPEHHI 30pOBOr0 MirMeHTy citdatku. OTOX, Tak 3BaHa «Kypsya
ciinoTay (TMOPYIIEHHS HIYHOTO OAaueHHs) MOXKe PO3BUBATHUCS HE TIIBKH IPH BIACYT-
HOCTI BiTaMiHy A, aie i npu BigcyTHOCTI IMHKY. L[MHK pa3om 3 BitraminoM rpymu B,
3a0e3medye MeTad0Ii3M HEHACHYCHUX KUPHUX KUCIIOT 1 CHHTE3 MPOCTATJIaHANHIB.

[IMHK Jy’kKe BOXIJIUBHIL JUIsl IPOLIECIB TPABJICHHS 1 3aCBOEHHS MMOKUBHUX pe-
4oBHH. Tak, IMHK 3a0e3neuye CHHTE3 HallBOXIMBIIINX TPaBHUX (EPMEHTIB y ITi/ii-
JIYHKOBOI 3aJ103i, a TakoX Oepe y4acTh B yTBOPEHHI XIIOMIKPOHIB - TPAHCHOPTHHX
YACTUHOK, Y CKJIa/Il SKUX XapyOBi )KUPH MOXKXYTh BCMOKTYBATHCS B KPOB.

LluHK, nopsiz 3 BitamiHamu rpynu B, € BaxiuBum perynsatopom QyHKIil He-
PBOBOI CHCTEMU.

V pasi gehiuuTy HUHKY pPO3BHBAETHCS TAK 3BAHUI CHTEPONMATHYHHUIT JepMma-
TUT. BiH 0cOOJIMBO XapaKTepHUil Uil OKPEMHX HAIiOHAIBHUX TPYIl JIIOJCH, 10 BH-
KOPHCTOBYIOTh B SIKOCTI OCHOBHHH TKi X0 0€3 IPIXKIKiB, B IKOMY B JIy>K€ BEIHKIii
BMICT KUTBKOCTI BHUSBISIFOTBCS coyiel (DiTiIHOBOI KHCIIOTH, SIKi 3a3BHYAll PYyHHYHOTHCS
JIpLKPKOBOIO (iTazor0. DiTaTH MOB'SI3YIOTh XapYOBHI IIMHK Y HEPO3YMHHI CIIOIYKH.
He- nmocraTthicTs IMHKY B Oprai3mi moenHye B co0i Maibke BCE MOPYIICHHS THX
HalBaXJMBIIIMX QYHKIIH, B IKMX Oepe ydacTh UMHK. le XpoHiuHI npoHOCH (BHACITI-
JIOK HEIOCTAaTHBOI KiJbKOCTI TPAaBHUX (PEPMEHTIB 1 MOPYIICHHS BCMOKTYBAHHS KH-
piB). Bracninok mporo BTOpHHHUK Ae(inuT OLTBIIOCT] IHIINX HaMBaXKIUBIMIAX HYT-
PIEHTIB; OPYIIEHHs pocTy (B MEpIIy 4Yepry, KiCTOK); CyXiCTh HIKipH, THIHHUI nep-
MAaTHUT, BUIMAJaHHs BOJIOCCS; TIOPYLICHHS HIYHOTO 30Dy i CBITIO00S3Hb; eMOIliliHa He-
CTIMKICTB, APATIBIMBICTh, IMyHOAC(IINTI CTAaHH.

Jlo6oBa moTpeda B MHKY CTaHOBUTH 12 Mr. CepeiHb01000BE HAIXOIKCHHS
LUHKY 3 MUTHOIO Bomoi0 He mepesuiinye 400 mxr. HaitOinpin 6arati IMHKOM M'sCHI
npoayktH (Big 20 mo 60 MKr/kr) 1 MosouHi poayktu (Bix 3 mo 5 mr/kr). Jxeperom

LIMUHKY, TAKOX € KPYIH 1 FOPiXu.
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MinepanabHuii Ta BOAHUI 00MiH

3a0e31eueHHs OpraHi3my JIIOJMHU BOJOIO - HEOOXi/Ha yMOBa HOro iCHYBaH-
Hs1. Be3 ki nmronuHa MoXke OOIWTHCH NPOTSIrOM 3HAYHO OINBIIOrO TPUBAJIOTO 4Yacy,
ynM 6e3 Boau. Boxa moTpibna st HopMaabHOTO Tepediry BCiX MPOIECiB JKUTTETI-
STTBHOCTI:

- TpaBJICHHS,

- BCMOKTYBAaHHS HyTPI€HTIB, SKi epeBapUIINCS;

- 6i0CHHTE3Y 1 PO3IICIUICHHS PEYOBHH y BHYTPIIIHEOMY CEPEIOBHILI OpPraHi3My;

- BUJAJICHHS IIUIAKIB,

- KpoBOOOITry i 6araTbox iHIINX MPOIIECIB.

V o6y monuni noTpidHO B cepennbomy Bix 1750 mo 2200 mi Bou.

- Big 800 1o 1000 Mt BOiM HAIXOAUTH B OPraHi3M y BUIJIS/II HAIOIB,

- Big 250 mo 400 M1 3 mepIIMy cTpaBaMu;

- npubau3no 700 MJI BOIY BXOAUTD JI0 CKIIAAy Pi3HUX MPOIYKTIB;

- mpubn3no 300 MII BOAM yTBOPIOETHCS B OPTaHi3Mi 3a PaXyHOK OKHCIICHHS
JKHUPIB, BYTJIEBOJIIB, OLIKIB.

XimMiuHO YMCTOI BOJIY B OpraHi3Mi Hemae. Y Wil Boai po3uuHeHi 6arato pevo-
BHH - OUIKW, BYTJIEBOJM, BITAMIHM 1 MiHEpaibHI pedoBHHU. HaifOinpmmii BIJIMB Ha
0OMIH BOJY HAJIAFOTh MiHEPAJIbHI PCUOBUHH. Ix KOHIICHTPAITIS 1 CIIBBIHOIICHHS BH-
3HAYAIOTh OCMOTHYHMI THCK, PO3IIO/IT BOAM MK TKAHWHAMH 1 piINHAMH OpraHi3my.
Binx nporo 3aiexuth (Gi3uKo-XiMiYHHNA CTaH KOJOiIB, B MEpIIy 4epra OiiKiB, 0c00-
mBO (epMeHTiB, a came, 1X (QyHKIiOHAIbHA AKTUBHICTh. Y MIATPUMII CTAIOCTI Ta-
paMeTpiB BOJHO-COJIbOBOI PIBHOBAru, y BHYTPIIIHBOMY CepeloBullle Oepe ydacThb
0e3id (Hi310IOTIYHHX MEXaHi3MiB:

-HelporyMopajabHa CUCTEMa;

- CHCTEMa TPABJICHHS;

- BUJIJIbHA CHCTEMA Ta 1HIIII.

3 MISTIBHICTIO CHCTEM HOB'SI3aHO BiAYYTTS CIIpard, ska CUTHAJII3ye B LEHTpa-

THHY HEPBOBY CUCTEMY PO HECTady BOJIU B OPTaHi3Mi.
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Po3pi3HsIOTE CHpaBXHIO 1 MOMUIKOBY cripary. CrpaBkHs cripara 00yMoBIie-
Ha 3MEHILICHHSIM BMICTY BOJAM B KpOBI, 11 3ryuieHHsM. Uepe3 penentopu KpOBOHOC-
HHUX CY/JMH CHMTHAJ INEpPEIa€eThCs B LIGHTP CIpard, po3TAllOBaHUI B Timoraiamyci,
30yIKEHHS SIKOTO BHKIIMKA€E BiquyTTs cripard. J{iis il BraMyBaHHS CIIparu peKOMeEH-
JOBAHO MUTH TiICOJIEHY a00 MiJKHCICHY MiHEpalbHy BOAY, a TAKOX MopcH, Gpyk-
TOBi 200 OBOYEBI COKH, BIJIBAPH, KOMITOTH.

ITomuikoBa crpara oOyMOBJICHA MiJCHXaHHSIM CIN30BOi OOOJIOHKH HOPOXK-
HHMHH POTa, 1110 BUHUKAE MiJ] Yac:

- YUTaHHS BroJIOC,

- NOPYIICHHI BiTiTy BEreTaTHBHOI HEPBOBOI CUCTEMH;

- HEPBOBOTO HATIPYKCHHS;

- CTPECOBHX CHUTYaIlisIX.

[Tpu TakoMy ctaHi HemMae nMoTpedU y BBEACHHI piiuHU B opraHi3M. [lomuiko-
By CIIpary yCyBalOTh MOJPa3HUKH CEKpELil CIMHU: CMOKTAHHS KHUCIHX JbOJSHUKIB,
MOJIOCKAHHS POTA BOJIOI0, TUTTS BOJY HE BEJIMKUMH KOBTKAMH.

PexomMeHj0BaHi HOpMU MiHEpaJIbHUX PEYOBHH y J000BOMY pallioHi HaBeIeHI

y TaOImuILIX 2; 6.

PO3JILI I
®I310JIOTTYHA TIOTPIBHICTH JIIOINHA
B XAPYOBUX PEYOBHHAX

JloGoBa ¢izionoriuna norpeda JIOAUHY 3aJeXKUTh Big Oaratbox Qaxropis, y To-
MY YHCII Biff CIOCOOY JKUTTs, (Pi3U4HOI aKTUBHOCTI, KJIIMaTy, CTati, BiKy, iHIUBiTya-
JIBHUX OCOOJIMBOCTEH.

VY neskux CTpaHax 3 BEJNUKOI YaCTKOIO (DI3MYHO-aKTUBHOI'O HACEJIEHHS, a Ta-
KOX 3 BIIHOCHO TPOXOJIOJHUM KJIIMATOM 1 BiATIOBITHUMH OCOOTHBOCTSMU B CIIOXKH-
BaHHI OCHOBHHX XapuOBHX PEYOBHH 3arajibHa 1otpeda B KaJIOpisX s CEpeaHbOro

JKUTENs BcTaHoBjIeHa B 2500 Kkaji [uid yMOBHOI (cepeIHbO1) JFOANHU.
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VY GaraThoX KpaiHax, IO BiAPI3HAIOTHCS KJIIMATOM i CIIOCOOOM YKHTTS HACEIICH-
HSl, i HOPMATUBH TaKOX Jeuio Bixpi3usioThes. Hanpuknan, y CHIA s ocHoBHOT
MacH HaceJeHHd, IO BiAdyBae HE MyXe CIIbHI (i3udHi HaBaHTakeHHs, Hamionams-
HoMo akazaemicto Hayk, BcranoBnena no6osa morpeda B 2000 xkan 3 NESKAMH BiJ-
MIHHOCTSIMH BiJl peKOMEH/IAIiil B CIIO)KMBAaHHI ACAKHX XapuOBHX PEYOBUH. Pexomen-
nauii CIIIA BUXOASTH 3 YSIBICHHS, 110 )KUPH B LIOJICHHOMY PalliOHi Xap4yyBaHHs I0-
BuHHI ctanoBUTH 30 % KanopiitHocTi, Oinku — 10 %, Byriesoan — 60 %, crioxuBaH-
HS1 Xap4OBHX BOJIOKOH TAKOXK 3aJISKHUTh Bij kaiopiitaocti (11,5 r va 1000 kkai). To-
Tl SIK JTOITyCTHME crioxkuBaHHs xonectepuny (300 mr), Hatpito (2400 mr) i motpeba y
kaii (3500 mr), 3a pexomennanismu CILA, He 3anexaTs BiJl KalopiifHOCTI parioHy.
Xoua B CIIIA € pexomenarii st pi3HOT MOASHHOT KaIOPiHHOCTI palioHy (B OCHOB-
HOMY -1600, 2000, 2500 1 2800 KKaiT), B OLTBIIOCTI BUITAKIB, B TOMY YHCII TPH T103-
HaueHHi iH(opMalil Mpo XapyoBHH MPOAYKT, HAa €THUKETLI MPOAYKTY, PO3PaXyHOK
Bepethes Ha 2000 1 2500 kka.

Kowmicist Kozmeke AsiMeHTapiyc [Jisi yMOBHOTO «CEPEAHBOT0» KUTENsS IUIAHETH
BCTaHOBWJIA HOpMY moTpedu B eHeprii Ha 2300 kkay, 3 JEIIO iHIIOK, MOTPEOO B

PAAl XapuOBHX PEUOBHH.

PexomengoBani Hopmu OLIKIB y 1000BOMY pauioHi XapuyBaHHs

BcranoBieHi HOpMH, BIAMOBIIHO 10 SIKMX 3a paXyHOK Oinka Tki 3a0e3mnedy-
etbest Bix 11 1o 13 % 3arampHOi enepreTnyHoi nmotpedbu opranizmy. Ilotpeba B Giky
3aJIKHUTh BiJl BiKy, CTaTi, XapakTepy TPYAOBOI MisUIbHOCTI, KJIIMaTHYHUX 1 HaIllOHA-
JIBHUX 0cOoOJIMBOCTEH XapuyBaHHs. HaykoBo-eKCIIepUMEHTAIbHUM IUISXOM BCTAHOB-
JIeHO O1TKOBHI MiHIMYM, TOOTO MiHIMaJIbHE HAAXOMKECHHS OUIKIB 3 TKEI0, IPH SKOMY
BCTAHOBJIIOETHCS a30THCTA PiBHOBAra.

Jlnst miATPUMKH PIBHOBArd MiXK MPOIIECAMH CHUHTE3y 1 JAECTPYKIIii OLIKIB He-
00x1/1HO, TII00 3 paIioHOM XapuyBaHHS HaJIXOAWI0 He MeHIe Hix 0,5 r Oimka Ha 1 kT

MacH Tina.
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HeoOxigHo BiAMITHTH, IO IIPU TaKOMY PIiBHI IPOTEIHIB B PaIliOHi, IIPOLECH
CHHTe3Y 1 IeCTpyKLil OijKka He 3aBKAM BpiBHOBaXkeHi. TOMy Ha 110 MiHIMaJbHY IOT-
pedy BHOCATH MOIIPABKH, JOOABIISIOUH:

- 10 % - Ha miro cTpecis;

- 40 % - Ha Hampy>KeHy IMPALo;

- 30 % - Ha HEIOCTATHIO 3aCBOIOBAHICTH OIIKIB TXKi.

TakuM 4nHOM, O€31eUHHI PiBEHb CIIOKMBAHHS OUIKY NOBMHEH CTAaHOBUTH HE
meniue | r Ha | Kr Macu Tina.

VY mopocnoi mpakTUIHO 3/10POBOI JIOJMHN a30THCTA PiBHOBAra MiATPUMY€ETh-
csl IpU HaAXOKeHHI 3a 1 100y 3 Dxero He MeHme Hix 55 - 60 T Oinky, OGiosoriuna
LiHHICTH siKOTO JIOpiBHIOE 70 %. 3a pekoMeHnoBaHOl HOpMH, 55 % OLIKY HOBMHHO
OyTH TBapUHHOTO MOXO/KCHHSI.

Jlnst 1opocinoi JIFoJJMHU PEKOMEHIOBAHO HACTYIHI HOPMHU CIIOKMBaHHS ami-
HOKHCJIOT, 110 320€3MeuyIoTh iX 30a1ancoBaHicTh (T/100a):

- Tpunrodany 1;

- nediuHy Bijg 4 10 6;

- 3onednuAy Bix 3 10 4;

- BamiHy Bix 3 1o 4;

- TpeoHiHy Big 2 10 3;

- mi3uHy Bix 3 no 5;

- MeTiOHIHY Bix 2 110 4;

- (beninananiny Bin 2 mo 4;

- ricruauny Bix 1,5 1o 2,0;

- aprixiny o.

OcCKifbKH 3aMiHHI aMiHOKHCIOTH MOXYTh CHHTE3yBaTHUCS B OpraHi3mi, BH-
3HAYCHHS MOTPEOH B HUX yTPYIHEHO.

Opi€eHTOBHO JItOAMHI HeoOXiaHO (T/100y.):

- WUCTHUHY Bix 2 10 3;

- THPO3UHY Bijx 3 10 4;

- anainy 3;
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- cepuny 3;

- IIIyTaMiHOBOi Kuciotu 16;

- acTiaparinoBoi KHUCIOTH 0;

- IpoJIiny 5;

- DITinuHy 3.

BcranoBieHi piBHI CIIOXXMBaHHS aMiHOKHCIIOT He € rocTiiiHumu. [lotpeba B
aMIHOKHCIIOTaX 3pOCTAE MPHU BariTHOCTI, iHQEKIIHHUX 3aXBOPIOBAHHIX, aBITaMiHO3I,
TSOKKUX (DI3MYHUX HaBaHTaKeHHsX. i1 3a0e3neyeHHs: OpraHizMy peKOMEH/I0BaHUM
CHIBBITHOIICHHSAM HE3aMIHHMX 1 3aMiHHHX aMiHOKHCIJIOT HEOOXIIHO KOMIICHCYBATH
BI/ICYTHIO iX KiJIbKICTh B OJJHUX MPOIYKTaX 328 PAXYHOK BKJIFOUCHHS 1HILIKX.

Tlotpeba auTsyoro opradizmy B GiIKY 3HAUHO BHIIE, HIX Y TOPOCIHX Y 3B'sI3-
Ky 3 IIepeBayKaHHSIM B OpraHi3Mi INTACTHYHUX TporeciB. Bona cranosuts Bix 4 1o 1,5
I/KI' MacH Tija.

3pocrae norpeda B OLIKY NpW BakKii (Hi3W4HINA mpalli, BariTHOCTI, JIAKTAIIii.
Kowmirer 3 xapuayBanns npu OOH (PAO) 3anponoHyBaB cTaHIapTH 30aT1aHCOBAHOCTI
HE3aMiHHUX aMiHOKHUCJIOT JUIsS JIIoJieil y BIKOBHX IepiojaxX, KOJIHM IPOLECH POCTY
MPUNUHAIOThCA. Bennmunan moTpiOHOCTI, HaBeJeHI B LUX CTaHAApTaxX, OMU3bKI 10
IIPUPOHOT 30aJIaHCOBAHOCTI HE3aMIHHUX aMiHOKHCIIOT B OIIKY S€lb i XKIHOYOro Mo-
JIOKa.

V kpaiHax, [0 PO3BHBAIOTHECS 1 €1a00 PO3BHHEHUX KpaiHaX BiAXIJICHHS BMiC-
Ty OUIKIB B T)Ki HEPiJIKO MOETHYIOTHCS 3 HU3bKOIO KAJOPIHHICTIO panioHy, BHACIIIOK
YOro pO3BUBAEThCS OITKOBa-KaloOpiliHa HemocTaTHICTh. 3a kinacudikaiieo Bcecsit-
HBOI OpraHizallii OXOpOHH 37J0POB’s, BU3HAYAETHCA SK KOMITJICKC MATOJOTIYHHUX CTa-
HIB, TIOB'S13aHUX 3 IIBUIICHOIO YYTIUBICTIO OPTaHi3My JI0 iH(QEKITiH.

TpuBanuii gediut OiNKiB B ki Bege 10 ocnabieHHs QYHKIINH eHIOKPUHHOT
CHCTEMH Ta CHUCTEMH TPABJICHHS, OTIPIICHHS 3aCBOEHHS IHIIHUX XapYOBHX PEYOBHH,
0c00JIMBO BiTaMiHIB i MiHEpallbHUX COJICH, MOPYIIEHHS KPOBOTBOPEHHS, 3HUKCHHS
OMipHOCTI 0 iHMEKIIii, MOTIpIIeHHsT PO3YMOBOI i (hi3UYHOI Mpale3aaTHOCTI.

BinkoBa HeOCTAaTHICT PI3HOTO CTYIEHS MOXKIIMBA y CTPOTHX BEreTapiaHIiB,

SKi BYKMBAIOTh TUIBKH 1KY POCIMHHOTO MOXOJKEHHS, y BariTHUX XIHOK, y JiTe# 1 10-
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POCIIUX BHACITIZOK NepeBaKaHHS B XapuyBaHHI KOHIUTEPCHKHX BHPOOIB. Y miTeit
npu OLIKOBOT HEIOCTATHOCTI CHOBIIBHIOETHCS 3POCTAHHS, HOPYIIYETHCS KICTKOYTBO-
PEHHSI, CIIOBUTBHIOETHCSI PO3YMOBHI po3BUTOK. [leiruT 01Ky B pamioHi XapIyBaHHI
BUSIBIISIETHCSI y OUTBIIOCTI XBOPHX HA ajkoroiizM. Kpim Toro, 6ikoBa HeJOCTaTHICTh
MOJKe OyTH BHKJIMKaHAa PI3SHUMHU 3aXBOPIOBAaHHSAMH, TOOTO MaTH HEaliMCHTApHUHN Xa-
pakrep. Tak, MOPYLICHHS EPETPABICHHS i BCMOKTYBaHHS OLIKIB MOXYTh BUHUKATH
IPH 3aXBOPIOBAHHAX OPraHiB TPABJICHHS. 3pOCTa€ BUKOPUCTaHHs OLIKY i po3BHBa-
€TbCs OLTKOBAa HEAOCTATHICTH MPH TYOEPKYIIb03i, OLIBIIOCT] iHPEKIIHHUX 3aXBOPIO-
BaHb, BEJIMKOMY OINIKY TiJla, 3JI0SKICHMX HOBOYTBOPEHHSIX, XBOPOOAX HHPOK, MACHB-
HOT KpoBOBTpaTi. Jo GLIKOBOI HEJOCTATHOCTI NPU3BOIATH HE30aIaHCOBAHI 3a CKJla-
JIOM 1 SIKOCTi HU3bKO-O1IKOBI [Ii€TH, 5IKi BAKOPUCTOBYIOTh TPH 3aXBOPIOBAHHIX HUPOK
1 TIEYiHKH.

VY mozei, mo 3aiiMarOThCs CaMOJIIKyBaHHSIM TOJIOJyBaHHSIM abo TparHyTb
3po0UTH CBOIO (Birypy «HAJATOHKOIO», @ TAKOX B ACSAKHMX IHIIMX BHUIAJKaX MOXYTh
3'SIBUTHCS] O3HAKU O1JIKOBOT HEJOCTaTHOCTI a00 HaifuacTimie OiTKOBO-KaJIOPiHHOT He-
JIOCTATHOCTI (KOJIM B Xap4yBaHHI HE BUCTAyYa€ i TAKUX XapuOBUX PEUOBHH, SIK XKUPH 1
ByrieBoan). O3HaKH O1TKOBOT HETOCTATHOCTI MOXKYTh MPOSBIATHCS TAKOXK Yy JIIOICH,
y SIKHX B palliOHi Xap4yBaHHI [epeBakae iXa pOCIMHHOTO MOXO/KCHHS.

V Toit e yac HaAMipHE BXKHMBaHHs OUIKY MOXK€ BUKJIMKATH B OpraHi3Mi Taki
3MiHH !

- 30UIBIICHHST YTBOPEHHS aMiaKy B TKaHWHAX;

- 301JIBIICHHS] TOKCUYHUX TIPOAYKTIB B TOBCTOMY KHILICUHHKY)

- T/IBUIICHHS HABAHTAKEHHS Ha MIEUiHKY, B AKii BiIOYBAETHCS 3HEIIKOIKCH-
HsI TOKCHYHHX TIPOJYKTIB;

- MiJBULICHHS HAaBaHTAKCHHS HAa HHUPKH, 4Yepe3 SIKi BUBOAATHCS TOKCHYHI
HPOAYKTH 3 OpraHi3My.

UYepes BenMKy peakliliHy 34aTHICTb OUIKIB, OpraHi3My JIOJMHH BaXKO Iepe-
HOCHTH HOr0 HAJIMILIOK, HDK 0araTboX iHIIMX Xap4OBUX PEYOBHH, HATIPUKIIA]] XKHUPIB
i ByraeBoiB. OcoOIMBO WyT/IMBI 10 HA/UTUIIKY OiTKIB MaJeHBKI IITH 1 JITHI JIFOIH.

IIpu upoMy B mepiry uepry CTpaXkaaroTh IediHka i Hupku. Li opranu 3011b1yoThCS
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B po3Mipax, B HUX BiIOyBaroThCs HeOaxaHi 3MiHH. TpuBanuii Ha/UTMIIOK OLIKIB B pa-
LIIOHI XapuyBaHHs, BUKJINKAE Mepe30yHKEHHS HEPBOBOT CUCTEMH.

IocrifitHe HagMipHE CHOXKUBaHHS OLNKIB, 0COOJIMBO TBAPUHHOTO MOXOKEH-
HSI, 3a3BHYAil MOETHYETHCS 3 IMIJABUIICHUM HAJXOKCHHSIM HYKICTHOBHX KHCIOT i
CIIpUsi€ HAKOIIMYCHHIO B OPTaHi3Mi MPOAYKTY 0OMiHY MYPHHIB - CEYOBOT KHCIOTH.

Hammmok 6inky B parioHe Xap4yBaHHI BeJle TaKOX 10 OXKUPIHHS, TakK SK
3aliBe HOTO KiJIbKICTh MICIISl BiJIIOBITHUX HEPETBOPCHb YAaCTKOBO BUKOPHCTOBYETHCS
JUISL CHHTE3Y KUPIB.

Heo0ximHO BIAMITUTH, TPYIHE MOJIOKO MicTUTh Behoro Bix 0,8 mo 0,1% Oin-
Ky. Ha 6 wmicsiili HapO/DKCHHS JMTHHY IEpPEeBOJIATh HA PAIliOH IO/yBaHHS BHUCOKO -
O1JIKOBUMHM NPOAYKTAMH - MOJIOKOM, CUPOM, SHISIMHU, BEPLIKOBUM MacjoM, IIPUYOMY
y BEJHKIA KUTBKOCTI, 1 II¢ HE TUTbKU 3aiiBe HE MPUCKOPIOE JO3PIBaHHS TUTHHH, aJIe i
CHpusie 0XKUPIHHIO, TIIBUILEHOTO PU3HKY 3aXBOPIOBAHb MIEYIHKM | HUPOK i HErATHBHO
BIUIMBA€ HA PO3yMOBHUIl po3BUTOK. HeGaxkaHi MpOsSBU HAAIHIIKY OiTKOBOTO Xapuy-
BaHHS 0COOJIMBO ITOMITHI cepeJt AiTel Ta JOPOCINX 3 HEJIOCTATHHOIO (DI3UTHOIO aKTH-
BHICTIO.

Ha nanwmit yac icHye mymKa mpo migBUIIEHHs O1TKOBOI MIHHOCTI PaIliOHIB Xa-
pUyBaHHs IUIIXOM 30aradcHHs iX aMiHOKHCIOTHHMH mpenaparaMid. CTBOPIOIOTHCS
HOBI MPOJIYKTH 3 BUKOPHCTAHHSIM JEHIeBUX OLIKOBHX MPOAYKTIB 200 BiAXOiB, IIO
YTBOPIOIOTHCS IIPU MEpepoOIIeHi COl, a caMe MIPOTH, MaKyxa TOII[O0. Taki MpOIyKTH
CTBOPIOIOTHCS IUISIXOM PAI[iOHAIBHOTO KOMOIHYBaHHSI XapuOBUX TPOJAYKTIB 3 ypaxy-
BaHHsM iX B3aeMo30arauyBajbHOI 3JaTHOCTI, a caMe JOAaBaHHs 10 CyMill OiIKiB
POCIMHHOTO TOXO/UKEHHsI, pHOHOTO OOpOITHA, BiXOIB MOJOYHOTO BHPOOHHIITBA,
0OCHCBKOT KPOBI TOIIIO.

[pu BUKOpHCTaHHI HETPAULIHHUX JKepe OUIKY CITiji 3BepTaTH yBary Ha:

- IHTeTpaNbHUN CKJIAJT MPOIYKTY - 3aTalbHUN BMICT OUIKY Ta iHIIMX HYTpi€H-
TiB;

- GiosoriuHy HiHHICTH OITKY, HASBHICTH JTIMITYIOUHX aMiHOKHCIIOT;

- allepreHHi BIaCTHBOCTI;

- HAasIBHICTb 1HTIOITOPIB TPUIICHHY (COEBE OOPOIIHO);
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- HasiBHICTh (hakTOPIB, sIKi OIOKYIOTH HOA i (haKTOPIB, IO TIPU3BOASATH IO PO3-
BUTKY 3004a;

- HasIBHICTH T€MAarJIIOTaMIHIB, [0 TPU3BOAATH IO 3aTPUMKH POCTY;

- HasBHICTh ()EHOJIHHUX CIIOJYK, 110 BOJIOJIIOTH FOPMOHAIBHUMH BIIACTHBOC-
TSIMU;

- BMICT CYIyTHIX PEUOBHH, SIKi HE ITiJTAIOTHCSI PO3UYETUIEHHIO TPAaBHUMH (ep-
MEHTaMH JIIOAMHH (oJlirocaxapuau - padinosa, craxiosa);

- 3HAYHHUI BMICT HYKJIETHOBUX KHCIIOT;

- HasBHICTh CYMYTHIX TOKCHYHHX PCUOBHH - (TOCCHIION, LUKJIONMPOIICHOBA —
KHCJIOTA - IIPOT 3 HACiHHS OaBOBHHUKY), KAHIIEPOT€HHUX CIOJYK - (KYH)KYTHHH IIPOT-

ce3aMoJI, ce3aMiH) i JeMiHepali3ylounX pedyoBrH (KYH)KYTOBHUIl IIPOT - [IaBJeBa K-

cl0Ta);

- 3a0pyIHEHHSI XIMIYHUMH PEYOBUHAM (IIECTULINAN, PaliOHYKIII 1, BAXKi Me-
Tann);

- 3a0pyaHeHHs 0loJOTiYHUMY pedoBHHAM (OakTepii Ta IX TOKCHHH, MiKOTOK-
CHHH);

- HasBHICTh TEXHOTCHHUX JOOABOK KOHCEPBAHTIB TOIIO.

PexomenoBani HOpMH 01Ky Y 1000BOMY parlioHi HaBezeHi y Tabiuisix 1; 5.

PexomennoBani HopMH sKMpiB y 1000BOMY panioHi XapuyBaHHSA

EneprernuHa I[iHHICTD TBEPIUX 1 PIAKMX KMPIB OUIBIIE HDK yIBIUI IEpeBU-
IIy€ HOPMY OLJIKIB i ByIJIEBOIB, B 3B'SI3KH 3 YHMM JIIITIIN HA3UBAIOTh «KOHLECHTPATAMHU
eHeprii». 3a eHepreTHYHO0 IIHHICTIO 25 T xupy Biamosigae 175 r m'sca, 330 r mo-
noka, 100 r xmiba, 222 r KapTOIUTi.

JIi1st 3aTIOBHEHHS €HEPreTHYHHUX BUTPAT OpraHi3my i noOyJoBi HOro KiiTHH-
HUX CTPYKTYp B JICHHOMY DAIiOHI AOpOCIiii 310pOoBiii roauHi HeoOxiaHo Bix 80 10
100 r xupy Ha 100y. Il HOpMa BKIIFOYA€E HE TLIBKH BEPLIKOBE 1 POCIIMHHE Maclia, ajie
i %upu M'sica, puOH, CUPY, MOJIOKA, KOHAUTEPCHKUX BUPOOIB. JKupH (110 MiCTITHCS B

MPOAYKTaX, HA3MBAIOTh HEBUAMMHUMH. HaifOinmpm OaraTi UMM HYTPIEHTAMH M'SCO
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CBUHUWHH, pr0a, NTax, NeYiHKa, KOHIUTEPChKI BUPOOH, IIIOKOJIA, KaKao, TicTeyka. Y
KUPHIH sII0BHYKHI )KUPY MicTUThCs 20 %, B cBUHMHI - 30%.

3a10BOICHHS OTPeON OpraHi3My B JKHpax TICHO MOB'S3aHO 3 HEOOXIAHICTIO
OJTHOYACHOTr0 3a0€3IEUCHHsI BiJIOBIIHOI KiNBKICTIO OIKIB, BYIJIEBOAIB Ta BiTaMi-
HiB. HemocTaTHE HAaAXOKEHHS B OPraHi3M KUpPY MOXKE IPHUBECTH JIO PSIy MOpPY-
LICHB!

- OyHKUIH HEHTPaIbHOT HEPBOBOT CUCTEMH;

- 0CJTa0NICHHIO IMyHOO10JIOTIYHIX MEXaHi3MiB;

- MaTOJIOTIYHIM 3MiHAM IIKipH, HUPOK, OPTaHiB 30py.

Ipu 3acTocyBanHi jieTi 63 )KUPY y Pl BUIIAJKIB, IPUITHHAETHCS PIiCT, 3HU-
JKYETBCSI Maca Tija, MOPYUIyeThCs cTareBa (DyHKIiS i BOAHUIT OOMIH, 3MEHIITYETHCS
BHUPOOJIEHHSI CTEPOiJHUX TOPMOHIB B HAJHUPKOBHX 3aJI03aX, ITOCIAOIIOETHCS CTili-
KICTh OpraHi3aMy /0 BIUIMBY HECHPHUATIMBUX (DAKTOPIB, 3MEHIIYETHCS TPUBAIICTH
HKUTTS.

IIpn pizkoMy 3HIDKEHHI HAJXOJUKEHHS JKHPIB JO OpPTaHi3My, HOTipIIyeThCS
3aCBOIOBAHICTh BITAMiHIB 1 IPOBITAMIHIB, sIKi IOCTYNAIOTh 3 KEIO POCIMHHOTO ITOXO0-
mkens (E, K, B-xapotuny). 3MeHIIY€eThCS €HEpreTHYHA IHHICTD 1K1, 3HIKYIOThCS
OpraHoJICHITHYHI BIACTHBOCTI. S3HS)KHUPEHA TXKa HEJTOBTO 3aTPHUMYETHCSI B IIUTYHKY, BHA-
CITIJIOK YO0 peIeKTOPHO 30YKYETHCS XapUOBHUI IEHTP 1 BUHUKAE BITIYTTSI TOJIOMY.

HeratuBHHI BIUIMB Ha OpraHi3M HaJa€ HA/UIMIIKOBE CIIOKHBAHHS JKHUDY.
BcranoBneHa mpsMa 3aJ€XKHICTh MDK HaJMIPHUM CIIOKHBAHHSM JKUPIB, O0COOJIHMBO
TBapMHHOTO TOXOJUKEHHS, 1 PO3BUTKOM aTepOCKIEPO3Y, a TAKOXK YaCTOTOI0 BHITAKIB
OHKOJIOTIYHHX 3aXBOPIOBAHb. Y BEJIMKill KUIBKOCTI HACHUCHI JKUPHI KUCIOTH YHHATH
HETaTHBHUH BIUTUB Ha XUPOBUH 00MiH, QyHKIIT medinku. OcobnmBo HeOaxaHo HaI-
JIMIIKOBE CIOXKHMBAHHS TYTOIUTABKUX YKUPIB MiJ Yac Bedepi, Tak K 0 HOUl 3HIKY-
€ThCSl IHTCHCUBHICTh HA/IXO/PKCHHS HACHYCHMX JKUPHUX KHCIIOT 3 KPOBI B TKaHHHH.
BoHHM MOXYTb HOIIKOXKYBATH MEMOpPaHU €PUTPOLIUTIB 1 TPOMOOILHMTIB, 110 0COOIMBO
HeOe3MeyHo st JIF0/IeH JIITHBOTO BiKY, SIKi MalOTh B PE3yJIbTaTi aTepOCKIePO3y CXH-
JBHICTH 10 yTBOpEHHs TpoMOiB. He peKOMeHIyeThCs Pa3oM 3 THM 1 Ha/JIMIIOK BXKH-

BaHHS OJIif POCIMHHOTO MTOXO/DKEHHS, TaK K I MOXKE 3HU3UTH aKTHBHICTH (YHKIIiT
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IIMTOBHUIHOT 3aJI03H 1 BUKJIMKATH HEJIOCTATHICT BiTaMiHy E, (OCKUIBKM TONIiHEHACH-
YeHI KUPHI KUCIOTH € ISl HbOT'O aHTArOHiCTaMHU.

V pamioni xapayBaHHS TOBUHHO MICTHTHCS Bix 25 1o 30 T Hemporpirtoii poc-
JIMHHOT o11ii 1 B TakoMy  BUTIIsII B 30 10 35 T BepIIKOBOTO Maciia perira KijbKicTh
(mo mo0OoBOi HOpPMH) MOBHHHI CKJIAaJaTH KyJIHApHI >KUPH 1 )KUPH, SKI BXOIATH 0
ckiany npoaykris. [loTpeba B mimiax 3aje:KuTh BiJl BiKy, CTaTi, piBHS JTJOOOBHUX €HE-
proButpar. B ki 3a paxyHOK >KHPY B cepenHboMy, ciif 3abesneuntu 33% no6oBoi
€HepreTUYHOI MIHHOCTI pamiony. [{eif moKka3HUK 3MIHIOEThCS, 3aJIeKHO Bifl KIiMaTH-
YHUX YMOB:

- JUISl JIFOJICH, AKi )KUBYTbH B MiBHIYHIN KJIIMaTH4YHIN 30HI XMpPHU IOBUHHI 3a-
6e3neunty Big 38 10 40 % 3aranbHOI eHEPreTHYHOT LIHHOCTI;

- s JIFOZICH, SIKI )KMBYTH B IMIBJICHHIM KIIMATHYHINA 30HI KU TIOBUHHI 3a-
6e3neunty Big 27 10 28% 3aranbHOi eHEPreTHUHOT IIIHHOCTI.

IMotpeba B mosiHEeHACHYECHHUX KUPHUX KUCIIOTaX JOPIBHIOE Bix 3 10 6 1/100y.
[Motpeda B xonecrepuHi gopiBHIoe Bix 0,5 10 1 1/100y.

3a 3MicTOM MOJiHEHACHYEHI JKUPHI KUCIOTH, Xap4oBi KUPU IUISATH HA TPU
TpyIH:

IMepma - niniau, 6arati HUMK. o 1iel rpynu BXOAATh puO'stumit xup i poc-
JIMHHI OJIi1: JIbHSIHA, KOHOIUISHA, COHSIIHMKOBA, 0aBOBHSIHA, KYKYPY/A35Ha, COEBA.

VY npyry rpymy XKupiB BXOASTH KHPH 13 CEPEIHIM BMICTOM IOJIIHEHACHICHUX
KUPHHUX KUCIOT. J[0 HUX BiJHOCATBHCS: CBUHSYE CAJIO, TYCAYUHA 1 KypsTanil )KUPH.

V Tpertiii rpymi *KUPiB KiTbKICTh MOJIHEHACHYCHUX KUPHUX KUCIOT HE Iepe-
Buiye 5 - 6 %. Jlo miei rpymy BXOAATH OapaHSUUH 1 SIOBHYHMN KUPHU, ISSIKI BHIH
Mapraputy.

Oco01BO BHUCOKOIO OiOJOTiYHOI0 aKTHBHICTIO BiIpPI3HSAETHCS - MEUiHKOBUIMA
JKUP pUO 1 MOPCHKHX CCaBIIiB.

BBaxaroTb, 110 NOTPeOU B MOJIHEHACHUCHUX KUPHHUX KUCIOTaX oMera-3 1o-
BUHHI ckinazatu Big 1/8 mo 1/10 morpedu B MONMIHEHACHYCHUX JKUPHHUX KHUCIOTAX.
Tinpky 1Ba BUAM POCIMHHOI OJii (CO€Ba 1 ONMBKOBA) MAIOTh CITIBBIJHOIICHHS ITHX

JIBOX KHCJIOT, sIKe TPHONMKEHe 10 peKOMEHI0BaHOT0. BiqmoBinHO 10 pekoMeHaamii
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BceecsitHboi Opranizanii OXopoHu 310poB’sl, HACHYEHI KUCIIOTH TOBUHHI CKJIATATH -
10 %, mononenacuueHi - 10 %, noninenacuueni - 10 % enepreTuyHoi iHHOCTI pari-
ony xapuysanus. lllogenna morpeba B HEX CTaHOBHUTH Bimg 5 mo 10 r. MinimMansHa
notpeba JIFOIMHY B JIIHOJIEBOI KUCIOTI CTAaHOBUTH BiJ 5 10 6 r Ha 100y. Taka Kinb-
KICTh JIIHONEBOI KUCTIOTH MicTHTECS B 10 - 15 I COHAMHMKOBOI Oii.

Ipn nedinnTi nomiHeHACHYEHUX KUPHHUX KUCIIOT B PAIliOH] XapuyBaHHS:

- NIPUTHMHSETHCS PICT y AITEH;

- CIIOCTEPIraeThCsl HEKPOTUYHE YPAKSHHSI LIKIPH;

- 3MIHIOIOTECSI TIPOHHUKHICTH KaIJIIpiB;

- 3HWXKYETbCS IMYHITET;

- BUHHMKAE aTePOCKIIEPO3, 3MOSKICHI MyXJIHHH.

IIpn HecTadwi JTiHONIEBOI KUCIOTH Yy PAIiOH]I XapuyBaHHS, MOKE PO3BUBATUCS
TpoMOO03 CyIUH.

HanmipHe CriO)KMBaHHS MOJTIHEHACHYCHHUX YKUPHUX KHUCIIOT, MOXKE HECHPHSAT-
JIMBO BIUIMBATH HA OPraHi3M, IIPUBOJIUTH JIO MiJBHUIIEHHS PU3NKY aBTOOKHUCIICHHS Ji-
MiiB B KIIITHHHAX MeMOpaHaX, BUKJIMKATH 3aXBOPIOBAHHSI EYIHKH | HUPOK.

IIpu 3axBOproBaHHI Ha aTEPOCKIIEPO3, )KOBUHOKAM'SIHIH XBOPOOi, IIyKPOBOMY
niaberi, 3HMKEHa (YHKI[iSI IIUTOBUIHOI 3aJI03H, TOMY B PaIlioHI XapuyBaHHS oOMe-
XKYIOTh XOJIECTEpHH. B Toli e yac, HeoOXi/THO BpaxoOBYBaTH, 110 HABITh B 3710POBO-
My OpTraHi3Mi XOJECTEpHHY yTBOPIOETHCA B 3 - 4 pasu Ourbine, HDK HAIXOIWUTH 3
Tkero. 30LIBIIEHHS YTBOPEHHS XOJIECTEPHHY BHHHMKA€ BHACITIJOK PI3HUX HPUYMH,
BKJIIOYAIOYH HETIPaBUIIbHE XapuyBaHHs, HAPHKIIAM, HA/UIMILIOK B palliOH] XapyyaHHs
XKUPiB 1 Mykpy. OOMIH XOJIeCTepHHy HOPMali3yloTh HEHACHUCH] KHPHI KHCIOTH, Jie-
[UTHH, METIOHIH, PsJ/I BITAMIHIB 1 MIKpOCJIEMEHTIB. Y 0araTboX MPOAYKTaX I Xapyo-
Bi pEUOBHHM 30aTaHCOBAHI 3 XOJIECTEPHHOM (CHp, SHIs, MOpChbKa puda, MpOayKTH
Mopst Ta iH.). ToMy okxpemi IPOAYKTH 1 BECh paIioH XapuyBaHHS HEOOXiJHO OIiHIO-
BaTH HE TUIBKHU 110 HOTO KUIBKOCTI, aJie i 3a CyKYMHICTIO 0araThoX 1nokasHukiB. Pizio-
JOTiYHU# Jimix B-ciTOCTEpOs MICTUTBCS B apaxicoBiii, COHSIITHUKOBOI, COEBOT, OaBO-
BHSTHO1, KYKypYA3STHOI 1 OJIMBKOBIH OJIisIX. JXKepesto eK30reHHOTO XOJIECTEpPHUHY B OC-

HOBHOMY € IIPOAYKTHU TBAPUHHOI'O IMOXOJKCHHS. HpI/I 3BanﬁHOMy 3MiHJaHOMy paui-
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OHI XapuyBaHHI B OpraHi3M HaIXOIHTh B cepequboMy jao 0,5 T xonecrepuny. Ilpu
OararoMy JKHpaMH palioHi XapyyBaHHI B OpraHi3M HaJXOJHUTh B cepeiHboMy 10 1,4
r xonectepuny. Ilpu GimHil upaMu ki B OpraHi3M HAaJIXOJHUTh B CEPEAHBOMY Bif
0,04 no 0,11 r xonecrepuny.

Jlopocna 0anHa HpH 30alTaHCOBAaHOMY XapuyBaHHI IOBHHHA OTPUMYBATH
Big 5 no 10 r docdaruais. Ilinsumena norpeda y pocdarunax, y mgronei, ski mpa-
LIOIOTh 3 XIMIYHUMH PEYOBHHAMM, B YMOBAX 3HIXEHOTO OAapOMETPHYHOIO THCKY,
BUKOHYIOTh BXKY (Di3nuHy a00 Hampys>KeHy pO3yMOBY po0OoTy.

Docharuan MicTIThCS, B OCHOBHOMY, B IPOAYKTaX TBAPHHHOTO MOXOIKCHHS
(M'sico, cyOnPOYKTH, KOBTKH SI€llb, BEPIIKH, CMETaHa). B MPOIyKTaX pPOCIMHHOIO
noxoukeHHs1, Gpocharuau MicTaThest B 6000BHX 1 HepahiHOBaHIN COHSIIHUKOBIH OJIiT.

[Ipm 3acTocyBaHHi Ai€TH, y pamioHi XapuyBaHHS MOKE BapiloBaTHUCS KUIbKiC-
HUH 1 sKicHUN ckiaj xupiB. OOMeKeHHs )KUPIB, 0COOINBO TYrOIUIaBKUX, PEKOMEH-
JYIOTh IIPU 3aXBOPIOBaHHI Ha aTepOCKIEPO3, MAHKPEATHTAX, 3arOCTPEHHI EHTePOKO-
JiTy, IyKpoBOMy aiadeTi, oxupinHi. KiapKicTh KHUpIiB 30LIBIIYIOTE 32 paxyHOK MO-
JIOYHUX MPOJYKTIB 1 MPOAYKTIB POCIMHHOTO TOXO/PKEHHS IIPY BUCHAXKEHHI OpraHi3-
My, TICIIS BAXKKHUX 3aXBOPIOBaHb, IPU 3aXBOPIOBaHHI HA TYOEPKYIHO3.

PexomeH10BaHI HOPMU KUPY Y JOOOBOMY pallioHi HaBeJeHi y Tabmuisx 1; 5.

PexomenioBaHi HOpMU BYTJIEBO/IB Y 1000BOMY PaIliOHi XapuyBaHHSI

IMoTpeba y ByrieBOax BU3HAYAETHCS BEJIMYHHOI CHEPIeTUYHHX BUTPAT JIFO-
nuHd. YuM iHTeHcuBHiLIe (i3nuHa HABAHTAXKEHHsI, TUM OilbIlIa KUTBKICTh BYTJICBO/IIB
HeoOXigHo opranizmy. Cepenns norpeba y ByrieBogax jaopisHioe Bix 400 no 500 ©
Ha 100y, B TOMY 4YHCIIi:

- kpoxmaio Big 350 mo 400 T;

- MOHO- 1 ucaxapuniB Big 50 mo 100 r. MoHo- i aucaxapuau HeoOXiIHO PO3-
nofinsiTy Ha 3 - 4 npuiiomu Big 20 10 25 T 3a OIMH paz;

- Xap4oBUX 0aJacTHUX PEYOBHUH (I[EITFOI032 1 IEKTUHOBI pEYOBUHH) - 25 T.
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HenocratHe BXXMBaHHS COJOJAKHX BYIJICBOJIB NPH3BOAUTH J0 3MEHIICHHS
YTBOPEHHSI CHEeprii B OpraHi3Mi, KpiM TOTO 3HWKYETHCSI TOHYC LEHTPaIbHOI HEPBOBOT
CHCTEMH, OCTa0IISETHCS yBara i 3p0CTae COPUHHATINBICTD 0 XOIOLY.

[lixBumiene crokMBaHHS IYKPY CIIPHSE 3aXBOPIOBAHHIO Ha Kapiec 3y0iB, 1o-
PYLICHHS HOPMAJIBHOTO CITiBBIIHOMICHHS MK 30yIIMBUMH 1 TalbMiBHUMH MpOIIEca-
MH B HEpBOBIi# crcTeMi, 0COOINBO JAiTeH, IO MPOSIBISIETECS B 1X HEBPIBHOBAXKEHOIO
noBeiHko0. Haummok mykpy miarpumye 3anaibHi npornecd. Haciinkom 3aiiBoro
CIIOKMBaHHS pa)iHOBAHOTO IYKDPY € MOPYLICHHsS OOMiHY PEYOBMH, B MEPLILy 4epry
MOpyIICHHST 00MiHy ByrieBoxiB. [locTiifHe CITOXMBaHHS BEIUKOI KINBKOCTI IyKpy
BUKJIMKAE MTOCHIIEHY POOOTY PEPMEHTHHX CHCTEM, SIKi CHIPUSIOTH HOr0 3aCBOIOBAHOC-
Ti. TuM caMuM [UTs TiATPUMaHHST HEOOXiJHOTO PiBHS [IIOKO3M B KPOBI OTPIOHO BCe
OinpIe i OiIbIIe iHCYITIHY. 3 YacoM MiANITYHKOBA 3ajli3a BTpadae MOXKIMBICTb BUPO-
OJsITH THCYJIIH B HEOOXIHIN KiJIbKOCTI, BHACIIIIOK YOTO PO3BHBAIOTHCS 3aXBOPIOBAH-
Hs Ha I[YKPOBHUH Aia0eT, OKUPIiHHS, Ta CepUEBO-CYAMHHOI cucTemu. [1in BimBOM iH-
CyJIiHY, Ha/UTUIIOK BYTJICBOAIB MEPEXOUTH B XKHP, [0 MICTHTh HACHYEHI KUPHI KHC-
notH. BykMBaHHs 3HAYHOI KUIBKOCTI IIyKpy CIIpHUsi€ ajeprii opraHiamy, nepekpydye
HOpMaIIbHI peakilii, HampuKIad, Ha XOJOA: 3aMIiCTh PO3MIMPEHHS CYAUH, 3a0e3meuye
3irpiBaHHs IIKipH, BiIOYBa€ThCs iX 3BY)KEHHSI, BHACITIJOK YOTO HACTAE OXOJOKEHHS
3 yciMa BHUTIKarOYMMH Haciijikamu. Ha BOpCHHKAaxX TOHKOTO KHIIEYHHKA 3 Caxapo3u
Ta {HIIUX JAUCaXapH/iB BUBUIBHIIOTHCS 3QIIHIIKK TTFOKO3H, SIKi IIBUIKO HAIXOASATH B
KpOB i NP HAJMIPHOMY CHO)KHBaHHI BYTJIEBOIB IPHU3BOJSATH JI0 PI3KOr0O MigiHoOMy
piBHS TITIOKO3H B KpoBi. [Ipu crioxxuBaHHI pPYKTO3U PiBEHb TJIFOKO3U B KPOBi 30111b-
IIYEThCS MEHIN pi3Ko. Y mediHii (GpyKTo3a i TajaKTo3a MepeTBOPIOIOTHCS, B OCHOB-
HOMY B IUIIKOT€H, OJTHAK YaCTHHA I[MX MOHOCAXapWaiB HaAXOAWUTHb B KPOB y BUIIIMI
TIIFOKO3H.

PexoMeH10BaHa HOpMa BYTJICBO/IIB NMOBHHHA OyTH 3MEHBIICHA NPU Psili 3a-
XBOPIOBaHb, OCOOJIMBO TIPH IIyKPOBOMY Jia0eTi, OXKHMpIHHI, ajeprisix, 3amnaJbHUX
mpotiecax. B cy4acHHX yMOBaxX HOPMH BYTJICBOIIB TOBHHHI OyTH 3HAYHO 3HMIKEHI
IUTS OCi0, K1 He 3aiiMaloThCs (DI3MIHOIO MPAIer0, 0COOIHMBO IS JTFO/ICH JTITHHOTO Bi-

Ky. [Ipn 1ipoMy 0COGIMBO BaXKITMBO OOMEXKUTH CIOXKUBAHHS padiHOBaHUX TaK 3Ba-
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HUX «HE3aXHIIEHUX» BYTJIEBOJIB, SIKi MiJJIaHi PI3HOTO CTYIIEHS OYMIIEHHS i MaKCH-
MaJIbHO 3BUIBHEHI BiJl CKJIQ[IOBUX YACTHH MPOJIYKTY, 30KpeMa BiJ| LEII0JI03H, BiTami-
HiB, MiHEpaJIbHUX CIONyK. Taki ByrieBoau OLTBII JOCTYMHI Aii TpaBHUX (DEPMEHTIB,
HIK SIKi MICTATBCS B NPOJAYKTaX, HE OUMILEHNX BiJ OanacTHUX pedoBHH. J[kepenamu
padiHOBaHHX BYTJICBO/IB IOPOXKHIX KAIOPii» € I[yKOp, BCI BUIU KOHIUTEPCHKHX
BUpOOIB, BUpOOM 3 GOpOIIHA BUIMX COPTIB. B pamioni xapuyBaHHS JI0JeH JTITHHOTO
BIKy 1 JIIO/Ieil, sIki He 3aiiMaloThesl COPTOM, a00 He MaloTh (Di3UYHOrO HABAHTAXKEH-
Hsl, OiJbIlIa YacTKa BYIJICBO/IB OBHHHA OyTH 3a0e3nedeHa «3aXUICHUMI» BYTJICBO-
namu. Taki ByrJieBOJH MICTATHCS B MPOIYKTaX POCIHHHOTO MOXO/DKCHHS 1 IpeacTa-
BJIEHI B OCHOBHOMY KpOXMaJjieM, SIKHil CYNpPOBOJDKY€ KIITKOBHHA B KUIBKOCTI He
memre Hix 0,1 %.

CIIiBBiTHOIIIEHHST M)XK BMICTOM Y PaIlioHi Xap4ayBaHHS OiJIKiB, KHPIB 1 ByTIIe-
BOJIIB 3aJIOXKHUTH BiJl BIKY JIFOJWHH, CTAHy 3/I0POB’sl, XapaKTepy KUTTeAisubHOCTI. st
TMOACH, AKI 3aliMarOThCs PO3YMOBOIO TPAICt0, HAWOUIBII PAIliOHATBHUM € CITiBBiJ-
Homrenss 1: 0,8: 4. Jlns mozneit, 3aliHATHX poOOTOIO, 1[0 HE BUMArae 3Ha4HUX (i3nd-
HUX 3yCHJIb, ONTUMAJIBHUM € criBBinHOmeHHs 1: 0,9: 4,7. J[lns nroneid, 3aitHaTux ¢i-
3UYHOIO0 TPAIer0, YacTKa BYTJICBOJIB B PAaliOHI 3pocTae i 30aJaHCOBaHICTh OUIKIB,
KUPIB 1 BYIIIeBOJIB BUpaXkaeThes Gopmyiioro 1: 1: 5. Ipu Bennkux Gi3sM4HUX HaBaH-
Ta)XKEHHSX HAMPUKIAJ, Y CIIOPTCMEHIB HOPMHU BYTJICBOJIB B JJOOOBOMY pallioHi Xap-
YyBaHHs 3HAYHO BHIIIC.

ByrneBoau HaKONUYYIOTHCS B MEYiHII i MyCKYyJaX y BUIJIAI TiiikoreHy. On-
HaK BYTJICBOJIHI JETIO XapaKTePU3YIOThCsl BiTHOCHO HEBEIUKOI EMHICTIO 1 JUTS 3310~
BOJICHHSI TIOTPeO OpraHi3My Ii HyTPi€HTH NOBUHHI Oe3mepediifHO MOCTyIaTH 3 1KE0.
IIpn Benmukux (i3MUHUX HaBaHTa)KEHHSIX BUTpaTa €HEprii He HOKPHUBAETHCS BYTIIEBO-
nmaMu ki 1 iX 3amacaMu B opradi3mi. EHeprisi yTBOpIO€Thesl B pe3ysIbTaTi OKUCICHHS
JKHUPY, IKAH MOO1TI3y€ThCS 3 KUPOBUX JIETIO OPTaHi3My.

IcroTHUM akTOpOM, 10 BIUIMBAE HA OOMIH BYIJIEBOJIB B OpraHi3mi, € Bita-
MiHH, ocobnuBo rpynu B. IIpu Hectaui Bitaminy By, 110 BXOAUTH 10 CKIaAy KIHOYO-
BUX (DePMEHTIB, SIKi KaTaJi3IOTh OKUCICHHS BYTJICBO/IIB B TKAHWHAX, B HUX HAKOIIHU-

Yy€eThCS MOJIOYHA KUCIIOTa, THM CaMUM IOPYIIYETHCS METa0O0IIi3M JKUPIB 1 OLIKIB.
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Ha croroani y Xap4oBHX palioHax JIFOJeH MpeBalioloTh padiHoBaHI IPOIYK-
TH, 0COOJMBO 1M030aBICHI XapuoBUX BOJIOKOH (BHpOOU 3 6ijoro GoporiHa, MaHHOT
KpYIH, PUCY, MaKapoHiB, IyKpy). B pe3ynpTati mocinabmroeThcs pyXoBa aKTUBHICTD
TOBCTOTO KHIIEYHMKA. 3aCTiil «ILTaKiB» MPHU3BOJUTH 10 PO3BHTKY I'€MOpPOIO, 3MiHU
CKIIazy MiKpoQuIopn KHIICYHHKA, MOTIPIICHHA Ol0OCHHTE3Yy psAy BiTaMiHiB, 30171b-
LICHHIO YTBOPCHHK) TOKCHYHHUX IMPOJYKTiB, B TOMY YHCIi KaHLEPOICHHHX, ITiBU-
ILIEHHIO iX BCMOKTYBaHHS B KPOB.

Jediuut XxapuoBUX BOJOKOH B PAalliOHAX XapyyBaHHs, CIIPUSE HE TUIBKH IO-
pyleHHSIM (QyHKIH TOBCTOTO KHIICYHHKA, alle i HePEeAYaCHOMY CTapiHHIO, PO3BUTKY
OJKUPIHHS, IIyKPOBOT'O /1ia0eTy, 3aXBOPIOBaHb CEPLIEBO-CYANHHOT CHCTEMH, XOJICIHC-
TUTY 1 paKky KuIedHuKa. HaJyIiiok Xxap4oBHUX BOJIOKOH TAKOX HAJA€ HE CHPHUATINBY
JII0 Ha OpTaHi3M, TaK SK IIPU I[bOMY HOPYLIYIOTHCS IPOIECH BCMOKTYBAHHS B KHIIIe-
YHHKY.

Buxopucranas B palioHi XapuyBaHHS, KUTBKICHOTO HOPMYBaHHS COJIOJIKUX
BHPOOIB, 0 MICTATH MOPSJ 3 IyKPOM BITaMiHHU 1 MiHEpaIbHI PEYOBHHH, 00YMOBIIIOE
YTUITI3AL{I0 BYTJICBOIB 1 MONEpe/Kae iX MePEeTBOPEHHS B KUPU.

PealbHUMH HUISXaMU 3HWKCHHS CIIOKMBAHHS IIOPOJKHIX KAJIOPii» € BUKO-
pUCTaHHS B PalioHi XapuyBaHHsS HATypaJbHUX MPOJXYKTIB 3 CHPOBUHH POCIHHHOTO
Ta TBaPUHHOTO MOXO/DKEHHSI, sIKi KyJIiHapHa migrorosieHi. HeoOXiaHo MakcuMaibHO
BHKITIOUATH 3 PaIioHy XapdyBaHHS MpoxykTH fast food, xmiba-Oymouni Ta KoHIUTEp-
ChKi BUPOOH, SIKi BUTOTOBJICHHI 3 J0JaBaHHIM PO3MyIIyBadiB, CTa011i3aTOpPiB apoma-
Ty Ta cMaKy. TakoX JOLIIbHO MAKCHMAaJIbHO BUKIIIOYMTH 3 PalliOHy XapuyBaHHS Ha-
1101, SIKi BUTOTOBJICH] 3a MMPUHIIUIIOM BiJIHOBIICHHS 3 I0JJaBAaHHAM CTa011i3aTOpPiB KOH-
CHUCTEHIII1, peryJIsITOPiB CMaKy Ta 3amaxy.

PexoMeH0BaHi HOPMH BYTJICBOIIB Y J0OOOBOMY pallioHi HaBeeHi y Tabumisx 1; 5.

Hopmu dizionoriuanx norped xapuyBaHHs JIOAMHU

JlronuHa - 1e colianbHO-0i00riYHa ICTOTa, M0 BTUTIOE COOOI0 BUIIHN CTY-

NICHb B €BOJIOII] JKUTTS 1 € Cy0'€KTOM CYyCHIIBHO-ICTOPHYHOI HiSTTBHOCTI 1 CIIIKY-
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BaHHsI. [TOHSTTS «JIFOIMHA» BUKOPUCTOBYETHCS SIK TPAHUYHO 3arajibHe MOHSTTS JUls
XapaKTEePUCTUKH 3arallbHUX BIACTUBHUX BCIM JIIOISIM siKocTeil 1 3ai0HOoCcTeil. OCcHOBHI
XapaKTEPUCTHKHU JIFOJHH:

- iHAMBiAyaIpHA Oy/IOBa OpraHizMy;

- 3JIaTHICTB J0 TPYAOBOI TisSUTBHOCTI;

- HasIBHICTE CB1JIOMOCTI.

MennyuHa HayKa BU3HA4ae 370POB'S JIOIMHY, K BIICYTHICTH XBOpOOHU. 3 co-
LIOJIOTIYHOI TOYKH 30pY 3/I0POB'S - Ie TIOBHE (i3uyHe, AyIICBHE i collianbHe Oaro-
nmonyyus. Came Tak BH3HA4Yae 370pOB'S BcecBiTHS opraHizallisi OXOpPOHH 3I0POB'S.
3710poB'sl BU3HAYAETHCS TaKOXK 1 (YHKIIOHAJIBLHO, BOHO Iepeadadae aKTHBHY i MOB-
HOIIIHHY Y4acTh JIIOJMHHU B CYCIIUIBHOMY XKUTTi. 3710pOB' MOB's3aHE 3 HOHATTSAM Ha-
IiHOCTI (DYHKIIIOHYBaHHS OpraHi3My JIFOAWHH, 31 3aTHICTIO JOBIOCTPOKOBO IIIaHY-
BaTH CBOE JKUTTSI 1 Pi3HI BUAU AisUIbHOCTI. 3 1€l no3uiii GyHKI[isi XapuyBaHHS B CyC-
MTBCTBI, 1€ HE TNBKH 3aIlI0BHEHHS BUTPAYCHOI 1HAUBIIOM B TPOLIEC] YKUTTETISITEHO-
cTi eHeprii (kanopiif), ase 3abe3neyeHHs] HOPMAIBHOTO 1 BCEOIYHOTO (PYyHKIIOHYBaH-
Hsl IHIUBiA B CYCHIJIBHOMY KUTTI. [IpaBuiibHe, HOpMallbHEe XapuyBaHHs B CYCIIiIbC-
TBi HE MOKJIMKAaHE MaKCUMI3yBaTH 3aJJ0BOJICHHA MOTpeOu B 1xki, a Mae 3a0e3nedyBaTu
ornTuManbHe QyHKI[IOHYBaHHS JIFOJICHBKOTO OpraHi3My, 34aTHOTO YCIHIIIHO ajanTyBa-
THUCS 10 3MiH 30BHILIIHFOI0 CEPEAOBHIIIA.

[IpencraBneni HOpMH (i310TOTIYHUX TOTPEO JTIOAWHU B OCHOBHHUX XapUYOBHUX
pEYOBHHAX i CHepril € ycepeHeHUMH. Y KOXHOMY KOHKPETHOMY BHII4JIKy BCTAHOB-
JIIOIOTHCSI IHIUBIyanbHI HOPMH 3 YpaxyBaHHIM BIKY, CTaTi KUTTEMISUIBHOCTI JIIOAM-
HH TOLIO.

Hopwmu (cepenni) diziosorigHux motped JoANHE HaBeaeHi B Tabmumsx 1 - 7.
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Tabmuis 1

Hopma notpe6u auTsdoro opranizmy y 6iJkax, »kupax, ByrjieBojax i eneprii

(cepenHe Ha 100Y)

Bik Enepris Binxwu, Kupu, r | Byrnesoau, r
KKaJI -
BCBOTO | TBapWHHI
Bia 0 10 3 micsuis ! 120 2,2 2,2 6,5(0,7%) 13
Bzt 4 10 6 Mmicsiuis ! 115 2,6 2.5 6,0 (0,7 %) 13
Bin 7 10 12 micsmis ! 110 2,9 2,3 5,5(0,7%) 13
Bia 1 10 3 pokiB 1540 53 37 53 212
Bix 4 10 6 pokiB 2000 65 33 58 305
6 pokiB 2200 70 36 65 332
Big 7 10 10 pokiB 2400 78 39 70 365
Big 11 o 13 pokis 2800 91 46 82 425
XJIOMYUKU
Bix 11 mo 13 pokis 2500 83 42 75 386
JliBUaTa
Big 14 o 17 pokiB 3200 104 52 94 435
MapHi
Bin 14 mo 17 pokis 2650 86 43 77 403
JliBUaTa

1 Jnst mitedt Big 1 o 12 micsiiiB *uUTTs, HOpMa NOTPeOU HaBeleHA 3 PO3PAaXyHKY Ha 1 Kr

MacH TiJa;

2 JloGoBa noTpeba B pOCIMHHIIT OJTi, 3 pO3paxyHKy Ha 1 K MacH Tina.
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Tabmmis 2
Hopma notpedu 1uTsI40ro0 opranismy y MinepaJbHHX Pe4OBHHAX

(cepenHe Ha 100y)

Bik Ca, P, | Mg, | Fe, Se, Cu, Zn, J,

mg mg | mg | mg mkg mg mg | mg

Bix 0 10 3 micsiiB 400 300 | 50 4 10-15 1 0,3-0,5 3 40

Bix 4 10 6 MicALiB 500 | 400 | 60 7 10-15 1 0,3-0,5 4 50

Big 7 mo 12 micsmis | 600 500 | 70 10 10-15 1 0,3-0,5 7 60

Bix 1 1o 3 pokiB 800 800 | 100 | 10 10-30 | 0,3-0,7 | 10 70

Bix 4 10 6 pokiB 800 800 | 120 | 10 20 1,2 10 90

6 pokiB 800 800 | 150 | 10 30 1,5 10 100

Bix 7 1o 10 pokis 1000 | 1000 | 170 | 12 30 1,5 10 120

Big 11 mo 13 poxiB | 1200 | 1200 | 280 | 12 40 2,0 15 150

XJIOITYUKH

Big 11 go 13 pokie | 1200 | 1200 | 270 | 15 45 1,5 12 150
JiBYaTA

Big 14 mo 17 poxis | 1200 | 1200 | 400 | 12 50 2,5 15 200

napHi

Bix 14 no 17 pokie | 1200 | 1200 | 300 15 50 2,0 13 200

JiBYaTa
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Tabmuns 3
Hopma notpe6u quTsi40ro opranizmy y Bitraminax

(cepenHe Ha 100Y)

Bik A, D, E, K, | Bi, | Bz, | Bs, | Domar, | Biz, | PP, | C,
mkg | mkg | mg |mkg| mg | mg | mg | mkg |mkg| mg | mg

Bix 0 10 400 8 3 5 0,3 |04 |04 25 0,5 5 30
3 micswiB

Bix 4 o 400 | 10 4 8 04 103105 40 05 6 35
6 MiCsLIB

Bix 7 10 500 | 10 5 10 | 0,5 | 0,6 | 0,6 60 0,6 | 7 40
12 wmics-

1B

Bix 1 o 600 | 10 6 15108 (09109 70 0,7 | 10 | 45
3 pokiB

Bix 4 110 600 | 10 7 20 | 0,8 | 1,0 | 1,1 80 1,0 | 12 | 50
6 pokiB

6 pokiB 650 | 10 8 25109 | 1,1 | 1,2 90 1,2 | 13 | 55

Bix 7 o 700 | 2,5 10 | 30 | 1,0 | 1,2 | 1,4 | 100 4] 15 | 60
10 pokiB

Bix 11 mo [1000| 2,5 | 13 | 45 | 1,3 | 1,5| 17| 160 |20 | 17 | 75
13 pokis
XJIOITYUKU

Bim 11 o | 800 | 2,5 10 45 | 1,1 | 13|14 150 2,0 | 15 70
13 pokiB
niByaTa

Big 14 1o [ 1000 2,5 | 15 | 65 | 1,3 | 1,3 2,0 | 200 | 2,0 | 20 | 80
17 pokiB
IapHi

Bix 14 no | 1000 | 2,5 12 55 112 | 15|15 180 2,0 | 17 75
17 pokiB
niByaTa
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Tabmuus 4

EneproButpartu Aopoc;oro opranizmy 6e3 ¢pismanoi akTuBHOCTI

(cepenHe y n100y)
Maca Tina, Bik , poku
KF 18-29 30-39 40-59 60 - 74
YouoBiku (OCHOBHHI OOMiH, KKa)
50 1450 1370 1280 1180
55 1500 1430 1350 1240
60 1590 1500 1410 1300
65 1670 1570 1480 1360
70 1750 1650 1550 1430
75 1830 1720 1620 1500
80 1920 1810 1700 1570
85 2010 1900 1780 1640
90 2110 1990 1870 1720
XKinku (OCHOBHUIT 0OMiH, KKaIT)
50 1080 1050 1020 960
55 1050 1120 1130 1030
60 1230 1190 1160 1100
65 1300 1260 1220 1160
70 1380 1340 1300 1230
75 1450 1410 1370 1290
80 1530 140 1440 1360
85 1600 1550 1510 1430
90 1680 1630 1580 1580
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Tabmus 5

Hopma notpe6u 1opocioro opranizmy 6e3 (pism4Hoi aKTHBHOCTI

(cepeaHe Ha 100Y)

y Oinkax, Jkupax, ByriaeBojax i eneprii

Bik, Enepris Binkwu, r Kupu, r | Byrnesoau, r
poxu ear BCBOTO | TBapWHHI
Yomoiku
18 -29 2450 67 37 68 392
30-39 2300 63 36 64 368
40 -59 2100 58 32 58 336
60 -74 2000 65 35 60 300
75 i crape 1800 53 26 54 270
Kinkn
18-29 2000 55 30 56 320
30-39 1900 52 29 53 304
40-59 1800 50 28 51 288
60 -74 1600 50 28 44 240
75 1 crapiire 1400 46 23 39 220
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Tabmuns 6
Hopma notpe6u nopociaoro opranizmy 6e3 pismanoi akTuBHOCTI
Yy MiHepaJIbHUX pe4oBHHAX

(cepeaHe Ha 100Y)

Bixk, Ca, P, | Mg, | Fe, Se, Cu, Zn, J,

poKH mg mg | mg | mg mkg mg mg | mg
Yonosiku
18-29 1200 | 1200 | 400 | 15 70 3,0 15 | 0,15
30-39 1200 | 1200 | 400 | 15 70 3,0 15 | 0,15
40-59 1200 | 1200 | 400 | 15 70 3,0 15 | 0,15
60 -74 800 | 1200 | 400 | 15 70 3,0 15 | 0,15
75 i crapie 800 | 1200 | 400 | 15 70 3,0 15 | 0,15
Kinku

18-29 1100 | 1200 | 350 | 17 50 3,0 12 | 0,15
30-39 1100 | 1200 | 350 | 17 50 3,0 12 | 0,15
40 -59 1100 | 1200 | 350 | 17 50 3,0 12 | 0,15
60 -74 1000 | 1200 | 350 | 17 50 3,0 12 | 0,15
75 i crapuie 1000 | 1200 | 350 | 17 50 3,0 12 | 0,15
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Ta6muus 7
Hopma notpe6u 1opocioro opranizmy 6e3 (pism4Hoi aKTHBHOCTI
y BiTaminax

(cepeane Ha 100Y)

Bik, A, D, E, K, | Bi, | Bz, | B¢, | @onar, | Brz, | PP, | C,
poku mkg | mkg | mg |mkg| mg | mg | mg | mkg |mkg| mg | mg
YosoBiku
18-29 |1000| 2,5 15 | 65| 1,6 | 2,020 | 250 3 22 | 80
30-39 |1000| 2,5 15 | 65 | 1,6 | 20|20 | 250 3 22 | 80
40-59 |1000| 2,5 15 165 | 1,6 20120/ 250 3 22 | 80
60 -74 | 1000 | 2,5 15 | 65| 1,6 | 2,020 250 3 22 | 80
75icra- | 1000 | 2,5 15 | 65 | 1,6 | 20| 20| 250 3 22 | 80
pure
Kinku
18-29 |1000| 2,5 15 |65 1,3 1,6 1,8 200 3 16 | 70
30-39 |1000| 2,5 15 65| 1,3 |1,6]1,8 200 3 16 | 70
40-59 |1000| 2,5 15 165 1,3 |1,618 200 3 16 | 70
60 -74 | 1000 | 2,5 15 165 | 1,3 1,618 200 3 16 | 70
75icra- | 1000 | 2,5 15 165 | 1,3 |1,6/]1,8 200 3 16 | 70
pure
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