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The monograph presents the results of fundamental and applied research on
the creation of technology and assortment of functional products for therapeutic and
prophylactic purposes for the nutrition of children with pyelonephritis. The mono-
graph can be useful for practitioners and scholars. The presented materials can be
used in the educational process according to the programs "Bachelor”, "Master" in
the study of courses "Nutrition Technology”, "Nutrition™, "Processes and devices of
food and microbiological production”, "Quality and safety of food". The results of the
research will be useful to researchers conducting research in master's, postgraduate
and doctoral studies.



""Your food should be medicine,
and your medicine should be food ”
Hippocrates

Nutrition of a healthy and sick person, especially children, is an acute prob-
lem that can be solved by involving research in various fields of science. Solving the
problem of proper nutrition, therapeutic and preventive nutrition, is possible with the
use of research in the field of nutrition, chemistry, biochemistry and biotechnology.

In the comprehensive treatment of kidney disease in children, proper nutrition
plays a very important role. According to modern studies of the pathology of kidney
disease, the main principle of therapeutic and prophylactic nutrition is the maximum
sparing of the body and ensuring the normalization of its function. With this in mind,
foods that can adversely affect kidney function are completely excluded from the ra-
tion. Unlike the adult body, in children with kidney disease, medical nutrition should
ensure the normal growth of the child. In some cases, medical nutrition has its own
significance, in other cases it is one of the leading factors in comprehensive treat-
ment.

The peoples of Ukraine and China combine traditional friendly ties. Mutually
beneficial cooperation relations are successfully developing between Ukraine and
China. Ukraine's cooperation with the People's Republic of China in the field of sci-
ence and technology is one of the priority areas of bilateral relations. The priority ar-
eas of scientific and technical cooperation are a number of branches of science, in-
cluding the rational use of nature, research in the field of medicine, as well as training
and internships for graduate students and young scientists.

Ukrainian-Chinese scientific ties are constantly being strengthened and trans-
formed into permanent cooperation due to traditional forms of international scientific
cooperation, which have proved their effectiveness: internships, joint research, scien-
tific forums, expeditions, participation in conferences. Evidence of close Ukrainian-
Chinese scientific ties is the fact that a number of normative documents were signed
between the Governments of the two countries - the Declaration on the Development
and Deepening of Friendship and Cooperation between Ukraine and the People's Re-
public of China, Agreement between the Ministry of Education and Science of
Ukraine and the Ministry of Education of the People's Republic of China on coopera-
tion in education and science, Agreement between the Ministry of Education and Sci-
ence, Youth and Sports of Ukraine and the Ministry of Education of the People's Re-
public of China on cooperation in education, Agreement between the Government of
Ukraine and People's Republic of China on mutual recognition of documents on edu-
cation and degrees and others [1-10].

Fruitful relations in the field of science, allowed to conduct research on the
basis of higher educational institutions of China and Ukraine:
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SECTIONI
NUTRITION OF CHILDREN WITH KIDNEY DISEASES,
TRENDS AND DEVELOPMENTS

Proper nutrition of a sick child is one of the main links in the overall set of
therapeutic measures. Therapeutic nutrition, based on the pathogenesis of the disease,
the child, age the peculiarities of its development, normalizes disturbed metabolic
processes in the body, compensates for the necessary energy costs, supplying
appropriate nutrients, enhances immunity, eliminates the pathological process,
restores health..

Pyelonephritis occupies one of the leading places in the structure of
nephropathies in children and adults. Recently, there has been a significant increase
in the incidence of pyelonephritis due to general environmental processes (prevalence
of dysmetabolic disorders, allergies, widespread use of adapted foods in the diet of
young children, dysbacteriosis, radiation exposure, water hardness, etc.).

It is known that in medical practice, therapeutic therapy of kidney disease,
using infusions of medicinal plants, or collection of infusions of medicinal plants. At
the same time, such infusions do not always have a pleasant taste and smell in terms
of organoleptic characteristics. In a child with pyelonephritis, against the background
of all the symptoms, appetite is sharply reduced, so the products used in the diet,
including functional purposes, should have a pleasant taste and smell, to please the

child directly.

Demographic situation, statistical indicators of kidney disease

The basis of the development of any country, regardless of socio-economic
status, skin color of citizens, religion or language are healthy children. The state of
health is determined by the quality of life of the population and affects the national
security of the state.

The occurrence of kidney disease and the peculiarities of its spread are
determined by natural, environmental and socio-economic factors, the importance of

the latter is becoming increasingly important due to lifestyle, income, living
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conditions, nutrition and a number of other factors. Demographic characteristics of
the population, in particular, mortality rates and natural population growth have a
significant impact on the prevalence of morbidity in the country.

According to the State Statistics Service of Ukraine, as of January 1, 2021,
the population of Ukraine is 41588354 people, excluding the temporarily occupied
territories, the Autonomous Republic of Crimea and the city of Sevastopol.
However, the number of Ukrainians is steadily declining, the birth rate in 2017 was
10.3% (189th place in the world), mortality - 14.4% (5th place in the world),
natural increase - 0.41% (220th place in the world) [11]. Data on population and

birth rate are shown in fig. 1.1
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Fig. 1.1 Demographic situation in Ukraine by years
At the same time, statistics show a high level of morbidity of the population,
especially children and adolescents. On a copy of one class of diseases of the
genitourinary system shows a growing trend of the disease over the past three years,
the data are given in table 1.1
Table 1.1

Number of registered with diseases of the genitourinary system

Number of newly registered cases
Year persons aged 18 years and older Children and adolescents
aged 0 to 17 inclusive
2015 1723742 187147
2016 1760846 191007
2017 1779318 193890
2018 1806008 196798
2019 1834904 200734
2029 1875272 205752




According to the statistics of the People's Republic of China, as of January 1,
2020, the population is 144,398,565 billion, with the birth rate increasing from about
5% to 8% each year, during 2019 and 2020, the birth rate decreased slightly. Data on

population and birth rate in China are shown in Fig. 1.2.
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Fig. 1.2 Demographic situation in China by years

Every year, a special scientific and medical commission of China conducts
examination of people of different ages to identify people with kidney disease.
Within three years, the number of people with kidney disease increased by more than
11%. In 2015, this figure was 119.63 million people, in 2017 133.0 million.
Examination of children aged 2 to 14 years revealed 2.0 million with kidney disease
each year. In Henan Province, east-central China alone, 200,000 children with kidney
disease have been reported each year [12-14] In recent years, the number of adults
and children with kidney disease has increased significantly.

The World Health Organization estimates that 850 million people worldwide
suffer from various kidney diseases and they are chronic kidney disease. The disease
kills 2.4 million people a year worldwide, at the same time, this disease is the sixth
fastest cause of death. Medico-social significance of chronic kidney disease is
determined by its high prevalence, according to various experts, the disease is found
in 15% of the population. The spread of the disease in the world varies, the detection
with a share of 6.8% is in Western Europe (Spain) to 15.9% in Eastern Europe
(Poland). In the Russian Federation the population is 15 million, in the United States
it ranges from 10% to 17% depending on ethnic groups. In Japan, more than 20% of

the population [18].



According to pediatric scientists, kidney and urinary tract diseases in children
remain an urgent problem in pediatrics, which carries a significant social burden.
The prevalence of kidney and urinary tract diseases in children over the past 5 years
in Ukraine has increased from 40 to 56 per 1000 children. Urinary tract infections
are the most common infections in children under 2 years of age and rank second or
third among all childhood infections, second only to respiratory diseases and
intestinal infections. Chronic pyelonephritic scarring is formed at a very young age
due to a combination of urinary tract infection, intrarenal reflux and vesicoureteral
reflux. Sometimes scarring occurs in utero. As a result, hypertension and chronic

renal failure may develop [16 - 17]. .

Features of the pyelonephritis disease

Nonspecific inflammatory diseases of the genitourinary system account for
more than half of all urological pathology. Pyelonephritis - an infectious-
inflammatory process in the pelvic system and the tissue of the kidney itself with
damage to mainly interstitial tissue - is the most common inflammatory urological
disease. There are acute and chronic pyelonephritis, as well as primary (occurs in the
kidney without any previous disease) and secondary (is a complication of another
disease of the kidneys and urinary tract). A feature of the course of pyelonephritis is
the tendency to chronicity of the process, which increases with inadequate therapy.
Chronic pyelonephritis is characterized by periods of prolonged remission with
subsequent exacerbation under the influence of adverse factors (persistent urinary
tract infection, prolonged violation of the passage of urine, concomitant urolithiasis,
hypothermia, dietary disorders, etc.) [17 - 18].

There is no generally accepted classification of pyelonephritis. Doctor of
Medical Sciences, Professor OV Shulyak with scientists from the Institute of Urology
of the National Academy of Medical Sciences of Ukraine, suggested that for
clinicians the most complete is the classification of pyelonephritis, which is shown in
Fig. 1.3. Pyelonephritis can cause a variety of pathogenic flora (bacterial, viral,

fungal) of exogenous and endogenous origin. The most common pathogens of
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pyelonephritis are Escherichia coli, Staphylococcus, Proteus, Enterococcus,

Pseudomonas aeruginosa, Streptococcus and others.
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Fig. 1.3 Classification of pyelonephritis

The following factors play a key role in the occurrence of pyelonephritis: such
as the nature and type of pathogen, the route of infection into the kidney, the general
condition of the body, the presence of changes in the kidney and urinary tract, con-
tributing to the fixation of the pathogen and the development of pathological process-
es (urinary outflow, renal dysfunction, etc.).

In recent years, frequent associations of microorganisms easily cause
inflammation in the urinary tract. Such associations most often include Proteus,
Pseudomonas aeruginosa, Staphylococcus, hemolytic strains of Escherichia coli.
Under the influence of adverse factors, microorganisms often lose their shell and turn
into so-called L-forms, or protoplasts, which do not grow on normal nutrient media.
Under favorable conditions, bacteria again turn into vegetative forms [18, 19].

Clinical and experimental studies have shown that the main routes of
infection in the kidney are hematogenous and urogenital. The infection most often

enters the kidneys hematogenously from any inflammatory focus (boil, tonsillitis, caries,
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cystitis, urethritis, prostatitis, epididymitis, colpitis, salpingo-oophoritis, etc.) [18].
Penetration of the infection into kidney with blood flow alone is not enough for the
disease to develop. Only a particularly virulent infection is able to independently
create conditions in the kidney for the emergence and development of inflammation.
In most cases, the infection passes through the circulatory system of a healthy kidney
without affecting it, and for the deposition and reproduction of microorganisms and
the development of the pathological process the certain local conditions in the kidney
and reduce the of body's overall resistance requires. The most significant factors
contributing to the development of pyelonephritis are bacteriuria, urinary
incontinence, circulatory disorders in the kidney. The most common cause of
circulatory disorders is slowing the outflow of urine from the kidney, increasing the
hydraulic pressure of urine in the pelvic system causes compression of the thin-

walled veins of the renal fornix and stagnation of venous blood in the kidney [18, 20, 21].

Features of pyelonephritis in childhood

The peculiarities of the course of infectious and inflammatory diseases of the
urinary system in young children, including pyelonephritis, are of particular
importance due to their high prevalence and not always favorable prognosis. In recent
years, there has been an increase in the proportion of urinary tract infections in the
overall morbidity structure in children from 18 per 1000 children to 36-100 per 1000.
In children, kidney damage of inflammatory origin can lead to irreversible damage to
the renal parenchyma with replacement of damaged areas with connective tissue,
which further leads to the development of chronic kidney disease. Many factors that
lead to the development of pyelonephritis are well known (obstruction, dysmetabolic
disorders, heredity, etc.), 41% of children develop parenchymal sclerosis in the
absence of urodynamic disorders, ie the direct cause of renal damage in children is an
infection accompanied by local activation and the initiation of cytotoxic metabolism
[20]. The high probability of the onset of renal pathology in young children is
determined by morphofunctional immaturity, significant frequency of

undifferentiated dysplasia of the connective tissue of the kidneys, dysfunction of
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Immunogenesis, dysbacteriosis, the peculiarity of the perinatal period, influence of
genetic factors, inadequate therapy of somatic diseases [21]. The risk of recurrence of
pyelonephritis in children under 3 years is quite high and is up to 80%. The highest
number of relapses occurs within the first six months after infection, recurrent and
chronic pyelonephritis is considered one of the most common chronic kidney disease,
characterized by a progressive course with the formation of renal failure and early
disability of patients [20]. Morpho-functional immaturity of tissues at an early age
becomes the basis for the development of kidney damage. After the diagnosis of
pyelonephritis in a child in the clinical aspect, one of the leading tasks that needs to
be addressed in a timely manner is a direct assessment of the extent to which the
inflammatory process has led to sclerosis of kidney tissue and the formation of
chronic kidney disease. [21]. It is believed that the violation of intrarenal
hemodynamics directly depends on the severity of structural and functional changes
of the renal parenchyma, which can be both associated and secondary, ie the result of
sclerosis of the parenchyma due to the inflammatory process [28, 30].

The development of pyelonephritis is facilitated by natural factors, hereditary
immunodeficiency states, enzymopathy. Children with urinary tract abnormalities,
especially kidney, suffer from pyelonephritis 8 - 10 times more often than healthy
people. Infravesical obstruction plays an important role in young boys, in girls the
cause of pyelonephritis in 22-76% of cases is vesicoureteral-pelvic reflux. The child's
body is characterized by increased reactivity, acute development of the inflammatory
process. It is also associated with the rapid generalization of bacterial infestation.
There are acute disorders of the liver, circulatory system, adrenal glands, digestive
organs, water-electrolyte, protein and other types of metabolism [23].

The cause of pyelonephritis in children is a bacterial infection that enters the
urinary tract. The source of this infection can be any chronic focus, such as carious
tooth, chronic sore throat and so on. That is why it is so important for young children
to treat all chronic foci of infection. In addition, an important role in the development
of pyelonephritis is played by pregnancy and childbirth. If the mother carries any

infection during pregnancy, the baby has an increased risk of pyelonephritis.
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Especially since the kidneys of newborns are not fully formed. The most common
cause of pyelonephritis is poor hygiene. In girls, pyelonephritis is most often caused
by Escherichia coli, which enters the urinary tract when the baby is not washed
properly. In newborn boys, there is such a phenomenon as the return of urine into the
kidneys. This contributes to the development of this disease [17 — 20, 23].

In most children, approximately 96%, pyelonephritis is manifested by an
exacerbation of the inflammatory process in the kidney and is characterized by an
increase in body temperature to 39-40 °C and leukocyturia. Body temperature rises
suddenly in "complete health”, except when urine dynamics disorders are caused by
functional or organic dysfunctions of the lower urinary tract (hyper- or hyporeflex
bladder, ureterocele, valves of the posterior urethra). In this case, the exacerbation of
pyelonephritis is preceded by various disorders of urination or urinary incontinence [21].

Children under the age of three have some differences, boys and girls suffer
equally, common symptoms predominate: lethargy or sudden anxiety, fever to high
numbers, against the background of general intoxication may appear meningeal signs,
convulsions. There may be no appetite, constipation or diarrhea, sometimes jaundice.
Violations of urination may be absent or may not be pronounced. In children under
one year, the generalization of the infection (sepsis) is very rapid. Water-electrolyte
imbalance, severe dehydration, intoxication, adrenal liver dysfunction [24 — 26, 27].

In adolescents, the predominant signs of intoxication: lethargy, headaches,
poor appetite, fatigue, prolonged subfibrillation, headaches, abdominal pain without a
specific location. Disorders of urination are not significant or may not exist at all.

Most children with acute pyelonephritis have foci of chronic infection: caries,
chronic tonsillitis, adenoids, cholecystitis, vaginitis. It is also important to take into
account the fact that in the presence of abnormalities in the development of the
kidneys and urinary tract, the incidence of acute pyelonephritis in children increases
sharply. The treatment regimen for pyelonephritis in children includes: drugs,

physical therapy, and special functional nutrition [28, 29].
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1.4 Principles of treatment of children with pyelonephritis

The general function of the kidneys is associated with the release from the
human body various metabolic products, foreign and toxic substances that enter the
body from the environment. At the same time the kidneys are involved in the
regulation of water balance, acid-base balance, balance of sodium, potassium,
chlorine, phosphorus and other minerals in the body, also synthesize some chemical
compounds and form renin - a physiologically active substance that affects blood
pressure level. The main function of the kidneys is the formation of urine [30, 32 - 33].

Scientists - nephrologists note the clinical and morphological changes of the
kidneys in pyelonephritis, and impaired renal function. Pathomorphology of kidney
damage in acute pyelonephritis is characterized by focal signs of inflammation of the
interstitial tissue with destruction of the tubules: - interstitial edema of the stroma; -
neutrophil infiltration of the renal medulla; - perivascular lymphohistiocytic
infiltration. After acute pyelonepbhritis, kidney shrinkage does not occur, because the
development of scarring is not diffuse, but focal. The most characteristic signs of
chronic pyelonephritis are connective tissue growths (scars); - lymphoid and
histiocytic infiltrates in the interstitium; - areas of expansion of tubules, part of which
is filled with colloidal masses (“"thyroid-like™ transformation of tubules). In the late
stages of pyelonephritis there are: - lesions of the glomeruli and blood vessels; -
characteristic mass desolation of tubules and their replacement by nonspecific
connective tissue; - uneven surface of the kidney, there are multiple scar indentations;
- the cortical layer is thin, uneven. The most important sign that allows to
differentiate pyelonephritis from other tubulointerstitial lesions of the kidneys -
mandatory involvement in the inflammatory process of the pelvic system of the
kidneys. The most characteristic signs of chronic pyelonephritis - connective tissue
growths (scars); - lymphoid and histiocytic infiltrates in the interstitium; - areas of
expansion of tubules, part of which is filled with colloidal masses (“thyroid-like"
transformation of tubules). In the late stages of pyelonephritis there are: - lesions of
the glomeruli and blood vessels; - characteristic mass desolation of tubules and their

replacement by nonspecific connective tissue; - uneven surface of the kidney, there
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are multiple scar indentations; - the cortical layer is thin, uneven. The most important
feature that allows to differentiate pyelonephritis from other tubulointerstitial lesions
of the kidneys - the mandatory involvement in the inflammatory process of the pelvic
system of the kidneys. Principles that underlie the therapeutic tactics of
pyelonephritis in children are active antibacterial treatment, individual approach to
treatment, which includes the age of the child, the peculiarities of the body, the
peculiarities of the diseases with which the child was ill before [31, 34 — 36, 38].

The main tasks in the treatment of children with pyelonephritis are — the
elimination or reduction of microbial-inflammatory process in the renal tissues and
urinary tract, the normalization of metabolic disorders and functional status of the
kidneys, the stimulation of regenerative processes, reduction of sclerotic processes in
kidney tissues.

The complex of means for the treatment of children with pyelonephritis,
especially include a balanced diet to reduce stress on the transport systems of the

renal tubules and the correction of metabolic disorders [36].

Therapeutic nutrition of children with pyelonephritis

Nutrition of children with pyelonephritis is based on two concepts. The first is
the restriction of the number of individual components (protein, sodium, extractives)
in food, this is due to the activity of the inflammatory process and a decrease in the
excretory capacity of the kidneys.

Secondly, it is the correction of possible deficiency of certain components of
nutrition (protein, sodium, potassium, vitamins), which is associated with the
pathology of kidneys.

The organization of medical nutrition involves providing children with
pyelonephritis with food ingredients, vitamins and minerals, in accordance with
physiological norms [37, 39 — 41, 50 — 52, 64].

Scientists, nephrologists and nutritionists recommend therapeutic nutrition for
children with pyelonephritis, taking into account the activity of bacterial

inflammation and tubular function of the kidneys. In the acute period of
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pyelonephritis, which occurs with toxicosis, fruit and vegetable purees with the
addition of rice are recommended, as well as abundant fluid intake from 1.5 to 2.0
liters. As the acute period subsides, the diet is expanded according to the functional
state of the kidneys. In case of pyelonephritis of the urinary tract, it is recommended
to eat plant-based raw materials with added milk, and with limited protein content
(from 1.5 to 2.0 g per kg of body weight of the child) and salt from 2 to 3 g per day.
[42 — 44, 51, 57, 65, 68].

In the active period of the disease, in order to spare the kidneys, foods that
contain extractives and essential oils are excluded from the diet - meat broths,
onions, garlic and others, fried culinary dishes. Protein of animal origin is included
in the diet in the morning, according to the daily rhythm of its extraction. In some
inflammatory processes products that contain high levels of acidic sulfates and
phosphates, which irritate the tubules, such products include legumes, sorrel,
spinach are exclude.

To train the kidneys, the diet is designed so that in the morning the child
receives acidic valences in the afternoon alkaline [43, 44, 46 — 49, 53, 54, 56].
Depending on the results of the study of urine, alternation of protein
(acidified) and plant (alkaline) food is carried out every 3 - 5 days, to create non-
beneficial conditions for the growth of bacteria. The characteristics of possible
options for therapeutic nutrition of children with pyelonephritis, taking into account
the state of the disease and the principles of nutrition are given in table 1.2.
Table 1.2

Nutritional and energy value of medical nutrition of children with pyelonephritis

. Food ingredients, g Energy value

Rat_lc_)n Protein Fat . i
nutrition Tol | Animal | Towl | Plant Carbohydrates | Potassium | Sodium | kJ kcal
Gentle 73 45 73 17 358 4,9 2,0 | 10,446 | 2495
Transitional 74 49 73 16 353 4,9 2,7 110,470 | 2460
Training 76 45 76 19 335 4,4 3,6 | 9,931 | 2372

The diet includes culinary dishes from raw plant origin and boiled lean

meat.Dishes containing oxalic acid, acid sulfates and phosphates are not allowed at
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all. The amount of chlorides is 2 g per day [45, 57, 62, 69 - 71].

The transition from a sparing to a general diet is more varied, includes
additional dairy products, meat and fish that are steamed and contains 2.7 g of
sodium per day. This diet is prescribed to children with pyelonephritis with normal
renal function.

The training diet is prescribed to children with pyelonephritis in remission.
Culinary dishes processed combined (raw materials of plant and animal origin, fish)
fried. Additionally, dairy products are allowed. The amount of sodium chloride per
day is 3.65 g

Regardless of the stage of the disease, the acidity of the diet is controlled, the
criteria are given in table 1.3. Acidic environment destroys the growth of bacteria,
and at the same time is an irritant to the tubules of the kidneys in the process of acute
disease. The balance of food is constantly monitored throughout the child's illness,
regardless of stage [55, 58 — 61, 63].

Table 1.3
Acids and bases in the medical nutrition of children with pyelonephritis
lon content, mmol
Ration nutrition Acids Basics
Total 1 half the day Total 1 half the day
Gentle 37,7 32,3 61,6 23,8
Transitional 57,7 51,8 57,6 23,1
Training 58,2 54,6 62,9 23,3

An important condition for successful treatment is to ensure regular
functioning of the gastrointestinal tract. In the treatment of pyelonephritis, drug
therapy is carried out with the use of antibiotics, which often leads to dysfunction of
the gastrointestinal tract, dysbacteriosis [72, 74 - 79].

To prevent and normalize the gastrointestinal tract, nephrologists recommend
multiple meals using raw fruits and vegetables - zucchini, potatoes, carrots, beets,
pumpkin, apples, plums, as well as useful cereals, sprouted wheat, oatmeal. The
development of beneficial intestinal bacteria is facilitated by the acidic environment

of gastric contents. To enhance the secretion of gastric juice to the diet is
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recommended to add dill, radish, black radish, cilantro. To acidify food, add
pomegranate, dogwood or apple juice, rowan, black currant, etc.

It should be noted that the ration nutrition of children with pyelonephritis are
sufficient, but the products of long-term functional storage for children with this

pathology are absent in Ukraine, the European Union and China.

The effect of vitamins on the functional work of the kidneys

The chemical composition of raw materials of plant origin, which is listed
above, has a high content of potassium salts of vitamin C and B vitamins, and acts as
an anti-inflammatory diuretic. In the case of pyelonephritis in both children and
adults there is a lack of vitamins A, C, E, D, group B.

Lack of vitamin A and various provitamins, especially [B-carotene is
associated with decreased absorption, lack of bile acids, insufficient synthesis of
protein that transports vitamin A. In addition, the reduction of vitamin A is associated
with the use of certain drugs (neomycin) and proper nutrition [73, 81, 82].

Vitamin E as a result of interaction with polyunsaturated phospholipids
maintains the structural integrity of membranes and protects polyunsaturated fatty
acids in the membrane structure from peroxidation and peroxidative action of vitamin
D. With a lack of vitamin E, the proper physiological functioning of the kidneys and
liver is disrupted.

Hypovitaminosis B6 is accompanied by a decrease in the reabsorption of
amino acids in the kidneys, while increasing the filtration charge of amino acids. This
Is due to the deterioration of the protein-synthetic function of the liver. This damages
the cells of the tubular epithelium of the kidneys, as a result of an excess of certain
amino acids, as well as non-metabolized metabolic products. These processes have a
toxic effect on reobsorption processes in the kidneys. Lack of vitamin B6 leads to
disruption of normal kidney function and the formation of oxalate-ring microliths in
the kidneys [81- 83].

Vitamin C deficiency leads to hypofunction of leukocytes and platelets, and

the presence of blood in the urine. Vitamin D deficiency disrupts metabolic processes
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in the liver and kidneys, reduces the production of protein that transports calcium,
develops ring kidney disease, which damages the kidneys.

In the treatment of widely used drugs, as well as medical nutrition in the diet
of which includes raw materials that contain a large number of vitamins and vitamin

complexes [83].

The use of phytopreparations in the treatment of children with
pyelonephritis

Treatment with herbal medicines is one of the important areas of therapy,
widely used in the treatment of various diseases. Phytotherapy is used both as an
independent type of treatment and as an adjunct in combination with other drugs.
Phytotherapeutic drugs are especially effective in the treatment and prevention of
chronic diseases. Phytotherapy is a complex science that includes information about
the plant: its chemical composition, drugs, methods of obtaining them, symptoms of
the disease, diagnosis and treatment. Modern information sources on pharmacology
indicate scientifically sound mechanisms of action of various drugs that are made
from plants [84].

For the selection of medicinal plants that can be used for the treatment of
children with pyelonephritis, diuretic, anti-inflammatory, antiseptic, diuretic,
regenerating, toning, choleretic, hemostatic, viscous effects are taken into account.
[85,86].

Diuretic effects depend on the content of essential oils (saponins and silicates)
in the plant. Many of these oils are found in the herbs Juniper, Horsetail, birch leaves,
parsley,

Cranberry, bearberry and pear leaves are classified as anti-inflammatory, due
to the fact that they contain a group of phenolic compounds of plant origin (tannins)
and glycosides of the finous type (arbutin). Cranberry, bearberry and pear leaves are
classified as anti-inflammatory, due to the fact that they contain a group of phenolic
compounds of plant origin (tannins) and glycosides of the finous type (arbutin). [84 -86].

Previous studies have established the pharmacological properties of medicinal
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plants - St. John's wort, plantain, Bearberry, Nettle, yarrow, Mother-and-stepmother,
Dog rose, Common barley, Arable clover, Cranberry leaves, Centaury umbrella, and
the mechanism plant collections action is established. Depending on the prescription
bookmark, the collection of medicinal plants acts as an anti-inflammatory, antiseptic,
diuretic, regenerating, astringent, tonic hemostatic, choleretic, enveloping agent.
Scientists in the field of nephrology have conducted research and found that
the use of medicinal plants in the treatment of pyelonephritis is only an adjunct that
allows you to leave the process of excretion of urine from the body and does not
affect bacteria. At the same time, during the abatement of the inflammatory process,
the correct collection of medicinal plants has an anti-inflammatory effect, can be used
not only with drugs, but also as an independent means of maintenance therapy. The
use of such collections of medicinal herbs in the form of tinctures or extracts leads to
the elimination of leukocytes in the urine of 92% of children. Within three weeks
after the application of such treatment there is a normalization and significant
improvement of the physiological work of the kidneys, which is associated with the
improvement of enzymatic processes in the distal nephron, the action of collecting

herbs, improving renal blood flow [85 - 86].

The use of the plant Rhizoma Smilacis Glabrae in the treatment of
kidneys and urogenital system

For centuries, medicine has been largely based on natural substances and a
holistic approach to man. This experience was collected, enriched, and the most
valuable part of it was used in scientific medicine. All nations have their own
traditional methods of treatment, which have been selected for centuries and carefully
preserved in the memory of generations.

In China, treatment with herbal medicines is focused on regulating the various
relationships between man and nature, the balance in his body of two opposite
principles of life energy - Yin and Yang, and the approach to the use of medicinal
plants is considered simultaneously in terms of complex energy balance of not only

humans , but also plants. In terms of the volume of treatment with herbal medicines
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in China reached 40%.
Medicinal plant Rhizoma Smilacis Glabrae (4-1KZ% name in Chinese) is

widely used in non-traditional Chinese medicine [87, 90]. Rhizoma Smilacis Glabrae
perennial evergreen shrubs of the lily plant family, which grows in the south and
southeast of China in the provinces of Anhui, Zhejiang, Jiangxi, Fujian, Hunan,
Hubei, Guangdong, Guangxi, Sichuan, Yunnan.

In alternative Chinese medicine, a decoction of the roots, leaves, and berries
of the Rhizoma Smilacis Glabrae plant is used during the treatment of kidney and
urogenital function. A review of information sources shows that the plant Rhizoma
Smilacis Glabrae is used as an infusion to eliminate stagnation of urine, inflammation
of the kidneys in infectious diseases, as well as a deficiency of vitamins, including
vitamin A. In pathogenetic therapy it is aimed at crushing and dissolving urinary
stones. At the same time, Rhizoma Smilacis Glabrae decoction is used in
symptomatic treatment to relieve renal colic (analgesic, antispasmodic effect) and to
eliminate reflex symptoms (nausea, bloating, delayed defecation). Decoction of the
plant Rhizoma Smilacis Glabrae is used in the treatment of both adults and children.

Prescription bookmarks of Rhizoma Smilacis Glabrae decoction and
principles of technological production differ. In the literature and information sources
we did not find information on the inclusion of the plant Rhizoma Smilacis Glabrae
in the sections of the State Pharmacopoeia of Ukraine, which is harmonized with the
European Pharmacopoeia.

Physico-chemical parameters of the plant Rhizoma Smilacis Glabrae, as well
as clinical properties, will be studied by gas-liquid chromatography and clinical trials

and will be presented in the following sections of the dissertation.

Monitoring the assortment of long-term storage products for children

The food industry of China, Ukraine and other countries produces a wide
assortment of long-term storage products for children. Depending on the raw
materials used, consistency and degree of shredding, the products are divided into

groups. The particle size of the pulp in different products ranges from a few microns
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(puree that is homogenized) to 10 mm (products that are made in pieces).

The assortment of products for long-term storage of children is diverse,
mainly products based on vegetables, fruits, meat, fish. Juices, nectars, pureed
products and sliced products are offered for children’s nutrition [91, 92].

Given the fact that the child's body is in the process of formation, when
forming the assortment of products, the activity of the enzymatic system is taken into
account, which provides digestion and assimilation of nutrients. From the age of six
months, a child has all the digestive enzymes characteristic of an adult, but their
activity is much lower. The child can absorb only emulsified fat, mainly milk, as well
as foods with minimal fiber and cell membranes. It the child only insignificant part of
cellular covers is hydrolyzed, the most part of them does not change and is allocated
by an organism. Digestive juices comparedeasily penetrate only into the surface
layers of pieces of food, access to the inner layers is very difficult. When chewing
food, the size of the pieces is significantly reduced and the surface of contact of
enzymes with nutrients increases, which facilitates their assimilation. In children,
especially in the first year of life, masticatory function is insignificant. This factor is
taken into account when determining the size of pieces of food.

A child older then one year is already more mobile and expends a lot of
energy, as a result of which food should already be more caloric. According to
scientists - doctors, children older than 1.5 years, almost do not accept pureed food,
this is due to the fact that due to the growth and development of the body, children
need rougher food. To develop the child's mechanical and chemical functions of
digestion, it is necessary to gradually introduce into the diet such products that
require more intensive work of the digestive system. In this regard, in the food for
older children, the grinding of raw materials should be greater, and the products
themselves should taste accordingiy to the age of the child.

Baby food is divided into groups:

- for general nutrition of children;

- for therapeutic and preventive nutrition of children.

To the group of products for general nutrition children, of long storage, they
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include - fruit, berry, vegetable, or a mixture of vegetables and fruits puree-like
products, fruit, berry, vegetable, or a mixture of vegetables and fruits juices, nectars,
juices with pulp, compotes. In parallel, the group includes vegetable-based products
with the addition of meat, fish with or without the addition of cereals or rice.

Fruit and berry puree products are divided into subgroups:

- fruit and berry puree with sugar from one type of raw material with the
addition of 4 to 18% sugar. The consistency of the products can be finely ground,
homogenized or rubbed. On the recommendation of doctor-pediatricians, such
products are allowed to be included in the diet of a child from 3 months, in some
cases from 6 months of age;

- puree of a mixture of fruits and berries with the addition of 7 to 11% sugar.
By consistency, the products can be finely ground, homogenized or rubbed. On the
recommendation of doctor-pediatricians, such products are allowed to be included in
the diet of a child from 3 months, in some cases from 6 months of age;

- puree of a mixture of fruits and berries with the addition of milk or cream,
and sugar. The components are added according to the recipe bookmark. The
consistency of such products can be homogenized or rubbed. On the recommendation
of doctor-pediatricians, such products are allowed to be included in the diet of a child
from 6 months of age;

- puree of a mixture of fruits and berries and vegetables. The components are
added according to the recipe bookmark. The consistency of such products can be
finely ground, homogenized or rubbed. On the recommendation of doctor-
pediatricians, such products are allowed to be included in the diet of a child from 4
months, in some cases from 6 months of age;

- puree vegetable from one type of raw material with the addition of 0.2 to
0.4% of boiled salt. The consistency of the products can be finely ground,
homogenized or rubbed. On the recommendation of doctor- pediatricians, such
products may be included in the diet of a child from 4 months, in some cases from 6
months of age;

- purees vegetable-meat or vegetable-fish , such purees are made grated,
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homogenized and coarsely ground. The products have a ratio that is normalized - the
mass fraction of meat or fish is not less than 30%, the mass fraction of vegetables and
other components is 70%. The quality indicators in the products are normalized in
accordance with the established norms. On the recommendation of doctor-
pediatricians, such products are allowed to be included in the diet of a child from 7
months, in some cases from 12 months of age;

- coarsely ground products, such products, the consistency of which is a
mixture of vegetables, vegetables and meat, vegetables and fish crushed into particles
ranging in size from 3 to 5 mm, are filled with saline solution, or vegetable puree
with pieces of other components. The size of the pieces of meat or fish should be
from 0.5 to 1.0 cm. The quality of the products be monitored in accordance with the
established norms. On the recommendation of doctor-pediatricians, such products are
allowed to be included in the diet of a child from 1.5 years of age;

Depending on the type of vegetables or fruits and berries used, the content of
soluble dry matter in the puree must be monitored

On the recommendation of doctor-pediatricians, children's ration should
include fruit and vegetable juices, as well as a mixture of fruit and vegetable juices.
Juices and nectars are lower in nutritional value than fresh vegetables and fruits, but
superior in digestibility. In accordance with current regulations [99], terms and
definitions of juices and nectars are established:

- natural juices - obtained from the edible part of one or more ripe, fresh or
chilled fruits and / or vegetables, and preserved physically, other than by ionizing
irradiation, capable of fermentation but not fermented, having a corresponding color,
taste and aroma inherent in fruits and vegetables after heat treatment;

- juices with pulp, which are obtained mechanically, the principle of
separation of the liquid phase of fruits, vegetables, or mixtures thereof with part of
the pulp and / or obtained by mixing the thick phase of the edible part of fruits,
vegetables or mixtures thereof (puree and / or concentrated natural juices with syrup
from sugar, sugars and / or natural honey with simultaneous restoration of aroma or

without restoration of aroma In juices with pulp the minimum mass fraction of pulp
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makes 10%, and the minimum mass fraction of a fruit part - 40%;

- nectars obtained by mixing natural juice and / or concentrated natural juice
and / or pureed natural and / or pureed concentrated natural with prepared drinking
water and / or sugar, sugar syrup and / or natural honey with simultaneous reduction
aroma or without restoration of aroma, capable of fermentation, but not fermented.
Depending on the type of fruit used, the content of the minimum mass fraction of the
fruit part of the nectar must be normalized.

On the recommendation of doctor-pediatricians, juices and nectars are
allowed to be included in the diet of a child from 3 months, in some cases from 6
months of age;

Research on the creation of products based on milk, cream and dairy
components or with their addition, as well as dry mixes is not planned, so the
traditional assortment of such products has not been studied.

In sick children, appetite deteriorates, ration nutrition changes. Nutrition of a
sick child is aimed primarily at maintaining immunity, and in some cases it is
necessary on the recommendation of a pediatrician or a doctor of narrow
specialization. It should be noted that children with some chronic diseases need
specialized therapeutic and prophylactic nutrition, or nutrition that has a functional
effect. These are mainly children with phenylketonuria, digestive diseases, allergies,
obesity, infectious diseases, kidney disease, lung disease, etc. At the same time,
functional, treatment-and-prophylactic nutrition are necessary for children with
diseases of the nervous system and psychiatric diseases, especially children with
impaired chewing, absorption and swallowing functions.

The assortment of products for therapeutic and prophylactic, functional
nutrition for children of long-term storage is not large. These are mainly juices,
nectars, drinks, purees which are enriched with vitamin complexes. At the same time,
such products are difficult to classify as functional products, as they are produced
only with a guaranteed content of vitamins. There is also a range of products with
increased protein content for children with tuberculosis, and products with a sugar

substitute, or with the addition of xylitol for children with diabetes. It should be noted
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about the assortment for nutrition of children with kidney disease. Such assortment
exists, in prescription bookmarks of such products infusions of medicinal plants are
put as a component. But such a very narrow assortment is not produced by industry
The assortment of products for children with various pathologies of the
disease should be expanded, as well as introduce a new one. It is necessary to take
into account the needs of the sick body of the child, as well as the organoleptic

characteristics of the finished product.

Processes of production of long storage products for children

A feature of the production of baby food products for long-term storage is the
maximum intensification of some processes and the production cycle as a whole. This
approach allows for continuous current production and allows to reduce the
technological cycle, which according to regulations should not exceed 30 minutes,
without taking into account the processes of cooking and sterilization or
pasteurization.

The processes of production of long-term storage products for children's
nutrition for therapeutic and prophylactic purposes, functional and general purpose
are almost similar. The main processes include:

- preparation of raw materials;

- cooking;

- rubbing;

- mixing of components;

- homogenization;

- deaeration;

- filling and closing;

- sterilization or pasteurization.

Preparation of raw fruits and vegetables, sorted, inspected washed, rinsed
inspected re. Types of processes, their sequence depends on the raw material.
Preparation of components of loose components (sugar, salt, spices, cereals, rice), is

carried out according to technological instructions, using the sieving process, the
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diameter of the holes of the sieves is set, depending on the raw materials used.
Legumes are dry, (peas, chickpeas, beans), after washing are subjected to the soaking
process, soaking regimes, temperature and term, set depending on the raw material.

For thorough wiping of raw materials of plant origin, they use the process of
boiling with the use of bubbling steam. The boiling temperature is set taking into
account the density of the raw material, as well as acidity. Fruits, berries, vegetables
are boiled at a temperature of 100 to 120 °C. The duration of the boiling process for
different raw materials is from 5 to 50 minutes During boiling, the product is diluted
with condensate. The amount of condensate depends on the type of raw material and
the duration of the boiling process and is from 16 to 25% according to the total
weight. As a result, it is necessary to carry out the process of concentrating the mass
to obtain the desired consistency and the required mass fraction of soluble dry matter,
the rate of which is normalized in the finished product.

The industry also uses a method of softening raw materials of plant origin in a
steam atmosphere. Duration of shredding from 50 to 90 with. The temperature of the
crushed mass from 68 to 70 °C.

The use of repeated heat treatment of raw materials of plant origin leads to the
deterioration of the finished product, so it is necessary to develop and implement
alternative processes and parameters of processing of raw materials, for maximum
preservation of native substances.

The wiping process is carried out sequentially, in double-designed equipment.
The diameter of the holes of the sieves, respectively, from 1.5 to 0.8 mm. In order to
avoid aeration of the product, the wiping process is carried out using steam, creating
a steam curtain.

The process of mixing the components is carried out in sealed conditions, at
the heating temperature, in accordance with the technological instructions for the
production of the product. The prepared puree and components are added to the
equipment in which the mixer is installed, heating is carried out with the help of hot
steam. After wiping, the puree has a coarse-grained structure. To give the finished

product a finer grinding, improving the taste, the rubbed mass is homogenized under
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a pressure of from 10 to 15 MPa, bringing the dispersion of the product to 20 to a
maximum of 30 um [94].

The deaeration process is carried out to prevent unwanted changes in the
product during storage.

Puree products for children's food are deaerated, keeping the mass in a
vacuum apparatus at a residual pressure of 28 to 35 kPa for 10 to 20 minutes At the
same time, steam is supplied to the chamber of the vacuum apparatus, which is
heated, at a pressure of 30 to 50 kPa. The product boils, together with water vapor
removes from 65 to 93% of the air from the product. After deaeration, the vacuum is
disturbed by the release of juice vapor, the temperature of the mass is adjusted to 80 °
C. From 0.1 to 1% by volume of air remains in the product treated in this way.

Before filling the the product is heated to a temperature, according to
regulations, which is from about 70 to 80 °C. Filling is carried out automatically,
controlling the net weight and the prevention of impurities in the product. The
product is packaged in a glass container type Il or IV. Cans are closed with tin lids,
which are varnished on both sides. A button is mounted on the lid, which when
opened creates a sound that confirms the tightness of the closure. The diameter of the
neck of the jar is identical to a plastic bottle for a child, so that when you remove the
lid, it was possible to put on a pacifier to feed the baby [91 - 94].

The product, hermetically sealed in a glass container, is subjected to a thermal
sterilization or pasteurization process. Treatment of the product with temperature
leads to the death of microbial cells. The causative agents of damage inside the cans
are destroyed during heat treatment, and microorganisms in the environment due to
the tightness of the container can not get inside. The use of a method of sterilization
or pasteurization, ensures the storage of the product for a long time. Sterilization or
pasteurization regimes are developed in the prescribed manner by competent
scientific institutions. The regime is based on a number of indicators, product
structure, acidity, index pH , survival constants of microorganisms, etc. The
sterilization mode is calculated mathematically with subsequent verification in

laboratory and industrial conditions.
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SECTION II
RESEARCH OF RAW MATERIALS OF VEGETABLE ORIGIN,
OF MEDICINAL PLANTS AT THE STAGES OF THE TECHNOLOGICAL CYCLE

At the heart of each technology of food production and quality of finished
products is primarily the physical and chemical characteristics of raw materials, their
quality, safety and functional capabilities. Particular attention is paid to raw materials
used in the manufacture of baby food and functional products. The raw materials
used for the production of this product group must meet the mandatory safety
parameters and minimum quality specifications, they may not be produced from
genetically modified organisms and contain genetically modified organisms. At the
same time, the use of raw materials containing hormonal drugs, antibiotics, residues
of heavy metals, pesticides, radionuclides and other hazardous substances, the content
of which exceeds the maximum permissible levels of residues in baby food, is
prohibited. The results of the research of the above indicators are given in the
following sections.

Given the geographical zone of cultivation, which dramatically affect the
physico-chemical and rheological parameters of plant raw materials, it was decided at
the first stage of research to study the technological parameters of raw materials of

plant origin, medicinal plants and choose the optimal ones.

Technological characteristics of raw materials of plant origin and
medicinal plants

Technological requirements for raw materials are necessary in the formation
of the technological process. First of all, it affects the determination of process
parameters, the cyclical nature of the technology, which allows the current processing
of raw materials, prevention of damage and direct energy savings. Secondly, the main
purpose of processing raw materials of plant origin and medicinal plants is the
preservation of native substances, which in the future will be the main component of

the product with the applied effect.
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Technological requirements for raw materials of plant origin.

The study of vegetables and fruits was conducted exclusively taking into account the

following factors - raw materials should be anti-allergenic and widely used in

children’'s nutrition, both in Ukraine and in China. It is known that culinary prepared

apple and puree, pumpkin, is allowed to be included in the diet of a child as a

supplement from 5 months, and banana puree from 8 months. For comparative

characterization, the varieties of pumpkin and apples were selected the three varieties

grown in Ukraine and three varieties grown in China. The research results are given

in table. 2.1
Tabmuns 2.1
Technological characteristics of a pumpkin
. Variety name
Iﬁ;gg?;?i%;?gsl Varieties grown in Ukraine
Zhdana Dolya Divo
Shape to the fetus flat elongated-cylindrical pepper-like
Fruit size, cm Diameter in the middle Diameter in the middle Diameter in the middle
from 30 to 32 from 38 to 50 from 27 to 30
Fruit mass, kg from 4,4 to 13 from 4,0 to 6,0 from 8,0 t0 9,0
Rind Light gray over time | Unripe fruits are green, | The bark is thin,

during storage changes
color partially to red

ripe fruits are yellow

leathery, brown with
a pink tinge and a
waxy coating

Flesh

Red-orange, dense,
tender, juicy, sweet

Bright
tender, juicy, sweet

orange, dense,

Thick to 10 cm,
crispy, juicy, sweet

Technological

Varieties grown in China

characteristics Miben % A< 55 /N Big grinding disc Kangua FRI
KEH R

Shape to the fetus elongated cylindrical rounded elongated

Fruit size, cm Length Length Length

from 32 to 36
Horizontal diameter

from 13 to 15
Horizontal diameter

from 110 to 120
Horizontal diameter

from 12,0 to 14.5 from 26,0 to 30,0 from 12.0 to 15.0
Fruit mass, kg from 5,0 to 14,0 from 3,5 t0 5,0 from 8,310 9,9
Rind Orange - yellow Red-brown Light green
Flesh Orange - red, tender, juicy, | Orange-yellow, tender, | From light yellow to
sweet juicy, sweet with low | cream, sweet
humidity

The use for the production of pumpkin puree products selection of both

countries allows to establish common requirements for manufacturability. Given the

fact that the bark, density and color of the flesh are actually similar, it will be possible
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to apply the cleaning regimes and heat treatment parameters, regardless of the

varieties of pumpkin selection, but after conducting a study of physicochemical

parameters.

Given the fact that green apples are mainly used to feed children, we have

chosen to study green apples that are traditionally grown in Ukraine and China. The

results of the comparative characteristics are given in table. 2.2,

Tabmms 2.2
Technological characteristics of apples
. Variety name
Iﬁ;gg?;?gﬁg; _ Varieties grown ir_l Ukraine _
Golden Resistant Snowy Calville Scythian gold
Shape to the elongated-conical round-conical elongated conical with non-
fetus large ribbing
Fruit mass, g from 150 to 250 from 120 to 160 from 175 to 190
Skin Dry, dense, with a slight | Light green or | Green during the ripening
roughness,  golden-light | greenish-yellow with | period with a slight blush
green. small inconspicuous | on the sunny side, later
subcutaneous spots golden yellow
Flesh Light cream, fine-grained, | White, dense, tender, | Creamy, fine-grained, juicy,

juicy, excellent sour-sweet
taste

Density:

10.7 + 1.73 kg / cm?

good sour-sweet taste
Density:
9.8 +1.77 kg / cm?

sweet and sour taste
Density:
10.9 + 1.63 kg / cm?

Technological
characteristics

Varieties grown in China

Gansu Yinchuan city

Shandong Qixia

Henan Sanmenxia

EE M7 | county L PRAHFESEFR R AR =] IR
Shape to the conical round-conical conical
fetus
Fruit mass, g from 135 to 230 from 127 to 200 from 108 to 195
Skin Dark green, solid Light green, ribbed with | Green, solid with an oily
specks tinge
Flesh Whitish color with a | White with a cream tint. | White with a yellowish-

green tinge, the taste is
sweet and sour
The flesh s
Density:

10.3 + 1.95 kg / cm?

crispy.

The taste is sweet and
sour, the flesh is crispy,
juicy.

Density:

10.6 + 1.87 kg / cm?

green tinge. The taste is
sweet and sour. The flesh is
crispy, juicy.

Density:

9.8+ 1.73 kg / cm?

The fruits of apples of different varieties are almost similar and do not present

complications when processed in the technological cycle. The requirements for the

diameter of the hole sieve pull-through machine will be set uniformly depending on

the specified particle size of the puree. At the same time to determine the parameters

30




of heat treatment is possible only after studies of physicochemical parameters of
apples.

Bananas are grown in China all year round, unlike in Ukraine. Given that they
are grown for both animal feed and human consumption, the varieties were studied -
Banana Gongjiao(5#), Banan"Pei-Chiao"(dt#), Malaysian Red Banana
(EIZ1ER), which are sold in the retail network for consumers. Technological
characteristics of bananas are given in table. 2.3.

Tabmmi 2.3

Technological characteristics of bananas

Technological Variety name
cr?:rar(]:?ecr)i%;(i:gs Banana Gongjiao 714, | Malaysian Red Bana- | Banan"Pei-Chiao"1t%.
na 5K U407 £,
Shape to the elongated elongated elongated
fetus
Fruit length, cm from 7 to 10 from 16 to 20 from 20 to 25
Fruit mass, g from 60 to 70 from 250 to 300 from 150 to 190
Skin After ripening, the skin | After ripening, the | After ripening, the skin
becomes golden yellow | skin becomes pink becomes yellow
Flesh Orange-yellow, waxy | Light yellow with a | Light yellow, waxy
excellent sweet taste, | pink  tinge, waxy | excellent sweet taste,
fragrant excellent sweet taste, | fragrant. There is a smell
fragrant of  Osmanthus fruits
(Osmanthus fragrans)

Processing of fresh bananas in Ukraine is not possible, so in the technological
cycle will be used puree semi-finished aseptic canning. Technological characteristics
of banana varieties, as well as the chemical composition of both banana varieties and
puree will be taken into account in the developed technology. The indicators will be
included in the form of requirements in the regulatory and technological
documentation for the production of functional products for children.

Technological requirements for medicinal plants. Various
medicinal plants, including dog rose, are used in the treatment of kidneys in Ukraine
and China. The processing of medicinal plants includes the same technological
operations. To determine the parameters of processing processes were studied dog
rose, or dog rose - Rosa canina L, varieties "Vitamin", "Ruby", "Titanium", which are

grown in Ukraine and dog rose - Rosa canina, varieties West Lake Ne 2 Rosehip (P i
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TS HBIRA), Pingyin Ne 5 Rosehip (VB 1.5 B 2R 2R), Beijing single red Rosehip
(b 52 B 41 B BE SR ), which are grown in China. Were studiecl technological

characteristics of dog rose, are given in table. 2.4.

Table 2.4
Technological characteristics of dog rose
Technological Hasga copry
characteristics Varieties grown in Ukraine
Vitamin Ruby Titanium
Shape to the fetus Oval Elongated-oval Elongated-round
Fruit mass, g from 2,5 to 4,0 from 3,0 to 4,0 from2,0to 3,5
Color Red-orange Dark red OpaHKeBO-4epBOHUI
Flesh The skin is thin | The skin is thin | The skin is thin, the flesh
without  pubescence. | without pubescence. | is fleshy, the seeds have
Flesh with seeds and | Flesh with seeds and | almost a  significant
hairs hairs amount of hairs
Technological Varieties grown in China
characteristics West Lake Ne 2 Pingyin Ne 5 Beijing single red
Rosehip Rosehip HARSHERR Rosehip
PR SR JE R IR BOR R
Shape to the fetus Oval Oval Round-oval
Fruit mass, g from 3,0 to 4,0 from 2,0 to 3,0 from 2,5 to 3,5
Color Red YepBoHuuit 3 Orange-red
OPAH)KEBUM BIATIHKOM
Flesh The skin is thin | The skin is thin, the | The skin is thick, the
without  pubescence. | flesh is fleshy, the | flesh is fleshy, rich in
Flesh with seeds and | seeds have almost a | seeds and hairs
hair small amount of hairs

Rose hips grown in both countries do not differ in technological parameters.
Rose hips grown fruit (berry-like), 17 to 25 mm long, with a smooth surface, various
in shape rounded or oblong-oval with numerous hairy achenes. The color of the fruit
depends on the climate of plant growth from pale orange to bright red. Inside the fruit
contains densely covered with long, very rough bristly hairs; seeds are small, oblong,
with faint edges, light yellow.

In previous sections, it was noted that the medicinal plant Rhizoma Smilacis

Glabrae (1= TR%) is not grown in Ukraine. The image of the plant is shown in fig.3.1.

Given the fact that valuable physical and chemical substances are contained mainly in
the roots of the plant, it is of interest to study this part itself. The roots have a
cylindrical shape, slightly flattened.
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Fig. 2.1 Roots of fresh and dried plants Rhizoma Smilacis Glabrae - {k%

The length of the root is from 3 to 28 cm, diameter from 20 to 80 mm. The
color is not uniform from yellow to cinnamon. The roots contain physiological scars,
and the shoots of the kidneys are on the thick part. The roots in some areas have
cortical inclusions with cracks that partially fall off. The texture of the roots is hard.
In the section on the diameter of the root there is a solid cream-colored structure. The
presence of an uneven root structure affects the complexity of its cleaning and further
processing.

Determining the technological parameters of raw materials is not sufficient
without conducting physical and chemical research, which is a major factor in the

development of flexible processing technologies.

Physico-chemical parameters of raw materials of plant origin and
medicinal plants

Studies of physicochemical parameters were performed according to the
following scheme, all nutrients were divided into two groups: organic and inorganic.
The first group includes carbohydrates, lipids, proteins or nitrogenous substances,
organic acids, phenolic substances, glycosites, essential oils, volatile acids, enzymes,
vitamins. The second group includes water and mineral salts.

Physico-chemical parameters of raw materials of plant origin.
Pumpkin varieties that meet the technological requirements were investigated in
parallel for the presence of native substances. The content of mass fraction of mono-
and disaccharides in pumpkin varieties from Ukraine and China is shown in fig. 2.2.

Three fruits were selected from each variety, the probability of research was
about 95%. The presence of mono- and disaccharides in pumpkin varieties grown in
Ukraine and China are given below.
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Fig. 2.2 Mass fraction of mono-and disaccharides in pumpkin fruits,%

The pumpkin of the Ukrainian grade "Zhdana" contains the maximum of
mono-and dis-harides of 8,32% among the researched, however the pumpkin of the
Chinese grade "Big grinding disc (K& 4 /R)» maximum mono-and disaccharides
5.87% among the studied. In our opinion, this is due to soil characteristics, climatic
conditions and different collection times. Mass fraction of sugar affects the content of

soluble dry matter, the results are shown in Fig. 2.3.
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Fig. 2.3 Mass fraction of soluble dry matter in pumpkin fruits,%

When comparing Figs. 2.2, 3.3 and table. 2.1, it is possible to assume that
receptors of people of different ethnic groups, differently estimate sensory indicators.
So pumpkin variety Big grinding disc (CKEE LR JR) with a mass fraction of mono-
and disaccharides 5.87% is considered sweet by people of Asian countries, but people
in European countries have a different opinion. Let's take the example of pumpkin
variety Zhdana, the content of mono-and disaccharides in it is higher by about 42%
and is considered sweet.

In parallel, the study was conducted, table. 3.5 of other indicators of the
chemical composition of the pumpkin of the above varieties.
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Tabauusa 2.5

Comparative chemical composition of pumpkin (n=3, P>0,95)

Mass Mass Mass fraction of vitamins, mg%
Variety name fraction of | fraction [-carotene C B B2 PP
protein, g | pectin, g
Varieties grown in Ukraine
Zhdana 1,0 1,8 9,8 8,9 0,041 0,040 0,49
Dolya 1,0 1,8 9,5 8,0 0,04 0,040 0,45
Divo 0,8 1,4 7,8 6,5 0,04 0,039 0,43
Varieties grown in China
Miben % AR5 /K 0,9 1,8 9,6 8.6 0,04 0,038 0,48
Big grinding disc 1,0 1,9 9,9 8,9 0,04 0,04 0,5
KRB F R
Kangua fix /K 1,0 1,9 9,8 8,7 0,04 0,4 0,49

The chemical composition of the studied pumpkin varieties grown in China
and Ukraine is in fact similar to some slight fluctuations, which makes it possible to
assert the introduction of these pumpkin varieties in the production of products for
children.

Pumpkin does not contain fat, so the nutritional and energy value was
calculated without using this indicator. The average energy value, caloric content of
pumpkin varieties grown in Ukraine is 50.6 kcal or 212 kJ. Accordingly, the average
energy value, caloric content of pumpkin varieties grown in China is 37.4 kcal or 157
kJ. This discrepancy is not significant and meets the established requirements for
pumpkin varieties used in the production of children's products and functional
products.

Apple varieties grown in Ukraine Golden Resistant, Snow Calville, Scythian

gold and apple varieties grown in China Gansu Yinchuan city (H 74 421 &3¢
), Shandong Qixia county (LI A4 & £ 3¢ ), Henan Sanmenxia (V1 4 =
I T 117 75 S 5 were investigated according to a similar scheme.

The content of mass fraction of mono-and disaccharides in apples of varieties

grown in Ukraine and China is shown in Fig. 2.4.
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Fig. 2.4 Mass fraction of mono-and disaccharides in apples,%

The content of mono- and disaccharides in apples, which are grown in
Ukraine and China do not differ significantly, are in the same range. The situation is

similar with the indicators of soluble dry matter content, which are shown in Fig. 2.5.

132

Fig. 2.5 Mass fraction of soluble dry matter in apples,%

Apple variety of Ukrainian selection Golden Resistant and apple variety of
Chinese selection - Shandong Qixia county (il Z< 45 #i 5 £ %> 3), according to the
indicators shown in Fig. 2.4 and fig. 2.5, are actually in the same range. Apples of
other varieties that were studied have no significant differences. Research of other
indicators of chemical composition of apples, tab. 2.6, was also performed in parallel.

The energy value and caloric content of apples and varieties grown in Ukraine
and China were calculated on a standard basis. The average energy value, caloric
content of apples of varieties grown in Ukraine is 54.4 kcal or 227.9 kJ, respectively, the
caloric content of apples of varieties grown in China is 55.8 kcal or 234 kJ.

It should be noted that the chemical composition of apple varieties that were

studied is almost the same, which allows us to approve the introduction of uniform
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requirements for apples used in the production of long-term storage products for

children’s nutrition and functional products to be made in Ukraine and China.

Table 2.6
Comparative chemical composition of apples (n=3, P>0,95)
Mass Mass Mass fraction of vitamins, mg%
Variety name fraction of | fraction | B-carotene C B B2 PP
protein, g | pectin, g
Varieties grown in Ukraine
Golden Resistant 0,8 1,9 0,01 10,2 0,01 | 001 | 01
Snowy Calville 0,7 1,6 0,02 9,0 0,01 | 0,01 | 0,1
Scythian gold 0,8 1.4 0,02 7,2 0,01 | 0,00 | 0,1
Varieties grown in China
Gansu Yinchuan city 0,8 1,8 0,01 9,0 0,01 | 0,00 | 01
HREWRNTEFR
Shandong Qixia county 0,8 1,9 0,01 7,2 0,01 | 0,00 | 01
IWAREWEETER
Henan Sanmenxia 0,6 1,5 0,01 7,8 0,01 0,01 | 0,1
TR =1k 2R

The results of a study of the chemical composition of banana varieties Banana
Gongjiao( 77 £ ), Malaysian Red Banana (£ >k I Wi 41 % #£), Banan"Pei-Chiao"

(AL %), which are directly grown in China and meet the technological characteristics

are given in table. 2.7.

Table 2.7
Chemical composition of bananas (n=3, P>0,95)
Variety name
Name indicator Banana Gongjiao | Malaysian Red Banana | Pei-Chiao

T LR PO AL £ bk
Mass fraction of dry matter,%, 20,0 21,5 21,0
Mass fraction of mono-and 15,4 16,5 16,1
disaccharides,%,
Mass fraction of protein, g 1,5 1,5 1,5
Mass fraction of fat, g 0,2 0,2 0,2
Mass fraction of pectin, g 1,7 1,8 1,5
Mass fraction of B-carotene, mg% 0,01 0,02 0,01
Mass fraction of vitamin C, mg% 19,0 19,2 18,6
Mass fraction of vitamin B1, mg% 0,07 0,07 0,07
Mass fraction of vitamin Bz, mg% 0,02 0,02 0,02
Mass fraction of vitamin PP, mg% 0,1 0,1 0,1
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Given that bananas are not grown in Ukraine, a comparative analysis was
not conducted. Indicators of the chemical composition of bananas, table. 2.7 and
apples of the studied varieties, table. 3.6, are almost similar, except for the
content of vitamin C. The mass fraction of vitamin C in bananas is 125% more
than in apples, but according to sensory indicators, banana tastes much sweeter.
At the same time, the banana contains a small amount of fat, which is absent or
there are traces of it in other fruits. The average energy value and caloric content
of bananas grown in China is 91.3 kcal or 382.5 kJ.

Banana is not only delicious, but also a useful fruit that does not cause an
allergic reaction. In Ukraine, aseptic canning banana puree is widely used in the
production it is imported in aseptic bags, which are made of polymeric materials with
a valve, with a capacity of 0.20 m3 to 2.25 m?, which are packed in protective metal
barrels (packaging type " Bag-in-barrel »). Aseptic banana puree is mainly imported
from China, Costa Rica and India. Samples of puree from various suppliers were
examined - Shanghai Jinghuai Biotechnology Co., Ltd.( I i5E A= M4 R A BE A 7))
China, Paradise Ingredients commercial Team, Kocra-Puka, JADLI FOODS
PVT.LTD India.

According to technological and sensory parameters, aseptic canning banana
puree has a cream color throughout the mass, a homogeneous rubbed consistency, in
some samples there is a slight exfoliation of the liquid. The taste and smell are natural,
well expressed, typical of a banana, after heat treatment.

The results of studies of the chemical composition of banana puree aseptic

canning are given in table. 2.8.

Table 2.8
Chemical composition of aseptic canning banana puree (n=3, P>0,95)
Sample, purveyor
Biotechnology Co. Paradise Ingredi- | JADLI FOODS
Name indicator Ltd.( A+ | ents commercial PVT.LTD
ARG AE Kurait | T€am, Kocra-Puxa Ianis
No 1 No 2 No 1 No 2 No 1 No 2
Mass fraction of dry matter,%, 23,0 23,0 22,0 22,0 22,6 22,6
Mass fraction of protein, g 1,5 1,5 1,5 1,5 1,5 1,5
Mass fraction of fat, g 0,2 0,2 0,2 0,2 0,2 0,2
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End of Table 2.8

Sample, purveyor
Biotechnology Co. Paradise Ingredi- | JADLI FOODS
Name indicator Ltd.(_-iEEsEMEAE Y4, | ents commercial PVT.LTD
ARAIRAF Kurair | 1€am, Kocra-Puka Taais
Nel Ne 2 Ne 1l Ne 2 Ne 1l Ne 2

Mass fraction of pectin, g 1,4 1,4 1,3 1,3 1,3 1,3
Mass fraction of B-carotene, mg% 0,01 0,01 0,01 0,01 0,01 0,01
pH 4,2 51 4,2 5,0 4,2 5,0
Mass fracyon of titrated a_mds (in 0.7 0,45 0.7 0,45 0.7 0,45
recalculation on lemon acid), %
Mass fraction of volatile acids,% 0,01 0,01 0,01 0,01 0,01 0,01
Mass fraction of ethyl alcohol,% 0.17 0.17 0,17 0,17 0,19 0,19
Mass fraction of mineral 0,01 0,01 0,01 0,01 0,01 0,01
impurities,%
Mass fraction of vitamin C, mg% 15,5 15,5 14,9 14,9 15,3 15,3
Mass fraction of vitamin B, mg% 0,05 0,05 0,05 0,05 0,05 0,05
Mass fraction of vitamin B,, mg% 0,01 0,01 0,01 0,01 0,01 0,01
Mass fraction of vitamin PP, mg% 0,08 0,08 0,08 0,08 0,08 0,08

Given that the puree is a processed product - a semi-finished product, and is
used for the production of other food products, the table adds the indicators required
in accordance with the regulations of the international standardization system. In the
puree they additionally investigate and control, the mass fraction of titrated acids (in
recalculation on lemon acid), the mass fraction of volatile acids, the mass fraction of
ethyl alcohol, the mass fraction of mineral impurities and pH. These indicators
characterize the quality and to some extent the safety of the product.

The study found that the puree is produced both with the addition and without
the addition of lemon acid, from industrial batches puree from different suppliers
were selected and numbered. Puree sample Ne 1 contains a low pH and a high mass
fraction of titrated acids, but puree sample Ne 2 contains a pH 1.5 times higher and
the mass fraction of titrated acids is 1.5 lower. Such results are a consequence of
technological operations and prescription bookmarks of production. For
microbiological stability and industrial sterility, the semi-finished puree is acidified
with lemon acid, which leads to a decrease in pH, which reduces the parameters of
the heat sterilization mode in the stream, or does not add acid and increases the

parameters of the sterilization mode. Both samples meet the requirements, but to say
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about the 100% naturalness of the puree-semi-finished product, in which during the
technological cycle they added citric acid (E330), or other acid is not correct. At the
same time, the residual mass fraction of lemon acid or other acid is normalized in
foods, especially in functional products and products for children.

When comparing the chemical composition of bananas, table. 2.7 and puree
of banana semi-finished product, table. 2,8, there is a slight difference in the ratio of
the mass fraction of dry matter. In semi-finished puree, this figure is higher, as in
suppliers from China and other countries. In our opinion, this is due, firstly, to the use
of bananas of different varieties at the same time, and secondly, the technological
cycle uses the processing of bananas without removing the skin. At the same time
there is a decrease in the mass fraction of vitamins in the puree of the semi-finished
product, on average reduced by 19%., This is due to heat treatment of raw materials
and puree in the process of sterilization in the stream. If we compare the average
energy value, caloric content of bananas and semi-finished puree, the difference is
not large and it is 97.9 kcal or 391.6 kJ. The results of the research will be the basis
for further applied and fundamental research of the dissertation and will be presented
in the following sections.

Physico-chemical parameters of medicinal plants. The study was
performed in a similar way as vegetable raw materials. Varieties of dog rose that
meet the technological conditions were studied for the presence of native substances.
Rose hips grown in Ukraine and China were studied in three parallels of each variety,
the probability of research was about 95%. The content of mass fraction of soluble

dry matter in dog rose, which is grown in China and Ukraine is much higher, Fig. 2.6.
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Fig. 2.6 Mass fraction of soluble dry matter in rose hips,%
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The high mass fraction of dry matter is due to the high mass fraction of mono-

and disaccharides, which is also given as a percentage in Fig. 2.7.
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Fig. 2.7 Mass fraction of mono-and disaccharides in dog rose,%

Mono- and disaccharides make up the bulk of the mass fraction of soluble
solids, approximately 84%. Thus, it is possible to claim the presence of a large
number of natural carbohydrates at the molecular level, namely fructose, lactose and
sucrose.

The research is primarily interested in rose hips, as a component of the
prescription bookmark of the extract, which is further planned to be used in the
composition of the functional product. The results of comparative studies of the
chemical composition of rose hips grown in Ukraine and China are given in table. 3.9.

Table 2.9

Comparative chemical composition of dog rose (n=3, P>0,95)

Mass fraction of vitamins, mg%

B_
fat | protein [ pectin | carotene C B1 B, | PP

Variety name Mass share, g

Varieties grown in Ukrainei

Vitamin 0,5 1,4 3,8 4,9 612 0,05 | 0,12 | 0,8

Ruby 0,7 1,6 4,0 5,5 638 0,05 | 0,12 | 0,8

Titanium 0,7 1,5 3,7 5,5 621 0,05 | 0,12 | 0,8
Varieties grown in China

West Lake Ne 2 Rosehip 0,8 1,5 3,7 51 634 0,06 | 0,24 | 0,8

PEIH 5 B R

Pingyin Ne 5 Rosehip 0,8 1,65 4,3 5,9 642 0,07 | 0,24 | 0,8

B .5 B AR

Beijing single red Rosehip | 0,8 1,5 3,7 5,6 631 0,05 | 0,14 | 0,8

JE T R AL B R
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Indicators of the chemical composition of rose hips, which are grown in
Ukraine and China, are practically in the same range, which makes it possible to
apply uniform technological requirements. The average energy value and caloric
content of rose hips grown in Ukraine and China is 97.3 kcal or 407.7 kJ.

Study of the chemical composition of the root of the medicinal plant Rhizoma
Smilacis Glabrae (£ 7K %), which meet the technological requirements were
performed in a similar way without comparison. Before the study, the roots were
ground to a size of 0.2 mm, the mass fraction of moisture was 0.2%. They used the
roots of the variety, which are collected in different provinces of China. The
experiments were performed in three parallels, the probability of studies was about
95%. The average energy value, caloric content of the root is 121.9 kcal or 509.7 kJ.

The research results are given in table. 2.10.

Table 2.10
The chemical composition of the roots of the
medicinal plant Rhizoma Smilacis Glabrae (£2R%) (n=3, P>0,95)
Indicator Rhizoma Smilacis Glabrae +-1£%
Mass fraction of soluble dry matter,%, 28,0
Mass fraction of mono-and disaccharides,%, 25,1
Mass fraction of protein, g 1,8
Mass fraction of fat, g 0,3
Mass fraction of B-carotene, mg% 6,1
Mass fraction of vitamin C, mg% 26,0
Mass fraction of vitamin B1, mg% 0,03
Mass fraction of vitamin B, mg% 0,06
Mass fraction of vitamin PP, mg% 0,8

The roots of the medicinal plant Rhizoma Smilacis Glabrae (= 1£%) contain
a wide range of nutritional and energy value and vitamins, which makes it possible to
claim their use in the production of other foods, as a flavoring or ingredient that
forms the consistency and stabilization of the product. Additional research is needed
to determine the range of uses.

The results of research of physicochemical parameters of raw materials of
plant origin and medicinal plants will be the basis for further experimental research to

create technologies for the production of functional products for children with
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pyelonephritis. Taking into account the specifics of the products, a study of the
compliance of raw materials of plant origin and medicinal plants with the
requirements of safety indicators will be carried out at the same time.

To determine the functionality and pharmacological properties of medicinal

plants, research will be conducted on the principle of evidence-based medicine in rats.

The research results will be presented in the following sections of the dissertation.

Research of medicinal plants by the principle of gas-liquid
chromatography. The active substances of medicinal plants, including polyphe-
nols, have anti-inflammatory, antispasmodic, antimicrobial, vasodilating, nephropro-
tective and antioxidant effects, and affect the excretion of urine from the kidneys dur-
ing the disease. The main chemical components of Rhizoma Smilacis Glabrae (4=7k
%), include polyphenols, alkaloids, saponins, polysaccharides, which have a high an-
tioxidant effect.

A new type of accurate and effective method for the identification of UPLC-
MS / MS compounds was used in the studies. The method of chemical analysis
combines the physical separation of high performance liquid chromatography with
mass spectrometry. In fig. 3.8, the results of the analysis of UPLC-MS / MS ethanol
extract from the root of the medicinal plant Rhizoma Smilacis Glabrae (1:7£%) are

given.
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Fig. 2.8 Results of UPLC-MS / MS analysis of ethanol extract (A) - full ion current
diagram; (B) - Diagram of the mass spectrum in the mode of negative ions in peak 1 in (A); The

diagram of the mass spectrum in the mode of negative ions at peak 2 in (A)

43

0
100 200 300 400 500 600 700 800 900 1000



The ethanol extract mainly includes two polyphenols: compound 1 (retention
time 6.01 min) and compound 2 (retention time 6.62 min). In the mass spectrometric
analysis with high resolution m / z of compounds 1 and 2 were 449,10895 and
433,111337, respectively, and they were identified as astilbine and engeletin, the

molecular structure shown in Fig. 2.9.

Fig. 2.9 Molecular structure of two identified polyphenols in the extract - A - Astilbine;
B - Engelletin

To determine the antioxidant activity, we used a spectrophotometric method
for the determination of free radicals using the catholic radical ABTS. In this case, in
the chemical reaction ABTS is oxidized with the formation of stable blue-green
water-soluble free radicals ABTS. After the reaction of ABTS free radicals with
antioxidants, the blue-green color weakens, and the characteristic value of light
absorption decreases. As a result, fig. 2.10, the brighter the solution fades, the

stronger the antioxidant capacity.
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Fig. 2.10 Ability to capture free radicals ABTS: 1 - extract; 2 - Astilbine; 3 - Engelletin

In Fig. 2.10, the ability of Rhizoma Smilacis Glabrae extract (1= 18%), astil-

bine and engeletin to capture ABTS free radicals is clearly shows. The IC50 values of
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the extract and astilbine for ABTS free radical scavenging were 225.64 ng / ml and
62.75 pg / ml, respectively, but the engeletin IC50 value for ABTS free radical scav-
enging was greater than 1 mg / ml. Ability to capture astilbin and Rhizoma Smilacis
Glabrae (1:1£%) extract, in relation to free radicals ABTS is not significantly higher
than in engeletin. In parallel, the study of antioxidant activity was performed by
spectrophotometric method of DPPH free radicals. The method is based on the
interaction of antioxidants with a stable chromogen radical 2,2-diphenyl-1-
picrylhydrazyl (DPPH), the maximum value of absorption at 517 nm. When
comparing the values of optical density before and after the reaction, Fig. 2.11, the
antioxidant activity of the samples was reflected.
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Fig. 2.11 Ability to capture free radicals DPPH: 1 - extract; 2 - Astil-bin; 3 - Engeletin
In fig. 2.11 the ability of extracts of Rhizoma Smilacis Glabrae (1= %),

Rhizoma Smilacis Glabrae (1= 7R %) to absorb DPPH free radicals is shows.
Astilbine has a better ability to capture DPPH free radicals, which means that
Rhizoma Smilacis Glabrae extracts (1= 78%) have 1C50 values of 24.13 pg / ml and
85.31 ug / ml, while the ability of engeletin to capture DPPH free radicals is almost

zero. in the experimental range.

The reducing ability is positively correlated with the antioxidant ability,
which is a common indicator for assessing the potential chemical antioxidant activity
of the compounds. In the analysis of the reducing ability, the Fe3 + / ferricyanide
complex of the test solution is reduced to the divalent form under the action of anti-
oxidants, and the yellow color of the test solution changes to different shades of green

and blue depending on the reducing ability of antioxidants. Therefore, Fe2 + can be
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controlled by measuring the manifestations of blue Perl at a wavelength of 700 nm. In
fig. Fig. 2.12 shows the regenerative capacity of the extract of Rhizoma Smilacis

Glabrae (-I= ££%) astilbine and engeletin.
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Fig. 2.12 The process of recovery of the extract: 1 - extract; 2 - Astilbine; 3 — Engeletin

Rhizoma Smilacis Glabrae extract (X %#&5) and astilbine have the ability to
reduce, concentration and regenerative ability have a linear relationship (r2 = 0.9977
and 0.9973), while the effectiveness of engeletin is low.

The structure of astilbine and engeletin is similar, this is clearly shown in Fig.
2.9, but in experiments on antioxidant activity, astilbine is much better than engeletin,
in our opinion, this is due to the fact that astilbine has a phenolic hydroxyl group in
the ortho position on the benzene ring. The number of phenolic hydroxyl groups on
the benzene ring is essential in the antioxidant capacity of polyphenols, and
flavonoids with an o-definol hydroxyl structure on the benzene ring have a high
antioxidant capacity.

At the same time, engeletin, a classic flavonol, contains two asymmetric
carbon atoms in the molecule (C2 and C3), has not only anti-inflammatory effects on
the body, but also has inhibitory activity, which is especially considered in kidney
disease and diabetes. The combination of diabetes mellitus and pyelonephritis leads
to a vicious circle, when the infection in the parenchyma adversely affects the
function of the glomerular-tubular apparatus, exacerbating insulin deficiency due to
increased acidosis. In turn, impaired metabolism and deterioration of microcirculation
aggravate the course of purulent infection in the kidneys. Often, especially in

conditions of impaired urine outflow, the infection enters the bloodstream, and the
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continuous increase in ketoacidosis contributes to the development of diabetic coma.
In turn, impaired metabolism and deterioration of microcirculation aggravate the
course of purulent infection in the kidneys. Often, especially in conditions of
impaired urine outflow, the infection enters the bloodstream, and the continuous
increase in ketoacidosis contributes to the development of diabetic coma.

Our studies have shown that engeletin can inhibit a-glucosidase in a non-
competitive mode. Alpha-glucosidase (a-glucosidase) EC 3.2.1.20, present in the
cells of the mucous membrane of the small intestinal villi, is an important digestive
enzyme in human metabolism. In patients with diabetes, a large amount of
saccharides is catalyzed by a-glucosidase to be permanently broken down into
glucose after a meal, leading to postprandial hyperglycemia. In clinical practice, o-
glucosidase inhibitors are often used to reduce a-glucosidase activity to effectively
delay the rise in glucose levels. The inhibitory activity of engeletin and acarbose
against a-glucosidase at different concentrations is shown in Fig.2.13.

Increased concentration, gradually enhances the inhibitory effect. At a
concentration of engeletin of 100 pug / ml, the coefficient of inhibition of a-
glucosidase by engeletin was 65.63%. At an acarbose concentration of 3 mg / ml, the
inhibition factor was 61.25° 1 e inhibitory ability of engeletin was (1C50, 0,112 +
0,0139 mmol / 1) was signiticantly higher than that of acarbose anc 2..us (IC50, 3,113
+ 0,217 mmol / 1).
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Fig. 2.13 Inhibitory effect of engeletin (1) and acarbose (2) on a-glucosidase

The results of research suggest that engeletin may be a potent inhibitor of a-
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glucosidase, which can be used in functional foods and drugs. In parallel, the rates of
pPNP-G hydrolysis reactions in reaction systems with different concentrations of

engeletin were measured, fig. 2.14.
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Fig. 2.14 Lineuver-Burke graph, inhibition of engeletin by a-glucosidase - concentration: 1
-200 pg/ml; 2 -50 pg/ml; 3 -0 pg/ ml

The ratio of linear regression between 1 / [S] and 1 / [V] was obtained by
double inverse plotting of the Lineweir-Burke graph, which allowed us to assume the
optimal mode of inhibition of engeletin to a-glucosidase. To study the reaction
kinetics, fluorescence spectra were compared before and after binding of biological
macromolecules to other molecules, taking into account the constant constant (Ka),
the number, number of compounds (n), and the thermodynamic parameters between
the molecules. The effect of engeletin on the fluorescence spectrum of a-glucosidase

is shown in Fig. 2.15.
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Fig. 2.15 The effect of engeletin on the fluorescence spectra of a-glucosidase: A at a

temperature of 30 °C; B at a temperature of 37 °C

With increasing concentrations of engeletin, the fluorescence intensity
gradually decreased, which confirms the relationship between engeletin and a-
glucosidase. When analyzing the fluorescence data, to obtain the appropriate
fluorescence quenching constants, which are given in table. 2.11, at a temperature of

30 ° C and 37 ° C, used the Stern-Volmer equation (2.1):

% = 1+kqT[Q] =1+ Kgin [Q (2.1)

where:

Fo and F are the fluorescence intensities in the absence and in the presence of
quenchers, respectively;

Kq is the bimolecular constant of the quenching rate;

1o - fluorescence attenuation time in the absence of extinguishers;

[Q] - concentration of the extinguisher;

Kain = kq 10 is the Stern-Volmer quenching constant. The quenching data is
usually represented in the coordinates Fo / F from [Q], because Fo / F is expected to
depend linearly on the concentration of quenchers.

The graph gives, the segment that is cut off on the Y axis, equal to one, and
the slope, which is equal to Kgin, It should be noted that Kgi, - 1 is equal to the concen-
tration of quenchers at which Fo / F = 2, ie 50 % of the fluorescence intensity is
guenched. The rectilinear dependence in the Stern - Folmer coordinates indicates the
existence in solution of one type of fluorophores, equally available for extinguishers.
If there are two types of fluorophores and one of them is not available for extinguish-

ers, the Stern - Folmer graph deviates from linearity toward the X axis.

Table 2.11
Stern-Volmer quenching constants between engeletin and a-glucosidase
o Equation 2 L el
Temperature, °C Stern-Volmer R Kq (L-mol™-s™)
30 Fo/F=9.3488x10%[Q]+1 0.9902 9.3488x10"!
37 Fo/F=8.5335x10°[Q]+1 0.9680 8.5335x10"!

The fluorescence quenching constants (Kq) at different temperatures were
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significantly higher than the maximum constant (2 x 10° 1 - mol? - s) of dynamic
fluorescence quenching of biological macromolecules. From the above, it is possible
to assume that the formation of a complex of engeletin - a-glucosidase leads to static
guenching of fluorescence.

For the process of static quenching of the fluorescence of K, and n it is

possible to calculate by the Lainuver-Burke equation (2.2):

log [(F‘};F)] =log K, +nlog[Q] (2.2)

The values of the equation are given above.
At elevated temperatures, table. 2.12, the value of K, increased slightly, but n

was stable about 1.

Table 2.12
Binding parameters between engeletin and a-glucosidase
Tempoeéature, Lainuver-Burke equation R? Kq (L-mol?) n
30 log [(F"F—_F)] — 1,030210g[Q] + 40882 | 0.9879 | 4.0882x10* | 1,0302
37 log [(F"F—_F)] — 1,030210g[Q] + 46239 | 0.9907 | 4.6239x10* | 1,1721

It can be assumed that at normal human body temperature, engeletin and o-
glucosidase combine to form a complex.

For further study of the binding mechanism of engeletin and a-glucosidase,
thermodynamic constants were obtained, table. 2.13, their relationship was obtained

using the Vant-Hoff equation (3) and the Gibbs free energy equation (2.4)

AH?  As®
LK=—+—
RT R

(2.3)
where:

I,K - equilibrium constant;

T- temperature;

AH — standard enthalpy of substance formation;

AS change in entropy
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AG® = AH® — TAS® (2.4)
where:
AGP — total chemical energy (Gibbs energy);
AH — standard enthalpy of substance formation;
T- temperature;
AS? - change in entropy.
Table 2.13

Thermodynamic parameters between engeletin and a-glucosidase

Temperature, °C AH (KJ-mol™) AG (KJ-mol™) AS (J-mol*-Kt)
30 137,61 -23,71 532,43
37 137,61 -27,44 532,43

The change in free energy AG during the interaction between engeletin and a-
glucosidase was negative, indicating that their combination was a spontaneous
process. From the values of the change in enthalpy AHO and the change in entropy
AS0, we can conclude about the main force of the interaction. In the experiment, AHO
and ASO were positive, indicating that the hydrophobic force was the main driving
force for the combination of engeletin and a-glucosidase. The interaction between
polyphenols and enzymes involves complex structural changes in which the enzyme
can undergo an ordered high-level structural reorganization, accompanied by new
changes, such as energy transfer and signaling molecule transfer. Molecular docking,
guantum chemical calculations and molecular dynamics were used to study the
binding mechanism of polyphenols and enzyme proteins. Due to the results of
molecular docking modeling fig. 2.16, you can see the method of binding engeletin

and a-glucosidase.

= i LR , %o ne -
Fig. 2.16 The result of molecular coupling between engeletin and a-glucosidase: A -
binding mode of engeletin and a-glucosidase; B is the hydrogen bond between engeletin and a-
glucosidase; C is the hydrophobic interaction between engeletin and a-glucosidase

In projections A and B, Fig. 2.16 shows that engeletin had a hydrogen bond
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with some amino acid residues of a-glucosidase (Trp391, Arg428, Glu429, Gly566,
Trp710 and Glu771), among which Gly566 formed two hydrogen bonds with a-
glucosidase, and the same length of water bonds were 2.1 and 2.0 A, respectively. At
the same time, GLu429, Arg428, Trp391, Trp710 and GLu771 formed a single
hydrogen bond with engeletin, the length of hydrogen bonds was 2.1, 2.3, 2.3, 1.9,
2.1 A, respectively . The hydrophobic interaction is also shown in projection C, fig.
3.16. Engeletin had a hydrophobic interaction with many surrounding hydrophobic
residues (Tyr709, Trp391, Gly566, Trp710, Glu771, Arg428, Glu429, Phe385,
Phe786, Phe444, Arg387, Phe389, Val440, Ascell2, Trp789), which corresponds to
the results of fluorescence spectroscopy.

Engelletin can inhibit a-glucosidase in a non-competitive mode, and its
inhibitory ability was significantly higher than that of acarbose. Analysis of
fluorescence quenching showed that under the action of hydrophobic force engeletin
can combine with a-glucosidase in a molar ratio of 1: 1. Molecular docking
confirmed that engeletin has hydrogen bonds and hydrophobic interactions with some
amino acid residues of a-glucosidase. Positive results of the conducted researches
will allow to carry out further tests of engeletin for its use in medicines and products
of functional food.

Study of safety indicators of raw materials of plant origin and
medicinal plants. Intensive development of technologies in agriculture using
various pesticides of chemical and biological origin, as well as modernization of
industry in various sectors has led to increased emissions of liquid and gaseous
hazardous waste, resulting in hazardous substances entering raw materials and food.
Raw materials of plant origin, which according to the technology of cultivation
completely eliminates the accumulation of dangerous chemical and biological
substances that adversely affect the human body can be used in food production.

In the process of research, table. 2.14 - 2.17 they conducted comparative tests
of plant raw materials and medicinal plants grown in Ukraine and China for

compliance with quality and safety, in accordance with current regulations [95 - 96],
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The standards are given personally for raw materials, which is used to produce

products for children. The results of the study of apples are given in table. 2.14.

The content of toxic elements and nitrates in apples are almost in the same

range. The indicators meet the established norms.

Table 2.14.
Content of nitrates and toxic elements in apples (n=3, P>0,95)
The norm is not more, mg / kg
. Toxic elements Nitrates,
Variety name Lead | Cadmium | Arsenic | Mercury | Copper | Zinc | mg NO-3/
0,30 0,02 0,20 0,01 50 |10,0| kg60.0
Varieties grown in Ukraine
Golden skin 0,028 0,0021 0,0020 | 000024 | 0,21 | 0,87 21
Resistant pulp 0,021 0,0021 0,0019 | 000020 | 0,23 | 0,75 19
Snow skin 0,027 0,0021 0,0019 | 000022 | 0,22 | 0,85 20
Calville pulp 0,022 0,0020 0,0017 | 000021 | 0,19 | 0,78 18
Scythian skin 0,025 0,0023 0,0020 | 000024 | 0,19 | 0,86 20
gold pulp 0,018 0,0020 0,0019 | 000020 | 0,16 | 0,72 20
Varieties grown in China

Gansu skin 0,029 0,0023 0,0021 0,00026 0,20 0,86 22
Yinchuan city pulp 0,022 0,0023 0,0020 | 000021 | 0,21 0,78 22
Eﬁ%@ lai=sd
Shandong Qixia skin 0,031 0,0019 0,0025 000024 | 0,23 0,88 19
county LLEREH7 pulp 0,029 | 10,0017 | 0,0022 | 000020 | 0,21 | 0,76 17

Henan skin 0,029 0,0023 0,0021 | 000026 | 0,20 0,86 20

Sanmenxia pulp 0,022 0,0023 0,0020 000021 | 0,21 0,78 19

RES] W
ZR

In the study of bananas, comparative characteristics were not performed, due
to the fact that bananas are not grown in Ukraine, the actual safety indicators were
determined, table. 2.15. The mass fraction of heavy metals and nitrates is within
acceptable limits, slight fluctuations in indicators, in our opinion, are related to the
climatic conditions of the collection area.

The content of nitrates in bananas is much higher than the comparable
indicators of apples, but this indicator corresponds to the norm established by the

current normative document.
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Content of nitrates and toxic elements in bananas (n=3, P>0,95)

Table 2.15

The norm is not more, mg / kg

Variety name _ T_oxic elements _ Nitrates,
Lead | Cadmium | Arsenic | Mercury | Coppe | Zinc | mg NO-3/
0,30 0,02 0,20 0,01 r 5,0 10,0 kg 200.0
Varieties grown in China

Banana Gongjiao | skin 0,029 0,0024 0,0023 | 0,00021 0,24 0,85 104

Pig: = pulp 0,024 0,0023 0,0021 0,00021 0,20 0,78 100

Malaysian skin 0,024 0,0019 0,0022 0,00021 0,20 0,83 106

Red Banana pulp | 0,020 0,0017 | 0,0020 | 000018 | 017 | 0,79 104

R PO 475 £

Pei-Chiao skin 0,029 0,0024 0,0021 0,00021 0,24 0,81 105

ple pulp | 0,024 0,0023 | 0,0017 | 000021 | 0,20 0,77 103

The results of the study of pumpkins, varieties grown in Ukraine and China

are given in table. 2.16.

Table 2.16
The content of nitrates and toxic elements in pumpkin (n=3, P>0,95)
The norm is not more, mg / kg
Toxic elements Nitrates,
Variety name Lead | Cadmium | Arsenic | Mercury | Copper | Zinc | mg NO-
0,30 0,02 0,20 0,01 5,0 10,0 $/kg
200.0
Varieties grown in Ukraine
Zhdana skin | 0,022 0,0010 0,0010 0,00017 0,20 0,56 170
pulp | 0,016 0,0006 0,0006 | 0,00014 0,17 0,43 162
Dolya skin | 0,025 0,0014 0,0014 0,00020 0,24 0,58 172
pulp | 0,019 0,0010 0,0010 | 0,00018 0,22 0,45 164
Divo skin | 0,024 0,0012 0,0012 0,00019 0,22 0,57 190
pulp | 0,018 0,0008 0,0008 | 0,00016 0,19 0,44 180
Varieties grown in China
Miben skin | 0,027 0,0015 0,0014 0,00021 0,24 0,59 176
BRI pulp | 0,022 | 0,0011 | 0,0011 | 0,00019 | 0,21 | 0,48 171
Big grinding disc | skin | 0,026 0,0015 0,0014 | 0,00020 0,23 0,58 174
RN pulp | 0,023 | 0,0011 | 0,0011 | 0,00018 | 0,20 | 0,46 170
Kangua skin | 0,027 0,0015 0,0014 0,00021 0,24 0,59 177
WL pulp | 0022 | 00011 | 00011 | 000019 | 021 | 048 171

The mass fraction of nitrates in pumpkins of varieties grown in Ukraine and

China is much higher than in fruits, but the indicators do not exceed the established

norm, which is not more than 200.0 mg NO-3 / kg.

These are significantly higher rates due to the fact that fruits grow on the
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ground and accumulate nitrates. Significantly higher rates of toxic elements of the
mass fraction of heavy metals are in the same range and much lower than the
established norms.

When studying the fruits of dog rose table. 2.17, the content of the mass
fraction of toxic elements and nitrates, the fruit was crushed, so it was determined the

presence of the whole fruit without dividing into skin and flesh.

Table 2.17
The content of nitrates and toxic elements in dog rose (n=3, P>0,95)
The norm is not more, mg / kg
. Toxic elements Nitrates,
Variety name Lead Cadmium | Arsenic | Mercury | Copp | Zinc | mg NO-3
0,30 0,02 0,20 0,01 er5,0 | 10,0 / kg
CopTu K1 BUPOIIYIOThCS B YKpaiHi
Vitamin 0,055 0,01 0,0010 | 0,00017 | 0,097 | 0,041 39
Ruby 0,053 0,01 0,0011 | 0,00015 | 0,094 | 0,039 41
Titanium 0,054 0,009 0,0009 | 0,00014 | 0,093 | 0,036 41
Varieties grown in China
West Lake Ne 2 Rosehip 0,055 0,01 0,0013 0,00015 | 0,094 | 0,040 44
P SHBIRER
Pingyin Ne 5 Rosehip 0,057 0,01 0,0014 0,00014 | 0,094 | 0,039 46
FHASKRE
Beijing single red 0,055 0,01 0,0011 0,00015 | 0,094 | 0,040 46
Rosehip
Bl EIRARSTITS

Indicators of the mass fraction of heavy metals in rose hips of different
varieties is in the same range, with slight fluctuations and meet the established norms.
The normative documents do not set a specific permissible level of mass fraction of
nitrates for rose hips, are given only for berries, only for grapes, which is 60 mg NO-3
kg. The mass fraction of nitrates in rose hips averages 42.83 mg NO-2 kg, which is
about 18% less than the established norm for berries.

In the study of the medicinal plant Rhizoma Smilacis Glabrae =t &5 for the
content of toxic elements, the indicators established for mixtures of dried medicinal
plants were taken as the norm. The mass fraction of zinc is 0.43 mg / kg, which is
91% below the established norm, cadmium 0.03 mg / kg at the established norm of
1.0, copper 0.92 mg / kg, at the established norm of 5.0, zinc 4, 46 mg / kg, which is
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lower than the established norm by 56%. Mass fraction of nitrates 180 mg NO-3 / kg,
at the established norm of 250 mg NO-3/ kg.

As a result of the conducted researches it was established that vegetable raw
materials and medicinal plants grown in Ukraine and China meet the established
norms on the content of permissible levels of toxic elements and nitrates, respectively
MBT and SN Ne 5061 [97] and SanPiN 2.3 .2.1078-01 [98].

Research on the principle of evidence-based medicine

Animal experiments are fundamental for biomedical sciences, technical
sciences of food and nutrition. The development of new types of products for
children for treatment and prevention, or general purpose is always associated with a
fairly large amount of animal research. The data obtained allow us to predict the
effectiveness and safety, as well as the functionality of the product for humans.

Experimental studies were performed on the principle of evidence-based
medicine. In this case, the study was performed on rats in vivarium to determine the
effectiveness of nutrition, functionality and impact on recovery from pyelonephritis
of the medicinal plant Rhizoma Smilacis Glabrae (1:78%), extract from it and
product with added extract.

Clinical research. The study was conducted in three series. The first

series used the roots of the medicinal plant Rhizoma Smilacis Glabrae (+:1£%). The

roots were included in the main diet in crushed form. Rats were divided into three
groups.

The first control group - healthy animals in the amount of five males, received
the basic standard diet, which consisted of a vegetable-fruit mixture of 5 g, raw
materials of plant origin 7 g, grain mixture of 28 g.

The second group was experimental - five males were simulated kidney
disease, pyelonephritis. The group received a basic standard diet and medication,

according to the pyelonephritis treatment protocol.
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The third group was experimental - five males were simulated kidney disease,
pyelonephritis. The group received drug treatment according to the pyelonephritis
treatment protocol and a diet in the ratio of 30% of crushed roots, 70% of the
standard diet. The volume of the diet, according to the prescription bookmark was -
vegetable-fruit mixture 5 g, raw materials of plant origin 7 g, crushed roots of the

medicinal plant Rhizoma Smilacis Glabrae (4= T8%) 12 g, grain mixture 16 g.

The experiment consisted of two preparatory and experimental periods.

During the preparatory period, which lasted for 2 days, observations were
made on the general condition and behavior of the animals. During this period,
animals of the three groups received the basic standard diet. During the experimental
period, which lasted for 28 days, animals assigned to the first (control) group
received the basic standard diet, animals assigned to the second and third groups
received drug treatment and diet. The diets for each group are listed above.

In both periods, the animals received drinking water without restriction.

During the experiment, the animals were determined anthropometric
parameters, body temperature, calculated the frequency of respiratory movements and
the number of heartbeats per minute, hematological and biochemical parameters of
the blood. At the beginning of the study, table. 2.18, in sick animals of the second and
third groups, there was a deterioration of the general condition, which was manifested
in an increase in body temperature (in the second group 38.9 + 1.17 °C, in the third
group -38.7 + 0.42 °C), frequency respiratory movements (in the second group - 89 +
1.06 respiratory movements, in the third group - 90 + 1.61 respiratory movements)
and heart rate (in the second group - 438 + 21.30 shocks, in the third group - 438 *
30, 72 shocks). Sick animals were inactive, ate poorly, slept most of the time, and

reacted poorly to stimuli.

Table 2.18
Clinical parameters of rats I series of studies (n=3, P>0,95)
Indexes | Norm | Igroup | 1T group | 111 group
The beginning of the experiment is the second day
Body temperature, °C 37-38°C 37,2%+1,05 38,9+117 38,7+ 0,42
Respiratory rate, min 80 - 85 82+2.21 89 £ 1,06 90+1,61
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End of Table 2.18

Indexes |  Norm | Igroup | 11 group \ 111 group
The beginning of the experiment is the second day
Heart rate, min 300 - 500 384 + 18,4 438 + 21,30 438 + 30,72
General state mobile, ac- | mobile, active, | inactive, poorly | inactive, poorly

tive, respond | respond well to | responsive to irri- | responsive to irrita-
well to irrita- | irritation  and | tation, most of | tion, most of the
tion and con- | consume food | the time lying | time lying down,
sume food down, poorly | poorly consuming
consuming food | food

At the end of the experiment 30 days

Body temperature, °C 37-38°C 37,3+0,91 38,3 + 0,89 37,0+ 1,34
Respiratory rate, min 80 - 85 81 + 3,02 85+ 0,65 83+0,82
Heart rate, min 300 - 500 384+ 18,4 401 + 22,12 397 + 18,67
General state mobile, ac- | mobile, active, | mobility and | mobile, active,
tive, respond | respond well to | general reaction | respond well to
well to irrita- | irritation  and | to irritation are | irritation and
tion and con- | consume food | satisfactory, feed | consume food
sume food consumption is
good

After treatment and prevention measures that lasted four weeks in animals of
the second and third groups, the general condition improved. Thus, the temperature,
pulse and respiration in animals of the second group were stabilized for 25 days, and
in animals of the third group and 21 days, which indicates a positive preventive effect
of the diet.

The results of weighing the animals table. 2.19, showed a stable positive
weight gain in animals of the control group, in animals with renal insufficiency, body
weight during the experimental period was significantly lower than the body weight

of animals in the control group.

Table 2.19
Body weight of rats | series of studies (n=3, P>0,95)
Average body I group I group 11T group
Indexes weight when
placed on
experiment, g
At the beginning of the experiment

Live weight, g 88-100 g 98,30+4,98 89,76+3,64 90,2045,41
Percentage to control,% 100 91,31 91,75

At the end of the experiment
Live weight, g 178,22+12,24 | 151,35+9,87 | 166,26+10,62
Absolute increase, ¢ 79,92+3,51 62,36£2,93 76,06£3,46
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End of Table 2.19

Average body I group I group 111 group
Indexes weight when
placed on

experiment, g

At the end of the experiment
Relative increase,% 44,84 41,22 45,74
Average daily gain, g 2,85 2,22 2,71
Percentage to control,% 100 86,87 93,30

In animals with renal insufficiency, which are classified in the second and third
groups, body weight was lower compared to the body weight of animals in the first
group, control, which is a percentage of 91.31% and 92.77%, respectively. At the end
of the experiment in both the second and third groups, the body weight of the animals
improved, which is due to the preventive effect of appropriate therapy, but the best
body weight was observed in animals belonging to the third group, which received
not only drug therapy but also a combined diet. This is confirmed by the
normalization of such indicators as: live weight, absolute growth, relative growth,
average daily gain, percentage to control. At the same time, studies of hematological
and biochemical parameters of blood were performed, table. 2.20 - 2.22 in animals of
control and experimental groups.

Table 2.20

Hematological parameters of rats I series of studies ( M+m). (n=3, P>0,95)

Groups of Hematological parameters
: Hemoglobin, g /1 | Erythrocytes, T /1 | Leukocytes, G/l | Hematocrit,%
animals — >
At the beginning of the experiment
Norm 140 — 190 | 5,3-10 | 2,1-19,5 | 35-52
At the beginning of the experiment
I group 182,75+2,05 5,25+0,17 6,20+0,11 38,43
11 group 139,21+1,87 4,32+0,23 7,78+0,05 34,67
111 group 140,67+1,33 4,53+0,34 7,65+0,01 33,89
At the end of the experiment
Norm 140 — 190 5,3-10 2,1-19,5 35-52
I group 186,22+1,65 5,33+0,19 6,33+0,24 38,48
11 group 178,38+2,88 4,72+0,21 6,88+0,12 36,30
111 group 182,14+2,01 5,29+0,07 6,37+0,05 37,15

The aim of these studies was to determine the state of homeostasis in healthy
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animals and animals with renal insufficiency. In animals with pyelonephritis (an
inflammatory process that contributes to the development of renal failure), which are
classified in the second and third groups, at the beginning of the experiment there is
the development of anemia - a decrease in hemoglobin and erythrocytes per unit
volume, respectively, in the second group 139.21 £1.87g/1and 4.32+0.23T /1, in
the third group - 140.67 + 1.33 g/l and 4.53 £ 0.34 T / |. Such indicators are related
to the pathology of the kidneys in which the hormone regulator of hematopoiesis in
mammals - erythropoietin - is produced. Anemia in the body of sick animals is
confirmed by such a hematological indicator as hematocrit - in the second group -
34.67%, in the third group - 33.89%, compared with the control 38.43%.

At the end of the experiment in sick animals, the corresponding hematological
parameters improved, the best were observed in animals of the third experimental
group: hematocrit - control group - 38.48%, the second group - 36.30%, the third
group - 37.15%; hemoglobin - control group - 186.22 + 1.65 g/ |, the second group -
178.38 + 2.88 g / |, the third group - 182.14 + 2.01 g/ I; erythrocytes - control group -
5.33+0.19 T/, the second group - 4.72 £ 0.21 T / |, the third group - 5.29 £ 0.07 T/ I.

The increase in the number of leukocytes in the blood of animals indicates the
development of inflammatory processes in the body of sick rats of the second and
third groups. So at the beginning of the experiment, in rats with pyelonepbhritis,
leukocyte counts were as follows: in the second group - 7.78 £ 0.05 G / |, in the third
group -7.65 + 0.01 G / |, compared with healthy animals of the control group 6.20 £
0.11 G/ I. At the end of the experiment, the number of leukocytes in animals of the
third group approached the indicators of animals of the control group, respectively in
the control group - 6.33 £ 0.24 G / |, in the third group - 6.37 £ 0.05 G / |, in the
second group - 6.88 £ 0.12 G / I. In the leukocyte formula, table. 2.21, there is an
increase in the number of neutrophils, which indicates the development of
inflammatory processes (bacterial in nature).

The main changes in the leukocyte formula were observed in animals of the
third and second groups. There is a shift of the neutrophil nucleus to the right, which

confirms the bacterial infection in rats.
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Leukocyte formula of rat blood | series of studies (n=3, P>0,95)

Table 2.21

I group I group I1I group
Name At th_e At the end At th_e At the end At th_e At the end
indicator beginning of Fhe beginning oft_he beginning oft_he
of the experiment of the experiment of the experiment
experiment experiment experiment
Basophils,% 0 0 0 0
Eosinophils,% 0,1 0,1 0 0 0 0
Neutrophils,% 23,7 26,7 27,6 25,6 27,8 25,1
- rodnuclear 2,8 2,8 1,2 1,0 1,1 1,6
- segmental 20,9 23,9 26,4 24,6 26,7 23,5
Lymphocytes,% 72,3 69,3 68,3 70,4 68,2 70,9
Monocytes,% 3,9 3,9 4,1 4,0 4,0 4,0

Thus, in the second group, the percentage of neutrophils was 27.6, including
rod-nuclear 1.2%, and segment-nuclear 26.4%; in the third group, respectively, the
percentage of neutrophils - 27.8%, including rod-shaped 1.1% and segmental 26.7%.

At the end of the study, a decrease in the percentage of neutrophils in the
leukocyte formula of animals of the third experimental group was noted.

In the study of biochemical parameters of serum of rats, table. 2.22, which
simulates renal failure, there is a decrease in total protein and an increase in major
aminotransferases (AST and ALT), which indicates the development of inflammatory
processes in sick animals, cell destruction of vital organs (kidneys, liver, heart and
others) and loss protein with urine.

At the end of the experiment in the serum of rats of the second and third
groups there is an increase in protein levels, which confirms the cessation of its loss
in the urine. We observed the best indicators in animals, which are referred to the
third group.

At the same time, the serum levels of aminotransferases (AST and ALT)
decreased, which indicates the cessation of cell destruction (liver, kidney, heart) in
sick animals, especially the third group.

The level of glucose in the blood also decreased, which indicates the
normalization of metabolic processes in animals, especially the third group and the
gradual cessation of stress factors. Accordingly, the glucose level in rats was: in the
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first group - 5.33 £ 0.87 mmol / |, in the second group - 6.23 £ 0.21 mmol / I, in the
third group - 5.55 £ 0.20 mmol / I.
Table 2.22

Biochemical parameters of serum of rats of 1 series (M £ m) of researches (n=3, P>0,95)

) Biochemical parameters
Groups of animals  [Total protein, g/l | AST, U/ ALT,U/I Glucose, mmol / |
At the beginning of the experiment
I group 64,33+0,71 57,20+1,40 28,60,75 5,28+0,62
1T group 61,26+0,82 66,76+2,19 57,60+1,41 6,95+0,30
111 group 60,89+0,71 67,35+1,93 58,29+1,18 6,87+0,24
At the end of the experiment
I group 65,18+0,38 57,87+1,23 28,2+0,51 5,33+0,87
1T group 64,23+0,71 63,11+2,32 39,26+1,13 6,23+0,21
111 group 64,83+0,54 60,35+1,75 32,98+1,28 5,55+0,20

Based on the results obtained at all stages of the experiment in the first series,
it is possible to conclude that the diet, which includes the roots of the medicinal plant
Rhizoma Smilacis Glabrae (=1K%) during drug treatment, has a positive effect on
kidney recovery in rats.

In the second series of experiments, new rats were used, the roots of the me-
dicinal plant were replaced by 30% extract of the medicinal plant Rhizoma Smilacis
Glabrae (L1R%).

The experiment consisted of two preparatory periods, which lasted two days
and an experimental period, which lasted twenty-eight days. The number of animals
and the principle of the experiment were carried out according to the scheme, as in
the first series.

During the preparatory period, observations were made of the general
condition and behavior of the animals. During this period, animals of the three groups
received the basic standard diet.

During the experimental period, animals assigned to the first (control) and
second groups received the basic standard diet. Recipe bookmark diet for animals of
the third group, included the following ingredients - vegetable-fruit mixture of 5 g,

raw materials of plant origin 7 g, grain mixture of 28 g, 30% extract of the medicinal
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plant Rhizoma Smilacis Glabrae (&) 15 g.

In both periods, the animals received drinking water without restriction.

In animals belonging to the second and third groups, kidney disease was
simulated - pyelonephritis, according to the scheme of experiments, as in the first series.

During the experiment, anthropometric indicators, body temperature,
respiratory rate and number of heartbeats per minute, hematological and biochemical
parameters of blood were determined in animals.

At the beginning of the study, table. 2.23 in sick animals of the second and

third deterioration of the general condition was noted.

Table 2.23
Clinical parameters of rats Il series of studies (n=3, P>0,95)
Indexes ’ Norm ’ I group | Tgroup | 111 group
The beginning of the experiment
Body temperature, ° | 37-38°C 37,6111 39,1+1,22 39,5+0,42
C
Respiratory rate, min | 80 - 85 83,3+2,18 92,6 £1,32 91,4+1,43
Heart rate, min 300 - 500 392,7 + 16,2 440,5 + 19,16 | 439,7 + 25,27
General state mobile,  active, | mobile,  active, | inactive, poorly responsive to irri-
respond well to | respond well to | tation, most of the time lying
irritation and con- | irritation and con- | down, poorly consuming food
sume food sume food
At the end of the experiment
Body temperature, ° | 37-38°C 37,6+1,62 38,7 +£0,89 37,8 £1,43
C
Respiratory rate, min | 80 - 85 792+211 84,9+0,51 82,9 0,77
Heart rate, min 300 - 500 384,5+ 19,3 421,2 +17,43 | 383,4 + 17,47
At the end of the experiment
General state mobile,  active, | mobile,  active, | mobility and | mobile, active,
respond well to | respond well to | general reac- | respond well to
irritation and con- | irritation and con- | tion to stimu- | irritation and
sume food sume food li are satis- | consume food
factory, feed
intake is
good

In the anamnesis the manifestation in increase was noted:

- body temperature in rats, which were assigned to the second group was 39.1
+ 1.22 °C, in rats, which were assigned to the third group, body temperature was 39.5
+ 0.42 °C, compared with the first (control) group 37, 6 £ 1.11 °C;
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- purity of respiratory movements per minute in rats assigned to the second
group was 92.6 = 1.32, in rats assigned to the third group: 91.4 = 1.43 purity of res-
piratory movements, compared with the first (control) group: 83 , 3 £ 2.18 purity of
respiratory movements.

- heart rate in rats classified in the second group was: 440.5 + 19.16 shocks, in
rats classified in the third group: 439.7 £ 25.27 shocks, compared with the first (con-
trol) group 392.7 + 16.2 shocks.

Sick animals, which were assigned to the second and third groups were inac-
tive, poorly consumed food, most of the time lying down, poorly responding to irrita-
tion. After four weeks of treatment and prevention measures in animals, the general
condition improved. Thus, temperature, pulse and respiration in animals classified in
the second group were stabilized for 24 days, and in animals classified in the third
group for 20 days, which indicates a positive preventive effect of treatment with con-
comitant use of diet. The results of studies of animal body weight, table 2.24, showed
a stable positive increase in animals classified in the first (control) group, while in an-
imals classified in the second and third groups, this figure was much lower. The body
weight of animals with renal insufficiency, with pyelonephritis, which are classified
in the second and third groups, was less than the body weight of animals of the first

(control) group, which is 90.84% and 91.51%, respectively.

Table 2.24
Body weight of rats 11 series of studies (n=3, P>0,95
Average body I group IT group 111 group
Indexes weight when
placed on
experiment, g
At the beginning of the experiment
Live weight, g 88-100 r 97,45+3,65 88,52+3,49 89,18+4,90
Percentage to control,% 100 90,84 91,51
At the end of the experiment

Live weight, g 190,15+11,86 | 168,77+8,65 | 174,65+9,12
Absolute increase, g 92,70+3,18 80,25+2,67 85,47+3,23
Relative increase,% 48,75 47,54 49,12
Average daily gain, g 3,31 2,87 3,05
Percentage to control,% 100 88,75 91,84
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At the end of the experiment, body weight improved in animals in both the
second and third groups, due to the prophylactic effect of the drugs, but the best body
weight was observed in animals in the third group, which is confirmed by the
normalization of such indicators as : live weight in animals of the third group 174.65
+ 9.12 g against 168.77 £ 8.65 g in animals belonging to the second group; the
absolute increase in animals of the third group 85.47 + 3.23 g against
80.25 £ 2.67 g in animals of the second group.

In order to determine the state of homeostasis in healthy animals and animals
with pyelonephritis, a study of hematological and biochemical parameters of the
blood, table. 2.25, in animals of three groups.

Table 2.25

Hematological parameters of rats Il series of studies ( M+m). (n=3, P>0,95)

Groups of Hematological parameters
animals Hemoglobin, g /| | Erythrocytes, T/ 1| Leukocytes, G /1 | Hematocrit,%
At the beginning of the experiment
Norm 140 — 190 5,3-10 2,1-19,5 35-52
I group 186,21++1,56 5,17+0,10 5,78+0,02 37,34
IT group 138,23+1,48 4,39+0,11 7,21+0,03 33,71
I1I group 138,87+1,28 4,42+0,14 7,48+0,02 33,42
At the end of the experiment
Norm 140 — 190 5,3-10 2,1-19,5 35-52
I group 185,65+1,19 5,21+0,13 6,28+0,02 38,63
I group 162,43+2,56 4,61+0,12 6,81+0,02 35,23
I1I group 180,27+1,09 5,06+0,09 6,35+0,01 36,62

In animals with pyelonephritis, which are classified in the second and third
groups, at the beginning of the experiment there was the development of anemia - a
decrease in hemoglobin and erythrocytes per unit volume of blood. Such indicators
are directly related to the pathology of the kidneys, which produces the main
regulator of hematopoiesis in mammals - erythropoietin. Anemia in the body of sick
animals is confirmed by such a hematological indicator as hematocrit - in animals
belonging to the second group - 33, 71%, in animals belonging to the third group -
33.42%, compared with the control of 37.34% .

At the end of the experiment in animals belonging to the second and third

groups, hematological parameters improved, the best were observed in animals
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belonging to the third experimental group. Thus, the hematocrit - the first control
(control) group - 38.63%, the second group - 35.23%, the third group - 36.62%, the
hemoglobin index in animals belonging to the first (control) group - 185,65 +1.19 g
/1, in animals of the second group - 162.43 £ 2.56 g/ |, in animals of the third group -
180.27 = 1.09 g/ I; the indicator of erythrocytes at animals which are carried to the
first (control) group makes - 5,21 + 0,13 T / |, at animals of the second group - 4,61 +
0,12 T /I, at animals of the third group - 5.06 £ 0.09 T/ I.

The development of inflammatory processes in the body of sick rats, which
are assigned to the second and third groups, is evidenced by an increase in the
number of leukocytes per unit volume of blood. So at the beginning of the
experiment, in rats with renal pathology, leukocyte counts were as follows: in
animals of the second group - 7.21 + 0.03 G / |, in animals of the third group -7.48
0.02 G / I, compared with healthy animals of the first (control) group 5.78 £ 0.02 G / I.

At the end of the experiment, the number of leukocytes in animals belonging
to the third group normalized and approached the indicators of healthy animals,
which were assigned to the first (control) group, respectively - 6.28 £ 0.02 G / |, in
animals of the third group - 6 , 35 £ 0.01 G / I, in animals of the second
group - 6.81 £ 0.02 G/ I. In the leukocyte formula, table. 2.26, there is an increase in
the number of neutrophils, which indicates the development of inflammatory

processes (bacterial in nature).

Table 2.26
Leukocyte formula of rat blood 11 series of studies (n=3, P>0,95)
I group II group I1I group
Name At the At the end At the At the end At the At the end
beginning of the beginning of the beginning of the
indicator of the experiment of the experiment of the experiment
experiment experiment experiment
Basophils,% 0 0 0 0
Eosinophils,% 0 0 0 0 0 0
Neutrophils,% 23,9 24,3 28,2 25,0 21,7 24,7
- rodnuclear 2,1 2,1 1,6 1,8 1,8 1,4
- segmental 21,8 21,2 26,6 23,2 25,0 23,3
Lymphocytes,% 72,2 71,6 67,2 71,1 68,3 71,5
Monocytes,% 3,9 4,1 4,6 3,9 4,0 3,8
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There is a shift of the neutrophil nucleus to the right, which confirms the
bacterial infection in rats.

In animals belonging to the second group, the percentage of neutrophils was
28.2, including rod-shaped 1.6%, and segment-nuclear 26.6%; in animals that are in
the third group, respectively, the percentage of neutrophils - 27.7, including. rod-core
1.8% and segment-core 25.0%. At the end of the study, there was a decrease in the
percentage of neutrophils in the leukocyte formula in animals, which were assigned
to the third experimental group of neutrophils, respectively - 24.7%, including rod-
shaped 1.4% and segment-nuclear 23.3%. Such positive changes in the kidneys of
sick animals can be explained by the use of drug therapy in parallel with the use of a
diet that includes the extract. In the study of biochemical parameters of serum in rats,
which are classified in the second and third groups, table. 2.27, there is a decrease in
total protein in the serum and an increase in major aminotransferases (AST and ALT).

Table 2.27

Biochemical parameters of serum of rats of 11 series (M + m) of researches (n=3, P>0,95)

] Biochemical parameters
Groups of animals Total protein, g/l | AST, U/ ALT,U/I Glucose, mmol / |
At the beginning of the experiment

I group 65,18+0,66 59,13+1,18 27,9+0,23 5,43+0,89

IT group 62,34+0,21 68,87+2,26 56,51+1,33 6,77+0,16

I1I group 62,29+0,12 68,55+1,76 58,20+1,10 6,89+0,20

At the end of the experiment

I group 65,65+0,76 58,96+1,79 28,6+0,44 5,49+0,31

11 group 64,19+0,39 63,20+2,32 38,60+1,15 5,99+0,11

111 group 64,98+0,61 60,16+1,60 32,87+1,81 5,56+0,67

The results of research indicate the development of inflammatory processes in
the body of sick animals, the destruction of cells of vital organs (kidneys, liver, heart
and others), as well as the loss of significant amounts of protein in the urine.

At the end of the experiment in the serum of animals classified in the second
and third groups there is an increase in protein levels, which confirms the cessation of

its loss in the urine, respectively, in animals of the first (control) group - 65.65 £ 0.76
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g/ 1, in animals of the second - 64.19 £ 0.39 g / I, in animals of the third group, the
best values are 64.98 £ 0.61 g/ I.

At the same time there was a decrease in aminotransferases (AST and ALT)
in the serum, which indicates the cessation of cell destruction (liver, kidney, heart) in
sick animals, especially in animals belonging to the third group of AST - 60,16 + 1,
60U /land ALT -32.87+1.81U /1.

The level of glucose in the blood also decreased, which indicates the
normalization of metabolic processes in animals, especially the third group and the
gradual cessation of stress factors. Accordingly, the glucose level was: in animals
classified in the first group - 5.49 £ 0.31 mmol / I, in animals classified in the second
group - 5.99 £ 0.11 mmol / |, in animals which are referred to the third group - 5.56 +
0.67 mmol /1.

In the second series of experiments, positive results were obtained at each
stage, especially the improvement of health in animals, which are classified in the
third group. As a result, it is possible to conclude that the use of 30% aqueous extract

of the medicinal plant Rhizoma Smilacis Glabrae (=78%) in the diet in parallel with
drug therapy has a positive effect on the recovery of rats with pyelonephritis.

The third series of tests was performed with new rats according to a similar
scheme of research, which was used in the first and second series. However, the diet
for animals belonging to the third group has changed dramatically. In the prescription
bookmark, the vegetable-fruit mixture was replaced by long-term storage products

- Fruit and vegetable puree based on apple, banana and pumpkin with the ad-
dition of medicinal plant extract Rhizoma Smilacis Glabrae (11£%);

- Fruit puree based on apple and banana with the addition of medicinal plant
extract Rhizoma Smilacis Glabrae (1R%);

- Pumpkin and apple fruit and vegetable puree with the addition of medicinal
plant extract Rhizoma Smilacis Glabrae (1-18%);

The composition of the diet included the following ingredients - puree based

on vegetable raw materials -15 g, animal raw materials - 7 g, grain mixture 18 g. The
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puree was changed every day depending on the range. At the same time, in addition

to drinking water, the animals were given free access to plant-based nectars with

Rhizoma Smilacis Glabrae (-:1K%) extract:

- Apple nectar; Banana nectar; Apple and banana nectar.

The results of studies of the clinical condition of animals are given in table 2.28.

Table 2.28
Clinical parameters of rats 111 series of studies (n=3, P>0,95)
Indexes | Norm | Igroup | Ilgroup | III group
The beginning of the experiment
Body temperature, °C 37-38°C 37,0+ 1,10 39,1+1,32 39,0+ 0,42
Respiratory rate, min 80 - 85 81,4+1,92 89,6 +1,18 90,8 + 1,89
Heart rate, min 300 - 500 386 + 15,1 438,2 £19,21 | 436,5+ 22,31

General state

mobile, active, respond well to
irritation and consume food

inactive, poorly responsive to irri-
tation, most of the time lying
down, poorly consuming food

At the end of the experiment

Body temperature, °C 37-38°C 37,3+0,76 | 38,2+0,27 38,0 + 0,40
Respiratory rate, min 80 - 85 80,9 + 2,20 84,9+051 |84,0+£0,44
Heart rate, min 300 - 500 384,2+17,2 |401,3+20,29 | 380+ 11,16
General state mobile, active, | mobile, ac- | mobility and | mobile, active,
respond well to | tive, respond | general reac- | respond well to
irritation  and | well to irrita- | tion to stimuli | irritation  and
consume food | tion and con- | are satisfacto- | consume food
sume food ry, feed in-
take is good

At the beginning of the study in sick animals classified in the second and third

groups, there was a deterioration of the general condition, which manifested itself in

an increase in body temperature (in animals of the second group 39.1 £ 1.32 oC; in

animals of the third group -39, 0 £ 0.42), the purity of respiratory movements (in

animals of the second group - 89.6 + 1.18; in animals of the third group - 90.8 £+ 1.89)

heart rate (in animals of the second group - 438, 2 £ 19.21 shocks, in animals of the

third group - 436.5 + 22.31 shocks). Sick animals were inactive, consumed food

poorly, lay most of the time, reacted poorly to stimuli. After drug treatment, which

lasted four weeks in sick animals, which are classified in the second and third groups,

the general condition improved. Thus, the temperature, pulse and respiration in the

animals of the second group were stabilized for 26 days, and in the animals of the
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third group for 22 days, which indicates a positive treatment and diet of animals in
the third group. The results of anthropometric studies, table. 2.29, was performed by
weighing the animals. Positive stable weight gain was observed in animals classified
in the first (control) group, in animals with pyelonephritis, which were classified in
the second and third groups, body weight during the study period was relatively
lower than the body weight of the first animals ( control) group. The body weight of
animals with inflammatory process in the kidneys, which were assigned to the second
and third groups, was less than the body weight of animals, which were assigned to

the first (control) group, which is 90.68% and 91.88%, respectively.

Table 2.29
Body weight of rats 111 series of studies (n=3, P>0,95
Average body I group I group M1 group
Indexes weight when
placed on
experiment, ¢
At the beginning of the experiment

Live weight, g 88-100 r 97,45+3,55 88,37+2,97 89,54+4,87
Percentage to control,% 100 90,68 91,88

At the end of the experiment
Live weight, g 189,40+10,16 | 164,18+8,09 | 179,65+9,76
Absolute increase, ¢ 91,95+3,51 62,36+2,93 90,11+2,45
Relative increase,% 48,54 46,43 50,15
Average daily gain, ¢ 3,28 2,23 3,21
Percentage to control,% 100 86,68 94,85

At the end of the experiment, in both the second and third groups, the body
weight of the animals improved, which is due to the therapeutic and prophylactic
effects of drugs. At the same time, the best indicators of body weight of animals were
noted, which are referred to the third group, which is confirmed by the normalization
of live weight, absolute growth, relative gain, average daily gain, percentage to
control.

To determine the state of homeostasis in healthy animals and animals with
renal

insufficiency, a study was conducted, table. 2.30, hematological and

biochemical parameters of blood.
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Table 2.30

Hematological parameters of rats Il series of studies ( M+m). (n=3, P>0,95)

Groups of Hematological parameters
animals Hemoglobin, g /1 | Erythrocytes, T/ 1| Leukocytes, G /1 | Hematocrit,%
At the beginning of the experiment
Norm 140 — 190 5,3-10 2,1-19,5 35-52
I group 189,17+3,10 5,20+0,09 5,61+0,05 37,65
IT group 141,28+1,67 4.47+0,28 7,98%0,09 33, 47
111 group 140,15+1,07 4,39+0,10 7,85%0,04 33,25
At the end of the experiment
Norm 140 — 190 5,3-10 2,1-19,5 35-52
I group 188,43+1,20 5,33+0,17 6,87+0,03 38,00
1T group 176,60+2,35 4,98+0,20 7,43+0,04 36,28
III group 184,87+1,10 5,11+0,10 6,74+0,02 37,25

In animals with pyelonephritis, which are classified in the second and third
groups, at the beginning of the experiment there is the development of anemia - a
decrease in hemoglobin and erythrocytes per unit volume of blood, respectively, in
animals in the second group hemoglobin 141.28 + 1, 67 g / I, the number of
erythrocytes 4.47 + 0.28 T / I, in animals that belong to the third group, the
hemoglobin content of 140.15 + 1.07 g / |, the number of erythrocytes 4.39+0,10T
/ 1. Anemia in the body of sick animals is confirmed by such a hematological
indicator as hematocrit - in animals of the second group - 33, 47%, in animals of the
third group - 33,25%, in comparison with animals that are referred to the first
(control) group 37,65 %.

At the end of the experiment, hematological parameters improved, the best
indicators were observed in animals belonging to the third group, namely hematocrit
in animals of the third group 37.25%, in animals of the second group 36.28%, in
animals of the first group 38.00%. Hemoglobin - in animals of the first (control)
group - 188.43 + 1.20 g / |, in animals of the second group - 176.60 £ 2.35 g/ |, in
animals of the third group - 184.87 + 1.10 g / I. Erythrocytes - in animals of the first
(control) group - 5.33 £ 0.17 T /|, in animals of the second group - 4.98 + 0.20 T/ |,
in animals of the third group - 5.11 +0.10 T/ I.

At the beginning of the experiment, in animals with renal pathology,

leukocyte counts indicated the development of inflammatory processes: in animals
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belonging to the second group - 7.98 £ 0.09 G / I, in animals belonging to the third
group -7.85 = 0.04 G / |, compared with healthy animals, which are assigned to the
first (control group) 5.61 £ 0.05 G/ I.

At the end of the experiment, the number of leukocytes in animals classified
in the third group normalized and approached the indicators of healthy animals in the
first (control) group, respectively, in animals of the first (control) group - 6.87 + 0.03
G /|, the third group - 6.74 £ 0.02 G / |, the second group - 7.43 £ 0.04 G/ I.

In the leukocyte formula, table. 2.31, there is an increase in the number of

neutrophils, which indicates the development of inflammatory processes (bacterial in

nature).
Table 2.31
Leukocyte formula of rat blood 111 series of studies (n=3, P>0,95)
I group IT group III group
Name At the At the end At the At the end At the At the end
beginning of the beginning of the beginning of the
indicator of the experiment of the experiment of the experiment
experiment experiment experiment
Basophils,% 0 0 0 0
Eosinophils,% 0 0,1 0 0 0 0
Neutrophils,% 25,9 26,2 27,2 25,6 28,5 26,6
- rodnuclear 2,1 2,2 1,0 1,0 1,5 2,3
- segmental 23,8 24,0 26,2 24,6 27,0 24,3
Lymphocytes,% 70,1 70,2 68,6 70,4 67,6 69,5
Monocytes,% 4,0 3,6 4,2 4,0 3,9 3,9

At the end of the study, there was a decrease in the percentage of neutrophils
in the leukocyte formula, especially in animals that belong to the third experimental
group. Such changes can be explained by the positive effect of drug therapy with the
parallel use of a diet that includes products of functional, prophylactic purposes.

In animals with renal insufficiency and the development of pyelonephritis,
which are classified in the second and third groups, there is a deterioration of
biochemical parameters of blood inversion, namely a decrease in total protein and an
increase in major aminotransferases (AST and ALT), table. 2.32, which indicates the
development of inflammatory processes in the body of sick animals, the destruction
of cells of the kidneys, liver, heart and others and the loss of protein in the urine.
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Table 2.32

Biochemical parameters of serum of rats of 111 series (M + m) of researches (n=3, P>0,95)

] Biochemical parameters
Groups of animals Total protein, g/l | AST, U/ ALT, U/ Glucose, mmol / |
At the beginning of the experiment

I group 65,41+0,50 57,78+2,05 29,10+0,50 5,33+0,65

1T group 60,13+0,67 67,91+2,27 59,52+1,58 7,24+0,27

111 group 60,20+0,18 68,19+1,98 59,44+1,07 7,41+0,20

At the end of the experiment

I group 65,55+0,29 58,10+1,02 28,8+0,40 5,72+0,46
1T group 63,48+0,60 63,30£1,69 31,11+1,08 6,10+0,18
111 group 64,19+0,23 62,57+1,72 30,78+1,03 6,05+0,10

At the end of the experiment in the serum of rats, which are classified in the
second and third groups, there is an increase in protein levels, which confirms the
cessation of its loss in the urine. In animals belonging to the second group, the protein
content is 63.48 £ 0.60 g/ I, in animals belonging to the third group 64.19 £ 0.23 g/ |.

At the same time there is a decrease in aminotransferases (AST and ALT) in
the serum, which indicates the cessation of cell destruction (liver, kidney, heart) in
sick animals, especially positive indicators, which are classified in the third group -
AST 62.57 £ 1.72 Units /I, ALT - 30.78 £ 1.03 Units / I.

The level of glucose in the blood also decreased, which also indicates the
normalization of metabolic processes in animals, especially the third group.

Clinical trials in rats in each series of experiments confirm the effectiveness
of the medicinal plant Rhizoma Smilacis Glabrae (1=78%), extract from it, as well as
products with the addition of extract in the treatment of Kkidney disease -
pyelonephritis with concomitant use of drug therapy. At the same time, it can be
argued that products with the extract of the medicinal plant Rhizoma Smilacis

Glabrae (1t 1k %), have a positive effect on the recovery of patients with

pyelonephritis during preventive treatment.
Histological research. At the beginning of the study, three infected rats
with pyelonephritis were dissected to confirm the diagnosis, namely the development

of inflammatory processes in the interstitial tissue of the kidney, cups and renal pelvis,
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which contribute to the development of renal failure. The study examined the kidneys,
stomach and pancreas, intestines, liver and spleen of rats, which participated in
clinical trials in the third series of the first (control) group and the third group, which
received drug treatment in parallel with a functional diet.

At autopsy in all animals from the kidneys was found - a slight symmetrical
increase in size, but the anatomical shape of the kidneys and their surface is not
changed, the capsule is shiny. In the section of the kidneys there is a preservation of
the differentiation of their parenchyma into zones. The development of inflammatory
processes was evidenced by: insignificant dilation of the vessels of the kidneys, their
fullness, the development of focal hyperemia of the mucous membrane of the renal
pelvis. White-gray dot foci and red hyperemic bands were observed in the cortical
area. The ureters are slightly dilated at the points of departure from the pelvis.

At histologic research of rats which are carried to the third group, fig. 2.17,
they revealed the appearance in the tissues of the kidneys, of focal inflammatory

polymorphic-cellular infiltrates, which had varying degrees of manifestation.
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Fig. 2.17 Focal inflammatory polymorphic-cellular infiltrates of kidney tissue, varying

degrees of manifestation

In the renal tortuous tubules of the cortical layer there is expansion and the
phenomenon of moderate atrophy of the nephrothelium. In the cerebral layer, the
tubules and their collecting tubules are dilated, filled with leukocytes. The epithelium
in some ducts is necrotized. Connective tissue layers between the tubules are dilated,
swollen, permeated with leukocyte infiltrates. Due to the full blood of the capillaries
of the glomeruli, a slight increase in glomeruli develops. At the end of the study, the
kidneys of rats were considered, which are classified in the first (control) group, Fig.
3.18, and the kidneys of rats, which are classified in the third group, Fig. 3.19, to

determine the positivity of medical treatment and preventive nutrition.
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1 2

Fig. 2.18 Rat kidney of the first (control) group: 1 - body structure; 2 anatomical
location of the organ

The kidney of a rat, which is assigned to the first (control) group, is
anatomically correct, the shape is unchanged, the color is dark cherry, the surface is
shiny, at the same time there is a preservation of organ structure, clear differentiation

into cortical and cerebral layers.

1 2
Fig. 3.19 Rat kidney of the third group: 1 - structure of the organ; 2 anatomical location of

the organ
As a result of the study it was found, Fig.2.20, 2.21, that at autopsy the

location of the kidneys in all animals is anatomically correct, the structure according
to the species of animals. The kidneys are not enlarged, have an elastic consistency, a
shiny surface. The color of the organs is dark cherry. There are no signs of
inflammatory processes both on the surface and in the thickness of the organs, which
was also confirmed by histological examination of the organs. In the kidneys of rats,
which is assigned to the first (control) group, the cortical and cerebral layers are well

differentiated x40.
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Fig. 2.20 Rat kidney of the first group: 1 - cortical layer; 2 - a capsule, 3 -

tubules
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The glomeruli are arranged, the same size. The glomerular capsule is
traceable, the capsule cavity is free, the lumen of the tubules is not dilated, x100. The
correct location of straight and tortuous canals, there is a fullness of blood vessels,
x100.

1, x40

Fig. 23.21 Rat kidney of the third group: 1 - cortical layer; 2 - a capsule, 3 — tubules

Histologically in the renal tissue of animals, which are referred to the first
(control) and third groups, there is a preservation of the architecture of the body, a
clear differentiation into cortical and cerebral layers. The glomeruli have acquired the
same size, the capsule is clearly visible, its cavity is free. Vessels are full-blooded,
thin-walled. The tortuous tubules are not dilated, the cell nuclei are monomorphic, the
cytoplasm is homogeneous. Straight tubules are located in parallel, their lumen is not
expanded. The renal calyx is not dilated, the epithelium is transitional, somewhat in a
state of hypoplasia.

In other organs, both macroscopic and microscopic changes were identical
structures of animal organs which are referred to the first (control) group.

When studying the location of the stomach and pancreas, Fig. 2.22, it is noted

that they are located anatomically correct.

Fig. 2.22 Stomach of a rat: 1 - the first (control) group; 2 - third group
The stomach and pancreas of rats, which are classified in the first (control)

and third groups, have a natural color, the structure of the organs corresponds to the
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species of animals. Neoplasms, protrusions, discoloration of organs are absent. The
absence of pathology is also confirmed by histological examination, organ, fig. 3.23
and 3.24.

1, x100
Fig. 2.23 Stomach of the rat of the first (control) group: 1 - height of a gastric gland;

2 - the mucous membrane of the stomach

1. x100

Fig. 2.24 Stomach of a rat of the third group: 1 - height of a gastric gland; 2 - the mucous
membrane of the stomach

The histological structure of the organ of rats, which are referred to the first
(control) and third groups, is intact. Mucous, muscular and serous membranes are
well visible in the stomach wall. The epithelium is simple columnar glandular. The
own plate is formed by loose fibrous fabric. In the fibrous tissue of all parts of the
stomach are well-developed gastric glands, the ducts of which open into the gastric
pits. The muscular plate of the organ is formed by layers of smooth muscles. The
gastric mucosa has a well-developed capillary and lymphatic network. The height of
the mucosa is normal, the glands are orderly.

At research of intestines, it is noted that on autopsy the arrangement of
components of intestines is anatomically correct, corresponds to age and a kind of
animals. There is no change in the shape and color of the intestine. There are no
neoplasms. At the same time, this is confirmed by histological examination of the

body, the results are shown in Fig. 2.25 and 2.26.
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1. x400

Fig. 2.25 Small intestine of the rat of the first (control): 1 - villi of a mucous
membrane; 2 - alands of the intestinal mucosa

1, x400

Fig. 3.26 The small intestine of rats of the third group: 1 - villi of the mucous
membrane; 2 - glands of the intestinal mucosa

The mucous membrane is represented by epithelium, own and muscular plates,
submucosal basis. The epithelium is simple, columnar border. Actually, the plate consists
of loose fibrous tissue, in which well-developed lymphoid formations (lymphoid nodules),
there are well-developed and ordered elastic and reticuoyar fibers. The muscle plate
consists of well-developed muscle tissue. A well-developed blood and lymphoid network
Is noted in the submucosal base. Intestinal villi are well developed, high. In the study of
the liver, Fig. 2.27, it was found that at autopsy the location of the liver in all animals is

anatomically correct, the structure according to the species of animals.

Fig. 3.27 Rat liver: 1 - the first (control) group; 2 - third group

The liver is not enlarged, has an elastic consistency. The color of the body is
dark cherry, the surface is shiny. There are no signs of inflammatory processes and
neoplasms, both on the surface and inside the body.

Histological examinations, fig. 2.28, also confirm the absence of organ pa-
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thology.

Fig. 2.28 Rat liver: 1 - architectonics of the body; 2 - the limit of the lobe of the liver; 3 -
hepatic lobe; 4 - the periphery of the lobe, vessel, duct

In projection 1, Fig. 2.28 shows the architectonics of the organ is preserved,
preserved lobed organ, shows a clear border of the liver lobe (projection 2), in
projection 3, it is seen that the hepatic lobe, part of the nuclei are hyperchromic, the
cytoplasm is inhomogeneous, clearly visible periphery of the lobe, vessels, ducts
(projection 4).

The architectonics of the organ is preserved, the lobes of the liver are clear,
single central veins are dilated. In hepatic lobes the central veins, hepatic plates,
sinusoidal blood capillaries, bilious capillaries are well found out. Beams are saved.
Hepatocytes are monomorphic, individual nuclei are hyperchromic, the cytoplasm is
inhomogeneous. The histological structure of the organ is intact.

The absence of pathological changes in the liver indicates the lack of negative
effects of therapeutic and prophylactic products on the metabolism of patients with
pyelonephritis in rats (protein, fat, carbohydrate, etc.). Violations of bile formation
and bile secretion were also not detected. At autopsy, the location of the spleen in all
animals is anatomically correct, the structure according to the species of animals. The
spleen is not enlarged, full-blooded, elastic consistency. The color of the body is dark
cherry. There are no signs of inflammatory processes and neoplasms both on the

surface and in the middle of the organs. The absence of pathology is also confirmed
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by histological examination of the organ, Fig. 2.29.

1, x100 2,x100
Fig. 2.29 Rat spleen: 1 - architectonics of the body; 2 - white and red pulp; 3 - structure of

capsules and trabeculae; 4 - nodules

In projection 1, Fig. 2.29, it is seen that the architectonics of the organ without
violations, good development of white and red pulp, in the white pulp there are
numerous lymphoid nodules (projection 2), in projection 3 the structure of the
capsule and trabeculae without violations is visible, good development is noted
numerical nodes (projection 4). The histological structure of the organ is intact. The
architecture of the body is preserved, the ratio of red and white pulp is normal. White
pulp (from 18 to 20%) is represented by well-developed numerous nodules and
periarterial lymphoid sheaths (couplings). Red pulp (from 78 to 80%), numerous
arterioles, capillaries, sinuses are noted.

The absence of pathological changes in the spleen, which is a universal organ
of hematopoiesis in rodents, indicates the good development of cells of the lymphoid,
erythroid and granulation cells, which provide the immune response of animals.

Based on the obtained histological examinations of the kidneys, stomach and
pancreas, intestines, liver and spleen of rats, it is possible to conclude that in the
period of drug treatment with the parallel use of a diet that includes therapeutic and
prophylactic products based on 30 % extract of the medicinal plant Rhizoma Smilacis
Glabrae (%%, improves the metabolic processes in the organs and tissues of rats

with pyelonephritis. The use of such a diet helps to reduce the development of
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damage to kidney tissue (alteration and exudation) and the activation and

strengthening of regenerative processes in damaged tissues.

SECTION III
PRODUCTION TECHNOLOGIES
FUNCTIONAL PURPOSE FOR CHILDREN

The production of long-term storage products for functional purposes differs
from the production of general-purpose products by specific requirements for
technology, equipment, sanitary and anti-epidemic regime, chemical and technical
control, quality and safety indicators and in fact represents a separate industry.

The quality and safety of food are affected by raw materials and technological
processing operations. The previous sections presented the results of a research of
varieties of vegetables and fruits that are traditionally grown in Ukraine and China,
defined parameters of quality and manufacturability. Preservation of native
substances in raw materials during processing is necessary, it affects the quality and

safety of the finished product, and most importantly its functionality.

The impact of technological operations on the quality of finished
products

According to the traditional technologies of production of long-term storage
products for children, repeated heat treatment of raw materials is provided. Starting
from the primary technological operations, the raw material is subjected to heat
treatment. Vegetables, fruits, berries are treated with prepared, bubbling steam under
a pressure of 50 to 100 kPa. Under the action of high temperature insoluble
protopectin, forms the middle plates, which connect the individual cells and "cement
the tissue"”, and changes into soluble pectin. As a result, the tissue softens, and the
fruit can be rubbed, separating the seed chamber or stone without noticeable loss of
pulp. The heating process contributes to the inactivation of enzymes of raw materials,
which leads to oxidation of tannins by oxygen and the formation of dark colored

flobafen. The process of heat treatment does not contribute to preservation of the
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natural color of the puree, and also due to influence of high temperature some
microorganisms are destroyed. At the same time there is a negative impactofheat
treatment of vegetable raw materials. In the course of researches the positive and
negative factors of influence of thermal processing on raw materials of a vegetable
origin have been defined.

Comparative characteristics of heat treatment of raw
materials of plant origin. In the process of applied research, the processing of
raw materials in laboratory and industrial conditions was carried out.

For the experiment they used pumpkin and apples, traditionally grown in
Ukraine and the China, varieties which are investigated and given in section 3. The
technological operations for apples and pumpkins inspection such as calibration and
washing primary are identical/

In the laboratory, the peeling of the pumpkin was carried out on the device of
a lathe for woodworking. The fruits of the pumpkin were placed one by one in the
cartridge of the front "head" and adjusted with a conical clamp of the rear "head".
When the fruit is rotated, the bark is removed with the help of a special cutter knife.
The final cleaning was performed by hand, followed by cutting and separation of
seeds. After cleaning, the pumpkins were crushed step by step in the first stage into
pieces from 20 to 30 mm, in the second stage into pieces in the largest cross section
from 3 to 5 mm. Shredded pumpkin was boiled at a temperature of 98 oC * 2 for
different periods of time of 10, 15, 20 minutes. Boiling was performed in a vertical
autoclave laboratory type Tuttnauer 5075 ELV-WR. The boiled mass was thoroughly
mixed to form a homogeneous puree.

In parallel the washed seedless pieces of pumpkin, shaken up in a blender.
The indicators of such puree, are taken for control in the study of puree made in
laboratory and industrial conditions.

In industrial conditions, pumpkin was prepared on a special complex of
equipment A9-KLM / 4-01 for the manufacture of puree products from vegetable raw
materials for children. According to the technology and equipment, peeling pumpkin

iIs not provided. Pumpkins were pre-soaked with continuous bubbling with
82



compressed air. After soaking, the pumpkins were washed with brushes with a
continuous supply of water. The peeled pumpkins were inspected and the stalks were
separated, followed by rinsing. The peeled fruits were crushed into parts to separate
the seeds. The peeled pumpkin was crushed into pieces ranging in size from 5 to 6
mm and boiled at 105 ° C + 2 for 10, 15, 20 minutes. After the heat treatment for
different times, the puree was examined for the content of mass fraction of vitamins
and soluble solids. The research results are given in table 3.1.

Table 3.1

Comparative chemical composition of pumpkin puree (n=3, P>0,95)

Mass fraction of vitamins, mg%

Parameters Mass fraction

puree processing B-
. soluble dry . C B1 B> PP
pumpkin substances, % pectin, g | carotene

Without heat 10,0 1,91 9,4 8,4 0,04 0,04 | 0,47
treatment (control)

The puree is made in the laboratory

Temperature 98 °C 9,1 1,97 3,76 45 | 0,024 | 0,024 | 0,29
for 10 min.
Temperature 98 °C 9,1 1,99 3,57 4,36 | 0,022 | 0,023 | 0,26
for 15 min.
Temperature 98 °C 9,1 1,99 3,57 4,11 | 0,020 | 0,022 | 0,24
for 20 min.
Puree is made in industrial conditions
Temperature 105 °C 8,8 1,99 3,38 4,36 | 0,022 | 0,024 | 0,28
for 10 min.
Temperature 105 °C 8,8 1,99 3,10 4,03 | 0,021 | 0,022 | 0,25
for 15 min.
Temperature 105 °C 8,8 1,99 2,90 3,38 | 0,020 | 0,021 | 0,23
for 20 min.

The heat treatment and the use of high amounts of water negatively affect the
quality of the puree. The mass fraction of soluble dry matter reduces by 10% in puree,
which is made in laboratory conditions and by 11% in puree, which is made in
industrial conditions. At the same time, the content of mass fraction of pectin in puree,
which is made in laboratory and industrial conditions, is increased by 4% and 4.7%,
respectively. The quantitative content of the water-soluble fraction of pectin
substances exceeds the value of the insoluble fraction of propectin. After the heat
treatment, the amount of propectin decreases and the pectin content increases. At the

same time there is a decrease in the mass fraction of vitamins and [-carotene.
(o]e)



Compared to puree, which is controlled, vitamin C is reduced by 46% and 48%, B
vitamins, on average by 40% and 43%, vitamin PP by 38% and 40%, [B-carotene
content is reduced by 60 % and 64% respectively. Puree, which is made in the
laboratory, is much better in terms of quality than puree, which is produced in the
conditions of production and will differ significantly in rich color. For further
research, it was decided to make a puree in the laboratory. The peeled pumpkins
without seeds and bark were, crushed, rubbed sequentially, the first rubbing was on
sieves with a hole size of 1.2 mm to 1.5 mm, the second rubbing was on sieves with a
hole size of 0.4 mm to 0.05 mm. Subsequently, the technology was modulated.

There is no traditional technology of canning pumpkin puree in glass
containers, but there is a technology of canning pumpkin honey. This technology
involves adjusting the pH of the puree, which affects the sterilization formula. As an
experiment, 0.8 kg of citric acid per 500 kg of puree was added to the puree while
stirring. As a result, the mass fraction of titrated acid puree (based on lemon acid)
was 0.3%, pH 4.2. After mixing, the puree was heated to a temperature of 95 °C and
packaged in glass jars shooting range 1-82-1000. The capped jars were sterilized

according to the sterilization formula (3.1)
25-90-40

120°C (3.1)

Counterpressure from 250 to 280 kPa, or from 2,5 to 2,8 kgf / cm?.

In parallel, puree was made in industrial conditions. The peeled pumpkins
without seeds and bark, were crushed and rubbed sequentially, the first rubbing was
on sieves with a hole size of 1.2 mm to 1.5 mm, the second rubbing was on sieves
with a hole size of 0.4 mm to 0.05 mm. After the puree was instantly heated to 80 °C
and subjected to homogenization, under a pressure of 10 to 15 MPa, the dispersion of
the puree was from 20 to 30 um. After the homogenization process, the puree was
sterilized in a stream on Manzini aseptic canning equipment. before packing in
aseptic bags made of polymeric materials (packaging type "Bag-in-box"), with a

capacity of 5 dm?, according to the mode:

84



- heating in a heat exchanger to a sterilization temperature (138 +2) °C;

- holding in the holder at temperature (138%2) °C — 190 s;

- cooling in the heat exchanger to temperature 35°C;

The packaging temperature of the product is not higher 35°C.

The installation performance is 2,2 m®/h. to 2,5 m¥/h..

The adjustment of the acidity of the puree was not performed, the pH of the
puree was 5.7.

Pumpkin puree made in laboratory and industrial conditions was sent for stor-
age in warehouses at a temperature of 0°C to 25°C and a relative humidity of not
more than 75%, for subsequent continuation of research after storage for 12 months.

At the same time in laboratory and production conditions a puree of apples,
grown in China and Ukraine was made, The results of the study of varieties are given
in the previous section. Shredded apples were boiled at a temperature of 98 ° C + 2 at
different times of 5, 10, 15 minutes. a puree-like mass was made using a blender. In
parallel, a puree-like mass was made without the heat treatment. Under industrial
conditions, the apples were inspected after washing in two sequentially installed
washing machines. After washing, the apples were inspected and rinsed in the shower
at a water pressure of 130-150 kPa. After that the apple was crushed into pieces
ranging in size from 3 to 5 mm. The shredded apples were rubbed on a unified wiping
equipment. The obtained apple puree was subjected to heat treatment in the
equipment for boiling for 5 - 10 min, at a temperature of 98 ° C = 2. After heat
treatment for different periods of time, the puree was examined for the content of
mass fraction of vitamins, soluble solids and pectin. To compare the indicators, puree,
made in the laboratory, without heat treatment was selected for control. The research
results are given in table. 3.2.

Raw materials during heat treatment are diluted with condensate. The amount
of condensate is from about 16 to 25% of the weight of the raw material, which leads
to a decrease in the mass fraction of the soluble dry and this leads to deterioration of

the quality of the product as a whole. At the same time, to increase the mass fraction
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of the soluble dry matter to the appropriate rate, the puree must be concentrated,
which also adversely affects the quality of the finished product.
Table 3.2

Comparative chemical composition of apple puree (n=3, P>0,95)

Mass fraction of vitamins, mg%

Apple puree pro- Mass fraction B-

cessing parameters = 1 ble dry substances, % | pectin, g | carotene €| B | Bz | PP
Without heat 13,0 1,6 0,01 9,7 100100101
treatment (control)

The puree made in the laboratory

Temperature 80 °C 10,4 1,6 0,004 5,8 | 0006 | 0,006 | 0,06
for 10 min.
Temperature 80°C 10,4 1,7 0,004 4,8 | 0,006 |0,006 | 0,06
for 15 min.
Temperature 80 °C 10,4 1,7 0,003 4,5 | 0,006 |0,006 | 0,06
for 20 min.
Puree is made in industrial conditions
Temperature 98 °C 9,8 1,7 0,003 4,4 10,004 | 0,004 |0,04
for 10 min.
Temperaturea 98 °C 9,8 1,7 0,003 42 |0,004 0,004 |0,04
for 15 min.
Temperature 98 °C 9,8 1,7 0,002 4,2 |0,004 | 0,004 |0,04
for 20 min.

As a result of the influence of heat treatment of apples, the mass fraction of
vitamins and B-carotene also decreased by an average of 40 to 65%. The pectin
content remained unchanged, which can be explained by the fact that after heat
treatment there is a decrease in the amount of propectin and an increase in the pectin
content.

For further experiment, the apple puree was made using traditional
technology, which was improved. Apple puree was made according to two schemes.

The first scheme included the traditional preparation of apples - washing
inspection and rinsing apples in the shower, at a water pressure of 130-150 kPa. After
that the apple was crushed into pieces ranging in size from 3 to 5 mm. The shredded
apples were rubbed on a unifild wiping equipment. Wiping was performed in two
stages. The first stage on a wiping machine with a hole diameter of 1.2 to 1.5 mm, the

second stage on a wiping machine with a hole diameter of 0.7 to 0.8 mm. After the
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puree was heated to a temperature of 80 °C. and packed in glass jars type
[11-82-1900. The pH was monitored before packing. In the puree, it did not exceed
4.2, which made it possible to apply the current sterilization regime. The cans closed
with lids sterilized by autoclaves B6-KA2-B, according to formula (3.2). The ratio of
temperature and pressure in the autoclave was used according to the table, which

shows the letter of approval of the sterilization mode.
25—-55-35

105°C (3.2)

The second scheme included the traditional preparation of apples suchas
washing inspection and rinsing apples in the shower, at a water pressure of 130-150
kPa. After the apple was crushed into pieces ranging in size from 3 to 5 mm.
Shredded apples were rubbed on a unifild wiping equipment. Wiping was performed
in two stages. The first stage on a wiping machine with a hole diameter of 1.2 to 1.5
mm, the second stage on a wiping machine with a hole diameter of 0.7 to 0.8 mm.
The prepared puree was instantly heated to 80 °C and subjected to homogenization,
under a pressure of 10 to 15 MPa, the dispersion of the puree was from 20 to 30 pum.
After the homogenization process, the puree was sterilized in a stream on aseptic
canning equipment "Manzini" before packing in aseptic bags made of polymeric
materials (packaging type "Bag-in-box"), with a capacity of 5 dm?, according to the
mode:

- heating in a heat exchanger to a sterilization temperature (110 £2) °C,

- holding in the holder at temperature (110£2) °C — 60 s;

- cooling in the heat exchanger to temperature 35°C;

The packaging temperature of the product is not higher 35 °C.

Productivity of installation - 2,2 m3/h - 2,5 m¥h.

No acidity adjustment of the puree was performed, the pH of the puree was 4.2.

Apple puree, which is made according to two schemes, was sent for storage in
warehouses at a temperature of 0°C to 25°C and a relative humidity of not more than

75%, for subsequent continuation of research after storage for 12 months.
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After storage in the warehouse, the puree was examined for compliance with
quality and safety. For each study, two packing units of each product were randomly
selected. Spot samples were taken from each packing unit and then combined into
one (pooled) sample.

According to safety indicators the pumpkin puree, which is made with the
addition of lemon acid to adjust the pH, which was 4.2, as well as the apple puree,
which pH was also 4.2, was classified as group B, and the pumpkin puree, which was
made without the addition of lemon acid and the pH was 5.7 was assigned to group A,
in accordance with the procedure for microbiological quality control of canned food,
Instructions on the procedure for sanitary and technical control of canned food at
industrial enterprises, wholesale bases, in retail trade and at public catering
establishments Ne I 4.4.4.077-2001 dated 07.11.2001 [99].

According to microbiological indicators, the apple puree and pumpkin puree
met the established requirements and had no visible signs of microbiological spoilage
(mold, fermentation, mucus). The content of toxic elements, patulin mycotoxin,
radionuclides in the puree did not exceed the permissible levels and was within the
norms established by the Medico-biological requirements and sanitary quality
standards of food raw materials and food products MBT 61 5061 and State Hygienic
Standards. The permissible levels of radionuclides *’Cs and ®Sr in food and drinking
water, GN 6.6.1.1-130-2006 dated 03.05.2006. [100]. In parallel, the
physicochemical and organoleptic characteristics of apple and pumpkin puree were

studied, which are given in table 3.3 and table 3.4.

Table 3.3
Chemical composition of apple puree after storage for 12 months (n=3, P>0,95)
Mass fraction Mass fraction of vitamins, mg%
Name puree soluble pectin, g p- C B: B, | PP
carotene
dry matter,%
Apple puree, which 12,0 1,6 0,007 8,2 | 0,008 | 0,008 | 0,06

is made according to
the I scheme

Apple puree, which 13,0 1,7 0,009 9,0 | 0,009 |0,009 | 0,08
is made according to
the 11 scheme
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In the research changes are noted. of quality indicators of apple puree, which is
made according to the first scheme without the use of the homogenization process
packed in glass jars type 111-82-1900, and apple puree, which is made according to the
second scheme and packed in aseptic bags of polymeric materials (packaging type "Bag-
in-box™). Apple puree, which is made according to the first scheme, has a slightly
deteriorating physical and chemical characteristics. The consistency and appearance
of the puree is a rough not quite homogeneous mashed mass, with single dots of dark
color. In each jar stratification of liquid is marked. The color of the puree is not uni-
fied throughout the mass, there are dark shades, in some jars a significant color of
dark brown.

Apple puree, which is made according to the second scheme, has excellent
quality indicators. The content of native substances is close to that contained in fresh
apples. The consistency is tender, homogeneous. The color is unified throughout the
mass, inherent in the natural color of apples after heat treatment.

Purees which are made according to two schemes, have well expressed, sour-
sweet, natural taste of apples, after the heat treatment.

The mass fraction of ethyl alcohol, as well as mineral impurities, impurities of
plant origin, and foreign impurities in the puree are not detected in baby food, these
indicators must be normalized and controlled. The Indicator pH of the puree, was 4.2.

There are differences, table. 3.4, in the studying of quality indicators of
pumpkin puree, which is made with the addition of lemon acid without the use of a
preliminary homogenization process, and pumpkin puree, which is made without the
addition of lemon acid and using a preliminary homogenization process. The index
pH of the puree, which is made with the addition of citric acid, is 4.2, the mass
fraction of titrated acids (based on lemon acid), respectively, 0.3%. The index pH of
the puree, which is made without the addition of citric acid is 5.7, the mass fraction of
titrated acids (based on lemon acid) is about 0.5%. Mass fraction of mineral
impurities 0.01%.

Pumpkin puree, which is made under aseptic conditions using a preliminary

homogenization process, has the appearance and consistency in the form of a gentle
89



homogeneous mashed mass. The natural, well-defined taste and smell of pumpkin is
clearly felt after heat treatment. The color is uniform throughout the mass, inherent in
the natural color of the pumpkin, orange with a red tinge.

Table 3.4

Chemical composition of pumpkin puree after storage for 12 months (n=3, P>0,95)

Mass fraction Mass fraction of vitamins, mg%
Name puree, way of B- C B1 B> PP
canning soluble pectin, g | carotene
dry matter,%
Pumpkin puree without 9,0 1,92 3,9 1,7 0,03 0,03 | 0,34
the addition of lemon
acid is sterilized
aseptically
Pumpkin puree with the 9,0 1,92 3,4 6,0 0,02 0,02 | 0,31
addition of lemon acid
sterilized in glass jars

Pumpkin puree, which is made without the use of a homogenization process,
sterilized in glass jars, has the appearance and consistency in the form of a non-
homogeneous mashed mass. The stratification of liquid observed in some samples.
The natural, well-defined taste and smell of pumpkin is clearly felt after heat
treatment. The color is not uniform throughout the mass, there are significant
darkening of the layer. Shade from orange to dark brown.

Impurities of vegetable origin and foreign impurities in the puree, which are made
according to both schemes, were not detected.

To determine the objectivity in the choice of technological parameters, in
order to reduce the thermal impact on the raw material, additional studies were
conducted using spectrophotometric methods, techniques and equipment.

Spectral and parametric characteristics of the color of
pumpkin puree under thermal exposure. For the research the puree made by
different technologies were selected for the study. The technology improvement
presupposes instant heating of the puree to a temperature the 80 °C, after sterilization
in a stream at a temperature the 138 °C + 2 for 190 s. The puree that was selected was

marked Example Ne 1. The technology traditional, presupposes pumpkin puree is
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made under the condition of thermal exposure to raw materials at a temperature of
105 ° C % 2 for 20 minutes, followed by sterilization of the puree in a stream at a
temperature of 120 ° C for 155 minutes. The puree that was selected was marked
Example Ne 2.

The absorption spectrum of the puree, which is made by advanced

technology, Example Ne 1, is shown in Fig. 3.1.

A 647

Adss | AJC AT i/\
IANAVAWA

/100 \/ leO \/ \

u u u u

)

[ Y = o I &« |
o o o o
o o o o

wavelength, nim

[an]

0,4 0,8 1 1,2 14 16 18 0,3

Optical density, D

Fig. 3.1 Characteristics of the spectrum of pumpkin puree, according to improve technology

VY criekTpi MOTJIMHAHHS, YiTKO BiJoOpa)KeH1 TpU OCHOBHI MaKCUMyMH, 458 HM,

Before researchng the spectral characteristics, extracts from Example Ne 1 and
Example Ne 2 were diluted with an organic solvent (petroleum ether), provided that
the bulk of the points was in the region of highest sensitivity of the
spectrophotometer (0.2 - 0.6).

In the absorption spectrum, three main maxima, 458 nm, 510 nm and 530 nm,
are clearly reflected. It should be noted that the obtained absorption spectra are
characteristic of hydrocarbon carotenoid pigments. The obtained dominant peaks are
closest to the absorption spectra of chemically pure B-carotene (453 nm and 484 nm)
[101].At the same time, a maximum in the region of 647 nm was observed in the
characterization of the spectra, and absorption in this wave range is characteristic of
chlorophylls, namely chlorophyll (a), 680 nm, a special form of chlorophyll used for
oxygenates of photosynthesis. Most strongly absorbs light in the violet-blue and
orange-red part of the spectrum, and chlorophyll (b), 647 n, a form of chlorophyll,
one of the auxiliary pigments of photosynthesis in higher plants, green algae and

euglenoids, as well as in cyanobacteria of the prochlorophyte groups. [101].
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These results indicate that when using the improved technology the produc-
tion of pumpkin puree, the chlorophyll pigments present in the raw material are pre-
served as much as possible. In parallel with the above the data on the presence of the
influence of the chlorophyll component of the pigment complex, indicate a positive
result of the use of short-term parameters of raw material processing. As a result, it
should be noted that of short-term thermal effects on raw materials of plant origin,
often pumpkin, has a positive effect on the preservation of quality indicators, espe-
cially color and the preservation of biological value.

The absorption spectrum of pumpkin puree extract, made by traditional tech-
nology, Example Ne 2, fig. 3.2 is much lower. Reusable heat treatment of pumpkin at
different stages of the technological cycle leads to the formation and accumulation of
dark-colored compounds of chemical nature, as well as the destruction of the pigment

complex of the pumpkin.

= 500 et
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Fig. 3.2 Characteristics of the spectrum of pumpkin puree, according to traditional

technology
When comparing the spectra, Fig. 3.1 and Fig. 3.2, it is possible to conclude

that the indicators are much higher in puree, which is made the improved technology.
The main indicators of quality include the color of the product. Characteristics of the
color of puree from raw materials of plant origin, in this case pumpkin, depends on
the composition and content of carotenoid pigments, which are subject to easy
oxidation, conversion into isomers, discoloration and can be destroyed by heat, which
adversely affects the color of the ready puree. It was noted there are colors and dark-

ening, from orange to brown.
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The color change occurs not only from thermal exposure, but also during
storage. Using Haneter's tricolorimetric system, the color parameters of pumpkin
puree, which were made by the improved technology Example Nel and by traditional
technology Example No2, which was stored under the same conditions in the
warehouse at a temperature of 0°C to 25°C and relative humidity not more than 75%
for 12 months.

The color parameters of the puree were investigated by spectrophotometric
researchng of extracts in petroleum ether of Example Nel and Example Ne2, in the
whole range of the visible spectrum, then the results of light absorption in the three-
dimensional coordinate system were calculated according to the international

standardized system [102].The results are given in table. 3.5.

Table 3.5
Parameters for changing the color of pumpkin puree during storage
Puree International CIE system Hanetera system
example X | Y | z x |y | I | a | b | ab

Storage time 3 months

Example Nel 16,4 15,3 4,2 3,34 2,73 161 7,09 | 2,46 2,88

Example Ne2 13,8 11,9 6,8 2,06 1,77 99 591 |5/46 1,08

Storage time 6 months

Example Nel 16,1 14,9 4,4 2,38 1,87 146 6,99 | 2,39 2,92

Example Ne2 12,4 11,6 6,3 1,86 1,47 91 5,81 |5/43 1,06

Storage time 12 months

Example Nel 15,1 14,4 4,0 1,89 1,09 141 6,93 | 2,44 2,84

Example Ne2 11,8 9,9 6,1 1,44 0,90 72 5,711 15,89 0,97

In the researches conducted using an evenly contrasting three-dimensional
system (L; a; b), (L) characterizes the brightness of the example, (a) - the degree of
orange hue, (b) - the degree of yellow hue. At the same time with the help of the ratio
(@ / b) which is an integral indicator of the dominant color tone, it is possible to
determine how the efficiency of thermal processes. The obtained data allow us to
draw the following conclusions: the parameter (L) in the Hunter system decreased by
approximately 12.4% in Example Nel, while in Example Ne 2 by 27.3%. The
indicator (a) during the 12-month storage period decreased by 2.25% and 3.38%,
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respectively, indicating a decrease in the intensity of the orange shades of the
spectrum.

Analyzing the changes in the parameters of the samples of pumpkin puree,
(hoods in petroleum ether), in the CIE system, Fig. 3.3, it is possible to make
conclusions that during the storage period there was a decrease in absorption in the
blue, green and red regions of the spectrum (X, Y, Z), which indicates the

discoloration of the examples.
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Fig.3.3 Color changes of pumpkin puree during storage: 1 - Example Nel; 2 - Example Ne2
It should be noted that in the puree, which is made by traditional technology

(Example Ne 2), the decrease in color intensity (L) is more significant and is up to 1.5
times the initial value for 12 months.

In this case, indicator (b) can be considered as the main component among the
indicators normalized in finished foods that have been previously subjected to heat
treatment. At the same time, the ratio (a / b) indicates the accumulation of dark
colored compounds in the puree.

In pumpkin puree, which was made with the improved technology, Example
Nel, index (b), practically did not change, which indicates the stability and slight
destructive changes in pumpkin puree during storage, for 12 months. In pumpkin
puree, which is made by traditional technology, Example No2, index (b) is
significantly high, which confirms the high content of the yellow hue of the visible
spectrum in the formation of color. The rates of growth of this indicator during

storage of puree, within 12 months testifies to fast formation and accumulation of
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yellow-brown tones.

In the puree made with improved technology, Example Nel, when stored for
12 months, the integrated value (a / b) decreased by about 0.13%, at the same time in
puree made with traditional technology, Example Ne 2, and persisted in similar
conditions, the integrated indicator (a / b) decreased by 10.2%.

Such discrepancies indicate intense processes that lead to color change,
namely a significant reduction of the dominant orange color component and the
accumulation of brown-brown shades, especially when using traditional technology
of making pumpkin puree.

As a result of researches of the spectral characteristics of samples of pumpkin
puree, it is possible to conclude that the puree which is made with improved
technology, in the course of storage is color stable in comparison with puree which is
made on traditional technology, and during storage, the color changed significantly

from orange to dark brown.

Technology improvement of puree semi-finished products from raw
materials of plant origin

The Fundamental research in defining the native substances and spectral
characteristics of the color of finished products, confirmed the effectiveness of
applied research to improve the technology of production of puree from raw materials
of plant origin.

After conducting an experiment in industrial conditions, the technology of
production of puree from vegetable raw materials is offered. The usage of parameters
of technological operations allows to minimize the impact of heat treatment of raw
materials, which negatively affects the quality of finished products.

The proposed technological scheme, Fig. 3.4 differs from the traditional one
and has a number of advantages, the main of which is the maximum preservation of

native substances contained in raw materials.
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Fig. 3.4 Technological scheme of production of puree from raw materials of vegetable origin

The pumpkin comes from the warehouse for processing, the initial
technological operation includes inspections to identify damaged, rotten and
immature fruits that are rejected on a belt conveyor. After inspection, the pumpkin
fruits enter the washing space of the bath continuously. For more intensive washing
in the washing bath hydroeffect due to compressed air, is create, the water
temperature in the bath is from 20 to 30 °C. The washed pumpkins from the washing
area is moved by an inclined conveyor. In the upper part of the conveyor (before
unloading) pumpkins are rinsed with water from the shower device, the water
pressure from 196 to 294 kPa. After rinsing, the pumpkins are inspected, on the
device the peduncle is separate, then pumpkin are transported on a belt-chain
conveyor, on equipment for removing the bark and seed. The peeled fruit is crushed
into pieces ranging in size from 5 to 6 mm. Pieces of pumpkin are sent to the

vegetable mashing device. Wiping is carried out sequentially twice. The first wiping
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on sieves with a hole size of 1.2 mm to 1.5 mm, the second rubbing on sieves with
the size of openings from 0,4mm to 0,05mm. The mashed puree mass is instantly
heated to a temperature of 80 °C and sent to the homogenization process on the
product-conveyor, under a pressure the 10 to 15 MPa, the dispersion of the puree
should be from 20 to 30 pum.

Depending on the needs and capacities, the puree is used for further
production of functional products for children, or they carry out short-term
sterilization in the stream, on the principle of aseptic preservation, then it is stored
and used for the production of other products. Sterilization is carried out according to
the sterilization regimes developed and approved in accordance with the established
procedure.

Apples are inspected, washed, followed by rinsing with water, at a pressure of
130 to 150 kPa. On a belt conveyor, the apples are sent for grinding into pieces
ranging in size from 3 to 5 mm. Shredded apples are subjected to the wiping process
on wiping unified equipment. Wiping is carried out sequentially in two stages. The
first stage on a wiping machine with a hole diameter of 1.2 to 1.5 mm, the second
stage on a wiping machine with a hole diameter of 0.7 to 0.8 mm. The rubbed puree
is instantly heated to a temperature of 80 °C and on the products conveyor is sent to
the homogenization process, under a pressure of 10 to 15 MPa, the dispersion of the
puree should be from 20 to 30 microns. Manufactured puree is sent to the production
of functional products, according to the technology, or sent to the products conveyor
for the process of sterilization in the stream, the principle of aseptic preservation, for
storage with the subsequent use for other types of foodstuff. Sterilization is carried
out according to the sterilization regimes developed and approved in accordance with
the established procedure. After the sterilization process in the stream, vegetable or
fruit purees are packed in aseptic bags made of polymeric materials - in accordance
with current regulations or imported production with a capacity of 0.20 m® to 1.40 m®,
which are packed in protective metal containers (barrels) made of non-corrosive
materials or other materials with a protective coating (“Bag-in-barrel” type

packaging).
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Due to the use of unified technological operations, which allow the processing
of vegetables and fruits in parallel, without stopping the technological process, the
processing technology is flexible. For each type of raw material, the parameters and
sequence of the technological process are developed, which is included in the
technological map, and are given in the normative and technological documents,
which are approved in accordance with the established procedure. and are given in
Annex 1. Regardless of the type of raw material, it is proposed to carry out
processing after preliminary control for compliance with the established quality and
safety indicators, subject to compliance with the queue of receipt of raw materials for

production.

Production technology of a assortment of functional products for
children with pyelonephritis

The following factors were taken into account when creating new types of
products:

- the functional influence of therapeutic and prophylactic nutrition on the
child's recovery during kidney disease and in remission;

- meeting the physiological needs of the child's body in food and energy; local
and general influence of food on the child's body;

- quality composition of all types of raw materials and sanitary and hygienic
level,

- change in the chemical composition of raw materials during processing.

The development of flexible technologies for a variety of products for
children with pyelonephritis was carried out in two stages - the fundamental stage of
the study and the applied stage of the study.

On the basis of basic researches, the results of which are described in the
previous sections, the applied researches in the conditions of a laboratory complex
and in the conditions of production have been carried out. Such parallel researches
give the chance to receive the most positive, exact results and to carry out

introduction of technology at the enterprises of branch.
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The unified technology for the production of functional products for children
with pyelonephritis includes the main stages:

- preparation of raw materials and components;

- mixing of prepared raw materials and components;

- packing and sterilization or pasteurization.

Assortment of functional products and nectars for therapeutic and
prophylactic nutrition of children with pyelonephritis:

- Puree fruit and vegetable based on apple, banana and pumpkin with the
addition of medicinal plant extract Rhizoma Smilacis Glabrae +-1K%;

- Puree fruit based on apple and banana with the addition of medicinal plant
extract Rhizoma Smilacis Glabrae 1AK%,

- Puree vegetable and fruit based on pumpkin and apple with the addition of
medicinal plant extract Rhizoma Smilacis Glabrae +-18%

- Nectar Apple with an extract of a medicinal plant Rhizoma Smilacis
Glabrae -L1R%;

- Nectar banana with medicinal plant extract Rhizoma Smilacis Glabrae - 1£%;

- Nectar apple-banana with an extract of a medicinal plant Rhizoma Smilacis
Glabrae - 1K%.

The functional products for children with pyelonephritis are based on plant
raw materials, which are traditionally grown in Ukraine and China. Native raw
materials that have a functional effect, chemical composition and technological
indicators have been studied, the results of research are given in the previous sections.
In the absence of raw materials for the production of functional products, it is
proposed to use a puree of vegetables and fruits, which is made on the principle of
aseptic preservation. The results of studies of indicators of the proposed puree are
also given in the previous sections.

At the same time one of the main components of functional products for
children with pyelonephritis is an extract from a medicinal plant Rhizoma Smilacis
Glabrae ((:1K%). The medicinal plant Rhizoma Smilacis Glabrae (1=78%) is not
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grown in Ukraine. The previous sections presented the results of the study of the
chemical composition of the plant and its extract, researched the chemical
composition, native substances, technological indicators. The effectiveness of the
extract and products based on it in the treatment of kidneys has been especially
proven. These studies were performed in clinical trials on rats.

The processing of medicinal plants Rhizoma Smilacis Glabrae (1:1£%), is

not a complicated process, but for maximum preservation of native substances it is
necessary to apply optimal technological processes.

The development of optimal parameters of processes of
processing of the roots of a medicinal plant. In laboratory and industrial
conditions in parallel, a product was made from the roots of a medicinal plant
Rhizoma Smilacis Glabrae (£1K%):

- Example Ne 1 is an infusion, which is made by traditional technology;

- Example Ne 2 is an extract, which is made by technology used in the
pharmaceutical industry;

- Example Ne 3 is an extract, which is made by the proposed technology;

To make Example Nel the pre-cleaned roots were filled with the prepared
with the temperature 98 + 2 °C, and boiled it for 15 min. According to the traditional
prescription bookmark, the ratio of the root mass was 13.5 kg 100 liters to water.
After that the finished infusion was filtered on a filter with a diameter of the sieves from
0.7 t0 0.8 mm.

To make Example Ne 2 the pre-cleaned roots were ground in an excelsiore
mill to a particle size of 1 to 3 mm. The extraction was performed with the boiling
methyl alcohol in the reactor with reflux at a root ratio: extractant 1: 8. The pre-
extraction process was carried out for one hour, then the extract was drained, and the
extraction process was repeated three times. After the extraction process, the process
of concentrating the extract on a vacuum evaporator station at a temperature of from
50 to 55 °C, at a pressure of 8 kPa (vacuum 700 mm Hg) was conducted. The

concentration was performed to 1/10 of the initial volume. After concentration, the
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alcohol was distilled off. The mass fraction of alcohol in the finished extract is not
allowed.

To make Example Ne 3, the pre-cleaned roots were ground in a colloid mill to
a powder state. The sugar syrup with a mass fraction of soluble dry matter of 6% was
added to the powder mixture. The syrup was added so that the mass fraction of
soluble solids in the solution was 12%. After thorough mixing, the mixture was
concentrated to a mass fraction of soluble dry matter in the finished extract of 57%.

After making the examples, the extracts were examined for the content of
vitamin composition, for comparison, the indicators of the raw material were taken.
The results are given in table. 3.6. The research results show that the extract which is
made by the technology used in the pharmaceutical industry Example Ne 2 in terms of
mass content of vitamins is the best. The content of vitamins in comparison with the
raw material is less by about 22%. The extract, which is made by the traditional
technology of the food industry, Example Ne 2, contains a mass fraction of vitamins

less than the raw material by about 58%.

Table 3.6
Vitamin composition of the extract of the medicinal plant Rhizoma Smilacis Glabrae (228%) (n=3, P>0,95)
Index name initial . Example Ne 1 | Example Ne 2 | Example Ne 3
raw material
Mass fraction of B-carotene, mg % 6,1 2,56 4,8 3,7
Mass fraction of vitamin C, mg % 26,0 11,2 20,5 16,6
Mass fraction of vitamin B1, mg % 0,03 0,01 0,21 0,19
Mass fraction of vitamin Bz, mg % 0,06 0,02 0,05 0,03
Mass fraction of vitamin PP, mg % 0,8 0,3 0,6 0,4

The extract, which is made by the proposed technology of Example Ne 3, in
comparison with the raw material contains vitamins less by about 34%.

When conducting general research, it was not intended to obtain a medicinal
product with a high content of native substances, at the same time for the
manufacture of such an extract, it is necessary to use complex non-food-specific

processes and ingredients.
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As a result of the above, it was decided to introduce the technology of
production of the extract from the root of the medicinal plant Rhizoma Smilacis

Glabrae (-EfR%), which is shown in Fig 3.5.

The root of a medicinal plant
Rhizoma Smilacis Glabrae
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Fig. 3.5 Technological scheme of extract production

According to the technological scheme, the roots after storage are inspected
on a belt conveyor moving at a speed of 0.1 to 0.15 m / s, where the pest damage and
rotten roots are rejected. After inspection, the roots are washed on the principle of
shower rinsing with water, at a pressure of 300 + 50 kPa. The washed roots are dried
during transportation and crushed. The crushed mass enters the system - the crusher
and degerminator where it is further crushed and sorted in sieves, and processed in
aspiration columns, in a sieve machine, with the passage of sieves from 21k to 23k.
As a result of the applied technological processes, the mass in the form of flour turns
out. The sugar syrup is prepared in parallel. The sugar is sifted through a metal trap
with a sieve hole diameter of not more than 3 mm. The sifted sugar is mixed with the
prepared drinking water, according to the prescription bookmark, in accordance with
the established indicator, the mass fraction of soluble dry matter. After thorough
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mixing, the solution is brought to a boil and is boiled for 10 minutes. The finished
syrup is filtered on a filter with a diameter of sieve holes from 0.7 to 0.9 mm In the
prepared syrup they add pre-prepared roots in the form of flour. The components are
mixed according to the prescription bookmark, calculating the content of soluble dry
matter in solutions of 12%. The prepared solution is thoroughly mixed, heated to
90 °C and concentrated. The concentration is carried out in a two-hull station. the
Enclosures are connected in series. In the first building the final pressure is 8 kPa, the
boiling point of the solution is 45 °C, In the second building the concentration process
Is at a temperature of 70 °C, the final pressure is 30 kPa. The concentration is carried
out to a mass fraction of soluble dry matter in the extract of 57%. The finished extract
Is packaged and hermetically sealed, or used as a component in the manufacture of
functional products.

The unified flexible technology for the production of functional
products for children with pyelonephritis. The proposed technology allows
to produce products from raw materials of plant origin, which is grown in Ukraine
and China using an extract from the roots of a medicinal plant Rhizoma Smilacis

Glabrae (:1£%). The technological scheme is shown in Fig. 4.6.

The technology ensures maximum preservation of native raw materials. The
maximum reduction in the amount of heat treatment of raw materials is proposed. For
the first time, the use of an extract from the roots of a medicinal plant has been proposed

Rhizoma Smilacis Glabrae (1:1£%), as a component in food of general purpose, and

functional purpose in the therapeutic nutrition of children with pyelonephritis.

The parameters of the processes of preparation of the main components are
described above. The prepared components are mixed sequentially in the ratio
according to the prescription tab. After thorough mixing, the product is subjected to
homogenization.

The homogenization process is carried out in a homogenizer at a pressure of
from 15,000 to 17,000 kPa (from 150 to 170 kgf / cm?). To release oxygen, the mass
is deaerated at a residual pressure of 41 to 34 kPa (0.41 to 34 kgf / cm?). After that
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the product is heated to a temperature of 80 oC and packed in glass jars type 111-58-

205, the jars are closed with metal lids according to the geometric dimensions of the

jars. The containers and lids used must meet the technical requirements of current

regulations and have a positive conclusion of the state sanitary-epidemiological

examination of the central executive body in the field of health care.

Vegetable raw materials
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Fig. 3.6 Technological scheme of production of treatment-and-prophylactic products for

children with pyelo

nephritis

The production of nectars for therapeutic and prophylactic purposes for

children with pyelonephritis is carried out similarly from fruits and vegetables, which

are traditionally grown in Ukraine and China. For production they use traditional

technology of production of juice, with the addition of an extract of roots of a
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medicinal plant Rhizoma Smilacis Glabrae (X&. The extract is made by the
technology described above. The juice and extract are mixed according to the
prescription bookmark. After mixing thoroughly they are homogenized, deaerated,
according to the parameters set for the puree, and heated to 80 °C. The heated nectar is
poured into the bottle of Ill -53-205 type made glass and seal with metal lids with
paint coating. The Requirements for the containers are set anthological, as well as for a jar.

Sterilization or pasteurization of products, nectars is carried out according to
the regimes that are developed and approved in the prescribed manner. The results of
development and mathematical analysis of sterilization and pasteurization modes are
given in subsection 3.3.3.

According to the proposed technology, it is possible to produce products and
nectars for therapeutic and prophylactic purposes for children with pyelonephritis
without the use of primary technological operations. It is possible to use mashed
vegetables and fruits, or concentrated juices which are made in the form of a semi-
finished product on the principle of aseptic preservation, and also to use an extract
from a root of a medicinal plant. Rhizoma Smilacis Glabrae (&), which is canned
accordingly.

The parameters and processes of mixing, homogenization, deaeration,
packaging, capping and sterilization remain unchanged.

Mathematical calculation of parameters and the development
of heat sterilization regimes. The heat treatment of long-term storage products
Is called by the general term - sterilization. This process is carried out in order to
destroy microbes at any temperature. According to the generally accepted rules,
sterilization is a process that is carried out at a temperature of 100 °C and above. The
process, which is carried out at a temperature of 100 °C and below is called
pasteurization. In the world practice, the process of aseptic preservation of non-
Newtonian fluids in a stream at high temperature for a short time in aseptic, sterile
conditions is widely used [103, 104].

According to the conducted researches the semi-finished products and the

assortment of products of long storage are offered:
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I Puree fruit, vegetable or fruit-vegetable, or vegetable-fruit with the addition
of an extract of the roots of a medicinal plant Rhizoma Smilacis Glabrae (X&) for
nutrition the children with pyelonepbhritis;

IT Nectars fruit with the addition of the extract of the roots of the medicinal
plant Rhizoma Smilacis Glabrae (X&) for nutrition the children with
pyelonephritis;

III Puree fruit or vegetable semi-finished aseptic canning;

IV Extract of the roots of a medicinal plant Rhizoma Smilacis Glabrae (5%

The Development of heat sterilization modes or pasteurization was carried out
in accordance with current method and methods that are approved in the prescribed
manner . [103, 104], the principle of selection of heating conditions, which are
necessary for the death of microorganisms - pathogens of spoilage of the product, and
ensure the production of long-term storage products, in accordance with the
requirements of regulatory and technological documentation.

Testing to develop the parameters of heat treatment of canned food includes
the following steps:

— selection of test - microorganisms and determination of heat resistance

(D....z°c) (3.3);

T°C’

— calculation of the required mortality (FTZOC abo ATZC) (3.4);

— selection of the mode of sterilization or pasteurization which provides
achievement of necessary lethality;

— laboratory verification of the selected mode;

— mode check in production conditions.

long-term baby food products belong to the canned food of group A, according
to the normative document [99].At the same time, the long-term storage products
with indicator pH of 3.7 to 4.2 belong to group B canned food, according to the
normative document [99]. For the research they used heat resistance indicators of the
test -microorganisms — C.botulinum; B.polimyxa; B.macerans. To determine the heat

resistance of test microorganisms, strains of test microorganisms are used, the heat
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resistance of which in the phosphate buffer solution is not lower than the indicators
given in table 3.7.

Table 3.7

Indicators of heat resistance of test - microorganisms in phosphate buffer solution

Indexes
Test - microorganisms pH Temperature , “C heat resistance
D_. Z C
TC

C.botulinum 7,0 1211 0,1-0,2 10,0
C.sporogenes 7,0 1211 0,6 10,0
B.stearothermophilus 7,0 121,1 2,0-5,0 12,0
C.thermosaccharolyticum 7,0 121,1 30-40 12,0
B.polymyxa 7,0 1211 0,2 10,0
B.macerans 7,0 1211 0,2 10,0
The required lethality of the sterilization regime F%S A%.C , xs. is calculated

by the formula:

S L 5
where:

T — base temperature, °C;

Z — number of degrees, °C, on which it is necessary to change the temperature
of heating of the environment to make the time of thermal death of microorganisms
changed 10 times;

Drc — the value of the heat resistance of the test microorganism in the
sterilized product at the base temperature, T °C, min;

V — volume of product per unit in packaging, sm 3;

Co — the initial number of spores (cells) of test microorganisms in cm?® of the
product being sterilized;

X — the correction factor for approximating the survival curve by the
exponential line is taken equal to O when determining it by probit method; when
using the value of X, equal to 0 which is determined by the probit method,;

S — the allowable microbiological defect of canned food is taken equal to 0.01%;
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To determine the required lethality of sterilization, the data given in the

table 3.8.were used.

Table 3.8
The required mortality standards of sterilization regimes
Products pH Test microorganisms Required mortality, min
44 C.botulinum [T
Vegetabl e =00
egetable | 44-51 | C.sporogenes _ V,-C,-100

and fruit Porod F o0 ~(104pH—40)-(1g" L =T =—+X )
Vegetable | 5,2-6,5 | B.stearothermophilus 12 V.C,-100
and fruit F121OC :( 1,7 pH 47 ’5 )(Ig—s +1)

114
<4,0 |B.polymyxa Fot =042

As a result of the performed mathematical calculations, the parameters of the

heat treatment modes of the products for therapeutic and preventive nutrition of

children, with pyelonephritis were substantiated:

- Puree fruit and vegetable based on apple, banana and pumpkin with the

addition of medicinal plant extract Rhizoma Smilacis Glabrae 1-7A%;

- Puree fruit based on apple and banana with the addition of medicinal plant

extract Rhizoma Smilacis Glabrae +#8%;

- Puree pumpkin and apple fruit and vegetable with the addition of medicinal

plant extract Rhizoma Smilacis Glabrae + 8%

15-20-25
110°C

Packing in jars glass containers of type Il - 58-205;

Packing temperature not less than 80 °C;

The index pH is not more 4,4;

- NectarApple with medicinal plant extract Rhizoma Smilacis Glabrae 1 18%;

- Nectar banana with medicinal plant extract Rhizoma Smilacis Glabrae +-78%;

- Nectar apple and banana with medicinal plant extract Rhizoma Smilacis

Glabrae T7K%,
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15-15-20
100°C -
Packing in glass bottles of type 11 - 53-205;
Temperature packing temperature not less 80 °C;
The index pH is not more 4,0;
To develop sterilization modes in the flow of puree of semi-finished
vegetables and fruits, the following parameters are used:
The needed lethality value

- for puree pumpkin , the index pH is not limited

FZ%7C = 1,7 conditional minutes / C.botulinum /

- for puree apple , the index pH is not more than or equal to 4,0

FALAS = 0,42 conditional minutes / B.polymyxa /

- type of container is multilayer aseptic bags, capacity 200 dm?3;

- type of sterilization equipment: for aseptic canning it is “Manzini”;

- heat exchanger type “Tubo in Tubo”;

- holder (pipe diameter 51 mm, volume withstood 240 I)

The calculation of sterilization modes are performed according to the
formulas given above.

The mode of sterilization of puree pumpkin in the stream before packing:

- heating in the heat exchanger to the sterilization temperature (138 £ 2) °C;

- holding in the holder at a temperature of (138 = 2) °C - 190 s;

- cooling in the heat exchanger to a temperature of 35°C;

The packaging temperature of the product is not higher 35 °C.

Installation performance — 2,2 m3/h — 2,5 m3/h.

The index pH puree is not limited.

The mode of sterilization of apple puree in the stream before packaging:

- heating in the heat exchanger to the sterilization temperature (110 £2) °C;

- holding in the holder at a temperature of (110£2) °C — 60 c;

- cooling in the heat exchanger to a temperature of 35°C;
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The packaging temperature of the product is not higher 35 °C.
Installation performance — 2,2 m3%h — 2,5 m¥/h.
The index pH is not more 4,2.

Extract from the root of a medicinal plant Rhizoma Smilacis Glabrae (1-18%)

produced with a mass fraction of soluble solids of 57%. In accordance with current nor-
mative documents [103], the extracts are monitored for compliance with safety
indicators as products belonging to the products of group G. Such products may be
preserved on the principle of "hot packing”. At the same time, after conducting
experimental studies, taking into account the requirements of the parameters of aseptic
preservation, we proposed:

The mode before packing the extract from the root of the medicinal plant
Rhizoma Smilacis Glabrae (£ 1K%)

- cooling in the heat exchanger to a temperature of 35°C;

The packaging temperature of the extract is not higher 35 °C.

Packaging are multilayer aseptic bags, capacity 200 dm?;

Mass fraction of soluble dry matter not less than 57%.

The developed regimes are tested in laboratory and industrial conditions and
approved in the prescribed manner, in accordance with the procedure.

Optimal ratios of functional products components for children
with pyelonephritis. One of the main normative documents for the production of
functional products for children is a prescription bookmark. Experimentally tested
quantitative and qualitative composition of ingredients, consumption rates of raw
materials in production are included in the recipe bookmark for each type of product.
The recipe bookmark contains the ingredients that are the basis of the product and
additives that determine the functional affiliation of the product. The quantitative ratio
of the components of the prescription bookmark determines the nutritional value,
organoleptic properties and the finished product yield.

As a result of research in the laboratory and industrial conditions, as well as
after numerous tasting commissions, the prescription bookmarks were developed for

the treatment and prevention products for children with pyelonephritis. Based on a
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combination of natural properties of pumpkin, apples, extract from the root of the
medicinal plant Rhizoma Smilacis Glabrae (17X %) and other vegetable raw
materials used, the principle of modulation and selection of components, developed
recipe bookmarks, table. 3.9 on the product assortment:

- Puree fruit and vegetable based on apple, banana and pumpkin with the
addition of medicinal plant extract Rhizoma Smilacis Glabrae +-7K%;

- Puree fruit based on apple and banana with the addition of medicinal plant
extract Rhizoma Smilacis Glabrae 1A%,

- Puree pumpkin and apple fruit and vegetable with the addition of medicinal
plant extract Rhizoma Smilacis Glabrae - 18%;

- NectarApple with medicinal plant extract Rhizoma Smilacis Glabrae -1R%5;

- Nectar banana with medicinal plant extract Rhizoma Smilacis Glabrae -1K%;

- Nectar apple and banana with medicinal plant extract Rhizoma Smilacis
Glabrae - 1K%.

Table 3.9

The ratio of raw material components in products
Assortment of component names | The ratio of components,%
Puree with the addition of medicinal plant extract Rhizoma Smilacis Glabrae - 1K%
Puree fruit and vegetable based on apple, banana and pumpkin

Puree Apple 30
Puree of banana 25
Puree of pumpkin 25
Sugar 8,0
Extract 12
Puree fruit based on apples and bananas

Puree of apples 50
Puree of banana 30
Sugar 8

Extract 12
Puree vegetable and fruit based on pumpkin and apple

Puree of pumpkin 45
Puree of apples 35
Sugar 8

Extract 12

Nectars with the addition of medicinal plant extract Rhizoma Smilacis Glabrae K%
Nectar apple
Nectar apple 88
Extract 12
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End of Table 3.9

Assortment of component names \ The ratio of components,%
Nectars with the addition of medicinal plant extract Rhizoma Smilacis Glabrae +78%

Nectar banana

Nectar banana 88
Extract 12
Nectar apple and banana

Nectar apple 40
Nectar banana 48
Extract 12

The final indicators of the ratio of components in the finished product will be
included in the form of regulatory indicators for food. According to the current
regulatory documents [105, 106, 107],in parallel the product label requirements will
be developed and approved in the prescribed manner.

According to the results of the obtained data, a assortment of products and
nectars for the nutrition of children with pyelonephritis was made. Batches of
products were sent for storage, for subsequent studies of quality and safety of the
finished products. The results of the final studies will be presented in Section 5 and
will be included in the regulations of the roadmap for the introduction of technologies
for the production of therapeutic and prophylactic products for the nutrition of

children with pyelonephritis and in remission.

SECTION 1V
DEVELOPMENT OF REGULATORY AND TECHNOLOGICAL DOCUMEN-
TATION, IMPLEMENTATION OF RESEARCH RESULTS
In accordance with the current legislation of Ukraine, as well as current doc-
uments on cooperation between the Governments of China and Ukraine, international
cooperation in the field of ensuring the proper quality and safety of baby food is al-
lowed, which is carried out by participation in the work of international organizations,
the conclusion of international agreements on the development of new types of baby
food and promising technologies for its production, the harmonization of require-

ments for the quality and safety of baby food with the relevant international require-
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ments the exchange of information on measures used to ensure the quality and safety
of baby food, including on the implementation of risk analysis and control (regulation)
systems at enterprises at critical points (HACCP) [106].

Puree products and nectars based on raw materials of plant origin with the ad-
dition of medicinal plant extract Rhizoma Smilacis Glabrae +1X% long-term storage

for therapeutic and prophylactic nutrition of children with pyelonephritis, in accord-
ance with current legislation [105], refer to new food products, namely:

- products developed for the first time;

- products made using food components that have not previously been used in
a similar food product;

- products produced by a new technology that changes their physico-chemical,
organoleptic characteristics, and nutritional value;

- quality and safety indicators are not set for the range of functional products.

To determine the indicators of quality and safety, and to establish uniform re-
quirements for functional products, test batches of the product assortment were made

and sent for storage, for subsequent research.

Dynamics of change of indicators of quality and safety of functional
products during storage

The research of the assortment of products of therapeutic and prophylactic nu-
trition for children with pyelonephritis was carried out according to the following criteria:

- determination of the chemical composition of products during storage for 3,
6 and 12 months;

- determination of safety indicators during the same storage period;

- definition of quality indicators.

Sampling and preparation of samples was carried out in accordance with the
applicable regulations, according to the methods and techniques that are standardized,
valid and [108, 109].
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Therapeutic and prophylactic food products for the nutrition
of children with pyelonephritis. For the research, 30 cans of each type of
product were made in the assortment:

- Fruit and vegetable puree based on apple, banana and pumpkin with the ad-
dition of medicinal plant extract Rhizoma Smilacis Glabrae (-L1X%);

- Fruit puree based on apple and banana with the addition of medicinal plant
extract Rhizoma Smilacis Glabrae (-E1R%);

- Pumpkin and apple fruit vegetable puree with the addition of medicinal plant
extract Rhizoma Smilacis Glabrae (-L1R%).

Changes in quality indicators, fluctuations in the content of vitamins in the

process of storage in products are given in table 4.1; 4.2.

Table 4.1
Quality indicators of functional products during storage
Term | pH Mass fraction, %
storage drymat- | titrated acids, in the | general | protein
Assortment ter calculation sugar
on acid %
lemon | apple
Puree with the addition of medicinal plant extract Rhizoma Smilacis Glabrae (+7£%)
Fruit and vegetable puree 3 44| 16,0 0,53 0,51 9,4 3,4
based on apples, bananas and 6 441 16,0 0,53 0,51 9,4 3,4
pumpkins 12 44| 16,0 0,52 0,50 9,4 3,4
Fruit puree based on apple 3 44 | 160 0,53 0,51 94 34
and banana 6 44| 16,0 0,52 0,50 9,4 3,4
12 44| 16,0 0,52 0,50 9,4 3,4
Fruit and vegetable puree 3 44| 160 0,53 0,51 9,4 34
oumpkin and apple 6 44| 159 0,52 0,50 9,3 3,4
12 44| 159 0,52 0,50 9,3 3,4

During the storage of products, there are no significant changes in physical
and chemical parameters, which confirms the correctness of the application of tech-
nological parameters and processes that affect the quality of finished products. In par-
allel, experiments were conducted to determine changes in the content of vitamins and

polyphenols in food products , table. 5.2; during the storage period for the same period.

114



The results of research show slight fluctuations in the content of vitamins and
polyphenols in functional products during storage, which also confirms the effective-
ness of technological processes and parameters that were used in the production of
functional products.

Table 4.2

The amount of the content of vitamins and polyphenols in functional products

Term Mass fraction, mg/100 g
Assortment storage vitamins [-carotene | polyphenolic
C | Bi [ B substances
Puree with the addition of medicinal plant extract Rhizoma Smilacis Glabrae (15&)

Fruit and vegetable puree based 3 11,4 1017 10,028 3.2 122
on apples, bananas and pumpkins 6 11,410,17]0,028 3.1 87
’ 12 11,3 | 0,17 | 0,026 3,1 80
Fruit puree based 3 11,4 | 0,17 | 0,028 2,9 98
on apple and banana 6 11,4 | 0,16 | 0,027 2,8 97
12 11,4 | 0,16 | 0,026 2,8 97
Fruit and vegetable puree 3 11,4 10,170,028 3.1 122
oumpkin and apple 6 11,3 1 0,17 | 0,028 3,0 87
12 11,3 | 0,16 | 0,027 3,0 81

At the same time, research of the microbiological stability of functional prod-
ucts and their compliance with the requirements of industrial sterility were conducted.
During the general inspection of the capping cans with the product, deformed cans
and lids, skew of the lids on the jars, protruding rubber ring, cracks or broken glass,
incomplete planting of lids relative to the throat of cans, cotton, flapper lids, mold
stains, the formation of a wall ring on the border of the product with the jar, precipita-
tion at the bottom of the jar, turbidity, and other visible signs of microorganisms were
not detected. The results of the assessment of industrial sterility of functional prod-

ucts are given in the table. 4.3.

Table 4.3
Industrial sterility of functional products

Microorganisms, Result

which were investigated in the prod- Norm
uct research

Spore-forming and mesophilic aero- | Not more than 11 cells in 1 g (cub. cm.) 0,1.
bic and facultatively anaerobic mi- | Of product correspond
croorganisms of the group B.subtilis
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End of Table 4.3

Microorganisms,

which were investigated in the prod- Norm Result
uct research
Spore-forming mesophilic aerobic Not allowed Not found

and facultative anaerobic microor-
ganisms of the group B.cereus and
(or) B.polymyxa
Mesophilic clostridia Not allowed Not found
Non-spore-forming microorganisms
and (or) molds and (or) yeasts
Spore-forming thermophilic anaero-
bic, aerobic and optional anaerobic | Not allowed Not found
microorganisms

Not allowed Not found

The results of research show that the products of functional purpose are mi-
crobiologically stable, namely the microbiological indicators of product safety meet
the requirements that have been established. At the same time, the absence in func-
tional products of microorganisms that can develop in storage, as well as microorgan-
isms and microbial toxins that are dangerous to human health, indicates industrial ste-
rility.

The assortment of functional products was presented for considerationto the
tasting commission to determine the organoleptic characteristics. It was found that the
products in appearance and consistency look like a homogeneous opagque mass with
evenly distributed homogenized pulp. In almost all products there is a slight liquid
separation. In the assortment "Fruit and vegetable puree based on apple, banana and
pumpkin with the addition of medicinal plant extract Rhizoma Smilacis Glabrae
(X5&)» and "Fruit and apple puree based on pumpkin and apple with the addition of
medicinal plant extract Rhizoma Smilacis Glabrae (%&5)», rare manifestation inter-
spersed dark color was discovered. All products have a sweet and sour taste. In the
assortment where there is a pumpkin, the smell of a pumpkin is clearly felt after the
heat treatment. The presence of medicinal plant extract of Rhizoma Smilacis Glabrae
(X755 in the products, gives products a pleasant aroma. All products have a uniform
color throughout the mass. In the assortment where there is a pumpkin the color is

from orange to yellow, in the assortment where there are apples and bananas, the col-
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or is of cream. In all products there is a slight darkening of the surface layer.

Nectars for therapeutic and prophylactic purposes for nutri-
tion of children with pyelonephritis. For the research , 30 cans of each type
of product in the assortment were made:

- Apple nectar with an extract of the medicinal plant Rhizoma Smilacis Gla-
brae -1RZ%;

- Banana nectar with an extract of the medicinal plant Rhizoma Smilacis Gla-
brae L1RZ%;

- Apple and banana nectar with an extract of the medicinal plant Rhizoma
Smilacis Glabrae L-1R%.

Functional nectars were research id in a similar ways as functional products.
Identified physicochemical and microbiological parameters, as well as organoleptic
characteristics of functional nectars for children with pyelonephritis were determined.
Changes in the quality indicators, fluctuations in the content of vitamins in the pro-

cess of storage in the nectar are given in table.4.4.

Table 4.4
Quality indicators of functional nectars during storage
Mass fraction, %

Term titrated acids_, in the

Assortment pH | dry mat- calculation general .
storage : protein
ter on acid % sugar
lemon | apple
Nectars with the addition of Rhizoma Smilacis Glabrae extract ((tK %)

3 40| 143 0,61 0,58 12,1 3,4
Apple nectar 6 4,0 14,3 0,61 0,58 12,1 3,4
12 | 40| 143 0,60 0,57 12,0 3,4
3 40| 143 0,61 0,58 12,1 3,4
Banana nectar 6 4,0 14,3 0,61 0,58 12,1 3,4
12 | 40| 143 0,61 0,58 12,1 3,4
3 40| 143 0,61 0,58 12,1 3,4
Apple and banana nectar 6 40| 143 0,61 0,58 12,0 3,4
12 | 40| 143 0,61 0,58 12,0 3,4

In parallel, the experiments were conducted to determine changes in the con-
tent of vitamins and polyphenols in nectar, table. 4.5; during the storage period for
the same period.
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The results of research show insignificant fluctuations in the content of vita-
mins and polyphenols in the nectar of functional purpose during storage, which also
confirms the effectiveness of technological processes and parameters that were used
in production.

Table 4.5

Fluctuations in the content of vitamins and polyphenols in nectars functional purpose

Term Mass fraction, mg/100 g
Assortment storage vitamins [-carotene | polyphenolic
C | Bi [ B substances
Nectars with the addition of Rhizoma Smilacis Glabrae extract (&5
3 11,4 0,14 0,024 125
Apple nectar 6 11,0 0,10 0,024 119
12 10,9 0,10 0,022 101
3 8,9 0,11 0,020 101
Banana nectar 6 8,4 0,10 0,018 97
12 8,1 0,10 0,014 97
3 9,4 0,14 0,024 123
Apple and banana nectar 6 8,7 0,11 0,024 115
12 8,3 0,10 0,023 100

In parallel, the research of the microbiological stability of functional nectars
and their compliance with the requirements of industrial sterility were conducted.

During the general inspection of the capping bottle with the nectar, deformed
cans and lids, skew of the lids on the bottle, protruding rubber ring, cracks or broken
glass, incomplete planting of lids relative to the throat of bottle, cotton, flapper lids,
mold stains, the formation of a wall ring on the border of the product with the bottle,
precipitation at the bottom of the bottle, turbidity, and other visible signs of microor-
ganisms were not detected

In nectars of functional purpose, an indicator pH is 4.0, in accordance with cur-
rent regulations, such products are classified as category B. Accordingly, the control
Is carried out for the presence of the following microorganisms, which are listed in
table. 4.6.

The results of research show that nectars functional purposeare microbiologi-
cally stable, namely microbiological safety indicators meet the established require-
ments. At the same time, the absence in the nectars of the functional purpose of mi-
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croorganisms that can grow in storage, as well as microorganisms and microbial tox-

Ins that are dangerous to human health, indicates industrial sterility

Table 4.6
Industrial sterility of functional nectars
Microorganisms, Result

which were mvesl,;[(l:gt]ated in the prod- Norm research
Gas-forming spore-forming meso- | Not allowed Not found
philic aerobic and facultative-
anaerobic microorganisms of the
group B.polymyxa
Non-gas-forming spore-forming Meet the requirements of industrial Not found
mesophilic aerobic and facultative- sterility. In the case of determining the
anaerobic microorganisms number of these microorganisms, it

should not exceed 90 CFU in 1 g

(cm?®) product
Mesophilic clostridia Not allowed Not found
Non-spore-forming microorganisms | Not allowed Not found
and (or) molds and (or) yeasts

Organoleptic parameters of nectars functional purposewere determined by
tasting at the tasting commission. It was determined that nectars have been found to
have a homogeneous opaque liquid mass with uniformly distributed homogenized
pulp in appearance and consistency. The taste and smell are well expressed for the
fruit, or the mixture from which they are made, after heat treatment. All nectars have
a pleasant aroma of medicinal plant extract Rhizoma Smilacis Glabrae (&#&5)». The
color is rich from yellow to golden, pleasant to the fruit after heat treatment. Darken-

ing during storage was not observed.

Basic requirements for the quality and safety of products and nectars for
nutrition of children with pyelonephritis

The regulatory documents clearly define the terms for defining ask now
ledgment of the concepts of quality and safety of food products:

- the quality of food product is the degree of perfection of the properties and
characteristics of the food product that are able to meet the needs (requirements) and

wishes of those who consume or use this food product;
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- the food safety is the state of a food product that is the result of production
and circulation activities carried out in compliance with the requirements established
by sanitary measures and / or technical regulations, and ensures that the food product
does not harm human health ( consumer) is if it is consumed for its intended purpose;

- the safe food product is a food product that does not create a harmful effect
on human health directly or indirectly under the conditions of production and circula-
tion in compliance with the requirements of sanitary measures and consumption (use)
for its intended purpose [106]. As a result of the conducted researches the require-
ments concerning the quality and safety of products and nectars for food of nutrition
children with pyelonephritis are established. The requirements for organoleptic pa-
rameters are given in table. 4.7.

Table 4.7

Organoleptic requirements for products and nectars for nutrition of children with pyelonephritis

Characteristic

Indicator name

Product Nectar
Homogeneous rubbed puree, homoge- | Homogeneous liquid with evenly
Appearance and . - .
nized mass. distributed homogenized pulp.

consistency There may be rare blotches of dark color and slight stratification of the liquid

The taste is sweet and sour.
The taste is natural, well expressed, inherent in the used raw materials after heat
Taste and smell | treatment. The aroma is pleasant, clearly expressed the extract of the medic-
inal plant Rhizoma Smilacis Glabrae (XH5&».

Foreign taste and smell are not allowed
Homogeneous in weight, inherent in the natural color of puree or nectar
Color from the corresponding type of raw material after heat treatment.
Darker shades in light purees and insignificant discoloration are possible

Requirements for physicochemical parameters are given in table. 4.8.

Mass fraction of vitamins in products and nectars (C, B1, B2, PP) must be at
least (mg/100 g): C —10,0; By - 0,1; B2 - 0,2; Polyphenolic substances - 100. Mass frac-
tion of B-carotene in Puree fruit and vegetable based on apple, banana and pumpkin
with the addition of medicinal plant extract Rhizoma Smilacis Glabrae (X5& and
Puree fruit and vegetable pumpkin and apple with the addition of medicinal plant ex-
tract Rhizoma Smilacis Glabrae (E5&5). must be at least 2,5 mg/100 g products.

Mineral impurities, foreign impurities and impurities of plant origin are prohibited.

120



Table 4.8

Physicochemical and requirements to products and nectars for nutrition children with pyelonephritis

Mass fraction, % The mini-
dry titrated acids, in the of ethyl mum pro-
Assortment pH matter, calgulation alcohol _p_ortion of
not less per acid, not less juice or pu-
than than ree, not less
lemon | apple than,%

Puree with the addition of medicinal plant extract Rhizoma Smilacis Glabrae (X%

Fruit and vegetable puree | 4,4 16,0 05 05 Not standardized
based on apples, bananas and

pumpkins

Fruit puree based 4,4 16,0 05 05 Not standardized
on apple and banana

Fruit and vegetable puree | 4,4 16,0 05 05 Not standardized

pumpkin and apple

Nectars with the

addition of Rhizoma Smilacis Glabrae extract (%)

Apple nectar 4,2 14,0 05 05 forbidden 50
Banana nectar 4,2 14,0 05 05 forbidden 25
Apple and banana nectar 4,2 14,0 05 05 forbidden 50

The content of toxic elements, nitrates, mycotoxin patulin, in products and

nectars should not exceed the permissible levels established by current regulations,

and the content of radionuclides should not exceed the permissible levels established

by current regulations [98, 110], which are given in table. 4.9.

Table 4.9

Safety indicators of products and nectars for nutrition of children with pyelonephritis

Indicator name Unit measurement Permissible level, not more than

Toxic elements:

lead mg / kg 0,30

cadmium mg / kg 0,02

arsenic mg / kg 0,20

mercury mg / kg 0,01

copper mg / kg 5,00

zinc mg / kg 10,00
Mycotoxin patulin mg / kg Forbidden (<0,02)
Nitrates mg / kg 50,00
Radionuclides:

Cesium -137 Bq / kg 40

Strontium -90 Bq / kg 5

According to microbiological indicators, products and nectars must meet the

requirements of industrial sterility [99], namely, if not limited acidity (pH), such
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products or nectars belong to group A.. Energy (caloric) and nutritional (nutritional)

value of 100 g of nectar and puree functional purpose for nutrition children with pye-

lonephritis, are given in table. 4.10.

Table 4.10

Energy (caloric) and nutritional (nutritional) value 100 gpuree and nectar
for nutrition children with pyelonephritis

Pro- Vitamins, mg Caloric content
Assortment teins, | Caroony-
g drates,g | p-carotene | Bi B2 C | Kcal kJ
Puree with the addition of medicinal plant extract Rhizoma Smilacis Glabrae (X7
Fruit and vegetable
puree based onap- | 5 16,0 2,5 01 | 02 |100]| 78 | 325
ples, bananas and
pumpkins
Fruit puree based
on apple and bana- 3,4 16,0 - 0,1 0,2 | 10,0 78 325
na
Fruit and vegetable
puree pumpkin and 3,4 16,0 2,5 0,1 0,2 | 10,0 78 325
apple
Nectars with the addition of Rhizoma Smilacis Glabrae extract (%%

Apple nectar 3,4 14,0 - 0,1 0,2 | 10,0 70 292
Banana nectar 3,4 14,0 - 0,1 0,2 | 10,0 70 292
Apple and banana | 5 140 - 0l | 02 |100]| 70 | 292
nectar

According to the current legislation [105, 106], it is necessary to approve the

obligatory inscription on the label for products of children's medical and preventive

purpose. The age of the child for which the product is allowed to be consumed must

be indicated on the label next to the product name. The information on the composi-

tion of baby food provides an exhaustive list of all ingredients in the order of prefer-

ence for their mass fraction in the product, including food additives and flavors used

In its production, except for added vitamins and minerals, which must be allocated to

certain groups with the appropriate names and can be named without regard to prior-

ity depending on the content.

The label shall contain information on caloric content in kilocalories or Ki-

lojoules and nutritional value, indicating the quantitative content of proteins, fats,
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carbohydrates, vitamins and minerals in the established units of measurement per 100
grams or 100 milliliters of the ready-to-eat product.

The end date of consumption of the baby food product must contain the day,
month and year in non-coded numerical value. For products with a shelf life of more
than three months, it is sufficient to indicate the month and year to which the product
can be consumed.

The label indicates the storage conditions necessary to ensure its safety and
quality, including the after opening the package (container) conditions.

The label of a functional product for children nutrition indicates special die-
tary needs, functional conditions and / or diseases for which it is recommended to use
such products.

In parallel such information is put on a label:

- the inscription «Approved by the Ministry of Health for special in the nutri-
tion of children with pyelonephritis»;

- the name and full address and telephone number of the manufacturer, ad-
dress of facilities (object) of production;

- the product consistency (homogenized or mashed or liquid);

- the nominal net weight of the product, g (or volume dm?) and the permissi-
ble deviations %;

- the purpose «For baby food»;

— the batch number (batch number to consider the date of manufacture);

— barcode;

— the inscription «If there is no clap when opening the jars, the product cannot
be consumed».

The results of these research will be included as normative indicators and re-
quirements in the development of regulatory and technological documentation for the

production of therapeutic and preventive nutrition of children with pyelonephritis.
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XyHaHbCBKHH YHIBEpCHUTET T'YMAaHITAPHUX HAYK, i TexHoJsoriil, Kurait
CyMchKHil HaiOHATIBHMIT arpapHuii yHiBepcuTeT, Y KpaiHa

IIxosa xapuyoBuX HayK, IHCTHTYT HaykH i TexHikn XeHaHnb, CinbesiH, KuTait

MA3YPEHKO IT'OP LI YUNBO

TEXHOJIOIIA I ACOPTUMEHT @YHKI[IOHA/IBHUX ITPO/IYKTIB JlJIA
JUTEH XBOPHX HA ITIEJIOHE®PHT
Momnocpaghia
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VIK: 664.8/9:57.08

ABTOpH

Masypenko Irop, Li Yunbo

Peniensenr

besycoB Amnaroniii TumodiiioBUY AOKTOp TEXHIYHHUX HayK, Npodecop kadeapu
OloimkeHepli 1 Boau Opechbkoi HallOHANBHOT akKaJeMli XapuoOBUX TEXHOJOTIMH,
MiHiCTepCTBO OCBITH 1 HAYKH YKpaiHu

PekoMeHi0BaHO A0 BHJAAHHS BYeHOIO paao0 HarioHanbHUl  yHIBEpCUTET
6iopecypciB 1 IPUPOJAOKOPUCTYBaHHS Y Kpainu, Binokpemnenuii migposain Haykoso-
JOCIITHUM 1 MPOEKTHUH I1HCTUTYT CTaHJApTH3aIlli 1 TEXHOJIOTrii eKoOe3medyHoi Ta
opra”iuHoi npoaykiii. Kutalcbko-YKpaiHCbKUM HayKOBO-IOCIITHUM IHCTYTUTYOM
«Hayk nipo xurrtsa»

TexHoJiorist 1 acopTUMEHT GYHKIIOHATBHUX MPOAYKTIB JUIsl AIT€ XBOPUX Ha
mienonedput [Tekct]: monorpadus / [Masypenko 1., Li Yunbo] — Oneca, 2021

Y wmoHorpadii HaBeAeHO pe3ylnbTaTH (QyHIAMEHTAIBHUX Ta MPUKIAJTHAX
JOCJTIJPKEHb 31 CTBOPEHHsI TEXHOJIOTII Ta aCOPTUMEHTY (YHKI[IOHATBHUX MPOJYKTIB
JTIKYBIBHO-TIPOQUIAKTHYHOTO TPU3HAYCHHS U1 Xap4yyBaHHS [T XBOpUX Ha
niegonedput. MoHorpadis Moke OyTH KopucHa i (axiBIIB MPaKTUKIB Ta
HayKOBIIiB. BukiaaeHi MaTepiaii MOKIMBO BUKOPHUCTOBYBATH B Y4OOBOMY IpOIleci
3a mporpamamu «bakamaBp», «Marictp» npu BHBYaHHI KypciB «TexHomoris
xapuyBaHHs», «Hytpumionoris», «lIpomecm Ta  amapaTm  XapuyoBHX  Ta
MIKpOOI0JIOTIYHUX BHPOOHHUITBY, «SIKICTh Ta OE3MEYHICTh XapUOBHX MPOIAYKTIBY.
PesynpTaTi mocuimkeHs OyayTh KOPUCHI HAYKOBISIM, SIKI TIPOBOSTE TOCHTIKEHHS Y
MaricTpartypi, acmipanTypi Ta JOKTOPaHTYPI.



» Bawa ixcca mae oOymu nikamu,
a eawii 1iku maromsv oOymu ixcero “

I'innokpam

XapuyBaHHSI 370pOBOi Ta XBOpOi JIIOAWHU OCOOJHUBO [IT€H € TOCTPOIO
MpoOIeMOI0, SKa MOKE€ OyTH BHpIIIEHA IUIAXOM 3alydeHHS IOCIIIKEHb PI3HUX
rany3eil Hayku. BupimieHHss mpoOjieMH MNpaBWIBHOTO XapyyBaHHS, JIKYBaJIbHO-
npopLIAKTUYHOTO XapuyBaHHS, MOXJIMBO NPH 3aCTOCYBaHHI JOCTIIKEHb B raiysi
HYTPHUII0JIOTi, XiMii, 010XiMI1i Ta 610T€XHOJIOT1].

VY KOMIUIEKCHOMY JIKyBaHHI 3aXBOPIOBaHb HUPOK Yy JIT€H Biairpae myxe
BaYKJIMBY POJIb MPABHIIbLHE Xap4yBaHHS. BiamoBiAHO Cy4acHUX JOCIIKEHb MATOJIOT11
3aXBOPIOBAaHHS HHUPOK, OCHOBHHUM TPHUHIIMIIOM JIiIKYBaJIbHO-TTPO(IAKTUIHOTO
XapuyBaHHS € MaKCHMaJlbHE IIAJIHHS OpraHy Ta 3a0e3NedeHHs HopMaizallii Horo
¢yHkiii. BpaxoByrounm Iie, 3 pallioHy XapuyyBaHHS ITOBHICTIO BHUKIIOYAIOTHCS
NPOJYKTH, sIK1 3/1aTHI HETaTUBHO BIUIMBATH Ha (PYHKI[IOHYBaHHsS HHpOK. Ha BimMmiHy
Bl JOPOCIIOrO OpraHi3amy, y J[AiTeil TpH 3axBOPIOBaHHI HHUPOK JIIKYBaJIbHE
XapuyyBaHHS TOBHHHO 3a0€3Me4yBaTH HOPMAJIBHUN PICT TUTHHU. B oqHUX BHMmaakax
JiKyBajJbHE XapuyBaHHS Ma€ CaMOCTIHE 3HAYCHHS (HAIpPUKIIA B MEPio]] MOBHOI 200
YaCTKOBOI KJI1HIKO-JTA00paTOpPHOi peMicii), B IHIIUX BUMAJKAX - € OJJHUM 3 MIPOBITHUX
(bakTOpiB B KOMIUIEKCHOMY JIIKYBaHHI.

YKpaiHChKO-KUTAMChKI ~ HAYKOBI  3B’S3KM  TIOCTIMHO  3MIIHIOIOTHCH,
NEPETBOPIOIOTECS B TIOCTIMHY  CINBOpAII0  3aBIAIKH  TpaguliiHUM  popmam
MDKHApPOJHOTO HAyKOBOTO CITIBPOOITHUIITBA, SIKI MIITBEPJUIN CBOIO €(PEKTHBHICTH:
CTaXyBaHHSI HaYKOBHUX MPAIIBHUKIB, BUKOHAHHS CITUIBHUX JOCIII)KCHb, TPOBEICHHS
HayKOBHX (OpPYMIB, 3MIHCHEHHS €KCIEAUIlH, ydyacTh y KoHepeHIisx. CBinueHHsIM
TICHUX YKpPaTHCHKO-KMTAaHCHhKMX HAyKOBHX 3B’SI3KIB € TOW (DAKT, IO MiAMHCAHO PsI
HOPMAaTUBHUX JIOKYMEHTIB MK YpsigamMu BOX KpaiH - [leknmaparlrisi mpo po3BUTOK Ta
MOTJIMOJICHHS BITHOCUH JAPYXKOM 1 CHiBpOOITHHUIITBA MDK YKpaiHoto 1 Kurtalicbkoro
Hapoanoto Pecny6iikoro, Yroga mik MiHICTEpCTBOM OCBITH 1 Hayku YKpaiHd i
MinictepctBom ocBiTi Kutaiickkoi Haponnoi PecryOrniku mpo criBpOOITHHUIITBO B
rajy3i OCBiTM 1 Hayku, Yroga MK Ypsgom VYkpaiHu Ta Ypsaom Kwuraiichkoi
Hapognoi PecnyOnmiku Tpo HayKOBO-TEXHIUHE CIIBpOOITHHIITBO, YToaa MiX
MiHicTepCTBOM OCBITH 1 HayKH, MOJIOAI Ta CIIOPTY YKpaiHu 1 MiHICTEpCTBOM OCBITH
Kuraiicbxoi Hapognoi PeciyOmiku mpo criiBpoOITHUIITBO B Taidy3i OCBITH, YT0Aa MiX
VYpsnom VYkpainu ta Ypsanom Kwuraiicekoi Haponnoi PecnyOiniku mnpo B3aeMHe
BU3HAHHS JOKYMEHTIB IIPO OCBITY 1 HayKoBi cTyneHi, ta [1-10].

[TnigHI CTOCYHKH B Tally3i HayKH, JO3BOJIMIIM TPOBOJIWTH JOCIIKEHHS Ha
0a3i BUIIMX HaBYAILHUX 3aKiaaiB Kuraro Ta Ykpainum:



< YHiBepcuTeT ryMaHiTADHMX HAYK, HAYKHM i TeXHOJOrIi
Xynanbp (HUHST) Kwuraii, 3acHoBanuii y 1978 poi,
3arBep/ukeHUl  MinictepctBoM — ocBith  Kurato sk
3arajJbHOOCBITHIN aepxaBHUM yHiBepcutTeT. Y 2018 poumi
Oyno otpumano «llonBiliHuMN mnepHIUiA KiIac» BUCOKOTO
pIBHS, OpIEHTOBAHOT'O HA 3aCTOCYBaHHS, YHIBEPCUTETY
npoBiHIi XyHaHb. YHIBEPCUTET CKiIanaeThcs 3 14 mikui,
AK1 TMPOMOHYIOTH MpOrpamMu sk OakanaBpa, Tak 1 Maricrpa.
Icuye 55 nporpam GakanaBpaTy, IOYMHAIOYH BlJ MUCTELTBA,
IYMaHITApHUX HAyK 1 3aKIHYYIOYM HAYKOIO, 1HXKEHEPI€I0, OCBITOI0, E€KOHOMIKOIO,
MEHEPKMEHTOM Ta CiTbCHKHM TOCTIOAAPCTBOM.
CyMmcbkuii HALIOHAJIbHU I arpapHmi

YHiBepcHUTeT, YKpaiHa, € BUIUM HaBUATHHUM 3aKJIAJ0M
3 IV piBHem akpenauranii; 1€ OIUH 13 HaMKpammx
arpapHux YHIBEPCUTETIB Ykpainu. CyMcbkuii
HAI[IOHAJIbHUI arpapHUi yHIBEPCUTET 3aCHOBaHO B 1977
poui; CyMmMchbKHl HalllOHAJIbHUN arpapHUil yHIBEpCHUTET
roTye€  BHUCOKOKBANI(IKOBAHMX  CHEIlANICTIB 1S B84
CUIBCBKOTO rocmogapctsa. JIo CKIALy YHIBEPCHTETY
BXOJSATh 8 (paKyIbTETIB, OJIUH IHCTUTYT Ta M'ATh KOJIECXKIB.

Incturyr Haykum i Ttexnousoriii Xenanb (HIST),
- Kwuraii, € pgo0pe po3BUHEHUM MPOBIHIIHHUM
YHIBEPCUTETOM.  YHIBEPCUTET PO3MOYMHAE  CBOIO
icropito 3 1939 poky. VuiBepcurer Mae 19
aKkaJeMIYHMX  IIKUI, K1 CKJIaJgalThes 3 62
CIeliaIbHOCTeH OakajiaBpa Ta OXOIUTIOIOTh 9 OCHOBHUX
JUCLUUIUTIH, BKIIOYAIOUHW CUIBCBKE T'OCIIOJApCTBO,
IHXKEHEpilo, OCBITY, MEHE/DKMEHT, JITepaTypy, HayKy,
€KOHOMIKY, MpaBo Ta MuctentBo. ¥ 2002 poui Oyrna
3acHoBana Illkonma xapuoBux Hayk. Illkoma mpomoHye 4YoTHpW CHEIIaNIBHOCTI
OakanaBpa: Xap4oBi HayKHd Ta IHXKEHEPisl, SIKICTh Ta Oe3MeKka XapuyoBUX MPOAYKTIB,
KyJiHapis Ta OCBiTa 3 XapuyyBaHHs, MEHEKMEHT Ta Typu3M. XapyoBa HayKa Ta
IHXKEHepisa — IIe CHEIIaJbHICTh HAI[IOHAJIBHOTO PIiBHA, SKICTh Ta OE3IeKa XapuyOBHX
MPOMYKTIB, KyJiHapHA OCBITAa, Ta OCBITAa 3 XapuyyBaHHSI — CHEIAJIbHOCTI
MPOBIHITIITHOTO PiBHSL. .

\ SUMY NATIONAL
AGRARIAN UNIVERSITY
- =

Aemopu 60suHi KepieHuymey ma npophecopcvKo-6UKIAOAYbKOMY CKAAOY
VHIgepcumemia 3a 00NOMO2y y NPOBEOEHHI O0CIONCEHD.



PO3ALJI 1
XAPUYYBAHHS JITEH 3 3AXBOPIOBAHHSIMH HUPOK,
TEHJAEHIII TA PO3BUTOK

[IpaBunbHE XapuyyBaHHS XBOPOI OUTHHH € OJHUM 3 OCHOBHHX JIAHOK Y
3araJbHOMY KOMIUIEKC1 TepameBTHYHUX 3axoiB. JIiKyBaJibHE XapuyyBaHHS,
noOyToBaHe 3 ypaxyBaHHSIM MaTOTeHE3y 3aXBOPIOBAHHSI, BIKY TUTHHH, OCOOIHBOCTEH
HOro po3BUTKY, HOpMaJli3y€ MOPYIIEHI OOMIHHI MPOIECHM B OpraHi3Mi, KOMIIEHCY€
HEOOX1IH1 €HEepreTUYH1 BUTPATH, MOCTABISAIOYM BIAMOBIJHI Xap4yOBl KOMIIOHEHTH,
CHpHsi€ MiJBUILEHHIO IMYHITETY, JIKBIJAIli MATOJOTTYHOIO MPOLECY, BIIHOBICHHIO
310pOB'sl.

[Tienonedpur 3aiimae ogHe 3 MPOBITHUX MICIb Yy CTPYKTYypl Hepomatid y
miter 1 gopocnux. OcTaHHIM — 9acoM  BiI3HAUYA€THCS 3HAYHE  30UTBIICHHS
3aXBOPIOBAHOCTI Ha MI€JIOHEPPHUT, IO TOB'I3aHO 13 3araJIbHUMHU €KOJIOTTYHUMHU
npoiiecaMy  (TMOMIMPEHICTh JTUCMETA0O0MIYHUX PpO3JasiB, ajeprizailis HaceJeHHs,
MIMPOKE BUKOPUCTAHHS a/IallTOBAHUX MPOAYKTIB Y XapuyBaHHI AITE€H paHHBOTO BIKY,
nucOakTepios, paaiaiiHui BIUIMB, KOPCTKICTb BOJIU TOIIIO).

Bimomo, mo B MeauyHi TpakTUIll TMPOBOAATH JIKYBAIBHY Teparito
3aXBOPIOBAHHS HUPOK, BUKOPHUCTOBYIOUM HACTOI JIIKAPCHKUX POCIWH, a0 HACTOIO
300py JIKapChbKUX POCIWH. B ToW ’ke 4Yac Taki HACTOi 3a OpPraHOJCHTHYHUMH
MOKa3HUKaMU HE 3aBXKIH MalOTh MPUEMHUN BUKYC Ta 3amax. Y TUTHHA sSKa XBOPI€ Ha
nienoneput, Ha (OHI YCIX CHUMIITOMIB PI3KO 3HUKYETHCS AlETUT, TOMY MPOIYKTH
SKi 3aCTOCOBYIOTBCS B palliOHI, y TOMY 4YHWCHl (YHKIIOHAJBLHOTO TPU3HAYEHHS

MOBUHHI MaTH MPUEMHHUI CMaK Ta 3arax, 0e3mocepeHbO MOA00aTUCS TUTHHI.

Jdemorpagiuna cutyauisi, CTAaTUCTHYHI MOKA3HUKHU 32aXBOPIOBAHHS HUPOK

OCHOBOIO PO3BHUTKY JIFO001 KpaiHW HE 3aJICKHO BiJl COIIaIbHO-EKOHOMIYHOTO
CTaHy, KOJIbOPY IIKipH TPOMaJsH, BIpOCIIOBIAAHHS YW MOBH € 370poBi nitu. CtaH
37I0pOB’Sl BM3HAYAETHCA SKICTIO KUTTS HACEJICHHS 1 BIUIUBA€ Ha HaIlOHAJIBbHY
Oe3neKy JepKaBHu.

BunukHeHHs1 XBOpOOM HUPOK Ta OCOOJMBOCTI 1i MOLIMPEHHSI BU3HAYAIOTHCS
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MPUPOAHO-€KOJOTTYHUMU Ta COLIATbHO-€KOHOMIYHUMH YMHHUKAMH, 3HAYEHHS
OCTaHHIX 3 SIKUX HaOyBae Bce OULIBIIOrO 3HAYEHHS Yepe3 BIUIUB CIOCOOY MKUTTH,
JOXOJIIB HACENIEHHS, >KUTIOBUX YMOB, CTPYKTYpPH XapuyyBaHHA Ta psAAy IHIIAX
YUHHUKIB.
3HauyHU{ BIUIMB Ha MOIIMPEHHS 3aXBOPIOBAHOCTI HACEJICHHS B JAepKaBi
MarTh jJemorpadiudi  XapaKTEepUCTHUKH HACEJCHHS, 30KpeMa, KoedillieHTH
CMEPTHOCTI Ta IPUPOJAHOTO MPUPOCTY HACEICHHS.
3a nanumu [lep:xkaBHOI c1y>k0u cTaTUCTUKK YKpainu, Ha 1 ciuns 2021 poky
YHCeNIbHICTh HacelleHHd YkKpainu ckiagae 41588354 mionuuu, 0e3 BpaxyBaHHS
TUMYacoBO OKYMNOBaHOi Teputopiii, ABToHOoMHOi PecnyOniku Kpum 1 micra
CeBactononb. [Ipore  uMcenbHICTh  yKpaiHIIB  CTAa0LIBHO  3MEHIIYEThCH,
HapopKkyBaHicTh 2017 poky cranoBuina 10,3% (189-tre wmicue y cBiti),
cmeptHicTh — 14,4% (5-te Mmicne y cBiTi), npuponuuit npupict - 0,41% (220-te
miciie y cBiti) [11]. JlaHHI mpo YHCENBHICTH HACEJIEHHS Ta HAPOIKYBaHICTh

HaBeAeHo Ha puc. 1.1

3[\"}“’)'1
S TUOIFY

363987 335874

2016 2017 2018 2019 2020

W KinbKicTb HAace eHHA KINBKICTE HAPOOMEHMWX

Puc. 1.1 [Iemorpadiunuii ctad B YKpaiHu 3a pokaMu
OpHouacHO  CTaTHCTHYHI  JaHHI  CBiYaTh PO  BUCOKUH  PIBEHb
3aXBOPIOBAHOCTI HACEJICHHS, OCOOMCTO MiTel Ta MiTiTKiB. Ha mpumipHUKY OZHOTO
KJIaCy XBOPOOHW CEUOCTaTeBOI CHUCTEMH BHJIHO TEHJICHIIIIO POCTY 3aXBOPIOBAHHS, 32
OCTaHHI TPW POKH, JTaHHI HaBe/IeHi B Ta0.1.1
Tabmums 1.1

KiabkicTs 3apecCTPOBAHUX 3 3aXBOPIOBAHHAM CevY0CcTATEBOI CUCTEMH
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https://uk.wikipedia.org/wiki/%D0%A2%D0%B8%D0%BC%D1%87%D0%B0%D1%81%D0%BE%D0%B2%D0%BE_%D0%BE%D0%BA%D1%83%D0%BF%D0%BE%D0%B2%D0%B0%D0%BD%D0%B0_%D1%82%D0%B5%D1%80%D0%B8%D1%82%D0%BE%D1%80%D1%96%D1%8F_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BD%D0%BE%D0%BC%D0%BD%D0%B0_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D1%96%D0%BA%D0%B0_%D0%9A%D1%80%D0%B8%D0%BC
https://uk.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B0%D1%81%D1%82%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C

KinpkicTh ymepine 3apeecTpOBaHUX BUMAIKIB 3aXBOPIOBAHHS

Pik ocobu BikoM 18 pokiB i crapuri Hitu Ta migmitky BikoM Bix 0 1o 17 pokis
BKJIIOYHO
2015 1723742 187147
2016 1760846 191007

KiuenpTa0m1.1.1

KinpkicTh ymepiie 3apeecTpoBaHUX BHITAJIKIB 3aXBOPIOBAHHS

Pik ocobu BikoM 18 pokiB i crapuri Jitu Ta migmitTky BikoM Bix 0 1o 17 pokis
BKITIOYHO
2017 1779318 193890
2018 1806008 196798
2019 1834904 200734
2029 1875272 205752

3a craructuyHumu ganumu Kuraiicbkoi Hapoanoi Pecniy6miku cranom Ha 1
ciyast 2021 poky ymcenbHICTh HaceneHHs ckianae 1443981565 minbsipa, mpu 1IbOMY
HApOJKYBaHICTh KOKHOT'O POKY 3pocTae mpuoiau3Ho Bia S % 1m0 8 %, npotsirom 2019
ta 2020 pokiB, HAPO/KYBaHICTh HE3HAYHO 3HM3WIACh. J[aHHI TPO YHCENBHICTh

HaceJleHHs Ta HapokyBaHicTh B KHP naBeneno na puc. 1.2.

aE 33
— — 15;

14,65
9,88 + 13,1
— 9,77 —
2016 2017 2018 2019 2020

KiAbKIiCTb HAaCeNeHHs, Minbapa, KiNbKICTb HAPOAMEHUX, Mi/TEOH

Puc. 1.2 lemorpadiunuii ctan B Kutai 3a pokamu

KoxHnoro poky cmemiaibHa HayKOBO-MeIW4yHa KoMicis Kwurtaro mpoBOAUTH
OOCTeXEHHS HAaceleHHsS pI3HUX BIKOBHX TPy Ha BHUSBICHHA JIIOACH 3
3aXBOPIOBAHHSAMH HHPOK. [IpoTarom TpbOX pOKIB, KUIBKICTh JIIOAEH 3
3aXBOPIOBAHHIMH HHPOK 3pocio Oimbmr HiK 11 %. ¥V 2015 poky meit mokazHHK
cknagaB 119,63 wminbitonis moned, B 2017 pomi 133,0 minbitonis. [Ipu oOcrexeni
miTed BIKOM Bim 2 10 14 pokiB BHUSBIEHO KOXHOTO poky 2,0 MigbioHa 3
3aXBOPIOBAHHSIM HHUPOK. T1UIbKM B MPOBIHIIIT XeHaHb, CX1 LEHTPAIbHOL

yactuHu Kutato koxkHoro poky 3adixcoBanHo 200 Tucsid JiTeld 3 3aXBOPIOBAHHSMHU

10V




HUPOK [12 - 15] [IpoTsiroM OCTaHHIX POKIB YHCENBHICTh OPOCITHX Ta JITCH y SIKUX
BUSIBJICHO 3aXBOPIOBaHHS HUPOK, 3HAYHO 3pOCIa.

3a omiHkol BcecBiTHBOT OpraHizaili€lo 0OXOpOHU 340poB’s 850 MUIbHOHIB
JIOICH 3 BCHOTO CBITY CTPaXXAAlOTh PI3HUMH 3aXBOPIOBAaHHSIMHU HHUPOK — XPOHIYHUM
3aXBOPIOBaHHAM HUPOK. LI xBopobOa 3abupae 3 )kutTs 2,4 MUIBHOHHU JIOAEH B PIK Y
CBIT1, OJIHOYACHO I XBOpOOa € IIOCTOI0 HAWOUIBIN MIBUJKOK MPUYUHOIO CMEPTI.
Menuko-coliaibHa 3HAYUMICTh XPOHIYHOT XBOPOOU HUPOK BU3HAUAETHCS 11 BUCOKOIO
PO3MOBCIOJKEHICTIO, 32 PI3HUMH OILIIHKAMH €KCIEPTiB, 3aXBOPIOBAHHS BUSBISETHCS Yy
15 % mnacenenns. Po3noBCIOJIKEHHSI XBOPOOM y CBITI PI3HUTHCS, BUSBICHHS 3
gacTkorw Big 6,8 % B 3axigniit €Bpomi (Icnmanis) mo 15,9 % y Cxinnit €Bpomi
(ITompmia). ¥V Pociiicekiit ®@eneparnii 15 MinblioHiB HaceleHHs, y CroixydeHHuX
[Itarax Amepuku B aiana3oni Big 10 % gm0 17 % B 3amekHOCTI Bi €THIYHUX Tpy1m. B
SInowii 6unbine Hix 20 % nomysii [16].

3a TBepIKEHHSIMHU HAaYKOBIIIB-TIeI1aTPiB, XBOPOOW HUPOK Ta CEUOBUBIIHHUX
NUISIXIB y JITeH 3aIUIIAI0ThCA HarajlbHOIO MPOoOJIeMOr0 B TeiaTpii, ska Hece B co0i
CYTT€BE colliaJibHe HaBaHTakeHHsS. [lomupeHicTh 3aXBOPIOBaHb HHUPOK 1 CEYOBOT
CHUCTEMH Y JIITeH BIPOJOBXK OCTAaHHIX 5 pokiB B YkpaiHi 3pocia 3 40 1o 56 ma 1000
TUTSAYOTO HaceideHHsd. IHdexiii cedyoBOi CUCTEMH € HaWOUIBII MONIUPEHUMH
iHpekmiaMu y miTell 10 2 POKIB Ta MOCIMAIOTh JPYyre-TpeTe Miclle cepel ycix
1H(}EeKI# TUTIIOro BIKYy, MTOCTYNAIYHCH JIMIIIEC 3aXBOPIOBAHHSAM JUXATbHUX ILISXIB
Ta KUIIKOBUM 1H(EKIisM. XpoHiuHe TieToHeppuTudHe pyOItoBaHHA HOPMYETHCS B
oy’)Ke MOJOJOMY Billi dYepe3 KoMmOiHamito iH(QeKIii ced4oBOi CHCTEMH,
IHTpapeHaNbHOTO pe(dIoKCy Ta MIXypOBO-CEUOBITHOTO peduokcy. [HKomu
pyOLIfOBaHHS BWHUKAE BHYTPINIHBOYTPOOHO. SIK HACHIIOK MOXE pPO3BUHYTHUCSA

apTepiaJibHa TiNePTeH3is 1 XpOHIYHA HUPKOBA HEJIOCTaTHICTH [16-17]. .

Oc00,1MBOCTI 3aXBOPIOBAHHSA HA Mi€Ja0HeppPUT
Hecneundiuni 3amanbHi 3aXBOPIOBaHHS OpraHiB CEYOCTATEBOI CHUCTEMHU
CTAHOBJISITb OUIbIIE TOJOBUHU BCi€i yposoriunoi mnartosorii. [lienonedpur -

1H(peK1MHO-3anaJbHU TPOIEC Y YaIIKOBO-MHUCKOBIA CHUCTEM1 Ta TKaHHMHI CaMmol
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HUPKHU 3 YPaXKEHHSIM MEPEBAXKHO THTEPCTULIIAJIBHOI TKAHWHU - € HANNOIIMpPEHIIINM
3aMaJIbHAM ~ ypOJIOTIYHMM 3aXBOPIOBAHHAM. BuAUIAIOTE rocTpuil 1 XpOHIUHUN
nieJOHEe(PUT, a TAKOK NMEPBUHHUN (BUHUKAE Y HUPLI 0€3 Oyab-IKOro MmonepeaHboro
il 3aXBOpIOBaHHS) 1 BTOPUHHUH (€ YCKJIaJIHEHHSM IHILOTO 3aXBOPIOBaHHS HHUPKH 1
CEYOBUBIIHMX NUIAXiB). OcoOMUBICTIO Tepediry MmieJoHePpUTy € CXUIBHICTh 110
XpOHI3allil mpouecy, siKa NABUILYEThCSA NPU HeaaekBaTHIN Tepanii. [Ipu xpoHiyHOMY
niesioHePUTI XapaKTEpHi NepioAr TPUBAJIOT PEMICIi 3 MOJANBIIUM 3arOCTPEHHAM 1]
BIUIMBOM HECHPUATIUBUX (PakTopiB (mepcuctyroya 1H(GEKIis CeYOBUBIIHUX ILIAXIB,
TpUBaJIe  TMOPYIIEHHS  Macaxy  ceyl, CYOyTHS  CEYOKaM'sHOi  XBOpooOH,
HIePEOXOJIOKEHHSI, MOPYIICHHS ieTn Toro) [17 - 18].
3arajabHONPUKHATOI Kiacudikaiii meaonedpputy Hemae. JJoKTop MEIUUHUX

Hayk, npodecop O.B. lllynsak 3 Buerumu [HctutyTy yposorii HarionansHo1 akagemii
MEIMYHUX HayK YKpaiHu, 3anpONOHYBaJH, I KIIHIIUCTIB HAHOUIBII MTOBHY €

kiacudikarlito menoneppury, ska HaBeaeHa Ha puc. 1.3.

OO0CTPDVKTUBHHUH 200 HEOOCTDVKTUBHUIA
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Puc. 1.3 Knacudikaiiis nieasonedppurty
[Tienonedput Moxke BUKIMKATA HaWPI3HOMAHITHIII BUAM NAaTOT€HHOI (BIIopu

(bakTepianbHOi, BIPYCHOI, TpPHUOKOBOI) €K30- Ta EHJIOTEHHOTO TMOXOKCHHS.
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Haituactimumu 30ynHukamu mienonedpury € Escherichia coli, Staphylococcus,
Proteus, Enterococcus, Pseudomonas aeruginosa, Streptococcus Tta iH. VY
BUHUKHEHHI MI€JIOHE(QPUTY KIIFOUOBY pPOJIb BIAIFPAOTH TaKl (PAKTOPH, AK: XapakKTep 1
BUJ 30yJIHUKA, NUISIX TPOHUKHEHHS 1H(EKIIi B HUPKY, 3arajlbHUi CTaH OpraHizMmy,
HasIBHICTh 3MIH Y HHPIIl Ta CEUOBHUBIHUX IUIAXAX, [0 CIPUSIOTH (ikcallli 30y 1HIKa
1 pO3BUTKY MATOJIOTIYHOIO Mpoliecy (MOPYIIEHHs BIITOKY Cedl, NOPYIIEHHs (PYHKIIi
HUPKH, CYITyTHI 3aXBOPIOBaHHS HUPKH, CEUOKaM’ sTHOI XBOpOOH Ta iH.).

B ocranHi poku yacTi acowialii MIKpOOpraHi3aMiB, Kl JIETKO BHUKJIUKaIOTh
3anajbHUMN MPOIEC Y CEYOBUBIMHUX NUIAXaX. Y Takl acoliaiii HalyacTile BXOATh
Proteus, Pseudomonas aeruginosa, Staphylococcus, remomituuni mramu Escherichia
coli. Ilim nier0 HECHPUATIMBUX YWHHHUKIB MIKpOOPraHi3MH 4YacTO BTPadaroTh
00O0JIOHKY 1 IepexoAsaTh y Tak 3BaHl L-(opmu, abo mporomiactu, siki He pOCTYTh Ha
3BHYAfHUX TIOKMBHUX CEpeAOBUINAX. Y CHOPUSTIMBHX YMOBax Oakrepii 3HOBY
IIEPETBOPIOIOTHCS Y BeretatuBHi Gopmu [18, 19].

VY KIHIYHMX Ta EeKCHePUMEHTAIbHUX JOCTIIKEHHSX BCTAaHOBJICHO, IO
OCHOBHHUMHM HUIAXaMU MOTPAIUIAHHS 1H(EKIIi y HUPKY € TeMaTOreHHHUM 1 ypOreHHU M.
[Hdexuis HaifyacTimie MOTparuisie B HUPKU TEMATOT€HHUM MLUISXOM 3 OyAb-SKOTO
3amanbHOr0 BOTHHMINA ((DYPYHKYJ, TOH3WJIT, Kapiec, IUCTUT, YPETPHUT, MPOCTATHT,
CMITUAUMIT, KOJBIIT, caibmiHroogoput ta iH.) [22]. OmHOro nuile MPOHUKHEHHS
1H(pEKIIT B HUPKY 3 TOKOM KPOBI HEJOCTAaTHBO JUISl PO3BUTKY 3aXBOprOBaHHs. Jluiie
0COOJIMBO BIpYJICHTHA 1H(EKIIiS 37aTHA CAMOCTIMHO CTBOPUTHU Yy HHPI YMOBH IS
BUHUKHEHHS 1 PO3BHUTKY 3amaJieHHS. Y OUIBIIOCTI BHUIMAIKIB 1HQEKIIiS MPOXOIUTh
Kpi3b KPOBOHOCHY CHCTEMY 3J0pPOBOi HUPKH, HE Bpa)kalouu ii, a JJIA OCINaHHS 1
PO3MHOXKEHHSI MIKPOOPTaHI3MIB Ta PO3BUTKY MATOJOTIYHOTO MpOLeCy HEOOXimHi
MEBHI MICIIEBI yYMOBH B HHUPIII Ta 3HWIKEHHS 3arajbHOl OIIPHOCTI OpraHi3my.
HaiiGinpmr cyrreBuMu  (pakTOpaMu, IO CHOPUSIOTH PO3BUTKY MIETOHEDPUTY, €
OakTepiypis, TOPYIIEHHS BITOKY cedi, po3Naau KpoBooOiry B HupIli. Haituacrimoro
MPUYMHOIO PO3JIaJIIB KPOBOOOITY € CIOBUILHEHHS BIITOKY C€Yl 3 HUPKH, MiABUIIECHHS

TIIPABIIYHOTO THUCKY C€Yl Yy YallKOBO-MHCKOBIM CHCTEMI BHUKJIMKAE€ CTUCKAHHS
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TOHKOCTIHHUX BEH HUPKOBOTO (DOpHIKCY 1 3acTiii BeHO3HOI KpoBi y Hupmi [18, 20,

21].

Oco0,inBOCTI 3aXBOPIOBAHHS HA Mi€JIOHEQPHUT Yy AUTAYOMY Billi

OcobOnuBocTi mepediry iHGeKIIHHO-3aMaJbHUX 3aXBOPIOBaHb OpraHiB
CEYOBUJIUILHOT CUCTEMU B AIT€H PaHHBOIO BIKY, Y TOMY YMCII MIEJOHEPPUTY MAIOTh
0coONMMBE 3HAYEHHS Yy 3B’A3KYy 3 iX BHCOKOIO TMOIIMPEHICTIO Ta HE 3aBXIU
CIPHSITIMBHM MPOTHO30M. 32 OCTaHHI POKH BiJI3HAYAETHCS 3pPOCTaHHS MUTOMOI Baru
1H(EKI[1il ce4oBOi CUCTEMHU B 3arayibHIi CTPYKTYpl 3aXBOPIOBAHOCTI B JiTell 3 18 Ha
1000 putsiyoro HacenenHs g0 36—100 wa 1000. YV niteit ypakeHHS HHUPOK
3aMmajibHOTO T€HE3y MOJKE MPHU3BOJIUTH IO HE O0OPOTHUX TMONIKOKCHBb MapeHXIMU
HUPOK 3 3aMIIICHHSAM YIIKO/)KCHHX JUISHOK CIIOJYYHOK TKaHWHOIO, IO Hadai
CIIPHYUHSE PO3BUTOK XPOHIUHOT XBOpoOHM HHMpOK. bararto ¢akropis, 110 MPU3BOIATH
70 PO3BUTKY Ti€TOHEGPUTY, TTPO T€ 3araJIbHOBIAOMI (OOCTPYKIIisl, AUCMETa00IuH]
NOpYILIEHHS, CHAaAKOBICTh Tom0), y 41 % miTelt ckiepo3yBaHHS MapeHXIMU
PO3BHBAETHCSI 3a BIJACYTHOCTI MOPYIICHb YPOJAMHAMIKH, TOOTO Oe3mocepeaHbOr0
NPUYMHOI0 HUPKOBOTO TMONIKOPKEHHS B JiTed € 1HQEKIis, M0 CYNpPOBOIKYETHCS
MICIICBOIO aKTHBAIII€EI0 Ta 3allyCKOM MHMTOTOKCHYHOTO MeTabonismy [20]. Bucoka
HMOBIpHICTh TTOYaTKOM MATOJIOTii HHUPOK y JdITEH pPaHHBbOTO BIKY BHU3HAYAETHCS
MOPGODYHKITIOHAIPHOKO HE3PUIICTIO, 3HAYHOI0 YacTOTOK HeaudepeHIiioBaHo1
JUCIUTa3li CTONYYHOI TKAHWHU HUPOK, MUCHYHKIT IMYHOTE€HE3y, AUCOaKTepiosy,
CBOEPITHICTIO TEepediry MmepuHaTaIbHOTO MEpioay, BIUIMBOM T'€HETHYHHX (haKTOPIB,
HEaJICKBAaTHOIO TEpali€l0 COMATHYHUX 3axBopioBaHb [21]. Pusuk pernuausiB
nienoneputy y mireir 10 3 POKIB € TOCUTh BUCOKMM 1 CcTaHOBUTH 10 80 %.
HaiiGinpma KiTbKICTh PEIUINBIB BUHUKAE MPOTITOM TEPIIUX IIESCTH MICAIIB ITICIIS
nepeHeceHoi 1HQeKIi, PerUANBYIOYHA Ta XPOHIYHUN MI€JOHEPPHUT BBAKAETHCS
OTHUM 13 HAaWOUTBII TOMMPEHWX XPOHIYHUX 3aXBOPIOBAHH HHUPOK, IO
XapaKTEPU3YEThCSl  MPOTpecyrounM  mepediroM 13 (QOpMyBaHHAM  HUPKOBOI
HEJIOCTATHOCTI Ta PaHHBOIO 1HBaNiIU3alier0 nanieHTiB [20]. Mopdo-dyHKiioHanbHa

HE3pUIICTh TKAHWH y PAHHbOMY BIlll CTAa€ MIAIPYHTSIM PO3BUTKY ypakK€Hb HUPOK.
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[licass BCcTaHOBIEHHS 1arHO3y MIEJOHEPPUTY y AUTHHU B KIIHIYHOMY AaCHEKTI
ONIHUM 13 TPOBIIHUX 3aBlaHb, 110 TMOTPEOyE CBOEYACHOTO BHUPIIICHHS, €
Oe3mocepe/lHs OIIHKAa TOro, SKOK MIPOI0 3amalbHUIl Mpolec MPU3BIB 10
CKJIEPO3YBAaHHS TKaHMHU HHUPOK Ta (POPMYBaHHS XPOHIYHOI XBOpPOOM HHpOK [21].
BBakaeTncs, 110 MOpyIIEHHS] BHYTPIIIHBOHUPKOBOI T€MOJMHAMIKH MPSIMO 3aJICKUTh
Bl BHUPAXEHOCTI CTPYKTYpHO-(YHKLIOHAJBHUX 3MIH HUPKOBOI MapeHXIMH, ULIO
MOXYTh OyTH SIK acOUIHOBaHMUMU TaK 1 BTOPUHHUMH, TOOTO PE3yJbTaTOM
CKJIEpO3yBaHHS MapeHXIMU BHACIIOK 3aMajabHOTO Tporiecy [22].

Po3Butky mienoHedpuTy  COpPUAIOTH NPUPOAHI  (AKTOPH, CHAAKOBI
imyHonediuuTHi cranu, Qepmenronatii. JiTM 3 aHOMAaNIIMH CEUYOBUX IIJISXIB,
0COOJIMBO HUPOK, XBOPIIOTH Ha miesoHedput y 8-10 pasiB yacrimie, HX 370poBi. Y
XJIOMYMKIB PAHHBOTO BIKY BaXKJIUBY POJIb BiJIrpae iHGpaBe3uKkanibHa OOCTPYKIIS, Y
JIBYATOK TPUYMHOIO PO3BUTKY Mie€goHepputry B 22-76 % BUMAAKIB € MIXypOBO-
CEYOBIIHO-MUCKOBHI pedutokc. OpranizMmy [IUTUHUA TpUTaMaHHA IiJBUIIEHA
PEaKTUBHICTh, TOCTPUN PO3BUTOK 3amajlbHOTO mporiecy. lle moB’s3aHo Takox 31
IIBUIKOIO TeHepaizairiero 6akTepianbHOoi 1HBa31l. HactaroTe roctpi po3naau QpyHkIii
MEYIHKW, OpraHiB KPOBOOOIry, HAJHUPKOBHX 3aJI03, OpraHiB TpaBJICHHS, BOIHO-
CJIEKTPOJIITHOrO, OLIKOBOIO Ta iHIIKUX BUIIB 0OMiHy [23].

[TpuunHOIO PO3BHUTKY Mi€NOHEPPUTY Yy AiTeH € OakTepiaysibHa 1HOEKINI, sKa
NOTpaIUig€ B CEUOBMBIAHI mUIaxu. Jlkepermom 1riei iHDEKIT MOXe CIYKUTH OyIb
XPOHIYHUI OCEpEeNIOK, HAPUKIIaa, Kaplo3Hui 3y0, XpoHiuHA aHTiHA 1 Tak mani. Came
TOMY y MaJ€HBKHX JITel TaKk Ba)KJIMBO CaHyBaTH BCl XpPOHIYHI BOTHHINA 1H(]EKITii.
KpiM 11b0r0 BaXXJIMBY POJIb Y PO3BUTKY Mi€JIOHEPPUTY Biirpae mnepedir BarirtHOCTI Ta
MOJIOTIB. SIKIIO MaTH IMJT Yac BariTHOCTI IMEPEHOCHTh OYyIb-IKy iH(EKIito, To y
MaJoKa IIBUIIYETHCS PU3UK 3aXBOPIOBAHOCTI mienoHedputom. Tum Oinbine, mo y
HOBOHAPO/DKCHUX HUPKWA 1€ 10 KiHIsg He cdopmoBani. Haiimommupenimoro
NPUYUHOIO BUHUKHEHHS MIEJIOHEPPUTY € MOPYIICHHS Tiri€HN HEMOBIAT. Y J1BYATOK
nieJoHe(PUT HaMyacTille BUKIMKAE KHUIIKOBA TNajlU4Ka, sKa MOTpaIvisie B
CEYOBMBIJIHI NUISIXU MPHU HENPABWIBHOMY MIJIMUBAHHI JUTUHU. Y HOBOHAPOKEHUX

XJIOITYUKIB MPUCYTHE TaKe SIBULIE, K 3BOPOTHUM 3a0poc ceul B HUpKkH. Lle 1 cipusie
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PO3BHUTKY Takoro 3axsoproBanus [17 — 20, 23].

Y Owmbmocti aired, npubamzno 96 %, mieqoHEeDPUT MPOSIBIASETHCS
3arOCTPEHHSM 3alajbHOTO TPOIECY B HUPII Ta XapaKTEPU3YETHCS MiABUIICHHSIM
temrneparypu Tina g0 39-40 °C 1 neitkonutypieto. TemnepaTypa Tija MiJBUILYEThCS
panToBO CEpel «IIOBHOTO 370POB’s», 32 BUHATKOM BUMAAKIB, KOJIH IOPYIICHHS
YPOAMHAMIKA CHPUYMHEHO (QYHKIIOHAIBHUMHU YU OPraHiyHUMHU JUCPYHKIISIMU
HIWKHIX CEUOBMX MNUIAXIB (Timep- abo TinopedIeKTOpHUM CEeUOBHH  MIXYp,
ypeTeporiene, KianaHu 3aJHb01 ypeTpu). B TakoMy pasi 3arocTpeHHIO Mie€TOHEDPHUTY
HepeayIOTh Pi3HI PO3JIai CEYOBUITYCKAHHS YU HETpUMaHHS ceui [21].

VY niteit 10 TprOX POKIB € JIeSIKl BIIMIHHOCTI, XBOPIFOTh XJIOMMYUKH 1 JAIBUATKA
OJIHAKOBO, IMEPEBAXAIOTh 3arajibHI CUMIITOMU: MJISIBICTh 200 pi3Ke 3aHEMOKOEHHS,
NiIBUIICHHS TEMIEPAaTypH Tila 0 BUCOKUX LU(p, HA (HOHI 3araJbHOI IHTOKCUKAIIIT
MOXYTh 3’SIBUTUCS MEHIHTIaJbHI 3HaKd, CyloMU. Moxke OyTH BIICYTHIMHU aIleTuT,
3amop abo MPOHOC, 1HOJI >KOBTSHUYHICTh IMIKIPHUX TOKpHUBIB. [lopymieHHs 3 00Ky
CEYOBHUITYCKaHHSI MOXKe€ OYTH BIJICYTHIM a00 OyBarOTh HE BUpPaXEHUMH. Y IITEH 10
POKY ayKe IIBHAKO #ae reHepanizaiisa iHdpekiii (cercuc). IlopymeHHs BoOaHO-
€JIEKTPOJIITHOrO OajlaHCy, pi3Ke 3HEBOJHEHHS, IHTOKCHKAIliA, MOpPYIIEHHS (QYHKITIT
HCYiHKKM HAaTHUPKOBHX 3a5103 [24, 26, 27].

Y migniTKiB, MepeBaXkaloTh O3HAKM 1HTOKCHKAIlii: MIISBICTH, TOJIOBHI 0o0uIi,
MIOTaHWH areTHT, IIBUJIKA CTOMJIIOBAHICTh, TPUBAIINN CyO(GUOPHINTET, TOJIOBHI 00T,
6071 B >kuBOTI 0e3 meBHOI Jokamizaiii. [lopyieHHs cedoBUMyckaHHsI HE 3Ha4YHI 200
MOXXYTb 30BCIM HE OyTH.

binpmricte miTei#t 3 TOCTpUM Mi€TOHE(PPUTOM MAaIOTh BOTHUIA XPOHIYHOT
iH(pEeKIIl: Kapiec, XpOHIYHUN TOH3WJIIT, aCHOINM, XOJICIUCTUT, BariHiTH. Tak camo
HE MO)XHAa HE BPaxOBYBaTH TOW (DakT, MO 3a HASIBHOCTI aHOMAaJIii PO3BUTKY HHUPOK 1
CEYOBHUBIIHMX IIJIAXIB, YaCTOTa BUHUKHEHHS TOCTPOTO IMETOHSDPUTY B AITEH Pi3KO
3poctae. CxeMa JiKyBaHHA Mi€IOHEePPUTY y AiTel BKIIOYAE: JIKAPCHKI Mpemaparw,

JIKYyBaJIBHY (i3KYyJIBTYpyY, Ta ClemiaabHe (QYHKI[IOHATbHE XapuyBaHHs [28, 29].

IpuHIunU JiKyBaHHA JiTed 3 3aXBOPIOBAHHAM HA Mi€JJOHeQPUT
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3aranpHa (QYHKIIA HUPOK OB’ s3aHa 3 BUALJICHHSAM 3 OpraHi3my JIIOJUHU PI3H1
MPOIYKTH OOMIHY, UyXKOPIJHI Ta SIAOBUTI PEUOBUHH, SIKI MOTPAILIAIOTH 10 OPraHi3My
3 30BHIMIHBOTO cepenoBuma. OIHOYaCHO HHUPKU MPUKUMAIOTh y4YacTh B PETYISIil
BOJTHOTO OajaHCy, KHUCIOTHO-TY>KHOI pIBHOBarv, OajaHCy HATpilo, Kallilo, XJIOpY,
dochopy Ta HIIMX MIHEpATBLHUX PEUYOBUH y OpPraHi3Mi, TaKOXX CHUHTE3YIOTh JEsKl
XIMI4H1 3’€IHaHHS TIPU LILOMY YTBOPIOIOTH PEHIH — (I310JIOTYHE AKTHBHY PEUOBHHY,
sKa BIUTMBa€ Ha pIBeHb aprepiasibHOro THUCKy. OcHOBHa (YHKIlSE HHPOK II€
YTBOPEHHS Ceyl.

Bueni nikapi — Hedposoru BiAMIYaIOTh KIIHIKO-MOP(OIOTidyHI 3MIHCHHS
HUPOK TMpPH 3aXBOPIOBAHHI Ha Mi€JOHE(DPUT, Ta MNOPYUIYIOThCA (PYHKIT poOOTH
Hupok. [laromopdororis  ypakeHHs HHUPOK TMpPU TOCTPOMY Tie€NoHEePHUTI
XapaKTEePHU3y€eThCs BOTHUIIIEBUMH O3HAKaMU 3alaJICHHs] IHTEPCTHUIIAIbHOT TKAHWHH 3
JECTPYKIIIE€I0 KaHANBI[IB: — IHTEPCTUIIAIBHUM HAOPSKOM CTPOMU; — HEUTPO(DPUIHHOIO
1HDUIBTpAIiEIO MO3KOBO1 PEUYOBUHHU HUPKU, — MIEPUBACKYISIPHOIO
nmimoricrionuTapHoro iHbIBTpalieto. [Ticas mepeHeceHoro rocTporo mieaoHehPUTy
3MOpIITYBaHHS HUPKH HE BITOYBA€THCS, OCKUIBKHA PO3BUTOK PYOIIEBUX 3MIH Ma€ He
nudy3HUN, a BOTHUIIEBUM XapakTep. HaitOuibln xapakTepHi O3HAKM XPOHIYHOTO
nieJoHepUTy — CIOJIYYHOTKAHWUHHI po3poctaHHs (pyOmi); — mimdoimHi 1
rictionuTapHi 1HQUIBTpATA B IHTEPCTHUIIIl; — IUISHKHA PO3IIUPEHHS KaHAJBIIIB,
JacTMHA 3  SKUX 3arfoBHEHa  KojoimHuMmu  macamu  ("'TmpeoimomomioHa"
TpaHcopMallis KaHAIbINB). Y Mi3HIX CTaAigX MIEJIOHEHPUTY CIOCTEPIraloThCs: —
ypakeHHA KIyOOYKiB 1 KPOBOHOCHHUX CYAHMH, — XapaKTepHI MacoBl 3aIlyCTiHHS
KaHaIBIIB Ta IX 3aMilICHHS HECHEeNU(IIHOI CIIOIYYHOI TKAHWHOIO, — HEpiBHA
MOBEPXHS HUPKH, € MHOXHHHI pyOIleBl BTATHEHHS;, — KIPKOBHM IIap CTOHIICHHH,
HepiBHU. HaiiBaxnuBima o3Haka, 10 JT03BOJIsIE€ AUQPEPEHITIIOBATH Ti€TOHEDPUT Bij
IHIIMX TYOYJTOIHTEPCTUIIAILHUX YypaX€Hb HHUPOK, — OOOB'I3KOBE 3aTy4eHHS [0
3aMmagbHOTO MPOIIECY YaIKOBO-MUCKOBOI cCTeMH HUPOK [IpuHIMIIN SIK1 MOKIIa/IeH] B
OCHOBY  TEpaneBTUYHOI TAKTUKU TMi€JOHEDPUTY y giTell — aKTHUBHE
aHTHOaKTepiaibHE JIKYBaHHS, 1HAWBIAYaATbHUN MIAX1T A0 JIKYBaHHA, SKUM BKIIIOYAE

BIK JIUTHUHHU, OCOOJMBOCTI PO3BUTKY OpraHi3My, OCOOJIMBOCTI 3aXBOPIOBaHb SIKUMU
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auTHHU XBopina paxime [30 - 36, 38].

lomoBHUMM 3aauamMul TP JIIKYBaHH1 JITE€H XBOPUX Ha Mi€IOHEPPUT € -
JikBigamiss abo 3MEHIIEHHS MIKpOOHA-3alalioBaJIbHOIO IMPOLIECY B HUPKOBUX
TKaHMHAaX Ta CEYOBUX MIIAXaX, HOpMadi3aligs OOMIHHHUX MOpPYIIEHb 1
(YHKIIOHAIBHOTO ~ CTaHy HUPOK, CTUMYJISLII0 PEreHepaTOpHUX  MPOLECIB,
3MEHIIEHHS CKJICPOTUYHHX MPOIECiB B TKAHWHAX HUPOK .

Jlo xomruiekcy 3aco0iB IIOJI0 JIKyBaHHS JAITed XBOpUX Ha TMieloHedpuT,
0COOJMBO BKIJIIOYAIOTH PalliOHAIBHE Xap4yBaHHS 3 METOI0 3MEHIICHHS HANpyrd Ha
TPAHCIIOPTHI CUCTEMH KaHAJBI[IB HUPOK Ta KOPEKI[iI0 OOMIHHUX TOpYyIIeHb [36].

JlikyBajibHe XapuyBaHHS AiTeld XBOPUX HA Mi€T0HePPUT

XapuyBaHHS JITeH XBOPUX Ha MIEJTOHEPPUT OA3yEThCA HA JIBOX KOHIICTIIISX.
[lo-mepimie 1e OOMEXEHHS KUIBKOCTI OKpEMHX KOMIIOHEHTIB (OUIOK, HaTpii,
EKCTPaKTUBHI PEYOBHHHM) B 1Ki, 1€ TOB’S3aHO 3 AKTUBHICTIO 3alaJltOBaJIbHOTO
IPOIECY Ta 3HMHKEHHIO €EKCTPETUPYIOUIOI0 3/11I0HICTIO HUPOK.

[lo-npyre 1e KOpekilisi MOKJIMBOI HEJJOCTATHOCTI BU3HAYEHUX KOMIIOHEHTIB
XapuyBaHHs (OUIOK, HATpid, Kajid, BiTaMiHH), SIK€ TOB’SI3aHO 3 Y 3B’S3KYy 3
NaTOJIOT1€10 HUPOK.

Opranizamiss JIIKyBaJIbHOTO Xap4yBaHHS Iiepefdavae 3a0e3MeUeHHS TSl
XBOpHX Ha Mi€JoHe(PPHUT XapuOBHMH IHTPEII€EHTAMH, BiTaMiHaMH 1 MiHEpaJIbHUMH
COJISIMU , BiIOBIAHO 10 (izionoriunoi Hopmu [37, 39 — 41, 50 — 52, 64].

Bueni mikapi HeppoJord Ta MIETOIOTH PEKOMEHIYIOTh [ITSM XBOPHUM Ha
mienoHepuUT JiKyBalbHE XapuyBaHHSA 3 ypaxyBaHHSIM aKTHBHOCTI OaKTepiaJbHOTO
3amanieHHs Ta TyOynspHuX (yHKIIH HUpOK. B roctpomy mepioai mienoHedpury,
SAKUM TPOTUKAE 3 TOKCHUKO30M PEKOMEHJIOBAaHO (PYKTOBI Ta OBOYEBI MIOpE 3
JI0JTaBaHHSIM PUCY, a TAKOXK psICHE BXWBaHHSA pimmam Bix 1,5 mo 2,0 mitpis. Ilo mipi
CTHUXaHHS TOCTPOTO MEPIOAY PAIiOH PO3MIMPIOIOTH BIAMOBIAHO M0 (DYHKITIOHATEHOTO
ctany HUpOK. [Ipu mienoHedpuTi cedyeBUX NUIAXIB PEKOMEHJOBAHA XapuyyBaHHS 3
POCJIIMHHOI CUPOBUHHU 3 JIOJIOIOBAaHHSM MOJIOKA, Ta 3 OOMEKEHHM BMICTy OuIKa (BiA
1,5 mo 2,0 r Ha Kr Macu Tija JUTUHHU) Ta coji Bix 2 10 3 r Ha 00y [42 — 44, 51, 57,

65, 68].
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B axkTuBHOMY mepiozil 3aXBOPIOBaHHS 3 METOK MIAAIHHS HHUPOK 3 1K1
BUKIIFOYAETHCS NPOAYKTH SIKI MICTATh €KCTPAKTHUBHI PEYOBHMHU Ta e€(ipHI Macia —
M’scHI OynbiloHM, UMOYJsl, YaCHUK Ta IHINI, KyJiHapH1 Oirojna xkapeHi. bimok
TBAPUHHOIO TIOXO/JKEHHS BKJIOYAETHCA 1O pallOHy B TMeEpUly MOJOBUHY JHS,
BIIMOBIAHO 1O 1000BOTO pUTMYy MHoro ekctpakuii. [Ipu geskux 3anamtoBabHUX
Mpolecax BUKIIOYAIOTh MPOAYKTH SIKI MICTATh BEIMKIA BMICT KUCIUX CYIb(aTiB 1
docdaris, siki PO3APATOBYIOTH KaHAIBI, JO TaKUX MPOAYKTIB BIAHOCATHCS 00OOBI,
I1aBeJlb, INTUHAT.

Jist TpeHyBaHHS pPOOOTH HHUPOK PEXKHUM XapuyBaHHS CTPOITbCS — TaKUM
YUHOM, 1100 B MeEpIIiid MOJIOBUHI JHSA AUTHHA OTPUMYBaJla KHUCI1 BAJIEHTHOCTI y
ApyTiii moJoBUHI aHS ayxHi [43, 44, 46 — 49, 53, 54, 56].

B 3amexHocTi Bim pe3ysbTaTiB JOCHIIKEHHS Cedl, MPOBOJATH YepryBaHHS
O1TKOBOi (IMIAKUCIIEHOT) 1 POCAUHHOI (MTYyXKHOT) TKI KOXKH1 3 — 5 pAHIB, 14
CTBOpPEHHS He OJaroAiHuX yMOB AJi pocTy OakTepidl. XapaKTepUCTHKa MOMKIMBHUX
BapiaHTIB JIIKYBAJIBHOTO XapuyBaHHS MITeH XBOpHX Ha Mi€JOHEPPUT, BPAXOBYIOUU

CTaH 3aXBOPIOBaHHS 1 MPUHIIMIIN XapuyBaHHsS HaBe[eHO B Ta0d.1.2.

Taomung 1.2
Xap4oBa i eHepreTu4yHa HiHHICTH JIKYBAJIbLHOI0 Xap4yBaHHS JiTeid XBOPUX HA Mi€JT0HePPHUT
Xap4oBi IHTPETIEHTH , T Enepretusa

Pamion P et ’ IIHHICTD

XapuyBaHHS butok Kup Kaiit | Hemi

Beworo | TBapun. | Besoro | PocnuH. Byrnesomm i || Kican
agxuit 73 45 73 17 358 49 2,0 |10,446 | 2495
[Tepexinamii 74 49 73 16 353 49 2,7 | 10,470 | 2460
TpenyBanbHUiA 76 45 76 19 335 4,4 3,6 | 9,931 | 2372

Pamion magHoro xapuyBaHHsA TependOayae KyjiHapHi OJrofa 3 CHPOBUHU
POCIMHHOTO TIOXO/DKEHHS Ta BiIBApEHOTO HE KUpHOro M’sica. [loBHiCTIO He
JIOTYCKA€EThCA OJt0/1a sIKi MICTATH IIABJIEBY KHUCIOTY, KucCHi cymbdatu 1 docdarn.
KinpkicTs xmopuaiB ckianae 2 r Ha 100y [45, 57, 62, 69 - 71].

Pamion mepeximHuii BiA IMAAHOTO [0 3araJbHOTO XapyyBaHHS OLIbIie
PI3HOMAHITHUM, BKJIOYA€ JIOJATKOBO MOJIOYHI MOPOJAYKTH, M'sico Ta puly  sKi
KyJiiHapHa oOpoOJieHI HAa mapy Ta MICTUTh 2,7 T. HaTpito Ha n00y. lleit pauion
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MPU3HAYAETHCS AITSIM XBOPUM Ha MI€JIOHE(QPUT 3 HOPMATIbHOIO (DYHKIIIEIO HUPOK.
TpeHyBanpHUN palioH XapyyBaHHS MPU3HAYAETHCS [ITIM XBOPUM Ha
niegoHepuT B Tpoueci pemicii. batoma kymiHapHa oOpoOsieHi KoMOiHOBaHi
(cupoBUHA POCIMHHOIO Ta TBAPUHHOTO MOXO/KEHHsS, puba) xkapeHi. Jlo1aTkoBo
JI03BOJICHO MOJIOUH1 MpoAYyKTH. KIIbKICTh HATPIIO XJIOpUAY Ha 100y ckiaaae 3,65 T.
HezanexHo Bix cTazii 3aXBOPIOBaHHS KOHTPOJIOETHCSI KUCIOTHICTh PALIOHY
XapuyBaHHs, KputTepii HaBeieHo y Tabia.1.3. Kucie cepegoBuiie 3HUIIYE PICT
O0akTepli, OJHOYACHO € TMOAPA3HUKOM KaHAJIBI[IB HUPOK B TMPOLECI TOCTPOro
3aXBOPIOBaHHA. bamaHc i1 KOHTPOJIIOETHCS MOCTIMHO MPOTATOM 3aXBOPIOBAHHS

JUTUHH HE 3aj1€KHO0 Big ctazaii [55, 58 — 61, 63].

Taomung 1.3

Kucaoru i ocHOBH y JliKyBaJbHOMY XapuyBaHHI JiTell XBOpHUX HA niejJoHedpuT

Partion BwmicT ioHIB, MMOJIb
XapuyBaHHs Kucnot OcHoB
Bcroro I monosuHa mHA Bcroro I monoBuHa mHA
[laxamit 37,7 32,3 61,6 23,8
[Tepexinamit 57,7 51,8 57,6 23,1
TpenyBanbHMIA 58,2 54,6 62,9 23,3

BaxnuBumMu yMoOBaMH yCHIIIHOTO JIIKyBaHHSA € 3a0e3medeHHs
peryisipHe ¢YHKIIOHYBAaHHS IIJTYHKOBO-KUIIKOBOTo TpakTy. IIpu nikyBaHHI
nmieJoHeppUTy NTPOBOAUTHCA MEJAUKAMEHTO3HA Tepamis 3 3acTOCYBaHHSIM
AQHTUOIOTUKIB 10 YacTO  NPUBOAUTH 10 JIUCPYHKII IMIITYHKOBO-KHIIKOBOTO
TpakTy, nucbakrepiosy [72, 74 - 79].

Hns npodimakTuku Ta HOpMalizalii NIIyHKOBO-KHUIIKOBOTO TPaKTy
nikapi-Hepposoru PEKOMEHYIOTh OaraTopa3oBe Xap4yBaHHA 3
BUKOPUCTAHHAM OBOYEBO-(QPYKTOBOI CHUPOBUHM — Kabadku, KapTOILIH,
MOpKBa, Oypsk, rTapOy3, s0JyKa, CIMBH, a TaKOX KOPWUCHI 3€PHOBI KYIBTYpH,
Mpopociia TMINCHUIS, BIBCSIHUN HAcTii. PO3BUTKY KOPUCHMX KHITKOBHX OakTepiid
CIpusie KHCJE CEepeJOBHINE MIIYHKOBOTO BMIcTy. [l mocwieHHs cekpertii

IUTYHKOBOTO COKY JI0 XapyOBOTO palllOoHy PEKOMEHAYIOTh J0JaBaTH KpIM, pElIuc,
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peAbKY YOpHY, KiH3Y. (7 minKucieHHs 1K1 J0Jar0Th IPAHATOBHUM, KU3WJIOBHHA abo
A01y4YHUH CIK, TOpOOHUHY, YOPHY CMOPOAMHY TOLIO.

HeoOXxigHO BIAMITUTM W1IO0 palliOHIB XapuyyBaHHS JITed XBOpUX Ha
MieJTOHE(PPUT AOCTATHBO, ajie MPOAYKTH TPUBAIOTO 30epiraHHs (PyHKIIOHAIBHOTO
MpPU3HAYCHHS IS JITed 3 Takow TNaTojori€l0 BiACYTHI B Ykpaini, Kpainax

E€porneiicbkoro Coro3y ta Kurai.

BruiuB BiTaMiHiB Ha PyHKIIOHAJIBLHY POOOTY HUPOK

XiMIYHUN CKJIaJ CHUPOBHMHU POCIMHHOTO TOXO/KCHHS, sKa HABEJCHA BHIIIC,
Ma€ BEJNMKIA BMICT cosied Kamiro BiTaminy C 1 BiTaMiHiB rpynu B, Ta gie sx
NpoTU3anaibHUi cevoriHHui 3aci6. [Ipu 3axBoproBaHHI Ha Mi€JOHEDPUT K y JITEH
Ta 1y JIOPOCIMX BiIMIYA€eThCs HE nocTaTok BiTaMiHiB A, C, E, D, rpynu B.

Henonik BitTaMiHy A Ta pI3HUX TNPOBITaMIHIB, OCOOIUBO [-KapOTHHY
OB’ S13aHO 31 3HMKEHHAM iX abcopOIlii, HecTaul )KOBUHUX KHCJIOT, HEIOCTATHHOMY
CUHTE3y OUIKa SKUi TpaHcrmopTye BitamiH A. KpiM 1boro 3HM)XEHHS BiTaMmiHy A
MOB’S3aHO 3 3aCTOCYBaHHSAM JICSIKMX MEIMYHUX IIpernapaTriB (HEOMIIiH) Ta 3
HOPYILICHHSIM TMpaBUIbLHOTO Xap4yyBanHs [73,81, 82].

Bitamin E B pesynbpTaTi B3aemojii 3 MojiHeHacHYCHUMH (ochominigaMu
HIATPUMYE CTPYKTYPHI HUTICHOCTI MeMOpaH Ta 3a0e3reduye 3aXUCT MOJTiHEHACHUYCHUX
KUPHUX KUCIIOT B CTPYKTYpi MEMOpaH BiJl MEPEOKUCICHHS Ta MEPEOKCITaHTHOT il
Bitaminy D. [Ipu 3 He moctarky Bitaminy E mopymraerbest mpaBuibHe (i3iosoriyne
(byHKITIOHYBaHHS HUPOK Ta MEYIHKH.

[NimoBiTamino3 Be CyIIpoBOIKY€EThCS 3HIKEHHSIM peadcopOIlii aMiHOKUCIIOT B
HUpKax, TMpU [bOMY MiABUINYEThCS (unbTpamiinuii 3apsy — amiHokucnor. lle
MOB’513aHO 3 TOTIPIICHHSIM OUIKOBOCHHTETHYHOIO (G yHKIlI€I0 nedinku. [Ipu mpomy
MOIIKOKYIOThCS KJIITUHU KaHAJBLIEBOTO EMITENIII0 HUPOK, B PE3yJbTaTl HAJIMUIIKY
OKpPEMHUX aMIHOKHUCIOT , a TaKoXX HE MaTa0oJII30BaHUMM MpoaykTamMu oOminy. Lli
MpOIIECH  HANAlOTh TOKCUYHUM BIUIMB Ha peoOCOPOCHUI MpPOUECH B HHUPKaX.
BincyrtHicTe BiTaMiHy Be NpUBOIUTH 10 MOPYLIEHHS HOPMAaJIbHOT POOOTH HUPOK Ta

YTBOPEHHS B HUPKAX OKCaJlaTHOKAJIbIIEBUX MikpoJiiTos [81, 83].
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Hecraya Bitaminy C #Opu3BOAUTH 10 TIHOPYHKIIL JEHKOLMUTIB Ta
TpOMOOIUTIB, Ta HAasIBHOCTI KpoBl y ceui. [Ipu nediuuri Bitaminy D mopyuryroTscs
MeTa0oJIIYH1 IPOLECH B MEYIHI[l Ta HUPKAX, 3HUKYETHCS BUPOOJICHHS OUIKY, SIKUN
TPAHCIIOPTY€E Kalblliil, PO3BUBAETHCA KajlblleBa XBOpPOOa HUPOK, SIKA MOLIKOIXKYE
HUPKU.

[Ipu niKyBaHHS IIMPOKO BUKOPHCTOBYIOTHCS MEIWYHI MpernapaTH, a TaKOoxXK
JIKyBaJbHE XapuyBaHHS B pAIllOH SKOTO BXOJWUTh CHUPOBHHA SKa MICTHTbh BEIUKY

KITBKICTh BiTaMiHIB Ta BiTaMiHHHUX KOMILIEKCIB [83].

3acTrocyBaHHs (¢iTonpenmapariB npu JIIKYBaHHi JiTeli XBOpHMX HAa
nies1oHeppuT

JIikyBaHHS JTIKAPCHKUMHU 3ac00aMH POCIMHHOTO ITOXO/KEHHS — OJWH 3
BAXJIMBUX HANpsMIB Tepamii, [MHUPOKO BXHUBAaHUKW TPH JIIKYBaHHI PI3HUX
3aXBOpIOBaHb. DITOTEPAIi0 BUKOPUCTOBYIOTH 1 IK CAMOCTIMHUM BUJI JIIKYBaHHS, 1 K
JOTIOMDKHUN Y KOMIUICKCI 3 THITUMU JIIKapChKUMH 3aco0amu. OcoOimnBo eheKTUBHI
diToTepaneBTUYHI IpenapaTH B JIKyBaHHI ¥ IPO(UIAKTHIII XPOHIYHUX 3aXBOPIOBAHb.
diToTeparnis — KOMIUIEKCHA HayKa, 1110 BKJIIOUYA€ BIIOMOCTI PO POCIUHY: 11 XIMIYHUN
CKJIaJl, JIIKApChKi 3ac00M, CIOCOOM iX OTpPHMAaHHS, CHUMITOMATHKY 3aXBOPIOBaHHS,
miarHo3 Ta croci6 ioro nikyBanHsa. CydacHi iH(opmaliiiai mkepena 3 dapMakonaorii
CBIIUaTh MPO HAYKOBO-OOTIPYHTOBAHI MEXaHI3MU Jii PI3HUX JIIKAPHSIHUX Iperaparis,
SIKi BUTOTOBJICHI 3 pocyiiH [84].

Hnst  BimOopy MIKapChKUX POCHHH, SIKI MOXIIMBO 3aCTOCOBYBATH  JIJISt
JKyBaHHS JIiTeH XBOPUX HA MI€TOHEPPUT, BPAXOBYETHCSA CEUOTIHHI, MPOTU3ATIANIbHI,
AHTHUCENTHUYHI, J1ypEeTHUYHI, pereHepyouu, TOHI3YIOUH, YKOBUYETOHI,
KpPOBEBITHOBJIIOKOUI, B's13Ki il [85,86].

CedorinHi Aii 3a1exaTh BiJ BMICTY eipHUX Macell (CamoHIHOB 1 CLIIKaTOB) B
pociuHi. Takux macen Oarato MicTUThcA B y TpaBax SnmiBeusb, [lonpoBuil xBoOII,
nucTs Oepesu, y MeTPYIIKH,

Jlucts OpycHUIIl, MYYHHUIIl Ta TPyl BIAHOCITH A0 MOpOTU3aNaIbHOI All, Yy

3B’SI3KY 3 TUM 1[0 BOHU MICTSITh Ipyny (PEHOIBHUX CHOJIYK POCIMHHOTO MOXOKEHHS
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(TaniHM) Ta raika3iau GiHo3HOro tumy (apOyTiHM). OJHOYACHO XIMIYHMM CKJIAJ X
POCJIMH J03BOJISIE BUBOJIUTH 3 OPTaHI3MYy COJl Ta CEYOBUHY. Takorw i€ BOJOIIE
HUPKOBHMI 4Yaif, JO CKJaay SKOrO0 BXOJUTh IIUMINKMHA, BOJOINKA, MapeHa
¢dapOyBanbHa, KponuBa ABoi0oMHa [84 - 86].

[lonepenHiMu  JOCHIIKEHHSIMU  OyJ0  BCTaHOBJIEHO  (papMaKOJIOTIuH1
BJIACTUBOCTI JIKAPCBKUX POCIHH - 3BipoOoro mnpoxipsiiaeHoro, IlomopoxHuka,
Myununi, KpomuBu, Tucsauinictaika, Maru-ii-mauyxu, [lunmunu, SAumento
3puyaitHoro, Konromunu opHoi, JIucts 6pycHHII, 30JI0TOTUCSYHUKY 30HTUYHOTO, Ta
BCTAHOBJICHO MEXaHI3M J1ii 300piB pociivH. B 3aeXHOCTI Bl pelenTypHoi 3aKiIa iK1
300pyM  JKApChKUX POCIHWH JilOTh, SIK TPOTH3AaNaJbHUN, AaHTUCENTUYHUH,
JypeTUYHUH, pereHepyrouii, B'syKydiil , TOHI3IpYIOUid KPOBOCITMHHUM, )KOBUOTIHHUH,
oOBoJTiKaro41i 3acio.

Buenumu y ramy3i Hedposorii Oynaum mpoBeaeHI JOCHIHKEHHS — Ta
BCTAHOBJICHO, 110 BUKOPUCTAHHS Yy JIIKYBaHHS 300PiB JIIKAPCHKUX POCIUH B TEPIO
BUPAXXEHOI  aKTHBHOCTI TMI€JOHEPUTY € TUIBKH JOMOMDKHUM 3acO00M, SIKHIA
J03BOJISIE TIOJMIIUTHA TPOIEC BIAJUICHHS cedl 3 OpraHi3My, Ta HE BIUIMBAE Ha
OakTepii . B Toi jxe "yac B mepioj] CTUXaHHS 3aIaJiOBAILHOTO MPOIECY, MPaBUILHUN
301p JIKapHSHUX POCIUH OKa3ye MPOTHU3AIAIbHY JiF0, MOXKe OyTH BUKOPUCTAHHUHN HE
TUIBKM pPa3oM 3 MEAWYHUMHU IperapataM, a TaKoX SK CaMOCTIMHUN 3aci0
niATpUMYt0Uoi Tepamii. 3acTOCyBaHHsS TaKuX 300piB JIKAPCHKUX TpPaB y BHUIJISAI
HACTOSTHOK a00 €KCTPAKTIB MPUBOJIUTH K JIIKBiJAIlii TEHKOUUTIB y ceui y 92 % miTeil.
[IpoTarom TpHOX THIXKHIB TICTS 3aCTOCYBAaHHS TaKOTrO JIIKYBaHHS BIIMIYa€ThCS
HOpMaJTi3allisl Ta 3HaYHEe MOJUIIEHHS (Pi310JI0T14HOTI poOOTH HUPOK, IO MOB’SI3aHO 3
MOJIUIIIEHHSAM (PEPMEHTATUBHUX MPOIIECIB B JAUCTAIBLHOMY BIAAUT HePpOHY, MiAMH

300py JIKapChKUX POCIUH, IMOTIMIIEHHSIM HUPKOBOTO KPOBi BiITOKY [85 - 86].

Bukopucranas pocamau Rhizoma Smilacis Glabrae npu gikyBanni
HHPOK Ta CeYOCTATEBOI CUCTEMH
[IpoTsirom BiKiB MeIMIIMHA B OCHOBHOMY 0a3yBajach Ha MPHUPOTHUX

pEYOBMHAX 1 XOJNICTUYHOMY miAXxoAal 1o mmoauaud. lLleit gocsig  30upascs,
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30arayyBaBcsi, a HaAWOUIbLI I[IHHA HOro 4YacTHMHAa BHKOPHCTOBYBAJacCh HAYKOBOIO
MEIUIMHOK. Y BCIX HapoJiB ICHYIOTb CBOi TpaJuLIAHI METOAW JIIKYyBaHHS, SIKI
BIKaMU BIIOMPATUCH 1 PETENHHO 30€pIrajiuch y Mam'siTi MOKOJIiHb.

VY Kwurai nikyBaHHS JiKapChbKUMH 3aC00aMU POCIMHHOTO MOXO/KEHHS
30pi€EHTOBaHA Ha YMOPSAKYBaHHS PI3HOMAHITHUX B3a€MOBITHOCHH JIOJWHH 3
MIPUPOJI0T0, 30aTAHCOBAHICTh B HOTO OpraHi3Mi JBOX MPOTHIICKHUX HAYAI )KUTTEBOT
eHeprii - [up Ta SIH, npuyoMy Migxia y BUKOPUCTaHHI JIIKAPCHKUX POCITUH
PO3TISAAETHCS OJTHOYACHO 3 TOUKH 30pPY CKJIATHOTO €HEPTeTUYHOTO OalaHCy He
TUTBKY JIFOAWHU, ajie 1 POCIUHU. 3a CBOIM 00CSTOM JIIKYBaHHS JIIKAPCHKUMU 3aCO0aMU
pociauHHoro noxokeHus y Kurai gocsirio 40 %.

Jlikapceka pocnuna Rhizoma Smilacis Glabrae (Z:{K%) massa xuraiicbkoro
MOBOI0) IIUPOKO BUKOPUCTOBYETHCS B HETPAAUIIIHHIN KuTaichkiit Mmenuiuai [87, 90].
Rhizoma Smilacis Glabrae 6Garatopiuni BiuHO3eJeHI Kymli ciMeHCTBa JILTIHHUX
pOCIIUH, sIKe POCTe Ha MIiBAHI Ta MiBAEHHOMY cxoJi Kutaro B mpoBiHLIAX AHBXOE,
Wxomssan, [3suci, Oyissaub, XyHanb, Xy03i, ['yanayn, ['yanci, Cuayans, FOHbHAHB.

VY anbrepHaTuBHIN MeaunuHi Kurtaio 3acTOCOBYIOTH BifiBap KOpPiHHS, JIUCTIB,
arig pocauau Rhizoma Smilacis Glabrae B mepiox mikyBaHHS (YHKIT HUPOK Ta
cedoctateBoi cuctemMu. Orisan iHQOpMAiMHUX JKEpeNT CBIIYHUTH, IO POCIUHY
Rhizoma Smilacis Glabrae BHUKOPHUCTOBYIOTh y BHUTJIAI HACTOIO TMPU YCYHEHHS
3aCTOI0 Ce4Yl, 3amajJieHHI HUPOK MpH 1HQPEKIIHHUX 3aXBOPIOBAHHSIX, a TaKOX IIPHU
nedinuTi BiTaMiHIB, 30KpeMa BiTaMiHy A. Y maToreHeTH4HOi Teparnii CipsMOBaHO Ha
JIpOOJICHHSI Ta PO3UYMHEHHS CEYOBUX KOHKpEeMEHTIB. OJHOYACHO BiJBap POCIWHU
Rhizoma Smilacis Glabrae BUKOpHUCTOBYIOTH IPH CHUMITOMAaTHYHOMY JIIKYBaHHI1 JJIs
MOJICTIICHHS TIPU HUPKOBIM KoJikax (3HeOONroBajbHA, CHA3MOITHYHA Jis1) Ta MpU
YCYHEHH1 pedIeKTOPHUX CHUMOTOMIB (HYIOTa, 3AYyTTS KUBOTA, 3aTpUMKa Jedexartii).
BinBap pocimmam Rhizoma Smilacis Glabrae BukOpHCTOBYIOTH TpH JIIKyBaHHI SIK
JOPOCTUX TaK JITEH.

Peuentypni 3aknaaku BigBapy pociuHu Rhizoma Smilacis Glabrae Tta
MNPUHIMIKN  TEXHOJIOTITYHOTO BUTOTOBJICHHS PI3HAThCS. B miteparypHux Ta

1HopMaIIMHUX KepeaX HaMu He 3HalIeHo 1HGOopMaIliio 1010 BHECEHHS POCIUHU
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Rhizoma Smilacis Glabrae B posnimun [lepkaBHoi ¢apmakornei Ykpainu, ska
rapMoHi3oBaHa 3 €Bporeicbkoro dapmakorneero.

®Di3uKo-XIMIYHI NOKa3HUKU pociauHu Rhizoma Smilacis Glabrae, a takox
KJIIHIYH1 BJIACTUBOCTI, OyAyTh BUBUEHI 32 CIIOCOOOM Ta3opiAMHHOI XxpomaTorpadii, 1
KJIIHIYHUX BHUNPOOYBaHHSAX Ta OyOyThb BHUKJIQJA€HI B HAaCTyOHUX pO3ALIAX

TucepTaliiHoi poOoTH.

MoOHITOPHHI aCOPTUMEHTY NPOAYKTIB TPHUBAJIOr0 30epiranHs 1JIs1 AiTe

XapuoBa mnpoMucioBicTh Kurtaro, VYkpaiHu Ta I1HIIMX KpaiH BUPOOJsE
IMIUPOKUNA aCOPTUMEHT MPOJYKTIB TPUBAJIOro 30epiranHs s Aitei. B 3amexHOoCTI
BiJl CHPOBUHHU, SIKa BHUKOPHUCTOBYETHCS, KOHCHUCTEHIIH Ta CTYNCHIO MOJPIOHCHHS
NPOJAYKTH TOAUIAIOT, Ha TpynH. Po3Mip 4acTOK M'SKOTI B PI3HHX Y MPOJYKTax
KOJIMBAETHCS B JEKUIBKOX MIKPOH (MIOope, sKe TOMOreHizoBaHo) g0 10 MM
(TIpOYKTH, SIKI BUTOTOBJIEH] IIMAaTOYKaMHU).

ACOPTUMEHT IPOJYKTIB JJIs ITEH TpUBAJIOro 30epiraHHs pi3HOMaHITHHH, B
OCHOBHOMY TPOIOHYIOTHCS MPOIYKTH Ha OCHOBI OBOYIB, GPYKTiB, M’sica, pubu. JIis
XapuyBaHHSl JITe MPOMOHYEThCS COKH, HEKTapH, MIOpPEnoaAiOHl MPOIYKTH Ta
OpOAYKTH HapizaHi mmMaroukamu [91, 92].

BpaxoBytouu Te, 10 IUTAYNNA OpPraHi3M 3HAXOAUTHCA y cTaili popMyBaHHS,
npu  ¢GopMyBaHHI  aCOPTUMEHTY  TPOAYKTIB,  BpPaXOBYEThCSA  aKTUBHICTH
dbepMeHTaTUBHOT CHCTEMH, sKa 3a0e3leuye MepeBaplOBaHHS 1 3aCBOEHHS Xap4yOBUX
pevyoOBHUH. 3 MIBPIYHOTO BIKYy Y AWTHHH € BCl TpaBHI (DEpMEHTH, XapaKTepHI IS
JIOpOCIIOi JIOJMHY, ajie aKTHBHICTh iX HaOaraTo HIbk4Ye. /[uTMHA MOXe 3aCBOIOBATH
TUTBKA €MYJbIOBAaHUN JKUp, TMEPEBAXHO MOJIOYHUHN, a TaKOX TPOAYKTH 3
MiHIMaJIbHUM BMICTOM KIIITKOBHHHU 1 KIIITHHHUX OOOJIOHOK. Y JTUTHHH T1APOTI3YETHCS
TUTbKA HE3HAYHa YaCTHMHA KIITUHHUX OOOJIOHOK, BENWKa K YacTHMHA IX HE
3MIHIOETBCS 1 BUAUIAETbCA opraHisMoM. COKH It TPaBIEHHS TOPIBHSIHO JIETKO
MIPOHUKAIOTH JIUIIE B MOBEPXHEBI IIapH IMATOUKIB 1K1, Y BHYTPIIIHI IapU JOCTYM 1X
cwibHO yTpynaHeHuid. [Ipm po3xoByBaHHS TKi 3HAYHO 3MEHINYIOTHCS PO3MIpH

IIMATOYKIB 1 30UIBLIYETHCA TMOBEPXHS JOTHUKY (EpMEHTIB 3 MOXUBHUMH
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pEUYOBHMHAMH, IO TOJETIIye iX 3aCBOEHHA. Y IUTHHH, OCOOJIMBO TEPIIOTO POKY
KUTTS, KyBajibHa (PyHKIIsI He3HauHa. Lle ¢akTop BpaxoByeTbcs NMpPU BU3HAYEHHI
pPO3MIpY IMATOUYKIB XapuyOBUX MPOAYKTIB.

JluTuHa Ticisl OHOTO POKY HApOJUKEHHS 1 cTapllie, BXkKe OUIbLI pyXJUBa, Ta
BUTpayae Oarata eHeprii, B pe3yJbTaTi 4YOro ika BXKE MOBUHHA OYyTH OUIbII
KaJIOpiifHOI0. SIK BIIMI4alOTh BUEHI — JIIKapi, JITH CTapIi 3a BIKOM cTtapuii 1,5 poky,
NPaKTUYHO HE CIPUIMAIOTHh MIOPENOAiOHy DKy, II€ MOB’S3aHO 3 THUM IO Y 3B'I3KY 3
POCTOM 1 PO3BUTKOM OpraHizMmy, y AiTed 3'IBiseTbcs moTpeda B OUIbIN Tpy0oi 1xki.
1106 po3BUHYTH y AUTHHM MEXaHI4HI Ta XIMIYHI (PYHKIIi TpaBieHHs, HEOOXITHO
NOCTYNIOBO BBOJUTH B palllOH TakKli MPOAYKTH, SIKI BUMAraroTh OUIbII 1HTEHCUBHOI
po0OTH OpraHiB TpaBJICHHSA. Y 3B'SI3Ky 3 IIUM B MPOJYKTaX JIA XapuayBaHHS HiTel
CTapIIOro BIKY MOAPIOHEHHS CUPOBHHHM MOBHMHHO OyTH OUIBIIMM, a cami MPOIYKTU
3a CMaKOM TOBUHHI BIIMOBIAaTH BIKY JUTHHHU.

[IpoayKkTu AUTSYOro XapuyBaHHS MOAUISIIOTH HA TPYIIH:

- JIUIs 3arajibHOTO XapuyBaHHS JITEH;

- IUIS1 TIKYBJIBHO-TIPO(UIAKTUYHOTO XapuyBaHHS JTITEH.

Jlo rpynu TpoAyKTIB Ui 3arajJibHOTO XapyyBaHHS JdiTel TPUBAjIoOro
30epiraHHs, BITHOCATHCS — (DPYKTOBI, AT1THI, OBOYEBI, a00 CyMIIll OBOYIB 1 (PYKTIB
MIOPEIoi0HI MPOAYKTH, (GPYKTOBI, ATiIHI, OBOYEBI, a00 CyMilll OBOYIB 1 (PYKTiB
COKHM, HEKTapH, COKH 3 M’ SIKOTTIO, KoMmmnoTu. [lapanenbHO A0 Tpynmu BiTHOCSTH
MPOIYKTH HA OCHOBI OBOYIB 3 JOJIaBaHHSAM M’sica, pubu 3 JojnaBaHHsIM abo 0e3
JI0JTaBaHHSIM KPYII a00 pHUCYy.

@OpyKTOBO-AT1IHI MIOPETOAI0HI TIPOAYKTH MOAUISIOTH HAa MATPYIIN:

- (DpyKTOBI 1 AT1IHI TMIOPE 3 I[YKPOM 3 OJHOTO BUIY CUPOBUHU 3 JOJABaHHIM
B 4 10 18% mykpy. 3a KOHCUCTEHITIEI0 TTPOYKTH MOXKYTh OyTH TOHKOIOAPiOHEH],
TOMOT€HI30BaHi 400 mPOoTepTi. 3a pEKOMEH/IAIIEI0 JIIKapiB-TIeAIaTPiB TAKU MPOTYKTH
JI03BOJICHO BKJIIOYATH B PalliOH XapuyBaHHS AUTUHH 3 3 MICALIB, B ACSIKUX BHUIAIKaX
3 6 MICSIIIB KHUTTS;

- mope 3 cymimi (QpyKTiB Ta Arig 3 goaaBaHHsM Bin 7 go 11% uykpy. 3a

KOHCHCTEHI[I€}0 TPOJYKTH MOXKYTh OyTH TOHKONOAPIOHEH1, TOMOTreHi30BaHi abo
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npoTepTi. 3a peKOMEHAAI€l0 JIKapiB-eAlaTpiB TaKM MPOAYKTH JI03BOJIEHO
BKJIIOYATHU B PAIlOH XapuyyBaHHS JUTUHU 3 3 MICSIIB, B JEIKUX BUIAJKaX 3 6 MICSIIB
KUTTS;

- MmIope 3 cyMilni QPyKTIB Ta ATII 3 JOAaBaHHIM KPYyH MOJIOKa a00 BEPIIIKIB,
Ta UyKpy. KoMmMnoHeHTH A0JaloThesl BIANOBIAHO JO PELENTYpPHOi 3aKiIaaku. 3a
KOHCUCTEHI[I€}0 TakKl MPOAYKTH MOXKYTh OyTH TOMOTreHi30BaHi abo mportepTi. 3a
PEKOMEHAITIEI0 JIIKAPIB-TIeA1aTpiB TaKu MPOAYKTH J03BOJIEHO BKJIIOYATH B PAIllOH
XapuyBaHHS JUTHHH 3 6 MICSIIiB XKUTT;

- mope 3 cyMmimni (QpykKTiB Ta Arig Ta OoBOYiB. KOMIOHEHTH J0ar0ThCS
BIJIMIOBIHO JIO PELENTYPHOI 3aKJIaJIKK. 32 KOHCHUCTEHIII€I0 TaKi MPOAYKTH MOXXYTh
OyTH TOHKOIO/APIOHEHI, TOMOreH130BaH1 abo MmpoTepTi. 3a peKOMEHAIIE0 JTIKapiB-
neaiaTpiB TakW MPOJYKTH JO3BOJICHO BKJIIOYATH B paIlioH Xap4dyBaHHS JUTHHU 3 4
MICSI[IB, B JIEIKUX BUMAJKaX 3 6 MICAI[IB )KUTTS;

- MIOpE OBOYERBI 3 OJIHOTO BUIY CHUPOBHHHU 3 jgojaBaHHsM Big 0,2 mo 0,4%
nmoBapeHoi coii. 3a KOHCHUCTEHIIEI MPOAYKTH MOXKYTh OYyTH TOHKOIOJPIOHEHI,
TOMOT€HI30BaHi a00 MpoTepTi. 3a peKOMEHAIlIE0 JIIKapiB-TeI1aTpiB TaKU MPOTYKTH
JI03BOJICHO BKJIIOYATH B PalliOH XapuyyBaHHs JUTHHH 3 4 MICSIIB, B ACSKUX BHUITaJIKaX
3 6 MICSIIIB KUTTS;

- IIOpPEe OBOYEBO-M’SCHI, a00 OBOYEBO-PUOHI, Taki IIOpPe BUPOOJISIOTH
IPOTEPTUMH, TOMOTCHI30BaHMMH Ta KpymHOMOJApiOHEeHUMH. [IpoaykTu MaroTh
CHIBBIIHOIIEHHS, K€ HOPMYIOTh - MacoBa 4YacTka M’sica a00 puOU CTaHOBUTH HE
menie Hik 30 %, macoBa yacTka oBouiB Ta iHIMX KoMmoHeHTIB 70 %. ¥V nmpoaykrax
HOPMYIOTBCSI TIOKa3HHUKH SKOCTI BIAMOBITHO JO BCTAaHOBIEGHHWX HOpM. 3a
PEKOMEHAITIEI0 JIIKAPIB-TIeIIaTPiB TaKW MPOIYKTH JO3BOJICHO BKIIOYATH B PAIliOH
Xap4yyBaHHS JUTUHM 3 7 MICSIIIB, B ACSIKUX BUMAJKaX 3 12 MICSIIIB )KUTTH,

- TPOAYKTH KPYMHOMOAPIOHEHHI, Taki MPOAYKTH, 32 KOHCHCTCHIIIEIO
MPEICTABIAIOTh CYMIIl OBOYIB, OBOYIB 1 M'siCa, OBOYIB 1 puOM MOAPIOHEHHX [0
YACTUHOK PO3MIPOM Bif 3 10 5 MM, 5Kl 3aJUTI COJBOBUM PO3YMHOM, a00 OBOUYEBUM
MIope 31 MIMAaTOYKaMH 1HIIMX KOMIIOHEHTIB. Po3mip mimaroukiB Mm’sica abo pubu

noBuHeH ckiagatu Big 0,5 go 1,0 cMm. ¥V npoaykTax HOPMYIOTbCSI TOKa3HUKH SIKOCT1
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BIIMOBIZIHO /IO BCTAHOBJIEHUX HOPM. 3a PEKOMEHJAIIE€I0 JIiKapiB-TIeAIaTpiB TaKu
MPOJYKTH J03BOJICHO BKIIIOUATH B PAL[IOH Xap4yyBaHHs AUTUHHU 3 1,5 poKy KUTTS;

B 3anexHocTi Bil BUAY 0BOUIB a00 ()PYKTIB Ta STil, IKI BUKOPUCTOBYIOTHCS,
000B’I3KOBO HOPMYETHCS BMICT PO3UMHHHUX CYXHUX PEUOBUH Y TIOPE.

3a pexoMeHaalll€lo JiKapiB-NeaiaTpiB, y palioHl XapuyBaHHS JITEH MOBUHHI1
OyTu QpyKTOBI Ta OBOYEBI COKH, a TAKOXK CyMIIll COKIB 3 (ppykTiB Ta oBoYiB. COKM Ta
HEKTapu 3a XapyoBOIO I[IHHICTIO HUX4Yl HIXK CBDKI OBOYl Ta (pykTH, ane 3a
3aCBOIOBAHOCTI MepeBepiiye ix. BiAmoBiIHO A0 YMHHUX HOPMATHBHUX JOKYMCHTIB
[99], BcTaHOBIIEHO TepMiHU Ta BU3HAYEHHS MMOHITH COKIB Ta HEKTaPiB:

- COKM HaTypaJibHI - sIKI OTPUMaHi 3 iCTIBHOI YaCTUHU OJITHOTO YH JICKLIBKOX
BUJIIB CTUTJIUX, CBIKUX 200 30€peKEeHUX OXOJIOJKEHUMH (PpYKTIB 1/a00 OBOUIB, Ta
3aKOHCEPBOBAHMM (I3UUHUM CIOCOOOM, OKpIM OOpOOJSIHHS  10HI3yBaJbHUM
ONPOMIHIOBAaHHAM, 3JaTHHA 10 30pOJDKEHHS, ajie HE30ppUKCHUH, SKUH Mae
BIJIMTOBIIHUI KOJIIp, CMAaK Ta apoMaT, BIACTUBI ()pyKTaM Ta OBOYAM IIICJISI TEPMIYHOTO
00poOJIeHHs;

- COKM 3 M’ SIKOTTIO, fAKI OTpUMaHl MEXaHIYHUM [UISIXOM, HPUHIUIIOM
BIITIICHHAM Piakoi ¢a3u GpyKTiB, 0BOUIB, a00 iX CyMillli 3 YACTUHOIO M’ SIKOTI Ta/4H
OTpUMaH1 3MilIyBaHHSAM TycToi (ha3u iCTIBHOI YacTHHU (PYKTIB, OBOYIB abo iX
cymimi (mope i1/ab0 KOHIICHTPOBAHUX HATYpaJIbHUX COKIB 3 CHPONOM 3 IYKPY,
IyKpiB Ta/ab0 Meay HaTypajJbHOIO 3 OJHOYACHWM BiJIHOBJICHHSM apoMary 4 0e3
BITHOBJICHHSI apoMary. Y COKax 3 M’ SKOTTIO MiHIMajlbHa MacoBa YacTKa M'SIKOTI
cranoButh 10 %, a MiHIMaJIbHA MacOBa YacTKa MiI040Bo1 yactuHu - 40 %;

- HEeKTapH, SKi OTPMMaHi TPHUHIIMIIOM 3MIIIyBaHHAM COKY HATypajbHOTO,
Ta/ab0 COKYy KOHIIEHTPOBAaHOTO HATypaJbHOTO, Ta/abo MOpe HATypajIbHOTO, Ta/abo
MOpe KOHIICHTPOBAHOTO HATYPAJIBHOT'O 3 TMIATOTOBAHOI MHUTHOK BOJOIO, i1/a00
I[yKPOM, I[yKPOBHM CHPOTIOM, 1/a00 HaTypadbHUM MEIOM 3 OJHOYaCHUM
BITHOBJICHHSIM apoMary abo 0e3 BiTHOBJICHHS apoMaTy, 3MaTHUN 0 30pOKyBaHHS,
ane He30pomkeHud. B 3amexHOCTI Bim BUAY IUIOMIB, SIKI BUKOPHUCTOBYHOTHCS,
000B’SI3KOBO HOPMYETHCA BMICT MIHIMAJIbHOI MacoBa 4YacTKa IUIOJOBOI YaCTHHU

HEKTapiB.
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3a peKOMEeH/IAIlE0 JIIKapiB-MeAiaTpiB COKU Ta HEKTapH JI03BOJICHO BKJIIOUATH
B palliOH XapuyBaHHS JUTUHU 3 3 MICSIIIB, B AESIKUX BUNAAKaX 3 6 MICSI[IB KUTTS;

JlocnmipkeHHsT 31 CTBOPEHHS MPOAYKTIB HAa OCHOBI MOJIOKA, BEpIIKIB Ta
MOJIOYHUX KOMIIOHEHTIB a00 3 JOJaBaHHIM iX, a TaKOX CyXHUX CyMilled He
IUIAHYETHCS TPOBOJHUTH, TOMY TPAIUIIHHUNA aCOPTHMEHT TaKUX TPOAYKTIB HE
BHBYABCS.

VY pite#, sKi XBOpIIOTh TMOTIPIIYETHCS ANETUT, 3MIHIOETHCS PalliOH
XapuyBaHHS. XapuyyBaHHS XBOPOI JUTHUHU HAMPABIICHO IEPII 3a BCE HA MIATPUMKY
IMYHITETY, a B JICIKUX BUMAJKaX € HEOOX1THUM 3a PEKOMEH/IAIIEI0 JIiKaps meaiaTpa,
abo Jikaps By3bKOi crmemiamizamii. HeoOXimHO BIAMITUTH, IITU 3 JACSAKUMU
XpOHIYHUMHU  3aXBOPIOBAHHAMM  MOTpeOyIOTh  CHEIlajli3oBaHe  JIKyBaJbHO-
npodilakTHYHEe Xap4yyBaHHs, a00 xapuyBaHHS, sike Mae€ (yHKUIOHAJIbHY 1it0. B
OCHOBHOMY II€ JITH 3 3aXBOPIOBAaHHSIM Ha (PEHUIKETOHYPilO, 3 3aXBOPIOBAHHSIMHU
OpraHiB TpaBJICHHS, AQJIEPri€l0, OXUPIHHAM, IHPEKIIHHUMU 3aXBOPIOBAHHSIMH,
3aXBOPIOBAHHAM HUPOK, JIET€HIB, TOIO. OIHOYACHO (PYHKI[IOHAIbHE, JIKYBaJIbHO-
npodiTakTUUHE XapyyBaHHS HEOOXIHO MITSIM 3 3aXBOPIOBAaHHSIMH HEPBOBOI
CUCTEMHU Ta IMICUXIATPUYHUMH 3aXBOPIOBAHHSIMH, OCOOJMBO 1€ [ITH y SKHX
nopymieHo GyHKIi KyBaHHS, BCMOKTYBaHHS Ta KOBTAHHS.

ACOPTUMEHT TMPOAYKTIB JIKYyBaJbHO-TIPODLIAKTUIHOTO, (YHKIIIOHAITHPHOTO
XapuyBaHHS JJIA JITedl TpuBayioro 30epiraHHs HE BEIWKUW. B OCHOBHOMY Iie COKH,
HEKTapH, Haroi, mope ki 30arayeHi BITAMIHHUMU KOMILIEKCaMu. B Toil e yac Taki
MPOIYKTU CKIIAHO BIAHECTH O MPOIYKTIB (PYHKI[IOHAIIBHOTO MPU3HAYEHHSA, TaK 5K
iX BUpOOMNSAIOTH TUIBKM C TapaHTOBAaHUM BMICTOM BiTaMmiHiB. TakoX BiOMO
ACOPTUMEHT TMPOAYKTIB 3 TMIABHUIIECHHSIM BMICTOM BICTOM OUIKY [IJIs JiTed 3
3aXBOPIOBAHHSAM Ha TyOepKyiab03, Ta MPOAYKTH 3 3aMIHHHUKOM IIyKpy, abo 3
JI0JTaBaHHIM KCUJITY JUIsl TITeH XBOPUX Ha I[yKpoBUH niabeT. HeoOXimHO BigMiITUTH
PO AaCOPTHUMEHT /IS XapdyBaHHsS JITed 3 3aXBOPIOBAHHAMHU HUPOK. Takuid
ACOPTUMEHT ICHYE, y PCEUENTYpPHHX 3aKJaJKaX TaKhuX MPOAYKTIB 3aKIaJdaHO SK
KOMIIOHEHT, HACTO1 JIIKAPCHKUX POCIHUH. AJle TaKUl aCOPTUMEHT Jy>K€ BY3bKHUUI HE

BUPOOJISIETHCS POMUCIIOBICTIO.
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ACOPTUMEHT MPOIYKTIB JUIsl AIT€H 3 PI3HUMH MATAJOrisIMU 3aXBOPIOBAHHS
HEOOXITHO PO3LIMPATH, a TAKOX BIPOBAIKyBaTH HOBUH. HeoOXigHO BpaxoByBaTu
noTpeObu XBOPOrO OpraHi3My JIUTUHH, a TaKoXX OOOB’SI3KOBO OpPraHOJENTUYHI

MMOKa3HUKHU TOTOBOTO MPOJYKTY.

IIpouecu BUPOOHUIITBA NPOAYKTIB TPUBAJIOr0 30epiranHs isl AiTel

Oco0nuBICTIO BUPOOHUIITBA MPOAYKTIB ISl AUTSYOTO XapuyBaHHS TPUBAJIOTO
30epiraHHs € MakCuMajabHa IHTeHCU(DIKAIIA JEeIKUX MPOLECIB Ta LIUKIY BUPOOHHIITBA
B 1iiomy. Takuil MiAXiJ 1a€ MOXKIUBICTh O€3MepepBHOrO MOTOYHOTO BHUPOOHUIITBA
Ta JI03BOJISIE CKOPOTUTU TEXHOJOTIYHHUI LUK, SIKHH 3T1IHO HOPMATUBIB HE MOBUHEH
nepesuinyBatu 30 xB, 6€3 ypaxyBaHHsI MPOIIECIB PO3BAPIOBAHHS Ta cTepuiizallii abo
nacTepusariii.

[Iporiecu BUPOOHUIITBA MPOAYKTIB TPHBAJIOTO 30epiraHHs ISl XapuayBaHHS
JITEH JIKYBAJIBHO-MPODITAKTUYHOTO TPU3HAYCHHS, (DYHKI[IOHAIBHI Ta 3arajbHOrO
NpU3HAYECHHS MPAKTUYHO CX0Xi. JI0 OCHOBHUX MPOIIECIB BIIHOCATD:

- MIATOTOBKAa CUPOBUHU;

- PO3BapIOBAHHS;

- IPOTUPAHHS,

- 3MIIITyBaHHS KOMITOHEHTIB,;

- TOMOT'€HI3a1li;

- Jleaeparlis;

- (hacyBaHHS Ta YKyNOpPIOBaHHS;

- cTepuiizalis abo macrepusariis.

[TinroToBKa CUpOBUHU (PPYKTH Ta OBOYI, COPTUPYIOTh, IHCIIEKTYIOTh MUIOTbH,
OTIOJICKYIOTh 1HCHEKTYIOTh MOAPYTH. Bumm mporeciB, iX MOCTIAOBHICTh 3aJICKUTH
Bil cupoBWHH. [liIrOTOBKA KOMIOHEHTIB CHITyYMX KOMIIOHEHTIB (I[yKOp, CLIb,
NpSHOIII, KPYINH, pic), TPOBOMATh 33 TEXHOJOTIYHHUMH IHCTPYKIIISIMH, 3
BUKOPHUCTAHHSM MPOIECY MPOCIIOBaHHS, AlaMETpP OTBOPIB CUT BCTAHOBIIOETHCS, B
3QJIKHOCT1 BiJl CHPOBHUHHM, SIKA& BUKOPHUCTOBYEThCS. bOOOBI KynbTypu cyxi, (FOpox,

HYT, KBACOJIS),ICISI MUTTS MIIaI0Th MPOLECY 3aMOYyBaHHS, PEKUMHU 3aMOYyBaHHS,
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TEMIIEpaTypy Ta CTPOK, BCTAHOBIIOIOTH B 3aJI€KHOCTI1 BiJ] CHPOBUHH.

JIIst  peTeNbHOTO TPOTHUPAHHS CHUPOBHHH POCIMHHOTO  ITOXOJKCHHS,
3aCTOCOBYIOTH IMPOLIEC PO3BAPIOBAHHS 13 3aCTOCYBaHHSAM 0apOOTyr0I040i mMmapH.
Temneparypy pa3BapuBaHUsS BCTaHOBJIIOIOTH 3 YpaxXyBaHHSM NIUIBHOCTI TKaHWUHU
CUPOBHHHM, a TaKOX KHUCJIOTHOCTI. @DpyKTH, STOAU, OBOYI pPO3BAPIOIOTH 32
temneparypoto Big 100 no 120 °C. TpuBanicTh nmpolecy pa3BapuBaHUs IJs PI3HOT
CUPOBHHH, CTaHOBUTh Big 5 mo 50 xB. Ilig yac po3BaproBaHHS TPOIYKT
po30aBisiEThCs KOHAeHCATOM. KiTbKICTh KOHJIEHCATY 3aJICKHUTh BiJl BUAY CHPOBUHU
Ta TPUBAJIOCTI MPOLIECY PO3BAPIOBAHHS 1 CTAaHOBUTH BiJ 16 10 25% BiIMOBIIHO 10
3arajgpbHOI Macu. B pe3ynbTaTi 4oro, HE0OXiTHO MPOBOAUTH MPOIIEC KOHIICHTPYBAaHHS
MacH, JJii OTPUMaHHs HEOOXiTHOI KOHCHCTEHIlI Ta HEOOXiHOI MacOBOi YaCTKH
PO3YMHHHUX CYXHX PCUOBHH, TOKA3HHUK KUK HOPMYETHCS B TOTOBOMY MPOJIYKTI.

[TpOMHCITOBICTh TaKOXX BHUKOPUCTOBYE CIIOCIO PO3M'SKIICHHS CHPOBUHU
POCJIIMHHOTO MOXO0/KEHHS Y atMocdepi nmapu. TpuBanicts moapioHenss Bix 50 1o 90
c. Temniepatypa noapioHenoi macu Big 68 1o 70 ° C.

3acTocyBaHHs ~ 0araTopa3oBOoro TEPMIYHOTO  OOpOOJIEHHS  CHPOBHHU
POCIMHHOTO TMOXOJKEHHSI MPU3BOAUTH 1O MOTIPIIEHHS TOTOBOIO MPOIYKTY, TOMY
HEOOXITHO PO3pOoOJIATh Ta BIPOBA/KYBATH aJIbTCPHATHUBHI MPOILIECH Ta MapaMeTpu
00pOoOJICHHS! CHPOBUHU, JISI MAKCUMAJILHOT'O 30€pEeKEHHSI HATUBHUX PEUOBHH.

[Iporiec mpoTupaHHS TPOBOAATH MOCTIIOBHO, Y IMOJBIHO CKOHCTPYHOBAaHOMY
obnagHanHi. [liameTp oTBopiB cuT BiamoBigHo Big 1,5 mo 0,8 mm. 3 mMeroro
VHUKHEHHS aeparlii mpoayKTy, MpoleCc MPOTUPAHHS TPOBOJISATH 3 BUKOPUCTAHHSIM
Mapy, CTBOPIOIOYH TapOBY 3aBICY.

[Ipouec 3mimryBaHHS KOMIIOHEHTIB MPOBOJATH y TE€PMETUYHUX YMOBaX, 3a
TEMIIEPATYPOIO HArpiBy, BIAMOBIAHO 10 TEXHOJOTIYHOI IHCTPYKIli HA BUPOOHHUIITBO
MPOYKTY. Y 00NaiHaHHS, B iK€ BMOHTOBAaHE MIIlIaJIKa JOJAI0Th MMITOTOBIEHO MIOPE
Ta KOMIIOHEHTH, HArPiB IPOBOJISITH 32 JOIMIOMOTOI0 TOCTpoi mapu. [licas mpotupanhs,
mopenojiidbHa Maca Mae TpPyOOBOJOKHHUCTY CTPYKTypy Jiis HamaHHS TOTOBOMY
MPOAYKTY OUIbII TOHKOTO MOJPIOHEHHSI, MOJIMIIEHHS CMaKOBOi SIKOCTI, IPOTEPTY

Macy TrOMOreH3yioTh mifg Tuckom Bimx 10 mo 15 MlIla, moBoasum AUCIIEPCHICTH
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npoaykty a0 20 makcumym 30 mxm [94].

[Ipouec neaepauis, IPpOBOJAATH Js 3al00IraHHs HeOaKaHUX 3MIH MIPOJIYKTY B
npoteci 30epiraHHs.

[TropenoiOH1 OPOAYKTH [Ji XapyyBaHHS dITeW NiAgaloTh JAeaepairi,
BUTPUMYIOUM Macy B BaKyyM-amapari IpH 3aJMIIKOBOMY THUCKY Bix 28 go 35 klla
npotsiroM Bif 10 1o 20 xB. OHOYacHO y KaMepy BaKyyM-amapary, sika HarpiBaeTbCsl
noaaroTh napy 3a Tuckom Bia 30 mo 50 klla. ITpu nboMy MPOAYKT 3aKUIAE, Pa3oM 3
BOJASIHUMHU TapamMu BiajanseTscss Bin 65 1o 93% mnositps 3 mpoaykry. [licns
Jeaepaillii BaKyyM MOPYIIYETHCS 32 PaXyHOK BHUIIJICHHS] COKOBUX TapiB, TEMIIEPATyPy
Macu 10BoasITh 110 80 °C. B 06po6i1eHOMYy TaKuM YMHOM MPOAYKTI 3aJTUIIAETHCS BiJl
0,1 10 1% moBiTps 32 0OCATOM.

[lepen dacyBaHHSAM, NPOAYKT MiAIrpiBalOTh IO TEMIEPATYPH, BiAMOBITHO
HOPMAaTUBHMX JOKYMEHTIB, sika cTaHOBUTH Npubau3Ho Big 70 qo 80 °C. dacyBaHHA
IPOBOJASTH ABTOMATHU30BaHUM IUIIXOM, KOHTPOJIIOIOY1 Macy HETTO Ta HEAOIMYIICHHS
CTOPOHHIX JOMIMOK Yy npoaykT. [Ipoaykr dacyroTs y ckisny Tapy tumy I, ado 1V.
VYKynoproTh 0aHKHU, )KEPCTIHUMHU KPUIIKAMH JIAKOBAaHUMU 3 000X cTopiH. Ha kpuiri
BMOHTOBaHa KHOIKA, SKa TIpU PO3TUHI CTBOPIOE 3BYK, IO MIATBEPIKYE
TEPMETUYHICTh  3aKyHoproBaHHS. JliamMeTp TOpJIOBMHM OaHKH  IMEHTHUYHHMA
IUTACTUKOBOI TUISIIKKM JUISl JUTUHH, JUIsI TOro 100 TpH 3HATTI KPUIIKH, OyIa
MOJKJIMBICTh HAIITH COCKY JJIs XapuyBaHHus autunu [91 - 94].

['epMeTHyHO YKYMOpPEHUN y CKISIHY Tapy MNPOAYKT, MIJAI0Th TEPMIYHOMY
mporecy crepmiizaiii abo macrepuzaitii. OOpoOJICHHS NPOIAYKTY TEeMIEpPaTypOro
MPU3BOAUTH JO CMEPTI MIKPOOHUX KIITHH. 30yIHUKH TICYBaHHS, IO 3HAXOISTHCS
BCEepeANHI 0aHOK, MpPH TEIUIOBIM OOpOOIll 3HUIIYIOTHCS, a MIKPOOPTaHI3MHU IO
3HAXONATHCS Y HABKOJUITHROMY CEPEJOBHII 3aBIASKH TE€PMETHYHOCTI Tapu
BCEpEANHY TMOTPAMUTH HE MOXYTh.  3aCTOCYBaHHS CmocoO0y crepmmizaiii abo
nactepusaiii, 3abe3nedye 30epiraHHs MPOAYKTY TpUBAIUK TepMmiH. Pexumu
crepwiizanii abo mnacrepusaiii, po3poOJSAIOTECS Yy BCTAHOBICHOMY MOPSAJKY
KOMITOHEHTHUMHU HAYKOBHUMH CTPYKTypaMu. Pexxum 0a3yeThCcsi Ha psiii TOKa3HHKIB,

CTPYKTYpl TPOAYKTY, KHCIOTHOCTI, TMOKa3HUKa pPH, KOHCTaHT BHIKMBaHHS
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MIKpOOpraHi3mMiB Tomo. Pexum crepumizalii po3paxoBYETbCS MaTeMaTUYHUM

HUIAXOM 3 MOCIIAYI0401 IEPEBIPKOIO y 1a00pPaTOPHUX Ta IPOMUCIOBUX YMOBAX.

PO3A1JI 11
JOCJIILI>KEHHSI CUPOBUHHU POCJIMHHOTI'O MOXO/1KEHHHI,
JIIKAPCBKHUX POCJIMH HA CTAAIAX TEXHOJIOI'TYHOI'O UKJTY

B 0CHOBI1 KOHO1 TE€XHOJIOT1i BUPOOHUIITBA MPOYKTIB XapuyBaHHS Ta SIKOCT1
rOTOBO1 MPOJYKIII MEepul 3a BCE 3HAXOAUTHCS (PI3UKO-XIMIUYHA XapaKTEPUCTUKA
CUPOBHUHHM, 1i SIKICTh, O€3MEYHICTh Ta (PYHKIIOHAIbHI 3710HOCTi. OcobnuBa yBara
NPE'ABIISIETbCSI CHPOBUHI sIKa BUKOPUCTOBYETHCS NMPH BUPOOHHUIITBI MPOAYKTIB IS
XapuyyBaHHS JITeH Ta MPOJAYKTIB ()YHKIIIOHAJILHOTO Npu3HavYeHHsS. CHpOBUHA, sSKa
BUKOPUCTOBYETHCS JIJIT BUPOOHMIITBA JaHOI TPYIH MPOAYKIIT MTOBUHHA BiJITOBIATH
00O0B'SI3KOBUM IMapaMeTpaM O€3MeYHOCTI Ta MIHIMAJIBHUM crienudikaiisaM sSKOCTi, HE
MOke OyTH BHpOOJIeHa 3 Te€HETUYHO MOJU(]PIKOBAaHMX OpraHi3MIiB Ta MICTHTH
reHeTHYyHOo MoaudikoBaHi opraHidsMu. OJHOYACHO 3a00pPOHSAETHCS BUKOPHUCTAHHS
CUPOBHUHHM, IO MICTUTh TOPMOHAJBHI MpemnapaTd, aHTHUOIOTUKU, 3aJTUIIKKA BaKKHUX
METajiB, MEeCTUIUAIB, PAIIOHYKIIAIB Ta IHIIUX HEOE3NMEUHUX PEYOBUH, BMICT SKHX
MEPEBUIIYE MAaKCHMAJIbHO JIONMYCTHUMI PIiBHI 3aJHMIIKIB y AUTIYOMY XapdyBaHHI.
Pe3ynpTaT nMOCHIIKEHb HABEIEHUX BUINE TOKA3HUKIB HAaBEJACHO B HACTYIHHUX
iapo3aiiax.

BpaxoByroun reorpadiuHi 30HH BUPOIIYBaHHS, SKi KapJIMHAJIHLHO BILUTUBAIOTH
Ha (DI3UKO-XIMIYHI Ta PEOJIOTIYHI MOKA3HUKU POCIUHHOI CHPOBUHU, OyJIO TIPUIHATO
pIICHHS Ha TMEpIIOMY eTalll JOCHIKEHb BHUBYUTH TEXHOJOTIYHI MMOKA3HUKH

CUPOBHUHH POCIIMHHOTO MOXOHKEHHSI, JIIKAPCHKUX POCIUH Ta BUOPATH ONTUMAIIBHI.

TexHOoJ0riYHI XapaKTePUCTUKH CHPOBHHHU POCIMHHOIO NMOXOMKEHHSI Ta
JIKAPCHKHUX POCJIUH

TexHONMOT1YH1 BUMOTH JO CHPOBHHU € HEOOXIIHMUMHU mpu (OpMyBaHHI
TEXHOJIOT1YHOTO Tpoiiecy. Ilepm 3a Bce, 1le BIUIMBAa€ HAa BU3HAYEHHS IMapaMeTpiB

MPOIIECy, HUKIIYHICTh TEXHOJOTIi, [0 Ja€ MOXJIUBICTH MOTOYHOCTI MEPEPOOICHHS
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CUPOBUHHU, HE JOMYCKaHHS MOpYl Ta MpsMoOi eKOHOMIi eHepropecypcis. [lo npyre
OCHOBHOIO METOIO NEepepOOIEHHSI CAPOBUHM POCIMHHOTO MOXOKEHHS Ta JIIKAPChKUX
pPOCIIMH € 30€peKeHHs HAaTUBHUX PEUOBUH, SIKI B MOAAJIBIIOMY OyAyThb OCHOBHUM
KOMITIOHEHTOM MPOAYKTY 3 3aBJAHOIO JI€IO0.

TexHOJOriYHi BUMOIM 10 CHPOBHHM POCJIMHHOIO NMOXO/JKEHHS .
JocnimpkeHHss oBo4YiB Ta (PYKTIB MNPOBOAWIOCH BHUKIIOYHO 3 ypaxXyBaHHSIM
HACTYNMHUX (PAKTOPiB — CHUPOBMHHA TMOBHHHA OYTH aHTHUAJEPreHHOI0 Ta HIMPOKO
BUKOPUCTOBYBATHCSl B palllOHAaX XapuyyBaHHs JiTed, sk B YkpaitHi Tak 1 B Kurai.
Binomo 1o kyniHapHa MiAroToBJIEH] mope 3 f101yKa, rapOy3a, 103BOJIECHO BKIKOYATH
B palliOH Xap4yyBaHHS JUTUHU y BUIJISIII IPUKOPMY 3 5 MICSALIB, a IMope 3 OaHaHy 3 8
MicAIiB. [[7s MOpIBHAJIBHOI XapaKTEPUCTUKH BiiOpaau copTtu rapOys3a Ta siOIyK 1o
TPU COPTY SIKM BHPOIIYIOThCS B YKpaiHi 1 TpU COPTH, SIKi BUpoImytoThes y Kurai.

PesynbTaTl mociipkeHb HaBeeHO B Tab. 2.1

Taomung 2.1
TexHOoJIOTIYHI XapaKTepuCcTUKH rapoys3a
o Hasga copt
TexHonoriyHi - PTY ...
CopTH sIKi BUPOIILYIOTHCSI B YKpaiHi
XapaKTEePUCTHKHU
Knana Homs JuBo
dopma miony ITneckara BHJIOB)KCHOITWITIHIPUYHA neprenoaiona
P03Mip HJ‘IO,I[y, I[iaMeTp B cepezmﬂi I[OB)KI/IHa Z[iameTp B cepeum—xi
cM Bix 30 go 32 Biz 38 10 50 Big 27 no 30
Maca miony, Kr Bix 4,4 no 13 Bix 4,0 mo 6,0 Bix 8,0 10 9,0
Kinens tadbmu 2.1
.. Hazsga copt
TexHoaorH1 . Pty P
Coptu sKi BUPOIIYIOTHCS B YKpaiHi
XapaKTEPUCTUKU
Knana Jons JnBo
Kopa Ceitna-cipuii 3 yacom Yy | Hecturamx mwioniB | Kopa TOHKA,
nporieci 30epiraHHs | 3eJeHa, CTUTJIMX TUIOJIB | IIKIpsCTa,
3MIHIOETBCS KOJIp YacTKOBO | — JKOBTA KOPHUYHEBOTO
Ha YepBOHUI KOJIBOPY 3 POKEBUM
BIATIHKOM 1
BOCKOBHM HAJIbOTOM
M'skoTb Yepsona-momapantesa, wWinbHa, | S[ckpaBo-momapanyeBa, | ToBcta 1010 cm,
HI)Ha, COKOBUTA, COJIOJIKA miTbHA, HIKHA, COKOBHTA, XpYCTKa, COKOBHT,
COJIOKa
COJIOJIKA
TexHomnoriuni Copru siki BupouryroThest y Kurai
XapaKTePUCTUKH Miben % A< Fg )T Big grinding disc Kangua XK
KR PR
dopma miony BHJIOBKCHOIWITIHPUYIHA OKpYyTJIeHa BHJIOB)KCHA
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Po3smip miony, rﬂOB*HHa Bin 32 10 36 JloBxuHa JloBxuHa
OPU3OHTAJIBHHUU J1aMCT . .
cM P 120 m0 1458 T Bix 13,0 10 15,0 Bix 110 1o 120
' ’ T'opusonranpuuit I'opusoHTanbHuit
niaMeTp niaMeTp

Bix 26,0 mo 30,0 Big 12,0 go 15,0

Maca miony, Kr Big 5,0 mo 14,0 Big 3,5 mo 5,0 Big 8,3 10 9,9

Kopa ITomapaHyeBa — )x0BTa YepBOHO-KOpUYHEBUI CBiTio-3eeHa
M'sakoThb [TomapanueBa — wuyepBoHa, | [lomapaHueBa-xx0BTa, Bin cBiTi0->K0BTOTO
HI’)XHa, COKOBHTA, COJIOJKA HI)KHA, COKOBHMTA, COJIOJKA 31 Jis) KPEMOBOTO,

3HI)KEHOI0 BOJIOT1CTIO
coJIoAKa

Bukopuctannss s BUpPOOHMIITBA MIOPEMOAIOHMX MPOAYKTIB rapOy3y
cenekirii 000X KpaiH J103BOJIsIE BCTAHOBIIFOBATH €IMHI BUMOTH OO0 TE€XHOJIOTTYHOCTI.
BpaxoBytouu Te, 110 paKTHUYHO CXO0X1 KOPa, MIUIbHICTh Ta KOJIP M SIKOTI, JI03BOJIUTH
3aCTOCYBaTH PEIKUMH OUYHUIICHHS Ta TapaMETPH TEPMIYHOTO 00pOOJICHHS HE 3aJICKHO
BIJl COPTIB CeJeKIIii rapOy3a, aje Mmiclig MpOBEACHHS JOCIIIHKEHHS (I3UKO-XIMIYHUX
MTOKa3HUKIB.

BpaxoByroun Te, 110 I TPUKOPMY JUTHHH B OCHOBHOMY BHKOPHCTOBYIOTH
s0JTyKO 3elieH1, HaMu OyJiu BUOpaHi JUIs JOCIHIKEHHS sI0JyKa 3€JIeHUX COPTIB SKi
TPaAUIIIHHO BUPOIIYIOThCA B YKpaiHi Ta Kwurai. Pe3synbraTu mMOpiBHSUIBHOT
XapaKTEePUCTUKHU HABEJICHO B TaOJI. 2.2,

[Inomn s6MyK PI3HUX COPTIB MPAKTUYHO CXOXKI Ta HE TNIPEACTABISAIOTH
YCKJIaHEHHs MPU TepepoOsIeH] B TEXHOJOTTYHOMY IMKI. Bumorn mono miamerpy
BUTBOPIB CUT IPOTHPAIIBHOI MalllMHU OYyIyTh BCTAHOBJICHI €IMHI B 3aJIGKHOCT1 Bij
3aBJIaHUX PO3MIPIB YACTHHOK Tiope. B Toi e dYac BU3HAYMTH TapameTpu
TEPMIYHOTO OOPOOJICHHS MOJMKJIMBO TUIBKH IICIASA JTOCHIIKEHb (HI3UKO-XIMIYHUX

MMOKa3HUKIB SOJIYK.

Tabmnis 2.2
TexHoM0TiYHI XapaKTEPUCTHKH A0IYK

Texnonoriyni Hasga copry
XapaKTepUCTU CopTH sIKi BUPOLIYIOTECS B YKpaiHi
KH Tonpen Pesicrent Cupxuuit KannBuib Ckidcbke 3070TO
dopma BUJIOBXKEHO-KOHIYHA OKpYIJIO-KOHIYHA BUJIOBXKEHA KOHIYHA 3
18000143 HEBEJIMKOI0 PEOPUCTICTIO
Maca nnony, Big 150 mo 250 Bix 120 o 160 Big 175 o 190
r
HIkipoyka Cyxa, minbHa, 3 jerkor | Ceimio-3enieHa  abo | 3eneHa B nepioz

HIEPIIABICTIO, 30JIOTHCTO- | 3eJICHOBATO-KOBTA 3 | 3HIMaJIBHOI  CTUTJIOCTI 3
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CBITJIO-3€TICHOTO KOJIbOPY. | ApiOHMMU JeTKUM  pyM’sHIIEM 13
MaJIOTIOMITHUMH COHsiYHOTO  OOKy, Mi3HiIIe
HIIIKIPHAMH KPaITKaMH | 30JI0TUCTO-XKOBT1
M'akoTh CBiTI0-KpEeMOBa, bina, miineHa, HiXHA, | KpemoBa, npiOHO3epHHCTA,
IpiOHO3EpHHCTA, n00poro KHCJIO- | COKOBHTA, KHUCIIO-
COKOBHTA, BIZIMIHHOTO | COJIOJIKOTO CMAaKy COJIOJIKOTO CMaKy
KHCJIO-COJIOJIKOTO CMaKy IiTpHICTB: IiTpHICTB:
IipHICTB: 9,8+ 1.77 xr / cM? 10,9 + 1.63 xr / cm?
10,7 + 1.73 xr / cm?
Texnomnoriuni Copru siki BuponrytoThest y Kurai
XapaKTePUCTH Gansu Yinchuan city Shandong Qixia Henan Sanmenxia
KH EATE | A county LRAEIFESEFESZR AIRTE=] R
dopma KOHIYHA OKpPYTJI0-KOHIYH1 KOHIYHA
IoO Ay

Maca miony,
T

Big 135 mo 230

Bix 127 mo 200

Bix 108 mo 195

[xipouka TemHoO-3emeHor0 CBITJIO-3€]I€HOTO 3eJIeHOr0 KOJIbOPY, TBEpJa

KOJIbOPY, TBEpIA KOJIbOPY, pedpucta 3 | 3 MAaCIASTHUCTUM BIITIHKOM
BKparuICHHSIMH

M'KOTb binyBaroro xombopy 3 |bima 3 kpemoBum | bijgoro KOJIbOPY 3
3€JICHUM BITIHKOM, | BIATIHKOM. CMmak | %KOBTyBaTO-3€JIE€HUM
CMaK KHCJIO-COJIO KU KHCJI0-COJIO KM, BiaTiIHKOM. CMaK COJIOIKO-
M’sakoTb XpycTka. | M’aKoTh XpYCTKa, | KuCaui. M’SKOTh XpycTKa,
L{iTbHICTB: COKOBHTA. COKOBHTA.
10,3 + 1.95 kr / cM? [iTbHICTB: L1iTbHICTD:

10,6 + 1.87 xr / cM?

9,8 + 1.73 kr / cm?

bananu Bupomyrotrecss B Kurtai kpyrnuii pik Ha BigMIHY Bif YKpaiHu.

BpaxoByroun Te, 1m0 iX BUPOIIYIOTh SK ISl TOMIBII TBApWH TaK 1 JIJIs Xap4yyBaHHS

moziei, 6yno gocimkeHo coptd - Banana Gongjiao(TiE), Banan'Pei-Chiao"(AtE),

Malaysian Red Banana (ZFRIZIEE), AKi peani3yloTh B TOPriBeIbHIN MepEKi s

CIOXKMBa4iB. TEXHOJOTIYHOT XapakTEPUCTHKKW OaHaHIB HaBelneHO B Tadn. 2.3.

[lepepobiienns cBiXMX OaHaHIB B YKpaiHI HE TPEJCTaBIs€ MOXJIMBUM, TOMY B

TEXHOJIOTIYHOMY LUK Oyle BHUKOPHCTAHO IMOpe HamiBpaOpUKaT acenTHUIHOTO

KOHCEPBYBAaHHS.
Tabmms 2.3
TexHo10riYHI XapaKTEePUCTHKHN OaAHAHIB
T o Hazsga copry
€XHOJIOTIUH1 o - P — Ty

apaxTepneTmc | Banana Gongjiao TR, Malaysian Red Bana- Banan"Pei-Chiao" 1t .

PAKTEP na LR & L,
dopma mioay BHJIOB)KEHA BUJIOBXKCHA BUJIOBXKEHA
JloBxxuHa Big 7 mo 10 Bix 16 no 20 Bim 20 go 25
oAy, CM
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Maca nnony, T Big 60 1070 Big 250 o 300 Big 150 o 190

Hlxipoyka [Ticns no3piBanns | Ilicns nospieanus | Ilicns JO3pIBaHHS
HIKIpOYKa CTae | MKipoyKa CTa€ | MIKIPOYKA CTA€E )KOBTOIO
30JI0TUCTO-’KOBTOIO POXKEBOIO

M'skoTb OpaHkeBO-KOBTa, CBiTi10-X0BTa 3 | CBiT10-XO0BTa, BOCKOBa
BOCKOBa  BIIMIHHOTO | POXXEBHM BIATIHKOM, | BiIMIHHOTO COJIOJIKOTO
COJIOJIKOTO CMaKy, | BOCKOBa BIIMIHHOTO | CMaKy, apoMarHa.
apoMaTHa COJIOJIKOTO cMmaky, | [lpucyTHiii 3amax T1UIOAIB

apoMaTHa Ocmantycy  (Osmanthus
fragrans)

TexHOMOT1YH1 XapaKTEPUCTUKHU COPTIB OaHAHIB, a TAKOX XIMIYHUM CKJIa, K
copTiB OaHaHIB Tak 1 Mmope OyJe BpaxoBaHO MpH po3pobieHi TexHoorii. [TokazHuku
YBIAYTh y BUIJISAlI BUMOT Yy HOPMATHUBHY 1 TEXHOJIOTIUHY JIOKYMEHTAIll0 Ha
BUPOOHUIITBO MPOJYKTIB (PYHKI[IOHAIIBHOT'O MPU3HAYCHHS JIJIS TITEH.

TexHosoriuni BuMoru g0 Jikapcbkux pocauH. [lpu nikyBaHHI
HUpPOK B Ykpaini Ta B Kurai BHUKOPHUCTOBYIOTHCS PI3HI JIIKApChKI POCIWHH,
BUKJIIOUaOUM mUNmuHy. [Ipu npomy nepepoOieHHs JIKapChKUX POCIUH BKIIIOYAE
OJIHAKOB1 TeXHOJIOTIYHI omeparii. s BU3HAYEHHS TapaMeTpiB  IPOIIECIB
nepepoOIeHHs OyJI0 TOCITIKEHO HIMIIIMHA 3BUYaiHa, abo cobaua - Rosa canina L,
coptiB «Bitaminaui», «Py6in», «Tutan», ki BUPOIIYEThCS B YKpaiHl Ta IMIMIMIIHHA
- Rosa canina, coprie West Lake Ne 2 Rosehip( 74 — 5 E I ), Pingyin Ne 5
Rosehip(°F-FA 1.5 BC B R ), Beijing single red Rosehip(db 5% Byl 20 BB R ), sk
Bupoinyetbest y Kurai. TexHOI0r9HOT XapaKTepUCTUKHU IIUIIINH, HAaBEACHO B TaOJI.
2.4,

[lnogu mmmmuHM, MO BUPOIIEHI B 000X KpaiHAaX TMPAKTHYHO HE
BIIPI3HSAIOTHCS 32 TEXHOJIOTIYHUMHM IMapaMeTpamMu. Sroaomno1i0Hi II0aH, 3aBIOBKKH
Bix 17 mo 25 MM, 3 TJIaJIKOIO MMOBEPXHEI0, Pi3HI 32 (HOPMOIO OKPYTJIi a00 BHIOBKEHO-

OBAJIbHI 3 YUCJICHHUMH BOJIOCUCTUMH CIM’ THKAMH.

Tabmns 2.4
TexHoM0TiYHI XapaKTEPUCTHKH IHIIIIHHA
TexHomnoriuni HasBa copry
XapaKTepUCTUKH CopTtH sIKi BUPOIIYIOThCS B YKpaiHi
Biraminamii PyGin Tutan
dopma mioay OBasibHa [ToyioBxeHO-0BaJIbHA [TotoBxeHa-Kpyria
Maca niony, © Bix 2,5 10 4,0 Bix 3,0 1o 4,0 Bix 2,0 mo 3,5

157




Kouxip YUepBOHO-OpaHKEeBUI TeMHO-4uepBOHa OpaHkeBO-4epBOHUI
M'skoTb Hlkipouka Ttonka 0e3 | lIkipouka  miimpHa. | Llkipouka TOHKa, M’SIKOTbH
omymeHHss. M’IKoTh 3 | M’SKOTh 3 HAacCiHHSM | M SICHICTa, HACIHHS MaJlo He
HACIHHAM Ta | Ta BOJOCKaMH 3HaYHA KUTbKICTh BOJIOCKIB
BOJIOCKaMHU
Texnomnoriuni Copru siki BUpOIIyrOThCs B Kurai
XapaKTePUCTUKU West Lake Ne 2 Pingyin Ne 5 Rosehip~f- | Beijing single red Rosehip
Rosehip PGl — 53 [ ETREELEs JET R AT B AR
PR
dopma miony OBasbHa OBasnbHa Kpyrno-oBanbHa
Maca miony, T Bix 3,0 10 4,0 Bix 2,0 1o 3,0 Bix 2,5 1o 3,5
Kouxip UYepBonwuit UYepBonuit 3 OpanxeBo-4epBOHHI
OpPaHXEBUM BIITIHKOM
M'sKoTb Hlkipouka  muteHa. | [lkipouka ToHKa, | llIkipoyka miipHa, M’ IKOTh
M’SKOTh 3 HACIHHSAM | M’SIKOTb M’SICHCTa, | M’sICHCTa, OaraTo HaCiHHS
Ta BOJIOCKaMU HaciHHA  MajJo  HE | Ta BOJIOCKIB
3Ha4YHa KUIBKICTb
BOJIOCKIB

Komip miomiB 3aiexuTh BIJ KJIIMAaTy 3pOCTaHHS pOCIMHU Big OJi10-

OpaHXEBOTO JI0 ACKPaBO-4e€pBOHOro. Beepeauni miig MiCTUTh TYCTO BKPHTI JOBTH,

Jy’)Ke IIOPCTKI

[IETUHUCTI

BOJIOCKH,

BUPAKXCHUMMU I'PaHAMU, CBITJIO-KOBTOTO KOJIbOpPY.

Y momepenHix po3digax BiAMIYaJoch, IO JIIKapChKa POCIHHA

Smilacis Glabrae( 5%

HaBeJIeHO Ha puc.2.1.

HE BHUPOIIYETbCA B YKpaiHi. 300pakeHHs

HaciHHS JpiOHe,

JoBracre, 31 ciabko
Rhizoma

pPOCIHU

Puc. 2.1 Kopinns cBixi Ta cymeni pociuan Rhizoma Smilacis Glabrae - {A%

BpaxoByroun Te, 110 1iHHI (I3UKO-XIMIYHI pEYOBUHU MICTATHCS B OCHOBHOMY

B KOPIHHSX POCIHMHH, TPEACTABISIE IHTEpEC MOCTDKCHHS CaMO I[i€l YaCcTHHHU.

Kopinns matote mutiHapudHy GopMmy, 371erka crutonieny. JloBkuHa KOpiHb CKIagae

Bim 3 mo 28 cm, miametp Bix 20 mo 80 mm. Komip He piBHOMIpHMIA BiJf )KOBTOTO JI0

KopuaHOTo. Ha KOpiHHSAX MIiCTAThCS (i3ioyorivHi pyOIri, Ta MaroHu HUPOK HA TOBCTIH
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yacTuHi. KOpiHHA B A€sSKHX AUIIHKaX MarOTh KOPKOBI BKJIFOUEHHS 3 TPIIMHAMM, SIKI
YaCTKOBO BIJMaJalTh. TeKCTypa KOpIHHA kKOpCTKa. B po3pisi mo giameTpy KopeHs
BIIMIYA€EThCS TBEPAA CTPYKTypa KpEMOBOro Kojbopy. HasBHICTH HepiBHOMIpHOI
CTPYKTYpH KOpPIHHSA BIUIMBA€E HA CKJIAJHICTh MOr0 OYHMIICHHA Ta MOAAJBIIOTO
nepepoOIeHHs.

Bu3HayeHHs TEXHOJOTIYHUX MapamMeTpiB CHUPOBUHU € HE JOCTaTHI 0e3
npoBefieHHs  (PI3UKO-XIMIYHUX JIOCHIIKEHb, III0 € OCHOBHUM 3 (dhaxTopiB

PO3pO0JICHHS] THYYKHX TEXHOJOT1M nepepoOIeHHS.

®Di3uKo-XiMiYHI TMOKA3HUKH CHPOBHMHHU POCJMHHOIO IOXOIKEHHSI Ta
JIKAPCHKHUX POCJIHUH

Hocnimkenass (i3UKO-XIMIYHUX TOKA3HUKIB MPOBOJAMIM 32 HACTYMHOIO
CXEMOI0, BCl1 Xap4yOBl pEYOBUHU PO3IMOIUIH HA JBI TPYNH: OpPraHiyHl Ta HEOPraHiyHI.
Jlo mepmioi rpynud BiIHECIHM BYIJIEBOAM, JIMiau, OUIKM ab0 a30THUCTI PEUOBHHH,
OpraHiuyHi KHCJOTH, (DEHOJIbHI PEYOBHHH, TJIIKO3UTH, e(dipHi Macia (GITOHIUAH,
dbepMenTH, BiTaMinu. Jlo Apyroi rpynu Boay Ta MiHEepaJibHi COJII.

Di3zuko-xXimMiuHIi NMOKAa3HUKH CHPOBHUHHU POCJMHHOTIO
noxoaxenusi. Coptu rapOy3y, siKi BiJIMOBIJAIOTh 32 TEXHOJIOTIYHUMHU BHUMOTaMU
JOCIIJKYBAJIA TIapaJIeSIbHO Ha HAsIBHICTh HATUBHUX PEYOBUH. BMicT MacoBoi 4ac TKu
MOHO-1 IucaxapuiiB B rapOy3i copTiB 3 Ykpainu ta Kutaro HaBegeHo Ha puc. 3.2

3 KOKHOTO cOpTy OyJio BiiOpaHO MO TPHU ILI0JA, BUPATIIHITE AOCIIIKEHb
cknagana O6mm3pko 95 %. HasBHicTh MOHO-1 AucaxapuiiB B coprax rapOy3y, fKi

BUpoIIeHI B Ykpaini Ta Kutai HaBeieHO HIKYE.
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Puc. 2.2 MacoBa yacTka MOHO-1 JucaxapuiB B IUIogax rapoysa, %

I'apOy3 ykpaincekoro copty <«XXpgaHa» MICTUTh MaKCHUMaJIbHO MOHO-1
nucaxapuaiB 8,32 % cepen IOCHIIPKEHUX, MPoTe rapOy3 KUTaichkoro copry «Big
grinding disc (X B %% Fd JA)» makcumansHO MOHO-i amcaxapupniB 5,87 % cepen
nocnipkennx. Ha wHamy aymky 1€ OOyMOBIIEHO XapaKTepUCTUKaMHU IPYHTIB,
KJIIIMAaTUYHUMUA YMOBaMHU Ta PI3HUMH CTpoKaMu 300py. MacoBa uacTka LYKpY,

BIUIMBA€E Ha BMICT PO3UMHHHUX CYXUX PEUOBUH, Pe3yJIbTaTH HAaBEJIEHO Ha puc. 3.3.

" 10,22 a99
3 I I 3 ) 3

2
2 y G-
¥ ¢ s &K & @

Puc. 2.3 MacoBa yacTka po3UMHHUX CYXUX PEYOBHH B IJI0Jax rapoysa, %

IIpu nopiBHsiHHI puc. 2.2, 2.3 Ta Ta6m. 2.1, MOXIUBO TPHUIYCTUTH, IO
pelenTopy JIJAEH PI3HUX ETHIYHUX TPyN IO PI3HOMY OIIHIOITh CEHCOPHI
nokasHuku. Tak rapOys copry Big grinding disc (KB4 /N) 3 MacoBoro 4acTKoO
MOHO-1 gucaxapufiB 5,87 % BBaXXaeTbCS COJOAKHAM Yy JIOJCH a3iaTChbKUX KpaiH,
MpOTE JIFOJM €BPONEHCHKUX KpaiH MaroTh 1HINY AYMKY. Ha mpukimani rapoysy copty
Knana, mMokazHMK BMICTY MOHO-1 jaucaxapuaiB Buile mpuomu3Ho Ha 42% i
BBAJKAETHCS COJIOJIKHUM.

[TapanensHO OyJIO TPOBEACHO MOCTIDKEHHS, TaOI. 2.5, IHIIUX IMOKa3HHUKIB

XIMIYHOTO CKJIaly TapOy3y HaBeICHUX BHUIIE COPTIB.

Tabmns 2.5
MopiBHsiabHMIT XiMiunmii ckiaax rapéysy (n=3, P>0,95)
Macosa Macosa MacoBa yacTka BiTaMmiHiB, MT %
Hasga copry YyacTKa YacTKa B-xapoTHH C Bi1 B2 PP
OUIKY, I' | MEKTUHY, T
CopTtH sIKi BUPOILIYIOTECS B YKpaiHi

XKnana 1,0 1,8 9,8 8,9 0,041 0,040 0,49
Hons 1,0 1,8 9,5 8,0 0,04 0,040 0,45
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JlBO | 08 | 14 | 78 | 65 | 004 | 0039 | 043

Copru siki BupouryoThest y Kurai

Miben % AR5 /K 0,9 1,8 9,6 8.6 0,04 0,038 0,48
Big grinding disc 1,0 1,9 9,9 8,9 0,04 0,04 0,5
KB FR

Kangua /K 1,0 1,9 9,8 8,7 0,04 0,4 0,49

[loka3HuKKM XIMIYHOTO CKJIaAy JOCHIJPKEHHUX COpTIB rapOysy, sKi
BupomytoTbess 'y Kurtai Ta VYkpaiHi (akTH4HO CXO0Xi 3 JAESIKMMHU HE3HAYHUMHU
KOJIMBAaHHSMH, 1110 J1a€ MOXKJIUBICTh CTBEP/KYBaTH MPO BIPOBAIKCHHS LUX COPTIB
rapOy3y y BUpOOHMIITBO MPOIYKTIB JJIsl JITEH.

B rap0y3i He MICTUTBCS KHUPY, TOMY XapyOBY Ta €HEPreTHYHY LIHHICTh
po3paxoByBaiM 03 BHKOPUCTaHHS MbOTO TMOKa3HWKa. CepemHs eHepreTHYHa
I[IHHICTh, KAJIOPIMHICTh TapOy3y COPTIB, KU BUPOIIYEThCS B YKpaiHi, ckiagae 50,6
kkasn abo 212 x/[x. BignoBimHO cepedHsi eHepreTuyHa IIHHICTh, KaJOPIMHICTH
rapOy3y COpTiB, sikh BUpouryerbes y Kurai cknanae 37,4 xkkan a6o 157 k/lx. Taka
PO30DKHICTh B TIOKa3HHKAX HE € 3HAYHOIO, Ta BIANOBIIAE BCTAHOBJICHHM BUMOTaM
I0JI0 COPTIB rapOy3y, sKi BUKOPHCTOBYIOTHCS TPU BHUPOOHUIITBI MPOAYKTIB IS
JTEN Ta MPOAYKTIB (PYHKIIIOHAILHOTO MPU3HAYEHHS.

Coptu s6myk, siki BupomeHi B Ykpaini [ommen Pesictent, CHixHHI
Kasbinb, Ckidcbke 30510TO Ta cOpTH s1071yK, siku BupoiieHi y Kurai Gansu Yinchuan
city (H it & 4R )11 17 5 3£ R), Shandong Qixia county (1L %< #i85 B 3£ ), Henan
Sanmenxia (7] Fg 4 = [ 1 15 5 2F 2R), nocmimkyBanu 3a aHamoriaHoO0 CXEMOIO.

BwmicT MacoBoi yacTku MOHO-1 AMcaxapuaiB B s0IyKax COPTIB SIKI BUPOIICHI

B Ykpaini Ta Kutai HaBegeHo Ha puc. 2.4

10,78
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Puc. 2.4 MacoBa yacTka MOHO-1 JucaxapuiiB B s01yKax, %
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3a BMICTOM MOHO-1 AMCaxapuaiB B sI0IyKax,qaKl BUPOLIEHI B YKpaiHl Ta y
Kurai 3HauHO HE BIAPI3HAIOTHCS, 3HAXOISTHCS B OJHOMY Jllana3oHi. AHaJoriyHa

CHUTYyaLls 13 IOKa3HUKaMH BMICTY PO3UMHHUX CyXHX PEUOBHH, KM HaBEJECHI Ha puc. 2.5.

14,3
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Puc. 2.5 MacoBa yacTka po3UYMHHUX CyXHX PEYOBHH B si0IyKaX, %o

Copt s601yk ykpaincekoi cenekinii ['onaen PesicTeHT Ta copt s0ayK cenexiii
Kuraro - Shandong Qixia county( 1Ll %= & W &% & 75 3 H ), 3a nokasuukamu
HaBeJEHUMHU Ha pHcC. 2.4 Ta puc. 2.5, 3HaX0ATbCA (HaKTHUYHO B OJHOMY Jiama3oHi.
SA6nyka 1HIIMX COPTIB, SKU JOCHIIPKYBaJdd MaloTh HE 3HauyHI PO301KHOCTI.
Jloc/miJKeHHsT IHIIUX TITOKa3HUKIB XIMIYHOTO CKjiIagy sOiyk, Tabm. 2.6, Takox
IPOBOAMIIN MApaJIENbHO.

EnepretTnuny HiHHICTb, KaJOPIHHICTH SOJYK, COPTIB, KM BHUPOUIYIOTHCS B
VYkpaini Ta Kutai 6yno o64ucieno crangaptHuM npuHiunoM. CepesiHsa eHepreTHIHa
IIHHICTh, KaJOPIAHICTh SOMYyK COPTIB KM BHPOIIECHI B YKpaiHi ckianmae 54,4 kkan
a6o 227,9 xJIx, BIAMOBITHO KaJOPiHHICT A0MYK COPTIB sikM BupomieHi y Kwurai

ckimamae 55,8 kxair ado 234 x/x.

Tabmui 2.6
MopiBusbHMit XiMiuHMil ckiaan sa6ayk (N=3, P>0,95)
Macosa Macosa MacoBa yacTka BiTaMmiHiB, MT %
Hasga copry YyacTKa YacTKa B-xapoTHH C Bi1 B2 PP
OUIKY, I' | MEKTUHY, T
CopTtH sIKi BUPOILITYIOThCS B YKpaiHi
TI'onnen PesicTenT, 0,8 1,9 0,01 10,2 0,01 0,01 0,1
Cuixuanii KaapBiab 0,7 1,6 0,02 9,0 0,01 0,01 | 0,1
Ckidcbke 30710TO 0,8 1,4 0,02 7,2 0,01 0,01 0,1

Copru ski BupouryoThest B Kurai
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Gansu Yinchuan city 0,8 1,8 0,01 9,0 0,01 | 0,00 | 01
HRERNTEER

Shandong Qixia county 0,8 1,9 0,01 7,2 0,01 0,01 | 0,1
AR B WE R H R
Henan Sanmenxia 0,6 15 0,01 7,8 0,01 0,01 0,1

TR =10 SR R

HeoOXxigHo BIAMITUTH, XIMIYHUN CKJIad COPTIB SIOJNYK, SIKI JOCHIIKYBaIu
NPAKTUYHO OJIHAKOBHM, IO Ja€ MOXIUBICTH CTBEP/UKYBAaTH MPO BIPOBAIKEHHS
€IMHUX BUMOI JI0 SI0MYK, SKI BUKOPUCTOBYIOTHCS IPU BUPOOHHULTBI MPOAYKTIB
TpUBAJIOro 30€piraHHs JUisl XapyyBaHHS JAITed Ta MNPOAYKTIB (DYHKIIIOHAJIBLHOTO
NpU3HA4YeHHs, $Ki OynyTh BHUroToBiieHi B Ykpaini Ta Kwutai.  PesynbpraTtu
JOCIiIPKEHHsT XIMIYHOTo cKiaay copTiB 6ananis Banana Gongjiao(7i#), Malay-
sian Red Banana (% >k /§ ¥ 4. & # ), Banan"Pei-Chiao"( It # ), saxi
Oe3rnocepeHbO BHPONIYIOTHCA y Kwurai Ta BIANOBIZAaIOTH TEXHOJOTTYHUM

XapaKTepUCTUKaM, HaBeJIEHO B Tabu. 2.7,

Taomung 2.7
Ximiunuii ckaaa 6anauis (N=3, P>0,95)
Hasga copty
Haspa nmokasuuka Banana Gongjiao | Malaysian Red Banana | Pei-Chiao

TR LR PG b
MacoBa  yacTKa  pPO3YMHHHX  CYyXHX 20,0 215 21,0
pedoByH, %%,
MacoBa yacTka MOHO-1 aucaxapumis, %, 15,4 16,5 16,1
MacoBa yacTka OUIKY, T 1,5 1,5 1,5
MacoBa yacTka XHpy, T 0,2 0,2 0,2
MacoBa yacTKa IeKTHHY, T 1,7 1,8 1,5
MacoBa yacTtka B-kapoTus, Mr % 0,01 0,02 0,01
MacoBa yactka Bitaminy C, Mr % 19,0 19,2 18,6
MacoBa yacTka BiTaminy Bi1, mr % 0,07 0,07 0,07
MacoBa yacTka BiTaminy B, mr % 0,02 0,02 0,02
Macosa uvactka Bitaminy PP, mr % 0,1 0,1 0,1

BpaxoByrouu Te, 1o 60aHaHU HE BUPOUIYIOTHCS B YKpaiHi MOPIBHAIBHUN
aHayri3 He mpoBoawIu. [loka3HUKM XiIMIYHOTO ckiany OanaHiB, Tabm. 2.7 Ta A0myK
COPTIB SKI JOCIHIKyBajau, Taba. 2.6, MPAaKTHYHO CXOXI, 32 BUKIIOYCHHSIM BMICTY
Bitaminy C . MacoBa yactka Bitaminy C, B 0aHaHi Ha 125 % Ouiblie HIK B sSI0TyKax,
MpoTe 3a CEHCOPHUMHU TIOKa3HWKaMH, 3a CMakoM OaHaH Ha0araTo COJIOJIIIHIA.

OnHovacHO y OaHaHI MICTUTBhCS HE3HAYHA KUIBKICTb XUPY, SIKUW BIACYTHiHM, abo
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NPUCYTHI cligu B iHIMX (ppykrax. CepeaHsi eHepreTMyHa LIHHICTh, KaJOPIHHICTh
OaHaHiB COpTIB siku BUpoleHi y Kutai ckianae 91,3 kkan ado 382,5 k[ x.

baHaH He TUTbKM CMa4yHM, ajie 1 KOPUCHUH IUTIJI, AKUI HE BU3HBAE AJIEPTIUHY
peakuilo opraHizamy. B VYkpaiHi HIMpOKO BHUKOPHCTOBYETHCS B BUPOOHMIITBI IMIOpE
0aHaHy aceNnTUYHOTO KOHCEPBYBaHHS, SIKE€ IMOCTYMA€ 3a IMIIOPTOM B ACENTUYHHUX
MIIIKaX, K1 BUTOTOBJEHI 3 MOJIMEPHUX MaTepialiB 3 KJiamaHoM, MicTkicTio Bix 0,20
M3 110 2,25 M, sKi ymakoBaHi y 3aXUcHI MeTajeBi 60uky, (maKyBaHHs Ty «Bag-in-
barrel»). B ocHoBHOMY iMIIOpPTYIOTh acenTHuHe Mmope 0anany 3 Kutar, Kocra-Pika,
[unii. Byno mocnmimpkeHo 3pas3ku Mmope pi3HUX mocTtadanbHUKIB - Shanghai Jinghuali
Biotechnology Co., Ltd.(_FifgsiEAEYH AR R A 7)) Kuraii, Paradise Ingredients
commercial Team, Kocra-Puxa, JADLI FOODS PVT.LTD Iugis.

3a TEXHOJOTIYHMMH Ta CCHCOPHHUMH TlapaMeTpaMu, Mope OaHaHy
ACEeNTUYHOIO KOHCEPBYBAHHS Ma€ KPEMOBHH KOJIIpP 3a BCIEI0 Macol, OJHOPIAHY
OPOTEPTY KOHCUCTEHIIIIO, B AESIKUX 3pa3KaX BIAMIYA€ThCs HE3HAYHE BIAIIAPOBYBaHHS
pinuan. CMmak Ta 3amax HaTypajbHi, 10Ope BUpaKCHUH, BIACTUBHHN OaHaHy, MIiCIIS
TEPMIYHOTO OO0poOJeHHs. Pe3ynbTatu MOCHIIKEHb XIMIYHOTO CKJIaay IOKa3HHUKIB
mope 0aHaHy aceNTHYHOTO0 KOHCEPBYBaHHS HaBeeHO B Ta0. 2.8,

Taomung 2.8

XiMiuHHI CKJIaA MOpe 6aHAHY aceNnTHYHOr0 KoHcepByBaHHs (N=3, P>0,95)

3pa3ku NOCTa4aJIbHUKIB

Biotechnology Co. Paradise Ingredi- | JADLI FOODS
HasBa noka3Huka Ltd.(_ by +; | ents commercial PVT.LTD
ARAEIRAF Kurait | 1€am, Kocra-Puka Innis
Ne 1 Ne 2 Ne 1 Ne 2 Ne 1 Ne 2
MacoBa yacTKa pO3UYUHHUX CYXUX 23,0 23,0 22,0 22,0 22.6 22,6
peuoBUH, %o,
MacoBa yacTka OUIKy, T 1,5 15 15 15 15 1,5

Kinens Tabmumi 2.8

3pa3ku MoCTav4aIbHUKIB

Biotechnology Co. Paradise Ingredi- | JADLI FOODS
Ha3Ba nokasHuka Ltd. (b vEAE Y ents commercial PVT.LTD
ARG /AE Kurait | Team, Kocra-Puka Ianis
Ne 1 Ne 2 Ne 1 Ne 2 Ne 1 Ne 2
MacoBa yacTka xKupy, T 0,2 0,2 0,2 0,2 0,2 0,2
MacoBa yacTka NeKTUHY, T 1,4 1,4 1,3 1,3 1,3 1,3
MacoBa yacTka -kapoTwH, MT % 0,01 0,01 0,01 0,01 0,01 0,01
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pH 4,2 51 4,2 5,0 4,2 5,0
MacoBa 4YacTka  TUTPOBAHUX

kucnor (y  po3paxyHKy Ha 0,7 0,45 0,7 0,45 0,7 0,45
JUMOHHY KHCIIOTY), %0

MacoBa 4acTKa JIETKHX KHUCIIOT, %o 0,01 0,01 0,01 0,01 0,01 0,01
MacoBa 4acTka eTHIOBOTO CITHPTY, %o 0.17 0.17 0,17 0,17 0,19 0,19
MacoBa 4YacTka MiHEpaJIbHUX 0,01 0,01 0,01 0,01 0,01 0,01
IOMIIIOK, %o

Macosa ygactka Bitaminy C, mr % 15,5 15,5 14,9 14,9 15,3 15,3
MacoBa uactka Bitaminy By, mr % 0,05 0,05 0,05 0,05 0,05 0,05
MacoBa gactka Bitaminy By, mr % 0,01 0,01 0,01 0,01 0,01 0,01
Macoga yactka Biraminy PP mr % 0,08 0,08 0,08 0,08 0,08 0,08

BpaxoBytouu Te, 110 mrope 1e mpoayKT nepepobisieHHs - HamiBdaOpukart, Ta
BUKOPUCTOBYETHCS JIJII BHUPOOHMIITBA IHIIUX IMPOAYKTIB XapyyBaHHS, B TaOJHIIIO
n00aBJICHHI TMOKA3HUKH, SIKI HEOOXITHI BIAMOBIIHO perjiaMeHTaM MDKHApOIHOT
CUCTEMHU CTaHaapTu3amii. B mrope nomaTkoBa JOCHTIKYIOTh Ta KOHTPOJIIOIOTH,
MAacOBY YaCTKy TUTPOBAHHMX KHUCIOT, (Y PO3paxyHKy Ha JMMOHHY KHCIIOTY), MacoOBY
YacTKy JIETKMX KHCJIOT, MAacOBY YacTKy €THJIOBOTO CIHPTY, MAacoBY 4YacTKY
MiHEpaJIbHUX JIOMIMIOK Ta moka3HuK pH. LI moka3HMKU XapaKTepU3yHOTh SKICTh 1 B
JesIKii Mipi 0€3MeUHICTh MPOAYKTY.

[Ipu gocnimkeHH1 BCTAHOBJIEHO, 10 MIOPE BUPOOIISIIOTH SK 3 J0JIaBaHHS TaK 1
0e3 J0/1aBaHHs JTMMOHOBOI KHCJIOTH, 3 IIPOMHUCIIOBUX MapTid Oys0o BigiOpaHO mope
PI3HHUX TMOCTAa4YaJIbHUKIB Ta MpoHyMmepoBaHo. [Trope 3pazox No 1 MiCTUTh HHU3BKHIA
noka3Huk pH Ta BUCOKMH BMICT MAacOBOi YaCTKM TUTPOBAHMX KHUCIOT, MPOTE MIOpE
3pa3ok Ne 2 wmictuth mokazHuk pH B 1,5 pasu Buie, a BMICT MacoBOi YacCTKH
TUTPOBaHUX KHUCIOT 1,5 Hmwkui. Taki pe3ynpTaTH, 1€ HACTIIOK TEXHOJOTIYHUX
omepariii Ta PpEHENTYpPHUX 3aKiIagoK BUpoOHHMITBA. I MiKpOOiOIOTiUHOT
CTaOUTBHOCTI Ta MPOMUCIIOBOI CTEPHIIBHOCTI MIOpe HamiBhaOpUKaT MiTKUCIIOThH
JTUMOHHOKO KHCIIOTOIO, IO MPHU3BOIUTH 10 3HIDKCHHs MOKa3HUKa pH, B pe3ynbrari
4Oro 3HIKYIOTh MapaMeTpu pEeXUMY TEIUIOBOi cTepuiizamii B moTormi, abo He
J0/Ial0Th KHUCIOTY Ta MiABUIIYIOTh IMapaMeTpu pexXuMmy crepuiizamito. OOuasa
3pa3ka  BIJIMOBIIalOTH BHUMOTraM, aje€ CTBEPJKYBAaTHU MPO  CTOBIJICOTKOBY
HaTypaJIbHICTh MIOpe-HamiBpaOpuKaTy, B KWW B MPOLEC] TEXHOJOTIYHOIO LHUKIY

nonanu kucnoty nuMoHHy (E330), abo iHI1y KucnoTy He € KopekTHUM. B Toif sxe vac
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OCTaTHSA KIJIbKICTh MAacOBOI YAaCTKH JMMOHHOI a00 1HIIOI KHCIOTH HOPMYETHCS
MPOAYyKTaX, 0COOJMBO B MPOAYKTaX (PYHKIIIOHAIBHOTO MPU3HAUCHHS Ta MPOAYKTaX
TUISL JIITEH.

[Ipu mopiBHSHI XIMIYHOrO ckiany OaHaHy, Tabn. 2.7 Ta mrope 0aHaHOBOTO
HamiBdaOpukary, Tabna. 2,8, BiAMIYaeTbCcs HE3HAYHA PI3HUI B CHIBBIAHOIICHHI
MacoBO1 YaCTKU PO3YMHHHUX CYXHX pedoBUH. B miope HaniBaOpukari 1ieil moka3HUK
BUIIE, SIK y MOCTadadpbHUKIB 3 Kuraro Ta i 3 iHmmx kpain. Ha wamy aymky 1ie
OB’ SI3aHO TIO-TIEPIIIC 1110 BUKOPUCTOBYETHCS TPU MEpPepoOICHHI OaHaHM Pi3HHX
COPTIB OJJTHOYACHO, TTO-PYT€ B TEXHOJOTIYHOMY IIMKIIi BAKOPUCTOBYETHCS MEPEPOOKa
Oanany 0e3 3HATTS mMKypu. OJHOYACHO BiIMIYAETHCSA 3HIKCHHS MAacOBOI YacTKH
BiITaMiHIB B MIope HamiBhaOpHuKaTi, B CEpeIHbOMY MOKa3HUKH 3HIKEHO Ha 19 %., 1e
00yMOBJIEHO TEPMIUYHOI OOpOOKOIO CHPOBHMHU Ta IMIOPE B MPOIECI CTepulizallii B
noTol. Ko MOpiBHIOBATH CEPEAHIO0 €HEPreTUYHY IIHHICTh, KAJIOPIHHICTh OaHaHIB
Ta Tmope HaniBpabpukaTy TO pi3HUIIM HE BenuKa 1 ckiagae 97,9 kkan abo 391,6 k/[x.

PesynpTaT mpoBeAEHHX MOCHIIKEHb YBIMAYTH /10 OCHOBHU MMOJAJIBIINX
NPUKIATHUX Ta (yHIAMEHTaIbHUX JOCTIIKEHb NHUCepTalliitHoi poboTH Ta OyIyTh
HABEJICHI B HACTYITHUX PO3iIax.

®Di3uKo-XiMiYyHi MOKA3HUKHU JiKAapCbKHX pocJauH. JlociipkeHHs
MIPOBOIMIIM AHAJIOTTYHUM CTIIOCOOOM TaK, K 1 POCIUHHY cUpOoBUHY. COPTH MIMMIIUHH,
SIK1 BIATIOBIAAIOTh TEXHOJOTTYHMM YMOBaM BHBYAJIM HAa HAsBHICTh HATUBHUX PEUOBHH.
[Inogm mummvHM SKi BUpOIIEHHI B YKpaiHi ta y Kwurtai mocmimxyBanmu y TphoX
napayiesisix KOXKHOTO COPTY, BUPATiIHITh JOCTIIKEeHb CKiIangana 0au3bko 95 %.BmicT
MacoBO1 YaCTKH PO3YMHHHUX CYXHWX PEYOBHH Y IIUIIIWHY, sika BupoieHa y Kurai ta

VYkpaiHi 3HaUHO BUCOKHUA, pUC 3.6, Ta 3HAXOAUTHCS MPAKTUYHO B OJHOMY Jiana3oHi.
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Puc. 2.6 MacoBa yacTka po3YMHHUX CYXHX PEYOBHH Y IIUMIINHI, %

Bucokuii BMICT MacoBOi YacTKM CYXHX PEYOBUH , OOYMOBIIEHO BHCOKHM
BMICTOM MAacOBOi YacTKM MOHO-1 JHMCaxapujiiB, SKUH HaBEACHO TaKOX Y
B1JICOTKOBOMY CHIBBIHOIIICHH1 Ha puc. 2.7.
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Puc. 2.7 MacoBa yacTka MOHO-1 AMCAaXapH/IiB y IIUMIINHI, %

MoHo-1 jaucaxapuiu CKJIaJal0Th OCHOBHY 4YaCTHHY MAacoOBOi 4YaCTKHU
PO3YMHHUX CYXHX pEYOBUH, mpuoim3Ho 84 9%. TakuM dYUHOM, MOXKIHMBO
CTBEP/)KYBaTH TMpPO HASIBHICT, OaraToi KUIBKOCTI MPUPOJHUX BYIJIEBOJIB Ha
MOJIEKYJISIPHOMY PiBHI, a caMe (PpyKTO3H, JIAKTO3H Ta caxapo3H.

[Tpu mocnimKeHHAX TEpI 32 BCE IIKABUTH IUIOAM IIUIIINHY, SIK KOMIIOHEHT
pelenTypHOi  3aKJIagKh  eKCTPaKTy, SAKUH B  TOJNAJBIIOMY  IUIAHYETHCS
BUKOPUCTOBYBAaTH B KOMIIO3UII TPOAYKTY (YHKIIOHAJBHOTO TPU3HAYEHHS.
Pe3ynbpTaTi MOPIBHSAJIBHUX JTOCTIDKEHb XIMIYHOTO CKJIAAy IUIOMIB IMUIIIUHU, SKI
BUpoIeHi B Ykpaini ta Kurai HaBeaeno B tadim. 2.9.

Taomung 2.9

MopiBHsiibHMiE XiMiuHMii ckaag mmnmuan (N=3, P>0,95)

MacoBa yacTka BitaMmiHiB, MT %

. B- C B1 B> | PP
)KI/Ip I 61J'IOK I IICKTUH KapOTI/IH

MacoBa yacTka, r
Hasga copry

Coptu sKi BUPOIIYIOThCS B YKpaiHi

Biraminnuit | o5 | 14 | 38 | 49 | 612 | 005 [012]08

Kigens Tadmumi 2.9

MacoBa yacTka BitaMmiHiB, MT %

. B- C B1 B, | PP
)I(I/Ip I 61J'IOK I IICKTHH KapOTI/IH

MacoBa 4yacTka, T
Hassa copry

CopTtH sIKi BUPOILITYIOThCS B YKpaiHi

PyGin 0,7 1,6 4,0 55 638 | 005 [0,12[08
Turan 0,7 15 3,7 55 621 | 005 |[0,12[08
Copru ski Bupourytotees y Kurai
West Lake Ne2 Rosehip | 08 | 15 | 37 | 51 [ 634 | 006 [014]08

167



PEI S B R

Pingyin Ne 5 Rosehip | 08 | 1,65 | 4.3 5,9 642 | 007 | 01408
T 5 B R

Beijing single red Rosehip | 0,8 1,5 3,7 5,6 631 0,05 | 0,14 | 0,8
JE AT AL BOR

[Toka3HUKM XIMIYHOTO CKJIaay IJIOJIB IIUIIINHY, SIK1 BUPOIIEH] B YKpaiHi Ta
Kurai, mnpakTu4HO 3HAXOASATHCS B OJHOMY Jlama3oHi, IO Ja€ MOXKJIMBICTh
3aCTOCOBYBATH €JIMHI TEXHOJOT14YH1 BUMOTH.

Cepennst eHepreTuyHa I[IHHICTh, KaJOPIAHICTh IJIOJIB IIUIMIIMHU COPTIB KU
BUpolleHi B Ykpaini Ta Kutai cknanae 97,3 kkxan ado 407,7 kJIx.

JlocnipkeHHsT XIMIYHOTO CKJIally KOpiHb JiKapcbkoi pociauHu Rhizoma
Smilacis Glabrae (-f£%5), ski BiANOBiIaIOTh TEXHONOTTYHMM BUMOTaM IIPOBOIHIN

aHAJIOTTYHUM ciocobom 0e3 mopiBHAHHSA. KopiHHA mepen  IOCTKEHHSIM
nojpioHIoBanu a0 po3mipy 0,2 MM, macoBa uyactka Bojoru ckiagana 0,2 %.
BukopucToByBanu KOpiHHS COPTOCYMII, siKi 3i0paHi y pi3HUX TpoBiHIisIX Kuraro.
Jlocmiau CTaBWIM Y TPhOX TMapajeisx, BUPATiIHITh JOCTIIKEHb CKJIajana OJu3bKO
95 %. CepenHsi eHepreTUYHa IIHHICTh, KAJTOPIHHICTh KOPiHb ckiagae 121,9 kkan abo
509,7 xJIx. Pe3ynpraTtu nmociipkeHs HaBeneHo B Taour. 2.10.

Taomung 2.10

Ximiunmii ckiaj KopiHus Jikapcbkoi pocman Rhizoma Smilacis Glabrae (£78%5) (n=3, P>0,95)

Has3Ba nokasHuka Rhizoma Smilacis Glabrae 8%
MacoBa yacTKka pO3UYMHHUX CYXUX PEUOBHH, %0, 28,0
MacoBa yacTka MOHO-1 qucaxapuuis, %o, 25,1
MacoBa yacTka OUIKY, T 1,8
MacoBa yacTka XHpy, T 0,3
MacoBa yacTka -kapoTuH, MT % 6,1
MacoBa yacTka Bitaminy C, mr % 26,0
MacoBa yacTka BiTaminy Bi1, mr % 0,03
Kinens Tadmumi 2.10
Ha3zBa nokasHuka Rhizoma Smilacis Glabrae + 8%
MacoBa yacTka BiTaminy B, mr % 0,06
Macosa uactka Bitaminy PP, mr % 0,8

Kopinns nikapcekoi pociuan Rhizoma Smilacis Glabrae (:1K%) micrars

IIUPOKIN CIIEKTP MOKA3HUKIB Xap4yOBOi Ta EHEPTETUYHOI IIIHHOCTI 1 BITAMIHIB, IO /A€
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MO>KJIUBICTh CTBEP/KYBAaTW MPO BUKOPUCTAHHS iX MPU BUPOOHMIITBI IHIIUX BUIIB
XapYyOBHUX MPOAYKTIB, Yy BUIJISAl CMAaKoBOi 100aBKH, a00 HTpedieHTa, sikuil (opmye
KOHCHCTEHIII0 Ta CTa0LII3aliio OpOAYKTY. /(1 BU3HAUEHHS CNIEKTPY BUKOPHUCTAHHS
HEO0OX1THO MPOBOJAUTH J0IATKOBI JOCII1I>KCHHS.

Pesynpratn  pocnikeHb  (I3MKO-XIMIYHMX  TOKa3HUKIB  CHUPOBUHU
POCIMHHOTO MOXOJKEHHSI Ta JIKAPCHhKUX POCIUH YBIMIYTh B OCHOBY MOAAJIBLINX
€KCIIEpUMEHTATbHUX AOCIIIHPKEHb 31 CTBOPEHHS TEXHOJIOT1 BUPOOHUIITBA MPOAYKTIB
(YHKIIOHAIBHOTO MPU3HAYECHHS AJIs JITeHd XBOpUX Ha mienoHepput. BpaxoByroun
crienudiky MPOAYKTIB OJHOYACHO OyJe MPOBEAECHO IOCIIIPKCHHS BIAMOBITHOCTI
CUPOBUHHM POCIMHHOTO TMOXOJKEHHS Ta JIKAPChKUX POCIMH BUMOTaM IOKAa3HUKIB
0€3IMeYHOCT!.

Jnst BU3HAueHHS (YHKIIOHATBHOCTI Ta (HapMaKoOJOTIYHUX BJIACTUBOCTEH
JKApChKUX POCIMH OYAyTh NPOBEACHI AOCHIXKEHHS 3a MPUHIIMIIOM JI0Ka30BO1
MEIMIMHU Ha Irypax. PesynbTaTw nociikeHb OyAyTh HaBeJEHI B HACTYNHHUX
MiAPO3aUIaX Ta po3aiIax JUCepTaIifHOT poOOTH.

HocaigxeHHs: JiKapCcbKMX POCJAMH NPUHUMIOM Tra3opiIMHHOIL
xpomaTtorpagii. AKTHBHI pPEUYOBMHHM JIIKAPCBKMX  POCIMH, BKJIIOYAIOYU
noyripeHoNM,  OKa3ylTh  IPOTH3alalbHy,  CHa3MOJITUYHY, aHTHMIKpOOHY,
CYIMHOPO3IIUPIOBATIbHY, HEQPOIPOTEKTOPHY 1 aHTUOKCHUJIAHTHY J110, Ta BILUIUBAIOTH
Ha BUBEJICHHS C€Yl 3 HUPOK B Mepioj 3axBoproBaHHsA. OCHOBHI XiMI4HI KOMIIOHEHTHU

Rhizoma Smilacis Glabrae (-1X%), BkntouaroTs nomi)eHOH, aNnKaaoiay, CAallOHIHH,

MoJIicaxapyin, SKi MalOTh BUCOKHI aHTHOKCUJIAHTHUMA €(PEeKT.

VY nocnimkeHHsx Oyno BUKOPHUCTAHO HOBUW TUI TOYHOTO 1 €(EKTHBHOTO
Merony inentudikanii cnonyk UPLC-MS / MS. Meron XiMIYHOTO aHaIi3y MOETHYE
B €001 ¢i3WYHMA TOAUT BHCOKOE(EKTHUBHOI piAMHHOI Xxpomatorpadii 3 wmac-
cnektpomerpiero. Ha pwuc. 3.8, maBemeni pesymbratm ananizy UPLC-MS / MS
€TaHOJBbHOIO EKCTPAKTy 3 1. 449095 KOpPI1Hb JIKapChKO1

90+

pociuau Rhizoma Smilacis Glabrae (1 7R%).
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Puc. 2.8 Pezynpratn ananizy UPLC-MS / MS eTaHONBHOTO €KCTPakKTy A - JiarpaMa IOBHO
10HHOTO cTpymy; B - Jliarpama mac-criekTpa B peXuMi HeraTUBHUX 10HIB B miky 1 B A; Jliarpama
Mac-CIeKTpa B PeKUMI1 HETaTUBHUX 10HIB Ha MKy 2 B A

S
=
3

ETaHonbHU €KCTpaKT B OCHOBHOMY BKJIIOYA€ JiBa MojideHony: 3'e€qHanHs 1
(uac yrpumyBanHa 6,01 xB) 1 3'enHanHs 2 (4ac yrpumyBaHHa 6,62 xB). Y mac-
CIIEKTPOMETPUYHOMY aHaIII31 3 BUCOKOK PO3LILHOIO 3/IaTHICTIO M / Z 3'eqHaHb 1 1 2
ckinananu 449,10895 1 433,111337, BianoBigHO, 1 BOHM Oynu 11eHTU]IKOBaHI 5K

acTIIBOIH 1 eHreJIeTIH, MOJIEKYJIsIpHA CTPYKTYpa, HaBe/leHa Ha puc. 2,9,

OH OH

OH

wmiOH wmiiOH

A B

Puc. 2.9 MounekynspHa CTpyKTypa [BOX BH3HAu€HUX MOJI(DEHONIB B EKCTpakTi A -
acTWiILOiH; B - eHrenerin

Jlist  BU3HAYEHHS  AHTHOKCHJIAHTHOI  aKTHBHOCTI,  BHKOPHUCTOBYBAIHU
CHEKTPOPOTOMETPUYHHUIA METOJI BU3HAYCHHS BUIBHMX pAJUKaiB 3a JIOMOMOTOIO
karinopaaukany ABTS. V manomy Bumasnky, B XiMiuHii peakiii ABTS okucmroerbes
3 YTBOPEHHSM CTa0lIbHUX CHHE-3€JICHUX BOJOPO3YMHHUX BUTHHUX pagukanis ABTS.
[Ticns mpoBeneHHs peakiii BUTbHUX pamukainiB ABTS 3 anTmokcmmantamm, cuHe-

3eJICHUI KoJip cialliae, a XapakTepHe 3HAYEHHS MOTJIMHAHHS CBITJIA 3MEHILIYEThCS.
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B pesynbrari, puc. 2.10, yum sckpaBiumie OJISIKHE PO3YMH, THUM CHJIbHIIIE
AHTUOKCHUJIAHTHA 3/IaTHICTb.

120
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KoHmeHTparma (MKT / M)

Puc. 2.10 3garHicte ynoBmoBaHHs ButbHUX panukainiB ABTS: 1 — ekctpakT; 2 - acTHIIBOIH;
3 - eHreneTiH

Ha puc. 2.10, ditko BimoOpakeHa 3aaTHiCTh ekctpakTy Rhizoma Smilacis
Glabrae (X, acrinsbina i eHreneriHa BIOBIIOBaTH BinbHI paaukanu ABTS.
3navyenHs [C50 excTpakTy 1 acTUIBOIHY M1 YIOBIIOBAaHHS BUIBHUX paaukaiis ABTS
craHOBWIIM 225,64 MKr / mia 1 62,75 Mxr / miu, BignmoBigHo, aine 3HadeHHS [1C50
EHTEJICTIHY IJIs YJIOBIIOBaHHS BUIRHUX paaukaiiB ABTS Oymo Ouneie 1 mr / i
31aTHIiCTE YIOBIIOBaHHS acTUIbOiHY 1 ekctpakty Rhizoma Smilacis Glabrae (15&) 3a
BIJTHOIIIEHHSM J10 BUIbHUX panukaiiB ABTS He cyTTeBO BuIlE, HIXK y €HTEIICTIHY.

[TapanensHo Oyno MPOBEICHO IOCHIKEHHS aHTUOKCHJIAHTHOI aKTHBHOCTI,
CHeKTpo(OTOMETPUYHUM METOI0M BUThHUX paaukaiieB DPPH. Merton 3acHoBanuii Ha
B3a€EMOJIIT AHTHOKCHIAHTIB 31 CTAaOUIBHUM XpOMOTCH-paaukaioMm 2,2-nudenin-1-
nikpinriapasinom (DPPH), makcumansHe 3HaYeHHS IOTIMHAHHSA TIpU 517 HM.

[Tpu mopiBHAHHI 3HaYEHb ONMTUYHOI MUTLHOCTI 0 1 micns peakiii, puc. 3.11,
Oyna BimoOpakeHa aHTHOKCHUJAHTHA aKTUBHICTH 3paskiB. Ha puc. 2.11 mokazana

31aTHICTh excTpakTiB Rhizoma Smilacis Glabrae (4= 1% ), Rhizoma Smilacis

Glabrae (4= 1£%) normunaru Binbni pagukaau DPPH.
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Puc. 2.11 3garnicts ynoBmoBaHHs ButbHUX panukaiiB DPPH: 1 — ekctpakr; 2 - acTHib0iH;
3 - eHreneTiH

AcTiTb0IH Ma€e Kpalry 3JaTHICTh BJIOBIIOBAaTH BUIBHI paaukanu DPPH, e
o3HaJae, mo excTpakTu Rhizoma Smilacis Glabrae (1= fR%) maroTe 3HaueHHAMHU
IC50 24,13 mxr/mi 1 85,31 MKr/mi1, IpH 1IbOMY, 3/IaTHICTb €HTEJICTIHA BJIOBIIOBATH
BiTbHI pagukanmun DPPH mnpakTuyHO MOpIBHIOETHCS HYJIIO B CKCIEPHUMEHTAIBLHOMY
Iiara3oHi.

BinHoBnroBaJibHA 3MATHICTH TIO3UTHBHO KOPEIIOE 3 aHTHOKCHUJIAHTHOIO
3JAaTHICTIO, SIKA € 3araJlbHUM IOKa3HUKOM JUUIS OI[HKA HOTEHIIHHOI XIMIYHOI
AHTUOKCHJIAHTHOT aKTHUBHOCTI CHOJyK. B aHami3l BIAHOBIIOBAJIBHOI 3/1aTHOCTI
komruiekc Fe3 + / deppunimanuma AOCHIKYBaHOTO PO3YMHY BITHOBIIOETHCS O
JBYXBaJCHTHON (hOPMHU ITi/T J1€F0 aHTHOKCUIAHTIB, a YKOBTUH KOJIIP JOCHIPKYBaHOTO
pPO34YMHY 3MIHIOETHCS Ha Pi3HI BIATIHKH 3€JIEHOTO 1 CHHBOTO B 3aJCKHOCTI Bij
BiIHOBITFOBAJILHOI 3/IaTHOCTI aHTHOKCHAAHTIB. OTxke, Fe2 + Mo)kHa KOHTPOJIOBATH,
BUMIpIO0uM mposiBu cuHaBU Perl Ha mosxuni xBwiri 700 um. Ha puc. 2.12 nmokazana

BiIHOBIIOBaNbHA 31aTHICTH ekctpakty Rhizoma Smilacis Glabrae (= 1R %)

acTUIbOIHY 1 EHTETIETIHY.
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Puc. 2.12 Tpormec BiTHOBICHHS €KCTPAKTY: | — €KCTPAKT; 2 - acTUIIBOIH; 3 - EHTeNeTIH

Excrpakt Rhizoma Smilacis Glabrae (X 7%’_%3, 1 acTWIB0IH MarOTh 3JaTHICTD
JI0 BIJIHOBJIIOBAHHS, KOHIIEHTpAIlls 1 BIJHOBIIOBAJIbHA 3/aTHICTh MAalOTh JIHIAHY
3anexHicTb (12 = 0,9977 1 0,9973), B 1O yac K ePEeKTUBHICTh EHIeIETIHY HU3bKA.

Crpykrypa acTwibOiHYy Ta €HIENETIHy CXOXKa, IIe YITKO BioOpakeHO Ha
puc. 3.9, ane y pociiax Ha aHTUOKCUIAHTHY aKTUBHICTh, aCTUJILOIH 3HAYHO Kpallle,
HIXK €HreJIeTiH, Ha Hallly AYMKY, IIe TIOB’SI3aHO 3 TUM, IO aCTUIBOIH Mae (PEHOJIbHY
TIIPOKCWIIBHY TPYIy B OPTO-TIOJIOKEHHI Ha OCEH30JbHOMY KUIbIl. KiIbKIiCTB
(eHONBHUX TITPOKCUIBHUX TPyl Ha OCH30JbHOMY KUIbIll, MAa€ ICTOTHE 3HAYCHHS B
AHTUOKCUIAHTHIN 37MaTHOCTI mofideHomB, a ¢raBoHOIIU 3 0-11e(p1HOJILHOIO
T'IPOKCUIILHOIO CTPYKTYpPOIO Ha OEH30IbHOMY KUITBIII MAaIOTh BUCOKY aHTHOKCHJIAHTHY
31aTHICTIO.

B Toif ke wyac eHreneriH, € KIAaCHYHUM ()JIaBOHOJIOM, MICTUTh JBa
acuMeTpuuHi atomu Byriem B wmojekyiai (Cz 1 Cz), oka3dye HeE TiJIbKH
poTHU3anaibHi il I Opra”izmMy, a TaKOX BOJIOJIE 1HT10IpyIOYiil aKTUBHICTIO, 110
O0COOJIMBO BpaxOBYEThCA TMPH 3aXBOPIOBAHHI HUPOK Ta Ha IYKpOBUN mJialberT.
KomoGinaris mykpoBoro miabety i mienoHedpuTy Bele 10 BUHUKHEHHS TTOPOYHOTO
KoJa, Koiu 1H(MEKIis B MapeHXiMi HETaTUBHO BIUIMBAE HA (PYHKI[IIO KITyOOYKOBO-
KaHAJBIIEBOTO amapary, TIOCUIIOI0YH IHCYJIIHOBY HEJOCTAaTHICTh y 3BSI3KY 3
HApOCTAaHHSAM aIfijio3a. Y CBOIO 4Yepry, MOPYIICHWH OOMIH PEYOBHH 1 MOTIPIICHHS
MIKPOIUPKYJISIii OOTSKYIOTh mepebir THiMHOI iH(ekmii B Hupkax. Hepiako,
0COOJMBO B yMOBaxX MOPYIIEHOTO BIATOKY cedi, 1H(MEKIIs MOTparuisie B KpPOB, a

Oe3nepepBHE HAPOCTAHHS KETOALIMU]I03Y CIPUSIE PO3BUTKY /11a0€TUYHOI KOMHU.
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Hammmu nocnipkeHHAMH JOBEAECHO, IO EHreJIeTUH MOXKe 1Hri0ipyBaTu
O-TJIFOKO3MJ1a3y B PEKUMI HEKOHKYPEHTHOTI'O 1HT101pyBaHHs. Ajb(a-Tiroko3uaasa (o-
rmoko3uaasza) EC 3.2.1.20, npucyTHS B KJIITUHAaX CIUW30BOi OOOJIOHKHM BOPCHHOK
TOHKOTO KMILIEYHUKA, € BAKJIUBUM TPaBHUM (PEPMEHTOM B MeTaOOII3Mi1 JIOJAUHU. Y
MAIIEHTIB 13 3aXBOPIOBAHHSAM Ha LYKPOBUH [ia0eT, BeIMKa KUIBKICTb CaxapuiiB
KaTaJlI3y€eThCS O-TJIFOKO3M1a3010, 100 OCTATOYHO PO3KJIACTHUCS Ha IIIIOKO3Y MICHS TXKI,
[0 MPU3BOAUTH 10 TOCTHPAHAMAIBHOI TinmepriikeMii. Y KIIHIYHIM TpaKTUIll
IHT101TOpU O-TJIFOKO3M1a31 YaCTO BUKOPUCTOBYIOTHCS JJISI 3HMDKCHHS aKTUBHOCTI Ol-
TIIIOKO3Ua31, 1100 e(EeKTUBHO 3aTPUMYBATH MIIBUIICHHS PIBHS TJIOKO3H.

[Hribipyroya akTHUBHICTb €HreJEeTiHY 1 akapOo3M MI0A0 O-TJIOKO3UAAa3u IMpHU

PI3HUX KOHIEHTpAIIsIX, HaBEeIeHO Ha puc. 2.13.
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Puc. 2.13 Inridyroua ais enrenetiny (1) 1 akap6o3u (2) Ha A-TIFOKO3UIA3Y

[TinBuiieHa KoOHIEHTpaIlli, MOCTYIOBO MOCWIKOE HHTiIOIpyrouy miro. Ilpu
KoHIleHTpailist eHreneTiHy 100 Mkr/mi, koedilieHT 1HTIOIpyBaHHS O-TITIOKO3UIA3H
eHreneTiHoM, ckianaB 65,63%. [Ipu xoHueHntparis akap06o3u 3 mr/mul, KoedimieHT
iHri0ipyBaHHs ckianaB 61,25%. [aridipyroua 3matHicTh eHrenetiny ckianana (1C50,
0,112 £ 0,0139 mMmomb/i1) Oynia 3HAYHO BHUIOKO, HIK Yy akap6osm i ckiamana (IC50,
3,113 £ 0,217 mMonb/m). Pe3ynbraTtu IOCIHIIKEHb, J03BOISIOTH 3pOOMTH BHCHOBOK,
[0 CHTENETIH MOXe OyTH CHJIBHUM IHT10ITOPOM O-TJIFOKO3HWIa3H, SKHA MOMIJIHBO
3aCTOCOBYBAaTHCA B (DYHKI[IOHATBHUX MPOMYKTAaX XapuyBaHHS Ta Jikax. [lapamensHo
BUMIPIOBJIM IIBHAKOCTI peakuiil rigponizy pNP-G B peakiiiHuX cucremax 3

PI3HUMH KOHIICHTPAIISIMHU CHTeJIEeTiHY, puc. 2.14.
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Puc. 2.14 Tpadix JlaiinyiBepa-bepka, iHTriOyBaHHS €HTEJETIHY Ha O-TIIOKO3UAA3y -
koHreHTpaiii: 1 - 200 mxr/mi; 2 - 50 Mxr/mut; 3 - 0 MKr/Mi

CuiBBinHomeHHs niHIWHOT perpecii mix 1 / [S] 1 1/ [V] 6yno orpumano 3a
JIOTIOMOTOI0  TIOJIBIHOT 3BOpOTHOT moOymoBu rpadika JlaknyiBepa-bepka, 1o
J03BOJIMJIO TMPUNYCTUTH, ONTHUMAJIbHUM pEXUM 1HTOIpYBaHHS €HTENETIHY Ha
O-TIOKO3Ua3y. [  JocHipkeHHs KIHETUKH peakilii, MOpIBHIOBAIU CIEKTPU
dbayopectieHiii 10 1 micas 3B’sA3yBaHHS O10JOTIYHUX MaKpPOMOJIEKYNl 3 1HIIMMU
MOJIEKYyJIaMH1, BpaXoByBaJll KOHCTaHTY 3’enHaHa (Ka), KiIbKICTh, KUIBKICTh 3’€IHAHb
(n), Ta TepMOAMHAMIYHI MapaMeTpPH MPOMDK MoJieKylamMu. BriuB eHreneTiHy Ha

criekTp iryopecueHitii o-rroKo3uaa3u HaBeaeHo Ha puc. 2.15.

iz 600 IN — g/ mL
= 600 0pg/mL % 500 — 10 g/ mL
= A —10pg/mL g ——20pg/mL
& 500 G 20 pg/mL v
S : = T — e 30 g ML
o o~ ——30pg/mL o 400 / —r ]
=) 400 -/ ‘40“&"m|. E /_\\ HEfm

3 ~ e

é 300 - 50 pg/mL ﬂ 300 V %
£ = /‘g
T 5
é 100 E 100
E 0 T T T T T T T 1 E 0 : : : : : : :

320325330335340345350355360
TToBKHHA XBHITi (HM) 320 325 330 335 340 345 350 355 360

JoB KHHa XBIUTL (HM)

Puc. 2.15 BrnnuB eHrenetiHy Ha chekTpu (uyopecleHuii o-IroKo3ugasu @ A 3a
temneparypoto 30 °C; b 3a temneparypoto 37 °C

[Ipy migBHIIEH] KOHIIGHTpAIlli €HIeNEeTIHY, IHTEHCHBHICTh (GIyopeciieHInli
MOCTYIOBO 3HUKYBAJach, 110 MIATBEPAKY€E B3a€MO3B’SI30K MPOMIK €HIEJIETIHOM 1 O-
mroko3uaazoro. [lpu anamizi manux (ayopecueHilii, Ajsg OTpUMaHHS BiJIMOBIAHUX
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KOHCTAHT TYIIIHHS (uIyopecleHii, K1 HaBeAeHl B Tabu. 2.11, 3a temneparyporo 30

°C ta 37 °C, BukopuctoByBanu piBHsiHHS [lITepra-donbemepa (2.1):

= = 1+KkgTo[Q] = 1+ Ky [Q] (2.1)

0

ae

Fo u F - iHTeHcHMBHOCTI (hiyopecueHuli y BIACYTHOCTI Ta y TNPUCYTHOCTI
TaCHHKIB BIJIIIOBIJHO;

Ky - OiMoOJIeKyIsipHA KOHCTAHTA IIBUIKOCTI TACIHHS;

To - Yac 3araca”Hs (JIyopecleHIlii MpHu BiICYTHICTI TACHUKIB;

[Q] - xoHIEHTpallis TaCHUKA;

Kuin = kq 10 - xoncranta racinus Ilrepna-®onbmepa. [lani raciHHs
3a3BUYAWHO TPEACTaBIAOTh y KoopauHatax Fo /F Bim [Q], ockineku Fo / F, sk
OYIKY€THCS, TIOBUHHO JIIHIMHO 3aJIe’KaTH BiJl KOHIIEHTpPAIlll TaCHUKIB.

I'padix nae, Biapi30K, KU BiJICIKAETHCS Ha OCl Y, IO JOPIBHIOE OJUHMII, 1
Haxwi, skui popiBHIOE Ky  HeoOximHo Bim3Haumtu, mo Ky - 1 1mopiBHIOE
KOHIIEHTpallii racHukis, npu ki Fo / F = 2, To6to racuthcss 50% IHTEHCHUBHOCTI
dnyopecnentii. [Ipsmominiiina 3amexHicTh B koopauHarax llltepna - dombmepa
BKa3ye Ha ICHyBaHHS B PO3YMHI OHOTO TUMY (iyopodopiB, OAHAKOBO JOCTYITHHUX
JUISL TaCHUKIB. SIKIO TIpUCYTHI 1Ba THUIU (GuryopodopiB 1 OAMH 3 HUX HEAOCTYITHUM
s racHukiB, To Tpadik Illtepna - doiapMmepa BIIXWUIAETHCS Bij JIHIHHOCTI B
CTOpOHY oci X.

Tabmng 2.11

Koncrantu racinas lltepua-dosibMepa Mixk eHreJIeTiHOM i 0-TJIFOKO3H123010

o PiBHsHHS 4 o
Temneparypa, °C LlITepra-®ombmepa R? Kq (L-mol?-s?)

30 Fo/F=9.3488x10°[Q]+1 0.9902 9.3488x10%

37 Fo/F=8.5335x10%[Q]+1 0.9680 8.5335x10%!

Koncrantu racinas duyopecuenmii (Kq) mpu pisHUX Temmeparypax Oymau
3HAYHO Oinblne MakcuManbHOi KoHcTaHTH (2 X 100 1 - moms™ - ¢?) mumamiunoro
racinHa uyopecieHiii OI0JOTIYHUX MAaKpPOMOJIEKYJA. 3 HaBEACHOTO, MOKJIMBO

NpUIIyCTUTH, IO YTBOPCHHA KOMILICKCY CHTEJICTIH - O-TTIFOKO3HUAa3u IMPU3BOAUTL A0
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CTaTUYHOTO TaCIHHS (PIIyOpeCUEeHI].
Jis mpouecy craruyHoro raciHHsa (uayopecueHuii Ka 1 n  MoxiuBp

po3paxyBaru 3a piBHsAHHAM JlalinyiBepa-bepka (2.2):

log [(F"F_F)] =logK, + nlog[Q] (2.2)

3HaveHHs PIBHSIHHS HaBEICHO BHIIIE.

[Ipu nigBumieHi temmneparypu, Tabna. 2.12, 3HadeHHs K, He3HauHO
M1ABULIUIOCH, ajie N Oyino cTabuIbHUM OJU3bKO 1.

MOXIIMBO TPUIYCTUTH, TPH HOPMAJIBHIA TemrepaTypi Tijla JIIOAWHH,

CHTeJICTIH Ta O-TJIFOKO3nJa3a, O6’€IIHYIOTBC$I, YTBOpIOIO‘Ii KOMIIJIICKC

Tabanmg 2.12

I[IapameTpu 3B'sI3yBaHHS MiXkK eHreJIeTIHOM i 0-TJII0K03U1a3010

TeMH?%aTypa’ Pisusuns Jlaiinyisepa-bepka R? Kq (L-mol?) n
F,—F
30 log [(OT)] — 1,030210g[0] + 40882 | 0.9879 | 4.0882x10° | 1,0302
F,—F
37 log [(OT)] — 1,030210g[0] + 46239 | 0.9907 | 4.6239x10° | 1,1721

JIns mojanmbIioro JIOCHIDKEHHS MEXaHi3My 3B sA3yBaHHS CHIEJICTIHY Ta
O-TJIFOKO3Ua3M, OylIM OTpHMaHHI KOHCTaHTH TEPMOIMHAMIYHOCTI , Taom. 2.13, ix
B3a€EMO3B’SI30K OYyJI0O OTpUMaHO 3 BUKOpUCTaHHSAM piBHsSHHSA Bant-Todda (2.3) ta
piBHAHHS BUIbHOT eHeprii ['100ca (4)

_ AH?  As®

1e

InK - xoHCTaHTa piBHOBArM;

T- Temnepatypa;

AH — ctaHapTHa €HTaJbIIisl YTBOPEHHS! PEYOBUHU;

AS 3miHa eHTpomii

AG® = AH® — TAS? (2.4)
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ne
AG® — noBHa ximiuna enepris (eneprii ['i66ca);
AH — cTangapTHa €HTAIBIIIS YTBOPEHHS PEYOBHHHY;
T- Temnepatypa;
AS® 3Mina enTporrii.
Tabnuui 2.13

TepmoguHaMiuHi napamMeTpH NPOMiK eHIreJIeTIHOM i 0-IVIIOK03UIa31

Temmnepartypa, °C AH (KJ-mol™) AG (KJ-mol™) AS (J-molt-K™)
30 137,61 -23,71 532,43
37 137,61 -27,44 532,43

3mina BuUbHOT eHeprii AG, mnpu B3aemoali MDK €HTENeTIHOM 1
0-TJTFOKO3M/1a3010 OyJlI0 HEeraTMBHUM, IO BKa3yBajO Ha Te, M0 iX MOEIHAHHS OYIo
CIIOHTAHHUM TIPOIIECOM. 3a 3HAYCHHSIMHU 3MIHU CHTAIBII] AHP i 3minn SHTpOMIi AS°
MOYHA 3pOOMTH BUCHOBOK IIPO OCHOBHY cuITy B3aemoii. B exciepumenti AH? Ta ASP
Oynu TIO3MTUBHHUM, IO BKasye Ha Te, IO TigpodoOHa cuiaa Oyaa OCHOBHOIO
PYLIIMHOI CHJIOK JJIsi KOMOiHAIli eHrelieTiHa 1 o-TIIIOKO3MJa3u. Bzaemomis Mix
nonienonamu 1 ¢epMeHTaMH BKJIIOYA€ CKIIAJHI CTPYKTYpHI 3MIiHHM, MPU SKUX
dbepMeHT MOXKe MiAAaBaTUCS BIIOPSJKOBAaHIN CTPYKTYpHIA peopraHizailii BHCOKOTO
PiBHsI, IO CYIPOBO/KYETHCS HOBHUMH 3MiHAMH, TaKUMH SIK Iepefada eHeprii i
nepenaya CHUrHaNbHUX MOJeKyd. [  MOCHUKEHHS MEXaHI3My 3B'SI3yBaHHS
nosipeHoniB 1 GepMEHTHUX O1JIKIB 3aCTOCOBYBAJIM MOJICKYISIPHUHN JTOKIHT, KBAHTOBO-
XIMIYH1 pO3paxyHKH 1 MOJIEKYISIpPHY JUHAMIKY. 3aBISIKA pe3yabTaraM MOJICTIOBAHHS
MOJICKYJISIPHOTO JIOKIHTY pHC. 3.16, MokHa 1T00AUNTH CIIOCIO 3B'SI3yBaHHS €HICICTIHY

1 O-IJIFOKO3M/Ia3H .

Al
A
B

;,i e /J

Puc. 2.16 Pe3ynbraT MOJIEKYISpPHOI CTUKYBAaHHS MDK EHIEJETIHOM 1 O-TJIFOKO3HMJIA3H:
A - pexxuM 3B'I3yBaHHS €HreJIeTiHA 1 O-TNIIOKO3WAa3u; B - BogHEBUH 3B'I30K MK €HIENIETIHOM 1
a-r1roKo3ua3010; C - rizpodoOHa B3aeMO/Iis MDK MK €HI'€JIETIHOM 1 0-IJTFOKO3H1a3010
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Ha npoexuii A 1 B, puc. 2.16 nokazaHo, 1110 €HTeJIETIH MaB BOAHEBUM 3B'S30K
3 IeIKUMH aMIHOKHCJIOTHUMU 3aluIKamMu o-roko3uaasu (Trp391, Argd28, Glud29,
Gly566, Trp710 u Glu771), cepen sikux Gly566 yTBOprOBaB J1Bi BOJHEBI 3B's3Ka 3 0O
IIIOKO3M/1a3H1, a TOBKUHY BOIO-PIHUX 3B'A3KiB cTaHoBuiu 2,1 12,0 A BignosinHo. B
Toit ke wac, GLu429, Argd28, Trp391, Trp710 1 GLu771 yTBOprOBaIuM OIHUH
BOJIHEBUH 3B'SI30K 3 CHICJIETIHOM, JIOBKMHA BOJHEBHMX 3B'I3KIB cTtaHoBmiaa 2,1, 2,3,
2,3, 1,9, 2,1 A Bignosinno. T'inpodoOHa B3aeMofis Takok MoKa3zaHo Ha mpoekiii C,
puc. 3.16. ExreneriH MaB TrifpodoOHY B3aeMOi0 3 OararbMa HAaBKOJMIIHIMU
rizpodoorumu 3amumkamu (Tyr709, Trp391, Gly566, Trp710, Glu771, Arg428,
Glu429, Phe385, Phe786, Phed444, Arg387, Phe389, Val440, Trp789, Aspl52), mio
BIZNOBIAA€E pe3ybTaTaMu (DIyOopeCHEeHTHOT CIEKTPOCKOITII.

Enrenerin moxe iHriOipyBaTd o-TIFOKO3UIAa3y B PEXUMI HEKOHKYPEHTHOTO
1Hri0yBaHHS, 1 Horo 1Hri0yroua 31aTHICT OyJia 3HAYHO BUIIIE, HIK Y akapOo3u. AHami3
raciHHsa ¢uIyopecIieHIlii moKasas, 1o i A€t TuaApoGOOHON CUIIM EHTENIETIH MOXKe
3'€eIHYBATHUCS 3 O-TJIFOKO3UAa3010 B MOJISIpHOMY cHiBBiAHOIIEHH1 1:1. MonekymnspHauii
JIOKUHT TIITBEP/MB, 10 €HTEJETIH Ma€ BOJHEBI 3B'A3KH 1 TiapodoOHI B3aeMoAli 3
JNESKUMH aMIHOKHCIOTHUMH 3ajUIIKaMU O-TJOKo3uAa3u. [lo3uTuBHI pe3ylbTatu
IPOBEACHUX  JIOCHIIPKEHb, JO3BOJSATH IMPOBOJAUTH TOJAIBII  BUIPOOYBaHHS
EHTEJICTIHY Ha IpeAMET BHKOPHCTaHHS HOro y JIKApChKUX 3aco0ax Ta MPOJIyKTax
(G yHKITIOHAJIBHOTO Xap4yyBaHHSI.

JochaigkeHH NMOKA3HUKIB 0e3MeYHOCTI CHPOBMHHU POCJIHMHHOIO
MOXOJAKEeHHSI Ta JiKapCcbKHUX POCJMH. [HTCHCUBHUN PO3BUTOK TEXHOJIOTIH Y
CUIbCHKOMY TOCHOJIAPCTBI 3 BHUKOPHUCTAHHSAM PI3HUX TMECTUIHMAIB XIMIYHOTO Ta
010JI0TIYHOTO TIOXO/KEHHSI, @ TAKOK MOJIEPHI3aIlis MPOMHUCIOBOCTI PI3HUX CEKTOPIB
MpUBEJIO N0 30UIbIIEHHS BUKWAIB B artMochepy pIiIKuX Ta Ta3onmomiOHuX
HeOE3MeYHuX BIIXO/IB, B PE3yJabTaTi 4OTO HEOE3Me4YHI PEeHYOBHHU TOTPAIUISIOTH B
CUPOBHHY Ta TPOAYKTH XapuyBaHHS. CHPOBUHY POCIMHHOTO TOXOJKEHHS, SKa 3a
TEXHOJIOTIEI0 BHUPOIIYBAHHS TOBHICTIO BHUKIIOYA€ HAKOMMYEHHS HEOE3MeUyHUX
XIMIYHUX Ta O10JOTTYHMX PEUYOBHH, SIKI HETATUBHO BIUIMBAIOTh HA OPraHi3M JIOJUHU

MOXJIMBO BHUKOPUCTOBYBAaTH NpPH BUPOOHUIITBI MPOAYKTIB XapuyBaHHA. B mpoieci
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JOOCIIIKeHb, Tabn. 2.14 — 2.17 npoBoAWIM MOPIBHSAIBHI BUIPOOYBAHHS POCIMHHOT
CUPOBUHHM Ta JIKApCbKUX POCIWH, SKI BUpolleHI B YkpaiHi Ta Kwurai Ha

BIAMOBIIHICTh MOKA3HMKAM SAKOCTI Ta  OC3IEYHOCTI, BIJANOBIAHO YHHHHUX

HOpMATHUBHUX JOKyMeHTIB [95. 96], HopMu HaBeaeHi 0COOMCTO IS CHPOBUHH, sKa

BUKOPUCTOBYETHbCSI JUIsl BHUPOOHMLITBA NPOAYKTIB Jais  jitedd. Pesynbratu

JOCJIIJIPKEHHS I0JTyK HaBeJIeHo B Ta0m. 2.14.

Taomung 2.14

BwmicT HiTpaTiB Ta TOKCUYHUX ejieMeHTIB y s0aykax (n=3, P>0,95)

Hopwma nHe Outbinie, HiXK MI/Kr

o TokcuuH1 eIeMEHTH Hirparn,
aszBa CopTy ™ ; - 3
CBHHEIb | KaJMiii | Mumr'sk | pryrb | Mige | mmak | mr NO-°/
0,30 0,02 0,20 0,01 50 | 10,0 kr 60,0
CopTu sK1 BUPOIIYIOThCS B YKpaiHi
Tonnen IIKIpOYKa 0,028 0,0021 | 0,0020 | 000024 | 0,21 | 0,87 21
Pesicrent M'IKOTH 0,021 0,0021 | 0,0019 0,00020 0,23 0,75 19
|
Kinens tadmum 2.14
Hopwma He Outble, HK MI/KT
H TokcuuHI e1eMeHTH Hirparn,
a3Ba copry ™ p : 3
CBHUHEIb | KaAMid | MUII'SIK | PTYTh Mine | mueK | Mr NO-°/
0,30 0,02 0,20 0,01 50 | 10,0 kr 60,0
CopTu sKi BUPOITYIOTHCS B YKpaiHi
CHixHUN HIKipOYKa 0,027 0,0021 | 0,0019 | 00002 | 0,22 | 0,85 20
Kaneins M'SIKOTh 0,022 0,0020 | 0,0017 | 000021 | 0,19 | 0,78 18
Ckidepke HIKIpOYKa 0,025 0,0023 | 0,0020 | 000024 | 0,19 | 0,86 20
30710TO M'SIKOTb 0,018 0,0020 | 0,0019 | 000020 | 0,16 | 0,72 20
Coptu siki BUponyroThes y Kurai
Gansu HIKIpOYKa 0,029 0,0023 | 0,0021 000026 | 0,20 0,86 22
Yinchuan city H | wm'axors 0,022 0,0023 | 10,0020 000021 | 0,21 0,78 22
HERNTE
3R
Shandong Qixia | mkipouka 0,031 0,0019 | 10,0025 000024 | 0,23 0,88 19
countyti R | m'sxors 0,029 0,0017 | 0,0022 000020 | 0,21 0,76 17
EEB¥R
Henan HIKipOYKa 0,029 0,0023 | 0,0021 0,00026 0,20 0,86 20
Sanmenxia 1] M'SIKOTb 0,022 0,0023 | 10,0020 000021 | 0,21 0,78 19
PR = kT
SR

BMiCT TOKCHYHUX €JIEMEHTIB 1 HITPATIB B A0IyKax 3HAXOJATHCS MPAKTUYHO B

oIHOMY Alana3oHi. [Toka3HUKH BIMOB1/1al0Th BCTAHOBICHUM HOPMaM.

[Ipu pocnimkeHHl OaHaHIB MOPIBHSUIBHY XapaKTEPUCTHUKUA HE MPOBOAWIH, B
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3B’SI3Ky 3 THM, 110 OaHaHM B YKpaiHl HE BUPOUIYIOTh, OUIO BHU3HAYEHO (PAaKTHUHI
MOKa3HUKU Oe3neyHocTi , Tabn. 2.15. MacoBa yacTka BaKKIB METAJIIB Ta HITPATIB
3HaXOJUTHCS B JIOMYCTUMI HOpMIi, HE3HAUHI KOJMBAHHS MOKA3HUKIB, HA HAIIl TOTJIS]T
OB’ s13aH1 3 KJIIMAaTUYHUMHU YMOBaMU MICIIEBOCTI 300pYy.

Tabmuusa 2.15

BwmicT HiTpaTiB Ta TOKCHYHHX eJieMeHTIB y 6ananax (n=3, P>0,95)

Hopwma He 6ibIe, HDK MI/KT
u TokCH4HI e1eMEeHTH Hirparu,
a3Ba copry = ; : 3
CBUHEIb, | KQJMil, | MUII'SK, | PTyTh, | Migb | mMUHK, | Mr NO-"/kr
0,30 0,02 0,20 0,01 5,0 10,0 200,0
Copru siki BupoytoThest y Kurai
Banana Gongjiao | mkipoyka 0,029 0,0024 | 0,0023 | 000021 | 0,24 | 0,85 104
TR M'SIKOTh 0,024 0,0023 | 0,0021 | 000021 | 020 | 0,78 100
Malaysian MIKIpOYKa 0,024 0,0019 | 0,0022 | 000021 | 0,20 | 0,83 106
Red Banana M'SIKOTB 0,020 | 0,0017 | 0,0020 | 000018 | 017 | 0,79 104
TR A5
Pei-Chiao IIKIpOYKa 0,029 0,0024 | 0,0021 | 000021 | 0,24 | 0,81 105
& M'SIKOTh 0,024 0,0023 | 0,0017 | 000021 | 0,20 | 0,77 103

Bwmict HiTpaTiB y 0OaHaHax 3HAYHO BHUIIUMN 3 TMOPIBHSHHIM MOKa3HUKaAMU

s0mykaMm, ajie 1€l TOKa3HWK BIJIMOBia€ HOPMI,

HOPMAaTHBHHUM JOKYMCHTOM.

oo BCTAHOBJICHO YHWMHHUM

PesynpTaTi mocnimkeHHs rapOy3a, COpTIB skl BUpoIIeH1 B Ykpaini Ta Kurai

HaBeneHo B Ta0n. 2.16.

Taomung 2.16

BwMicT HiTpaTiB Ta TOKCHYHHUX eJIeMEeHTIB y rapoy3a (n=3, P>0,95)

Hopwma He Outble, HK MI/KT
TokcHn4Hi elIeMeHTH Hirparn,
Hassa copry = ; - 3
CBHMHEIlb, | KaAMild, | MUII'SK | pTYTh, | Mimb, | HuHK, | M NO-
0,30 0,02 0,20 0,01 5,0 10,0 | /xr200,0
Coptu sKi BUPOIIYIOThCS B YKpaiHi
K HIKIPOYKa 0,022 0,0010 | 0,0010 | 0,00017 | 0,20 | 0,56 170
pama w'skots | 0,016 | 0,0006 | 0,0006 | 0,00014 | 0,17 | 0,43 | 162
Jlons HIKIPOYKa 0,025 0,0014 | 0,0014 | 0,00020 | 0,24 | 0,58 172
M'IKOTh 0,019 0,0010 | 0,0010 | 0,00018 | 0,22 | 0,45 164
Tuso HIKIpOYKa 0,024 0,0012 | 0,0012 | 0,00019 | 0,22 | 0,57 190
M'IKOTb 0,018 0,0008 | 0,0008 | 0,00016 | 0,19 | 0,44 180
Copru siki Bupourytothes y Kurai
Miben IKipOYKa 0,027 0,0015 | 0,0014 | 0,00021 | 0,24 | 0,59 176
AN M'SKOTb 0,022 | 0,0011 | 0,0011 | 0,00019 | 0,21 | 0,48 171
Big grinding disc | mkipouka 0,026 0,0015 | 0,0014 | 0,00020 | 0,23 | 0,58 174
REELIFIN M'SIKOTB 0,023 0,0011 | 0,0011 | 0,00018 | 0,20 | 0,46 170
Kangua IIKIpOYKa 0,027 0,0015 | 0,0014 | 0,00021 | 0,24 0,59 177
I M'IKOTh 0,022 0,0011 | 0,0011 | 0,00019 | 0,21 | 0,48 171
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MacoBa yacTka HITpaTiB B rapOy3ax COpTIB sKI BHpOIIEHI B YKpaiHa Ta
Kutato 3Hauno Buie, HDK y (QpyKTax, HOpOTe MOKA3HUKU HE TNEPEBUIIYIOThH
BCTaHOBIIEHY HOpPMY, sika ckinajgae He Oimpme Hix 200,0 mr NO-%/ kr. Taki 3Ha4HO
BHUCOKI TOKa3HUKH, MOB’sI3aH1 3 TUM, IO IUIOJU POCTYTh Ha 3€MJIl Ta HAKOIUISIIOTh
HITpaTH 3HAYHO BHUCOKI MOKA3HUKH TOKCUYHUX €JIEMEHTIB MACOBOi YaCTKU BaXKKUX
METaJiB 3HAXOASIThCSA Y OJTHOMY J1ara30H1 Ta 3HAYHO HUKY1 BCTAHOBJICHUX HOPM.

[Ipu nmocnimxeHi MIOAIB IIMOIMIMHU Tadsu. 2.17, Ha BMICT MacoOBOi YacTKHU
TOKCUYHHMX €JIEMEHTIB Ta HITpATiB, IUIOJU TMOAPIOHIOBAIM, TOMY BH3HAYAIH
HasBHICTh B IIUIOMY IUIOJI HE MOAUIAIOYI HA IMIKIPOYKY Ta M’SIKOTh. [loka3Huku
MacoOBOi YaCTKHM BaKKiB METaJiB Y HIUIIIUHUA PI3HUX COPTIB 3HAXOAUTHCS B OJTHOMY

}IiaHaSOHi, IMIpY HC3HAYHUX KOJIMBAHHAX Ta Bi}]HOBi}IaIOTL BCTAHOBJICHUM HOpMaM.

Tabmanug 2.17

BwMicT HiTpaTiB Ta TOKCHYHUX eJieMeHTIB y mmnmumuau (n=3, P>0,95)

Hopwma He Oublie, HK MI/KT
Hassa copry _ TOKcan{i eJIEMEHTH ' HiTpaTPsl’
CBUHEIb, | KaIMIH, | MHII'SK, pTYTh, | MiOb, | HUHK, | mr NO-
0,40 0,03 0,20 0,02 5,0 10,0 /xr
CopTu sIKi BUPOITYIOTHCS B YKpaiHi
Bitaminuuit 0,055 0,01 0,0010 0,00017 | 0,097 | 0,041 39
Py6in 0,053 0,01 0,0011 0,00015 | 0,094 | 0,039 41
Turtan 0,054 0,009 0,0009 0,00014 | 0,093 | 0,036 41
Coptu skl BUponyroThes y Kurai
West Lake Ne 2 Rosehip 0,055 0,01 0,0013 0,00015 | 0,094 | 0,040 44
P — S EORR
Pingyin Ne 5 Rosehip 0,057 0,01 0,0014 0,00014 | 0,094 | 0,039 46
FRHASKBER
Beijing single red Rosehip 0,055 0,01 0,0011 0,00015 | 0,094 | 0,040 46
Bl G  RARGHIES

v HOPMAaTHBHHUX JOKYMCHTAX HC BCTAHOBJICHO KOHKPCTHOI'O AOIIYCTHMOI'O

PIBHS MacoBOi YaCTKHM HITPATiB IS TUIOJIB IIWIIIIWHKA, HABEJACHO JIMIIEC HA STOMIH,
. o 3 . .
TUILKHM Ha TUTOJW BUHOTpany, sikuit ckmamgae 60 mr NO-° kr. MacoBa yacTka HITpaTiB
B LIMMIIMHI ckiaagae B cepeanbomy 42,83 mr NO-3 kr, mo npubausuo Ha 18 %

MEHIIIE HDK BCTAHOBJICHA HOpMa JIJIs ST1.
[pu pocnimkenni nikapepkoi pociauau Rhizoma Smilacis Glabrae & na
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BMICT TOKCUYHHUX €JIEMEHTIB 32 HOpMY OyJIO MPUHHATO NMOKA3HHUKU,SKI BCTAHOBJIEHI
JUIsL CyMIIIEd CYIIEHUX JIKAPChKUX pOCAuH. MacoBa 4acTKa LMHKY CKJIaJiae
0,43 wmr/kr, mo 91 % Hwk4l BcTaHOBIEHOI HOpMH, kKamMmilo 0,03 Mr/kr npu
BcTaHoBeH1M HopMi 1,0, meni 0,92 mr/kr, npu BcTaHoBIeH1H HOpMi 5,0, 1TuHKY 4,46
MI/KT, 110 HM)KYl BCTAaHOBJIEHOI HOpMH Ha 56 %. MacoBa yactka HiTpaTiB 180 mr
NO-3 /kr, npu BcraroBnEHi M HOpMi 250 Mr NO-3 /kr.

B pesynbTari mnpoBeAeHUX JOCHIKEHb BCTAaHOBJICHO, 110 POCIMHHA
CHUPOBHMHA Ta JIIKAPChKI POCIWHU, K1 BUpOIIeHI B YKpaini Ta Kutai BiamoBizaroTh
BCTAHOBJIEHUM HOpMaM, IIOJI0 BMICTY JONYCTUMHUX PIBHIB TOKCUYHHUX €JIEMEHTIB Ta

HiTpaTis, BignosigHo MBT u CH Ne 5061 [97] Ta CanlluH 2.3.2.1078-01 [98].

JlocmimKeHHS 32 IPUHITHIIOM J0KA30B0I MeTUIITHHA

Excnepumentn Ha TBapuHax (QyHIAaMEHTAIbHI 11 OlOMEIMYHUX HayYK,
TEXHIYHUX HAyK XapuyOBOT'0 HampsMy Ta HyTpHIlioyorii. Po3po0ieHHs HOBUX BUIIB
IPOJYKTIB ISl JIT€H JIIKYyBaJdbHO-TIPOQLIAKTHIHOTO, a00 3arajJibHOr0 MpH3HAYEHHS
3aBXJIM TIOB'SI3aHAa 3 TMPOBEACHHSIM JIOCUTh BEIIMKOTO OO0CATY MAOCHIIXKEHb Ha
tBapuHax. OTpruMaHi J1aHi 103BOJISIOTH MPOTHO3YBATH €()EKTUBHICTH 1 O€3MEUHICTD, a
TaKOXK (DYHKITIOHAJBHICTh TPOIYKTY IS JTFOUHHU.

ExcriepumenTanbHi JOCTIKEHHS] TMPOBOAMIM IO TPHHIMIY JOKa30BOi
meauiuau. Jlokazopa menunuHa (anria. Evidence-based medicine - menununa, sika
3aCHOBaHA Ha JI0Ka3ax). B maHomy BUMaay MOCTIIKEHHS MPOBOAWIM Ha HIypax B
yMOBaXx BiBapii0 3 METOI0 BU3HAYEHHS €()EeKTUBHOCTI 3aCTOCYBAHHS MPHU Xap4uyBaHHI,
(GYHKITIOHATBHOCTI Ta BIUIMBY HAa OAYKaHHS TMPHU 3aXBOPIOBaHHI Ha TieloHeDpuUT
nikapcekoi pocaman Rhizoma Smilacis Glabrae 1= 18 %, excrpakry 3 Hei Ta
MPOIYKTY 3 TOJIABaHHSIM €KCTPAKTY.

Kainiuni mocaimxenns. JlociipKeHHS TPOBOJWIN B TPhOX cepisx. B
nepurii cepii BUKOPUCTOBYBAIM KOPIHHS JiKapchkoi pociauHu Rhizoma Smilacis

Glabrae 4= 7R % . KopiHHS BKIIOYalu IO OCHOBHOTO DALiOHy y HOAPIOHEHOMY

Burisial. [ypu Oynu noaijaeHi Ha TpU TPYIIN.
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[lepma rpyna KOHTpOJIbHA — 3JI0POBl TBAPUHU Yy KUIBKOCTI I'SITU CaMIIIB,
OTPUMYBAJIM OCHOBHUM CTaHIAPTHUHN palliOH, AKUH CKJIAaJaBCs 3 OBOYEBO-PPYKTOBOL
CyMiIli 5 T, CHpPOBUHU POCIMHHOTO MOXO/>)KEeHb 7 T, 36pHOBO1 cyMiIi 28 T.

Hpyra rpyna pociiiHa — y IUSTH caMmIiB Oylio 3MOJElbOBaHa
3aXBOPIOBAHICTh HUPOK, miesnoHedpuT. ['pyna orpumyBana OCHOBHUN CTaHAAPTHUMN
pamioH Ta JIIKyBaHHS MEJAMYHMMHU IMpenaparamu, 3TITHO MPOTOKONY JIIKyBaHHS
nieI0HehPUTY.

Tpets rpyna gociiiHa — y I’ ITA caMIliB 0yJIO 3MO/IeJIbOBaHa 3aXBOPIOBAHICTh
HUPOK, mieqoHedput. ['pyma oTpumyBasia JIIKYBaHHS MEIUYHMMH TIperapaTamu,
3rIIHO  TPOTOKOJY JIIKYBaHHS MIE€JOHE(PPUTY Ta palioH XapyyBaHHSA Y
criBBigHomeHHi 30 % monapiOHennx kopinb, 70 % cranmaptHUil paiioH. O06’iM
paiioHy, BIAMOBIIHO PELENTYPHOI 3aKJIaIKH CKJIa/laB — OBOUYEBO-(DPYKTOBA CyMilI 5
I, CAPOBMHA POCIMHHOTO MOXOMKEHb 7 T, MOJPIOHEH1 KOPIHHS JIKapChKOI POCIMHU

Rhizoma Smilacis Glabrae =7k% 12 r, 3eproBa cymim 16 .

ExcriepumeHT ckiiafiaBcs 3 IBOX MEPioAiB MiArOTOBYOTO Ta AOCIAHOTO.

B migroroBunii mepion, SAKuUW TpUBaAB MPOTIATOM 2 110, MPOBOIWIH
CIIOCTEpPEKEHHSI 3a 3arajJjbHUM CTaHOM Ta TIOBEAIHKOIO TBapuH. B 1el mepiof
TBApUHU TPHOX IPYI OTPUMYBAJIM OCHOBHUY CTaHAAPTHUHN PAIIiOH.

B nocnignuii mepion, KW TpUBaB MPOTAToM 28 mi0 TBapWHHU SIK1 BiTHECEHI
10 mepuroi (KOHTPOIBHOI) TPYNH OTPUMYBAld OCHOBHUW CTaHJAPTHUI paIlioH,
TBApUHU SKI BITHECEHO 0 JAPYroi Ta TPEThOi TPYNMH OTPUMYBAIH MEIUKAMEHTO3HE
JKYBaHHS Ta PaIlioH XapuyBaHHs. ParfioHn xapuyBaHHs Uil KOXKHOI TPYIH, HaBEIECHO
BUIIIC.

B o6uaBa mepioau TBapUHHU OTPUMYBAIIUA BOY JIJIsl TUTTS 0€3 OOMEKEHHS.

B mepion mpoBenmeHHs AOCHiAy y TBapuH BHU3HAYalIM AHTPOIIOMETPUYHI
MMOKA3HUKHU, TEMIIEPATypy Tija, MPOBOJMIN PO3PAXYHOK YACTOTH TUXAIBHUX PYXiB Ta
YHCJI0 CEPIIEBUX CKOPOUYCHD 32 XBIJIMHY, TeMATOJIOTT4HI Ta 610XIMIUH1 TOKa3HUKH KPOBI.

Ha mowatky mocmimkenHs tabn. 2.18, y XBOpuX TBapuH JIpyroi i TPeThOi
IpyI, BIAMIYAJIOCH MOTIPUIEHHS 3arajlbHOr0 CTaHy, IO Majio MpOsiB y 30UIbIICHHI

Temriepatypu Tina ( B npyrii rpymi 38,9 = 1,17 °C, B Tperiit rpymi -38,7 + 0,42 °C),
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yacToTa AUXaJbHUX pyXiB ( B Apyrid rpymi - 89 + 1,06 nuxanbHUX pyxXiB, B TPETIH
rpyni - 90 £ 1,61 quxanbHHUX PyXiB) Ta YaCTOTH CEPLIEBUX CKOPOUEHD (B APYTid IpyIi
- 438 + 21,30 nowToBXiB, B TpeTiil rpymni - 438 + 30,72 nomroBxiB ). XBOp1 TBAPUHU
OyJM HEaKTHBHI, IOTAHO CHOKUBAJIM KOPM, OUIbIIY YAaCTUHY 4Yacy CIHajd, MOTaHO
pearyBanu Ha mnoapasHeHHs. Ilicns JiKyBanbHO-TPO(MUIAKTUUHUX 3aXOMAIB, SIKH
TPUBAJIM YOTHUPHU THUXKHS Yy TBApUH JAPYroi 1 TPEThOi IPYyNU MOKA3HUKU 3arajibHOTO
cTany nominmuiucs. Tak Temmeparypa, MyJbC 1 AUXaHHS y TBapUH APYroi rpymnu
cTabunizyBaics Ha 25 100y, a y TBapuH TpeThoi rpynu 1a 21 100y, M0 CBITYUTH PO
MO3UTUBHUM MPOPIIAKTUYHUHN BIUIUB PAI[IOHY Xap4yyBaHHS.

Tabauusa 2.18

Kainiuni nokasuuku mypis I cepii nocaimkens (n=3, P>0,95)

[TokazHuKM ’ Hopma ’ | rpymna | Il rpyna ‘ III rpyna
[TouaTox gociimxy ApyTiil 1eHb
Temmeparypa tima, °C | 37-38°C | 37,2+1,05 | 389+117 | 387042
Kiners Tabmuim 2.18
[TokazHuku \ Hopma \ l rpyna | Il rpyna \ III rpyna
ITowyaTok mocminy Apyriid 1eHb
Yacrora UXAJIBHUX 80 -85 82+2.21 89 +1,06 90 +1,61
pyXiB, XB
YacroTa cepueBux | 300 - 500 384 + 18,4 438 + 21,30 438 + 30,72
CKOPOYEHb, XB
3arajJbHUI CTaH PYXJIHBI, PYXJIHBI, HEaKTHUBHI, HEaKTHBHI, IIOTaHO
aKTHBHI, aKTHBHI, J00pe | IOraHo PearyroTh | PearyroTh Ha
,2[06];)6 pearyroTb Ha | Ha IIOAPa3HCHHA, | MOAPA3HCHHA,
pearyroTh Ha | NOJApa3HEHHS 61.]'IBH_Iy YaCTUHY 61J'IBH_Iy YaCTUHY
MOJIpa3HEHH | Ta CIOKHUBAKOThH | 1aCy JICKATh, | Hacy JICKATD,
Ta KOpM HIOraHO HOTraHo
CHOKUBAIOT CIIOKUBAIOTh CIIOKUBAIOTH KOPM
KOpM KOpM
Hanpukinii nocniny 30 nesp
Temneparypa tina, °C 37-38°C 37,3+0,91 38,3+0,89 37,0+1,34
Yacrora NIUXAJIBHUX 80 -85 81 + 3,02 85 + 0,65 83 +0,82
pyXiB, XB
YacrtoTa CEepLIEBUX 300 - 500 384 +18,4 401 + 22,12 397 + 18,67
CKOPOYEHb, XB
3aranbHUI cTaH PYXJIMBI, PYXJIMBI, PYXJMBICTh  Ta | PYXJIMBI, aKTHBHI,
aKTHUBHI, aKTUBHI, n0Ope | 3arajipHa no0pe  pearyroTh
no0pe pearyioTb ~ Ha | peakIlis Ha | HA TIOJpa3HEHHS
pearyioTh Ha | MOJpa3HEHHS MO/Ipa3HeHHs Ta  CIOXHUBAIOTh
MOAPA3HEHHS | Ta CIOXUBAIOTH | 33JJOBUIbHI, KOpM
Ta KOpM CIIO>KMBAHHS
CIOXKHBAIOTh KOpMy 100pe
KOpM
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Pesynbrat 3BaxkyBaHHs TBapuH Tabna. 2.19, mnokazanum cTaOUIbHUI
MO3UTUBHUM MPUPICT MACH TiIa Y TBAPUH KOHTPOJIBHOI I'PYIH, Y TBAPUH 3 HUPKOBOIO
HEJIOCTATHICTIO TIOKa3HUKU MacH Tila 3a JOCHIIHUN nepio OyJiv 3HAYHO HUKYUMU
3a MOKAa3HUKU MACH T1Ia TBAPUH KOHTPOJILHOI TPYIIH.

Tabmuusa 2.19

Maca Ttina mypi I cepii nocaimkens (n=3, P>0,95)

Cepennst maca
TiTa IPU
[TokazHuku HOCTAHOBLL Ha 1 rpyna 2 rpyna 3 rpyna
IOoCHia, T
Ha nouatky nocniny
JKusa maca, T 88-100 98,30+4,98 89,76%3,64 90,2045,41
BimcoTok 110 KOHTPOITH0,% 100 91,31 91,75
Hamnpukinimi gocuiay
JKusa maca, T 178,22+12,24 | 151,35+9,87 | 166,26+10,62
AOCOIOTHUH TIPUPICT, T 79,92+3,51 62,36+2,93 76,06+3,46
Bignocuwmii npupict, % 44 84 41,22 45,74
Cepennbo1000BHUi TPUPICT, T 2,85 2,22 2,71
Bincorok 1m0 koHTpOII0,% 100 86,87 93,30

VY TBapuH 3 HUPKOBOK HEIOCTATHICTIO, K1 BIIHECEHI MO APYroi Ta TPeThoi
rpym, Maca Tijia OyJia MEHIIIOK B MOPIBHSIHHI 3 MacOO TiJia TBAPUH, SIK1 BITHECEHO JI0
nepiioi rpymnu, KOHTPOJIBHOI, IO Yy BiJcOoTKax ckiangae BiamoBigHo 91,31% Ta
92,77%. HanpukiHiii Jociay sIK B IPYTiid, Tak 1 B TPETii TPy MOKa3HUKHA MacH Tiia
TBAapWH MOKPAIIUAINCS, IO IMOB’s13aHO 3 MPOGIIAKTHYHOI JII€0 BIMOBIIHOT Teparii,
IpOTE Kpalll MOKa3HUKKW MacH TiIa BIAMIYEHO Y TBapHH, SKI BIHECEHO JI0 TPEThOi
rpynu, $KI OTPUMYBAJIM HE TUIBKM MEIUKAMEHTO3HY Tepamilo, a TaKoX
KOMOIHOBaHUU paIioH xapudyBaHHA. lle miaTBEepIKyeThCcS HOPMATi3aIli€l0 TaKUX
MOKa3HWKIB  SK:  JKMBa Maca, aOCONIOTHUI TPUPICT, BIAHOCHUN MPHPICT,
CepeaHBOI000BUIM MPUPICT, BIICOTOK O KOHTPOITIO.

OnHovacHO OynM MPOBEICHI MOCTIIKEHHS T'€MaTOJIOTIYHUX Ta O10XIMIYHHUX

MOKa3HMKIB KpoBi, Tabmn. 2.20 — 2.22 y TBapuH KOHTPOJIBHOI 1 JOCTITHUX TPYIIL.

Tabmns 2.20

I'emaTonoriuni mokasuuku mypis I cepii nocainkens ( M+m). (n=3, P>0,95)

T'eMaTonOrIyH1 IMIOKA3HUKHA

I'pynu TBapun Temorno6in, r/n | Epurpouurn, T/n | Jleiixomurn, [/n | Tematoxput, %

Ha nmouatky nocnigy
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Hopwma 140 — 190 5,3-10 2,1-19,5 35-52
I rpyna 182,75+2,05 5,25+0,17 6,20+0,11 38,43
I rpyna 139,21+1,87 4,32+0,23 7,78+0,05 34,67
111 rpyna 140,67+1,33 4,53+0,34 7,65+0,01 33,89
Hanpukinmi gociigy
Hopma 140 — 190 y 5,3-10 \ 2,1-19,5 | 35-52
Hanpukinmi gociny
I rpyna 186,22+1,65 5,33+0,19 6,33+0,24 38,48
I rpyna 178,38+2,88 4,72+0,21 6,88+0,12 36,30
111 rpyna 182,14+2,01 5,29+0,07 6,37+0,05 37,15

Meroro 1ux IOCHiIKeHb OyJlo BU3HAUEHHS CTaHYy FOMEOCTa3y B OpraHizMi
3I0POBHX TBapMH Ta TBAapUH 3 HHUPKOBOIO HEJOCTATHICTIO. Y TBapuH 3
3aXBOPIOBAHHSAM Ha TMieJoHEeDPUT (3amajbHUM IPOIECOM, IO CIPHUSE PO3BUTKY
HUPKOBOI HEJOCTATHOCTI), SKI BIAHECEHI M0 JApPYyroi i TPEeThOi Ipym, HA MOYATKY
JOCHIIYy BIAMIYA€ThCS PO3BUTOK aHEMii — 3MEHIIEHHs BMICTY T'eMOIJVIOOIHY Ta
EpPUTPOLIMTIB B OJAMHUII 00’ €My KPOBI, BIAMOBIAHO B Apyri rpyni 139,21+1,87 r/n Ta
4,324+0,23 T/n, B Tpetiit rpymi - 140,67+1,33 /1 ta 4,53+0,34 T/n. Taki noka3HUKH
MaloTh 3B'A30K 3 MATOJOTIEI0 HUPOK B SKUX BHUPOOJISAETHCSA TOPMOH PETYISATOP
reMOIoe3y B OpPraHi3Mi CCaBI[iB - €PUTPOINOETHUH. AHEMII0 B OpraHi3Mi XBOPHUX
TBApUH MIATBEP/KYE 1 TAKUN TeMaTOJOTTYHUN MOKA3HUK SIK T€MaTOKPUT — B JAPYTiid
rpymi - 34,67 %, B Tpetiii rpymi - 33,89 % , y mopiBHsHHI 3 KoHTpoieM 38,43 %.

Hamnpukinmi mocaiay y XBOpUX TBapHWH BIAIOBIIHI TeéMaTOJOTIYHI TTOKa3HUKHU
MOJIIMIIAINCS, HaWKpamn(i Oyiau BiIMIYEHI Yy TBapuH TPEThOI JOCIIAHOT TPYIH:
reMaTOKpUT - KOHTpoJibHA rpyma - 38,48%, apyra rpyna - 36,30%, Tpets rpyna -
37,15%; remornobiH — KOHTpoibHa Tpyma - 186,22+1,65 r/n, apyra rpyma -
178,38+2,88 r/m, Tpets rpyna - 182,14+2,01 1/im; epuTpouTH — KOHTPOJIbHA TPyIIa -
5,33+0,19 T/n, npyra rpyna - 4,72+0,21 T/n, tpets rpymna - 5,29+0,07 T/n.

[TigBumeHHsT KUTBKOCTI JIEHKOIMTIB B KPOBI TBAPHH CBITYUTH IPO PO3BUTOK
3amajbHUX TMPOIIECiB B OpraHi3Mi XBOPHX IIMypiB Apyroi i TpeThoi rpymu. Tak B Ha
MOYaTKy JOCHimy, y IIypiB 3 3axXBOPIOBAHHSAM Ha TMIEIOHEDPUT, TOKASHUKU
JerKonuTIB Oynu Taki: B Aapyrii rpymi - 7,78+0,05 I'/n, B Tperiit rpymi -7,65+0,01
I'/n, y mopiBHSHHI 3 3JO0POBUMH TBapuHa KOHTPOJbHOI Trpynu 6,20+0,11 I'/m.
Hanpukinui gociiy KUTbKICTh JEHKOLMTIB Y TBAPUH TPEThOI IPyNu HaOIU3WIACH 10
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MOKa3HHUKIB TBAapUH KOHTPOJIBHOI TpPYNH, BIIMNOBIIHO B KOHTPOJBHIA TIpymi -
6,33+0,24 T'/n, B Tpetit rpyni - 6,37+0,05 I'/n, B apyriit rpymi - 6,88+0,12 I'/n. B
nerikouuTapHil popmysi, Taba. 3.21, BinMiueHO 30UIBIIEHHS KUTBKOCTI HEUTpO(DIiB,
110 CBITYUTH PO PO3BUTOK 3aMaJbHUX MPOLECIB (0aKTepiaibHOI MPUPOIN).

Tabmuusa 2.21

JlelikonurapHa ¢popmysia kposi mypis I cepii gocaizxens (N=3, P>0,95)

I rpyna Il rpyna III rpyna
Hassa Ha Hamnpukini Ha Hanpuxkinii Ha Hampukinii
IMOKa3HHUKA MOYaTKY JOCITITY MOYaTKy JOCITITY MOYaTKy JOCITI Y
JOCITITY JOCITITY JOCITITY

bazodinu, % 0 0 0 0

Eosunodinm, % 0,1 0,1 0 0 0 0
Hetitpodim, % 23,7 26,7 27,6 25,6 27,8 25,1

- MaJUYKOSIAEPHI 2,8 2,8 1,2 1,0 1,1 1,6

- CErMEHTOsIEPHI 20,9 23,9 26,4 24,6 26,7 23,5
Jlimdpormta, % 72,3 69,3 68,3 70,4 68,2 70,9
MownorutH, % 3,9 3,9 41 4,0 4.0 4.0

OcHOBHI 3M1HHU B JeHKoIUTapHINA Gopmyi OyI0 BIIMIY€HO y TBAPUH TPETHOT
Ta Apyroi rpynu. BinMmidaeThcs 3pyIIeHHS saApa HEUTpodUTiB B TIpaBo, IO
migTBep/UKye OakTepianbHy iH(EKIi0 B opraHiami mrypiB. Tak B aApyrid rpymi
BIZICOTOK HEUTpoduTiB cTaHOBUB 27,6, y TOMy uuchi mnaigumukosaepuux 1,2%, Ta
cerMeHTosAiepHux 26,4%; B TpeTiil rpymi BIANOBIAHO BIICOTOK HeHTpodimi - 27,8
%, y Tomy uucii manuukosiaepaux 1,1% ta cermenrosiaepaux 26,7%.

Hanpukinmi gocnimkeHHs Oya0 BiIMIU€HO 3HMIKEHHSI BiJICOTKA HEHTPOQiIiB
y JIeWKonuTapHii GopMysi TBAPUH TPETHOi JOCIIAHOI TPYIIH.

[Ipu mocaimkeHHl OI1OXIMIYHUX TIOKa3HHWKIB CHPOBAaTKH KpPOBI TIYypiB,
Tabi. 3.22, y AKUX 3MOJIeTbOBaHA HUPKOBA HEJOCTATHICTh, BIIMIYA€THCS 3MEHILICHHS
BMICTY 3araJibHOro OUIKy Ta 30inblieHHs OcHOBHHX amiHoTpancdepas (ACT Ta
AJIT), mo cBiYUTH PO PO3BUTOK 3aMAIBHUX MPOIIECIB B OPTraHi3Mi XBOPHUX TBApHH,
pYWHYBaHHSI KIIITUH KATTEBO BAXKJIIMBUX OPTaHiB (HUPKH, MEUiHKA, CEpIie Ta 1HIII) Ta
BTpaTi OUIKY 3 cedero.

Hampukinui gocnigy B CUPOBATIl KpOBI LIypiB JPYyroi 1 TPeThoi TIpyIl

BIIMIYA€ThCA MIIBUILEHHS PIBHS OUIKY, 110 MIATBEP/HKYE MPUIMHEHHS HOro BTpaTH 3

ceueto. Kpaii moka3HMKM HaMu BIIMIYEHO Y TBAapHH, SIKI BIJHECEHO IO TPEThOT
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TPYIIH.
Tabauusa 2.22

Bioximiuni noka3auku cupoBatku kposi mypis I cepii ( M+m) gocaimxkens (n=3, P>0,95)

BioxiMi4Hi TOKa3HUKH

I'pynu TBapuH | 3aranbHuii OUIOK, /31 ACT, On/n AJIT, On/n ['mroko3a,
MMOJIB/JT

Ha mowartky nocmuiny
I rpymna 64,33+0,71 57,20+1,40 28,6+0,75 5,28+0,62
Il rpyma 61,26+0,82 66,76+2,19 57,60£1,41 6,95+0,30
111 rpyna 60,89+0,71 67,35+1,93 58,29+1,18 6,87+0,24

Hanpukinni nocniny
I rpymna 65,18+0,38 57,87+1,23 28,2+0,51 5,33+0,87
Il rpyma 64,23+0,71 63,11+2,32 39,26+1,13 6,23+0,21
111 rpymna 64,83+0,54 60,35%1,75 32,98+1,28 5,55+0,20

OnHovacHO, B CHPOBATIIl KPOBl 3HU3MBCSA TOKA3HWKUA aMiHOTpaHcdepas
(ACT Ta AJIT), mo cBiIYUTH IPO NPUMUHEHHS PYHHYBAaHHS KIITHH (MI€YIHKH, HUPOK,
Ceplisi) B OPraHi3Mi XBOPUX TBAPUH OCOOJIMBO TPETHOI IPYIIH.

PiBeHb TJIFOKO3M B KPOBI TaKOX 3HU3UBCS, IO CBUIYMTH MPO HOpMAJi3aIliio
OOMIHHUX TPOIIECIB B OpPraHi3Mi TBapWH, OCOOJMBO TPETHOi T'PYIH Ta IMOCTYIIOBE
OpUNUHEHHS [ii cTpecoBUX (akTopiB. BiANmoBiAHO piBEeHb TIIOKO3W Yy IIypiB
CTAaHOBUB: B mepmii rpymi - 5,33+0,87 mMmonw/n, B apyrik rpym - 6,23+0,21
MMOJIB/J, B TPETiH Tpyti - 5,5540,20 MMoIIb/11.

Ha ocHOB1 oTpuMaHuX pe3yJbTaTH Ha YCiX eTamax JOCIHiay B MepIlii cepii,
MO>KJIMBO 3pOOUTH BHCHOBOK, IO PaIliOH Xap4yyBaHHS, B SKUH BKIIOUCHO KOPIHHS
nikapcbKoi pocauau Rhizoma Smilacis Glabrae &5 B nepion MenukameHT03H0TO0
JKyBaHHS, TIO3UTUBHO BIUTUBAE HA OJYKAHHS HUPOK Yy IIypIiB.

B npyriii cepii mociiaiB BUKOPUCTOBYBAJIN HOBUX IIYPiB, KOPIHHSA JIIKAPCHKOT
pocnuau Oyno 3amiHeHo Ha 30 % excTpakT Jikapcbkoi pociauHu Rhizoma Smilacis
Glabrae T fk%.

ExcriepuMeHT ckiiajiaBcst 3 JBOX MEPIOAIB MiATOTOBYOTO, SKU TPHUBAaB Bl
100y Ta MOCHIIMHOTO, SKWW TpUBaB ABAANATH BiciM 1i6. KimbkicTh TBapuH Ta
MIPUHIIMIT €KCIIEPUMEHTY MPOBEJICHO 3a CXEMOIO0, SIK B MEpIiil cepii.

B migrotoBumnii mepioa MpoBOAMIN CIIOCTEPEKEHHS 3a 3arajJbHUM CTaHOM Ta
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MOBEAIHKOIO TBapuH. B 1eil mepio TBapUHU TPHOX TPyl OTPUMYBAJIM OCHOBHUMU
CTaHJAPTHUH PALIIOH.

B nocnigHuit mepioa, TBapUHM SIKI BIAHECEHO A0 Mepiioi (KOHTPOJIBHOI) Ta
Apyroi rpymnu, OTpUMYBaJd OCHOBHUM CTaHJApTHUI paulioH. PeuentypHa 3akiajgka
palioHy IJisi TBApUH TPEThOI IPyIH, BKJIIOYaia HACTYMHI IHIPEIEHTH - OBOYEBO-
¢pykTOBa cymimIl 5 r, CHpOBUHA POCIMHHOIO MOXOJXEHb 7 T, 3epHOBa cymim 28 T.,
30 % ekcTpakT Jikapchkoi pociuau Rhizoma Smilacis Glabrae &5 15 1.

B o6unBa mepiogu, TBApUHU OTPUMYBAIIUA BOJY JJIsI TUTTS O€3 OOMEKEHHS.

VY TBapuH SKI BIJHECEHO JI0 JAPYroi Ta TPEThOi rpymu, Oyn0 3MOJeIbOBaHE
3aXBOPIOBAHHSI HUPOK — MIEJIOHEPPUT, 32 CXEMOIO JIOCTIIB, K B MEPIIIiil cepii.

B mnepion npoBeneHHs AOCHIAYy y TBapuH BHU3HAYaldd AHTPOIIOMETPUYHI
NOKa3HUKH, TEMIIEPATypy TUIa, MPOBOIUIM PO3PAXYHOK YACTOTH AMXAIBHUX PYXIB Ta
YHCJIO CEPIIEBUX CKOPOUYCHD 32 XBUIIMHY, F€MATOJIOTTYHI Ta 610XIMIUH1 MOKa3HUKH KPOBI.

Ha mouatky nmocmimkenHs, Tabn. 2.23 y XBOpUX TBapuH JIPYyroi i TpeThoi

BIIMIYaJIOCS MOTIPIICHHS 3arajlbHOT'O CTaHy.
Taomung 2.23

Kainiuni moxasuuxm urypis II cepii nocaimkens (N=3, P>0,95)

[ToxazHuku | Hopma | I rpyna | Il rpyna | III rpyna
Ha mouatky nocmiimy
Temnepartypa Tiia, °C 37-38°C 37,6 +1,11 39,1+1,22 39,5+0,42
Yacrora auxanbHUX pyXiB, XB | 80 - 85 83,3+ 2,18 92,6 +1,32 91,4+1,43
Yacrora ceprieBux ckopouets, xB | 300 - 500 392,7 + 16,2 440,5 + 19,16 | 439,7 + 25,27
3arajgbHUH CTaH PYXJIUBI, PYXJIUBI, HEaKTUBHI, MOTAHO pearyrTh
aKTUBHI, 10Ope | aKkTUBHI, J0Ope | HA  MOJpPa3HEHHs,  OUIbIIY
pearyioTb ~ Ha | pearyloTb ~ Ha | 4aCTUHY 4acy JieXaTb, MOTaHo
NoApa3HEHHS MOJpPa3HEHHsI | CIIOKUBAIOTh KOPM
Ta Ta
CIIO’KHBAIOTh CIIO’KHBAIOTh
KOpPM KOpM
Hanpukinii nocminy
Temneparypa tina, °C 37-38°C 37,6+1,62 38,7 +£0,89 37,8+ 1,43
Yacrora auxanbHUX pyXiB, XxB | 80 - 85 79,2 +211 84,9+ 0,51 82,9+0,77
Yacrora ceprieBrx ckopouets, xB | 300 - 500 3845+ 19,3 421,2 +17,43 | 383,4 + 17,47
3arajnbHUM cTaH pyXJInBi, PYXJIUBI, PYXMBICTE  Ta | PyXJIUBI,
aKTUBHI, n00Ope | akTWBHIi, J00Ope | 3arajbHa peakiis | aKTHBHI, J00pe
pearyrThb Ha | pearyrTh Ha | HA TIONPA3HEHHs | pearyloTh  Ha
NOJIPa3HEHHs Ta | MOJPAa3HEHHS Ta | 3aJ0BUILHI, HOJIPA3HEHH Ta
CIIO’KUBAIOTh CIIOKHUBAIOTh CHIOKMBAHHS CIIOKHBAIOTh
KOpM KOPM KOpMy JI00pe KOPM
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B anamHe31 0yJ10 BiAMIYEHO MPOSAB B 30UIBLICHHI:

- TEMIEpaTypu TUla Yy LIypiB, Kl BIIHECEHO A0 JAPYroi rpynu ckjiagaia
39,1 + 122 °C, y mypiB, fKi BIIHECEHO IO TPEThOi IpynH TeMIepaTypu Tijia
ckianana 39,5 £ 0,42 °C, nopiBHSHO 3 MepIIo (KOHTPOILHOI0) rpynoto 37, 6 = 1,11
OC;

- YUCTOTA JAMXAJTbHUX PYXIB 32 XBUJIMHY Y LIYpIB SKI BIJHECEHO JO JAPYroi
rpynu ckiagana 92,6 + 1,32, y urypiB siki BiiHECEHO 10 TpeThoi rpynu: 91,4 + 1,43
YUCTOTa JUXAIbHUX PYyXiB , MOPIBHAHO 3 TMEPIHIOI (KOHTPOIBHOK) TPYIIOHO:
83,3 + 2,18 uncroTa AMXaNbHUX PYXIB.

- YacTOTH CEpILEBUX CKOPOYCHBb y MIYpiB SKi BIIHECEHO IO APYroi rpynu
ckinagana: 440,5 £ 19,16 nomToBXiB, y LIypiB SKI BIAHECEHO 10 TPETHOI T'PYIIU:
439,7 * 25,27 mNOMTOBXIB, MOPIBHSHO 3 TNEPIIO (KOHTPOJIBHOIO) TPYIOIO
392,7 + 16,2 mOmTOBXIB.

XBOpi TBapWHH, K1 BIIHECEHI JO APYroi 1 TPeThOi Ipynu OyJId HEaKTUBHI,
[OTAHO CIOXKMBAJU KOPM, OUIBIIY YacTHUHY Yacy JIeXKalH, MOraHO pearyBajid Ha
noapasHeHHs. [licis 4OTHPHOX THXKHIB JIIKYBAIHHO-TIPO(PUIAKTUUHUX 3aXOMIIB Y
TBApUH IOKAa3HUKU 3arajJlbHOro CTaHy mojimmmmincs. Tak TeMmeparypa, MyibC 1
JUXaHHS y TBApUH, SKi BITHECEHO 10 APYroi rpynu crabirizyBayimcs Ha 24 no0y, a 'y
TBapHH, SKi BITHECEHO 10 TpeThoi rpymnu Ha 20 100y, 110 CBIIYNTH PO MO3UTHBHUM
npoUTaKTUYHUI BIUTUB JIIKyBaHHS 3 TMapajeibHAM BHKOPUCTAHHSM DaIllOHY
xapuyBaHHs Pesynbpratu mOCHiIKEHb Macu Tina TBapwH, Tabn. 2.24, mokaszanu
CTaOUTbHUN TTO3UTUBHHUM MPHUPICT y TBAPUH SIK1 BITHECEHO 710 MEPIIOi (KOHTPOIHHOT)
IpyIH, PU HOMY Y TBApHH, SIKI BIIHECEHO 10 APYroi Ta TPEThOI TPy, 1€ MOKa3HUK
OyB 3HAYHO HWKYHIA.

Tabmn 2.24

Maca Tinia urypis II cepii nocaizxxens (n=3, P>0,95)

Cepenns Maca Tina

ITokasHuku IIPU OCTAHOBIII I rpyna II rpyna III rpyna

Ha JOCHII, T
Ha nouatky nocniny

YKusa mMaca, T | 88-100 r | 97,45+3,65 | 88,52+3,49 | 89,18+4,90
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BincoTok 110 KOHTpo10,% |

| 100

90,84

| 9151

Hanpukinnmi nocminy

KuBa maca, T

| 190,15+11,86 | 168,77+8,65 | 174,65+9,12

Hampukianmi gociiny

AOCOJIIOTHUHM TIPUPICT, T 92,70+3,18 80,25+2,67 85,47+3,23
BinnocHwuit npupict, % 48,75 47,54 49,12
Cepenabo1000BwHiA 3,31 2,87 3,05
pUPICT, T

BincoTok 10 KOHTPOIIH0,% 100 88,75 91,84

Maca Ti1a TBapuH 3 HHUPKOBOIO HEJOCTAaTHICTIO, 3 3aXBOPIOBAHHSIM Ha
niesioHepuUT, K1 BIAHECEH] A0 ApYroi 1 TpeThoi rpymn Oylia MEHIIOIO 3a Macy Tija
TBapHUH Nepuioi (KOHTPOIBHOT) TPyNH, 10 y BincoTkax ckianae BignosigHo 90,84 %
ta 91,51 %. Hanpukiniii gociiay, TOKa3HUKH MAacH TijIa OKPAIIMIUCS Y TBAPUH SIK
B JIPYTiii, TaK 1 B TPETii TpyIi, M0 MOB’SA3aHO 3 NPOPUIAKTUYHOIO AI€I0 BIAMOBIIHUX
Ipernaparib, aje Kpaill MOKa3HUKA MacH TiJia BIAMIYEHO y TBApHUH, K1 BIHECEHO /10
TPEThOT TPYIH, MO MiATBEP/KYETHCS HOpPMATi3allicl0 TaKUX TIOKa3HUKIB SK: KUBA
Maca B y TBapuH TpeTboi rpymi 174,65+9,12 r npotu 168,7718,65 r y TBapuH, siki
BIJTHECEHO JI0 JIPYTroi rpyIu; aOCOIIOTHUN MPUPICT TBAPUH TPeThoi rpynu 85,47+3,23
r npotu 80,2512,67 r y TBapuH ApYroi rpyri.

3 METOI BH3HAYEHHS CTaHy I'OMEOCTa3y B OpraHi3Mi 3J0pOBHUX TBapHUH Ta
TBapUH 3 3aXBOPIOBAaHHSIM Ha Iie€JoHepUT, OYyJIO TPOBEACHO JOCIIIHKEHHS

reMaToJIOTTYHUX Ta O10XIMIYHUX IMOKA3HUKIB KpOBi, TabJ. 2.25, y TBapHH TPHOX TPYIL.

Taomung 2.25

I'emaroJioriuni nokasuuku uypis I cepii qociimkens ( M+m). (n=3, P>0,95)

oV TBADMI ‘ I'emaToJIOTI4HI IIOKA3HUKH
Pyl p I'emoro0in, /i | Eputporuru, T/n | Jeikoruru, I'/in ‘ I'emarokput, %

Ha nouatky nocnigy

Hopma 140 - 190 5,3-10 2,1-19,5 35-52

I rpyna 186,21++1,56 5,17+0,10 5,78+0,02 37,34

Il rpyna 138,23+1,48 4,39+0,11 7,21%0,03 33,71

III rpyna 138,87+1,28 4,42+0,14 7,48+0,02 33,42
Hampukinmi nocminy

Hopma 140 - 190 5,3-10 2,1-19,5 35-52

1 rpymna 185,65+1,19 5,21+0,13 6,28+0,02 38,63

2 rpyna 162,43+2,56 4,61+0,12 6,81+0,02 35,23

3 rpymna 180,27+1,09 5,06+0,09 6,35+0,01 36,62

VY TBapuH 3 3aXBOPIOBaHHSAM Ha Mi€JIOHE(QPUT, SIKI BIIHECEHO IO APYroi 1
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TPETHO1 TPYyH, HAa MOYATKY JOCTIAY BIAMIYAETHCS PO3BUTOK aHEMIl — 3MEHILICHHS
BMICTY reMOTrJI00IHY Ta €pUTPOLMUTIB B OAMHUII 00’eMy KpoBi. Taki MOKa3HUKH Ha
NpsiMy TOB’s13aH1 3 MaTOJOTIEI0 HUPOK B AKUX BUPOOJISETHCSA OCHOBHHUI PEryJsiTOP
reMornoe3y B OpraHi3mi CCaBliB - €pUTPONOETUH. AHEMII0 B OpraHi3Mi XBOPHUX
TBapHH MIATBEPDKYE 1 TAaKUH TeMaTOJOTIYHUH MOKA3HUK K TEMATOKPUT — y TBapUH
AK1 BiIHECEH 10 Apyroi rpymi - 33, 71 %, y TBapuH, siKi BiIHECEH1 A0 TPEThOi IPyNu
- 33,42 % , y nopiBHsiHHI 3 KOHTpOojeM 37,34 %.

Hanpukinui nociiny y TBapHH, SKI BiIHECEHO IO APYroi Ta TPEThOi IpyIl,
reMaToJIOT1yH1 TMOKAa3HUKHU MOJIMIIKIUCS, HalKpalll Oylu BiAMIYEH1 Y TBApHUH, K1
BITHECEH1 1O TPEThOi AOCTINHOI Tpymu. Tak TOKa3HUK TEMaTOKPUT — IMepiia
KOHTpOJI Ha (KOHTpoJsibHA) rpyna - 38,63%, npyra rpyma - 35,23%, TpeTs rpyna -
36,62%, moka3HUK TreMOTJI00IHYy y TBapUH, SIKI BITHECEH1 J0 MEepIIoi (KOHTPOJIbHOT)
rpynu - 185,65+1,19 r/n, y TBapun apyroi rpynu - 162,43+2,56 r/n, y TBapuH
TpeThoi rpynu - 180,27+1,09 r/n; moka3HUK €pUTPOLMTIB Y TBAPHH, K1 BITHECEHO 0
nepiioi (KOHTPOIbHOI) TpynH, ckiaanae - 5,21+0,13 T/n, y TBapun apyroi rpynu -
4,61+0,12 T/n, y TBapuH TpeThoi rpynu - 5,06:0,09 T/m.

[Ipo po3BUTOK 3amaJibHUX TPOIECIB B OpraHi3Mi XBOpPUX IIYypiB, SKi
BITHECEHO 10 JPYroi Ta TPEThOi I'PYI, CBIAYUTH MIABHINCHHS B OJUHHIN 00’ €My
KpPOBI KUIBKOCTI JICHKOIIUTIB. Tak B Ha MOYATKy MIOCHIAY, y HIypiB 3 MaTOJIOTIEIO
HUPOK TIOKa3HUKHU JICHKOIIUTIB OyJIM Taki: y TBapuH apyroi rpymi - 7,21+0,03 I'/n, y
TBapuH TpeTid rpyni -7,48+0,02 ['/n, y mopiBHSHHI 3 3A0POBUMHU TBapHWHA IMEPIIOL
(koHTpOIBHOT) TpymH 5,78+0,02 I'/11.

Hampukinmi mocmigy KUTBKICTh JICHKOIMTIB y TBapuH, SIKI BITHECEHO [0
TPETHOI TPYIH HOPMATi3yBaJIOCh 1 HAOIM3UIOCH IO MOKA3HUKIB 3J0POBHX TBAapHH,
SKi BiTHECEHO JO Tepmioi (KOHTPOJBHOI) TpymH, BignmosimHo - 6,28+0,02 I'/m, y
TBapWH TpeThoi rpynu - 6,35+0,01 [/, y TBapun apyroi rpymu - 6,81+0,02 I'/m.

B netikomurapHiii dopmyimi, Tabm. 3.26, BigMideHO 30UIBIICHHS KUTBKOCTI
HEUTPOUIIB, 10 CBIAYUTH MPO PO3BUTOK 3amajibHUX MpoleciB (OakTepiabHOT
npupoau). BinMiuaeTbest 3pylIeHHS fpa HEUTPOQPLUIIB B MPaBO, IO MiITBEPIKYE
OakTepialibHy 1H(EKIIII0 B OpraHi3mi IIypis.
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Tabauusa 2.26

JlelikonurapHa ¢popmysia kposi mypis II cepii nocaimxens (n=3, P>0,95)

I rpyna Il rpyna III rpyna
HasBa Ha Hampukinini Ha Hampukinni Ha Hanpukinmi
IMOKa3HUKA MOYaTKy TOCITITY MOYaTKy TOCITITY MOYaTKy JOCITITY
JOCITITY JOCITITY JOCITIY
bazodinmu, % 0 0 0 0
Eo3unodinmy, 0 0 0 0 0 0
%
Hetitpodinm, 23,9 24,3 28,2 25,0 27,7 24,7
% 2,1 2,1 1,6 1,8 1,8 1,4
- 21,8 21,2 26,6 23,2 25,0 23,3
MATNYKOSIePHI
CErMEHTOSIJICPHI
Jlimporuru, % 72,2 71,6 67,2 71,1 68,3 71,5
MownorutH, % 3,9 41 4.6 3,9 4.0 3,8

VY TBapuH, AKUX BIJHECEHO A0 APYroi rPyNH BiICOTOK HEUTPO(DUIIB CTAHOBUB
28,2, y Tomy umcii nanuukosaepHux 1,6%, ta cermentosnepuux 26,6%; y tBapuH,
SK1 BIJIHECEHO JI0 TPEThOi I'PYMH BIAMOBIIHO BiJICOTOK HEeUTpodimiB - 27,7 y TOMy
gucii. nanuukosaepHux 1,8% ta  cermeHrosumepHux  25,0%. Hanmpukinin
JOCJIIJDKCHHSI, BIAMIYEHO 3HIDKEGHHS BIJICOTKA HEUTPODUIB Yy JICHKOIUTAPHIM
dbopmyIti y TBapHUH, K1 BITHECEHO TPEThOI TOCTIAHOT TPYIH BIAMOBIAHO HEUTPOdiIiB
- 24,7 %, y tomy uucni nanudkosaepaux 1,4% ta cermenrtosaepaux 23,3%.. Taki
MO3UTUBHI 3MIHM Ha HUPKUA XBOPUX TBAPUH, MOKIIMBO TMOSCHUTH BUKOPHUCTAHHSIM
MEJIMKaMEHTO3HO1 Teparii mapajesibHO 3 BUKOPUCTAHHIM PAIllOHY Xap4YyBaHHS B SIKUN
BKJIFOUEHO eKCTpakT. [Ipu mocmimkeHHl 610XIMIYHUX MOKA3HUKIB CUPOBATKH KPOBi Y
IIypiB, SIKHX BIIHECEHO /O JPYyroi Ta TPeThoi rpymu, Tabn. 2.27, BiAMIYAa€TbCA
3MEHIIICHHS BMICTY 3arajbHOTO OUIKY B CHPOBATIIl KPOBI Ta 30UIbIIEHHS OCHOBHUX
aminotpancdepas (ACT ta AJIT).

Tabmn 2.27

Bioximiuni noka3nuku cupoBatku kposi mypis II cepii ( M+m) gocaixxens (n=3, P>0,95)

BioxiMidyHi MOKa3HUKHU
I'pynu TBapun | 3aranbpHUi OUIOK, T/ ACT, O/n AJIT, On/n I'moko3a,
MMOJIB/JT
Ha nmouarky nocniny
I rpyma 65,18+0,66 59,13+1,18 27,910,23 5,43+0,89
Il rpymna 62,34+0,21 68,87+2,26 56,51+1,33 6,77+0,16
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111 rpyna | 62,29+0,12 | 68,55+1,76 | 58,20+1,10 | 6,89+0,20

Hanpukinmi gocminy

I rpyna 65,65+0,76 58,96+1,79 28,6+0,44 5,49+0,31
Il rpyna 64,19+0,39 63,20+2,32 38,60+1,15 5,99+0,11
111 rpyna 64,98+0,61 60,16+1,60 32,87+1,81 5,56+0,67

Pe3ynpTaT AoCHipKeHb CBiIYaTh MPO PO3BUTOK 3alajbHUX MPOLECIB B
OpraHi3Mi XBOpUX TBapHH, PyWHYBaHHS KIITUH XUTTEBO BAXKJIMBUX OPraHiB (HUPKH,
NeYiHKa, CEpIIe Ta 1HII1), a TAKOXK BTPaTi 3HAYHOT KIIBKOCTI OUIKY 3 CeUero.

Hanpukinii gocnigy B cMpoBaTii KPOB1 TBapUH, sIKI BIAHECEHO A0 JPYroi Ta
TPETHOI IPyN BIAMIYAETHCS MIJIBUILIEHHS PIBHA OUIKY, 10 MIATBEPIXKYE MPUIUHEHHS
Horo BTpaTu 3 ceue€lo, BIJMOBIAHO Yy TBApUH NepuIOi (KOHTPOJIbHOI) Tpynu -
65,65+0,76 r/n, y tBapun apyroi - 64,19+0,39 r/n, y TBapuH TpeThOi rpymnu, Kparii
ITIOKa3HHUKH, SIK1 cKiIagarTh 64,98+0,61 r/i.

OpHouyacHO OyJ0 BIAMIYEHO 3HMKEHHS MOKa3HUKIB amiHoTpaHcdepa3 (ACT
ta AJIT) B cupoBatii KpoBi, [0 CBIJYUTH MPO MPUIIMHEHHS PYWHYBaHHS KIITHUH
(mediHKW, HUPOK, CEepIli) B OpraHi3aMi XBOPUX TBapWH OCOOJMBO y TBapHH, SIKi
BimHeceHo 110 TpeThoi rpynu ACT - 60,16+1,60 On/ata AJIT - 32,87+1,81 On/m.

PiBeHb TIIFOKO3W B KPOBI TaKOX 3HU3HMBCA, [0 CBIIYUTH MPO HOpPMAaJi3aIliio
OOMIHHUX TPOIIECIB B OpPraHi3Mi TBapWH, OCOOJMBO TPETHOI I'PYIH Ta IMOCTYIIOBE
NpUNUHEHHs [ii cTpecoBux (akropiB. BiamoBigHO piBeHb TIJIIOKO3W CTAHOBUB: Y
TBAapWH, SIKUX BiIHECEHO a0 mepmoi rpynu - 5,491+0,31 mmoub/i, y TBapuH, SKHUX
BimHeceHo A0 apyroi rpymi - 5,99+0,11 Mmonw/n, y TBapuH, SKHX BIJHECEHO 10
TpeThoi rpymnu - 5,56+0,67 MMomB/1.

VY npyriit cepii 10CiiB HA KOKHOMY €Tari OTpUMaHi MO3UTUBHI pe3yJIbTaTH,
0COOJIMBO BIAMIYA€ETHCS TMOIMIICHHS CTaHy 3I0POB’S Y TBapUHH, SKi BIITHECEHO JI0O
TpeTboi Tpynu. B pe3ynbraTi HaBeaEeHOT0, MOXJIHMBO 3pOOUTH BHUCHOBKH, IO
Bukopuctanus 30 % BOIHOTO eKCTpakTy Jikapchkoi pocnmHu Rhizoma Smilacis

Glabrae T 1R% B pamioni xapuyBaHHS mapaelbHO 3 MEIUKAMEHTO3HOIO

Tepari€l0 MO3UTUBHO BIUIMBAE HA OJIyXKaHHS IIypiB TpPH 3aXBOPIOBaHHI Ha

MmieIoHePPUT.
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Tpetio cepito BUNpoOyBaHb NPOBOJWIM 3 HOBUMH IIIypamMH 33 aHAJIOTTYHOIO
CXEMOIO MTOCTAHOBKHU JIOCHIIKEHb, sIKa OyJla BAKOPUCTAHO B MEpUIii Ta APYTriil cepii.
[IpoTe pamioH xapuyBaHHS [UIsi TBAapWH, SKA BITHECEHO 10 TPEThOI TPyIuU
KapJIMHAJIbHO 3MIHEHO. B penentypHiit 3akiaiii oBO4eBO-(GPYKTOBY CyMIiIl OYjio0
3aMIHEHO Ha MPOJYKTU TPUBAJIO 30epiraHHs

— Ilope ¢pykToBO-OBOUEBE Ha OCHOBI s0nyka, OaHaHy Ta rapOy3a 3
JI0JaBaHHAM €KCTPAKTy JikapchKkoi pociunu Rhizoma Smilacis Glabrae (1 {R%);

— ITrope dbpykTOBEe Ha OCHOBI sI0yKa Ta OaHaHy 3 JOJAaBaHHSAM EKCTPAKTY
nikapcbkoi pocauan Rhizoma Smilacis Glabrae (27R8%);

— ITrope oBoueBO-ppyKTOBE Ha TapOy3y Ta s0JyKa 3 J0JIaBaHHSIM E€KCTPAKTY
nikapebkoi pocauan Rhizoma Smilacis Glabrae (127R%)

B cknan pauiony Oynu BKJIIOYEHI HACTYIHI IHTPENI€EHTH — MIOPE HA OCHOBI
POCIIMHHOI CHPOBHHHU -15T, TBapuHHa cupoBWHa — 7T, 3epHOBa cymim 18r. ITrope
3MIHIOBAJIM KOXXHOTO JIHS B 3aJIe)KHOCTI Bl acopTMMEHTy. OJHOYacHO TBapuHaM
OKpIM BOJM JUIsl MUTTS AaBaJid Y BUIBHOMY JOCTYIl HEKTapy Ha OCHOBI POCIMHHOT
CHUPOBHMHHU 3 €KCTPAKTOM JIikapchkoi pocanan Rhizoma Smilacis Glabrae (1-1R8%)

— HekTrap s6myqanmi;

— HekTap 6anaHoOBHi;

— HekTap s16;1yqH0-0aHaHOBU.

Pe3ynbTaTl mocHimKeHb KIITHIYHOTO CTaHy TBapWH HaBeJICHO B Ta0m. 2.28.
Tabmnis 2.28

Kainiuni mokasuuku urypis I1I cepii nocaimkens (N=3, P>0,95)

ITokazHHUKH ‘ Hopma | I rpyna | II rpyna ‘ III rpyna
Ha nouatky nocniny
Temneparypa tina, °C 37-38°C 37,0+1,10 39,1+1,32 39,0+0,42
YactoTa quxanpHux pyxiB, xB | 80 - 85 81,4+1,92 89,6 +1,18 90,8 +1,89
YacroTa ceprieBux ckopodenb, xB | 300 - 500 386 + 15,1 438,2 + 19,21 | 436,5+ 22,31
3aranbHUI cTaH pPYXJMBI,  aKTUBHI,  J10Ope | HEaKTHBHI, IOTaHO PearyrTh Ha
pearyioTh Ha TOJpa3sHEHHS Ta | MOAPA3HEHHs, OUIbIY YacTHHY
CTHIOKHBAIOTh KOPM qacy JIeXKATh, MOTaHO
CIIOKHBAIOTh KOPM
Hanpukinmi gocminy
Temmneparypa tina, °C 37-38°C 37,3+0,76 38,2 £ 0,27 38,0+ 0,40
Yacrora nuxanpHux pyxiB | 80 - 85 80,9+ 2,20 84,9 +0,51 84,0 £ 0,44

196



Yacrora cepuesux | 300 - 500 384,2 +17,2 401,3 + 20,29 380+ 11,16

CKOpPOYEHb

3arajbHUi cTaH PYXJIHBI, PYXJIHBI, PYXJHMBICTb  Ta | pyXJIUBi,
AKTHBHI, aKTUBHI, 00Ope | 3arajbHa aKTUBHI, J00pe
noope pearyroTh  Ha | peakxiis Ha | pearylotb  Ha
pearyloTh Ha | MOJAPa3sHEHHA | MOJpPa3HEHHS MOJIpa3HEHHS Ta
NOJpa3HEHHs | Ta 3aJI0BUTBHI, CIIOKUBAIOTh
Ta CIOXKHBAIOTh CIIO’KMBAHHS KOpM
CIOKHBAIOTh | KOPM KOpMy 100pe
KOpM

Ha mouarky nociipkeHHs y XBOpPHUX TBapuH, fKI BITHECEHO A0 Jpyroi 1
TPeThOi TPyI, BiAMIYaTOCsS TOTIPIIEHHS 3arajlbHOTO CTaHy, MI0 Majo MpOsB Y
niABUIIEHH] TemnepaTypu Tina ( 'y TBapuH apyroi rpynu 39,1 + 1,32 °C; y TBapuH
tpetboi rpynu -39,0 + 0,42), yucrora AuXanbHUX PyXiB (Y TBApUH APYroi rpynu -
89,6 + 1,18; y tBapun tpethoi rpymnu - 90,8 + 1,89) yactotu cepueBux ckopodeHs (y
TBapuH Jpyroi rpynu - 438,2 + 19,21 nowmtoBxiB, y TBapUH TpeThoi rpynu — 436,5 +
22,31 momToBxiB ). XBOpi TBapuHH OyJM HEAKTHBHI, MOTAHO CIOXXHBAJIU KOPM,
OUTBIIY YaCTUHY Yacy JIeXKajH, MOraHO pearyBalid Ha MOIPAa3HEHHS.

[Ticns mpoBeAeHHS MEIUKaMEHTO3HOTO JIIKYBaHHS, SIK€ TPUBAJIO YOTHUPHU
THKHS Y XBOPUX TBapHH, SIKUX BIIHECEHO IO JAPYroi Ta TPEThOi TPYNH MOKa3HUKU
3arajJpbHOr0 CTaHy mojinmmmimcs. Tak TeMmrepaTrypa, MylbC 1 AUXaHHA Yy TBapuH
npyroi rpynu ctabimizyBanucs Ha 26 m0o0y, a y TBapuH TPEeThoi Ipynu Ha 22 m00y,
110 CBITYMTH PO MO3UTUBHE JIIKYBAHHS Ta PAIliOH XapuyBaHHS TBapPHUH,IKi BIIIHECECHO
110 TPETHO1 IPYIH.

PesynpTaT aHTpOMOMETPUYHUX NOCHIIKEHb, Tabm. 2.29, mnpoBoawIn
[IUISIXOM 3Ba)KyBaHHSA TBapuH. [103uTHMBHMI CTaOUIPHUN TPUPICT Macu Tina Oyio
BIIMIYE€HO Yy TBapHWH, SKi BIIHECEHO A0 Mepuioi (KOHTPOJBHOI) TPYIHU, y TBAPUH
XBOpUX Ha Mi€JIOHEDPUT, sIKI BITHECEHO J0 APYTOi Ta TPETHOI ITPYI MOKA3HUKH MacH
Tija 3a JOCTHigHUHN Tepioa OyB BIIHOCHO HYDKYHMMHM 3a IMOKA3HUKW MAacH Tijla TBapHH
nepuioi (KOHTPOJIBHOI) TPYIIH.

Tabmuns 2.29

Maca tina urypis 111 cepii nocaixxens (N=3, P>0,95)

Cepenns maca

Ilokazuuku )
TUIa OpH

I rpyna I rpyna III rpyna
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IIOCTAHOBIII Ha
IOCIII, T

Ha nmouatky nociiny
JKuBa maca, r 88-100 r 97,45+3,55 88,37+2,97 89,54+4,87
BincoTok 110 KOHTPOIIH0,% 100 90,68 91,88

Hampukiani gociiny
JKuBa maca, r 189,40+10,16 164,184+8,09 | 179,65+9,76
AOCOTIOTHUH TIPUPICT, T 91,95+3,51 62,36+2,93 90,11+2,45
Binnocuwmit npupict, % 48,54 46,43 50,15
CepetHb01000BHI IPUPICT, T 3,28 2,23 3,21
BincoTox 10 KOHTPOIIH0,% 100 86,68 94,85

Maca Tina TBapuH 3 3alajJibHUM MPOIECOM B HHUPKAxX, Kl BIJHECEHO [0
Ipyroi Ta TpeThoi Tpyn Oyja MEHIIOK 3a Macy Tila TBapWH, SIKi BITHECEHO M0
nepiioi (KOHTPOJIBHOI) TPYIIU, 110 Y BIICOTKAaX ckiaaae BianoBiaHo 90,68 % ta 91,88
%.

Hampukinii gociiny K B IpYrid, Tak 1 B TPETIH rpyni MOKa3HUKU MacH Tija
TBapUH TMOKPAIIWINACS, IO TIOB’S3aHO 3 JIKYBaJbHO-IPOMUIAKTUYHUMU JIIMHU
MeIUYHUX TpenapatiB. OHOYACHO BIIMIYEHO Kpallli MOKa3HUKU MacH Tijia TBApHH,

SIK1 BITHECEHO JI0 TPEThOi IPymH, M0 MIATBEPKYETHCS HOPMAIIi3alli€l0 MOKa3HUKIB

KUBOI MacH, aOCOTIOTHUM MPUPICT, BIAHOCHUN TIPHUPICT, CEPEAHBOI000BUN TIPUPICT,

BIJICOTOK JIO0 KOHTPOJIIO.

JJist BU3HAUYEHHSI CTaHY TOMEOCTa3y B OpPraHi3mi 3JI0POBUX TBAPUH Ta TBAPUH

3 HHUPKOBOKO HEJOCTATHICTIO, OYyJIO TIPOBEACHO JOCITIIKCHHS,

reMaToJIOTTYHUX Ta O10XIMIYHUX MOKa3HUKIB KPOBI.

TalJI.

2.30,

Taomung 2.30

I'emaroJoriuni nokasuuku urypis III cepii nocaimkens ( M+m). (n=3, P>0,95)

T'pynu TBapus ‘ I'emaTomoriuni {IOK&SHI/IKI/I
I'emoroOin, /i | Eputporutu, T/n | Jletixonuru, I'/n ‘ I'emarokput, %

Ha mouarky nociiny

Hopma 140 - 190 5,3-10 2,1-19,5 35-52

I rpyma 189,17+3,10 5,20+0,09 5,61+0,05 37,65

Il rpymna 141,28+1,67 4,47+0,28 7,98+0,09 33, 47

111 rpyna 140,15+1,07 4,3910,10 7,85+£0,04 33,25

Hanpukinii nocminy

Hopma 140-190 | 5,3-10 | 21-195 | 35-52
Hanpukinii nocminy

I rpyma 188,43+1,20 5,33+0,17 6,87+0,03 38,00

Il rpymna 176,60+2,35 4,98+0,20 7,43+£0,04 36,28

111 rpyna 184,87+1,10 5,11+0,10 6,74+0,02 37,25
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VY TBapuH 3 3aXBOPIOBaHHSIM Ha MIEJOHEPPUT, Kl BIIHECEHI IO APYroi Ta
TPETHO1 TPYH, HAa TMOYATKY JOCTIAY BIAMIYAETHCS PO3BUTOK aHEMii — 3MEHILICHHS
BMICTY reMOTIJI001HY Ta €pUTPOLUTIB B OAUHUII 00’ €MY KPOBI, BIANOBIIHO Y TBapUH
AKl BIIHECEHO N0 Jpyroi rpynu BMmicT remorjioOiny 141,28+1,67 r/m, KUIbKICTb
epurpouuTiB 4,47+0,28 T/n, y TBapuH, $IKl BiHECEHI 10O TPEThOI TPyHH BMICT
remornio0iny 140,15+1,07 r/n, xinekicth eputporutie 4,39+0,10 T/n. Anemiio B
OpraHi3aMi XBOPUX TBAapUH MIATBEPKYE 1 TaKUM T'e€MATOJOTIYHUN TMOKA3HUK SIK
reMaTOKpUT — y TBapuH Jpyroi rpynu - 33, 47 %, y TBapuH TpeTboi rpynu - 33,25
% , y TIOpIBHSIHHI 3 TBapHMHAMH, SIKI BIIHECEHI O C MEpIIOi (KOHTPOJIBHOI) Irpynu
37,65 %. HanpukiHiii A0CTiy T€MaTOJIOTIYH1 TOKAa3HUKH MOJIMIIMIACS, HaWKpaIli
NOKa3HUKU OyJ0 BIAMIYEHO y TBAapHWH, SIKI BIJHECEHI IO TPEThOi IPyINH, a came
reMaTOKpUT y TBapuH TpeThoi rpynu 37,25%, y TBapuH apyroi rpymu 36,28%, y
tBapuH nepuioi rpynu 38,00%. I'eMorno6iH — y TBapuH mepuioi (KOHTPOIBHOT)
rpynu - 188,43+1,20 r/n, y tBapuH apyroi rpynu - 176,60+2,35 r/n, y TBapuH
TpeThoi rpymu - 184,87+1,10 r/n. Eputponutu — y TBapuH mnepiioi (KOHTPOJIHHOT)
rpynu - 5,33+0,17 T/n, y tBapun apyroi rpynu - 4,98+0,20 T/n, y TBapuH TpeThOi
rpymnu - 5,11+0,10 T/m.

Ha mowaTtky gocminy, y TBapvH 3 MATOJIOTI€I0 HUPOK MOKA3HUKH JICHKOITUTIB
CBIIUMJIM TIPO PO3BUTOK 3alaIbHUX IMPOIECIB: y TBApHUH, K1 BIJHECEHO 10 JIPYTroi
rpymi - 7,9820,09 I'/n, y TBapuH, siki BigHECEHO 10 TpeThoi rpymi -7,85+0,04 I'/n, y
MOPIBHSIHHI 3 3J0pPOBUMH TBapWHAMH, SKI BIJHECEHO M0 TMepmioi (KOHTPOJIBHOT
rpyrmu) 5,61+0,05 I'/n. HampukiHmi gociiny KUTbKICTh JISHKOLUTIB y TBapWH, SKi
BITHECEHO JO TPEThOi TPynmu HOpMaiizyBajach 1 HAOMM3WIACH JI0 TIOKA3HUKIB
3I0POBUX TBApHWH, SIKI BIAHECEHO A0 MepIioi (KOHTPOJIBHOI) TPyMH, BIAMOBITHO Y
TBapUH Tepioi (KOHTponbHOI) Tpynu - 6,87+0,03 I'/n, Tpersoi rpymu - 6,74+0,02
I'/n, npyroi rpynu - 7,43%0,04 T'/n.

B netikoruraphiii  gopmymi, Tabn. 2.31, BigMideHO 30UIBIMICHHS KIIbKOCTI
HEUTPOPUIIB, IO CBIAYUTH NPO PO3BUTOK 3aMajibHUX TMpoleciB (OakTepiaabHOI
MIPUPOJIN).

Tabmuns 2.31
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JlelikonurapHa ¢opmysia kposi mypis 111 cepii nocaimxens (n=3, P>0,95)

I rpyna II rpyna III rpyna
HazsBa Ha Hampukinii Ha Hampuxinii Ha Hanpukinmi
MMOKAa3HUKA MOYaTKy TOCIIAY MOYaTKy JOCIIY MOYaTKy JOCITIY
TOCITiTy TOCITITY JOCITITY

bazodinu, % 0 0 0 0

Eozunodinm, % 0 0,1 0 0 0 0
Hetitpodinm, % 25,9 26,2 27,2 25,6 28,5 26,6

- TaJNYKOsIICPHi 2,1 2,2 1,0 1,0 15 2,3

- CErMEHTOsIIEpHI 23,8 24,0 26,2 24,6 27,0 24,3
Jlimdporwmra, % 70,1 70,2 68,6 70,4 67,6 69,5
MownoruTH, % 4.0 3,6 4.2 4,0 3,9 3,9

Hanpukinii gociipkeHHs, BIIMIYEHO 3HWKEHHS BIICOTKA HEUTpodiliB y
JedKoMuTapHiil popmysii, 0COOIUBO y TBAPHH, SIKI BIJHECEHO O TPEThOI MOCTITHOT
rpynu. Taku 3MiHM MOXKJIMBO TOSICHUTH ITO3UTHBHHMM BIUTMBOM MEIMKaMEHTO3HOI
Tepamii 3 MapajieIbHUM BUKOPHCTAHHSIM PAIliOHY XapuyBaHHS, B SKHH BKJIIOYCHO
MPOJYKTH (PYHKITIOHAIBHOTO, PO LITAKTUYHOTO MPU3HAYAHHS.

Y TBapuH 3 HHPKOBOIO HEIOCTATHICTIO Ta PO3BUTKOM Ii€JIOHEPPUTY, SKi
BIIHECEH1 JIO0 ApYroi Ta TPEThOi TPYM, BIAMIYAETHCS TMOTIPIIEHHS O10XIMIYHUX
MIOKa3HUKIB BHUBOPOTKH KpOBi, a caMe 3MEHIIEHHS BMICTY 3arajbHOTO OLIKYy Ta
30uTbIIeHHsT ocHOBHUX aMiHoTpaHcdepas (ACT Ta AJIT), Tabn. 2.32, mo CBITYUTH
PO PO3BUTOK 3aITaJIbHUX IPOIIECIB B OPraHi3Mi XBOPUX TBapHWH, PyWHYBaHHS KJIITHH
HUPKH, TTEUIHKH, CEPIlsd Ta IHIIHUX Ta BTPaATI OLIKY 3 ceYero.

Hamnpukinmi gociigy B CHpPOBATIl KPOBI IIYypPiB, sIKi BITHECEHO JIO JIPYroi Ta
TPETHOI TPYN BiAMIYAETHCS MiJBUIIEHHS PIBHS OUIKY, IO MIATBEPKYE MPUITUHEHHS
Horo BTpatu 3 cedero. Y TBapuH, SKi BIAHECEHO IO APYroi Ipyrnd, BMICT OUIKY
cknanae — 63,48+0,60 r/n, y TBapUH,sAKi BITHECEHO 10 TpeThoi rpynu 64,19+0,23 r/m.

Tabman 2.32

Bioximiuni moxasnnkn cupoBarku Kposi mypis I11 cepii ( M+m) mocimkens (N=3, P>0,95)

BioxiMiuHI HOKAa3HUKU

I'pynu TBapun | 3aranbpHUi OUIOK, T/ ACT, O/n AJIT, On/n I'moko3a,
MMOJIB/JI

Ha nouarky nocmuiny
I rpyma 65,41+0,50 57,78+2,05 29,10+0,50 5,33+0,65
Il rpyna 60,13+0,67 67,91+2,27 59,52+1,58 7,24+0,27
11 rpyna 60,20+0,18 68,19+1,98 | 59,44+1,07 7,41+0,20

Hanpukinii nocminy
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I rpyna 65,55+0,29 58,10+1,02 28,8+0,40 5,72+0,46
11 rpyna 63,48+0,60 63,30+1,69 31,11+1,08 6,10+0,18
I rpyna 64,19+0,23 62,57£1,72 30,78+1,03 6,05+0,10

OpHouacHO BinMivaeTbesi 3HWKeHHs amiHoTpaHcdepas (ACT Tta AJIT) y
CUpPOBATIl KPOBI, L0 CBIAYUTH MPO NPUNUHEHHS PYHHYBaHHS KIITUH (IEYIHKH,
HUPOK, CEpIlsl) B OpraHi3aMi XBOPHUX TBApPUH OCOOJIMBO TMO3UTHBHI MOKA3HUKH, SK1
BiJTHECEHO 110 TpeThoi rpynu - ACT 62,57+1,72 On/n, AJIT- 30,78+1,03 On/n.

PiBeHb TIJIOKO3M B KpOBI TakOX 3HHU3UBCS, LI0 TaKOX CBIAYUTH MPO
HOpMaJi3aiito OOMIHHUX MPOLIECIB B OpraHi3Mi TBApUH, OCOOJIUBO TPETHOI IPYIIH .

[IpoBeneHHi KJiHIYHI BUMPOOYBaHHS Ha IIypax B KOXHIA cepii IOCTIAIB
HiATBEPIKYIOTh €(EeKTUBHICTh BIUIMBY JiKapchkoi pocimHu Rhizoma Smilacis
Glabrae -fK%, excTpakTy 3 Hel, a TakOXK MPOAYKTIB 3 JOAABAHHAM EKCTPAKTy HPH
JIKYBaHHI1 3aXBOPIOBAHHS HUPOK — MI€TOHEPPUTY 3 MapajebHUM 3aCTOCYBAHHSAM
MeAIMKaMEeHTO3HOo1 Tepanii. OJHOYacCHO MOXJIMBO CTBEpPUKYBaTH, IO HPOAYKTH 3

eKCTPaKTOM Jikapchkoi pociuuau Rhizoma Smilacis Glabrae (121£%), nosurusno

BIUTUBAIOTh Ha OJY)KaHHS XBOPUX Ha Mi€JOHEPPUT B Tepiog MpodiIaKTUYHOTO
JIKyBaHHS.

IicToaoriuni nocaigkennsi. Ha mouatky mpociimkeHHs Oyji0 MPOBEICHO
PO3THH TPhOX 1H(MIKOBAHMX IMYPIB, XBOPHX Ha IME€IOHEDPUT, IS IMITBEPKESHHS
JiarHo3y, a caMe PO3BUTKY 3allajJbHUX MPOIIECIB B IHTEPCTUIIIATbHIA TKAHUHI HUPKH,
Jamkax 1 HUPKOBIM MHCII, SIKI CHPHUSIOTH PO3BUTKY HHUPKOBOI HEMOCTaTHOCTI. B
MpolLeci MOCHIKEHHs OyJO PO3TISHYTO HUPKH, IITYHOK Ta MiANITyHKOBA 321032,
KUIIEYHUK, TEYiHb Ta CeNe3iHKa NIypiB, SIKA NPUHAMAIM y4acTh B KIIHIYHHX
TOCITIHKCHHSIX Yy TPeThOi cepii mepmioi (KOHTPOJIBHOT) TPYIU Ta TPEThOi TPYIH, AKI
OTPUMYBAJIM MEIUKAMEHTO3HE JIIKyBaHHS MapaielbHO 3 paioHOM (YHKITIOHATEHOTO
XapuyBaHHS.

Ha postuHi y Bcix TBapuH 3 OOKy HHUPOK OyJO0 BHSIBICHO - HE3HAYHE
CUMETpUYHE 1X 30UIBIIEHHS B pO3MIpi, ajle aHaTOMIYHa (popMa HUPOK Ta iX MOBEPXHS

HE 3MIHEHa, Karcyna Onuckyda. Ha po3pizi HUpOK BigMIYaeThcsi 30€peKEHHS
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HE3HAYHE PO3LIMPEHHS CYIWH HHUPOK, iX IOBHOKPOB’S, PO3BUTOK BOTHMILEBOI
rinepemMii ciau30BOi OOOJOHKM HHUPKOBOI MUCKH. B KipKOBIl 30H1 crocTepiraaucs
O110-Cipl KpalKoBl BOTHUIIIA Ta YEPBOHI rinepeMiiioBadi cMyru. CeuoBOIM B MICLSAX
BIIXOPKEHHS B1I MUCKH JICIIIO PO3IIUPEHI.

[Ipu ricTonoriyHOMY JOCIHIJKEHHI LIypiB, SIKI BIAHECEHO 0 TPEThOi I'pyIH,
puc. 2.17, BuUABIEHO TOSBY B TKAaHMHAX HUPOK, BOTHUUIEBUX 3aMajlbHUX

NOJIIMOPGHO-KITITUHHUX 1HPUIBTPATIB, K1 MAJIH PI3HUI CTYIIHb MPOSIBY.
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Puc. 2.17 BoraumeBi 3amainbHi MOTIMOPQHO-KIITHHHI 1HQUTBTpAaTH TKAaHWHU HUPOK,
PI3HOTO CTYIEHIO MPOSBY

B HUpKOBUX 3BUBHUCTUX KaHAIBISIX KOPKOBOTO IIApy BIAMIYAETHCS
pO3IIMpPEHHS 1 sSBUINA TOMipHOT aTpodii HedpoTenio. Y MO3KOBOMY Iapi KaHAJbIIl
Ta X 30ipHI TPyOOUKH PO3IIMPEHi, 3allOBHEHI JieWKonuTtamu. EmiTemiii B aeskux
KaHAJbLAX HEKpoTu30BaHWM. CHOMYyYHOTKAHMHHI TMPOMIAPKA MDK KaHAJIbIIMU
PO3IIMPEHi, HAOPSKIl, MPOHU3aHI JEHUKOIMUTAPHUMH 1HPUIbTpaTaMU. 3a PaxyHOK
MTOBHOKPOB IO KamlUJIAPIB CYAUHHUX KIYOOYKIB PO3BUBAETHCS HE3HAYHE 30LIBIIICHHS
TJIOMEPYI.

Hampukinimi mociimkeHHs Oyino po3rissHyTO HUPKHU HIypiB, K1 BiTHECEHI 10
nepioi (KOHTPOJIbHOT) TpyNH, puc. 2.18, Ta HUPKH UIypiB, AKI BiAHECEHI 10 TPETHOI
rpynu, puc. 2.19, s BU3HAYEHHS TMO3UTUBHOCTI MEIWYHOTO JIIKYBaHHSA Ta

Mpo(UTAKTUIHOTO XapUyBaHHS.

202



1 2
Puc. 2.18 Hupka nrypa nepmoi (KoHTposbHOT) Tpynu: 1 — OynoBa opraHy; 2 aHaTOMIiYHE
pO3TallyBaHHS OpraHy

Hupka mypa, skuil BigHeceHO J0 Tnepmoi (KOHTPOJbHOI) TpynH
pO3TalllyBaHHIO AHATOMIYHO MPaBUIbHO, (popma He3MiHeHa, 3a0apBJIEHHS TEMHO-
BUIIIHEBE, TOBEPXHS OJIMCKyYa, OJHOYACHO BIAMIYAEThCS 30epexeHHs Oya0BU

oprany, 4iTka qudepeHifiaiis Ha KOPKOBUM 1 MO3KOBHUH IIapH.

1 2
Puc. 2.19 Hupka nrypa tpetboi rpymu: 1 — OymoBa opraHy; 2 aHaTOMIYHE pO3TaIlyBaHHS OpPraHy

B pesynberari qocmimkeHds O0yino BusiieHo puc.2.20, 2.21., mo Ha po3TUHI
po3TalnTyBaHHs HUPOK Yy BCIX TBAPUH aHATOMIYHO TMpaBWIbHE, Oy0Ba BIAMOBIIHO J10

BUIY TBapuH. Hupku He 30UIbIIEHI, MalTh NPYKHY KOHCHUCTEHIIIO, OJUCKYy4Yy

1, x40
Puc. 2.20 Hupka urypa nepoi rpynu: 1 — kopkoBuit map; 2 — karcysia, 3 — KaHaJbll i,
[0 TaKOXX OyJIO MIATBEPKEHO TICTOJIOTIYHUMHU JOCTIKEHHSAMH OpraHiB. B Hupkm
1ypa, SIKMid BITHECEHO 10 TepIoi (KOHTPOIBHOT) TPYIU KIPKOBUN Ta MO3KOBUH IIap
nobpe audepenmiroThes, x40. Kiyboukn BmopsnkoBaHi, OJHAKOBHX PO3MIpiB.
Kancyna xiny0odYKiB MPOCTEXKYETHCSA, TMOPONKHUHA KAlCyldd BUIbHA, TIPOCBIT

KaHanblliB Heposmuperuit, x100. IIpaBunpHEe posTamryBaHHI TpsSMi Ta 3BUBHUCTI

KaHAJIbIi, BIIMIYA€THCS MOBHOKPOBHICTH cyauH, X 100.




1, x40 2,x100 3, x100

Puc. 2.21 Hupka nrypa TpeTsoi rpynu: 1 — KopkoBuii map; 2 — Karcyna, 3 — KaHaJIbIi

[icronoriyHo B HUPKOBIM TKAaHWHI TBAapHH, SIKI BIAHECEHO 10 NEpILIOi
(KOHTPOJIBHOT) Ta TPETHOI IPYI, BIAMIYAETHCA 30€PEKEHHSI apXITEKTOHIKA OpraHy,
yiTka gudepeHmianis Ha KOPKOBUM 1 Mo3koBuil mapu. KiyOouku HaOynu
OJIHAKOBOT'O PO3MIpy, Kamcyja J1o0pe MoMmiTHa, ii MopoKHWHa BuUlbHA. CyauHH
MOBHOKPOBHI, TOHKOCTIHHI. 3BHMBHUCTI KaHajbl[l HE PpO3MIMPEHI, Sapa KIITUH
MOHOMOP(QHI, IUTOITIa3Ma ToMoTreHHa. [IpsiMi KaHambIll pO3TalIoOBaH1 MapajieiabHO, 1X
MPOCBIT Hepo3npeHuit. Hupkosa vaiika Hepo3IIMpeHa, emTenii nepexiaiHui, 1emo
B CTaHI Tinoruiasii.

B iHmux opraHax sK MakKpOCKOIIIYHI, TaKk 1 MIKPOCKOIIYHI 3MIHH OyJIH
TOTOXH1 OYJT0B1 OpPTaHiB TBAPHH K1 BITHECEHO JI0 NepIIoi (KOHTPOJIBHOT) TPYIIH.

[Ipy nocmimkeHHs pO3TalllyBaHHS MNUIYHKY Ta MIANLTYHKOBOT 3aJ03H,

puc. 2.22, BiIMIYEHO, III0 BOHU PO3TAIIOBaHI aHATOMIYHO MPaBMILHO.

Puc. 2.22 IlInyHoxk mrypa: 1 — nepiua (KOHTPOJIbHA) Ipyma; 2 — TpeTs rpyna

lnyHok Ta WIANUIYHKOBAa 3ajo03a MIypiB, SKi BIJHECEHO OO MEpIIoi
(KOHTPOJIPHOT) Ta TPETHOI TPYM, MAOTh MPHUPOAHE 3a0apBlICHHS, OynoBa OpraHiB
BiZIMOBIZIa€ BUAY TBapuH. HOBOYTBOpEHHS, BUTMHAHHS, 3MiHAa 3a0apBJICHHS OpPraHiB
BiIcyTHI. BincyTHicTh maToyiorii TakoXX MIATBEPIKYETHCS  TICTOJIOTTYHHMH

TOCTIKEHHSIMH, Oprany, puc. 2.23 ta 2.24.




1,x100 2, x400

Puc. 2.23 IllnyHok mypa mepmioi (KOHTPOJBHOT) Tpynu: | — BHCOTa NIUTYHKOBOI 3aJI03H;
2 — cim30Ba 000JIOHKA IITYHKOBOI 3371031

1. x100

Puc. 2.24 IllnyHnox mrypa TpeThoi rpymu: | — BHCOTa IIIYHKOBOI 3aI03M; 2 — CIIHM30Ba
000JI0HKA TITYHKOBO1 3371031

INcTonoriuna cTpykTypa oOpradly IIypiB, sKI BiIHECEH1 JO TNEpIIoi
(KOHTPOJIBHOT) Ta TPETHOI rPyM, HeMOpyIIeHa. B CTiHII NUTYHKY H00pe BUSABISIETHCS
CIM30Ba, M’si30Ba Ta cepo3Ha o0onoHkW. Emiteniid mnpocTuil  CTOBMYACTUN
3amo3ucTuil. BracHa miacTUHKA yTBOpEHAa IyXKOK BOJIOKHHCTOIO TKaHMHOK. Y
BOJIOKHUCTIM TKaHWHI BCiX BIIJAUIIB NUIYHKY PO3MIIIYIOTBCA JOOpE PO3BUHYTI
IUTYHKOB1 3aJl034, TMPOTOKH SKUX BIIKPUBAIOTHCA Yy IUTYHKOBI sIMKH. M’s30Ba
IUIaCTHHKA oOpraHy cdopMmoBaHa ImapamMu riaaakux M s3iB. CiauzoBa 000J0HKA
IUTYHKY Ma€e qo0pe pOo3BHHYTI KamnuvisipHy 1 JdimdatuyHy citkd. Bucora crimuzoBoi
HOpMaJIbHA, 3aJI031 YIOPSIKOBAHI.

[Tpu mociimKeHH1 KUIIEYHUKA, BIAMIYAE€ThHCS, 10 HA PO3THHI PO3TAIIyBaHHS
CKJIQJIOBUX KHUIIICYHMKA aHATOMIYHO IpaBHWJIbHE, BIANOBIIAa€ BIKY Ta BUIY TBapHH.
3miHa ¢opmu Ta 3a0apBiCHHS KHUIIEYHUKAa BiAcyTHI. HOBOyTBOpeHHS BiICYTHI.
OmHOouacHO 1€ MATBEPKYETHCS TICTOJOTIYHUM JOCTIKCHHSIM OpraHy pe3yJbTaTu

HaBeJIeHO Ha puc. 2.25 ta 2.26.
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1. x400 2,x100

Puc. 2.25 Toukwii BiAILl KUIIEYHUKA IIypa mnepmoi (KOHTPOJbHOI): | — BOpCHHKH
CIIN30BOT 000JIOHKH; 2 — 3aJI03H CIIM30BOT KMIIEYHUKA

2,x100

Puc. 2.26 Tonkuil BiIIil KUIIEYHHKA OIypa TPEThOi rpymu: | — BOPCHHKH CIHM30BOT
000JIOHKH; 2 — 3aJI031 CIIN30BOT KUIIIEYHUKA
CnuzoBa 0O0OJIOHKAa TIPEACTaBICHA EMITENIEM, BIACHOK 1 M S30BUMH

IJJACTUHKAMU,  MJCIM30BOI0O  OCHOBOIO.  EmiTenii  mpocTwii, CTOBIMYACTUM
o0saMiBKOBUH. BracHO TuIacTHMHKA CKIIQJAEThCS 3 MyXKO1 BOJIOKHUCTOT TKAHWHH, B
K1 J100pe po3BUHYTI JiMQoinHi yTBOpeHHs (MuM@OinHI BY3IUKH)., € a00pe
PO3BHHYTI Ta BIOPSIAKOBAHI €JAaCTHMYHI Ta PETUKYOsIpHI BOJIOKHA. M’s30Ba
MJJACTUHKA CKJIAJIAETHCS 3 I00pe PO3BUHYTOT M’S130BO1 TKAaHWMHU. B MiC/IM30B1 OCHOBI
BIIMIYAa€ThCS J100pe pO3BHMHYTa  KPOBOHOCHa Ta JiMdoinHa citka. BopcuHku
KAIIIEYHUKA J00pe pPO3BUHYTI, BHUCOKI. [lpu pocimijpkeHHS TMediHKd, puc. 2.27,
BCTAHOBJICHO, II0 HA PO3THHI PO3TAIllyBaHHS IMEYIHKA y BCIX TBApUH aHATOMIYHO

npaBUJIbHE, OyI0Ba BIJIMOBIAHO 10 BUY TBAPHH.

Puc. 2.27 Tleuinka mypa: 1 — nepia (KOHTpOJIbHA) Ipyna; 2 — TpeTs rpyna

[lewinka He 30iLTBIIEHA, MA€ MPYKHY KOHCHUCTEHINIO. 3a0apBieHHS OpraHy
TEMHO-BUIITHEBE, TOBEpXHA Onuckyda. O3HakM 3amajgbHUX  TMPOIECIB  Ta
HOBOYTBOPEHbB, SIK Ha MOBEPXHI, TAK Y BCEPEANHI OPTaHy BiJICYTHI.

[icronoriuni AOCHiIKEeHHS, puc. 2.28, TakoX MATBEPIKYIOTh BIACYTHICTh

MaTOJIOT11 OpraHy.




Puc. 2.28 Ileuinka mypa: 1 — apxiTeKToHiKa OopraHy; 2 — MeXa JOJbKH MEYiHKH; 3 —
MIEYiHKOBA JI0JIbKA; 4 — epudepist JOIbKH, CYIUHH, IIPOTOK

VY npoekii 1, Puc. 2.28 BugHO apXiTeKTOHIKA opraHa 30epekeHa, 30epeKeHo
JI0JIbYACTOCTh OpraHy, Bi0OpakaeThcs YiTKa MeXka JIOJMbKU MEeUYiHKHU (MPOEKIis 2), y
npoeKiii 3, BUAHO, IO MEYIHKOBA J0JbKa, YaCTHUHA S/Iep TIEepXpPOMHI, UTOIIa3Ma
HErOMOT'€HHA, YUTKO BUJIHI TTeprdepis T0IbKH, CyTUHH, MPOTOK (TPOeKITis 4).

ApXITEeKTOHIKa oOprany 30epexeHa, JOJbKM TEYiHKH YiTKi, OJMHHYHI
LEHTPaJIbHI BEHH pO3MIUpeHl. B NediHKOBUX YacToukax J00pe BUSBISIIOTHCS
IIEHTpaJIbHI BEHHU, IMEUYIHKOBI TUIACTUHKH, CUHYCOIIHI KPOBOHOCHI KaIlJIIpH, KOBUYHI
kaminsapu. banouku 30epeskeni. ['enatountu MmoHoMopdHIi, OKpeMi sipa TImepXpOMHI,
[UTOIIa3Ma HeroMoreHHa. ['icTonoriyna O0y10Ba oprany HemopyuieHa.

BigcyTHICT, maTONOTIYHMX 3MiH B TIEYIHIN, CBIIYHUTH NPO BIACYTHICTH
HETaTHUBHOTO BIUIMBY MPOAYKTIB JIKYBAIBHO-TIPO(UIAKTUIHOTO TpPU3HAYCHHS Ha
OOMIH pPEYOBHH B OpraHi3Mi XBOpUX Ha M€IOHEPPHUT UrypiB (OLTKOBUIA, KUPOBHIA,
ByrieBoaHu Ta iH). [lopyiieHb >KOBYOYTBOPEHHS Ta >KOBUOBHIIUICHHS TAaKOXK HE
BUSIBJICHO.

Ha po3tuni po3ramryBaHHsS ~ CeJE€3iHKM Y BCIX TBapuH aHATOMIYHO
nmpaBWiibHE, OyaoBa BiAMOBiAHO a0 BUAy TBapuH. Cene3iHka He 301UIbIICHA,
MMOBHOKPOBHA, TPYKHOI KOHCHUCTEHII. 3a0apBieHHs] opraHa TeMHO-BUIIHeBe. O3HaKU
3alaJIbHUX MPOLECIB Ta HOBOYTBOPEHb K Ha IOBEPXHI, TaK y CEpeAMHl OPraHiB
BiICYTHI. BiICyTHICTh MATOJIOTIi TaKOX MIATBEP/HKYIOTh TiICTOJIOTIYHUM JTOCITIKCHHSIM

oprany, puc. 2.29.
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1,x100 2,x100

Puc. 2.29 Cenesinka mrypa: 1 — apXiTeKkToHIKa oprany; 2 — Oira Ta 4YepBOHA MYJIBIH; 3 —
OymoBa Karcysa Ta TpadeKyn; 4 — BY3JIUKH

B npoekmii 1, puc 2.29, BuaHO, 10 apXiTEKTOHIKA OopraHy 0e3 MOpYIICHb,
no0pe pO3BUHEHHS OUI01 Ta YEPBOHOI MyJbIM, B OUIIH MyJbI BIAMIYAKOTHCS
guceabHI TIMQOInHI By3IUKH (TIPOEKIlig 2), B poekIlli 3 BuHa OyaoBa Kamcysja Ta
Tpabekya 0e3 MOpYIIeHb, BIAMIYAETHCA J00pe PO3BHHEHHS YHCEIbHUX BY3JIUKIB
(mpoexkiiist 4). Tictonoriuda OymoBa OpraHy HeMoOpylleHa. ApPXIiTEKTOHIKA OpraHy
30epekeHa, CITIBBIIHOIICHHS YePBOHOI 1 01101 MyJIbI HOpMajbHe. bina mynbma (Bix
18 nmo 20%) mnpencraBieHa A00pe PO3BUHYTUMHU YHCEIbHUMH BY3JIHKAMU 1
nepuaprepianbHuMu JiMpoinaumu mixBamu (Mydramu). YepBona myssna (Bix 78 10
80%), BIAMIYAIOTHCA YHUCENbHI apTepioiiv, KaruIsipu, CAHYCH.

BincyTHICTh MATOMOTIYHUX 3MIH B CENIE3IHII, SIKA € YHIBEpCaJIbHUM OPTraHOM
KPOBOTBOPEHHS y TPU3YHIB, CBITYUTH MPO JOOPHI PO3BUTOK KIITHUH JIMGOITHOTO,
EPUTPOIMHOTO Ta TPAHYISAIUTAPHOTO PSIIB, SKI 3a0€3MeUyloTh IMYHHY BiIMOBIIh
Oprai3My TBapHH.

Ha ocHOBI OTpuMaHUX TiCTOJOTIYHUX JOCHIIKEHb HHPOK, IIIyHOK Ta
MANLTYHKOBOT 3aJI03H, KUIIIEYHUKA, IEYIHKH Ta CEIEe31HKH IIyPiB, MOXJIMBO 3pOOUTH
BUCHOBOK, IO B TEPIOJ] MEIMKAMEHTO3HOTO JIIKyBaHHS 3 MapajelbHUM
3aCTOCOBYBAHHSM PAIliOHY XapuyBaHHS B SIKHHA BKJIIOUEHO MPOMYKTH JIKYyBaJIbHO-
npodirakTUaHOrO TpW3HAYeHHS Ha OCHOBI 30 % ekcTpakT JKapchbKOl POCIUHU

Rhizoma Smilacis Glabrae (1%%5), nokpamyersca nepebir 0OMIHHHX IIPOLECIB B
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opraHax 1 TKaHMHaX OpraHi3My IIypiB XBOpUX Ha mieJoHe@put. BuxopucraHHs
TAKOrO pallOHy, CHPHUS€ 3HUKEHHIO PO3BUTKY MPOLECIB IMOIIKOKEHHS TKAaHUH
HUPOK (anbTepalii ¥ ekcynaiii) Ta axkTuBallli 1 MOCHICHHIO pPEreHEepaTUBHUX

HpOI_[CCiB B ITOIIKOIKCHUX TKaHWHAX.

PO3ALJI III
TEXHOJIOI'Ii BAPOBHUIITBA IMPOJAYKTIB
®YHKIIOHAJBHOI'O ITPU3HAYEHHS JJ1S JITER

BupoOHUIITBO  MpOAYKTIB  TpuBasoro 30epiraHHs  (YHKLI1OHAJIBHOTO
NpU3HAYEHHS MJIs JITel BIAPIZHAETHCA BiJl BUPOOHUIITBA MPOJYKTIB 3arajibHOTrO
NPU3HAYCHHS CHeU(IYHIMU BUMOTaMHU JO TEXHOJIOT1l, OO0JIaJiHaHHS, CaHITapHO-
OPOTUENIAEMIYHOTO PEKUMY, XIMIKA-TEXHIYHOTO KOHTPOJIO, MOKA3HUKIB SKOCTI Ta
6e31meyHocTi Ta (PaKTUYHO MPEICTABIISIE OKPEMY Tajy3b.

Ha sixicte Ta Oe3medHicTh MPOJYKTIB XapuyBaHHs BIUIMBAIOTh CUPOBHHA Ta
TEXHOJIOT1YHI orepailii nepepobyieHHs. B momepenHix posaiurax Oyiau HaBeaeHI
pe3yabTaTh JOCTIIHKEHHSI COPTIB OBOYIB 1 (PPYKTIB SIKi TPAIUIIMHO BUPOIIYIOTH B
VYkpaini ta Kutai, BU3HaueH1 mapamMeTpu SKOCTI Ta TEXHOJOTTYHOCTI. 30epeKeHHsI
HATUBHUX PEUYOBHUH Yy CHUPOBHHI y Tporieci oOpoOsieHHsT € HeOOX1JHUM, II¢ BILIMBAE Ha

SIKICTh Ta O€3MEYHICTh TOTOBOTO ITPOAYKTY, a caMe TOJIOBHE Ha MOTO ()YHKITIOHAILHICTb.

BnuinB TeXHOJIOTIYHUX onepaniid HA AKICTh FOTOBOI MPOAYKIIL

3a TpaaMIIMHUMH TEXHOJIOTISIMH BUPOOHHUIITBA TPOIYKTIB TPHUBAIOTO
30epiranHs g JiTed mepeadadaeTbcs OaraToKpaTHe TepMmiuHe 0OpoOIeHHs
cupoBuHH. [lounHatoUi 3 MEPBUHHUX TEXHOJOTIYHUX OIEpaIliii CHPOBUHA IMiITAETHCS
TepMidHOMY 00poOnenHto. OBoui, (PYKTH, SATOAU OOPOOJISAIOTH MiATOTOBICHOIO,
Oapbotyrouoro maporo mig TuckoM THCK Bim 50 mo 100 klIla. Ilim miero BHCOKO1
TEMIIEPATypd HEPO3YMHHUU TPOTOMEKTHUH, YTBOPIOE CEPEIWHHI IUIACTHHKH, SKi
3'€IHYIOTh MK COOOI0 OKpEMi KJIITHHHU 1 KIIEMEHTYIOTh TKaHWHY», Ta NEPEXOJIUTh B
PO3YMHHUM TNEKTUH. B pe3ynbTaTi TKaHMHA PO3M'SKIIYETHCS, 1 TJIOAH MOXKJIUBO

MPOTEPTH, BIIOKPEMUBIIU Bl HUX HACIHHEBY Kamepy ab0 KICTOUYKY O€3 MOMITHHX
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BTpaT M'skoTi. IIponec migirpiBaHHsl crpusie 1HAKTUBaLli (EpPMEHTIB CUPOBUHH, LIO
OPU3BOJIUTH JIO OKHCIEHHS IyOWJIBHUX PEUYOBHH KHCHEM 1 YTBOPEHHIO TEMHO-
KOJIbopoBUX (priodadenis. [Ipouec TepmMidHOro 0OpoOIEHHS HE CIpUsie 30€pEKEHHIO
HATYpaJIbHOTO KOJBOPY IMIOpEe, a TaKOoX 3aBASKHA BIUIMBY BHCOKOI TeMIEpaTypu
PYHHYIOTBCS JIedKl MiKpoopraHi3sMu. OJIHOYACHO BIAMIYA€TbCS HEraTUBHUM BIUIWB
TEPMIYHOTO OOpOOJICHHS Ha POCIMHHY CHpOBHHY. B mporeci gocnimxeHb Oyiu
BU3HAUEHI MO3UTHUBHI Ta HEraTUBHI ()aKTOPU BIUIMBY TEPMIYHOTO OOpOOIEHHS
CHUPOBUHU POCIMHHOTO MOXOKCHHSI.

ITopiBHIOBaJIbHA XapPaKTEPHUCTHKA TePMiYHOro oOpoOJeHHHA
CHPOBHHH POCJIMHHOIO MOXOJKEHHsI. Y MpoIeci MPUKIATHUX HOCTIIKEHb
Oys0 npoBeAeHO 00pOOJIEHHS CUPOBUHU B 1a0OpPaTOPHUX Ta MPOMUCIOBUX YMOBAX.

Jlns  mpoBeNeHHS JOCHIAy BUKOPHCTOBYBaIM TapOy3 1 s0nyka, 110
TpaIUIlifHO BUPOINYIOTh B YKpaiHi Ta Kurtai, copTu SKMX TOCTIIKEHO, pe3yIbTaTh
HaBeJleHO y po3aimi 3. [lepBuHHI TEXHOJIOT1YHI orepaliii — 1HCIIeKIlisd, KariOpyBaHHs,
MUTTS, 7151 107yK Ta rapOy3a € 1IeHTHYHI.

VY nabopaTopHMX yMOBaX OUHMIIEHHS TapOy3a BiJ KOpWU NPOBOAMIM Ha
OpUCTPOi TOKAapHOro BepcTaTa Juisi 0O0poOku nepesa. Ilmonu rapOys3a MOIMITY4YHO
BCTAHOBJIIOBAJIM B TATPOH MEPEIHBbOI «0aOKu» 1 MIATaHSIM KOHIYHUM (HIKCATOPOM
3aaHB0T «0abku». Ilpm oOepraHHi TIOMA TIPOBOAMTHCS BHUAAJICHHS KOPH 3a
JIOTIOMOTOI0 BCTAHOBJICHOTO CHEIIaTbHOTO HOXa-pi3isl. (OcTaHHE OYHIIYBaHHS
MPOBOJWJIM PYYHUM MPUHIUIIOM 3 TIOCHIAYIOYHM pO3PI3aHHIM Ta BHJIUICHHSIM
HacinHg. [licns ounienss, rapOy3u MoApiOHIOBAIN MOETAITHO HA MEPIIOMY eTari Ha
mmatouku Bim 20 mo 30 MM, Ha ApyroMy eTami Ha IIMATOYKA B HaWOUIBIIOMY
nepetudi Big 3 10 5 mm [loapiGuenuii rapdy3 po3BaproBaiu 3a Temneparyporo 98 °C
+ 2 mpu pizHOMY BiApi3ky 4yacy — 10, 15, 20 xBunuH. Po3BaproBaHHSI MPOBOIUIHN Y
BEPTUKATLHOMY aBTOKJaBi JaboparopHoro Tumy [utthauer 5075 ELV-WR.
Po3Bapeny Macy peTenpHO TMepeMillyBajid 0 YTBOPEHHS  OIHOPIAHOTO
mopenoiioHoro crany. IlapanenbHo BUMHUTI HIMAaTOYKH TapOy3y, 0e3 HaciHHS
30uBanu Ha Onenzaepi. [loka3HUKM Takoro moope, NPUUHATO 3a KOHTPOJIb MpPU

JOCJIIJIPKEH] MIope, SIKe BUTOTOBJICHO Y JJaOOPATOPHUX Ta MPOMHUCIOBUX YMOBAX.
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Y npomMucioBux yMmoBax TapOy3 MiIATOTOBIIOBAIM HA CHELIAJIBHOMY
koMmIuiekci oonangHanasg A9-KJIM/4-01 nnst BUTOTOBIIEHHS MIOPENOAIOHUX MPOAYKTIB
3 POCIMHHOI CHPOBMHM [Jisi AiTed. BiAMOBIAHO 10 TEXHOJOTIl 1 KOMILUIEKCY
oOnaaHaHHs, OYUIIEHHS rapOy3a BiJ Kopu He mnepeadauyeHo. ['apOy3u momepeaHbo
3aMOuyBaJId Npu Oe3nepepBHOMY 0apOOTHPYBaHHI CTUCHEHUM MOBITpsAM. [licis
3aMOYyBaHHS, rapOy3u MM IIITKaMH 3 O€3MepepBHOIO Mojadyero BoaAu. OUuIeHH1
rapOy3H 1HCIIEKTYBaJIU Ta BUIAUIBSUIA TUIOJJOHIKKH 3 MOCIITYFOUUM OOTOIICKYBaHHSIM.
OuunieHHi mIoAM TOAPIOHIOBAIM HA YAaCTUHU Ta BiAAUBSUIM HaciHHA. OdulneH1
rapOy3u NoJpIOHIOBAIM HA HIMATOYKH PO3MIPOM BiJ S 10 6 MM Ta pO3BaprOBaliv 3a
temneparypoto 105°C £2 npotsirom 10, 15, 20 xBuiIHH.

[Ticns  tepmiyHOrO OOpOOJNEHHS 3a pI3HUM BIIPI3KOM 4acy, TIOpe
JOCJIIJDKYBaJIM HAa BMICT MAacOBOi YaCTKHU BITaMIiHIB Ta PO3UMHHUX CYXHX PEUYOBHH.

PesynbTatl nocnimkeHb HaBeaeHo B Taou. 3.1.

Taomung 3.1
IMopiBusiibHUI XiMiuHMI cKiIag mope 3 rapoy3y (n=3, P>0,95)
MacoBa yacTka MacoBa yacTka BiTaMiHIB, MTI' %
[TapameTpu
B- C B:1 B2 PP
00poOIeHHS MIOpe
PO3YMHHHX CYXUX | MIEKTHHY, T | KapOTUH
rapOy30BOTO ;

pedoBuH, %
be3 Tepmiunoro 10,0 191 9,4 8,4 0,04 0,04 | 0,47
00poOICHHS
(KOHTpOJIB)

[Trope BUTOTOBIIEHO Y JIaOOPATOPHUX YMOBAX
Temnepatypa 98 °C 9,1 1,97 3,76 45 | 0,024 | 0,024 | 0,29
npotsirom 10 xB.
Temnepatypa 98 °C 9,1 1,99 3,57 4,36 | 0,022 | 0,023 | 0,26
npoTsirom 15 xB.
Temnepatypa 98 °C 9,1 1,99 3,57 4,11 | 0,020 | 0,022 | 0,24
npotsirom 20 XxB.

[Trope BUTOTOBJIEHO Y NPOMHUCIOBUX YMOBAX
Temnepatypa 105 °C 8,8 1,99 3,38 4,36 | 0,022 | 0,024 | 0,28
npotsirom 10 xB.
Temnepatypa 105 °C 8,8 1,99 3,10 4,03 | 0,021 | 0,022 | 0,25
npotsrom 15 xB.
Temnepatypa 105 °C 8,8 1,99 2,90 3,38 | 0,020 | 0,021 | 0,23
npotsirom 20 XB.

TepMmiune 0OpoOIECHHS Ta BUKOPUCTAHHS BUCOKOI KIJTbKOCTI BOJIM HETaTUBHO

BIIMBAIOTH HAa TOKA3HUKH SKOCTI IMrope. 3MEHIIIEHHSI MacOBOi YacCTKH PO3YHMHHUX
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cyxux peuoBuH Ha 10% B mrope, K€ BUTOTOBJIEHO Yy JabopaTopHUX yMoBax 1 Ha 11%
B IIOpE, SIKE BUTOTOBJIICHO Y MPOMHUCIOBUX YMOBaxX. B Toil ke dac migBUIIIMBCS BMICT
MacoBOi J0Ji MEKTHHY B MIOpPE, SIKE BUTOTOBJICHO B JTAOOPATOPHHUX Ta MPOMHUCIOBHUX
ymoBax Ha 4 % Tta 4,7% BignoBigHo. KilbKICHUN BMICT BOJOPO3YMHHOI (pakiii
NEKTUHOBUX PEYOBHH TMEPEBUINYE 3HAUCHHS TOKa3HUKAa HEPO3YMHHOI (paxiii
nponekTuny. Ilicist TepMmidyHOTO 0OpOOJEHHS BIAOYBAETHCS 3HUKEHHS KUIBKOCTI
NOPONEKTUHY 1 30UIbIIEHHS BMICTY NEeKTUHY. OJHOYaCHO BIAMIYAETHCS 3HUKEHHS
NOKAa3HUKIB MAaCOBO1 YAaCTKHU BiTaMiHIB Ta B-kapoTuHy. [Ipu mopiBHSAHHI 3 TIOpE, SIKE
B3STO 3a KOHTpOJb, BitamiH C, 3HMXeHO Ha 46% Tta 48%, Bitaminu rpynu B, B
cepenubomy Ha 40% Tta 43%, Bitamin PP na 38% Ta 40%, BMICT B-KapoTHHY
3HIKEeHO Ha 60% Tta 64% BianosiaHo. [lrope, sike BUTOTOBJIEHO Yy J1a0OPATOPHUX
yMOBaXx, 3a MOKa3HUKaMU SIKOCTi 3HAYHO Kpalle, HiK IMope, sike BUPOOJIICHO B yMOBaxX
BUPOOHMIITBA Ta BiAPI3HATHCS 3HAYHO HACHYCHUM KOJIBOPOM.

Jist mpoBeleHHA MOJANBIIMX JOCHIIHKEHb Oylo MTPUHHATO PpillleHHS,
BUTOTOBUTH TIOpE B JJaOopaTopHUX yMoBax. OuuiieHi rapOy3u 6e3 HaCIHHS Ta KOpH,
NOJPIOHWIN, MPOTEPIN TMOCIHIIOBHO, MEpIIe MPOTUPAHHS Ha CHUTaX 3 PO3MIPOM
oTBOpiB Bix 1,2 MM 1o 1,5MM, Ipyre mpoTUpaHHS HA CUTax 3 PO3MIPOM OTBOPIB Bijl
0,4vMM 1o 0,05mM. Tlomami 6yso nMpoBeneHO MOAYJIIOBAHHS TeXHOJOTIT. TpaaumiiHoi
TEXHOJIOT1i KOHCEpBYBaHHS MIOPE TapOy30BOT0 ¢ CKJSHIA Tapl HE Ma€, MPHU 1IbOMY €
TEXHOJIOTISI KOHCEpBYBaHHs TapOy30Boro Meaky. JlaHa TexHOJOTIS mepeadadvae
KOperyBaHHsA mMokazHuka pH mriope, mo BmimBae Ha Qopmyiy crepuiizamii. Y
BUTJISI/II €KCTIEPUMEHTY, MPHU TepeMilryBaHHI g0 mope noxanud 0,8 Kr JTUMOHHOI
kucnot Ha 500 xr mope. B pe3ynbraTi, MacoBa 4acTka TUTPOBAHUX KHUCIIOT Mtope (y
pO3paxyHKy Ha JHMOHHY KHCIOTY), ckimamana 0,3 %, mokaznuk pH 4,2. Ilicus
3MINIyBaHHS MIOpe MiAIrpinu g0 temmepatypu 95 °C 1 po3dacyBaiv B CKISIHI OaHKH
tupy [-82-1000. YkynopeHi 6aHKu mpocTepuiizyBaiu 3a (HOpPMYJIO0 cTepritizaiii
(3.1)

25-90-40

120°C (3.1)

IIpotutuck Big 250 1o 280 kIla, a6o Bix 2,5 1o 2,8 krc/cM?.
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[lapaniensHO OyJlO BHUTOTOBJIEHO MIOPE Y HPOMHUCIOBUX ymMoBax. OuuieHi
rapOy3u 0e3 HaciHHS Ta KOpH, MOJAPIOHWUIN, MPOTEPIH MOCIIAOBHO, MepIIe
MPOTUPaHHS Ha CUTaxX 3 PO3MIPOM OTBOpIB Bix 1,2 Mm 10 1,5MM, Apyre npoTupaHHs
Ha cuTax 3 po3MipoM oTBOpiB Bia 0,4mMM a0 0,05mm. Ilicis mope MUTTEBO MiAIrPiian
no 80°C Ta mimmanu romoreHizamii, mix TuckoM Big 10 mo 15 MIla, aucnepcHictb
mope ckimana Big 20 mo 30 wmkm. Ilicns mporecy romoreHizanii, mope
MPOCTEPUIII3yBaIM B MOTOL1 Ha 00JIaIHAHHI JJIsl aCEITUYHOTO KOHCEepBYBaHHs “Man-
zini” mepen ¢acyBaHHSIM Yy aCeNTUYHI MIIIKK 3 MOJIMEPHUX MaTepiatiB (MaKyBaHHS
Tuny “Bag-in-box”), mictkictio 5 am3, 3a pexumom:

- HarpiB B TEIUIOOOMIHHUKY JI0 TemmepaTypu crepuiizaii (138 +2) °C;

- BATPUMKA y BUTpUMYyBaui npu temmepatypi (138+2) °C — 190 c;

- OXOJIOMPKEHHS B TETNIOOOMIHHUKY 110 Temreparypu 35°C;

Temneparypa gacyBanHs npoAykTy He BuIle 35 °C.

ITpoyKTUBHICTH YCTaHOBKH — 2,2 M3/T — 2,5 M3/T.

KoperyBaHHs KHCJIOTHOCTI MIOpe HE MPOBOIWIH, TToKa3HuKa pH mrope 5,7.

[Trope 3 rapOy3y, K€ BUTOTOBJIEHO Yy Ja0OPATOPHUX Ta MPOMHUCIOBUX YMOBAX
BIJIMTPaBWJIM Ha 30epiraHHs B CKJIAJCHKHX MPUMIIICHHIX 3a TemmepaTtypu Bix 0°C o
25°C Ta BiAHOCHOT BOJIOTOCTI HE OubIe HixK 75 %, I TOCIIyI0u0ro MPOJ0BKEHHS
JOCIIJDKEHB TICs 30epiranHs MpoTAroM 12 MicsIliB.

OnHovacHO y 1a0OpaTOpHUX Ta BHUPOOHWUYMX yMOBax OyJIO BHUTOTOBJICHO
mope 3 s0JIyK, copTiB sKi BUupomytoTh y Kutai ta Ykpaini, Pesynbrat mociimkeHHs
COpTIB HAaBEJIEHO B MOMEPETHBOMY PO3ILITI.

VY nabopaTopHUX yMOBax, sS0JIyka MPOIHCIIEKTYBAIU, TIOMUIH Ta TOIPIOHIIIH.
[Monpibueni s0myka po3BaproBaiii 3a Temrepatypotro 98 © C £ 2 mpu pizHOMY
Bimpisky vacy — 5, 10, 15 xBwimH. 3a 10moMOrow OJICHIEpY BHUTOTOBHIIM
mopenoniOny wmacy. IlapanmenbHOo Oyn0 BHTOTOBIICGHO MIOPEMOAIOHY Macy 0e3
TEPMIYHOTO 0OPOOIICHHS.

VY npomMucnoBUX ymMoBax, sf0JykKa MPOIHCIEKTYBaIu, MICIAS MOMUIU Y JBOX
MOC/I1IOBHO BCTAHOBJICHUX MUHUHUX MamnHax. [licias MUTTS s10ayKa 1THCIEKTYBaIu Ta

OMOJIICKYBaIM MmiA jaymeM, 3a Tuckom Boau 130 - 150 klIla. Ilicns s6myka
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NOJAPIOHIOBAJIM HA IMIMAaTo4yku po3MipoMm Bix 3 1go 5 Mm. [lonpiOHeHi sOmyka
MiJ1aBaId TPOTUPAHHIO HA MPOTHPAIBLHOMY YHi(iKOBaHOMY 0o0OsiagHaHHI. OTpuMane
mope 3 A0JyK MiJiJaBaJId TEPMIYHOMY OOPOOJICHHIO JIJIsl pO3BapIOBAHHSI IPOTSITOM 5 -
10 xB, 3a Temniepatyporo 98 °C £ 2.

[licns TepMmiuHOro OOpOOJEHHS TMpPU PIZHOMY BIIPI3KY dacy, IMIOpe
JOCIIPKYBaJId HA BMICT MacoBOI1 YaCTKHU BITaMIHIB Ta PO3YMHHUX CYXHX PEUYOBHUH.
JI71s1 mOpiBHAHHS MOKA3HMKIB, 32 KOHTPOJIb OYJI0 00paHO MIOpE, SIK€ BUTOTOBJIEHO 0e3

TEPMIYHOTO 00poOIeHHs. Pe3ynbpTaTi qOCHiI)KeHh HaBeIeHO B Ta0m. 3.2.

Tabmuns 3.2
IopiBHsibHUI XiMiYHHMIT ckaajx mope 3 s10ayk (n=3, P>0,95)
Tapaverpn MacoBa gacTka MacoBa gacTka BiTaMiHiB, MT' %
B- C B B> PP
00poOIeHHS MIOpe
PO3UYMHHHX CyXUX | NEKTHHY, T | KapOTHH
SIOTy4HOTO h

peyoBHH, %o
Be3 tepmiunoro 13,0 1,6 0,01 9,7 0,01 0,01 0,1
00pobIeHHS
(KOHTpOJITB)

[Tiope BUTOTOBJIEHO Y JIaOOPATOPHUX YMOBAX
Temmnepatypa 80 °C 10,4 1,6 0,004 5,8 | 0,006 |0,006 | 0,06
npotsarom 10 xBs.
Temmnepatypa 80°C 10,4 1,7 0,004 4,8 | 0,006 |0,006 | 0,06
npotarom 15 xa.
Temmnepatypa 80 °C 10,4 1,7 0,003 4,5 | 0,006 |0,006 | 0,06
npotsarom 20 xB.

[Ttope BUTOTOBJIEHO Y MPOMHCIOBUX YMOBAX
Temmeparypa 98 °C 9,8 1,7 0,003 4,4 10,004 | 0,004 |0,04
npotsirom 10 xB.
Temmeparypa 98 °C 9,8 1,7 0,003 4,2 10,004 | 0,004 |0,04
npoTsrom 15 xB.
Temnepatypa 98 °C 9,8 1,7 0,002 4,2 10,004 | 0,004 |0,04
npotsirom 20 xB.

CupoBuHa Tmpu TEepMIYHOMY OOpOOJIEHHI PO30aBISAETHCS KOHICHCATOM.
KinpKicTh KOHIEHCATY CTAaHOBUTH MPHUOIU3HO Bix 16 10 25% 10 Macu CHpOBUHU, 11O
MPU3BOAUTH J0 3HIKEHHS MacOBOT YaCTKM PO3YMH CyXHUX PEUOBHUHHU, T MOTIPIICHHIO
SKOCT1 IPOJYKTY B IIoMYy. B To¥ e yac, Iisl miIBUIIEHHS MAacOBOi YaCTKH PO3YHH
CyXHX PEUYOBHUHH, IO BIAMOBIAHOI HOPMH, MIOPE HEOOXIHO KOHUEHTPYBATH, IO

TaKO0>XK HETATHBHO BILJIMBA€E HA SKICTh TOTOBOTO IMPOOAYKTY.
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3aBAsSKM BIUIMBY TEPMIUHOTO OOpOOJIEHHS s0JTyK, MacoBa 4acTKa BITaMIiHIB,
Ta [-KapoOTUHY TaKOX 3HM3WJIACh B cepenHboMy Bim 40 mo 65 %. BMicT mekTuny,
3aJMIIUBCA 0€3 CYTTEBUX 3MiH, L€ OO0 SICHUMO THUM, IO Iiciasi TEPMIYHOTO
00poOeHHsI BiIOYyBA€ETHCSA 3HMKEHHSI KUJIBKOCTI MPONEKTHUHY 1 30UIbLIEHHS BMICTY
MEKTUHY.

Jliss TpoBeNEeHHS MONAJBIIOTO EKCIEPUMEHTY OyJIO BHUTOTOBJICHO MIOpPE 3
sS0JlyK 3a TPaJUI[IHHOIO TEXHOJIOTIEI, SKy yaockoHamwiu. [lrope 3 s0myk Oymo
BUTOTOBIICHO 32 JIBOMa CXEMaMH.

[lepmia cxema BkJIOYaNa TpagulidHy MIATOTOBKY fAO0JIYK - MHUTTA
IHCIIEKTYBaHHS Ta OINOJICKYBaHHS S0JIyK mia aymiem, 3a TuckoM Boau 130 - 150 klla.
[Ticns s6nyka moapiOHIOBAIM Ha IMIMATOYKK po3MipoMm Bix 3 a0 5 mm. IloapiOHeHi
a0yKa MiAJaBaid MPOTHPAHHIO HAa MPOTUPAIBHOMY YHiiKOBaHOMY OOJaJHAHHI.
[IpoTupanHs mpoBoIWIM y JABa eTamd. llepmmii eTam Ha TPOTHUPOYHIN MalIMHI 3
JiaMeTpoM OTBOPIB cuT Bix 1,2 g0 1,5 MM, Apyruil eTan Ha TPOTHPOYHIA MAIIHHI 3
niameTpom oTBOpiB cuT Bia 0,7 1o 0,8 mm. Ilicist mrope migirpiau g0 remneparypu 80
° C. ta dacyBamu B ckiasHi Oanku Tumy II1-82-1900. Ilepen dacyBanHAM
KOHTpoOJIOBaiM mokazHuk pH. B miope BiH He mnepeBulnyBaB 4,2, 1O Jajo
MOXJIMBICTh ~ 3aCTOCYBaTH JIIOYMH PEXHM CTepurizamii. YKymopeHi OaHKH
crepwiizyBaiii aBTokiaBax b6-KA2-B, 3a ¢opmymnoro (4.2). ChiBBigHOIICHHS
TEMIIEpAaTypH 1 TUCKY B aBTOKJIaBi, BUKOPHCTOBYBAJIHU 3TiHO TaOJIUIIi, sIka HaBeJAcHA

y JICTI 3aTBEPKEHHS PEKUMY CTEPUITI3allii.

25—-55-35 3
105°C (3.2)
Jlpyra cxema BKIIOYajga TPAAWINHY MIATOTOBKY SIONYyK - MUTTA

IHCTIEKTYBaHHS Ta OTOJICKYBaHHS S0JIyK mia aymiem, 3a TuckoM Boau 130 - 150 kI1a.
[Ticns s6myka moapiOHIOBAIM Ha MMATOYKK po3Mipom Bim 3 g0 5 mm. [loapiOHeHi
s0yKa TiAmaBaid MPOTHPAHHIO HA TPOTUPAIBHOMY YHiikoBaHOMY OOJIaaHAHHI.
[Ipotupanns nmpoBoauiu y ABa ertanu. Ilepmuii etanm Ha TPOTHPOUHIN MAIIMHI 3
niametpom otBopiB Big 1,2 mo 1,5 mm, apyruil eran Ha OPOTUPOYHINA MAaIIUHI 3

niametrpom otBopiB Big 0,7 no 0,8 mMm. IligroroBneHo mwope MUTTEBO MiAirpuin 10 80
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°C Tta migmanud roMoreHizaii, mia TuckoM Big 10 go 15 MIla, nucnepcHicTh mope
cknana Big 20 no 30 mkm. Ilicns mpouecy romoreHizaiiii, mope NpOCTEPUITI3yBAIH B
MoTOIll Ha OOJNaJHaHHI JUIs AaceNTHYHOro KOHCepByBaHHSA “Manzini” mepen
(acyBaHHSIM B aceNTUYHI MILIKU 3 MOJIMEPHUX MartepianiB (makoBaHHs Tumy “Bag-
in-box”), micTkicTIO 5 AM3, 32 PEKUMOM:

- HarpiB B TEIUNIOOOMIHHHKY JI0 TeMmepaTypu crepuiizanii (110 +2) °C;

- BATPUMKa y BUTpUMYBadi 3a Temreparyporo (110+2) °C — 60 c;

- OXOJIOJPKEHHS B TEINIOOOMIHHUKY 110 Temreparypu 35°C;

Temneparypa acyBanns npoaykty He Buie 35 °C.

[TpOAyKTHBHICTh YyCTAHOBKU — 2,2 M3/T — 2,5 MOT.

KoperyBaHHS KHCIIOTHOCTI MIOpPE HE MPOBOAWIH, IToka3HUK pH mrope 4,2.

[Trope 3 s07ayK, sSKE€ BHUTOTOBJCHO 3a JIBOMa CXEMaMH, BiIIpaBWIM Ha
30epiraHHs B CKJIAJChKUX NpuUMIilIeHHSX 3a temneparypu Bim 0°C mo 25°C Ta
BITHOCHOI BOJIOTOCTI He Outbmie HiX 75 %, IS MOCHIAYIOUOTO TMPOJOBKEHHS
JOCJIIJPKEHB MICs 30epiranHs NpoTsArom 12 MicsIniB.

[Ticns 30epiraHHs B yMOBax CKJIaay, IOpe OylI0 JOCHIKEHO Ha
BIJIMOBIIHICTh MOKa3HUKAM SKOCT1 Ta 0e3meuHocCTl. [[1s1 KOKHOTO JOCTiKeHHs 0yi0
Bi1IOpaHO BUIIAJKOBO IO JBI TMaKyBaJbHI OJMHHMIII KOXHOTO BHpPOOYy. 3 KOXKHOI
BiJ1I0paHOi MaKyBaJIbHOI OJMHUII BiIiOpasn TOYKOBI MpOOH, AKI MOTIM 00’ €aHATHN Y
onHy (00’ eqHany) Ipo0y.

3a moka3HMKaMu O€3IMeYHOCTI, Mmope 3 rapOy3a, SKE BHUTOTOBJICHO 3
JI0JTaBaHHIM JIMIMOHHO1 KUCJIOTH JIJIsl PETYJIIOBaHHS MoKa3HuKa pH, sikuii cknanas 4,2,
a TaKoX MmIope 3 s0MyK, moka3Huk pH, sxoro tex ckmanas 4,2 Oyino BiAHECEHO /0
rpynu B, a mope rapOy3oBe, sike BUTOTOBIICHO 0€3 J0/JaBaHHS JIUMOHHOT KHUCITOTH Ta
nmoka3sHuk pH ckmamaB 5,7 Oymo BigHEceHO 10 Tpymu A, BiAMOBIIHO JO TOPSIKY
MPOBEAEHHA MIKPOOIOJIOTIYHOTO KOHTPOJIIO SIKOCTI KOHCepBiB, IHCTpyKuii mnpo
MOPSAIOK  CaHITAPHO-TEXHIYHOTO  KOHTPOJIO  KOHCEPBIB  HAa  BUPOOHUYMX
MIAIPUEMCTBAX, ONTOBUX 0a3zax, B pO3ApIOHIN TOPriBii Ta Ha MIAMNPUEMCTBAX

IPOMaJICEKOTO Xap4yBaHHS Ne14.4.4.077-2001 Bix 07.11.2001 p [99].
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3a MIKpOOIOJOTIYHUMH TOKa3HUKAMH TIope s0Iy4dHEe Ta Mope rapOy3oBe
BIIMOBIJAIM  BCTAaHOBJIEHMM BHMMOraM Ta HE MaJlld BHAMMHX  O3HaK
MIKPOO10JIOT1YHOTO TICYBaHHs (IUTICEHEBOCTI, OpOIIHHS, OCIU3HEHHS).

BMICT TOKCHYHUX €IEMEHTIB, MIKOTOKCUHY MAaTyJIiHYy, paAlOHyKIiiB B MIOpE, HE
MIEPEBUIILYBAB JIOMYCTUMI PiBHI Ta 3HAXOAMBCS B MEKaX HOPM, SIKI BCTaHOBJIEHI Meauko-
010JIOTTYHUMHU BUMOTAMH 1 CAaHITAPHUMHU HOPMaMU SIKOCT1 MPOJIOBOJIbYOI CUPOBUHU 1
xapuoBux npoaykrtiB MBT Ne 5061 ta /lep:kaBHHUMM Tiri€HIYHUMHU HOpPMATHBAMH.
Jomyctumi piBni BmicTy pamionyknigis ’Cs i ®Sr y npomykrtax xapuyBaHHs Ta
nutHi# Boxi, ['H 6.6.1.1-130-2006 Bix 03.05.2006 p. [100].

[lapanenpHo Oyn0  JOCHIIKEHO  (PI3UKO-XIMIUYHI Ta  OpPraHOJIENTUYHI
MOKa3HUKU TTIOpeE.

[Toka3HUKHU SKOCTI TIOpe 3 S0JIYK, sIKe BUTOTOBJIEHO 3a MEPIIO0 CXEMOI0 0e3
BUKOPUCTaHHS Mpolecy roMmoreHizaiii gacoane B ckiigHi 6ankax tuny [11-82-1900,
Ta Mope 3 A0IyK, sIke BUTOTOBJIEHO 3a JIPYrOI0 CXEeMOIO Ta (hacOBaHO B ACENTHYHI

MIIIIKH 3 ITOJIIMEPHUX MaTepialliB (makoBaHHs Tumy “Bag-in-box’), naBemeHo B Tab01.3.3.

Taomumi 3.3
XiMiuHui cKIax mope 3 A0JYK micas 30epiranus nporsarom 12 micsauis (N=3, P>0,95)
N MacoBa yacTka MacoBa yacTka BiTaMiHiB, MTI' %
HaitmenyBanus
mope B- C B1 B> PP
PO3YMHHHX NEKTUHY, T | KapOTHUH
CYXMX PEYOBHH, %

[Trope 3 s0myK, sKe 12,0 1,6 0,007 8,2 0,008 | 0,008 | 0,06
BUTOTOBJICHO 3a |
CXEMOIO
[Trope 3 s0myK, siKe 13,0 1,7 0,009 9,0 0,009 | 0,009 | 0,08
BurorosieHo 3a II
CXEMOIO

MacoBa 4acTKa €THJIOBOTO CIHUPTY, a TAKOXK MiHEPaIbHI JTOMIIIKH, JOMIIIKU
POCIMHHOTO TOXO/[KEHHS, Ta CTOPOHHI JOMIIIIKY B TIIOPE HE BUSBICHO, B TIPOAYKTAX
TUTSYOTO XapuyBaHHS, IIi MOKa3HUK OOOB’S3KOBO HOPMYETHCS Ta KOHTPOIIOIOTHCS.
ITokasznuk pH mrope, 4.2.

[Trope 3 s05yK, sIKE BUTOTOBIEHO 3a MEPIIOKD CXEMOKO, Ma€ HE3HA4YHO

noripiieHH1 (i3UKOo-XIMI4H1 NoKa3HUKHU. KOHCHCTEHIIIs Ta 30BHINIHINA BUTJIISA]L MIOPE,
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npejicTaBisie rpyOy HE 30BCIM OJHOPIHY MPOTEPTY Macy, 3 OJAMUHOYHUMHU
KpPallKOBUMH BKPAIUICHHSIMU TEMHOIO KOJbOpYy. B KOXHII OaHIl BiIMIYa€ThCA
BiIIapoByBaHHS piaguHu. Komip miope HE OJHOPIAHUN 32 BCIEIO MAacolo,
BIIMIYA€ThCS TEMHI BIATIHKM, B JEAKMX OaHKaX 3HAayHE 3a0apBJICHHS TEMHO-
KOPUYHEBOT'O KOJIbOPY.

[Trope 3 A0nyK, sIKE BUTOTOBJIEHO 3a JAPYrOI0 CXEMOK, MAa€ BIIMIHHI
NOKa3HUKU SIKOCTI. BMICT HaTHBHMX pEYOBMH HAOJMKEHO 10 MOKA3HHKIB, IO
MICTSIThCS B CBIXKUX s10s1ykax. KoHcucTeHiero HixkHa, ogHopiaHa. Komip ogHOpiAHU]
3a BCIEI0 MAacoOl0, BJIACTUBUM HATYpPaJIbHOMY KOJbOPY SOJMYK MICHS TEPMIYHOIO
00po0JIeHHS.

[Trope siki BUTOTOBIICHI 32 000OMa CXeMaMHM, MalOTh JTI0OPE BUPAKCHUM, KHUCIIO-
COJIOJTKM, HATYpaJIbHUIA CMaK S0JTyK, MICJISt TEPMIYHOTO 00POOIEHHS.

[loka3Huku sKOCTI miope 3 rapOy3a, sSKE€ BHUTOTOBICHO 3 JI0JaBaHHSIM
JUMOHHOI KHUCJIOTH 0O€3 BHKOPUCTAHHS MONEPEIHBOrO IPOLECYy TOMOIeHi3alii, Ta
nope 3 rapOys3a, sIKe BUTOTOBJIEHO O€3 [0/aBaHHSAM JIMMOHHOI KHUCJIOTH Ta 3

BUKOPUCTAHHS TTONIEPEAHBOTO MPOIECY TOMOreHi3allii HaBeIeHo B Ta0:1.3.4.

Taomung 3.4
XiMiuHuii cKIax mope 3 rapoy3y micas 30epiranns nporsirom 12 micsiis (N=3, P>0,95)
N MacoBa yacTka MacoBa 4yacTka BiTaMiHiB, MTI' %
HaitmenyBanus
. B- C B1 B2 PP
ope, Crocio
PO3UMHHHX CYXMX | IEKTHHY, T | KAPOTHH

KOHCEpBYBaHHS

pedoBHH, %

ITrope rapOy3oBe Oe3 9,0 1,92 3,9 1,7 0,03 0,03 | 0,34
JIOaBaHHsA JTUMOHHOL
KUCJIOTH
CTepHIITI30BaHE
aCENTUYHUM
CII0COO0M

ITrope rapOy3oBe 3 8,0 1,92 3,4 6,0 0,02 0,02 | 0,31
OAaBaHHSA TUMOHHOL
KUCJIOTH
CTEPUITI30BAHE B
CKJITHUX OaHKax

[Tokazauk pH mrope, sike BUTOTOBIICHO 3 JAOJaBaHHSM JIMIMOHHOT KHCIIOTH 4,2,
MacoBa YaCTKa TUTPOBAHUX KUCIIOT (y PO3paxyHKy Ha JJUMMOHHY KHCIIOTY) ckianana 0,3 %.

Iloka3zuuk pH mriope, sike BUTOTOBIEHO O€3 J0JIaBaHHSIM JIMMOHHOI KHCIIOTH D,7,
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MacoBa YacTKa TUTPOBAHUX KUCJOT (y pO3paxyHKy Ha JUMOHHY KUCIOTY) ckianana 0,5 %.
MacoBa yactka miHepanbHuX gomimok 0,01 %. JloMIKKu pOCIMHHOIO MOXOKEHHS Ta
CTOPOHHI JIOMIIIIKY HE BUSIBJICHI.

[Trope TapOy30Be, sIKe BUTOTOBJIICHO B aCENTHYHUX YMOBaX 3 BUKOPHUCTaHHSIM
MONEePEHBOT0 MPOIECy TOMOreH13allli, Ma€ 30BHIIIHINA BUIIISA Ta KOHCUCTEHIIIO, Y
BUIJISIII HIKHOT OAHOPLAHOI mpoTepToi Macu. YITKo BiIUYBA€ThCS HATypalbHUM,
no0pe BUpaXEHUM CMak Ta 3amax rapOy3y, micias TepMmiyHoro oopoOnenHs. Kosmip
OHOPITHUIA 3a BCI€I0 Macow, BIACTUBUN HATYpalbHOMY KOJILOpY rapOys3a,
OpaHXEBU 3 UEPBOHUM BIJTIHKOM.

[Trope rapOy30BOrO, sIK€ BHUTOTOBICHO ©O€3 BHKOPHUCTAHHS MPOIECY
rOMOTeHiI3allll, CTepWIi30BaHE B CKJISHUX OaHKaX Mae€ 30BHINIHIA BUTJIAA Ta
KOHCUCTCHIII}0, Y BWIJIAJI HE OJHOPIMHOI MpoTepToi Macu. B meskux 3paskax
BIIMIYAETHCS BIAIIAPOBYBaHHS piAuHU YITKO BIAUYBA€TbCS HATypajbHUM, 100pe
BUpAXEHWM CMakKk Ta 3amax rapOy3y, micis TepMiuHoro oOpoOienns. Komip He
OJTHOPIJTHUH 3a BCIEIO MACOI0, BIIMIYAIOThCS 3HAYHI MOTEMHIHHA Iapy. BinTiHOK Bix
OpPaHXEBOTO 10 TEeMHO KOpU4YHEBOro. Jlisi BuU3HAueHHsA 00’ €KTUBHOCTI y BHOOpI
TEXHOJIOTIYHUX IMapaMeTpiB, 3 METOI0 3MEHIIEHHS TEPMIYHOTO BIUIMBY Ha BUXIIHY
CUpPOBUHY, OyJ0 TPOBEICHO JOAATKOBI JOCHIIKEHHS 3 BHKOPHCTaHHSIM
CIeKTpO(HOTOMETPUYHUX METO1B, METOJIMK Ta O0JIaHAHHS

CnekTpajabHi Ta @napaMeTpPH4YHi XapaKTePUCTHUKH KOJbOPY
nope 3 rapoysa npu tepmiudomy BmauBi g nocnimkenns Oynu BimiOpaHi
3pa3Kud TIOpe, SKE BUTOTOBJICHO 3a PI3HUMH TEXHOJIOTISIMU. Y JOCKOHAJIEHA
TEXHOJIOTIA Tependadae, MUTTEBUN MinirpiB mope ao temmeparypu 80°C, micis
cTepuiizamis B moTomi 3a Temmneparypor 138 °C 2 mpotsrom 190 c. ITope, sike
Oyno BimiOpano, mo3Haumnu 3pa3zok Ne 1. 3a TpaauiiiHOIO TEXHOJOTIEIO
BUTOTOBIIOIOTh TIOpPE 3 TapOy3y, 3a YMOBH TEPMIYHOTO BIUIMBY Ha CHPOBHHY 32
temneparyporo 105°C £2 npoTtsirom 20 XBUIIMH 3 MOCTIAYIOUOIO CTEPIITIZAIIIEIO MTIOPE
B noToli 3a temneparypoto 120 °C mpotsirom 155 xB. ITiope, sxe Oyno BigiOpaHo,
no3Haunnu 3pazok Ne 2. Ilepen HOCHIKEHHSM CHEKTPAIbHUX XapaKTEPUCTHK,

BUTSDKKUA 3 3pa3ky Ne 1 ta 3pasky No 2 po3BoawSid OpraHiYHUM PO3YMHHUKOM
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(netponeiinuii edip), 32 yMOBH, 11100 OCHOBHA Maca KparokK 3HaXOJujach B 00JaCTi
HaiOuTbmol yyTmBocTi criektpodoromerpy (0,2 - 0,6). CriekTp mOTIIMHAHHS IHOPE,

sIK€ BUTOTOBJIEHO 32 YJJOCKOHAJIEHOIO TEXHOJIOT1€10, 3pa3ok Ne 1, HaBeneHo Ha puc. 2.1.

800

600 A G647
200 Aass | A //\530 /\\
/N /NN [\

202 /100 \/ VlOO \/ \

LS & S S

TTOB/KIIHA XBIDUIL, HM

04 08 1 1,2 14 16 1,8 0,3
OITIMHA THTBHICTE, D

Puc. 4.1 XapakTepuCTUKH CIEKTPY IIOpe TapOy30BOro, 3a yJ0CKOHAJIEHOI TEXHOJIOTIE0
oM, 510 um Ta 530 M. HeoOxiHO BIAMITUTH, IO OTPUMAaHHI CIIEKTPU MOTJIMHAHHS,
XapaKTepHl JJi1 BYIJIEBOJHEBUX KapOTIHOIAHUX MICMEHTIB. OTPUMMaHi JOMIHYIOYI
iKY HaOUIbII OJIM3BKI 10 CIEKTPIB MOTJIUHAHHS XIMIYHO YUCTOTO [-KapoTuHy (453
HM Ta 484 um) [101]. OnHOYAaCHO B XapaKTEPUCTHIll CHIEKTPIB BIAMIYEHO MAKCUMYM
B oOyacti 647 HM, TOIVIMHAHHS B JIaHOMY Jiama30Hl1 XBWUJIb XapaKTEPHO IS
xjaopodiri, a came xmopodity () , 680 HM, - ocobauBa Gopma Xiaopodiny, sika
BUKOPHUCTOBYETHCS ISl OKCUTEHIB (oTOoCcHMHTE3y. HalicuibHille morinHae CBITIO B
(ioaeTOBO-OJAKUTHUI 1 OpaH)KeBO-4EepPBOHIN YacTHWHI crekTpa, Ta Xjopodiry (b),
647 ub, popma xsopodiny, ogHa 3 JOIMOMDKHHUX IMIrMEHTIB ()OTOCHHTE3Y y BHUIIUX
POCJIMH, 3€JICHMX BOJOPOCTEH 1 EeBIJIEHOBHE, a TaKOX Yy Il1IaHOOAKTepiil Trpynu
npoxiaopodit [101].

HaBeneni pesynbrartd, cBimYaTh, IO TPH BUKOPUCTAHHI YAOCKOHAJIEHOT
TEXHOJIOT1i BUPOOHUIITBA TIOpE 3 rapOy3a MakCUMaIbHO 30epiraloTbes XI0poQiTbHi
MITMEHTH, K1 MPUCYTHI y cupoBuHi. [lapanensHo HaBeleHHI AaHHI, PO HASBHICTH
BIUTUBY XJIOPO(UIHPHOTO KOMIIOHEHTY MITMEHTHOTO KOMIUIEKCY, CBig4aTh IIpo
MO3UTUBHUM PE3yNbTaT 3aCTOCYBaHHS KOPOTKOYACHUX IMapaMeTpiB OOPOOJIEHHS
CUpPOBHHH. B pe3ynbrari HaBEIEHOTO CIi 3a3HAYMTH, M0 3aCTOCYBaHHS
KOPOTKOYAaCHOTO TEPMIYHOTO BIUIMBY HA CHUPOBHUHY POCIMHHOTO TOXO/KCHHS, B
4acTOCT1 Ha rapOy3, TO3UTHUBHO BIUIMBAE Ha 30€PEKEHHS TMOKA3HUKIB SKOCTI,
0COOJIMBO KOJIp Ta HA 30€peKeHHs O10JI0TTYHOT LIIHHOCTI.

CrexTp NOTJIMHAHHS BUTSDKKM 3 IMIOpPE TapOy30BOro, sIke€ BUTOTOBJIEHO 3a
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TPaAUIIAHOIO TEXHOJIOT1€r0, 3pa3ok Ne 2, puc.3.2. 3HAaUHO HIKYIH.
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Puc. 3.2 XapakTepuCTHKH CIIEKTPY IMOpe rapOy30BOT0, 33 TPAAUIIHHOIO TEXHOJIOTIE0

baratokpatHe TemyioBe 00poOseHHs rapOy3a Ha pI3HMX  CTafisix
TEXHOJIOTIYHOTO ITUKJIy, TPHU3BOJUTH 1O YTBOPEHHS Ta HAKONMUYCHHS TEMHO-
KOJIBOPOBUX 3’€JIHAHb XIMIYHOI NMPHUPOIH, a TaKOX JI0 PYWHYBaHHS ITIrMEHTHOTO
KomIuiekcy rapOy3y. Ilpu mopiBHsSHHI cnekTpiB, puc.4,1 Ta puc. 3.2, MOXKIMBO
3pOOWTH BUCHOBOK, IO IMOKA3HUKH 3HAYHO BUIIM Y IIOpE, SKE BUTOTOBJICHO 3a
YIOCKOHAJICHOK TEXHOJIOTIEI. [0 TOJMOBHUX MOKA3HMKIB SIKOCTI BIIHOCSTH KOJIp
NPOAYKTY. XapaKTepUCTUKU KOJHOPY MIOPE 3 CHPOBUHU POCIMHHOTO MOXOHKEHHSI, B
JaHOMY BUTAJKY TapOy3a, 3aJIeKHUTh, BT CKIaAy 1 3MICTY KapOTIHOITHUX MITMEHTIB,
AKl CXWJIbHI JO JIETKOTO OKHCIICHHS, MEPETBOPEHHsS B 130Mepu, 3HEOapBICHHS Ta
3/1IaTHI PYWHYBaTUCS, TPU TEPMIYHOMY BIUIMBI, 1[0 HETATUBHO BIUIMBAE Ha KOJIp
roToBOrO Mope. BiamivaroTecst 3a0apBieHHS Ta MOTEMHIHHS, BiJl TOMapaHYeBOIo JI0
KOPUYHEBOT'O KOJIBOPY.

3MiHHM KOJbOPY BiIOYBAaIOThCS HE TUTBKU B1J] TEPMIYHOTO BIUIMBY, 1 B MpoIIECi
30epiranfs. BUKOpHUCTOBYIOUM TPEXKOJOPHUMETPUUYHY CHUCTeMy XaHeTepa, Oyio
JOCIIDKEHO TMapaMeTpu KOJIbOpy TMope 3 TapOysa, SKe BUTOTOBJICHO 3a
YIOCKOHAJICHOIO TeXHOJIOTi€r0, 3pa3ok Nel Ta 3a TpaIuIiifHOIO TEXHOJIOTIEI0, 3pa3oK
Ne2, sxe 30epirajoch B OJHAKOBUX YMOBaxX Yy CKIAJICbKOMY TPUMIIIEHHI 32
temneparypu Bim 0°C mo 25°C Ta BimHOCHOI Bosorocti He Oinbimie HiX 75 %,
npotsirom 12 wicsamiB. Tlapamerpu kombopy mrope OyiaM JOCTIKEHHI HUISTXOM
CHEKTPO(POTOMETPHUIHOTO BUMPOOYBAHHS BUTSKOK Yy TIeTpoJieiHOMY edipi 3 3pas3ky
Nel Tta 3pazky Ne2, y BchbOMy jiana3oHi BUJUMOIO CIEKTPY, a MOTIM 3[1MCHEHO

OOUHMCIIEHHSI pPe3yJIbTAaTIB CBITJIIO-TIOJIMHAHHS Y TPUBUMIPHIA CHCTEM1 KOOPAUHAT 3a
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MDKHapOJHOIO cTaHAapTu3oBaHowo cuctemoro [102]. Pesynbratn HaBeneHo B Taldil.

3.5

Ta6numi 3.5
IMapameTpu 3MiHN KOJILOPY NIOpPe rap0y30Boro B nepioja 30epiranus
3pasku mope | Mixnapoana cucrema CIE Cucrema Xanerepa
X | Yy | z x |y | I | a | b | ab

Ctpok 30epiranast 3 MicsIIs

3pazok Nel 16,4 15,3 4,2 3,34 2,73 161 7,09 |2,46 2,88

3pa3ok Ne2 13,8 11,9 6,8 2,06 1,77 99 591 |5,46 1,08

Ctpok 36epiranHsi 6 MICsIIIB

3pazok Nel 16,1 14,9 4,4 2,38 1,87 146 6,99 |2,39 2,92

3pazok No2 12,4 11,6 6,3 1,86 1,47 91 581 |5,43 1,06

Ctpok 36epiranus 12 micsiiB

3pazok Nel 15,1 14,4 4,0 1,89 1,09 141 6,93 | 2,44 2,84

3pazok No2 11,8 9,9 6,1 1,44 0,90 72 571 |5,89 0,97

JlocmiJpKeHHs, K1 ~ MPOBEJAEHI 3a  JIONOMOTOK  PIBHOKOHTPACTHOT
TproxBuUMipHOi cucteMi (L; a; b), ne (L) - xapakrepusye sicKpaBiCTbh 3pa3ka, (a) -
CTYyMiHb IMIOMapaH4YeBOro BiATIHKY, (b) - CTyIiHb XOBTOTO BiATIHKY. OgHOYAacCHO 3a
JIOTIOMOTOI0 BiiHOIICHHS (a / b) - 1HTerpaJbHHUI MOKa3HUK JTOMIHYHOYOT'O KOJIIPHOTO
TOHY, MOJIMBO BHM3HAYHUTH, SIK €(PEKTUBHICTh 3aCTOCYBAHHS TEIUIOBUX ITPOLIECIB.
OTtpumaHi JaH1 103BOJISIIOTH 3pOOUTH HACTYIHI BUCHOBKH: mapameTtp ( L ) B cucremi
XanTepa 3HM3uBCA pubau3Ho Ha 12,4 % y 3pasky Nel, B Toit ke dac y 3pa3zky Ne 2
Ha 27,3 %. Iloka3nuk ( a ) y nepioAi 30epirantst npoTsroM 12 MicsiiiB 3MEHIITUBCS HA
2,25 % Tta Ha 3,38 % BIANOBIAHO, IO CBITYUTH MPO 3HWKEHHS IHTCHCHUBHOCTI
MOMapaHYEBUX BIJITIHKIB CIIEKTPY.

AHanizyroun 3MiHH TMapaMeTpiB 3paskiB Mmope rapOy30BOTO, (BUTSIKKH B
netpoieitHom edipi), B cuctemi CIE, puc 3.3, MOKHIMBO 3pOOMTH BHCHOBOK, IO
MPOTATOM TEPMiHY 30€piraHHs CIOCTEpIranocs 3HWKCHHS TOTJIMHAHHS y CHHBOI,
3eJIeH01 Ta 4YepBOHOIO obnacTsx crekrpa (X, Y, Z), Mo CBIIYUTh MPOo 3HeOAPBICHHS

3pa3KiB.
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Puc. 3.3 3miau xossopy mope 3 TapOy3a B mepiof 30epiranns: 1 — 3paszok Nel; 2 - 3pazok Ne2

HeoOxigHo 3a3HauMTH, MO y TIOpPE, SKE BUTOTOBJICHO 3a TPaJAMIIIHOIO
TexHoJIoT1t0, (3pa3ok Ne 2), 3HM)KEHHS IHTEHCUBHOCTI 3a0apmieHHs (L) € OuibIn
3HAYHUM 1 CTAHOBUTH 70 1,5 pas3u Bijl MOYaTKOBOTO MOKa3HUKA 3a 12 MiCSIIiB.

B nanomy Bunaaky mokasuuk ( b ), MOXKJIMBO BBa)KaTH OCHOBHOIO CKJIaIOBOIO
cepell TOKa3HUKIB, SKi HOPMYIOTBCS y TOTOBMX XapuyoBHUX NPOJYKTax, SKi
MOTIEPEHBO IM/IIaBAIM TEePMIYHOMY 00poOJeHHI0. B Toi ke yac CIiBBiTHOIICHHS
noka3uukiB (@ / b ), cBigunTh mpo HakomwueHHS TeMHO(ApOOBAHUX CIOJYK Y
MIOPETOI0HOMY TIPOTYKTI.

VY mope rapOy30BoMYy, sIKe BUTOTOBJIEHO 3a yJIOCKOHAJIEHOIO TEXHOJIOTIEIO |,
3pa3ok Nel, mokaszHuk ( b ), MpakTHYHO HE 3MIHMBCS, IO CBITYHUTH MPO CTAOLIBHICTH
Ta HE3HAUYHUX JICCTPYKTUBHHUX 3MiHAX y Tepioj 30epiranns, npotsarom 12 micsiis. B
mope rapOy30BOMY, K€ BUTOTOBJICHO 3a TPATUIIHHOIO TEXHOJOTi€I0, 3pa3ok Ne2,
noka3Huk ( b ) 3HaYHO BHCOKHMIA, 10 MIATBEPKYE BUCOKUIN BMICT 5KOBTOTO BIATIHKY
BUJIUMOTO CIIEKTPY y (OPMYBaHHI KOJBOPOBOCTI. TeMmu 30UIbIIEHHS IHOTO
MOKa3HMKA B MPOIIeCci 30epiraHHs Mmope, NpoTsIroM 12 MicsIiB, CBiAYATh MPO MIBUIKE
YTBOPEHHS 1 HAKOTIMYEHHSI )KOBTO-KOPUYHEBHUX TOHIB.

VY mrope, sike BUTOTOBJICHO 32 yIOCKOHAJICHOIO TEXHOJIOTi€r0, 3pa3ok Nel, mpu
30epiranHi mpotsarom, 12 wmicsmiB, iHTerpanbHUK MmokasHuk ( @ / b ), 3HU3MBCA
npubnuzao Ha 0,13 %, B TOH ke yac y Mmope, SKe BUTOTOBIEHO 3a TPATUIIAHOT
TeXHOJOTi€l0, 3pa3ok Ne2, Ta 30epirayioch B aHAJOTIYHUX YMOBAaX, IHTErpaTbHUN
MTOKa3HHUK (a/ b)) suusuBes Ha 10,2 %. Taki po30DKHOCTI, CBiAYaTh MPO

IHTEHCUBHI MPOILIECH, 1110 MPHU3BOAATH J0 3MIHU KOJBOPY, a caMe 3HAYHE 3HMKCHHS
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JOMIHYIOUOTO TMOMapaH4YeBOI0 KOMIIOHEHTY KOJIbOPY Ta HAaKOIMHMYEHHSAM Oypo-
KOPUYHEBUX BIATIHKIB, OCOOJMBO TMpH 3aCTOCYBAHHI TpPAJULIMHOI TEXHOIOTI]
BUTOTOBJICHHS MIOpE 3 rapoy3a.

B pe3ynbTaTi NpoBeaeHUX TOCTIIKEHD CIIEKTPaJIbHUX XapaKTEPUCTUK 3pa3KiB
mope rapOy30BOro, SK€ BHUTOTOBJICHO 3a YJOCKOHAJICHOI Ta TPaAULIHOIO
TEXHOJOTIIMH, MOJIMBO 3pOOUTH BHCHOBOK - TIIOpE SKE BHUIOTOBIEHO 3a
yIOCKOHAJICHOK TEXHOJIOTII0, B TpoIleci 30epiraHHs CTaOUIbHO 3a KOJIBOPOM IpHU
NOPIBHSIHHI 3 MIOpE , SIKE BUTOTOBJIEHO 3a TPAAMIIIHOIO TEXHOJIOTIEI0 Ta B MEPIOJ

30epiraHHs 3Ha4HO OyJI0 3MIHEHO KOJIIp BiJl MIOMapaH4YE€BOroO /10 TEMHO-KOPUYHEBOTO.

YaockoHaeHHs1  TeXHOJOril  mopenogioHux  HamiBpadpukartiB 3
CHPOBUHH POCITHHHOI0 MOXOKEHHS

dyHnaMeHTaabHI JOCHIPKCHHS 3 BU3HAUCHHS HATHUBHUX pPEYOBHH Ta
CHEKTPAIbHUX  XapaKTePUCTUK KOJbOPY TOTOBUX MPOIAYKTIB, MIATBEPIUIU
€(eKTUBHICTh MPOBEACHHS MPUKIAAHUX TOCTIIKEHb 3 YAOCKOHAJIEHHS TEXHOJIOTIi
BUPOOHUIITBA MIOPETIOAIOHUX MPOTYKTIB 3 CHPOBHUHH POCIMHHOT'O MOXOJIXKEHHS.

[Ticns mpoBeAeHHST €KCIEPUMEHTY B MPOMMCIOBUX YMOBAX, 3alpPOTIOHOBAHO
TEXHOJIOT1I0 BUPOOHUIITBA MIOPE 3 POCIMHHOI CUPOBUHH, pHUC 3.4. 3acTOCYBaHHS
napaMeTpiB TEXHOJOTIYHHMX OIlepalliii JO3BOJISIOTh MIHIMIZYBaTH BIIMB TEPMIYHOTO

00pOoOJICHHS! CHPOBUHH, SIKUW HETaTUBHO BIIMBAE HA SKICTh TOTOBOT IIPOTYKIIii.
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\ 2
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Acentnyne
KOHCEPBYBaHHS

Puc. 3.4 TexHonoriyaa cxema BUPOOHHUIITBA MIOPE 3 CHPOBUHH POCIMHHOTO MOXOHKEHHS

I'apOy3 moctymae 31 ckinagy Ha mepepoOJieHHs, TEPBUHHA TEXHOJOTTYHA
orepallis BKJIIOYAE IHCICKTYBaHHS JUIS BUSBICHHS ITONIKO/PKCHHMX, THWIMX Ta
HEJO3pUIMX IUIOMIB, SIKI BIAOPAaKOBYIOTh Ha CTpIUKOBOMY TpaHcmnopTepi. [licis
iHCcnekii mioau rapOy3y HaaAXoAsTh Y MUWHUN TpOCTIp BaHHU Oe3nepepBHO. s
OUTBIII IHTEHCUBHOTO MUTTS y MUWHIA BaHHI CTBOPIOETHCS OYPIIIHHS 3a JIOMTOMOTOIO
CTHUCHEHOT'0 TIOBITpsI, TeMIieparypa Boau y BanHi Bix 20 g0 30 °C. Bumuri rapoysu 3
MUHHOTO TPOCTOPY TMEPEMIMIAIOThCA TMOXUIUM KOHBEEPOM. Y BEpXHIH YacTUHI
KOHBeepy (Tepe]; BUBAaHTaXEHHSIM) rapOy3u OIMOJICKYIOThCS BOJOIO 3 AYIIOBOTO
IPUCTPOr0, THUCK Boau Bim 196 mo 294 klla. Ilicma omosickyBaHHS, TapOy3H
IHCIICKTYIOTh, Ha TMPHUCTPOI BIIAUIAIOTH TUIOJOHDKKY, MICISA IJIOAM Ha CTPIYKOBO-
JAHITIOTOBOMY TPaHCHOPTEpl TPAHCHOPTYIOTh HA OOJNIATHAHHS IJIS 3HATTS KOPH Ta
BHUJIaJICHHs HAaciHHsA. OUHWIIEeHH] IUIOAU TOAPIOHIOIOTh Ha MMIMATOYKH PO3MIPOM Big 5
1o 6 mm. IlImarouyku rapOy3y mingaroTh Ha MPUCTPIM UISI MPOTHUPAHHS OBOYIB.
[IpoTtupanHs mPOBOASTH MOCIIMOBHO MoABiiHO. Ilepiie mporupaHHs Ha cuTax 3
po3mipoMm oTBOpiB Bix 1,2 MM 1o 1,5MM, npyre mpoTHUpaHHS HA CHTax 3 PO3MIPOM
otBopiB Bix 0,4mm 1o 0,05mMm. [IpoTepty mopenonioHy Macy MUTTEBO MiAITPiBAIOTh
no temmneparypu 80 °C Ta Ha NTPOIYKTONPOBOAI HAMNPABISIOTH HAa MPOIEC
roMoreHizamii, ma tuckom Big 10 mo 15 Mlla, gucnepcHicTs mOpe MOBHHHA
ckiagaty Big 20 go 30 MKMm.

B 3anexHocti Binm motped Ta MOTYKHOCTEH, MIOPE BUKOPUCTOBYIOTH IS

MOAANBIIOr0 BUPOOHHUIITBA MPOAYKTIB (PYHKIIIOHATIBHOTO MPU3HAYEHHS ISl JAITEH,
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a00 MPOBOJSATh KOPOTKOUACHY CTEPUIII3AIlII0 B MOTOIIl, 32 MPUHIIUIIOM aCENTUYHOTO
KOHCEpBYBaHHs, Micis 30€epiraloTb Ta BUKOPUCTOBYIOTH JUIsl BUPOOHHUIITBA APYTHX
BUJIB npoaykiii. CTepuiizaniio NpoBOAATh 32 pO3pPOOIECHUMH Ta 3aTBEPIKECHUMH Y
BCTAHOBJICHOMY MOPSIKY PEKUMAMU CTEPUITI3allii.

3anponoHOBaHa TEXHOJIOTTYHA CX€Ma BIIPIZHAETHCS Bl TPaAMIIIHOI Ta Mae
psJ TIepeBar, OCHOBHOIO 3 SIKMX € MaKCHMallbHE 30€PEKCHHS HATUBHUX PEUYOBHH, SKi
MICTSITCSL Y CUPOBHHI.

3aBAsIKM  BUKOPUCTaHHIO YHI(IKOBAHMX TEXHOJOTIYHUX OMNEpalii, sKi
J03BOJISIIOTh  3MIIMCHIOBATH TepepoOJieHHs OBOYIB Ta (PYKTIB TapayiesibHoO, 0e3
3YNUHEHHS TEXHOJOTIYHOTO MPOIECY, TEXHOJOTis mepepolbsieHHsT € THydkoro. Ha
KO)KHUW BUJI CHPOBHHHU PO3POOJICHO TMapaMeTpH Ta TOCTIIOBHICTh TEXHOJIOTIYHOTO
npoIiecy, M0 BKIIOYCHO 10 TEXHOJIOTIYHOI KapTH, Ta HaBEJCHO Y HOPMATUBHUX Ta
TEXHOJIOTIYHUX JOKYMEHTaX, SKi 3aTBEP/PKCHI Yy BCTAHOBJICHOMY TIOPSJIKY.
HezanexHo Bif BUIY CUPOBHHHM, 3aIIPOIOHOBAHO MPOBOAUTH MEPEepOOSICHHS IiCIs
MOTIEPETHHOTO KOHTPOJIO HAa BIIANOBIIHICT, BCTAHOBJICEHUM IIOKAa3HHMKAM SIKOCTI Ta
0€3MeYHOCTI, 32 YMOBU JOTPUMAHHS Y€pPTH HAJIXOJKEHHSI CHPOBUHU Ha BUPOOHUIITBO.

A6nyka migaaoTh 1HCIEKIIT, MHIOTH 3 MOCIAYIOYUM OIOICKYBaHHSM BOJIOIO,
3a tuckom Big 130 mo 150 kIla. Ha crpiukoBoMy TpaHcmoptepi, s01Iyka
HaIPaBJISAIOTh Ha MOJAPIOHEHHS HA MIMATOYKH po3MipoM Bix 3 g0 5 mm. IlonpiGHeHni
s0lyKa MiAJal0Th Mpolecy MPOTHPAHHS Ha MPOTHPAIBLHOMY YHI()IKOBAaHOMY
obnagHanHi. [IpoTupaHHs MPOBOAATH MOCHINOBHO y ABa ertanu. [lepmmwmii etanm Ha
MPOTUPOYHIM MaIKHI 3 llaMeTpoM OTBOpPIB cuT Bix 1,2 go 1,5 MM, apyruii eram Ha
MPOTUPOYHIM MamwuHi 3 giametrpoM otBopiB cut Big 0,7 go 0,8 mm. IIporepry
mopenoniOHy Macy MHTTEBO TiAirpiBatote g0 Temmepatypu 80 °C Ta Ha
MPOTYKTOINPOBO/II HAITPABIISAIOTH HA MPOIEC rOMOTeHi3alrii, miax Tuckom Big 10 go 15
Mlla, nucnepcuicts mope moBuHHA ckiianaty Bix 20 mo 30 mxMm. Burotosneno mope
HAIPaBISIETHCS HAa BUPOOHUIITBO (YHKIIOHATBHUX TMPOMYKTIB, 3T1IHO TEXHOJOTII,
a00 HampaBls€TbCS Yy MOPOAYKTONPOBOAl HAa TMpPOIEC CTepuilizalii B MOTOII],
MPUHIMIIOM AaCeNTUYHOTO KOHCEpPBYBaHHA, [Jsi 30epiraHHd 3 MOCIIIYIOUUM

BUKOPHUCTaHHSAM [UJIi JPYTUX BHUAIB MPOAYKTIB xapuyBaHHs. Crepuiizalito
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MPOBOJATh 32 pPO3pOOJEHMMHU Ta 3aTBEPIKEHUMU Yy BCTAHOBICHOMY HOPSAIKY
peXUMaMu CTepUIII3aLlii.

[Ticas mpouecy crepuiizanii B MoToIll, 0BoYeB1 a00 (pykTOBI mtope (HacyroTh B
acenTHYHI MIMIKKA 3 MOJIMEPHHUX MarepiaiiB — 3TIHO 3 YMHHUMH HOPMATHUBHUMU
JOKyMEHTaMH a00 iMOOPTHOro BMpoOHMITBA MicTKicTio Bix 0,20 M3 o 1,40 M3, sxi
yNaKOBYIOTh Y 3aXMCH1 MeTaJIeBl KOHTeHEepH (O0UKM), BUTOTOBJICHI 3 HE KOPO31MHUX
MaTepiajiiB ado IHIIMX MaTepiaiiB 13 3aXMCHUM MOKPUTTSM (MakyBaHHs Tuiy “ Bag-

in-barrel”).

TexHosoriss BUPOOHHLTBA ACOPTHUMEHTY (YHKUIOHAJIBHUX HPOAYKTIB
JJISL AiTed XBOPHUX HA Mi€10HepPHUT

[Ipu cTBOpeHHI HOBUX BUIB MPOYKTIB OyJI0 BPaXOBaHO HACTYMHI (PaKTOPH:

- (YHKUIOHAJBHUN BIUIMB JIIKYBAJIbHO-IPOQUIAKTUYHOIO XapyyBaHHS Ha
OJly’KaHHS TUTHHH B TIEP10/1 3aXBOPIOBAHHS HUPOK Ta B TIEPI0J1 peMicii;

- 3a70BOJICHHS (Di310JIOTIYHOT TOTpEeOH AHWTIYOr0 OpraHi3My B XapuyOBHUX
PEUYOBHMHAX 1 €HEPrii; MICIIEBUN 1 3arajbHUM BIUIUB Xap4yyBaHHS Ha OpraHi3M JIUTUHH;

- IKICHMIM CKJIaJ] BCiX BHJIIB CHPOBHMHHM Ta CAHITAPHO Tiri€HIYHUN PIBEHB;

- 3MiHa XIMI9HOT'O CKJIaJy CUPOBHHHU B MPOIIECi TepepoOIeHHS.

Po3po06ieHHsT THYYKHX TEXHOJIOTi Ta aCOPTUMEHTY MPOAYKTIB IJIs JITEH
XBOPHX Ha MIEJIOHEPPUT MPOBOAUIOCH 3a JIBOMA eTarnamMu — QyHJIaMEHTAIBHUHN eTar
JOCITIJDKCHHSI Ta IPUKJIATHAN €TaIl TOCTiHKEHHS.

Ha ocHOBi (yHIamMeHTaNbHUX JOCIIIHKEHb, PE3ylbTaTH, SKUX OMHCaHI B
MOTIEPeIHIX pO3AUIax, OyJIM TPOBENCHI MPUKIATHI JOCHIIKEHHS B yMOBaX
1abopaTOpHOTO KOMIUIEKCY Ta B yMOBaX BHpOOHHWITBA. Taki mapanenbHi
JOCTIDKCHHS] JTal0Th MOXJIMBICTE OTPUMATH MaKCHUMAJIbHO TO3UTHBHI, TOYHI
PE3YNIbTATH TA MIPOBECTH BIPOBAKEHHS TEXHOJIOT1] HA MiAMPUEMCTBAX Tay3l.

VHiikoBaHA TEXHOJIOTISI BUPOOHUIITBA TMPOMYKTIB  (DYHKIIIOHATHEHOTO
MPU3HAYCHHS JJIsI AITe XBOpUX HA Mi€TOHEMPUT BKIIOUAE OCHOBHI €TaIH:

- MATOTOBKA CHPOBHUHM 1 KOMIIOHEHTIB;

- 3MILTYBaHHS MIATOTOBJICHUX CUPOBUHU 1 KOMIIOHEHTIB;
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- (pacyBaHHs Ta cTepuiizaliga adbo macrepusartis.

AcopTuMeHT (QYHKUIOHAIBHUX MPOAYKTIB Ta HAMoOiB I JIKYyBaJbHO-
NpOo(UTAKTUYHOTO XapyyBaHHs JITEi, XBOPUX HA MIEJOHEPPHUT :

- Iliope ¢dpykTOBO-OBOUEBE Ha OCHOBI 50dyka, OaHaHy Ta TrapOy3a 3
JI0JaBaHHAM €KCTPAKTY JiKapchKkoi pocnuuau Rhizoma Smilacis Glabrae 1-7R%;

- ITrope ¢pykToBe Ha OCHOBI 50yKa Ta OaHaHy 3 JOJaBAaHHSM EKCTPAKTY
nikapcbkoi pocanau Rhizoma Smilacis Glabrae - 1R%;

- ITrope oBoueBo-(pykTOBE Ha OCHOBI TrapOy3a Ta s0iIyKa 3 J0JaBaHHSIM
eKCTPaKTy JiKapchkoi pociunu Rhizoma Smilacis Glabrae - 1R%

- Hekrtap a0nyuyHuil 3 ekcTpakToM Jikapchkoi pociuHu Rhizoma Smilacis
Glabrae T 1k%;

- HekTap OanaHOBHI 3 €KCTPAaKTOM JiiKapchkoi pociauau Rhizoma Smilacis
Glabrae 1%

- Hextap s06myuHO-6aHAaHOBUIN 3 €KCTPAKTOM JIiKapchkoi pociuHu Rhizoma
Smilacis Glabrae 1%

OyHKIIOHAIBHI TPOAYKTH [JIs JITe 3 3aXOBaHHSAM Ha MmieaoHeDpUT
OCHOBaHI1 Ha POCJIMHHIN CUPOBHHI, sIKa TPAAUIIIHO BUPOLTY€EThCs B YKpaini Ta Kurai.
HaruBHI pedyoBUHM CHpPOBHHH, SIKi MarOTh (YHKIIIOHAIBHY Jif0, XIMIYHUN CKJIaJ] Ta
TEXHOJIOT1YHI TTOKa3HWKH BHBYEHI, PE3YyIbTAaTH JOCIIKCHb HABEJACHO B IMONEPEIHIX
po3ainax. B ymMoBax BIACYTHOCTI CHpPOBMHU TIpU BUPOOHHUIITBI TPOIYKTIB
(GYHKITIOHATPHOTO MPU3HAYEHHS, 3alPOTIOHOBAHO BUKOPHUCTAHHS MIOPE 3 OBOYIB Ta
GpYKTIB, IKE BUTOTOBJICHO 32 IPUHITUIIOM aCENITUYHOTO KOHCEpBYBaHHs. Pe3ynpTaTn
JOCIIHKEHB 3aMIPOIIOHOBAHOTO MIOPE, TAKOK HABEICHO B MOTEPETHIX PO3ILIaX.

OmHOYacHO OJHWUM 3 OCHOBHUX KOMIIOHEHTIB MPOMYKTIB (yHKITIOHATHHOTO
MpPU3HAYCHHS JIJIS ITeH 3 3aXBOPIOBAHHIM Ha MIE€TOHE(PPUT € EKCTPAKT 3 JIKAPCHKOT
pociurn Rhizoma Smilacis Glabrae (1 1X%). Jlikapceka pociura Rhizoma Smilacis
Glabrae (1K %) me Bupomyerscs B Ykpaini. B monmepemnix posginax Oymo
HaBEJICHO PEe3yJIbTaTH JOCIHIJKEHHS XIMIYHOTO CKJIaAy POCIMHU 1 €KCTPAKTy 3 Hei,

BUBUYCHO XIMIYHHMH CKJIaJl, HATUBHI PEYOBUHH, TEXHOJIOT1YHI MOKa3HUKH. OCOOIMBO

228



JIOBEIEHO €(EKTUBHICTh BUKOPUCTAHHS €KCTPAKTY Ta MPOAYKTIB Ha MO0 OCHOBI MpHU
nikyBaHH1 HUpOK. Lli nocmikeHHs Oyiy MpoBeAeHl B yMOBaxX KITHIYHUX JTOCHIIKEHb
Ha TBapyHAax - MIypax.

I[lepepobnenns nikapcbkoi pociuau Rhizoma Smilacis Glabrae ((L1R%), ne
€ 3pYyYHUM IMPOLIECOM, aje AJii MAaKCUMAaJbHOTO 30€peKEHHs HATUBHUX PEUYOBUH
HEOOX1HO 3aCTOCYBATH ONTUMAaJIbH1 TEXHOJIOTTYHI IPOLECH.

Po3po0aenns ONTHMAJBbHUX napaMeTpis npouecis
nepepooieHHs KOPiHb JIiKTOPCBKOI pocauHu. Y 1a00OpaTopHUX Ta
IPOMHUCITIOBUX YMOBax OyJi0 nmapajieibHO BUTOTOBJIEHO MPOAYKT 3 KOPIHHS JIKaPChKOi
pociuru Rhizoma Smilacis Glabrae (-1 %5):

- 3pazok Ne 1 HacTili, IKMii BUTOTOBJICHO 32 TPAAMIIIIHOIO TEXHOJIOTIETO;

- 3pazok Ne 2 ekcTpakT, SIKHH BHIOTOBJICHO 3a TEXHOJIOTI€IO, sKa
BUKOPHUCTOBY€ETHCA Yy (hapMalleBTUYHIN ramys3i;

- 3pazok Ne 3 ekcTpakT, IKUil BATOTOBJICHO 32 3alPONIOHOBAHOIO TEXHOJIOTIEL0;

Hnst BurotoBneHHs 3pa3ky Nel, ouunieHHl mHonepeaHbO KOPIHHS 3aJIUIU
MiATOTOBIICHOI BOOIO0 3a TemmepaTypu 98 +2 °C. ta mpoBaproBaIu MPOTATOM 15 XB.
3riTHO 3 TPAAMIIIHHOIO PEIENTYPHOI 3aKJIaIKOI, CITIBBITHOIICHHS MacH KOPIHHS
cknagano 13,5 xr, Bogu 100 m. Ilicns roToBuit HacTii GiIbTpyBaad Ha QUIBTPI 3
niaMmeTpoM BUTBOPIB cuT Bix 0,7 1o 0,8 mm.

Hnst  BuroroBneHHss 3pazky Ne 2 oOuuMIeHHI TMONEPEAHBO KOPIHHS
MOAPIOHIOBAIM HAa MJIMHI €KCIeNbciope A0 po3Mipy 4YacTWHOK Bim 1 mo 3 mwm.
ExcrparyBanHss TpPOBOAWIM KWUIUISYUM METWJIOBHM CIOUPTOM B peakTopi 3i
3BOPOTHHUM XOJIOJIUILHUKOM TIPY CITIBBITHOIICHH] KOpiHHS: ekcTpareHT 1: 8. [Ipomec
MOTIEPETHBOT E€KCTPAKII 3IHCHIOBAIM MPOTATOM 4acy, MOTIM BHUTSDKKY 3JIMBAIH, 1
MPOIIeC eKCTPAaKIlii MOBTOPIOBAIU TpH paszu. [licis mporecy ekcTpakirii, mpoBOAWIN
MpoIleC KOHIEHTPYBAHHS BUTSKKM HAa BaKyyM-BUIAPHIN CTaHIIII 32 TeMIepaTyporo
Bim 50 mo 55 °C. 3a tuckom 8§ klla (Bakyym 700 mm pt.cT). KoHuentpartito
npoBoawin a0 1/10 mepBuHHOro 00’emy. Ilicns koHIEHTpalii MPOBENH BIJTIH

cnupTy. MacoBa yacTka CIUPTY B TOTOBOMY €KCTPAKTI HE JOMYCKAETHCS .
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Jns  BuroroBneHHss 3pa3ky Ne 3, ouuIIeHHI MONEPEIHBO KOPIHHS
NOJAPIOHIOBAJIM HA KOJIOIAHOMY MIIMHI JO TOpoIKonoAioHoro crany. [o
MOPOIIKOMOI0HOT CyMIIIl JO0JaBajd IIYKPOBUH CHPON 3 MAacOBOIO YacCTKOIO
PO3YMHHUX CYXUX peuoBHH 6 %. Cupon JojaBaiy 3a po3paxyHKoM, 100 MacoBa
YacTKa PO3YMHHHUX CYXUX PEUOBHMH Yy po34uHI, ckianana 12 %. Ilicis perenbHOro
MEepPEeMIIIYBaHHS CYMIlll KOHIEHTPYBAJM JI0 BMICTY MacOBOi YacTKH PO3UMHHHUX
CYXUX PEYOBHH Y TOTOBOMY €KCTpakTi 57 %.

[Ticass BUrOTOBIIEHHS 3pa3KiB, OyJnO JOCIIIKEHO EKCTPaKTH Ta HAcTOi Ha
BMICT BITAMIHHOTO CKJIAJy, JJIs MOPIBHSAHHSA OyJlO MPUHHATO MOKA3HUKU BUXIJTHOT
cupoBUHU. Pe3ynbratu HaBeaeHO B Ta0ia. 3.6. PesynbTaTh mochigKeHb CBiIYaTh, 10
EKCTpakT SIKUA BHUTOTOBJIEHO 32 TEXHOJIOTIE€I0, $Ka BHUKOPUCTOBYETHCS B
dapmaneBTHuHIN Tany3i, 3pa3ok Ne 2, 3a MOKa3HMKAaMU BMICTY MacOBO1 YaCTKH
BiTaMiHIB caMuii Kpamuii. BMicT BiTamiHi 3a MOPIBHSAHHSAM 3 BHXIJIHOIO CHPOBHUHOIO
MmeHmie npubau3Ho Ha 22 %. ExcTpakT KUl BUTOTOBIEHO 3a TPaAUIIIHOIO
TEXHOJIOTIEI0 XapuoBOi rany3i, 3pa3ok Ne 2, MICTUTh MAaCOBY YacTKy BITaMiHIB MEHIII
HIK Y BUXIJHINA CUPOBUHM Npubian3Ha Ha 58 %.

Taomung 3.6

Bitaminnmii ck/1aa eKcTpaKTy Jikapcbkoi pocunn Rhizoma Smilacis Glabrae (2#8%) (n=3, P>0,95)

HasBa HOKA3HIKA Buxinna 3pa3ok Ne 1 3pa3ok Ne 2 3pa3ok Ne 3
CHPOBHHA 58 22 35
Macosa yacTtka -kapoTus, Mr % 6,1 2,56 4,8 3,7
Macosa yactka Bitaminy C, mr % 26,0 11,2 20,5 16,6
MacoBa yacTka BiTaminy Bi1, mr % 0,03 0,01 0,21 0,19
MacoBa yacTka BiTaminy B, mr % 0,06 0,02 0,05 0,03
Macosa uactka Bitaminy PP, mr % 0,8 0,3 0,6 0,4

ExcTpakT, SKuii BATOTOBJICHO 32 3alIPOIIOHOBAHOIO TEXHOJIOT1I0, 3pa3ok No 3,
TIPY TIOPIBHSHHI 3 BUXIJTHOIO CUPOBHHOIO MICTHTD BiTaMiHIB MeHIIe mpuOan3Ho Ha 34 %.
[Tpu mpoBeneHH] 3araIbHUX TOCTIKEHb HE OyJI0 METH OTPUMYBATH MPOAYKT
MEIMKaMEHTO3HOT'O MTPU3HAYEHHS 3 BUCOKMM BMICTOM HATHBHHUX PEYOBHWH, B TOH K€
yac JJiIi BUTOTOBJIGHHSI TaKOrO €KCTPakTy, HEOOXITHO 3aCTOCOBYBAaTH CKJIA/IHI
HecnenMdiuHl Ui XapyoBOi raiy3i Mpolecu Ta IHrpeaieHTu. B pe3ynbraTi

HaBEJICHOr0 BUIIE, OyJI0 MPUHHATO PIIICHHS BIPOBAJAUTH TEXHOJOT10 BUPOOHUIITBA
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EKCTPaKTy 3 KOpiHb Jikapchkoi pocamau Rhizoma Smilacis Glabrae ((L1R%), axa

HaBeJIeHO Ha puc 3.5.

Kopinsb gikapcbkoi pocjnnu
Rhizoma Smilacis Glabrae
(1%

A 4

Incneknist

v
Mmuiika MinroroBka IpociroBanus
v BOAM yKpy

Incnexnis T~ a
v . 3milnyBaHHS
MincymyBaHHst ) v
Y Iinirpis
IToapioHenHs T
\ 4

3MimyBaH“ﬂ }‘ ——————————— { HprOB“i;[ c“po“
v

KoHuenTpyBanHs
- )

dacyBaHHA

Puc. 3.5 Texnonoriuna cxemMa BUPOOHHUIITBA EKCTPAKTY

BiamoBigHO 10 TEXHOJIOTIYHOT CXEMH, KOPIHHS TICIsS CKJIAJCHKOTO
30epiraHHs 1HCIIEKTYIOTh Ha CTPIYKOBOMY TPAHCIIOPTEPi, SKUH pyXaeTbcs 3a
mBuakicTo Bix 0,1 go 0,15 m/c, ne BimOpakoBYIOTHCS MOIIKOKCHHI IIKITHUKAM Ta
rHUIl  KopiHHa. [licnst  iHCHEKIii KOPiHHA MWIOTH TMPHUHIIMIIOM JYIIOBOTO
OTIOJIICKYBaHHS BO0F0, 32 THCKOM 300450 klla. BumMuTi KOpiHHSA TiACYIIYIOTH MPHU
TPAHCTIOPTYBaHHS Ta MiAnalTh mnoapiOHeHHio. [logpiOHeHa maca mocCTymae y
cucreMy — Japo0OapKy Ta JeKepMiHATOp Ji¢ TOoJalbllie MOAPIOHIOETHCS —Ta
COPTUPYETBCA Y pacceBax, Ta OOpOOJSETBCA Yy AacIipamliOHHHUX KOJIOHKaX, ¥
CUTOBIEYHOI MaluHi, 3 MPOXoJoM cHT Bif 21k gm0 23k, B pesynbrari 3acTOCOBaHMX
TEXHOJIOTIYHUX TPOIECIB, OTPUMYEThCA Maca y BuUrsiai OopomrHa. [lapamensHo
TOTYEThCS IYKpOBUH cupomn, Llykop mpociBaioTh dYepe3 MeTaji-yloBIOBaYb, 3
JiaMeTpOM OTBOPIB CUT He Outbie HDK 3 MM. [IpocisHMiA IyKOp 3MINIYIOTH 3
MIITOTOBJICHOIO TTUTHOIO BOJOIO, 3T1IHO 3 PEHENTYPHOIO 3aKJIaJ KO0, BIAMOBIIHO 10

BCTAHOBJICHOTO TIOKAa3HHWKA, MAcOBOi YAaCTKM PO3YMHHHX CyXux pedoBuH. Ilicis
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PETENIBHOIO MepEMITyBaHHs, PO3UMH JOBOJASTH 10 KUIIHHS Ta BapsaTh npotsirom 10
xB. ['oToBU#i cupon QuIbTPyIOTH Ha PUILTPI 3 AlameTpoM oTBOpiB cuUT Bix 0,7 1o 0,9
MM. Y HIATOTOBJIEHUN CHPON AOJAI0Th MONEPEIHbO MIArOTOBIEHI KOPIHHS y BUIIIAI
oopomrHa. KOMIOHEHTH 3MIIIYIOTh 3TIJHO PELENTYPHOI 3aKIaiKH, Y PO3PAXYHKY
BMICTY PO3YMHHHUX CYXUX peuoBUH y po3uuHu 11 %. IliaroroBnenuii po3uuH
pETENbHO NMepeMilyoTh NiAirpiBatoTh A0 90 ° C ta KOHLEHTPYI0Th. KOHLIEHTpyBaHHs
OpOBOASATh Y JBOXKOpHYCHIM cTaHuli. Kopmycu migkiodeHi mNociiioBHO, Y
nepiomMy kopiyci ocratouyHuit Tuck 8 klla, Temneparypa kuninus pozuuny 45 °C, y
IpYroMy KOpIyci NpOXOJIuTh IMpollec KOHIeHTpauii 3a Temmepatypoio 70 ° C,
ocrarounnii TUck 30 klla. KoHueHTpyBaHHS MNpOBOJATH 10 MOKa3HUKA BMICTY
MacoOBOI YaCTKM PO3UMHHHUX CYXHX PEYOBHUH y ekcTpakTi 57 %. ['oToBuii ekcTpakT
dacyroTh y Tapy Ta TepMETUYHO YKYMHOPIOIOTh, 2800 BUKOPUCTOBYIOTh, IK KOMIIOHEHT
IpY BUPOOHUIITBI MPOAYKTIB (PYHKI[IOHAIBHOTO MPU3HAYEHHSI.

YuidikoBana THy4YKa TEXHOJIOTif BUPOOHUITBA
GyHKkHioHATBHUX NPOAYKTIB AJfA JiTed XBOPHMX Ha TNi€JOHe(PPHUT.
3arporoHOBaHa TEXHOJIOT1S, T03BOJIsI€ BUPOOISATH NIPOAYTH 3 CUPOBUHU POCIMHHOIO
IOXOJIKEHHs, sIKe BUPOLIYeThCS B YKpaiHi Ta Kurtai 3 BUKOpUCTaHHSIM €KCTPAKTY 3

KopiHHA Jikapcekoi pocauHu Rhizoma Smilacis Glabrae (= 1k % ). Texnonoris

3a0e3neuye MakcHUMallbHe 30€peKCHHsS HATHUBHMX PEUOBHUH CHUPOBHUHU. TEXHOJIOTIUHY

CXeMy HaBeJIeHO Ha puc 3.6.

Poc/IMHHA CHPOBHMHA Kopinb gikapcbkoi pocjanHn
v Rhizoma Smilacis Glabrae
TpancnopryBanHs, 30epiraHHs (%)
\ 4 A 4 v
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v v I ]
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\ 4
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A 4

YKynoproBaHHs
\ 4
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Puc. 4.5 Texnonoriuna cxema BHUPOOHMIITBA MPOAYKTIB JIKYBAIbHO-TIPOMITAKTUYHOTO
MPU3HAYCHHS JIs JITEH XBOPUX HA METOHEPPHUT

3anpornoHoBaHO MaKCUMaJibHE 3HW)KCHHS KUTBKOCTI TepMIYHOTO OOpOOICHHS
CHpOBUHH. Briepie 3amporioHOBaHO BHKOPHCTAHHS EKCTPAKTy 3 KOPIHHSA JIIKApChKOT
pociuan  Rhizoma Smilacis Glabrae ( & 78k %), ax KoMmIOHeHTY y HpOIyKTax

XapuyBaHHsS 3arajbHOro TMpHU3HAYEHHS, Ta (PYHKIIOHAJHFHOTO TMPU3HAYEHHS MIPH
JKyBaJIbHOMY Xap4dyBaHHI1 JIITEH XBOPUX Ha MI€TOHEDPHT.

[TapameTpu mporieciB MiATOTOBKA OCHOBHUX KOMIIOHEHTIB ONMHCAHO BHIIE.
[TigroToB/IeHI KOMIIOHEHTH 3MIIIYIOTh TIOCIIJIOBHO Y CITiBBIIHOIIEHHI, 3TiTHO 3
penenTypHoio 3akinankoro. Ilicias perenpbHOro mepeMinryBaHHS TPOAYKT MiAAAl0Th
romoreHizamii. [Iporiec romorenizaiii mpoBOIATh Y TOMOTEHI3aTOpPi 3a THCKOM Bif
15000 mo 17000 xIla (Bim 150 mo 170 krc/cm?). Jlns BUAIIEHHS KUCHIO, Macy
MiABEPTaroTh Jieaepallii mpu 3aaumkoBoMy TucKy Bin 41 mo 34 klla (Bix 0,41 o 34
krc/cm?). Tlicns mpoxykT migirpiarots g0 Temmnepatypu 80 °C i GacyloTh y CKIsHI
O0anku tuny I11-58-205, 6aHkK 3aKyHOPIOIOTH METAICBUMH KPHUIIIKAM BiJIITOBITHO 10
reOMETPUYHHUX po3MipiB OaHku. Tapa Ta KpUIIKH, SIKI BUKOPUCTOBYIOTHCS MOBHUHHI
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BIIMOBIIATH TEXHIYHMM BUMOTaM YHWHHHMX HOPMATUBHUX JOKYMEHTIB 1 MAaTH
MO3UTUBHUM  BHCHOBOK JI€P’KaBHOI  CaHITApPHO-EIMIJEMIONOrIYHOI  €KCIEePTU3H
LEHTPAJIBHOIO OpraHy BUKOHABUOI BlaJH Y c(hepl OXOPOHU 3/10POB 4.

BupoOHHUIITBO HEKTapiB JIKYBaJbHO-NPOMIIAKTUYHOTO MPU3HAYEHHS IS
JITe XBOpHUX Ha Mi€JOHEPPUT, MPOBOAATH AHAJOTIYHO 3 (DPYKTIB Ta OBOUIB, SKI
TpaJULIMHO BUPOILLYIOTh B YKpaini Ta Kurtai. /[ BUpOOHULTBA BUKOPHCTOBYIOTh
TpaauIliiiHy TEXHOJIOTiF0 BHPOOHMIITBA COKY, 3 JOJABAaHHSIM EKCTPAKTy KOPIHHS
nikapepkoi pocmuan Rhizoma Smilacis Glabrae (#&5). ExcTpakT BUIOTOBIOIOTH 3a
TEXHOJIOTIEI0 , OMUC, KOK HaBeleHO Bumle. CiK 1 €KCTPaKT 3MINIYIOTh, 3TIIHO 3
peLenTypHOIO  3akiankoro. Ilicms  peTeapHO  MEepeMilllyIoTh, TOMOTEHI3YIOTb,
miIBepraroTh Jeaepallii, 3a MmapamMeTpaMu, sKi BCTaHOBJICHI Jisi TMrOpe, Ta
nipirpisatots 10 80 ° C. IlixirpiTuili HeKTap po3aMBaOTh y CKIsHI Misiky tumy I -
53-205 Ta 3aKyHopIOIOTh METAJIEBUMHU KpHUIIKaMU 3 JaKO(hapOOBUM MOKPUTTAM.
Bumoru 111 Tapu BCTaHOBJICH] @aHTOJIOT1YHI, K 1 1151 OaHOK.

Crepunizaiiro abo macTepu3allilo MIPOJIYKTIB, HEKTAapiB IPOBOIATH 32
pekuMamu, SKi  po3poOJeHHI Ta 3aTBEP/PKEHHI Yy BCTAHOBIECHOMY TMOPSAKY.
Pesynbratit po3poOsieHHS Ta MaTeMaTUYHUN aHaji3 PeXUMIB CTepuiIizalii Ta
nacTepu3ailii HaBeJCHO BUIIIE.

BianoBigHo 10 3amporioHOBAHOI TEXHOJOT1T MOYKIMBO BUPOOJISATH MPOTYKTH
Ta HEKTapH JIKyBaJIbHO-IPO(PIUIAKTUYHOTO TPH3HAYEHHS IJIs JITeH XBOPUX Ha
nienoneput 6e3 BUKOPUCTAHHS TMEPBUHHUX TEXHOJOTIYHUX omepaiiil. MoXInBo
BUKOPHUCTOBYBAaTH IMIOpEe OBOYEBI Ta (PYKTOBI, a00 COKM KOHIICHTPOBAHI SKi
BUTOTOBJICHI Yy BUINISIAI  HamiBhaOpukaTy 3a  NOPUHIUIOM  ACENTUYHOIO
KOHCEPBYBaHHS, a TAKO)K BUKOPUCTOBYBATH €KCTPAKT 3 KOPIHHSA JIIKAPCHKOT POCIUHU
Rhizoma Smilacis Glabrae (&), sxuii koHcepBOBaHMIA BiAMOBIIHMM YHHOM.

[TapameTpu Ta mpoliecu 3MilTyBaHHS, TOMOTEHI3aIlis, aeaepaitis, ¢hacyBaHHS,
YKYIOPIOBaHHS Ta CTepUII3allisl 3JIMIIAI0THCS HE 3MIHHUMU.

MaremMaTu4yHe OOYHMCJIEeHHA MmapaMeTpiB Ta PpPoO3po0JeHHHA
pexuMiB TemjaoBoi cTrepuJaizanii. TernoBy 00poOKy MHpPOAYKTIB TPUBAJIOrO

30epiraHHs, HA3UBAIOTh 3arajlbHUM TEPMIHOM - cTepuiizanid. Lleit mpoiec npoBoaAThH
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3  METOKW  3HUIIEHHS  MIKpoOIB  mpu  OyAp-KMX  TeMmIeparypax. 3a
3arajJbHONPUUHATAMHA TIPaBUJIAMH, CTEPHIII3aIlisl II€ MPOIEC, SKHM MPOBOIATH 3a
temrneparypoto 100 °C 1 Bume. IIpouec, sikuit mpoBoasiTh 3a Temnepatyporo 100 °C 1
HIDKYE HA3MBAETHCA MMacTepu3allis. Y CBITOBIM NPaKTUIll IHAPOKO 3aCTOCOBYETHCS
MPOIIEC aCENTUYHOTO KOHCEPBYBAHHS HEHbIOTOHOBCKIX PIIMH B MOTOI[l IPU BUCOKIH
TeMIIepaTypi 3a KOPOTKUM Yac B aCENITUYHUX, CTEPHIbHUX yMoBax [103, 104].

BianoBigHo mpoBeAEHUX JOCHIIKEHb 3alPONOHOBAHO HamiBdaOpuKaTH Ta
ACOPTUMEHT MPOJIYKTIB TPUBAJIOTO 30€piraHHs:

I ITrope ppykTOBi, 0OBOUEBl 200 (PpyKTOBO-OBOUEBI, 00 OBOYEBO-(PPYKTOBI 3
JI0JIaBaHHSAM EKCTPAaKTy KOpiHHS Jikapcbkoi pociuHu Rhizoma Smilacis Glabrae
(X7 nna xapuayBaHHs 1iTeil XBOPHX HA MiCIOHEPPHUT;

II Hextapu GpyKTOBi 3 JIogaBaHHSAM €KCTPAKTy KOPIHHS JIKAPChKOI POCITMHU
Rhizoma Smilacis Glabrae (X&) s xapuyBanns niteil XBOpPUX Ha Mi€TOHEPPHUT;

[T ITrope ppyxTOBi 260 OBOUEBI HaMiBhaOpUKAT aCENITUYHOTO KOHCEPBYBAHHS;

IV ExkcTpakT KopiHHS Jikapchkoi pocaran Rhizoma Smilacis Glabrae (15

Po3pobnennss  pexxuMiB  TEIIOBOi  cTepwimizamii abo  macTtepm3arii
OPOBOAMIIOCS 3T1IHO 3 YMHHUMH METOJIMKaMH, Ta METOJaMM SIKlI 3aTBEpIKEHI Y
BcTaHoBiacHOMY mopsaky [103, 104], mpuniunoM migbopy yMOB HarpiBaHHS, SIKi
HEOOXIHI I 3arubesni MIKpoopraHi3MiB — 30YyIHUKIB IICYBaHHS MPOAYKTY, Ta
3a0€31euyl0Th BUPOOHMIITBO IPOAYKTIB TPHUBAIOr0 30€piraHHs, BIAMOBITHO [0
BUMOT HOPMATHUBHOI Ta TEXHOJIOT1YHOI JOKYMEHTAITi.

[IpoBenennst BuUMpPOOYBaHb 3 PO3POOJICHHS TMapaMeTpiB  TEPMIYHOTO
00poOIeHHSI KOHCEPBIB BKJIIOYAE HACTYITHI €TaIlN:

— BHOIp TECT-MIKPOOPTaHi3MiB 1 BA3HAUYEHHS TEPMOCTIMKOCTI

D,-..z°c) (3.3);

— PO3paxyHOK BEJIMYHHH MOTPIOHOT JETAITBHOCTI (FTZo ¢ abo ATZ c ) (3.4);
— mialip pexumy crepuiizamii abo mactepusanlii, skuil 3a0e3neuye

JIOCATHEHHS HEOOXITHOT JICTaIbHOCTI;

— 1abopaTopHy NMEPEBIPKY MiAIOPAHOTO PEKUMY;
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— MEPEBIPKY PEXXKUMY Y BUPOOHUUUX YMOBAX

[IpoaykT IUTAYOrO XapuyBaHHS TpPHUBAJIOro 30€piraHHs, BIITHOCATHCA [0
MPOAYKTIB IPyNH A, 3riTHO HOPMATUBHOMY AOKYMeEHTY [99]. OnHOYacHO MPOAYKTH
TpUBaJIOro 30epiranHsd, y skux nokaznuk pH Bin 3,7 no 4,2, Hanexxarb 40 IPOIYKTIB
rpynu B, 3rigHo  HopMatuBHOMY  AokymeHty [99]. ng  mocaimkeHHs
BUKOPUCTOBYBAJIU MMOKA3HUKU TEPMOCTIHKOCTI TecT-Mikpoopranizmis — C.botulinum;
B.polimyxa; B.macerans.

JUist  BU3HA4YeHHS TMOKAa3HUKIB  TEPMOCTIMKOCTI  TECT-MIKpPOOpPraHi3MiB
BUKOPUCTOBYIOTh ~ IITAMH  TECT-MIKPOOPTaHI3MIB, TEPMOCTIMKICTh  AKUX Y
docharnomy OydepHOMY pO3UHMHI HE HUKYE TTOKA3HUKIB, HABEACHUX Y Ta0auIl 3.6.

Taomung 3.6

Iloxa3nuku TepMocTiiikocTi TecT-MikpoopraHiamis y ¢gochaTrHomy 6ydepHoMy po3unHi

[Toxazauku
TecT-MikpoOpraHizMu pH Temneparypa, C TEPMOCTIHKOCTI _
D_. ZC
TC
C.botulinum 7,0 121,1 0,1-0,2 10,0
C.sporogenes 7,0 121,1 0,6 10,0
B.stearothermophilus 7,0 1211 2,0-5,0 12,0
C.thermosaccharolyticum 7,0 121,1 3,0-4,0 12,0
B.polymyxa 7,0 121,1 0,2 10,0
B.macerans 7,0 121,1 0,2 10,0
Heo0Oxi1Hy eTanbHICTh PEKUMY CTepHITI3amii
FTZOZ: : ch , X68.p03paxoByBaH 3a (POpMYIIOF0:
z°c{ azZ°Cc\_ C.V-100
F2 (ATOC )_DTOC (IgT+X (3,5)

ne:
T — 6a3ucHa Temmneparypa, °C;
Z — KimbKicTh rpaayci, °C, Ha siKi MOTPIOHO 3MIHUTH TEMIEPATypy HarpiBy
CepelloBuIINa, 00 Yac TEPMIYHOI 3aruden MikpoopraHi3miB 3MiHuBCs y 10 pa3is;
Drc — 3Ha4YeHHS TIOKa3HWKA TEPMOCTIMKOCTI TECT-MIKpPOOpPraHi3My y
MPOAYKTI, IO CTEPUITI3YETHC, 3a 6azucHoil Temnepatypu, T °C, XB;

V — 00°eM NPOAYKTY B OMHUILII MAKOBAHHS, CM °;
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Co — MOYaTKOBa KUIBKICTH cIop (KIITHH) TECT-MiKpOOPraHi3MiB B cM®
MPOJYKTY, IO CTEPUITI3YETHCS;

X — momnpaBoYHHM KOe(IUIEHT JJIsl anpOKCHUMYBaHHS KpPUBOi BUKHMBAaHHS
€KCIIOHEHI[1aJIbHOI0 MPSIMOIO MpHiiMaoTh piBHUM O mpu BU3HAYEHHI HOro mpooir-
METOJIOM; TMpU BXHBAaHHI 3HAauYCHHS X, SKE BHU3HAYAIOTh MPOOIT-METOJIOM,
npuitMaioTh piBHUM 0;

S — nomyctumuii MikpoOionoriyHHiA Opak KoHCepBIiB npuiiMaroTh piBHUM 0,01%;

Jlns BU3HAYEHHS HEOOXIAHOT JIETAJIBHOCTI PEXHUMIB CcTepuiizaiii Oynu

BUKOPUCTAHI1 JaHl1, SIKi HaBeJIeHO B Ta0J. 3.7.

Tabmuusa 3.7
HopmaTuBu HeoOXiIHOI JIeTaIbHOCTI pesKuMiB cTepuItizanii
Tecr- . .
[Iponyxtn pH MIKDOOPTAHISMH HeoOxinHa neTaiabHICTh, XB
OBOuEBO- 4.4 C.botulinum 1
) F-.. =08
bpyxros: 44-51 | C - V,-Cy-100
,4-9, .Sporogenes F16:10 :(1,04pH—4,0)(|g 1°Co- +X )
121°C S
5,2-6,5 | B.stearothermophilus V-C~-100
Fl2. =(17pH-475)(Ig—2=""+1)
121 C
114
<4,0 |B.polymyxa Fo. =042

VY pesynbrari MpOBEACHUX MaTeMaTHYHUX OOUYMCIEHb OYyJIu OOTpYyHTOBaHI
nmapaMeTpd  PEXKUMIB  TEINIOBOI  OOpOOKM  MPOAYKTIB ISl JIIKYBaJIbHO-
npodLIAKTUYHOTO XapuyBaHHs JITeH, XBOPUX Ha MIE€TOHEPPHT :

- ITiope ¢dpykTOBO-OBOUEBE Ha OCHOBI s07yka, OaHaHy Ta TapOy3a 3
JOJJaBaHHAM €KCTPaKTy JIiKapchKkoi pociauan Rhizoma Smilacis Glabrae 1%

- ITrope dpykToBe Ha OCHOBI s0MyKa Ta OaHaHy 3 JOJABaHHSIM EKCTPAKTY
nikapcbkoi pocauan Rhizoma Smilacis Glabrae - 1R%;

- ITrope oBoueBo-(DpykTOBE Ha OCHOBI TapOy3a Ta s0iyKa 3 J0JaBaHHIM

. . . . . -
EKCTPaKTy JiKapchkoi pocauau Rhizoma Smilacis Glabrae - fR%
15-20-25
110 C

dacyBanns B 6anku ckisiHi Tumy [11- 58-205;
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Temnepatypa ¢acyBanns He MeHie Hix 80 °C;
[Tokazuuk pH He Ounbiie 4,4;

- Hektap s0myunmii 3 excTpakToM Jikapcbkoi pociuHu Rhizoma Smilacis

Glabrae +#R%:

- Hekrap GananoBMil 3 ekcTpakToM Jikapchkoi pocinHu Rhizoma Smilacis

Glabrae +#R%:

- Hekrap s101yyHO-0aHaHOBUI 3 €KCTpaKTOM JiKapchbkoi pocnuHu Rhizoma

Smilacis Glabrae + %,

15-15-20 .
100°C
®dacyBanHs y msmiky ckigHi tumy [1- 53-205;
Temneparypa gacyBanus He menuie Hix 80 °C;
[Tokazunuk pH He O6unbiie 4,4;

s po3poOJieHHsT peXKUMIB CTepuIIizallii B MOTOIll Miope HamiBdabpukaTiB

OBOYEBUX Ta GPYKTOBHUX, BUKOPUCTOBYBAIHM HACTYITHI TAPAMETPHU:

- BEJIMYMHA TOTPIOHOT JIETATLHOCTI:

- IS TIIOpe rap0y30BOTO, MOKa3HUK pH He mimMiToBaHU

26,7°C
F

{30:c = 1,7 ymosni xsumunan / C.botulinum /

- IS TIIope s10TygHoro, mokasHuk pH He Oubiie Hixk abo nopiBHIOE 4,0
FHAS = 0,42 ymosni xBuunn / B.polymyxa /
- BUJI TapH — MIIIKK GaraTomaposi acenTuyHi, Mictkicts 200 am3;

- BHJI CTepWIi3aliifHOTO OOJagHAHHS: IS aCeNTHYHOIO KOHCEPBYBaHHS

“Manzini’;

BHUIIIC.

- TetuIo0OMiHHUK TUIy “Tubo in Tubo”;
- BUTpUMYBaB (niametp Tpyou 51 mm, 00’ em BuTpumyBaina 240 i)

OO6uncneHHs peXXUMiB CTEPIUTI3AIlii MPOBOAMMO 32 OPMYJIaMH, SKi HABEJICHO

Pexxum ctepuiizaiii mrope rapOy30BOro y noTolli nepes hacyBaHHSIM:

- HarpiB y TEIUIOOOMIHHHKY 710 Temmeparypu crepriizanii (138 +2) °C;
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- BUTPUMKA y BUTpUMYBadi pu temmepatypi (138+2) °C — 190 c;

- OXOJIOMXKEHHS Y TEIUIO0OMIHHUKY 110 TemnepaTtypu 35°C;
Temneparypa pacyBanHs npoaykTy He Buie 35 °C.
[IpOAyKTHBHICTh yCTaHOBKU — 2,2 M>/T — 2,5 MOT.

[Toka3nuk pH miope He AiMITOBaHUI .

Pexxum ctepuiizaitii mope s01y4HOro y nmoToill nepes ¢hacyBaHHIM:
- HarpiB B TEIUNIOOOMIHHUKY J10 TemmepaTypu crepuiizaii (110 +2) °C;
- BUTPUMKa y BUTpuMYyBadi npu temmeparypi (110£2) °C — 60 c;

- OXOJIOJPKEHHS B TEINIOOOMIHHUKY 110 Temreparypu 35°C;
Temneparypa acyBanus npoaykty He Buie 35 °C.
[TpOAyKTHBHICTh yCTaHOBKU — 2,2 M°/r — 2,5 MOT.

[Noka3zuuk pH ne OutbIe 4,2.

ExcTpakT 3 KOpiHb Jikapchkoi pocamru Rhizoma Smilacis Glabrae (+H78%)

BUPOOJISETHCS 3 BMICTOM MAacOBOT YaCTKH PO3UMHHMX CYXHX pedoBUH 57 %. BignosigHo
YUHHUX HOPMAaTUBHHUX JOKyMeHTIB [103], ekcTpakT KOHTPOJIOIOTH HA BiAMOBIAHICTh
MOKa3HUKaM OE3MeYHOCTI, SIK MPOAYKTH, sKi BiAHOCATH j0 rpynu I'. Taki mpoayktu
JI03BOJICHO KOHCEPBYBATHU 3a MPUHITUIIOM «Trapsioro dacyBaHHs ». B Toil xe dac micis
NPOBENICHHS EKCIEPUMEHTAIbHUX JIOCIIIKEHb, BpPAaXOBYIOUM BHUMOTH TIapaMeTpiB
ACEeNTUYHOTO KOHCEPBYBAHHS, HAMH 3aIIPOTIOHOBAHO

Pexxum niepen hacyBaHHSAM €KCTpaKTy 3 KOPIHB JIiKapchkoi pocauuau Rhizoma
Smilacis Glabrae (-1R%)

- OXOJIOPKCHHS B TEINIOOOMIHHHKY 10 TemnepaTtypu 35°C;

Temneparypa dacyBanns exctpakty He Buiie 35 °C.

Tapa s acyBaHHs - MIlIKK 6araToIapoBsi acenTHyHi, MicTkicTs 200 am*;

MacoBa YacTka pO3YMHHHUX CYXHX PEUYOBHUH HE MEHIIE HIK 57 %.

Po3pobneni pesxxumu mepeBipeHi y 1a00opaTOPHUX 1 TPOMHUCTOBUX YMOBAX Ta
3aTBEP/KEH1 Y BCTAHOBICHOMY MOPSIAKY, BIATOBIIHO IO MPOIIEAYPH.

OnrtumanabHi CIHIBBiIHOIIECHHA KOMIIOHEHTIB NPOAYKTIiB
GYyHKUIOHAIBHOrO0 MPU3HAYEHHS AJA AiTell XBOPUX Ha Mi€JOHepPHUT.

OnHuM 3 OCHOBHHUX HOPMATUBHHUX JIOKYMEHTIB JMJisi BUPOOHMIITBA MPOAYKTIB
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(YHKIIOHAIBHOTO TpPHU3HAYEHHS NI JITed € peuentypHa 3akiaaka. [lepeBipeHuit
€KCIIEPUMEHTAJIbHUM IIJISAXOM KUIBKICHUW Ta SIKICHMM CKJaja IHTPEIIEHTIB, HOPMU
BUTPAT CHUPOBMHU TPU BUPOOHMIITBI BKIIOUEHO 0 PELENTYpHOI 3aKiIaJKh Ha
KOXKHUM BUJ MPOAYKTY XapuyBaHHsS. Y pelenTypHii 3aKiiajilli HaBeI€HO 1HTPEIEHTH,
10 € OCHOBOIO MPOJYKTY XapuyBaHHsS Ta J0OAaBKHU, 110 BU3HAYAIOTH (YHKI[IOHATBHY
HaJeXKHICTh NpoAyKTy. KinbkicCHE CIIBBIHOIIEHHS CKJIAQJOBUX KOMIIOHEHTIB
pEIeNTYpPHOI 3aKJIaJKi BU3HAYAIOTh XapuoBY I[IHHICTh, OPTaHOJICNITHYHI BIACTHBOCTI
1 BUXiJ] TOTOBOT'O TIPOJIYKTY.

Y pesynbTaTi MPOBEACHUX MOCHIIKEHb y JabOpaTOpHUX Ta MPOMHCIOBHX
yMOBaX, a TakKOX MicJs MPOBEACHHS YHUCENbHUX JIeTyCTallliHUX KoMicii OyIio
pPO3pOOJIEHO peLEeNnTypHI 3aKiaJKd Ha MTPOAYKTH JIKYBaJIbHO-TIPO(LIaKTHYHOTO
OpU3HAYeHHS [JIs JiTed XBopux Ha mienoHedputr. Ha migcTaBi moegHaHHSA
NPUPOTHUX BIACTHBOCTEH TapOy3y, sOIyK, eKCTPaKTy 3 KOPiHb JIKaPChKOT POCIUHU
Rhizoma Smilacis Glabrae ( = ¥ % ) ta iHmoi pociaMHHOT CUPOBMHM, WO
BUKOPUCTOBYETHCA, MPUHIUMIIOM MOJYJIOBaHHA Ta MiAOOPY KOMIIOHEHTIB,
po3po0bJieH] pelenTypHi 3akiaaku, TabJ. 3,8 Ha ACOPTUMEHT MPOYKTIB:

- ITrope ¢pykTOBO-0BOYEBE Ha OCHOBI s0iyka, OaHaHy Ta TrapOy3a 3
JI0JIaBaHHAM €KCTPAKTY Jikapchkoi pocnuayu Rhizoma Smilacis Glabrae 1-7R%;

- ITrope ¢pykToBe Ha OCHOBI s0IyKa Ta OaHaHy 3 JOJaBAaHHAM EKCTPAKTy
nikapebkoi pocauan Rhizoma Smilacis Glabrae - 1R%;

- ITrope oBoYeBO-PpyKTOBE HA OCHOBI rapOy3y Ta sOIyKa 3 J0/IaBaHHIM
eKCTPaKTYy JiKapchkoi pocauau Rhizoma Smilacis Glabrae 1-fR%;

- Hekrap siOmy4ynmii 3 ekcTpakrtoMm Jikapcbkoi pocnmau Rhizoma Smilacis
Glabrae T 1K=

- HekTap GananoBmil 3 excTpakToM Jikapchkoi pociman Rhizoma Smilacis
Glabrae T 1K=

- HekTap s0myuHO-0aHaHOBUI 3 €KCTpaKTOM JiKapchbkoi pocnuau Rhizoma
Smilacis Glabrae +1R=%,

Taomunsa 3.8
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ChiBBiIHOIICHHS] KOMIIOHEHTIB CHPOBHHH Y NPOAYKTAX

AcOpTHUMEHT HallMEHYBaHHs KOMIIOHEHTIB

CriBBigHOIIEHH KOMIIOHEHTIB ,%

ITrope 3 MOJaBaHHAM EKCTPAKTY JIIKapChkoi pocnuan Rhizoma Smilacis Glabrae T 1R%

ITrope ppykTOBO-0BOYEBE HA OCHOBI 5I0IyKa, OaHaHy Ta rapOy3a

[Trope 3 s101yK 30
[Trope 3 Ganany 25
[Trope 3 rapOy3a 25
ykop 8,0
Excrpaxt 12
[Trope GppykToBe HA OCHOBI sI01yKa Ta OaHAHY

ITrope 3 s0yK 50
[Trope 3 Ganany 30
Lykop 8

Excrpakr 12

[Trope oBoueBO-(ppyKTOBE HAa OCHOBI rapOy3y Ta s01yKa

[Trope 3 rapOy3a 45
[Trope 3 s10yK 35
Lykop 8

Excrpakr 12

Hekrapu 3 101laBaHHAM €KCTPAKTY JiKapchkoi pociauru Rhizoma Smilacis Glabrae +18%

Hekrap s0nyunnmii

Hexrap s6my4nnii 88
Exkcrpakt 12
Hexrap GananoBuii

Hexkrap GananoBuii 88
Exkcrpakt 12
Hekrap s01yuHO0-06aHaHOBHI

Hekrap sOnyunuii 40
Hekrap GananoBuii 48
Excrpakt 12

OcraTro4Hi MOKa3HUKU CITIBBITHOIICHHS KOMIIOHEHTIB y TOTOBOMY MPOIYKTI
YBIWIYTh y BUIJVISJAI HOPMATUBHHX TIOKa3HUKIB Ha TMPOAYKTH XapuyyBaHHS.
BignoBigHo 10 yMHHMX HOpMaTHBHUX JokyMeHTiB [105, 106, 107], mapanensHo Oyze
pPO3pO0IICHO Ta 3aTBEPIXKEHO Yy BCTAHOBICHOMY MOPSAKY BUMOTa 10 MapKyBaHHS Ta
ETUKETKH Ha MPOIYKT.

3a pe3yiapTaTaMud OTPUMAHHUX JaHUX OYyJIO0 BUTOTOBJICHO AaCOPTHMEHT
MPOIYKTIB Ta HEKTapiB IJs XapuyBaHHA MAiTei xBopux Ha mienonedpur. I[laprii
mpoayKiii Oyno BIANpaBICHO HaA CKIQJAChKe 30epiraHHs, s MPOBEICHHS
MOCITITYIOYUX JOCTIIHKEHBb SKOCTI Ta 0e3MeYHOCTi TOTOBOi mpoaykiii. PesymbraTn
OCTaTOYHUX JOCHIIKEeHb OYIyTh BUKIAACHI y PO3AUIL 5 Ta YBIUAYTh y pEriaMeHT

JOPOXKHBOT KapTH BIPOBAJKEHHSI TEXHOJOT1M BUPOOHUIITBA MPOIYKTIB JIKYBaJIbHO-
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NpOo(UTAKTUYHOTO MPU3HAYEHHSA JJIsl XapuyBaHHs AITe XBOPUX HA MIETOHEPPUT Ta y

nepioJ pemicii.

PO3LJ IV
PO3POBJIEHHSI HOPMATUBHOI TA TEXHOJOI'TYHOI JOKYMEHTAIII
BITPOBAJI’KEHHS PE3YJIBTATIB JOCJ/IIKEHb

BignmoBimiHO 10 YWMHHOTO 3aKOHOJABCTBA YKpaiHW, a TaKoX YUHHHUX
JOKYMEHTIB PO CIHIBOpalLel0 MK MignucaHux Mk Ypsanamu Kutato ta Ykpainoto,
JI03BOJICHO MI>)KHAPOJIHE CMIBPOOITHUITBO y cepi 3a0e3neueHHs HallexKHOT SIKOCTI Ta
0€3MeYHOCT1 JUTSYOr0 XapuyBaHHS, K€ 3[IMCHIOETHCS LUISXOM - y4acTi y poOoTi
MDKHApOJHUX Opraizaiii, yKjiagaHHsS MDKHAPOJHHUX JIOTOBOPIB 3 PO3POOKM HOBUX
BUJIIB JHUTAYOTO XapuyBaHHS Ta TEPCIEKTHBHUX TEXHOJOTIH HOro BHpPOOHHWIITBA,
rapMoHizaiii BUMOT' IIOAO SKOCTI Ta O€3MEeYHOCTI JUTSIYOr0 XapuyyBaHHS 3
BIJIMOBIIHUMH MDKHApOIHUMHU BHMOTaMH, OOMiHY iH(opMaIli€ero mpo 3axoau, IO
3aCTOCOBYIOThCS ISl 3a0€3MeUeHHs IKOCTI Ta 0€3MEeYHOCTI JUTSIYOr0 XapuyBaHHS, Y
TOMY YHUCII1 3 MUTaHb YNPOBAHKEHHS HA MIAMPUEMCTBAX CUCTEMH aHAII3y pU3UKIB Ta
KOHTPOITIO (peryatoBaHHs) y Kputuuaux Toukax (XACCII) [106].

[TropenoiOH1 MPOAYTH Ta HEKTapd Ha OCHOBI CHPOBHHH POCIUHHOIO
MOXO/PKEHHS 3 JOJIaBaHHSM EKCTPakTy Jikapchkoi pociauHu Rhizoma Smilacis

Glabrae &= R %  rtpuBanoro 36epiraHHg I JKYBaJIbHO-IIPO(ITaKTUYHOTO

XapuyBaHHS JITEH XBOPUX HA MIEJIOHSPPUT, BIATIOBITHO 10 YHHHOTO 3aKOHOJIaBCTBA
[999], BinHOCATBCS 10 HOBHX MPOJIYKTIB XapuyBaHHs. A caMe:

- POJIYKTH PO3POOIICH] BIEPIIIE;

- MPOAYKTH BUTOTOBJIEHI 3 BUKOPHUCTAHHSIM XapYOBUX KOMIIOHEHTIB, IO
paHillie B aHAJIOTTYHOMY Xap4OBOMY MPOAYKTI HE BUKOPUCTOBYBAIIHCS;

- MPOAYKTHU BUPOOJICHI 32 HOBOIO TEXHOJIOTIEI0, 110 3MIHIOE iX (i3MKO-XIMIYHI,
OpraHOJENTHYHI MOKA3HUKH, Ta XapYOBY IIHHICTH;

- Ha aCOPTUMEHT (YHKI[IOHAIBHUX MPOAYKTIB HE BCTAHOBJIEHO MOKA3HUKU

SIKOCT1 Ta OE3IEKH.
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JIms BH3HAYCHHS IIOKA3HWKIB SKOCTI Ta OE3MEYHOCTI, Ta BCTAHOBIICHHS
€IMHUX BUMOT JI0 MPOJYKTIB ()YHKLIOHAJBHOTO MPU3HAYEHHsS, OyJIO BUTOTOBIIEHO
OMUTHI MapTii ACOPTUMEHTY MPOJYKTIB Ta BIANPABICHO Ha CKJAJChke 30epiraHHs,

JUTS TIOCTIAYIOUOTO MTPOBEICHHS TOCT1I>KEHb.

JInnamika 3MiHEeHHS NMOKA3HUKIB SIKOCTI Ta 0e3mevyHoCTi
(pyHKUiIOHAJIBHUX NPOAYKTIB B Mepioa 30epiraHus

JlocnipkeHHsT  aCOPTUMEHTY  NPOAYKTIB  JIKYBaJbHO-TPO(DUIAKTHUHOTO
XapuyBaHHS Ul JITeH XBOPUX Ha MIi€JOHEYPUT TPOBOJMUIU 32 HACTYIHUMU
KPUTEPISIMHU:

- BU3HAUYEHHS XIMIYHOTO CKJIay MPOAYKTIB B Mepioj] 30epiraHHs MpoTarom 3,
6 Ta 12 MicsIIiB;

- BHU3HAYEHHsI TMOKA3HMKIB OE3MEYHOCTI, MPOTATOM aHAJIOTIYHOTO TEpIoay
30epiraHHs;

- BU3HAYEHHS NTOKA3HUKIB SAKOCTI.

BinOupanns Ta roTyBaHHS TIPOO TMPOBOIAWIM BIANOBIIHO JI0 UYWHHUX
HOPMATHUBHUX JOKYMEHTIB, 32 METOJIJaMH Ta METOAMKAMH, SIKI CTAaHJAPTU30BaHi, YMHHI
[108, 109].

IpoaykTu JaikyBadbHO-NPOPIiTaAKTHYHOIO0 NPU3HAYEHHS [Jd
XapuyBaHHA JAiTedd XBopux Ha miejgoHedpurt. Jlng mgocmimkeHHS Oyi0
BUTOTOBJIEHO 30 6aHOK KOKHOTO BUY MPOIYKTIB 32 aCOPTUMEHTOM:

- ITiope ¢dpykTOBO-OBOUEBE Ha OCHOBI s07yka, OaHaHy Ta TapOy3a 3
I0JJaBaHHAM E€KCTPAaKTy JIiKapchKoi pociauau Rhizoma Smilacis Glabrae (12 7R%);

- ITrope dpykToBe Ha OCHOBI ss0MyKa Ta OaHaHy 3 JOJABAHHSIM EKCTPAKTY
nikapcbKkoi pocauan Rhizoma Smilacis Glabrae (12 7R%);

- ITrope oBodeBO-PpykTOBE HA OCHOBI TapOy3y Ta s0Jyka 3 JOJaBaHHAM
EKCTPaKTy JiKapchkoi pocauau Rhizoma Smilacis Glabrae (118 %5).

3MiHEHHSI TIOKAa3HUKIB SIKOCTI, KOJMBAaHHS BMICTY BITaMmiHIB B TIpolieci

30epiranHs y MpoyKTax HaBeJeHO B Ta0m. 4.1; 4.2.
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Taomung 4.1

Iloxka3HMKHU IKOCTi QYHKIiOHAJIbHUX IPOAYKTIB B Nepioa 30epiraHus

Crpok | pH Macosa vacrtka, %
30epir CyXMX | THUTPOBAHUX KHCIOT, | 3arajbH | OUIKY
AcopTUMEHT aHHSA PEUOBUH Y PO3paxyHKyY oro
Ha KUCJI0Ty % OYKpy
JMMOHHY | s0IyuHy
ITrope 3 10JaBaHHAM €KCTPAKTY Jikapchkoi pociunau Rhizoma Smilacis Glabrae (121R%)
[Trope  ppykTOBO-OBOUECBE Ha 3 441 16,0 0,53 0,51 9,4 3,4
OCHOBI  si0nyka, OaHaHy Ta 6 4.4 16,0 0,53 0,51 9,4 3,4
rapOy3a
ITrope  dpyxTroBO-0OBOUEBE Ha
OCHOBI  si0nyka, OaHaHy Ta 12 4.4 16,0 0,52 0,50 9,4 3,4
rapOy3a
ITiope (pyKTOBe Ha OCHOBI 3 441 16,0 0,53 0,51 9,4 3,4
abryka Ta GaHary 6 441 16,0 0,52 0,50 9,4 3,4
12 441 16,0 0,52 0,50 9,4 3,4
[Trope oBoueBo-ppyKTOBE HA 3 4,4 16,0 0,53 0,51 9,4 3,4
ocHOBi rapbysy Ta A6yKa 6 44| 159 0,52 0,50 9,3 3,4
12 44| 159 0,52 0,50 9,3 3,4

B mepion 30epiranHs IMPOAYKTIB, HE BIAMIYAETHCA CYTTEBUX 3MIH (PI3MKO-

XIMIYHUX MMOKA3HUKIB, IO MATBEPKYE MPABUIBHICTh 3aCTOCYBAHHS TEXHOJOTTUHHUX

napaMeTpiB Ta MpOIIECiB, IO BIUIMBAE HAa SIKICTh roToBOi mpoxaykiii. [lapanensHo

OyJI0 TIPOBEICHO NOCIIAY 3 BU3HAYECHHS 3MIHM BMICTY BITaMiHIB Ta MOJi()EHONIB Y

IpoJyKTax, Tabd. 4.2; B mepioj 30epiranHs 3a aHAJIOTTYHUM MEePio/I.

Taomung 4.2

KosmBanHs BMicTy BiTaMiHIB Ta moJtieHo1iB y QyHKIiOHAJIbHUX NPOAYKTAX

Tepmin Macosa yactka, Mr/100 r
ACOPTUMEHT 30epiraHHs BiTaMiHH B- noJti(h)eHOIIbHI
C | Bi | By | xaporuny PEYOBUHHU
ITrope 3 MOAaBaHHAM EKCTPaKTY JliKapchbkoi pocnuan Rhizoma Smilacis Glabrae (1755)
[Trope ppykToBO-OBOYEBE HA 3 11,4 | 0,17 | 0,028 3,2 122
OCHOBI s101TyKa, OaHaHy Ta 6 11,4 | 0,17 | 0,028 3,1 87
rapOys3a 12 11,3 | 0,17 | 0,026 3,1 80
Kinens tabmurg 4.2
Tepmin MacoBa vactka, Mr/100 r
AcopTUMEHT 30epiraHHs1 BITaMIHU B- noJieHONbH1
C | Bi | By | xaporuny PEYOBUHHU
ITrope 3 J10/JaBaHHAM EKCTPAKTY Jlikapchkoi pocian Rhizoma Smilacis Glabrae (155
. 3 11,4 | 0,17 | 0,028 2,9 98
[Trope ¢ppykTOBE HAa OCHOBI 5 11.4 10,16 | 0,027 2.8 97
Abyka Ta Dararty 12 114 | 0,160,026 28 97
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3 11,4 | 0,17 | 0,028 31 122
6 11,3 | 0,17 | 0,028 3,0 87
12 11,3 | 0,16 | 0,027 3,0 81

[Trope oBoueBo-(ppykTOBE HA
OCHOBI rap0y3y Ta s101yKa

Pe3ynpTaTi noCiiKeHb CBiIYaTh MPO HE3HAYHI KOJIMBAHHS BMICTY BITaMiHIB
Ta NOJI(PEHONIB y (PYHKIIOHAIBHUX NPOAYKTax y Mepio] 30epiraHHs, MO0 TaKOX
MIATBEPAXKY€E €(EKTUBHICTh 3aCTOCYBAHHS TEXHOJIOTIYHUX MPOLECIB Ta MapameTpis,
AK1 OyJIM 3aCTOCOBaH1 MpU BUPOOHUITBI () YHKIIIOHATBHUX MPOAYKTIB.
OnnowyacHo OyJl0 MPOBENEHI JOCHIKEHHS MIKpOOIOJIOTiYHOT  CTa01LIbHOCTI
OPOJIYKTIB  (PYHKIIOHAJILHOTO TMPU3HAYEHHS Ta BIAMNOBIAHICTE I1X BUMOTraM
npoMHUCIIOBOT crepwiibHOCTI. [lpw 3arampHOMY OIS yKyNOpeHHX OaHOK 3
NPOAYKTOM, JAcPOpPMOBAaHMX OAaHOK Ta KPHUIIOK, TIEPEeKiC KpPUIIOK Ha OaHKax,
BUCTYIIal04€ T'yMOBE KiJiblle, TPIIIMHU ab0 CKOJ CKJIa, HEMOBHA IMOCAJKa KPHUIIOK
BITHOCHO TOpJia 0aHOK, O00MOaxy, XJIONYIl KPUIIKU, TUISIM TUTICHSIBIHHS, YTBOPEHHS
IPUCTIHHOTO KUIBISI Ha MEXI MPOIYKTY 3 Taporo, BUIAIIHHS Ocajay Ha JHI TapH,
MOMYTHIHHSA, Ta IHIIMX BUJIMUMHX O3HAK PO3BUTKY MIKPOOPTaHI3MIB HE BHUSBIICHO.
Pe3ynpTaThl OLIEHKM NPOMBINIJIEHHON CTEPUIBHOCTA (YHKIMOHAIBHBIX W3ACIIUN

npuBeeHbI B Ta0. 4.3.

Taomung 4.3
IIpomuc/ioBa cTepmwiIbHICTh PYHKIIOHAJIBHUX MPOAYKTIB
MikpoopraHizmy, Hopma Pesynbrar
SIK1 BUSIBJISUTH Y TIPOJTYKTI IOCIIIHKEHHS
CnopoytBoprorod 1 me3o¢dinbHi | He 6inpie 11 xiitun y 1 1 (ky0.cm) 0,1.
aepoObHI Ta  (QaKyapTaTUBHO - | IPOIAYKTY BIJIIOBIIA€
aHaepoOHI MIKPOOPraHi3MH TpYIHU
B.subtilis
CrniopoyTBopror4i Me30puIbHI He nonyckaetbes He BusiBneHo
aepoOHi i1 (haKyJIbTaTUBHO-aHAEPOOHI
MIKpOOpranizmMu rpymnu B.cereus ta
(abo) B.polymyxa
Me3obinbHi KIOCTpUIii He nonyckaetbcs He BusiBneHo
Kiner Tabmmi 4.3
Mikpoopranizmu, Hopma Pesynbrar
SIK1 BUSIBJISUTH Y TIPOJIYKTI JOCHIHKEHHS
HecnopoyTBoproroui He nonmyckaerncs He BusBieno
MikpoopranismMu Ta (abo) TUTICHEBi
rpubmu, Ta (ab0) npixmKi
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CriopoyTBOpIOIOYi tepmodineHi | He nomyckaerbes He BusiBneno
aHaepoOHi, aepoOHi i
(hakyJIbTaTUBHO aHaepoOHi
MIKPOOPraHi3sMu

PesynbTaTy  mOCHiIKEHB  CBiAYATH, M0 MNPOAYKTH (PYHKIIIOHAIBHOTO
MpU3HAYEHHS MIKpPOOI0JOriYHO CTaOUIbHI, a camMe MIKpPOOIONOTiYHl MOKa3HUKU
O€3MeYHOCTI MPOAYKTIB BIAMOBIIAIOTh BUMOTaM, siKi BcTaHOBJIEHI. OJHOYACHO,
BIICYTHICTb Yy (YHKI[IOHaNbHUX TPOJAYKTaX MIKPOOPraHi3MiB, sIKI  3]1aTHI
PO3BUBATHCS B yMOBax 30€piraHHs, a TaKOK MIKPOOPraHi3MiB 1 MIKpPOOHMX TOKCHHIB,
HeOe3MeuHuX JUIst 3J10POB's JTFOAMHU, CBIYUTH PO TPOMUCIIOBY CTEPHIBHICTb.

AcopTUMEHT (YHKIIIOHATBHUX TMPOAYKTIB OYyJl0 TNPECTAaBICHO HA PO3TJIS
JeTycTaliifHOT KOMicii /Il BH3HAuUEHHS OPraHOJICNITHYHUX IMOKa3HUKIB. bByro
BCTaHOBJICHO, IO MPOIYKTH 32 30BHINIHIM BUTJISIOM Ta KOHCUCTEHIIIE€IO BUTIISIIAIOTh,
AK OJHOpPIJHA HENpo30pa Maca 3 PIBHOMIPHO PO3MOAUICHOI TOMOIEHI30BAHOIO
M’SIKOTTIO. [IpakTWyHO y BCIX NTPOAYKTax BIAMIYAETHCS HE3HAYHE BiAIIAPYBAHHS
pinuau. B acoptumenti «Iltope ¢ppykTOBO-0BOUYEBE Ha OCHOBI s0Jyka, OaHaHy Ta
rapOy3a 3 J0/laBaHHSAIM E€KCTpPakKTy JiKapcbkoi pociuHu Rhizoma Smilacis Glabrae
(X7F)» ta «Iliope 0BoueBO-YPYKTOBE HA OCHOBI rapOy3y Ta A0IyKa 3 J0JaBaHHAM
eKCTpakTy JHikapchkoi pocnuru Rhizoma Smilacis Glabrae (Xf&5)», BinmivaeTnes
HasIBHICTh MOOJAMHOKHMX BKpAaIlJIeHb TEMHOTO KOJIbOPY. BCi MPOAYKTH MarOTh KHCIO-
COJIOAKUN CMak. Y acOpTHMEHTI Ji¢ TPUCYTHIN TapOy3, YMTKO BIIUYBAETHCS 3armax
rapOy3a, mmicias TepMidHOro oOpoOneHHs. HasgBHICTP y TPOAYKTaX EKCTPAKTY
nikapcbKoi pocauan Rhizoma Smilacis Glabrae (1&5), nanae npogyxram npueMHamii
apoMart. Bci mpoyKTé MaroTh OTHOPITHMIA KOJIp 3a BCi€l0 Macoro. B acopTumenTi ne
OpUCYTHIM rapOy3 KOJip BiJl TOMapaH4YEBOTO 0 >KOBTOTO, B AaCOPTHUMEHTI e
mpuCyTHI s0myka Ta OaHaH, KOJIp KPEMOBOTO BIATIHKY. Y BCIX MPOIYKTax
BIIMIYa€THCS HE3HAYHE TTOTEMHIHHS TTOBEPXHEBOTO IIAPY.

HexkTapu JaikyBadbHO-NPodilaKTHYHOTO TNPU3HAYEHHS JJs
XapuyBaHHA JAiTeid XBopux Ha mieaoHeppur. [ng gocmixkeHHs Oyi0

BUTOTOBJIEHO 30 GaHOK KOKHOT'O BUY MPOJYKTIB 32 ACOPTUMEHTOM:
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- Hekrap a0myyHuil 3 €KCTpakToM JiKapchkoi pocnuHu Rhizoma Smilacis
Glabrae +1R%;

- HekTtap GanaHOBMil 3 ekcTpakToM JiiKapchkoi pocinHu Rhizoma Smilacis
Glabrae +R%;

- Hekrap s01y4HO-0aHaHOBUI 3 €KCTpAaKTOM JiiKapchbkoi pocnuHu Rhizoma

Smilacis Glabrae + %,

Hekrapn ¢yHKI[IOHATBRHO TPU3HAYECHHS JOCTIKYBAJIM  AHAJIOTTYHUMH
cnocobamu, K 1 MPOAYKTU (PYHKIIOHAJILHOTrO Mpu3HayeHHs. BusHauanu ¢izuko-
XIMIYH1 Ta MIKpOO10JIOT14HI MOKa3HUKHU, @ TAKOX OPTraHOJIEITUYHY XapaKTEPUCTUKY
HEKTapiB (PYHKIIIOHATLHOTO MPU3HAYEHHS JUIs AITe XBOPUX Ha MieIOHEeDPUT.

3MiHEHHS TOKa3HUKIB $IKOCTi, KOJMBAaHHS BMICTY BITaMiHIB B Ipolieci
30epiraHHs y HeKTapax HaBeJieHO B Ta0. 4.4.

Taomung 4.4

IToxa3HUKH AKOCTI HEKTAPIB (PYHKUIOHAJIBHOIO MPU3HAYEHHS B Mepiox 30epiranus

Crpok | pH MacoBa yactka, %
30epir CyXMX | THTPOBAHUX KUCIOT, | 3arajibH | OUIKY
AcopTuMeHT aHHS PEUOBHH Y PO3PaxyHKY oro
Ha KHCJIOoTy % OYKPY
JIMMOHHY | SOITYdHY
Hexkrapu 3 10laBaHHAM €KCTPAKTY Jikapchkoi pocnunay Rhizoma Smilacis Glabrae (121R%)
3 40| 143 0,61 0,58 12,1 3,4
Hekrap s0nyunuii 6 4.0 14,3 0,61 0,58 12,1 3,4
12 40| 143 0,60 0,57 12,0 3,4
3 40| 143 0,61 0,58 12,1 3,4
Hekrap 6ananoBwmii 6 4.0 14,3 0,61 0,58 12,1 3,4
12 40| 143 0,61 0,58 12,1 3,4
3 40| 143 0,61 0,58 12,1 3,4
Hexkrap s161yuyH0-0aHaHOBHIA 6 4.0 14,3 0,61 0,58 12,0 3,4
12 40| 143 0,61 0,58 12,0 3,4

[TapanensHo OyJI0 MPOBEACHO MOCTIAM 3 BUSHAYCHHS 3MIHM BMICTY BiTaMiHIB
Ta ToJi(heHOIB y HEKTapax, Tabi. 4.5; B mepioa 30epiraHHs 3a aHAJIOTIYHUHN TIEPiOJ.

Taomung 4.5

KosnnBanns BmicTy BiTaMiHIB Ta nosipeHo1iB y HeKTapax (pyHKIIOHAIbHOIO NPU3HAYEHHSA

Tepmin MacoBa yactka, Mr/100 r
30epiraHHs BITaMiHU | nonidenonpni

ACOPTUMEHT
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| | ¢ | B | B2 | pevosunu

HekTapu 3 I0laBaHHsAM €KCTPAKTY JiKapchKoi pocauau Rhizoma Smilacis Glabrae (1585

3 11,4 0,14 0,024 125
Hexkrap si6myunmit 6 11,0 0,10 0,024 119
12 10,9 0,10 0,022 101
3 8,9 0,11 0,020 101
Hekrap 6ananoBuit 6 8,4 0,10 0,018 97
12 8,1 0,10 0,014 97
3 9,4 0,14 0,024 123
Hexkrap si61yuH0-0aHaHOBWMIA 6 8,7 0,11 0,024 115
12 8,3 0,10 0,023 100

Pe3ynpTaTi q0CHiKeHb CBIIYATh MPO HE3HAYH1 KOJIMBAHHS BMICTY BITaMiHIB
Ta MOJi(EHONIB y HEeKTapaX (PyHKIIIOHAJIILHOTO MPU3HAYCHHS B IMepioj 30epiraHHs,
0 TaKOX MIATBEP/KYE €(EKTUBHICTh 3aCTOCYBAHHS TEXHOJIOTIYHUX IPOIECIB Ta
napameTpiB, K1 OyJiM 3aCTOCOBaH1 P BUPOOHMIITBI.

[TapanensHo Oys0 MpOBEAEHI JOCIIKEHHS MIKpPOO10JI0T14HOI cTabIIBHOCTI
HEKTapiB (YHKIIOHAIHHOTO MpPU3HAYCHHS Ta BIANOBIIHICTE I1X BHMOTaMm
IPOMHUCTIOBOT cTepwiibHOCTI. [Ipu 3aranbHOMY OIJISA1I YKYNOPEHUX IUISIIOK 3
HEKTpOM, Je(hOPMOBAHMX IUISIIOK Ta KPHUIIOK, MEPeKiC KPHIIOK Ha TUIAIIKaX,
BUCTyMar4e T'yMOBE KiJIblle, TPIIIMHU a00 CKOJ CKJIa, HEMOBHA MOCAJKa KPHUIIOK
BIIHOCHO ToOpja IUIAIMIOK, OOMOaXxy, XJOIYIIl KPHIIKHA, TUISM IUTICHSBIHHS,
YTBOPEHHS IIPUCTIHHOTO KUTBIL HA MEXI HEKTapy 3 Taporo, BUMAIHHS OCaay Ha JIHI
Tapu, TOMYTHIHHS, Ta IHIIMX BHUIMMHX O3HAK PO3BUTKY MIKPOOPraHi3MiB HE
BUSIBJICHO.

VY HekTapiB (QYHKIIOHAIBHOTO TpH3HA4YeHHs, MokazHuK pH ckmamae 4,0,
BIIMOBITHO JI0 YMHHHUX HOPMATHUBIB, TaKi IMPOJIYKTH BiTHOCATH J0 Kateropii B.
BinmoBimHO KOHTPOJIH MPOBOASTH HA HAABHICTh HACTYITHUX MIKpOOPTaHi3MiB, sKi
HaBEIECHO y T1abn. 4.6. PesynpTaTH JIOCIDKEHB CBig4aTh, IO HEKTapH
(GYHKITIOHATHPHOTO MPU3HAYCHHS MIKPOO10JI0TIYHO CTa0LIbHI, a caMe MIKpOO10JI0TiuH1
IMOKa3HUKH O€3MEYHOCTI BIANMOBIZAIOTH BHMOraM, sKi BcTaHoBieHI. OjgHOYACHO,
BIJICYTHICTh y HEKTapax (YHKI[IOHAIBHOTO TPU3HAYEHHS MIKPOOPTaHi3MiB, SKi

3aTH1 PO3BUBATHCS B yMOBax 30epiraHHs, a TaKOXX MIKPOOPraHi3MiB 1 MIKpOOHHX
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TOKCHHIB, HEOE3MEeUHUX [JIsi 370pOB'S JIIOJUHHM, CBIIYUTH MPO TMPOMHUCIOBY
CTEPWIbHICTb.

Tabauusa 4.6

IIpomucaoBa cTepHIIbHICTH HEKTAPIB (PyHKIIOHAIBLHOIO NPU3HAYECHHS

MikpoopraHnizmu, Hopma Pesynbrar
SIK1 BUSBJISUTH Y IPOAYKTI JOCIIJKCHHS
l'azoyrBOpIOIOYi criopoyTBoproodi | He momyckaeTses He BusiBneHo
Me30(UTbHI aepoOHi Ta

(hakynpTaTUBHO-aHAEPOOHI
MiKpoopranismMu rpynu B.polymyxa

HerazoyrBoproroui BianoBinarots BuMoram npomuciioBoi | He BusiBieno
CIIOPOYTBOPIOIOY1 Me30(PLTBHI CTEPWJIBHOCTI. Y BUIAJKYy BUSHAYCHHS
aepoOHi 1 (haKyIbTaTUBHO- KUTBKOCT1 IIMX MIKPOOPTaHI3MIB, BOHA
aHaepoOH1 MIKpOOPraHi3MHU He noBHHHA nepesuyBaty 90 KYO y

1 r (cm®) mpoxykTy
Me3oduibH1 KToCTpU/Iii He nonmyckaetncs He BusBieHo
HecnopoyTrBoproroui He nomyckaetbes He BusBieno

MikpoopranismMu Ta (abo) IUTICHEB1
rpubu, Ta (abo) IpixIKi

OpraHonenTHyHi TMOKa3HUKH HEKTapiB (QYHKI[IOHAIEHOTO TPHU3HAYCHHS
BHU3HAYAIM IIJIIXOM JETyCTaIlii Ha JerycTalliifiHii komicii. BctaHoBieHo, 110 HEKTapH
3a 30BHINTHIM BHJIOM Ta KOHCHCTEHI[IEI0O MAIOTh OJHOPIIHY HEMPO30pY PIIKY Macy 3
PIBHOMIPHO pO3IMOJIJICHOI0 TOMOT€HI30BaHOKO M’ sIKOTTIO. CMak Ta 3amax ao0pe
BUpaxkeH1 i GpykTiB, a0 CyMilli 3 SKUX BOHH BUTOTOBJICHI, ITICJISI TEPMIYHOTO
00poOmsiHHA. Y BCiX HEKTApiB BIAMIYAETHCS MPUEMHHM apoOMaT €KCTPAKTY JIKapPChKOT
pociuen Rhizoma Smilacis Glabrae (Xf&5)». Konip Hacuuenuii Bix *OBTOro 10
30JI0TUCTOTO, MPUEMHUN (GpYKTaMm Mmicisi TepMmidHoro oOpoOneHHs. [loTemHIHHA B

nepio 30epiraHHs He BIAMIYECHO.

OCHOBHiI BUMOTrH, 11010 AIKOCTI Ta 0€3Me4YHOCTI NPOAYKTIB i HEKTapiB A4
Xap4YyBaHHS JiTell XBOPUX HA nicaoHeGpuUT
HopmatuBHO-TIpaBOBUM JTOKYMEHTAMH, YHTKO BCTAHOBJIEHO TEPMIHH MI0JI0

BU3HAYEHHSI MOHSTH PO SIKICTh Ta O€3MEYHICTh MPOAYKTIB XapUyBaHHS:
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- SKICTb Xap4yOBOrO MPOAYKTY - CTYIIHb JOCKOHAJIOCTI BJIACTUBOCTEH Ta
XapaKTEPHUX PUC XapuOBOTO MPOAYKTY, SIK1 3/1aTHI 3aJI0BOJIBLHUTH NOTPEOU (BUMOTH)
Ta N0OaKaHHA TUX, XTO CIOXKUBA€ a00 BUKOPUCTOBYE 1€ XapuOBUM NPOIYKT;

- 0E3MeYHICTh XapyoBOrO0 MPOAYKTY - CTaH XapyoOBOTO MPOAYKTY, IO €
PEe3yIbTATOM JIISIIBHOCTI 3 BUPOOHHUIITBA Ta O0ITY, sIKa 3IHCHIOETHCA 3 TOTPUMAHHSIM
BHUMOT, BCTAHOBJICHUX CaHITAPHUMU 3aX0JaMU Ta/a00 TEXHIYHUMU pErjlaMeHTaMu, Ta
3a0e3neuye BIEBHEHICTh Y TOMY, IO Xap4OBHM MPOIYKT HE 3aBJA€ IIKOJU 370POB'IO
JOJUHY (CTOXKKBaya), SIKIIO BiH CIIOKUTUN 32 MPU3HAYEHHSM;

- Oe3neyHuil Xap4yoBUIl MPOAYKT - XapuyoOBUU HPOJYKT, SIKMA HE CTBOPIOE
HIKIJJIMBOTO BIUIMBY Ha 3/0POB'S JIOJUHU O€3MOCEpEeHO UM OIMOCEPEIKOBAHO 3a
YMOB HOro BHPOOHHUIITBA Ta OOITy 3 JOTPMMAaHHSIM BHUMOI CaHITApHUX 3aXOMAIB Ta
CTMOXXHMBaHHS (BUKOpHCTaHH) 3a npusHadeHHsM [106].

B pe3ynbrati npoBeAeHUX AOCHIIKEHb BCTAHOBIIEHI BUMOTH II0/I0 SIKOCTI Ta
0e3MeYHOCTI MPOAYKTIB Ta HEKTAPIB JJIs XapuyBaHHs JIiTel XBOPUX Ha MIETOHEPPUT.

BuMoru o0 opraHojenTUYHUX [TOKAa3HUKIB HaBeIeHO y Tabi. 4.7,

Taomung 4.7

OprasoJienTH4YHI BUMOTY 10 MPOXYKTIB Ta HEKTAPIB VISl XapuyBaHHS JiTeil XBOPUX Ha mieJ1oHeppuT

XapakTeprucThKa
Hazpa nokasnuka
ITponykT Hekrap
OnHopimHa mpoTrepra MmropenoaioHa, | OmHopigHA piTuHA 3 PIBHOMIPHO
L rOMOT€HI30BaHa Maca. PO3MOIUIEHOI0 TOMOT'€HI30BaHOIO
30BHIIIHIA BUTIISA s
. M’ SIKOTTIO.
Ta KOHCUCTEHIIIS -
MOo>IMBO HasIBHICTH MOOMHOKHUX BKPAIIEHb TEMHOTO KOJBOPY Ta HE3HAYHE

BiIIIApYBaHHS P1AUHU.

CMaK KHCII0-COJIOJKUM.

Cmak HaTypanbHUid, [00pe BHPaXEHHH, BIACTUBHA BHUKOPUCTAHUM
BHUXITHUM BHJAaM CHPOBHHHM TICJIS TEPMIYHOro oOpoOieHHs. Apomar
NPUEMHUHN, SIBHO BHUP@KEHUH EKCTpaKTy Jikapcbhkoi pocnuHu Rhizoma

Smilacis Glabrae (TH5)».

CTOpOHHifI IIpHUCMaK Ta 34allaxX HC NOITYCKA€ThCA

CwMmak Ta 3amax

OnHopigHMH 3a BCi€I0 Macol, BIACTUBUI HATypallbHOMY KOJIBOPY
mope abo HEKTapy 3 BIINOBIAHOTO BHJY BHUXIIHOI CHUPOBHHH TICIA
TEPMIYHOTO 0OpOOIEHHS.

Mo>k/1MBe TeMHII1 BIATIHKM B CBITJIMX IMIOpe 1 He3HauHe 3HeOapBICHHS

Koumnip

Bumorn moao ¢izuko-xiMiYHAX ITOKa3HUKIB HaBeACHO Yy Tao. 4.8.
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Tabauus 4.8

®izuKo-XiMiuHi i BUMOIH 10 IPOAYKTIiB Ta HEKTAPIB VISl Xap4yBaHHs JiTell XBOPUX Ha mic10HepuT

Macosa yactka, % MiHiMaIbH
CyXux TUTPOBAHUX KUCIIOT, €TUJIOBOT'O a yacTKa
AcopTHMEHT pH pedoBH y PO3PaXyHKY CIUPTY COKy abo
H, HE Ha KUCJIOTY, HE mrope, He
MEHIIIE, MEHIII HiK MCHIIIE,
HIK, IMMOHHY | s161yuHY HDK,%
ITrope 3 M0aBaHHAM EKCTPaKTY JiKapchkoi pociuum Rhizoma Smilacis Glabrae (1H555)
[Trope ¢pykroBo-oBoueBe Ha | 4,4 16,0 05 05 He HOpMYye€TBCS
OCHOBI s101TyKa, 6aHaHy
Ta rapOy3a
[Trope PppykTOBE HA OCHOBI 4.4 16,0 05 05 He HOpMYye€TBCS
s01yKa Ta 6aHaHy
[Trope oBoueBo-dpykroBe Ha | 4,4 16,0 05 05 He HOpMYye€TBCS
OCHOBI rap0y3y Ta sg01yka
HekTapu 3 I0laBaHHsAM €KCTPAKTY JiKapchkoi pocauau Rhizoma Smilacis Glabrae (585
Hexkrap si0myanmit 42 14,0 05 05 3a00pPOHEHO 50
Hekrap 6ananoBuit 4.2 14,0 05 05 3a00pPOHEHO 25
Hexkrap si01yuno-0ananosuii | 4,2 14,0 05 05 3a00pPOHEHO 50

MacoBa yacTka BiTamiHiB y npoaykrax ta HekTapax (C, B1, B2, PP) moBunHa
ckinanatu He meHme HbK (Mr/100 r): C — 10,0; B - 0,1; B2 - 0,2; TomidenonpHUX
peuoBunu - 100. MacoBa dactka -kapotuny y Ilrope ppykroBo-oBOUEBE HA OCHOBI
s0myka, 6aHaHy Ta rapOy3a 3 J0JaBaHHSIM €KCTPAKTy JIiKapchkoi pocauau Rhizoma
Smilacis Glabrae (X&) Ta ITrope oBoueBO-PpyKTOBE Ha OCHOBI rapOy3y Ta sA0IyKa
3 JIOJIaBaHHSAM EKCTpakTy Jikapchkoi pociauHu Rhizoma Smilacis Glabrae
(). nosunna cknagatu He Menme Hixk 2,5 mr/100 T npoaykTy,

MinepasibHi JOMIIIKK, CTOPOHHI JOMIIIKK Ta JOMIIIKH POCIUHHOTO
MTOXO/KEHHS HasBHICTh 3a00POHEHO.

BMicT TOKCHYHUX €JI€MEHTIB, HITPaTiB, MIKOTOKCUHY TAaTYJiHYy, B MMPOIYKTaxX
Ta HEKTapax HE MOBUHEH MEPEBUIIYBATH JOMYCTHMI PiBHI, BCTAHOBJICHI YNHHUMH
HOPMAaTUBHUMH JOKYMEHTAMH, a BMICT PaJIOHYKIIIJIB HE MOBUHEH MEPEBUIYBATH
JIOTYCTUMI PiBHI BCTAHOBJICHI YUHHUMHU HOpMATUBHUMU JgokyMmeHTamu [98, 110], ski
HaBeneHi y Tabm. 4.9. 3a MikpoOiOJOTiYHUMHU TOKa3HUKAMHU TMPOAYKTH Ta HEKTapu
MOBMHHI BIAMOBIIaTH BUMOT'aM IPOMHCIOBOI CTEpUIIBHOCTI [99], a came, SKIIO HE

JiMiToBaHa KUCIOTHICTH (pH), Taku mpoaykTH a00 HEKTapH BIJHOCSTH JI0 TPy A.
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Tabmauusa 4.9

Iloxa3Hnku Ge3ne4HOCTi MPOAYKTIB Ta HEKTAPIB VI Xap4yBaHHs JiTell XBOPUX Ha MieJIoHeppuT

Ha3Ba nokasnuka O%MHHM I[OHYCT.HMHﬁ P iB.eHI”
BUMIPIOBaHHS He OUIbIIIe, HDK

TOKCHYHI €JIEMEHTH:

CBUHELD MI/KT 0,30

KagMii MI/KT 0,02

MMUIIL SIK MI/KT 0,20

PTYThH MT/KT 0,01

MiJlb MTI/KT 5,00

IIUHK MTI/KT 10,00
MIKOTOKCHH HaTyJIiH MT/KT 3aboponeno (<0,02)
Hirparu MTI/KT 50,00
Panionykmiau:

ne3ii-137 Bx/xr 40

cTpoHTIii-90 bx/kr 5

Eneprernuna (kamopiiiHicTh) Ta MoxUBHA (xapuoBa) miHHICTh 100 r HEKTapiB
Ta mope (QYHKIIOHATBHOTO TMPU3HAYEHHS JUIsl XapuyyBaHHS [iTed XBOpUX Ha
nieonedpuT, HaBeeHo y Tabu. 4.10.

Taomung 4.10

Eneprernuna (kaJjiopiiiHicTh) Ta NokuBHA (XxapuoBa) winHicTs 100 r
MIOPe Ta HEKTAPIB VI XapuyBaHHs JliTeil XBOPUX HA mi€JioHedpUT

buiku, | Byrneroau, Biraminu, Mr Kamnopiii-

AcCOpTUMEHT r r HICTh

B-kapormn | B: | B, | C [Kkan |x/lx
ITrope 3 107aBaHHAM €KCTPAKTY Jikapcbkoi pociunu Rhizoma Smilacis Glabrae (15&5)

ITrope  ¢pykroBo-

OFOUCRE Ha OCHOBL! 34 16,0 2,5 01 | 02 |100| 78 | 325

sg0myka, OaHaHy

Ta rapoysa

[Trope ppykToBe Ha

OCHOBI s101TyKa Ta 34 16,0 - 0,1 0,2 | 10,0 78 325

OaHaHy

ITrope oBOUEBO-

(bpykToBe Ha 3,4 16,0 2,5 01 | 02 |100| 78 | 325

OCHOBI rap0y3y Ta

a0syKa

HekTapH 3 101aBaHHAM €KCTPAKTY JliKapchkoi pociian Rhizoma Smilacis Glabrae (1555

Hexkrap si6nyunmit 3,4 14,0 - 0,1 0,2 | 10,0 70 292

Hekrap 6ananoBuit 3,4 14,0 - 0,1 0,2 | 10,0 70 292

Hexrap s0nyuno- | 5 14,0 - 01 | 02 [100]| 70 | 292

O0aHaHOBUI
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BianoBigHno unHHOTrO 3akoHonaBcTBa [105 - 107], HeoOXiaHO 3aTBEpAKyBaTH
OOOB’SI3KOBUM HAaNKMC HA ETUKETUl M NOPOAYKTIB JAUTAYOTO JIIKYyBaJIbHO-
npodutakTH4HOro mnpusHadeHHs. OOOB’S3KOBO Ha ETHKETLI MOpyd 13 Ha3BOIO
NPOAYKTY 3a3HAYA€ThCSA BIK JAWTHHU, 3 SKOTO JO3BOJSETHCS CIOKMBAaHHS IHOTO
POAYKTY.

B indopmanii npo ckmax AUTIYOrO XapyyBaHHS HABOJIUTHCS BUYEPIHUUN
Hepeslik yciX IHIPEIEHTIB y MOPAJIKY MepeBard ix MacoBOi YacTKH Yy CKIaJl
OpOAYKTY, y TOMY YHCIi XapuoBUX J00aBOK Ta apoMaTU3aTopiB, IO
BUKOPUCTOBYIOTBCSL Y MOro BHUpPOOHMIITBI, 3a BHMHSITKOM JOJAaHMX BITaMIHIB 1
MIHEpAJIbHUX PEYOBHH, AKI MalOTh OyTH BUJUIEHI B OKpeMI Ipynu 3 BIANOBIAHUMU
Ha3BaMM Ta MOXYTh OyTH HaBeJeH1 0e3 ypaXyBaHHs 4€pPrOBOCTI 3aJIe’KHO BiJl BMICTY.

Ha etuxeTky HaHocuTbes 1HPOpMAIliA PO KATOPIMHICTH Y KITOKAJIOpiax abo
KUTOJIPKOYJISIX Ta MOXKUBHY IIHHICTD 3 HABEJIEHHSIM KUIBKICHOTO BMICTY OUIKIB, KHUPIB,
BYTJICBO/IiB, BITAMIHIB Ta MiHEpaJIbHUX PEYOBUH Yy BCTAHOBIICHUX OJUHUIISIX BUMIPY 3
po3paxyHky Ha 100 rpamiB a6o 100 MITLIITPIB TOTOBOTO J0 BXKUBAHHS MPOIYKTY.

KinmeBa pgata CHoXMBaHHS TPOAYKTY JUTAYOTO XapyyBaHHS TOBUHHA
MICTUTH JI€Hb, MICAIb Ta PIK y HE3aKOAOBaHOMY IM(poBOMY 3HaueHHI. Jlis
IPOJIYKTiB, TEPMIH MPHUIATHOCTI SKUX TEPEBUIILYE TPU MICSIl, JOCTATHHO 3a3HAYUTHU
MICSAIIb 1 PiK, IO IKOTO MOYKHA CIIOKHTH MPOIYKT.

Ha erukeTiii 3a3Ha4arOThCA YMOBH 30€piraHHs, HeOOXiaHI 11 3a0e3eueHHs
1oro 6e3MeYHOCTI Ta AKOCTI, y TOMY YKCJI1 TICHSI BIAKPUTTS YITAKOBKU (TapH).

Ha etuxeriii mpoaykTy (yHKIIOHATBHOTO MPU3HAYEHHS I Xap4dyBaHHS
JITeW 3a3Ha4al0ThCS OCOONMBI JIETHYHI TOTPeOH, (PYHKIIOHAIBHI CTaHU Ta/abo
3aXBOPIOBAHHS, 32 HaABHOCTI SIKUX PEKOMEH/I0BAHO BXKMBATU TaKi IPOAYKTH.

[TapanenbHO HAa €TUKETIII HAHOCATD:

- Hanuc «CxBaieHO MIHICTEpCTBOM OXOPOHHU 370POB’S IS CHEIIaThbHOTO
JIETHYHOTO BUKOPUCTAHHS B XapuyBaHHI JiTeH 3 3aXBOPIOBAHHAM Ha TieIOHEPPUTY;

- Ha3By Ta MOBHY ajJpecy 1 TenedoHy MIANPUEMCTBA-BUPOOHUKA, aJpecy
MOTYKHOCTEH (00’ €KTa) BUPOOHUIITBA;

- CTaH NPOAYKTY (TOMOreH130BaHUM a00 MpOTEepPTUid, a00 piIKUil);
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- HOMiHAIBHY MacCy HETTO IPOAYKTY, T (a00 06’emy am®) Ta momycTHMOro
BigxunaeHHs, %;

- IPU3HAYEHICTh: «J[JI1 IUTAYOr0 XapuyBaHH;

— HOMep napTii (HOMEpOM MapTii BBAXKATH J1aTy BUPOOHUIITBA);

— IITPUXOBUM KOJI;

— Hanuc «Y pasi BIICYTHOCTI XJIOMKA MiJ] Yac BIJKPUBAHHS OAHKH, IPOIAYKT
CIIO’KMBATH HE MOXKHA.

Pe3ynbTaTi HaBeAEHUX NOCIHIJKEHb, YBIMAYTh K HOPMATUBHI MMOKa3HUKH Ta
BUMOTM TP PO3POOJICHHI HOPMATHBHOI Ta TEXHOJIOIIYHOI JOKYMEHTallll Ha
BUPOOHUIITBO MPOAYKTIB JIKYBaJbHO-NPO(PLIAKTUYHOTO XapyyBaHHS JITEH XBOPHUX

Ha TieT0HEDPUT.
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	section І
	NUTRITION OF CHILDREN WITH KIDNEY DISEASES,
	TRENDS AND DEVELOPMENTS
	Proper nutrition of a sick child is one of the main links in the overall set of therapeutic measures. Therapeutic nutrition, based on the pathogenesis of the disease, the child, age the peculiarities of its development, normalizes disturbed metabolic ...
	Pyelonephritis occupies one of the leading places in the structure of nephropathies in children and adults. Recently, there has been a significant increase in the incidence of pyelonephritis due to general environmental processes (prevalence of dysmet...
	It is known that in medical practice, therapeutic therapy of kidney disease, using infusions of medicinal plants, or collection of infusions of medicinal plants. At the same time, such infusions do not always have a pleasant taste and smell in terms o...
	Demographic situation, statistical indicators of kidney disease
	The basis of the development of any country, regardless of socio-economic status, skin color of citizens, religion or language are healthy children. The state of health is determined by the quality of life of the population and affects the national se...
	The occurrence of kidney disease and the peculiarities of its spread are determined by natural, environmental and socio-economic factors, the importance of the latter is becoming increasingly important due to lifestyle, income, living conditions, nutr...
	According to the State Statistics Service of Ukraine, as of January 1, 2021, the population of Ukraine is 41588354 people, excluding the temporarily occupied territories, the Autonomous Republic of Crimea and the city of Sevastopol. However, the numbe...
	Fig. 1.1 Demographic situation in Ukraine by years
	At the same time, statistics show a high level of morbidity of the population, especially children and adolescents. On a copy of one class of diseases of the genitourinary system shows a growing trend of the disease over the past three years, the data...

	Number of registered with diseases of the genitourinary system
	According to pediatric scientists, kidney and urinary tract diseases in children remain an urgent problem in pediatrics, which carries a significant social burden. The prevalence of kidney and urinary tract diseases in children over the past 5 years i...
	Features of the pyelonephritis disease
	1.4 Principles of treatment of children with pyelonephritis
	The general function of the kidneys is associated with the release from the human body various metabolic products, foreign and toxic substances that enter the body from the environment. At the same time the kidneys are involved in the regulation of wa...
	The main tasks in the treatment of children with pyelonephritis are – the elimination or reduction of microbial-inflammatory process in the renal tissues and urinary tract, the normalization of metabolic disorders and functional status of the kidneys,...
	The complex of means for the treatment of children with pyelonephritis, especially include a balanced diet to reduce stress on the transport systems of the renal tubules and the correction of metabolic disorders [36].
	Therapeutic nutrition of children with pyelonephritis
	Nutrition of children with pyelonephritis is based on two concepts. The first is the restriction of the number of individual components (protein, sodium, extractives) in food, this is due to the activity of the inflammatory process and a decrease in t...
	Secondly, it is the correction of possible deficiency of certain components of nutrition (protein, sodium, potassium, vitamins), which is associated with the pathology of kidneys.
	The organization of medical nutrition involves providing children with pyelonephritis with food ingredients, vitamins and minerals, in accordance with physiological norms [37, 39 – 41, 50 – 52, 64].
	Scientists, nephrologists and nutritionists recommend therapeutic nutrition for children with pyelonephritis, taking into account the activity of bacterial inflammation and tubular function of the kidneys. In the acute period of pyelonephritis, which ...
	In the active period of the disease, in order to spare the kidneys, foods that contain extractives and essential oils are excluded from the diet - meat broths, onions, garlic and others, fried culinary dishes. Protein of animal origin is included in t...
	To train the kidneys, the diet is designed so that in the morning the child receives acidic valences in the afternoon alkaline [43, 44, 46 – 49, 53, 54, 56].
	Depending on the results of the study of urine, alternation of protein (acidified) and plant (alkaline) food is carried out every 3 - 5 days, to create non-beneficial conditions for the growth of bacteria. The characteristics of possible options for t...

	Nutritional and energy value of medical nutrition of children with pyelonephritis
	The diet includes culinary dishes from raw plant origin and boiled lean meat.Dishes containing oxalic acid, acid sulfates and phosphates are not allowed at all. The amount of chlorides is 2 g per day [45, 57, 62, 69 - 71].
	The transition from a sparing to a general diet is more varied, includes additional dairy products, meat and fish that are steamed and contains 2.7 g of sodium per day. This diet is prescribed to children with pyelonephritis with normal renal function.
	The training diet is prescribed to children with pyelonephritis in remission. Culinary dishes processed combined (raw materials of plant and animal origin, fish) fried. Additionally, dairy products are allowed. The amount of sodium chloride per day is...

	Acids and bases in the medical nutrition of children with pyelonephritis
	Lack of vitamin A and various provitamins, especially β-carotene is associated with decreased absorption, lack of bile acids, insufficient synthesis of protein that transports vitamin A. In addition, the reduction of vitamin A is associated with the u...
	Vitamin E as a result of interaction with polyunsaturated phospholipids maintains the structural integrity of membranes and protects polyunsaturated fatty acids in the membrane structure from peroxidation and peroxidative action of vitamin D. With a l...
	Hypovitaminosis B6 is accompanied by a decrease in the reabsorption of amino acids in the kidneys, while increasing the filtration charge of amino acids. This is due to the deterioration of the protein-synthetic function of the liver. This damages the...

	section ІІ
	Technological characteristics of raw materials of plant origin and medicinal plants
	Technological characteristics of a pumpkin
	Technological characteristics of apples
	Technological characteristics of bananas
	Technological characteristics of dog rose
	Content of nitrates and toxic elements in apples (n=3, Р≥0,95)
	Content of nitrates and toxic elements in bananas (n=3, Р≥0,95)
	The content of nitrates and toxic elements in pumpkin (n=3, Р≥0,95)
	The mass fraction of nitrates in pumpkins of varieties grown in Ukraine and China is much higher than in fruits, but the indicators do not exceed the established norm, which is not more than 200.0 mg NO-3 / kg.
	These are significantly higher rates due to the fact that fruits grow on the ground and accumulate nitrates. Significantly higher rates of toxic elements of the mass fraction of heavy metals are in the same range and much lower than the established no...
	When studying the fruits of dog rose table. 2.17, the content of the mass fraction of toxic elements and nitrates, the fruit was crushed, so it was determined the presence of the whole fruit without dividing into skin and flesh.
	The content of nitrates and toxic elements in dog rose (n=3, Р≥0,95)
	Indicators of the mass fraction of heavy metals in rose hips of different varieties is in the same range, with slight fluctuations and meet the established norms. The normative documents do not set a specific permissible level of mass fraction of nitr...
	In the study of the medicinal plant Rhizoma Smilacis Glabrae 土 茯苓 for the content of toxic elements, the indicators established for mixtures of dried medicinal plants were taken as the norm. The mass fraction of zinc is 0.43 mg / kg, which is 91% belo...
	SECTION ІІІ
	To determine the indicators of quality and safety, and to establish uniform requirements for functional products, test batches of the product assortment were made and sent for storage, for subsequent research.
	Dynamics of change of indicators of quality and safety of functional products during storage
	Organoleptic parameters of nectars functional purposewere determined by tasting at the tasting commission. It was determined that nectars have been found to have a homogeneous opaque liquid mass with uniformly distributed homogenized pulp in appearanc...
	Basic requirements for the quality and safety of products and nectars for nutrition of children with pyelonephritis
	Requirements for physicochemical parameters are given in table. 4.8.
	Mass fraction of vitamins in products  and nectars (С, В1, В2, РР) must be at least  (мg/100 g): С – 10,0; В1 - 0,1; В2 - 0,2; Polyphenolic substances - 100. Mass fraction of β-carotene in Puree fruit and vegetable  based on apple, banana and pumpkin ...
	Mineral impurities, foreign impurities and impurities of plant origin are prohibited.
	According to microbiological indicators, products and nectars must meet the requirements of industrial sterility [99], namely, if not limited acidity (pH), such products or nectars belong to group A.. Energy (caloric) and nutritional (nutritional) val...
	розділ І
	Харчування дітей з захворюваннями нирок,
	тенденції та розвиток
	Правильне харчування хворої дитини є одним з основних ланок у загальному комплексі терапевтичних заходів. Лікувальне харчування, побудоване з урахуванням патогенезу захворювання, віку дитини, особливостей його розвитку, нормалізує порушені обмінні про...
	Пієлонефрит займає одне з провідних місць у структурі нефропатій у дітей і дорослих. Останнім часом відзначається значне збільшення захворюваності на пієлонефрит, що пов'язано із загальними екологічними процесами (поширеність дисметаболічних розладів,...
	Відомо, що в медичній практиці проводять лікувальну терапію захворювання нирок, використовуючи настої лікарських рослин, або настою збору лікарських рослин. В той же час такі настої за органолептичними показниками не завжди мають приємний викус та зап...
	Демографічна ситуація, статистичні показники захворювання нирок
	Основою розвитку любої країни не залежно від соціально-економічного стану, кольору шкіри громадян, віросповідання чи мови  є здорові діти. Стан здоров’я визначається якістю життя населення і впливає на національну безпеку держави.
	Виникнення хвороби нирок та особливості її поширення визначаються природно-екологічними та соціально-економічними чинниками, значення останніх з яких набуває все більшого значення через вплив способу життя, доходів населення, житлових умов, структури ...
	Значний вплив на поширення захворюваності населення в державі мають демографічні характеристики населення, зокрема, коефіцієнти смертності та природного приросту населення.
	За даними Державної служби статистики України, на 1 січня 2021 року чисельність населення України складає 41588354 людини, без врахування тимчасово окупованої територій, Автономної Республіки Крим і міста Севастополь. Проте чисельність українців стабі...
	Рис. 1.1 Демографічний стан в України за роками
	Одночасно статистичні данні свідчать про високий рівень захворюваності населення, особисто дітей та підлітків. На примірнику одного класу хвороби сечостатевої системи видно тенденцію росту захворювання, за останні три роки, данні наведені в табл.1.1

	Кількість зареєстрованих з захворюванням сечостатевої системи
	За твердженнями науковців-педіатрів, хвороби нирок та сечовивідних шляхів у дітей залишаються нагальною проблемою в педіатрії, яка несе в собі суттєве соціальне навантаження. Поширеність захворювань нирок і сечової системи у дітей впродовж останніх 5 ...
	Особливості захворювання на пієлонефрит
	Рис. 1.3 Класифікація пієлонефриту
	Принципи лікування дітей з захворюванням на пієлонефрит
	Загальна функція нирок пов’язана з виділенням з організму людини різні продукти обміну, чужорідні та ядовиті речовини, які потрапляють до організму з зовнішнього середовища. Одночасно нирки приймають участь в регуляції водного балансу, кислотно-лужної...
	Головними задачами  при лікуванні  дітей хворих на пієлонефрит є - ліквідація або зменшення мікробна-запалювального процесу в ниркових тканинах та сечових шляхах, нормалізація обмінних порушень і функціонального стану нирок, стимуляцію регенераторних ...
	До комплексу засобів щодо лікування дітей хворих на пієлонефрит, особливо включають раціональне харчування з метою зменшення напруги на транспортні системи канальців нирок та корекцію обмінних порушень [36].
	Лікувальне харчування дітей хворих на пієлонефрит
	Харчування дітей хворих на пієлонефрит базується на двох концепціях. По-перше це обмеження кількості окремих компонентів (білок, натрій, екстрактивні речовини) в їжі, це пов’язано з активністю запалювального процесу та зниженню єкстретируючюю  здібніс...
	По-друге  це корекція можливої недостатності визначених компонентів харчування (білок, натрій, калій, вітаміни), яке пов’язано з у зв’язку з патологією нирок.
	Організація лікувального харчування передбачає забезпечення дітей хворих на пієлонефрит харчовими інгредієнтами, вітамінами і мінеральними солями , відповідно до фізіологічної норми [37, 39 – 41, 50 – 52, 64].
	Вчені лікарі нефрологи та дієтологи рекомендують дітям хворим на пієлонефрит лікувальне харчування з урахуванням активності бактеріального запалення та тубулярних функцій нирок. В гострому періоді пієлонефриту, який протикає з токсикозом рекомендовано...
	В активному періоді захворювання з метою щадіння нирок з їжі виключається продукти які містять екстрактивні речовини та ефірні масла – м’ясні бульйони, цибуля, часник та інші, кулінарні блюда жарені. Білок тваринного походження включається до раціону ...
	Для тренування роботи нирок режим харчування строїться  таким чином, щоб в першій половині дня дитина отримувала кислі валентності у другій половині дня лужні [43, 44, 46 – 49, 53, 54, 56].
	В залежності від результатів дослідження сечі, проводять чергування білкової (підкисленої) і рослинної (підлужної) їжі кожні 3 – 5 днів, для створення не благодійних умов для росту бактерій. Характеристика можливих варіантів лікувального харчування ді...

	Харчова і енергетична цінність лікувального харчування дітей хворих на пієлонефрит
	Раціон щадного харчування передбачає кулінарні блюда з сировини рослинного походження та відвареного не жирного м’яса. Повністю не допускається блюда які містять щавлеву кислоту, кислі сульфати і фосфати. Кількість хлоридів складає 2 г на добу [45, 57...
	Раціон перехідний від щадного до загального харчування більше різноманітний, включає додатково молочні продукти,  м'ясо та рибу  які кулінарна оброблені на пару та містить 2,7 г. натрію на добу. Цей раціон призначається дітям хворим на пієлонефрит з н...
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