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Products for children with infectious diseases. Technologies and assortment
[Text]: monograph / [Mazurenko I., Shao Zhengzheng] — Odessa, 2022

The monograph presents the results of fundamental and applied research on
the creation of technology and an assortment of functional products for therapeutic
and preventive purposes for the nutrition of children with infectious diseases of the
respiratory tract. The monograph 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.



""The best seasoning for food is hunger**
Socrates/Xokpatng

Therapeutic nutrition of children with infectious diseases is based on the gen-
eral principles of therapeutic nutrition, which is applied according to the characteris-
tics of the infectious patient, the clinical course of the disease, and also taking into
account the individual characteristics of the patient.

Prevention and treatment of infectious diseases in children includes, first of
all, compliance with the diet and exclusion from the diet of foods that negatively af-
fect the recovery process. The effectiveness of treatment of a child with an infectious
disease is mostly determined by high-quality, properly balanced nutrition. Food for a
sick child is a natural healing factor that allows for purposeful correction of disturbed
metabolic processes and functions of various organs and systems. When preparing
medical rations for sick children, the child's age, nutritional status, etiology and path-
ogenesis of the disease, features of metabolic disorders, the form and stage of the dis-
ease, and the presence of complications are taken into account.

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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I. FORMULATION OF TREATMENT AND PREVENTIVE NUTRITION

FOR CHILDREN WITH INFECTIOUS LUNG DISEASE

Individual lifestyle is closely related to nutrition, proper nutrition is the basis of
human health. It is food that ensures the development and constant renewal of cells
and tissues of the body, is a source of energy that the body uses not only during
physical exertion, but also in a state of rest. Food products are sources of substances
from which enzymes, hormones and other regulators of metabolic processes are syn-
thesized. Metabolism, which is the basis of the vital activity of the human body, is
directly dependent on the nature of nutrition. Nutrition directly provides all the vital
functions of the body. The composition of food, its properties and quantity affect
growth and physical development, work capacity, morbidity, neuropsychological
condition, and life expectancy of a person.

Pneumonia is an infectious and inflammatory process in the lungs. It is charac-
terized by high temperature, cough, difficulty breathing. Effective treatment is condi-
tioned by the use of antibiotics, which, as is known, do not affect the intestinal micro-
flora in the best way. Therefore, nutrition, which plays an important role in the recov-
ery of a sick child, must be selected correctly in order to restore the body's protective
functions and compensate for the loss of necessary trace elements and vitamins.
Therapeutic nutrition should contribute to the fastest resolution of the inflammatory
process, detoxification of the body, increase of its immune properties and general re-
activity, sparing of the organs of the cardiovascular and digestive systems, prevention
of possible negative effects of pharmacotherapy [12].

Rational nutrition of sick children has an important therapeutic value. Research
in the field of nutrition has established that animal protein breaks down during dis-
eases, the release of mineral substances increases and the quantitative composition of
vitamins decreases. In the rational nutrition of sick children, both the caloric content
of the daily food ration and the quality of its composition, namely the presence of a
sufficient amount of complete proteins, fats, carbohydrates, mineral salts, vitamins
and various biologically active substances, are important. At the same time, it is taken

into account that the secretory and motor functions of the digestive organs decrease



with diseases [13].

Monitoring of pneumonia in adults and children

According to the World Health Organization, pneumonia is the cause of death
of about 16% of children under 5 years of age worldwide. The most common causes
of bacterial pneumonia in children are pneumococci (Streptococcus Pneumoniae) and
Haemophilus Influenzae Type B (Hib). The most common cause of viral pneumonia
is respiratory syncytial virus infection (acute viral disease from the SARS group).
Pneumonia remains an important medical and social problem even in the 21st cen-
tury. This is due, first of all, to its significant prevalence, rather high rates of disabil-
ity and mortality, as well as significant economic costs due to this disease. In
Ukraine, the incidence of pneumonia in adults is from 4 to 6 per 1,000 young and
middle-aged people and from 12 to 18 cases per 1,000 of the population of older age
groups. In the structure of population mortality from respiratory diseases, pneumonia
ranks second after chronic obstructive pulmonary disease. Mortality is from 13 to 15
per 100,000 population, which is 3% of those who get pneumonia [11, 12].

An international organization operating under the auspices of the United Na-
tions, the United Nations Children's Fund, UNICEF determines that pneumonia is the
main cause of child mortality worldwide: every year this disease takes the lives of
about 1.4 million children under the age of 5 - that's more than AIDS, malaria and
measles combined. [13].

According to statistics of the Ministry of Health of Ukraine, about 90,000 cases
of pneumonia among children aged 0 to 17 are registered in Ukraine every year, and
one child under the age of 4 dies of pneumonia every three days in Ukraine. In the
Kharkiv region, 12,253 cases of pneumonia were registered among the entire popula-
tion in 2017, of which 3,841 cases were among children aged 0 to 17 years. In 2016,
15,703 people of different age groups fell ill with pneumonia, including 4,588 chil-
dren. Incidence, number of cases per 100,000 population among the adult population
was 372.33 cases in 2017 and 488.1 cases in 2016. Morbidity indicators of the chil-

dren's population are more than twice as high and are equal to 901.12 cases in 2017



and 1077.59 in 2016 [14].

Russian health statistics show that in January - July 2019, a total of 341,421
cases of pneumonia were recorded. Of them, children under 17 years old - 112,725
people, children under 14 years old - 106,870. And for January-July 2018, there were
a total of 367,011 people, children under 17 years old - 114,687, children under 14
years old - 109,467. Pneumonia is a fairly common disease, so out of 1,000 people,
12 - 14 adults will be diagnosed with the disease. People are more prone to pneumo-
nia as they age. Thus, in people older than 55 years, the ratio will be equal to 17
1000. Among patients, men are more often sick. They make up from 52 to 56% of pa-
tients, women from 44 to 48%. [15].

Information sources of the World Health Organization note that about a million
people die from pneumonia every year in the world, which is from 4 to 7% of the
sick. In the USA, 3 to 4 million pneumonia patients are diagnosed annually, of which
more than 900,000 are treated in a hospital, and in 60,000 hospitalized patients, this
pathology is the direct cause of death. In the countries of the European Union, the
number of patients with non-pneumonia during the year exceeds 4.2 million people
[16, 17, 24].

A critical situation occurred at the end of December 2020 in the People's Re-
public of China. In the city of Wuhan, Hubei province, central part of China, an
outbreak of the novel coronavirus infection COVID-19 was detected - pneumonia of

a new type, which is caused by the SARS-CoV-2 coronavirus. According to the
National Health Committee of China, as of February 24, 2020, the total number of
cases 1s 77,150, 24,734 have recovered, and 2,592 have died.

Scientists have determined the risk of mortality, which depends on the age
group of people, the results are shown in Fig. 1.

Scientists have established that the greatest risk is for the elderly over 80 years
old. The mortality rate in this age group is 14.8%. The risk of contracting the coro-
navirus increases sharply in patients with chronic diseases of the cardiovascular sys-
tem, diabetes, respiratory tract diseases, and high blood pressure. It was established

that the higher the age of the infected, the higher the risk of a fatal outcome: at the
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age of 70 to 79 years, it is 8%, from 60 to 69 years - 3.6%. The greatest probability of

recovery is among younger people, in the age group from 10 to 50 years, the mortal-

ity rate increases with age from 0.2 to 0.4%.
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Fig. 1.1 Mortality rate from coronavirus depending on age

Among patients aged 50 to 59, it is 1.3%. Among those infected with coronavi-
rus, there are practically no children under the age of 10. Mortality among men 1is
2.8%, significantly higher than among women at 1.7%. Hubei province, with the
highest number of coronavirus infections, has a death rate of 2.9%, while the rest of
China's provinces have a death rate of about 0.4%, bringing the country's total death
rate to around 2.3%. [18, 19].

At the same time, the number of people infected with the new coronavirus in
the world, excluding mainland China, exceeded 2.4 thousand people, 37 died. 12
people died in Iran, 9 in South Korea, 7 in Italy, 4 in Japan, in Hong Kong — 2, one
fatal case each was recorded in France, Taiwan and the Philippines.

The largest number of patients - 893 - were found in South Korea, 838 in Japan,
more than 630 of them are passengers and crew members of the Diamond Princess,
which was quarantined in Yokohama.

There are 1,000 patients in Italy, 90 in Singapore, 81 in Hong Kong, 47 in Iran,
35 in Thailand and the USA, 28 in Taiwan, 23 in Australia, 22 in Malaysia, 16 in
Germany and Vietnam. , in the UAE and Great Britain - 13 each, in France - 12, in
Macau and Canada - 10 each. Less than 10 cases of the disease were recorded in the
Philippines, India, Kuwait, Spain, Oman, Russia, Afghanistan, Bahrain, Belgium,
Cambodia, Egypt, Finland, Israel, Lebanon, Nepal, Sri Lanka, Sweden [17 - 19].

The World Health Organization made a conclusion and raised the threat level
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of the coronavirus epidemic to "very high". This is the highest level of risk in the
gradation. At the same time, recommendations were made to the world community,
the People's Republic of China and other countries. As general precautions, it is nec-
essary to observe the usual rules of hygiene and observe the rules of food safety.

Statistical data of the World Health Organization are constantly updated. Cur-
rent statistical data of human coronavirus diseases in the world, as of May 2022:

- total infected — 509717200;

- fatal cases — 6,244,000, which is 1.2%;

- recovered - 462638028, which is 90.8%;

- currently sick — 40835172, which is 8.0%.

The situation remains critical. In the table 1.1 shows the current statistical

data of human diseases caused by the coronavirus in Ukraine and China, as of May

2022.

Table 1.1
Statistical data of human diseases due to coronavirus in Ukraine and China (as of 04.2022)
Indicator Country
Ukraine China

Population, thousand 41130 1439324
All infected 4998517 (12,2%) 203334
Fatalities 108329 (2,2%) 4776 (2,3%)
Recovered 4824482 (96,5%) 169380 (83,4%)
Sick at the moment 65706 (1,3%) 29178 (14,3%)
Critical cases - 274
Tests have been done 19521252 160000000
Tests for 1 million people 451266 11116

The National Health Service of Ukraine notes, when considering the disease by
gender in percentage terms, the number of women is 60%, men 40%, respectively.
The distribution of those infected with COVID-19 in Ukraine by age is shown in the
table. 1.2.

It should be noted that all age categories of people are prone to infection and
disease. The group of children and pimps, which is 5%, is alarming. Given the fact
that the COVID-19 pandemic continues to negatively affect people around the world,

different populations tolerate this infection and related restrictions in different ways.
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Table 1.2

Statistical data of people suffering from coronavirus in Ukraine by age (as of April 2022)

Age group, years Number of infected, %
0-17 5,00
18-29 11,00
30-49 37,00
50-69 38,00
70 years and older 9,00

Children and adolescents also face particular challenges, depending on their
age and how they are affected by COVID-19 and the measures being taken to contain
the disease.

Children and adolescents are generally at low risk of infection, and when they
do get sick, the disease is usually mild. At the same time, some children and adoles-
cents have a hard time with this disease, and several of them have died.

There is a disproportionate impact on the health and well-being of children.
Children and adolescents of all ages in all countries of the world are seriously suffer-
ing from the pandemic. The impact of COVID-19 on the health and well-being of
children is profound, and for some, it will have lifelong consequences.

For example, the COVID-19 pandemic has led to the largest shutdown of
education systems, affecting nearly 1.6 billion students in more than 190 countries
worldwide.

In addition, according to data from the World Health Organization's August
2020 survey "Pulse" dedicated to assessing the continuity of the provision of essential
health care services during the COVID-19 pandemic, 90% of countries report disrup-
tions in the provision basic healthcare services since the start of the COVID pan-
demic. Among the areas where failures most often occur is the provision of basic
health care services to children, for example, such as routine immunization (this ap-
plies to 70% of services provided in the field and 61% of services provided on the ba-
sis of medical facilities ).

The harmful consequences of the pandemic affect different strata of society

unevenly. Children in a vulnerable social situation continue to cope with a dispropor-
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tionately large impact of the pandemic on their lives, which is expressed in long-term
health consequences.

Children's health is high on the agenda of the European Regional Office of the
World Health Organization, which is unwaveringly committed to protecting the
health of children and adolescents and ensuring that no one is left behind. attention,
as the international community continues to fight the COVID-19 pandemic. [16 - 19;
21 -24].

Principles of therapeutic nutrition in infectious diseases

Therapeutic nutrition of patients with infectious diseases is based on the gen-
eral principles of therapeutic nutrition, which is applied according to the characteris-
tics of the infectious patient, the clinical course of the disease, and also taking into
account the individual characteristics of the patient. According to the theory of Pro-
fessor F. K. Menshikov, the goal of therapeutic nutrition is: to support the strength of
a sick person and to create the most favorable conditions for the function of the af-
fected organ and, first of all, the organs of the digestive system [25, 26].

Academician H. P. Rudnev and scientists proved that a balanced diet should
be complete, include all the necessary ingredients and be sufficient in terms of calo-
ries. Rational medical nutrition is an integral part of the overall complex treatment of
patients. Therapeutic nutrition should be carried out according to a certain system
regularly, optimally as a necessary condition for alleviating the current illness and the
stability of recovery. Therapeutic nutrition varies depending on a number of factors,
including the clinical condition and age of the patient. When prescribing therapeutic
nutrition, the individuality of the patient, the functional state of the organs of the di-
gestive system, the possible predominant damage to a specific organ, especially char-
acteristic of this disease, the severity of the clinical course, are taken into account. as
well as the period and prognosis of the disease. The scientists together with Acade-
mician G. P. Rudnev formulated the cardinal principles of medical nutrition for infec-
tious patients. Therapeutic nutrition should be: 1) physiologically directed, 2) noso-
logically differentiated (according to the classification of the disease), 3) pathogeneti-
cally substantiated, 4) clinically indicated and dynamic, 5) individually specified. [25 - 27].
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Medical nutrition should be complete and sparing. It replenishes the body's
losses during the disease, strengthening the patient in the recovery phase. When cre-
ating medical nutrition, concomitant diseases, individual intolerance of individual
food products by patients, as well as both specific and non-specific therapy, including
the possible side effects of medications on the population regarding the stability of
morphological and functional properties of a person, are taken into account. The diet
of an infectious patient must compensate for all caloric expenditure. Food should be
tasty, varied, complete, include proteins, carbohydrates, fats, an increased amount of
vitamins, a sufficient content of mineral salts and water [28 ].

Proteins are the main material necessary for regenerative, especially immu-
nological and other anabolic processes. The patient should receive approximately 1 g
of protein per 1 kg of body weight per day in the acute period of the disease. During
recovery, the amount of protein consumed increases from 1.5 to 2 g per 1 kg of
weight or more. Regulation of protein intake makes it possible to restore a satisfac-
tory protein balance in the body of a sick person. The diet of a patient with an infec-
tious disease includes proteins of vegetable and animal origin, as well as fish of non-
fat varieties, eggs are excluded [27 -28].

In the daily diet of an infectious patient, carbohydrates should be included at
the rate of 5 g per 1 kg of body weight, approximately from 300 to 400 g, which in
terms of calories covers half of the patient's energy expenditure. The introduction of
carbohydrates is necessary for the purpose of glycogen formation (the metabolic
pathway of glycogen synthesis from glucose). It is recommended to include muci-
laginous decoctions from cereals (barley, oat, rice) and wheat bran in the diet. Decoc-
tions of fruits and vegetables, salt, sugar, lemon juice are added to decoctions for
taste. At the same time, it is advisable to include in the diet liquid porridges (rice,
oatmeal, buckwheat), mashed potatoes, as well as mousses, compotes, jellies, fruit
and berry juices, baked fruits. Juices from fresh berries, fruits and vegetables occupy
an important place in the nutrition of patients, as they contain a lot of carbohydrates,
salts and vitamins. Fresh, not pureed vegetables and fruits are worse tolerated than

juices. Fiber, which is contained in fruits, is important, first of all, for improving peri-
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stalsis, the formation of fecal masses, and does not play a significant role in the nutri-
tion of the patient [28].

Fats are an important source of energy. Fats, fatty foods, especially fat break-
down products, are difficult for patients to tolerate. Vegetable and dairy fats are rec-
ommended for patients with infectious diseases [28].

During an infectious disease, patients lose a lot of fluid and mineral salts. As a
result, patients have disorders of water-salt metabolism. Especially severe violations
of water-salt metabolism can lead to death. correction of water-salt disorders is possi-
ble by infusion of solutions of necessary salts or hemodialysis. In this case, it is nec-
essary to include in the diet water, decoctions of infusions of medicinal plants, natural
vegetable and fruit juices, a total volume of liquid up to 2 liters per day [28].

In the treatment of patients with infectious diseases, therapy with antimicro-
bial agents, sulfanilic acid amide derivatives - sulfanilamide drugs, as well as broad-
spectrum antibiotics is used. Infectious disease scientists believe that such patients
need therapy with relatively high doses of group B vitamins. The increased need for
group B vitamins is also due to the significant role of carbohydrates in the nutrition of
infectious patients. [28].

The nutrition of an infectious patient should be fractional, the amount of food
taken at one time should be small. The distribution of food is carried out in such a
way that the most nutritious food and in larger quantities falls on the time when the
patient's temperature drops to a minimum level in cases of sharp daily fluctuations.

The rheological state of the products is of great importance, for seriously ill
patients during the acute course, food should be in liquid form so that it can be swal-
lowed more easily without chewing. Liquid, finely ground food is necessary espe-
cially for those patients who developed aphthous stomatitis after antibiotic therapy.
Rough food causes painful sensations, which can be so strong that the patient is
forced to refuse food. At the same time, liquid food is necessary for patients in the
case of feeding them through a tube. Such patients are recommended liquid food with
reduced calorie content and reduced sodium chloride content. The daily diet of a pa-

tient with a relatively short-term disease should include proteins and fats in a total
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volume of no more than 30 g, carbohydrates from 200 to 300 g.

During the recovery period of patients with various infectious diseases, the
calorie content of food increases, and should be from 2,500 to 3,000 calories. The
protein content increases to 150 - 200 g. The diet includes protein products of plant
and animal origin, as well as leafy vegetables, which have a high content of iron and
calcium [27-28]. Correctly prepared and regularly administered medical nutrition is a
necessary component of treatment, which contributes to the faster recovery of a sick
person.

Therapeutic nutrition for inflammation of the lungs

Therapeutic nutrition plays an important role in the comprehensive therapy of
respiratory diseases. The diet is built individually taking into account the nature of
the main process of pathogenetic mechanisms, complications and associated diseases.
The possibility of changing the pathological process of the cardiovascular system
with the development of the pulmonary heart and insufficiency of blood circulation
according to the right-gastric type must be taken into account. With emphysema of
the lungs (an increase in the volume of the alveoli due to the destruction of the mem-
branes between them. The lungs increase in volume, do not collapse, become slug-
gish, the respiratory passages narrow) [29] medical nutrition is mainly prescribed
based on the functional state of the cardiovascular system [31].

Professor B. D. Borevska and a number of scientists note that with acute
pneumonia in the febrile period, the basic metabolism increases. The intoxication of
the human body with the products of the vital activity of decaying microorganisms is
progressing. The load on the cardiovascular system increases, as a result of which, in
severe cases, blood circulation insufficiency may develop. The functional activity of
the digestive organs decreases [34, 35].

Therapeutic nutrition should contribute to the rapid resolution of the inflam-
matory process, detoxification of the body, increase of its immune properties and
general reactivity, sparing of the organs of the cardiovascular and digestive systems,
prevention of possible negative effects of pharmacotherapy. The anti-inflammatory

effect is provided by limiting the amount of carbohydrates in the total amount from
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200 to 250 g, salt from 6 to 7 g and increasing the content of calcium salts in the diet.
In order to reduce intoxication of the body, it is indicated to introduce a sufficient
amount of vitamins (especially ascorbic acid) and liquid in the amount of 1400 to
1700 ml. provided there is no heart failure [36-38].

The total caloric content of the diet during an acute febrile period should be
significantly reduced from 1,500 to 1,800 kcal. Let's allow the content of proteins
from 50 to 60 g, fats from 30 to 40 g, which, in combination with fractional nutrition,
eating up to 6 - 7 times a day and the use of mostly liquid and finely chopped food,
helps to protect the digestive organs.

During the recovery period, the caloric content of the daily diet is signifi-
cantly increased, in the total amount from 2500 to 3000 kcal, mainly due to an in-
crease in the content of proteins from 130 to 150 g, fats from 80 to 90 g, at the same
time, carbohydrates in a smaller amount from 300 to 350 d. Enrichment of the diet
with protein contributes to the replenishment of its losses during tissue breakdown,
restoration of the structure and function of the lungs, production of antibodies, pre-
vents leukopenia (a decrease in the number of leukocytes per unit of blood volume
(less than 4000 in 1 ul)) [30 ], which can develop as a result of the use of sulfonamide
drugs that have an antimicrobial effect. The diet includes dishes from raw materials
of vegetable and animal origin, which contain a significant amount of proteins, fats,
fiber and vitamins. At the same time, the amount of salt is increased from 10 to 12 g,
it is necessary for the production of hydrochloric acid by the stomach, it helps in-
crease appetite. In this regard, the use of products that stimulate gastric secretion and
exocrine secretory activity of the pancreas is indicated [31 - 33].

In order to stimulate the defense forces, reparative processes (the processes of
restoration of the original structure of DNA as a result of the impact on it of various
biological, physical and chemical agents that caused its disruption) [32], and filling
the deficiency of vitamins in the body, their introduction with food is shown to be in-
creased, especially retinol, ascorbic acid, vitamins of group B. Ascorbic acid helps to
reduce intoxication of the body, together with thiamine and riboflavin, it has a posi-

tive effect on oxidative processes in the body and protein metabolism. Retinol im-
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proves the regeneration of the mucous membrane of the respiratory tract [32].
Nutrition of a sick person should be based on the physiological needs of a
healthy person's body in basic nutrients and energy, taking into account the stage of

the disease, the level and nature of metabolic disorders.

Therapeutic nutrition of children of different age groups with inflamma-
tion of the lungs

Regardless of the age of the child, the period of illness, nutrition should be
varied and complete. A child's daily diet should include all the necessary nutrients,
mineral salts and water in sufficient quantities and in the correct proportions. In the
first days of the disease, with a severe condition, high temperature, pronounced signs
of intoxication, the child's nutrition is limited for a short time. In the future, the vol-
ume of food is gradually increased according to the age needs of the child. It should
be noted that both insufficient quantitative and qualitative nutrition and overfeeding
of the child negatively affect the general condition, the appetite decreases, the proc-
esses of digestion and metabolism are disturbed.

When prescribing medical nutrition for a sick child, age, general condition,
presence and degree of intoxication, period of illness, functional state of digestive or-
gans, appetite and changes in the oral cavity are taken into account. In the acute pe-
riod of the disease, with high temperature and intoxication phenomena, food should
be pureed in the form of puree (vegetable, meat, fish, etc.), well-boiled and semi-
liquid porridge. The amount of volume is limited, with the improvement of the gen-
eral condition, dishes that are used by healthy children are gradually introduced into
the diet [39].

To increase the content of vitamins, the diet includes appropriately prepared
vegetables, fruits and berries, as well as decoctions of rose hips, currant concentrate
and juices when indicated.

In the nutrition of children with pneumonia, it is necessary to observe the cor-
rect ratio of nutrients in the daily diet. Excessive consumption of carbohydrates

caused increased fermentation in the intestines and bloating, then breathing in chil-



17

dren with pneumonia becomes more frequent and superficial. According to scientists,
it is most reasonable to feed children who are on artificial or mixed feeding with lac-
tic acid mixtures in case of pneumonia, they stimulate the secretion of the digestive
organs. When treating pneumonia with antibiotics, lactic acid mixtures prevent the
occurrence of dysbacteriosis, that is, a condition where the normal intestinal micro-
bial flora is replaced by conditionally pathogenic or even pathogenic ones.

The necessary amount of proteins, fats and carbohydrates for children with
pneumonia is determined depending on the nature of feeding and age. In the case of
natural feeding, a child with pneumonia, as well as a healthy one, should receive from
2 to 2.5 g of protein per 1 kg of body weight per day. With mixed feeding, the daily
need for proteins is determined depending on the amount of breast milk consumed,
on average, this indicator 1s from 3 to 4 g per 1 kg of body weight. With artificial
feeding, the protein content should be from 4 to 4.5 g per 1 kg of weight. The amount
of fat in the first 3 months should be from 6.5 to 7.0 g per 1 kg of body weight. The
amount of carbohydrates is determined on the basis of 12 to 13 g per 1 kg of the
child's body weight, regardless of the nature of feeding. In the case of pneumonia,
children aged 1 to 3 years should receive 4 g of proteins, 4 g of fats, and 14 to 15 g of
carbohydrates per 1 kg of the child's body weight per day.

Pediatric scientists note that proteins are of great importance for a child with
pneumonia, because their deficiency reduces the body's resistance to infection, the
functions of the central nervous and endocrine systems are disturbed, oxidative proc-
esses in tissues are reduced, and vitamin deficiency occurs. The lack of proteins has a
particularly negative effect on the course of pneumonia in infants. Compensation for
the insufficient amount of protein is based on the principle of adding to the daily diet
of children suffering from pneumonia, in addition to lactic acid mixtures, other dishes
that contain protein, namely products based on plant and animal raw materials.

With inflammation of the lungs in children, nutrition is used taking into ac-
count the individual characteristics of the child, its age, the nature of feeding before

the disease, the state of nutrition, as well as the tolerance of the used mixtures or

dishes [40 - 44].
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The use of medicinal plants in the diet of medical nutrition

The healing effect of medicinal plants on human health is known and con-
stantly used both in traditional and non-traditional medicine. Various medicines
based on medicinal herbs are widely used in medicine: teas, balms, extracts. Prepara-
tions based on medicinal plant raw materials are more naturally included in the meta-
bolic processes of the body, have a mild and broad therapeutic effect. The result is
good tolerability and virtually no side effects. According to scientists, the frequency
of complications when using drugs based on medicinal plants does not exceed 1%,
and their severity is less pronounced [45].

It should be noted that the use of medicinal plants is only an integral part of is
part of a complex treatment scheme, especially relevant in terms of prevention and
restorative treatment. Currently, the latest concept of phytotherapy has been formed,
based on the use of the experience of folk medicine and foreign medicine, as well as
on the implementation of all modern scientific achievements in the field of pharmacy [46].

The use of medicinal plants in treatment is carried out by the principle of ex-
ternal application, or ingestion. Essential oils are volatile, fragrant, organic sub-
stances of terpenoid (organic compounds that contain oxygen) or aromatic nature)
penetrate through the skin during medicinal baths, rubs, compresses, entering the in-
tercellular fluid, lymph and blood. They strengthen microcirculation, contributing to
the reduction of inflammatory edema and the restoration of respiratory function.
Penetrating through the mucous membrane of the gastrointestinal tract when used in-
ternally, essential oils enter the general bloodstream and create mucolytic, expecto-
rant, broncholytic and antimicrobial effects.

Eucalyptus leaves, birch buds, and fennel fruits are widely used in the treat-
ment of respiratory tract, due to the fact that they do not cause allergies. and eucalyp-
tus essential oil is the most hypoallergenic substance. In terms of chemical composi-
tion and pharmacological properties, fennel fruits are very close to anise and are used
as an analogue and as a vegetable raw material, which has some advantages com-
pared to anise fruits. One of the features of fennel is that it is more studied for use in

the treatment of children with various diseases. It should be noted that the pharma-
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cological effect of eucalyptus leaves is due to the presence not only of essential oil
components (1,8-cineole), but also of the second group of biologically active com-
pounds - phenolaldehyde terpenoids (a conglomerate of phenolic and terpenoid com-
pounds), which have high antimicrobial and bactericidal activity [47].

For inflammation and infection of the respiratory tract, medicinal plants are
widely used - common thyme and creeping thyme, the main components of the essen-
tial oil of which are thymol and carvacrol. The antimicrobial properties of thymol are
known, which have a bactericidal effect on coccal pathogenic flora, a bacteriostatic
effect on gram-negative microorganisms, high antifungal activity against pathogenic
fungi, which is very important in the treatment of inflammation in children. Medici-
nal plant thyme, along with the leading group of biologically active compounds (es-
sential oil), contains compounds such as flavonoids (phenolic compounds), which
have an anti-inflammatory effect. A traditionally popular medicinal plant is calendula,
which exhibits anti-inflammatory properties due to the content of flavonoids and ex-
pectorant properties due to the contribution of saponins. Calendula flavonoids have
antioxidant and antimicrobial effects. Fundamental and applied studies have estab-
lished the antispasmodic effect of flavonoids, including the myotropic antispasmodic
effect of flavonoids on the musculature of the intestine, as well as their vasodilatory
effect, including on the coronary vessels. At the same time, flavonoids have an anti-
oxidant effect [46].

In the inflammatory process, infusions of medicinal plants with antipyretic and
diaphoretic properties are widely used. They include linden flowers, raspberry fruits.
Linden heart-shaped and common raspberry contain derivatives of salicylic alcohol
and salicylic acid, which act like natural aspirin and have an anti-inflammatory effect.

To increase immunity at various stages of the disease, general tonics are widely
used, namely multivitamin plants (rosehip, rowan, marsh cranberry, and others), as
well as immunomodulators (Echinacea purpurea preparations), which increase the
body's defenses. Previous studies have established that cranberry fruits enhance the
effect of antibiotics and sulfonamides, and they also contain organic acids, among

which malic, citric, quinine, and benzoic acids predominate, and the latter is also con-
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tained in the form of glucoside (vaccinin). Rosehip cinnamon contains a large amount
of vitamins, it is widely used in the treatment of respiratory tracts and has a high
therapeutic effect [45, 47].

Respiratory diseases in childhood are often accompanied by increased anxiety
in the child. In this case, the use of preparations based on the medicinal lemon balm
herb is indicated, as a sedative plant that has anxiolytic, immunomodulating, antim-
icrobial, antiallergic properties. Anti-anxiety effects are manifested due to rosmarinic
acid, which is a phenylpropanoid (a class of plant organic compounds of the aromatic
series, which are synthesized through the amino acid phenylalanine) [46]. Scientists
claim that the use of other sedative plants for respiratory tract diseases is inappropri-
ate due to the lack of side effects that contribute to the successful treatment of lung
pathology. In addition, lemon balm has a high level of safety [47].

It has been established that a long course of treatment using medicinal plants
with mainly antibacterial and anti-inflammatory treatment has a good pharmacologi-
cal effect. The advantage of phytotherapy in the treatment of diseases of the respira-
tory organs is the multifaceted effect of biologically active compounds of plants on
the child's body, as well as the possibility of simultaneous treatment of the main and
accompanying disease. At the same time, it is necessary to take into account the fact
that the manifestation of pharmacological effects occurs more smoothly, the im-
provement occurs more slowly compared to the use of synthetic drugs. The use of
medicinal plants is more effective in a complex approach to treatment. When pre-
scribing medicinal plants and preparations based on them, the mechanism of pharma-
cological action, the nature of the pathological process, individual characteristics and

the age of the child should be taken into account.

Medicinal plants in the diet of medical nutrition in China

The first determinations of the medicinal properties of Chinese herbs took
place from the moment when ancient people living in the territory of present-day
China began to notice that some food components have the properties of alleviating

and even completely eliminating diseases. After that, the ancient Chinese began to



21

use herbal treatment in everyday life. Chinese scientists testify that the first famous
ancient therapist in the field of research on the medicinal properties of plants is con-
sidered to be Shen Nun (Chinese simplified #4¢, Pinyin Shénndng), a mythologized
human ruler who lived in China in the third millennium BC. The scientist studied the
healing properties of medicinal plants and the properties of plants that contain poi-
soning. Shen Nun's writings are considered to be the oldest works on medicinal plant
treatment. Shen Nun classified 365 types of plant, animal and mineral remedies into
three categories. Herbs that are effective in the treatment of many diseases were in-
cluded in the higher category [48]. The most thorough study is the work "Medical
Matter" ("Peng Cao"), which was written and published in 1578 by the 16th century
Chinese physician and pharmacologist Li Shichen. (Chinese simplified 2=},
Pinyin Li Shizhén). The opus contains a description of 1,892 types of drugs and 8,160
recipes [49,51].

Chinese scientists in the field of treatment with medicinal plants found that in
the treatment of lungs, plant-based drugs are clinically used in the early stages of vi-
rus destruction, in various symptoms of the disease, to improve blood parameters, and
to raise the body's immunity. At the same time, the use of medicinal plants is advis-
able in the process of neutralization and removal from the body of toxic substances
(toxins, poisons) that have entered or formed as a result of taking medicines [50].

Specialists of the National Health Commission of China suggested medicinal
plants - Lonicera Japonica (4 %R {t), Forsythia suspense(i% ), Isatis tinctoria
(B HR), Astragalus membranaceus (Fisch.) Bunge.(35 X)), Platycodon grandiflorus
(F518), Scutellaria baicalensis Georgi (¥ %), Amygdalus Communis Vas (#712),
Rhizoma Pinelliae Preparatum (7£-f:%), Houttuynia cordata Thunb (L&), for
study and implementation in the protocol of treatment of coronaviral infectious
pneumonia [51, 52].

Chinese scientists are considering the treatment of herbs in the collection
complex. At the same time, information about the chemical composition of herbs, as

well as the characteristics of each medicinal plant and its individual influence on the
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marriage process, is different and radically different. At the same time, according to
scientists, in traditional Chinese medicine, the properties of herbs are divided into
two types. The first type is the temperature characteristics of the plant: hot, warm,
cold, neutral and aromatic. According to the theory, when the processing temperature
changes, the plant can have a rich aroma, or change completely. The second type -
taste characteristics: sour, bitter, sweet, spicy, salty. Different combinations of "tem-
perature" and taste give herbs certain medicinal properties. Therapeutic effect. herbs
are explained by different effects and combinations of temperature and taste on Yin
and Yang. Concepts of Yin and Yang. (Chinese simplified: J{FH, Pinyin: yin yang)
constitutes one of the theoretical foundations of traditional or alternative Chinese
medicine. All phenomena of the surrounding world, including man and nature, are
interpreted by Chinese medicine as an interaction between the two principles of Yin
and Yang, which are different aspects of a single reality [50, 52].

Alternative Chinese medicine widely uses the medicinal plant Platycodon
grandiflorus (Chinese simplified: ) in the treatment of respiratory tract, inflamma-
tion of the lungs, it is simultaneously used as an anti-inflammatory agent. Also, the
medicinal plant Platycodon grandiflorus is used to lower blood pressure, blood sugar, etc.

Medicinal plant Platycodon grandiflorus grows in the south of China, in
Guangdong province (Chinese simplified ] 7<), Guangxi Autonomous Region, Yun-
nan Province (Chinese simplified ), to the southwestern part of China - Guizhou
province (Chinese simplified 57/1l), in the south of the central part of China - the
province of Sichuan (Chinese simplified/U)!]), in the central part of China - Shaanxi
province (Chinese simplified% 7).

Modern medical research shows that the medicinal plant Astragalus mem-
branaceus (Fisch.) Bunge.(34 i) has a positive effect on the work of the internal or-
gans, particularly the lungs. The plant has an antibacterial effect and increases the
immune system. It is especially noted that when using the medicinal plant Astragalus
membranaceus (Fisch.) Bunge.(35 £) leads to elimination of proteinuria of experi-

mental nephritis, increase of myocardial contractility and regulation of blood sugar
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level. Also, the medicinal plant Astragalus membranaceus (Fisch.)Bunge affects the
expansion of coronary arteries, improves blood supply to the myocardium, improves
immune function, and also slows down the process of cell aging. Medicinal plant As-

tragalus membranaceus (Fisch.) Bunge.(# %) has improved immune function, liver

protection, diuresis, anti-aging, anti-stress, anti-hypertensive and a wide range of an-
tibacterial effects. Plants are widely used in the treatment of hypertension, coronary
heart disease, acute glomerulonephritis, stomach ulcers with a positive reaction to
Helicobacter pylori, psoriasis, diabetes, chronic rhinitis, osteoporosis, infectious dis-
eases of the respiratory organs.

The medicinal plant Astragalus membranaceus (Fisch.) Bunge. (3 1) is

widely used in Chinese cuisine. The plant is used in a culinary and prepared form,

fried with spices, or in soups and as a snack, while according to the recipe, the plant
is first kept in wine.

In the scientific literature and other information sources, there is not enough
information about the effect of extracts from medicinal plants in the treatment of
lungs. There is also no information, both in domestic and in foreign publications, re-
garding the use of extracts as a component of a food product. These points will be

explored in the following sections.

The use of raw materials of plant origin in the diet of therapeutic and preven-
tive nutrition

Vegetables occupy a significant specific weight in human nutrition. They are
the main sources of carbohydrates, which are represented by starch, sugar, fiber and
pectin substances. The average carbohydrate content of vegetables is about 3 to 4%;
the richest in carbohydrates are carrots, up to 6%, beets up to 8% and others.

Vegetables contain from 75 to 95% water. Practically all vegetables contain
vitamins, especially vitamins of group A, vitamins of group B, vitamin P, ascorbic
and folic acids, as well as minerals, including trace elements. The ratio of all sub-
stances has a favorable effect on assimilation. At the expense of potassium salts, the

ability of vegetables to increase the removal of liquid, sodium chloride and nitroge-
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nous slags from the body is ensured. Vegetables help to alkalize the body. They are

characterized by a small content of proteins from 1 to 1.5% and sodium salts. Vege-
tables contain organic acids.

Most vegetables are characterized by a low calorie content, in general, up to
20 kcal per 100 g. With a high sugar content, vegetables such as carrots, beets, and
melons have a higher calorie content of 25 to 40 kcal per 100 g. Potatoes have the
highest calorie content at 66 kcal per 100 g due to a significant starch content of up to 14%.

Vegetables stimulate gastric secretion, the motor function of the alimentary
canal of bile formation and, to a lesser extent, bile secretion.

Fruits and berries are valuable food products. They contain almost all the
main substances for the necessary support of the vital activity of the body. The most
important role belongs to fruits and berries, which are a source of easily digestible
carbohydrates - sugars (glucose, fructose, sucrose). Grapes, peaches, apricots, cher-
ries, apples, pears, bananas, mangoes, etc. have the highest sugar content.

Most fruits and berries are the main sources of some vitamins (ascorbic acid,
vitamin P, carotene) for the human body. Black currant, rose hip, mountain ash, sea
buckthorn are natural concentrates of ascorbic acid and carotene. Citrus fruits, along
with a high content of ascorbic acid, do not have oxidizing enzymes, which explains
the long-term preservation of ascorbic acid in citrus fruits without significant losses.
Ascorbic acid is practically absent in pears, grapes, cherries, white currants, and
plums.

The consumption of fruits and berries is of great importance, as they are a
supplier of mineral salts for the human body.

Raw materials of plant origin are characterized by a high content of potassium
(apricots, pineapples, peaches, red and black currants, bananas, raspberries, cherries,
plums), easily digestible iron (apples, plums, blueberries, pears, peaches, quinces, ap-
ricots). Berries and fruits contain balanced calcium and phosphorus, which are favor-
able for absorption by the human body.

Fruits and berries are characterized by a high water content of up to 85% and

a low protein content of up to 0.85%. The average energy value of fruits and berries
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is approximately 40 to 55 kcal per 100 g.

Berries and fruits contain a significant amount of organic acids (malic, citric,
tartaric), pectin and tannins (tannins). Organic acids have a stimulating effect on the
exocrine activity of the pancreas and the motor function of the intestine. Tannin in-
hibits the secretion of intestinal glands, suppresses intestinal peristalsis, has a disin-
fecting and anti-inflammatory effect on the intestinal mucosa. A significant content
of tannin in dogwood, blueberries, ivy, pears and pomegranates.

Fruits and berries help alkalinize the body and neutralize acidic metabolic
products.

Raw materials of vegetable origin culinary-prepared, fresh juices, or obtained
in another way to increase the assimilation of proteins, fats, carbohydrates and vita-
mins, have a positive effect during curative and preventive treatment or in the process
of remission.

In medical practice, carrots are widely used in the diet of therapeutic and pre-
ventive nutrition in the treatment of hypo- and vitamin deficiency. Carrot promotes
epithelization, activates intracellular redox processes, regulates carbohydrate metabo-
lism. Scientists have proven that carrots lower cholesterol levels and prevent the de-
velopment of such diseases as atherosclerosis, stroke, and heart attack. Carrots show
antiseptic and antibacterial abilities, which helps to improve the work of the body's
immune system. In addition, carrots contain vitamin C, which stimulates the activity
of white blood cells and is one of the most important elements for maintaining im-
munity [53 - 56].

Carrots, like most vegetables, contain a large amount of fiber and coarse fiber,
which are among the most important elements for maintaining healthy digestion, they
stimulate peristaltic movements and the secretion of gastric juice. In general, it re-
duces the risks of constipation and protects the intestines and stomach from various
serious diseases, including colorectal cancer. Also, carrots and carrot juice are widely
used to destroy worms, especially in children [57].

Previous studies show that pears [58] are used not only in the diet of general

nutrition, but also in the diet of therapeutic and preventive nutrition. A decoction of
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pears is used for disorders of the gastrointestinal tract, and boiled and baked fruits are
used for severe cough, dysentery, tuberculosis of the lungs, and for the treatment of
the respiratory system in general. All varieties of pear have an astringent effect. Pears
heal wounds, soften stomach walls, quench thirst and calm bile. The ash of strongly
astringent and slow-ripening pears is used to treat mushroom poisoning. It is recom-
mended to include pears with oatmeal in the diet of children with dyspepsia. Pear
juice as a source of vitamins P, C, carotenoids is recommended in dietary nutrition as
a medicine for strengthening capillaries. Boiled pear has a diuretic, antipyretic, anti-
septic effect. Pear decoction is also used for the same purpose, it is recommended for
kidney stone disease. Fruit juice and decoction are used as a diuretic and prescribed
for gallstone disease.

Full-scale fundamental research [59] of the component composition of mango
allowed us to conclude that this fruit can be used as an additional therapy in the
treatment of urolithiasis. Potassium and vitamin B6 in mango help reduce the size of
stones and reduce the risk of their formation. The presence of a large amount of iron
in mango fruits has a positive effect in the treatment of anemia. Mango has a positive
effect on the balance of blood sugar, which leads to the regulation of the glycemic in-
dex. Contributes to the fetus and strengthening of the locomotor system. Due to the
high content of vitamins and potassium, mangoes reduce the risk of possible bone
fractures. In addition, the fruit contains lupeol, a substance that eliminates the symp-
toms of arthritis and inflammation. It reduces the risk of developing cardiovascular
diseases. The pectin contained in mangoes helps lower cholesterol in the blood, and
potassium and B vitamins are necessary for heart health. It is recommended to in-
clude mango in the diet in the treatment of respiratory organs, especially asthma.
Also, mango is considered a good preventive agent against cancer. The high content
of pectin in mango fruits not only reduces the risk of developing cancer, it is also ef-
fective as a therapy at all stages of the disease.

According to Vesty.co.il, Israel is one of the few countries in the world where
the healing properties of pomegranate are studied scientifically. The work of scien-

tists of Technion in Haifa, who proved the effect of pomegranate on lowering the
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level of cholesterol in the blood, is widely known. At the same time, it has been
proven that pomegranate has anti-carcinogenic and anti-inflammatory properties. It
has been found that regular consumption of pomegranate juice can significantly re-
duce the CRP index known as an indicator of inflammation. In a study, the results of
which were published in the journal Evidence-Based Complementary and Alternative
Medicine, it was established that daily consumption of pomegranate juice reduces in-
flammatory activity in the gastrointestinal tract [62].

Virological scientists compared the virucidal activity of four natural drinks
against the SARS-CoV-2 coronavirus and the flu virus: it was found that black rowan
and pomegranate juice, as well as green tea, can reduce infectious titers. Viruses that
cause respiratory diseases usually first enter the nasopharynx and oropharynx. After
that, the pathogen gains strength and causes symptoms. To alleviate them, as well as
to prevent the spread of infection in the lower respiratory tract and transmission to
another person, can reduce the viral load during infection [62].

In the Institute of Molecular Virology of the Medical Center at the University
of Ulm (Germany), they were found to contain products of increasing potential for
inactivation of SARS-CoV-2 (the causative agent of Covid-19) and viral infection. In
particular, black rowan, pomegranate and elderberry, as well as green tea, were the
subjects of the study. It was found that black-fruited mountain ash (Aronia melano-
carpa), pomegranate (Punica granatum) and tea greens (Camellia sinensis) can have
virulicidal activity (the ability of the compounds to inactivate viruses against both vi-
ruses). This allows us to say that rinsing them will help reduce the viral load in the
oral cavity, thereby actually preventing the further spread of the virus. The difference
in the duration of infusion did not particularly affect the effectiveness of inactivation,
which indicates a short-term anti-rust effect [60, 61, 62].

Specialists conducted an in vitro experiment: they mixed natural juices with
virus samples and left them at room temperature for some time (up to 20 minutes). As
a result, it turned out that black rowan juice reduced the activity of SARS-CoV-2 by
96% 1n just five minutes, and the flu virus by 99%. For pomegranate juice, the results

were as follows: 80% (SARS-CoV-2) and 99% (influenza virus). For green tea: 74%
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and 99%, respectively. Elderberry juice was also effective against the flu, reducing its
activity by 99%, but this drink had no effect on the coronavirus [62].

Antiviral activity of plant products can be based on the acidity (pH), which is
able to directly inactivate viral particles, or on (poly)phenols such as catechins, tan-
nins or flavonoids. They can act on viral and cellular proteins. Thus, it was estab-
lished that pomegranate polyphenols inhibit influenza viruses by affecting the surface
glycoproteins of the virion and causing its structural damage. Similarly, green tea
catechins disrupt virion structure, and epigallocatechin gallate (a type of catechin
found in large amounts in tea) binds viral particles to prevent them from interacting
with target cells. Computer modeling of theaflavin-3,3'-digallate found that it can
prevent SARS-CoV-2 infection by interacting with the cell receptor ACE2. It should
be noted that the composition of natural food products varies from batch to batch: this
can affect their antiviral effectiveness. However, the combination of different antivi-
ral active components acting on different mechanisms is a powerful mixture that pre-
vents viral infection. [62].

A small placebo-controlled study has shown that taking the affordable and
safe antidepressant fluvoxamine can prevent respiratory failure in patients with the
coronavirus. Scientists have proven that rinsing with tea, tea extracts or herbal juice
followed by alcohol consumption reduces the incidence of influenza and viral load. It
is also advisable to use raw materials of plant origin in "clinical conditions", as op-
posed to medical therapy for the treatment of respiratory organs.

It is necessary to determine that technological aspects of raw materials of
plant origin and methods of processing affect the quality, safety and functionality of
the finished product. The application of flexible technologies, gentle methods of heat
treatment will allow to preserve the native properties of raw materials as much as

possible.
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II. RESEARCH OF NATIVE SUBSTANCES OF VEGETABLE RAW

MATERIALS, MEDICINAL PLANTS AND EXTRACTS

According to the practical recommendations of the World Health Organiza-
tion and the support of a healthy diet, it is necessary to consume at least 400 g of
fruits and vegetables or purees based on vegetable raw materials every day. Such a
diet reduces the risk of developing infectious and non-infectious diseases, provides a
balance of fiber, which is necessary for a young organism. Raw materials of plant
origin are an irreplaceable food product that supports human life and also has a heal-
ing effect on the body, which has been confirmed by scientists in the field of nutrition
and alternative medicine. The nutritional value and medicinal properties of fruits and
vegetables are determined by the content of chemical substances of various composi-
tion and structure, which have a wide pharmacological spectrum of action and a posi-
tive effect on the body of people of different age groups with different pathology of
the disease.

One of the main components of the complex treatment of infectious and non-
infectious inflammation of the lungs is parallel non-drug therapy - medical nutrition.
Therapeutic nutrition affects the restoration of immunity and the increase of the
body's general resistance. Food used in the diet should reduce the disease-causing ef-
fect of the infectious agent and reduce intoxication manifestations. To improve the
function of the alveolar and bronchial epithelium, which affects recovery, it is neces-
sary to include in the diet products with the maximum content of vitamins of groups
A and C.

The use of medicinal plants in a complex makes it possible to increase the ef-
fectiveness of medical drugs, reduce their dosage, and in some cases completely ex-
clude drug therapy. Provided that the medicinal plants used for the treatment of dis-
eases of the bronchi and lungs have antimicrobial, anti-inflammatory, expectorant,

mucolytic, broncholytic, immunomodulating and sedative properties.
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Technological properties of raw materials of plant origin and medicinal
plants

The technological characteristics of raw materials affect the application of
processing processes, which allows to preserve native substances as much as possible.
Taking into account the fact that it is planned to create an assortment of functional
products using raw materials that are traditional for Ukraine and China. Climatic and
geographical conditions affecting the formation of fruits and their structure were
taken into account. In order to ensure the flexibility of technological methods, their
unification was carried out by comparing the characteristics of the fruits and choosing
the optimal ones.

Technological characteristics of raw materials of plant origin The
study of fruits, vegetables and fruits was carried out exclusively according to the
main parameters established by technological requirements. At the same time, the
factor of admissibility of using raw materials in the diet of children of different age
groups was taken into account. According to the requirements of nutrition, it is al-
lowed to use carrots, pears in the form of puree from 5-7 months, mango puree from
9 months in baby food.

Carrots and culinary puree are classified as products that are used in the diet
of medical nutrition. Wide use 1s recommended not only for lack of vitamins of group
A, but also for alimentary diseases, including infectious and non-infectious lung dis-
eases. At the same time, it 1s recommended to include in the diet of a child under one
year of age from 50 to 70 g of carrot puree per day, for a child after one year of birth,
the dose increases to 150 g per day.

To carry out a study of the comparative characteristics of carrot fruits, the va-
rieties "Boltex", "Laguna", "Nantska", which are traditionally grown in Ukraine, were
selected, as well as varieties «Jingbian Carrots (3FiZ1#H%E N)», «Jinghong five inch
Carrots (FL 4L F~F#HE N)», «Hongxin No. 6 (ZL:0575"5 )», which are grown in
China. The studies were carried out according to the established methods and tech-

niques; in each variety, a total collective point sample weighing 5 kg was investigated.

The results of the research are given in table. 2.1
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Table 2.1
Technological characteristics of carrots
Technological - .Vanety name
characteristics Varieties grown in Ukraine
Boltex Lagoon Nantes
The shape of the Conical shape Cylindrical with a blunt | Cylindrical, with a blunt
fruit with a blunt tip tip, the head is flat rounded head

Fruit size, cm

length from 12.0 to 15.0
diameter from 3.5 to 5.0

length from 17.0 to 20.0
diameter from 3.5 to 5.0

dozhina vid 13.0 to 15.0
diameter 3.5 to 5.0

Fruit mass, g

from 100 to 150

from 80 to 130

from 100 to 160

Cork part Smooth, without cracks Thin and gentle Slight scarring of the
cortex, which is covered
with epidermis, shallow
natural cracks with a
depth of about 2 mm

Pulp Juicy, sweet, dense. Color | Crispy, very juicy, | Bright orange, excellent

- deep dark orange with a | tasty, sweet. The color | taste, moderately sweet,
hint of both inside and | of the skin, flesh and | tender and juicy.
outside core is rich, orange.
Technological Varieties grown in China
characteristics Jingbian Carrots «Jinghong five inch Car- Hongxin No. 6
CHILBHE ) rots (2L~ EHEE ) (L0555 )

The shape of the cylindrical cylindrical cylindrical

fruit with a blunt end with a pointed end with a blunt end

Fruit size, see length from 20,0 to 24,0 | length from 18,0 to 22,0 length from 18,0 to to

diameter from 3,5 t0 5,0 | diameter from 3,0 to 6,0 22,0
diameter from 3,0 to 4,0
Fruit weight, g from 200 to 350 from 200 to 300 from 200 to 250

Cork part Slight scarring of the | Thin, natural cracks with | Slight scarring of the
cortex, which is covered | a depth of about 2.5 to 3 | cortex, which is covered
with epidermis, mm with epidermis,

Pulp Skin and flesh color is | Juicy, sweet, dense. | Skin and flesh color or-

orange-red, delicate,
crunchy, sweet taste

Color - deep dark orange
with a hint of both skin
and flesh

ange, delicate, crunchy,
sweet taste

One of the problematic processes of processing carrots is cleaning using car-

borundum washing or parathermic cleaning, or a sequence of two processes, which is

difficult, inconvenient and economically not useful. As a result of the conducted re-

search, carrot varieties were selected that are grown in Ukraine and China and can be

offered in a unified flexible technology for the production of functional children's

products.

Pear practically does not cause allergies and is introduced into a child's diet as

one of the first fruits. The fruit is well absorbed by the child's body, if all the rules of
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cooking and preparation are followed. Eating pears relieves nervous tension, im-

proves mood, and has a beneficial effect on the work of internal organs, especially

the heart and gastrointestinal tract. Pear removes toxins and heavy metals, and also

stabilizes the body's protective functions. It is possible to believe that the fruit has an

effective effect on recovery from infectious diseases.

When conducting research on the comparative characteristics of pear fruits,

table. 2.2, varieties of the Ukrainian selection "Maria", "Nika", "Kafedralna", and va-

rieties of pears "Snowflake Pear (L {£%!)», «Jing Bai Pear (3 FHZ!)», «Dongguo

Pear (% %:%%)», which are grown in China. The research was carried out similarly, in

each grade a combined point sample weighing 5 kg was studied.

Table 2.2
Technological characteristics of pears
Technological - .Vanety name
characteristics Varieties grown in Ukraine
Maria Nick Cathedral
The shape of the oblong, pear-shaped conical, smooth asymmetric
fruit pear-shaped

The size of the
fruit, the largest
transverse diame-
ter, mm

from 45,0 to 52,0

from 40,0 to 44,0

from 35,0 to 40,0

Fruit mass, g from 220 to 260 from 140 to 200 from 110 to 120

Skin The skin is smooth, | The skin is oily, with a plaque | The skin is greenish-
golden-yellow  color, | of medium thickness. Color | yellow with a pink
bright red blush, there | green with a red tinge. Ripe | tinge, the surface is
are many gray-green | fruits have a shade from light | smooth, slightly
dots of veins yellow to brown-red bumpy.

Pulp The flesh is creamy, | The flesh is cream-colored, | The flesh is white,
pleasant sweet and sour | the taste is sweet and sour, | dense and fleshy.
taste, very juicy the graininess of the pear is | The taste is sweet

clearly felt and  sour, pro-
nounced  pleasant
aroma
Technological Varieties grown in China
characteristics Snowflake Pear & 1¢ Jing Bai Pear 5% [ 34 Dongguo Pear 4 S5
The shape of the oblong, large conical-rounded conical
fruit

The size of the
fruit, the largest
transverse diame-
ter, mm

from 85,0 to 90,0

from 50,0 to 60,0

from 85,0 to 90,0




33

Technological
characteristics

End of table 2.2
Variety name
Varieties grown in China
Snowflake Pear &£ 454 Jing Bai Pear 5% [ 3 Dongguo Pear 4 154

Fruit mass, g

from 330 to 400

from 100 to 160

from 320 to 500

Skin

The skin is smooth, thin,
golden yellow, with a
green tinge

The skin is smooth, yel-
low

The skin is smooth,
dense, yellow with a
golden and brown tinge

Pulp

The flesh is white, with a

The flesh is milky white,

The flesh is white, ten-

jade  greenish  tinge, | the fruit is rich in juice, | der, juicy, crunchy.
crispy and tender, juicy | has a sour-sweet taste
and sweet, and high aroma

The selected varieties of pears grown in Ukraine and China are practically
similar, with the exception of the weight and geometric sizes of the fruits, the pear
variety "Snowflake Pear (&5 {£%%)», has significantly huge dimensions, but these in-

dicators do not affect the manufacturability and complication of the processing proc-
ess. It should be noted that in the process of researching the technological characteris-
tics of pears, varieties with white flesh and yellow to brown skin were selected. Fruits
with this color practically do not cause allergies in the child's body, so they can be in-
troduced both for general and functional nutrition.

Mango, an exotic fruit for Ukraine, at the same time is very useful for a
child's health. The fruit is used in the diet as an aid in infectious lung disease, as well
as in the treatment of acute respiratory disease and in the treatment of eye diseases. It
should also be noted that the mango fruit is easily absorbed by the child's body,
strengthens immunity, and contributes to the development of brain activity. At the
same time, pediatricians and neonatologists express different views regarding the in-
clusion of mango in a child's diet. Scientists from the USA and Asia consider it pos-
sible to include mango puree in the form of complementary food to a child from 4 to
6 months, or from 8 months of birth. Ukrainian scientists consider it possible to in-
clude mango puree in the diet of children after 12 months of age.

When studying mango fruits, tab. 2.3, the varieties "Tainung No.l (5K —5
W, «Mangifera indica Linn.(#277)», «Mango variety Tianyangxiangmang ( FH [H#

T2 )», which are traditionally grown in China.
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Table 2.3

Variety name

Varieties grown in China

Zg:g:;?;?ilﬁci Tainung No.1 Mangifera indica Linn Mango variety
(Bf—9) (18T Tianyangxiang-
mang (FH FH#&T)

The shape of the | The fruit is rounded - sharp, | The fruit is round and | The fruit is oval-
fruit elongated, slightly flattened | oblong in shape rounded in shape

Fruit size, mm

length — 105;

thickness, according to the
largest transverse diameter —
65;

width —72

length — 199;

thickness, according to
the largest transverse
diameter - 101;

width — 89

length — 90;
thickness, accord-
ing to the largest
transverse diameter
- 60; width —50

Fruit mass, g

from 220 to 250

from 915 to 1200

from 150 to 200

Skin

It is green in color, when ripe
it acquires a light yellow
color with a red tint near the
base of the fruit

Orange-yellow in color,
slightly with a wax
coating

Golden-yellow
color, slightly
waxy

Pulp

The flesh is juicy, aromatic,
bright yellow

Orange-yellow in color,
sweet, very juicy and
aromatic, the flesh is
smooth in structure

The flesh is yellow
with an orange tint,
very juicy, aro-
matic and smooth

1n structure

According to the climatic conditions in Ukraine, mangoes are not grown on
an industrial scale. However, we plan to introduce the proposed varieties in the regu-
latory and technological documentation for the production of products of general and
functional purpose for children. At the same time, it will be proposed to use mango
puree for long-term storage, which is made according to the principle of short-term
sterilization under aseptic preservation conditions. In the following subsections, the
physicochemical parameters of purees of commercial brands of different countries
will be investigated.

Pomegranate fruits are grown mainly in the south of Ukraine in Odesa, Kher-
son regions and the Autonomous Republic of Crimea, this is due to climatic condi-
tions. Plants practically do not tolerate frosty weather frosty weather and die. Ukrain-
ian scientists - breeders bred pomegranate varieties "Ak Dona Krymska", "Gylyusha
red", "Nikitskii early". Pomegranate fruits of the above varieties were used for further

research. In parallel, pomegranate fruits were studied varieties Pomegranate (K7 5



F11%), Punica granatum (333 4), Lintong Pomegranate (I
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fiE 4) , which are

traditionally grown in China. Pomegranate variety Pomegranate (N5 % A1) tradi-

tionally grown in Yichen District, Zaozhuang City, Shandong Province, pomegranate

variety Punica granatum (F3 ¥/ ##) traditionally grown in Huaiyuan County, Anhui

Province, pomegranate variety Lintong Pomegranate (|

in Lintong District, Xi'an City, Shaanxi Province.

A 4%) traditionally grown

Study of comparative characteristics, table. 2.4, was carried out according to

the principle of combining pomegranate fruits of the same variety into a point sample

weighing 5 kg.

Table 2.4
Technological characteristics of pomegranate fruits
Technological - .Vanety name
characteristics Varieties grown in Ukraine
Ak Dona Krymska Gylyusha red Nikitskii early
The shape of the The fruit is strongly flat- Round Round
fruit tened at the poles
Fruit mass, g from 220 to 360 from 300 to 450 from 300 to 450
Skin The skin is smooth, | The skin of the fruit is | The skin of the fruit is

slightly ribbed. The color
of the skin is yellow-red,
with visible red spots.

thin, pink-cream inside.
Thorns are present

red with a thin shine,
pinkish-cream through-
out. Thorns are present

Number of grains from 400 to 700 from 600 to 800 from 600 to 800
inside the fruit
Grain quality The color of the grains is The grains are large, | The grains are large,
dark pink. The taste is dark cherry, sweet and | ruby-red in  color,
sour. sour with a pleasant | sweet-sour with a
aroma. pleasant aroma.
) Varieties grown in China
Technological P - -
characteristics omegranate Punica granatum Lintong Pomegranate
(K BARE) CHHEA ) (Il B A 1)
The shape of the The fruits are flattened The fruit is almost The fruit is round in
fruit spherical shape
Fruit mass, g from 630 to 1580 from 500 to 1250 from 350 to 800
Skin The skin of the fruit is red, | The skin of the fruit is | The skin of the fruit is

smooth, hard

smooth, from pink to
deep red

red, thin, clean without
ribbing

Number of grains
inside the fruit

from 800 to 1100

from 900 to 1000

from 600 to 800
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End of table 2.4
Variety name
Technological Varieties grown in China
characteristics Pomegranate Punica granatum Lintong Pomegranate
(KB B AR (FFE A1) (Il A )
Grain quality Grains are bright red or | Grains are bright red or | The grains are red,
pink, transparent. The | pink, transparent. The | crystal clear, large. The
structure is juicy, there is | structure is juicy, sweet | structure is juicy. the
practically no acidity and sour taste is sweet

Selected fruits of various varieties grown in Ukraine and China differ in terms
of volume and weight. Pomegranate fruits grown in China are much larger. At the
same time, all fruits, regardless of the variety, are easily cleaned of the covering skin,
and the grains are separated without too much difficulty. The color of the grains is
almost the same, it differs only in varietal characteristics. The given characteristics of
pomegranate fruits allow the application of uniform technological indicators during
processing.

Technological characteristics of medicinal plants. In the treatment of
organs of the respiratory system, infectious and non-infectious diseases of the lungs,
phytotherapy is used in the form of infusions of a mixture of medicinal plants and in-
fusions of the roots of medicinal plants. We offer the introduction of medicinal plants
as a component of a functional product in the form of an extract. For research, the
roots of a medicinal plant grown in Ukraine, China, and the Tibetan highlands were

selected - licorice, fig. 2.1 Latin name Glycyrrhiza glébra, the Chinese name is H %%

(Glycyrrhiza uralensis Fisch).

Fig. 2.1 Medicinal plant Licorice Glycyrrhiza gldbra: 1 - plant; 2 — roots
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The roots of three-year-old plants were selected for the study. The roots have
a cylindrical shape of different lengths, the thickness of the root is from 7 to 150 mm.
The outside of the roots is covered with a thin cortical layer. The core is visible in the
root.

On the transverse section, numerous core rays are observed, which diverge
from the center and penetrate the yellowish wood and strongly developed bark. Ra-
dial cracks are visible along the core rays in the roots. The roots are predominantly
light gray with a brown tint. The fracture is dominated by a light yellow color. The
taste is pleasant sweet, slightly nauseating. The root contains moisture in the range
from 12 to 20 percent. From the point of view of manufacturability, the roots are eas-
ily amenable to technological operations, washing, cleaning and grinding.

In Chinese medicine, especially in alternative medicine, the medicinal plant

Astragalus membranaceus (Fisch.) Bunge. (34 (%), is widely used, Fig. 2.2, which has

a wide therapeutic spectrum.

Fig. 2.2 Medicinal plant Astragalus membranaceus (Fisch.) Bunge. (34 £<)

1 — plant; 2 - the roots are prepared

As practice shows, the medicinal plant is processed in a pharmacy (under
laboratory conditions). For the introduction of the medicinal plant into the industry,
the technological characteristics were studied. Roots were selected fresh from differ-
ent age groups. The fresh root consists of the tap root itself - "body", rhizome -
"neck", lateral and additional roots - "shoots-tissues". The body of the root is fleshy,
thickened, almost cylindrical, at the top with weakly pronounced ring thickenings, on

which there are from 2 to 5 sprouts. The rhizome, which is located in the upper part
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of the root, is narrowed, short, transversely wrinkled, irregular or rounded in shape,
with slightly pronounced ring scars. The rhizome ends at the top with a "head", which
is the rest of the stem and an apical bud. In some roots, the head is missing. One or
more additional roots sometimes depart from the "neck". Lateral and additional roots
branch into thin, numerous filamentous "lobe" roots. On the surface of the body and
appendages, scarring traces of various injuries in the form of cracks are often visible.
The color of the root is yellow-white or light brown, the fracture is white with a yel-
low tint. The smell of the root when dried is similar to the smell of the bark and is
practically imperceptible. The mass of fresh roots is from 30 to 150 g. The taste is
sweet-bitter. The fresh root contains moisture in the range from 10 to 25 percent. In
laboratory conditions, the roots were subjected to primary technological operations.
The roots are cleaned and crushed without complications.

Preliminary studies of the technological parameters of raw materials of plant
origin and medicinal plants allow us to draw a conclusion about the possibility of us-
ing traditional coating and using primary technological operations (washing, cleaning,
grinding, etc.) during their processing. To determine the technological parameters of
heat treatment of raw materials and medicinal plants, physicochemical studies were
conducted, the results of which affect the parameters of the technological process as a

whole.

Physico-chemical indicators of raw materials of plant origin and medici-
nal plants

Natural and climatic conditions affect the physical and chemical composition
of plant raw materials, as well as their quality and safety during storage and transpor-
tation. When studying and comparing the indicators set for raw materials of plant ori-
gin, given in the regulatory documents of Ukraine and China, a different approach to
the interpretation of the indicators was determined, as well as some discrepancies.

Physico-chemical parameters of raw materials of plant origin. The
raw material for the study was selected from one variety and from one batch. Simul-

taneously, the experiment was conducted in three parallels, and the average value was
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calculated arithmetically. The probability of values is greater than or equal to 95%. In
the raw materials of vegetable origin - carrots, pears, mangoes and medicinal plants,
the varieties and species of which were studied in the previous subsection, the content
of the mass fraction of organic and inorganic substances that characteristically affect
the production methods and the characteristics of the finished food product, including
its functionality and property, characteristic features, composition (nutritional and en-
ergy value (calorie)) and shelf life. The results of carrot research are given in table.
2.5. Carrots of the "Laguna" variety are noted for the best indicators of energy con-
tent, especially for the content of the mass fraction of protein, carbohydrates and pec-

tin, as well as for the content of some vitamins.

Table 2.5
Comparative chemical composition of carrots (n=3, P>0.95)
Variety Mass share, g Mass fraction of vitamins, mg %
name fat | protein | carbohydrates | pectin | p-carotene | C | B; | B, | PP
Varieties grown in Ukraine
Boltex 0,1 1,3 6,9 0,6 8,26 5,7 10,06 | 0,06 | 1,2
Lagoon 0,1 1,4 7,2 0,7 8,4 5,9 0,1 |0,02]1,2
Nantes 0,1 1,3 7,0 0,6 8,25 5,8 10,080,021 1,2
Varieties grown in China
Jingbian 0,2 1,0 7,7 0,8 8,96 11,5 1 0,04 | 0,03 | 1,2
Carrots (¥
S E )
Jinghong five | 0,2 1,1 7,7 0,8 8,1 13,0 | 0,04 | 0,03 | 1,2
inch Carrots
A
)
Hongxin No. | 0,2 1,0 7,5 0,7 11,0 12,9 | 0,04 | 0,03 | 1,2
6 (4L 7N
)

Carrots of the "Laguna" variety are noted to be the best in terms of energy
content, especially in terms of the mass fraction of protein, carbohydrates and pectin,
as well as in the content of some vitamins. Practically all carrot fruits grown in China
have high carbohydrate content on average by 10%, pectin content by 20%, and the
average mass fraction of vitamin C is almost 100% higher than in fruits of Ukrainian
selection. The ratio of the mass fraction of soluble solids and the content of the mass

fraction of mono- and disaccharides in carrots of different varieties is shown in fig. 2.3.
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The given indicators are almost in the same range. The energy value and calo-
rie content of carrots, varieties grown in Ukraine and China were calculated using the

standard principle.

- ~ 21 - g 77 774 o B~
7 >3t 7.1 T e aas o
— 448 4,67 4,54 4,97 95 4,84
I T T T T T ._\
Q ) Qo & &
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Fig. 2.3 Mass fraction of dry substances, mono- and disaccharides in car-
rots,% - dry matter, g [}- mono- and disaccharides, g

The average energy value, caloric content of carrots of yak varieties grown in
Ukraine is 34.35 kcal or 143.9 kJ, respectively, the calorie content of carrots of yak
varieties grown in China is 36.33 kcal or 152.2 kJ. Researched carrot fruits grown in
Ukraine and China according to physical and chemical parameters can be used as raw
materials for the production of functional baby food products.

Pear fruits were studied in a similar way, the results are shown in table. 2.6.

Table 2.6
Comparative chemical composition of pears (n=3, P>0.95)
Mass share, g Mass fraction of vitamins, mg %
Variety name fat | protein | carbohydrates | pectin - C B, B, PP
carotene
Varieties grown in Ukraine

Mary 0,6 0,4 10,3 0,7 0,09 54 10,01 | 0,02 | 03
Nika 0,1 0,6 12,7 0,9 0,09 58 10,01 ] 0,01 ] 03
Cathedral 0,3 0,4 10,9 0,8 0,07 56 | 0,01 | 0,01 | 0,3

Varieties grown in China
Snowflake 0,1 0,2 9,8 0,8 0,07 4,1 |1 0,01 | 0,01 | 0,3
Pear & {t3!

Varieties grown in China
Jing Bai Pear | 0,5 0,2 12,3 0,7 0,06 39 | 0,02 | 0,02 | 0,3
NEES
Dongguo 0,2 0,4 8,5 0,6 0,07 6,0 trace | 0,03 0,3
Pear 43!

The range of indicators of the chemical composition of pears grown in

Ukraine and China differs slightly. The mass fraction of fat in fruits grown in Ukraine
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is higher by 20%, protein by 30%, carbohydrates by 10%. The content of some vita-

mins is also different, the mass fraction of vitamin C is 20% higher, the content of 3-
carotene is 30% higher. in pears grown in Ukraine. The ratio of the mass fraction of
soluble solids and the content of the mass fraction of mono- and disaccharides in

pears of different varieties is shown in fig. 2.4.
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Fig. 2.4 Mass fraction of dry substances, mono- and disaccharides in pears
- dry matter, g [JJ - mono- and disaccharides, g

The given indicators are almost in the same range. The energy value and ca-
loric content of pears, varieties grown in Ukraine and China, was calculated using the
standard principle. The average energy value, caloric value of pears of yaki varieties
grown in Ukraine is 50.0 kcal or 209.5 kJ, respectively, the caloric value of pears of
yaki varieties grown in China is 44.18 kcal or 185.11 kJ. Researched pear fruits
grown in Ukraine and China according to physico-chemical parameters can be used

as raw material for the production of functional baby food products.

At the same time, a study of the chemical composition of mango fruits was co-
nducted Tainung No.1(H & —5), Mangifera indica Linn.(%&#2T7), Mango variety
Tianvangxiangmang ( FH BHZT) table 2.7, which are traditionally grown in China.

Table 2.7
Chemical composition of mango (n=3, P>0,95)
Mass share, g Mass fraction of vitamins, mg %
Variety name fat | protein | carbohydrates | pectin p- C B, | B, | PP
carotene

Tainung No.1 (4 | 0,2 0,6 7,01 0,5 9,0 41,0 [ 0,01 | 0,04 | 0,5
—5)
«Mangifera indica 0,2 0,6 7,06 0,5 9,2 23,0 1 0,01 | 0,04 | 0,6
Linn.(&/E7%)»
«Mango variety 0,3 0,6 13,1 0,9 9,7 76,0 | 0,02 |10,05]0,5
Tianyangxiangmang
(HPHETD)
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Indicators of the chemical composition of mangoes vary depending on the va-
riety and climatic conditions of cultivation. At the same time, it was noted that in un-
ripe mango fruits, the content of the mass fraction of B-carotene is higher, with full
ripening, the content is reduced by half. Despite the fact that ripe fruits contain a
large amount of vitamin C, the taste of acid is not felt.

Researches conducted in parallel, Fig. 2.5, with the determination of the ratio
of the mass fraction of soluble solids and the content of the mass fraction of mono-

and disaccharides in mangoes of different varieties.

16,7
9,34 9,41 838
3,48 3,51 L
Tainung No.1 (£ 4—"5) Mangifera indica Linn. (% Mango variety
e ) Tianyangxiangmang (H [H
1)

Fig. 2.5 Mass fraction of dry matter, mono- and disaccharides in mango
- dry matter, g @ - mono- and disaccharides, g

Significantly high indicators of the mass fraction of plant dry substances and
mono- and disaccharides indicate a high calorie content of fruits. The average energy
value and calorie content of mango is 40.69 kcal or 170.49 kJ. At the same time, it
should be noted that ripe mango fruit can be classified as a product with a so-called
negative calorie content. The body uses several times more calories to digest a mango
than is contained in the flesh of the fruit.

Mango puree of aseptic canning is widely used in the production of other
types of products as a raw material in the production of reconstituted juices and juice-
containing products, alcoholic and non-alcoholic beverages, jams, jams, etc.

In Ukraine, mango puree is imported in aseptic bags made of polymer materi-
als with a valve, with a capacity of 0.20 m3 to 2.25 m3, which are packed in protec-
tive metal barrels ("Bag-in-barrel" packaging). Aseptic mango puree is mainly im-
ported from China, Costa Rica, and India.

A study was conducted on samples of mango puree from different suppliers,

Shanghai Jinghuai Biotechnology Co., Ltd.( _FisEHEAEMFARA R A 7)) China,
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Paradise Ingredients commercial Team, Costa Rica, JADLI FOODS PVT.LTD, India.

According to the technological and sensory parameters, the puree of aseptic canning
from mango looks like a homogeneous mashed mass, in some samples there are indi-
vidual specks of dark color and a small amount of hardened grains of pulp, also in
some packaging units there is liquid separation. The taste is natural, well expressed,
characteristic of fresh mangoes after heat treatment. The color of the puree is rich yel-
low, uniform over the entire mass, characteristic of the natural color of mango puree. The
results of studies of the chemical composition of puree samples are given in table. 2.8.
Table 2.8

Chemical composition of aseptically preserved mango puree (n=3, P>0,95)

Samples of supplier firms
Biotechnology Co. Paradise Ingredi- | JADLI FOODS

Indicator Ltd.( BigufiEAE Y E: | ents commercial PVT.LTD
ARA PR F]) China Team, Costa Rica India

Ne 1 Ne 2 Ne 1 Ne 2 Ne 1l Ne 2
Mass fraction of soluble solids, 16,0 16,0 14,1 14,1 13,5 13,5
%,
Mass fraction of protein, g 0,5 0,5 0,5 0,5 0,5 0,5
Mass fraction of fat, g 0,1 0,1 0,2 0,2 0,1 0,1
Mass fraction of pectin, g 0,6 0,6 0,5 0,5 0,5 0,5
Mass fraction of [-carotene, 9,0 9,0 8,6 8,6 9,0 9,0
mg %
Mass fraction of titrated acids
(based on citric acid), % 0,58 0,42 0,6 0,45 0,61 0,45
Mass fraction of volatile acids, 0,01 0,01 0,01 0,01 0,01 0,01
%
pH 3,5 472 3,8 43 3,8 4.4
Mass fraction of ethyl alcohol, 0.2 0.2 0.2 0.2 0.2 0.2
%
Mass fraction of mineral 0,01 0,01 0,01 0,01 0,01 0,01
impurities, %
Mass fraction of vitamin C, 31,5 31,5 28.9 28,9 27,3 27,3
mg %
Mass fraction of vitamin By, 0,01 0,01 0,01 0,01 0,01 0,01
mg %
Mass fraction of vitamin B,, 0,01 0,01 0,01 0,01 0,01 0,01
mg %
Mass fraction of vitamin PP, 0,4 0,4 0,4 0,4 0,4 0,4
mg %

When examining samples of aseptically preserved mango puree, it was estab-

lished that the puree is made with or without the addition of a preservative. In sam-
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ples No. 1, the pH value fluctuates from 3.5 to 3.8, and the mass fraction of titrated

acids, based on citric acid, is from 0.58% to 0.61%. In samples No. 2, the pH value
fluctuates from 4.2 to 4.4, and the mass fraction of titrated acids in terms of citric acid
is no more than 0.45%. The addition of acid to the puree affects the pH indicator,
which allows you to adjust the parameters of heat treatment, the sterilization mode
during aseptic canning. When using puree of aseptic preservation for the production
of baby food products for personal functional purpose, it is necessary to control the
content of acid, which in this case is a preservative.

Indicators of the mass fraction of soluble solids, mono- and disaccharides and
carbohydrates are in percentage ratio. In fig. 2.6, puree samples are indicated by let-
ters A - puree produced by Biotechnology Co. Ltd. (L&A ARG R A A])
China, B - puree produced by Paradise Ingredients commercial Team, Costa Rica, C

- puree produced by JADLI FOODS PVT.LTD, India.

16
S 14,1 13,5
11,97 10,55 10,1
— 7566 — 6,75 6,46 S
A B C

Fig. 2.6 Mass fraction of dry substances, mono- and disaccharides, carbohydrates in mango

puree of aseptic canning  dry substances, g; [ mono- and disaccharides, g;[ - carbohydrates, g

Indicators are practically in the same range. Minor fluctuations can be ex-
plained by the fact that manufacturers use raw materials that contain different physi-
cal and chemical parameters. However, the indicators of the average energy value,
caloric content of aseptically preserved mango puree, practically do not differ from
the indicators of the raw material (mango), and amount to 46.39 kcal or 194.37 kJ.
The use of mango puree of aseptic canning as one of the components of functional
products for children allows to shorten the production cycle due to the reduction of
primary technological operations.

Indicators of the chemical composition of pomegranate fruits, table. 2.9, fig.
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2.7, differ, primarily it depends on climatic conditions. According to organoleptic in-

dicators, fruits grown in China are much juicier and sweeter.

Table 2.9
Comparative chemical composition of pomegranate fruits (n=3, P>0,95)
Variety name Mass share, g Mass fraction of vitamins, mg %
fat | protein | carbohydrates C | B | B, PP
Varieties grown in Ukraine
Ak Dona Krymska 0,4 0,7 15,5 4.9 0,04 | 0,02 | 04
Guliusha is red 0,3 0,6 16,1 6,3 0,04 | 0,01 | 0,4
Nikitsky early 0,3 0,4 15,1 52 0,02 | 0,01 | 04
Varieties grown in China
Pomegranate (K75 7 A#) 0.2 1.2 18.5 8.0 | 0.05 |0.03| 04
Punica granatum (F53E 1 4%) 0.2 1.6 18.4 5.0 0.05 | 003 | 04
Lintong Pomegranate 0.1 1.3 19.4 13.0 0.05 | 0.03 | 0,4
(I iE )

The range of indicators of the chemical composition of pomegranate fruits
grown in China and Ukraine is significantly different. The mass fraction of fat in the
fruits of pomegranates grown in Ukraine is 50% less, protein is 58.5% more, carbo-
hydrates are 83%. The content of some vitamins also differs, the mass fraction of vi-
tamin C is 63% lower in pomegranate fruits grown in Ukraine. The mass fraction of
vitamins of group B and PP in pomegranate fruits of different varieties is practically
the same. At the same time, fluctuations in the content of the mass fraction of mono-

and disaccharides are noted, fig. 2.6.

18,5 18,4 194
15,5 1o,1 15 1
9 ] I I I 9 I l
Ak Dona Pomegranate ( Guliusha Punica Nikitsky Lintong
Krymska ) is red granatum early Pomegranate

Fig. 2.7 Mass fraction of dry substances, mono- and disaccharides of pome-
granate fruits - dry substances, g; @ - mono- and disaccharides, g

The indicated indicators are much higher in pomegranate fruits grown in
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China. The energy value and calorie content of pomegranate fruits, varieties grown in
Ukraine and China, were calculated using the standard principle. The average energy
value, caloric content of pomegranate fruits of yak varieties grown in Ukraine is
202.6 kcal or 848.89.5 kJ, respectively, the caloric content of pomegranate fruits of
yak varieties grown in China is 246.1 kcal or 1031.16 kJ. Research pomegranate
fruits grown in Ukraine and China according to physico-chemical parameters can be
used as raw materials for the production of functional baby food products, subject to
the correction of prescription bookmarks.

Physico-chemical indicators of medicinal plants. The roots of the

medicinal plant Licorice Glycyrrhiza gldbra Chinese name (H %), were used for the

study. Roots that were three years old were used. Three point samples were selected,
which were then combined into one, the results are shown in the table. 2.10. For the
purpose of the experiment and comparative characteristics, the roots grown and har-
vested by the commercial brand "Fito-opt", Lviv, Ukraine, and "Ecological Licorice
Planting Base in Northern Inner Mongolia", Huhehot, Inner Mongolia Autonomous
Region, were selected, China.

Table 2.10

Comparative characteristics of the chemical composition of medicinal plants
Licorice Glycyrrhiza glabra (n=3, P>0,95)

Mass share, g Mass fraction of vitamins, mg %
Name fat rotein | carbohydrates ectin - C B B PP
p y p carotene ! 2
Roots of Phyto-opt | traces 0,6 94,2 3.9 13,8 32,0 |1 0,05 | 0,07 |0,9
Ukraine
Roots "Ecological | traces 0,6 96,1 4,6 14,2 35,0 | 0,05 | 0,07 | 0,9

Licorice  Planting
Base in Northern
Inner Mongolia",
China

The given indicators are almost in the same range. The energy and nutritional
value, calorie content of the root of the medicinal plant Licorice Glycyrrhiza glabra (
H#), grown in Ukraine and China, was calculated using the standard principle. The
average energy value, caloric value is 383.0 kcal or 1604.8 kJ.

Research on the chemical composition of the medicinal plant Astragalus
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membranaceus (Fisch.) Bunge. (¥ 1), conducted by a similar principle. Compara-
tive characteristics were not carried out. Roots older than three years were studied. It
was established that the content of the mass fraction of fat 1.0 g, protein 16.35 g, car-
bohydrates 83.0 g, pectin 3.2 g. The mass fraction of vitamin C 33.0 mg %, vitamin
B1 0.02 mg %, vitamin B2 0 .02 mg%, vitamin PP 0.6 mg%, B-carotene was deter-
mined only in traces.

The nutritional value was calculated according to the standard principle. Av-

erage energy value, calorie content of the root of the medicinal plant Astragalus
membranaceus (Fisch.) Bunge. (38 ), makes up 397.4 kcal or 1665.1 kJ.
When conducting a sensory study of the root of the medicinal plant Licorice

Glycyrrhiza glabra (H %%) and the medicinal plant Astragalus membranaceus (Fisch.)

Bunge. (38 ), a pronounced sweet taste is determined, this is due to the content of
substances that will be investigated by the method of quantitative analysis.

Study of medicinal plants by the principle of quantitative analy-
sis. Medicinal plants are given a sweet taste by glycyrrhizic acid, which is a triter-
pene saponin according to its chemical structure. The effect of saponins on the body
is diverse. Saponins have anti-inflammatory, anti-allergic and adaptogenic effects.
The main aspects of the action are increasing the body's resistance to stressful situa-
tions, toxic agents (industrial poisons, alcohol), and infectious diseases of the respira-
tory tract and lungs; increase in physical and mental performance, stimulation of im-
munity, improvement of the functions of endocrine glands. Saponins contain a burn-
ing bitter taste, which causes irritation of the mucous membranes and reflexly in-
creases bronchial secretions, and contributes to its dilution. This effect activates the
peristalsis of the bronchi, contributes to the removal of mucus. As a result, bronchial
drainage improves, coughing becomes less painful and more productive.

The medicinal plant Licorice Glycyrrhiza gladbra, which is grown in Ukraine,
has been studied by many scientists. According to various data, the mass fraction of
glycyrrhizic acid in the roots ranges from 7.50% to 15.23% [45].

According to the method of quantitative analysis, which is given in the second
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chapter, research was conducted on the medicinal plant Astragalus membranaceus

(Fisch.) Bunge. (¥ <) on the content of the mass fraction of glycyrrhizic acid, fig. 2.8.

I 2-
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Mass fraction of
glycyrrhizic acid, %
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Fig. 2.8 The content of the mass fraction of glycyrrhizic acid in the medicinal
plant Astragalus membranaceus (Fisch.) Bunge. (3 (<), %  1- growth phase; 2- flower-
ing phase; 3 — fruiting phase

The roots of the third year of cultivation were selected for the study. Sampling
was carried out at the stages of the regrowth phase (during the months of January -
June), the phase of flowering (during the months of July - August) and the phase of
fruiting and sowing (the end of September).

The tests were carried out according to the method of qualitative determina-
tion of glycyrrhizic acid in the medicinal plant Astragalus membranaceus (Fisch.)
Bunge. (35 15), metrological characteristics are calculated from survey results in 11
independent repetitions. The unit determination error with confidence probability is
4.92%. the analysis error is within the unit determination error, which indicates the
absence of systematic error.

It was established that the maximum content of the mass fraction of glycyr-
rhizic acid in the roots is 17.16% in plants at the flowering stage, 14.24% at the fruit-
ing stage and, accordingly, 8.39% at the regrowth stage. When comparing the content
of the glycyrrhizic acid mass fraction in the roots of Licorice plants Glycyrrhiza
glabra lower on average 0.89 at the minimum value and 1.93 at the maximum value than
in the roots of the medicinal plant Astragalus membranaceus (Fisch.) Bunge. (35 £<).

Research results suggest the possibility of using the medicinal plant Astraga-
lus membranaceus (Fisch.) Bunge. (34 (<) for the production of an extract with

maximum preservation of glycyrrhizic acid. The extract can be used as a component
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of the prescription bookmark of products of functional purpose for children with leg-

gene disease. Since glycyrrhizic acid is able to prevent the growth and reproduction
of pathogens of bacterial viral infections. In the production of baby food products, the
legislation of Ukraine prohibits the use of flavor and aroma sweeteners, only the use
of sweeteners is allowed in the production of functional baby food products [43]. It
should be noted that glycyrrhizic acid has a broad biological activity and very low
toxicity and does not produce unwanted side effects, it is used to reduce the side toxic
effect of the main drug and to enhance its pharmacological action. The use of glycyr-
rhizic acid as a component of a sugar substitute is the subject of further research.

Comparative studies of pollutants in raw materials of plant origin
and medicinal plants. Raw materials used for the production of children's and
functional products are produced mainly in special raw material zones. Components
and raw materials must meet mandatory safety parameters and minimum quality
specifications approved by the central executive body, which ensures the formation
of state policy in the field of health care. In the production of baby food, the use of
raw materials containing hormonal drugs, antibiotics, heavy metal residues, pesti-
cides, radionuclides and other dangerous substances, the presence of which is not al-
lowed by state sanitary regulations or the content of which exceeds the maximum
permissible levels of residues in baby food, is prohibited. In the production of baby
food, the use of raw materials that do not meet the sanitary measures established by
law 1s prohibited [136].

In the process of research, point samples of raw materials were selected with
the subsequent combination into one sample, according to the established methods.
Vegetables, fruits of the varieties listed in the previous subsections, as well as me-
dicinal plants, were studied. Samples of raw materials were tested for the presence of
the final amount of the mass fraction of toxic elements, nitrates and radionuclides,
their content in raw materials used for the production of products for children should
not exceed the permissible levels specified in current regulatory documents [98 -
101]. The content of toxic elements and nitrates was studied in the peel and in the

pulp, the content of radionuclides in the whole fruit. The results of the research are
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given in Tables 2.11 - 2.17, the yield of the research is approximately 95%.

The concentration of the mass fraction of toxic elements and nitrates in the
skin is slightly higher. At the same time, there is an increased concentration of carrot
varieties grown in China. Safety indicators are within acceptable requirements.

Table 2.11

The content of nitrates and toxic elements in carrots (n=3, P>0,95)

The norm is no more than mg/kg

Toxic elements Ni-

lead, Cadmium, | Arsenic | Mecu, | Copper, | Zinc, | trates,
Variety name 0.10 0.03 0.20 0.02 5.0 10.0 mg

NO-*/
kg

250,0

Varieties grown in Ukraine
Boltex skin 0,018 0,0009 0,0008 | 0,00016 | 0,19 0,42 62
pulp 0,014 0,0003 0,0005 | 0,00012 | 0,16 0,54 57
Lagoon skin 0,015 0,0008 0,0011 | 0,00017 | 0,22 0,61 68
pulp 0,011 0,0010 0,0009 | 0,00018 | 0,19 0,43 59
Nantes skin 0,017 0,0009 0,0010 | 0,00014 | 0,18 0,47 65
pulp 0,014 0,0004 0,0008 | 0,00012 | 0,17 0,42 63
Varieties grown in China
Jingbian Carrots ( skin 0,022 0,0014 0,0013 | 0,00020 | 0,22 0,55 63
VEIATHEE M) pulp 0,021 0,0012 0,0011 | 0,00018 | 0,21 0,49 60
Jinghong five inch skin 0,024 0,0014 0,0011 | 0,00019 | 0,23 0,56 66
Carrots pulp 0,019 0,0011 0,0012 | 0,00018 | 0,21 0,48 68
CRLLTTHAE )

Hongxin No. 6 skin 0,026 0,0015 0,0012 | 0,00020 | 0,23 0,50 70
(LR D) pulp | 0,024 | 0,001 [ 0,0010 000018 021 | 049 | 69

In parallel, the specific activity was investigated radionuclides - cesium "*’Cs,
Bg/kg and strontium *°Sr, Bq/kg in carrots, Table 2.12. Carrots grown in Ukraine and
China were selected for the study. At the same time, the sample was taken from a

mixture of varieties.

Table 2.12
Content of radionuclides in carrots (n=3, P>0,95)
Petoma Petoma Compliance Error
Names of quantities, activity °’Cs, | activity *°Sr, rate B, delta B,
The name of the raw material Bq/kg Bg/kg from unit from unit

The result of measurements

The result of calculation

according to regulations

Carrots grown in Ukraine 16,3+£3,3 5,6+£2,1 0,68 0,14
Carrots grown in China 19,3+4,1 7,8£2,0 0,85 0,16
Permissible levels and conditions 40 20 <1 <04
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To determine the compliance of carrots with the radiation safety criteria, a

compliance indicator is used, the value of which was calculated based on the results
of measurements of the specific activities of *’Cs, and *°Sr, formula (2.1):

B=te 4 L 2.1)
DPcs  DPgy

where:

B - compliance indicator;

A cs — results of measurements of specific activities °'Cs;

A st —— results of measurements of specific activities °°Sr;

DP cs — radionuclide content standards "*’Cs;

DP sr — radionuclide content standards *°Sr;

The value of the absolute error in the determination of indicator B was calcu-

lated according to the established formula (2.2):

delta B — Kp\/(delta Acr )2 N (delta Asr )2 2.2)

DPcs DPsr

where:

delta B - absolute error of determining the compliance indicator;

Kp - coefficient that depends on the accepted confidence coefficient, which
depends on the accepted confidence probability and the distribution law of random
variables Acc and Acr (for the confidence probability 0.95 and the unknown distribu-
tion law Kp = 1.1);

1 delta Acs - absolute error of specific activity measurements °'Cs;

delta Asr - absolute error of specific activity measurements *’Sr;

JIP cs — radionuclide content standards '*’Cs;

JIP sr — radionuclide content standards *°Sr;

Research of raw materials for suitability for intended use, calculated accord-
ing to a mathematical expression (2.3):

B + 0,6 delta - delta B (2.3)
where 0,6 - the coefficient calculated for the reliability of the control, charac-
terized by a confidence probability of 0.95.

As a result of calculating the obtained results, it was established that the con-
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version factor in carrots grown in Ukraine is 0.76, in carrots grown in China it is
0.96. These coefficients are less than the established indicator of 1, which makes it
possible to consider that carrots grown in both countries are suitable for consumption
and use for the production of products.

To study the safety indicators of pears, we used the varieties that were studied

in the previous subsections.

Table 2.13
Content of nitrates and toxic elements in pears (n=3, P>0,95)
The norm is no more than mg/kg
Toxic elements Ni-
. lead, Cadmium, | Arsenic | Mecur, | Copper, | Zinc | trates,
Variety name 0.10 0.03 020 | 002 | 50 | 10,0 |mgNo-
3/ kg
60,0
Varieties grown in Ukraine
Mary skin 0,011 0,0007 0,0009 0,00014 0,17 0,39 31
pulp 0,010 0,0004 0,0007 0,00011 0,14 0,44 29
Nika skin 0,012 0,0009 0,0013 0,00016 0,19 0,53 38
pulp 0,009 0,0009 0,0011 0,00015 0,16 0,38 30
Cathedral skin 0,014 0,0008 0,0014 0,00015 0,18 0,51 35
pulp 0,011 0,0007 0,0011 0,00015 0,15 0,49 33

Varieties grown in China
Snowflake skin 0,013 0,0009 0,0011 0,00016 0,18 0,41 33
Pear FH{E4Y pulp | 0,012 0,0007 0,0009 | 0,00012 | 0,16 | 0,45 30
Jing Bai Pear skin 0,012 0,0011 0,0011 0,00017 0,21 0,56 39

=k pulp | 0,011 0,0010 0,0011 0,00017 | 0,19 0,52 37
Dongguo Pear | skin | 0,015 0,0009 0,0015 0,00016 | 0,19 0,53 37
A AL pulp | 0,013 0,0009 0,0012 0,00014 | 0,17 0,50 37

Indicators of toxic elements and nitrates are in the same range, but the results
of research on pear varieties grown in China are not significantly higher. In general,
pear safety indicators meet the established requirements.

When studying the specific activity of radionuclides - cesium "’Cs, Bq/kg
and strontium *°Sr, Bq/kg in pears, tab. 2.14, the previously studied varieties were
similarly selected. Pears were not divided into varieties, samples were taken from a

mixture of varieties grown in Ukraine and China.
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Table 2.14
Content of radionuclides in pears (n=3, P>0,95)

Petoma Petoma Compliance Error

Names of quantities, activity *’Cs, | activity *°Sr, rate B, delta B,

The name of the raw material Bg/kg Bg/kg from unit from unit

The result of measurements The result of calculation
Pears grown in Ukraine 11,8+4,1 3,842,2 0,55 0,25
Pears grown in China 14,2+3.9 5,1+£2,0 0,71 0,30
Permissible levels and conditions 70 10 <1 <04

according to regulations

Using formulas (2.1 - 2.3), the obtained results were calculated. It was estab-

lished that the conversion factor in pears grown in Ukraine is 0.29, and 0.30 in pears

grown in China. These coefficients are less than the established indicator, which

makes it possible to consider that pears grown in both countries are suitable for con-

sumption and use for food production.

Mango fruits were examined for the content of toxic elements and nitrates in

the table. 2.15, the varieties studied in the previous subsections were used for testing.

Table 2.15
The content of nitrates and toxic elements in mangoes (n=3, P>0,95)
The norm is no more than mg/kg
Variety name . Toxic §lements ' Nitratei,

lead, | Cadmium, | Arsenic, | Mecur, | Copper, | Zinc | mg NO-"/

0.10 0.03 0.20 0.02 5.0 10,0 | kg 60,0
Tainung No.1 | skin | 0,014 0,0010 0,0010 0,00011 0,24 0,37 32
(Bh—5) pulp | 0,014 0,0010 0,0010 0,00011 0,24 0,37 32
Mangifera in- skin | 0,012 0,0008 0,0010 0,00011 0,22 0,39 28
dica Linn. pulp | 0,012 0,0008 0,0010 0,00011 0,22 0,39 28
(EHET)
Mango variety | skin | 0,012 0,0011 0,0009 0,00013 0,22 0,38 31
Tianyangxiang | pulp | 0,012 | 0,0011 0,0009 | 0,00013 | 022 | 0,38 30
yangxiang-
mang
(HMEETY)

According to the research conducted, it is possible to claim that mangoes are

ecologically safe. At the same time, it is noted that a low concentration of toxic ele-

ments and nitrates is located in the fruit evenly both in the skin and in the pulp.

Results of studies of the specific activity of radionuclides - cesium "*’Cs,



Bg/kg and strontium *’Sr, Bg/kg in mango fruits, table 2.16 shows.

Table 2.16
Content of radionuclides in mango (n=3, P>0,95)
Petoma Petoma Compliance Error
Names of quantities, activity °’Cs, | activity *°Sr, rate B, delta B,
The name of the raw material Bg/kg Bg/kg from unit from unit

The result of measurements

The result of calculation

Mangoes are grown in China

10,6+4,4

3,9£2,1

0,54

0,24

Permissible levels and conditions

70

10

<1

<04

according to regulations

The obtained results were calculated using formulas (2.1 — 2.3). It was found
that the coefficient of conversion in mango is 0.27, this coefficient is less than the es-
tablished indicator, which makes it possible to consider that the fruits are suitable for
consumption and use for food production.

When examining medicinal plants for compliance with safety indicators, ta-
ble. 2.17, it is recommended to use the maximum permissible levels - safety criteria

used in the pharmaceutical industry [45].

Table 2.17
Indicators of the safety of the roots of medicinal plants (n=3, P>0.95)
The norm is no more than mg/kg
Toxic elements Ni-
Name lead, | Cadmium, | Arsenic, | Mecu, | Copper | Zinc trates,
- 6,0 1,0 0,5 0,1 1S not 1S not mg
medicinal plant the the NO3/
norm | norm kg
250,0
Licorice Glycyrrhiza 0,026 0,0019 0,0017 0,0002 0,25 0,61 38
gldbra, Ukraine 3
Licorice Glycyrrhiza 0,028 0,0022 0,0027 0,0002 0,27 0,68 42
glabra, China 9
Astragalus membranaceus | 0,026 0,0023 0,0026 | 0,0003 0,29 0,67 41
(Fisch.) Bunge.(FH %), 1
China

The content of toxic elements - copper, zinc, according to current regulations
is not regulated in this type of raw material. However, it was decided to investigate
these indicators due to the fact that they are standardized and controlled in the fin-

ished product for children. The safety indicators of the roots of medicinal plants are
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within the established norm. The content of radionuclides is given in table. 2.18.

Table 2.18
The content of radionuclides in the roots of medicinal plants (n=3, P>0,95)
o Petoma Petoma Compliance Error
Names of quantities, activity *’Cs, | activity *°Sr, rate B, delta B,
The name Of theraw Bq/kg Bq/kg from unit from unit
ma,terlal The result of measurements The result of calculation
Licorice Glycyrrhiza glébra, 26,4+8,3 11,5+6,4 0,25 0,083
Ukraine
Licorice Glycyrrhiza glabra, China 31,549,1 16,8+7,5 0,33 0,092
Astragalus membranaceus (Fisch.) 29,1+£8,7 14,7+6.9 0,29 0,089
Bunge.(#% [%.), China
Permissible levels and conditions 200 100 <1 <04
according to regulations

The coefficients of conversion, which were carried out according to the for-
mulas (2.1 - 2.3), are 0.29, in the roots of the medicinal plant Glycyrrhiza glabra,
which is grown in Ukraine, and 0.38, which is grown in China. In the roots of the
medicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ %), this coefficient is

0.34. The calculated coefficients are less than the established permissible indicators,
which makes it possible to consider that the roots of medicinal plants are suitable as
raw materials for the production of food products.

In general, the conducted studies show that the content of nitrates and toxic
elements in fruits and vegetables does not accumulate evenly. In pears, accumulated
nitrates and toxic elements are approximately 6.9% to 14.3% less than in carrots. It
was established that the accumulation of nitrates and toxic elements in the skin is
higher than in the flesh, so in carrots grown in Ukraine by approximately 5.5% on av-
erage, and by 2.5% in carrots grown in China. On average, in pears grown in
Ukraine, toxic elements and nitrates in the peel are more than in the flesh by ap-
proximately 11.5%, in pears grown in China by 4.5%, respectively. In mangoes, ac-
cumulation occurs approximately evenly. The roots of medicinal plants were studied
in general. When comparing safety indicators, it was found that in carrots grown in
Ukraine, these indicators are lower by approximately 11.5 - 15.0% than in carrots

grown in China, a similar situation with the safety indicators of pears, they are also
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lower by 5, 7 - 14.5 percent.

As a result of the research, it was established that the vegetable and fruit raw
materials and the roots of medicinal plants that were tested meet the established re-
quirements for safety indicators and can be used as raw materials for the production

of functional baby food products.

Experimental and clinical studies on rats

Studying the effectiveness, functionality and safety of products for medical
and preventive purposes for children is one of the key stages of development. The
main purpose of the research includes the study of the effect of the product's native
substances on the affected or diseased organ, the immune system, and the healing
process as a whole.

The studies were carried out on rats serially in two stages, including clinical
and histological studies. The tests were carried out in accordance with the require-
ments, methods and methods approved in the prescribed manner, in accordance with
the current regulatory documents, Directive 2010/63 of the European Parliament and
the Council of the European Union dated September 22, 2010 "On the protection of
animals used for scientific purposes" [105].

Clinical studies. The experiment was carried out in series, the duration of
each series is 30 days, the first two days are a preparatory period. In the first series,
the roots of the medicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ (<),
were added to the diet of rats during feeding, in the second series, an aqueous extract
from the root of the medicinal plant Astragalus membranaceus (Fisch.) Bunge.(35 1<
), was added to the diet, in the third series, food products with a functional purpose
were added to the diet, which were made with the addition of an aqueous extract from
the roots of the medicinal plant Astragalus membranaceus (Fisch.) Bunge. (3 ).

48 rats took part in the experiment. In order to comply with the principles of
the analogue, male rats were selected, which do not have a breed, the average weight
of the animal is from 88 to 100 g. During the period of the study, the rats received a

diet that included feed of plant origin, the use of drinking water , there was no limit.
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For the experiment, respiratory failure was modeled in 33 rats according to
the approved method. To confirm respiratory failure due to the development of
pneumonia, at the beginning of the second day, after modulation, an autopsy was per-
formed on 3 animals. The animals were sick, the diagnosis of pneumonia was con-
firmed by the following changes in the respiratory system:

- in the lumen of the trachea and bronchi, the accumulation of a transparent
foamy mucous substance, the mucous membrane of the organs is hyperemic, dotted
areas of hemorrhages are noted;

- the lungs are full of blood, due to the expansion of the capillary network;
unevenly colored due to alternating areas of emphysema, atelectasis and intact tissue;
most alveoli are small in size; interalveolar membranes are slightly thickened due to
moderate cellular infiltration and accumulation of edematous fluid; perivascular lym-
phatic vessels are moderately expanded, the connective tissue is swollen.

Fifteen male rats of approximately the same age and weight participated in
each series. The rats were divided into three groups, with 5 rats in each group. There
are two groups of infected rats, one group of healthy rats.

At the beginning, in each series of the experiment, a preparatory period was
conducted for two days. During this period, the general condition and behavior of the
animals were observed. During the preparatory period, the animals of all three series
received a basic diet consisting of a grain mixture and unlimited drinking water.

After the preparatory period, the sick rats of the second group received medi-
cal therapy according to the treatment protocol and a standard diet, the sick rats of the
third group received medical therapy according to the treatment protocol, nutritional
components were added to the standard diet, depending on series of experiments.
Healthy rats, which were assigned to the first - control group, received a standard diet.

During the experiment, rats of each series were evaluated:

- clinical condition: body temperature was measured (according to the norm,
the temperature is from 37°C to 38°C), the frequency of respiratory movements was
counted (according to the norm - 85 respiratory movements per minute) and the num-

ber of heart contractions (according to the norm, from 300 to 500 heartbeats);
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- indicators of hematological examination of blood: carried out at the
beginning and at the end of the experiment, according to generally accepted methods,
the hemoglobin content (g/1) was determined in the peripheral blood, the number of
erythrocytes (T/1, 10'%) and leukocytes (G/1, 10”) was counted, leukocyte formula (%);

- indicators of a biochemical blood test: at the beginning and at the end of the
experiment, according to generally accepted methods, the total protein in the blood
plasma (g/l), the activity of enzymes - aspartate aminotransferase (AST, U/l), alanine
aminotransferase (ALT, U/l), glucose (mmol/l);

- paid attention to the general condition, behavior and activity of animals, ap-
petite and feed consumption;

- anthropometric indicators of the study were carried out by weighing ani-
mals, weekly, in the morning, on an empty stomach.

The results of the research were calculated by the methods of basic statistical
analysis in the program STATISTICA/13.3.

In the first series of the experiment, 15 rats took part, which were divided into
groups, healthy rats in the amount of 5 animals, assigned to the 1st group - the control
group. Group II included 5 rats with simulated respiratory failure, which received
drug therapy, according to the treatment protocol and a standard diet. Group III in-
cluded 5 rats with simulated respiratory failure, which received drug therapy, accord-
ing to the treatment protocol, on a standard diet, which included the diet of the roots

of the medicinal plant Astragalus membranaceus (Fisch.)Bunge.(# £<).

In animals belonging to the II and III groups, against the background of the
development of pneumonia, shortness of breath of an expiratory nature is noted,
which at the beginning of the experiment occurs with a slight motor load of the ani-
mals, but gradually acquired a permanent character. The intensity of shortness of
breath in sick animals depends on bronchial obstruction and emphysema of the lungs.
During the examination of the cardiovascular system, tachycardia was often detected.
In addition, the sick animals of the experimental groups were diagnosed with de-
creased appetite, muscle twitching, and in severe cases, muscle tremors. The clinical

condition of the animals is given in the table. 2.19.
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Table 2.19

Clinical condition of rats of the I series of the experiment (n=3, P>0,95)

Clinical condition of rats

consume food

and consume food

Indicators Norm I group II group IIT group
control
At the beginning of the experiment
Body tempera- | Bix 37°C to 38°C 37,8+ 1,12 39,3+ 0,65 39,2 + 0,54
ture, °C
Frequency of | from 80 to 85 84 + 1,65 94 +1,27 95+ 1,30
respiratory
movements
Heart rate from 300 to 500 386+ 5,22 458 + 6,20 462 + 5,48
General condi- | Rats are mobile, | Rats are mobile, | Rats are inactive, consume food poorly,
tion active, respond well | active, respond | there is no reaction to stimuli in the ex-
to irritation and | well to irritation | ternal environment, they lie down most

of the time, breathe heavily, muscle
twitches are noted

At the end of the experiment

Body tempera- | from 37°Cto38°C | 37,5+0,91 38,1 £0,73 38,0+ 0,68
ture, °C
Frequency of res- from 80 to 85 83+2,32 86+ 0,56 86+0,76
piratory  move-
ments
Heart rate from 300 to 500 388+ 17,6 409+ 19,48 415+ 17,12
General condition | Rats are mobile, | Rats are mo- | In rats, mobility | In rats, mobility
active, respond | bile, active, | and general re- | and general re-
well to irritation | respond well to | sponse to irrita- | sponse to irrita-
and consume food | irritation and | tion are satis- | tion are satis-
consume food | factory, feed | factory, feed
consumption is | consumption is
satisfactory satisfactory

At the beginning of the study, sick animals classified as II and III showed a

worsening of their general condition, which was manifested in an increase in body

temperature (39.3 °C + 0.65 in rats classified as II group, in rats, which are assigned

to group III 39.2 °C + 0.54), the appearance of signs of expiratory dyspnea (in rats

assigned to group II - 94 + 1.27 respiratory movements, in rats assigned to group III -

95 + 1.30 respiratory movements) and an increase in the frequency of heart

contractions (458 £ 12.20 pulses in rats assigned to the I group, 462 + 18.48 pulses

in rats assigned to the III group). Animals suffering from pneumonia were inactive,

did not move well, lay down most of the time, did not respond to stimuli, breathed

heavily, feed consumption decreased by almost 30%.
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At the end of the experiment, the indicators of the general condition of the
animals classified as II and III groups improved, this was manifested in a decrease in
the indicators to the established norm. Body temperatures (38.1 °C + 0.73 in rats as-
signed to group II, 38.0 °C + 0.68 in rats assigned to group III). Disappearance of
signs of expiratory shortness of breath (in rats assigned to the II group - 86 + 0.56
respiratory movements, in rats assigned to the III group - 86 + 0.76 respiratory
movements). Normalization of heart rate was noted (409 + 19.48 impulses in rats as-
signed to II group, 415 + 17.12 impulses in rats assigned to III group). Temperature,
pulse, and breathing stabilized in rats assigned to the II group on the 28 day. In rats
assigned to the III group, these indicators stabilized on the 26 day.

A stable increase in body weight was noted in rats assigned to the I - control
group, table. 2.20, at that time, body weight indicators during the experimental period

were unstable and decreased in rats assigned to I and III groups.

Table 2.20
Indicators of body weight of rats of the I series of the experiment (M+m) (n=3, P>0,95)
Indicators | I group control | IT group \ IIT group
At the beginning of the experiment
Live weight, g* 100,15 £2,12 83,59 £ 2,32 85,65 + 3,55
% to control 100 83,46 85,52
At the end of the experiment
Live weight, g 191,17 £ 12,24 168,62 £+ 2,34 173,43 £3,18
Absolute increase, g 91,02+2,10 85,03+1,09 87,78+2,25
Relative growth, % 47,61 45,93 50,61
Average daily increase, g 3,04 2,37 2,92
% to control 100 80,88 90, 72
* Average body weight at trial, from 88 to 100 g

The body weight of animals with respiratory failure on the background of
simulated pneumonia was less than the body weight of animals of the control group,
which in percentages is 83.46% and 85.52%, respectively, which can be associated
with the deterioration of health, reduced activity and development anorexia.

At the end of the experiment, the body weight indicators of the rats assigned to
the II and IIT groups stabilized somewhat and began to approach the body weight in-
dicators of the rats assigned to the I control group. This factor is associated with the

recovery of animals due to drug therapy for rats of both groups, at the same time, rats
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assigned to group III have significantly better indicators - live weight 173.43 g +

3.18; absolute gain, 87.78 g £2.25; relative growth, 50.61%; average daily gain, 2.92;
percent to control.
Research of hematological and biochemical indicators of blood in animals of

all groups, table. 2.21 - 2.23, carried out at the beginning and at the end of the experi-

ment.
Table 2.21
Hematological parameters of rats of the I series of the experiment (M+m). (n=3, P>0,95)
Groups Hematological parameters, normal
of animals Hemoglobin, g/l | Hemoglobin, g/l | Leukocytes, g/l | Hematocrit, %
from 140 to 190 | from 140to 190 | from 2.1to 19.5 | from 35 to 52
At the beginning of the experiment
I group 183,28+1,22 5,68+1,76 6,54+0,15 38,83
11 group 156,10+1,26 4,75+1,51 10,35+0,56 34,47
111 group 154,31+1,17 4,62+1,12 10,47+0,49 34,68
At the end of the experiment
I group 184,54+0,87 5,63+0,19 6,63+0,22 38,53
11 group 178,14+1,98 4,5940,21 7,67+0,07 37,29
111 group 180,23+1,54 5,44+0,18 7,58+0,11 38,10

In animals with respiratory insufficiency (experimental pneumonia), which
are assigned to II and III groups, at the beginning of the experiment, anemia is noted,
namely, a decrease in the content of hemoglobin and erythrocytes per unit volume of
blood, respectively, in rats, which are assigned to II group 156, 10+1.26 g/l and
4.75+1.51 T/1, in rats assigned to III group - 154.31£1.17 g/l and 4.62+1.12 T/] in ac-
cordance.

At the end of the experiment, the hematological indicators of the sick animals
slightly improved, when comparing the hematocrit indicator, in rats assigned to the I -
control group - 38.53%, in rats assigned to the II group - 37.29%, in rats assigned to
the III group - 38.10%. Hemoglobin indicator in rats assigned to the I - control group
- 184.54 g/l = 0.87, in rats assigned to the II group - 178.14 g/l £ 1.98, in rats as-
signed to Group III - 180.23 g/l + 1.54. The indicator of erythrocytes in rats assigned
to the I - control group - 4.59 T/l £ 0.21, in rats assigned to the II group - 4.59 T/l +
0.21, in rats that assigned to the III group - 5.44 T/l £ 0.18. An increase in the number

of leukocytes in the blood of animals indicates the development of inflammatory
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processes in the body of sick rats, which are classified as II and III groups. Thus, at
the beginning of the experiment, the leukocyte index in rats assigned to the II group
was 10.35 G/1 + 0.56, in rats assigned to the III group - 10.47 G/l = 0.49, in compared
with rats assigned to the I control group 6.54 G/l £ 0.15. At the end of the experi-
ment, the number of leukocytes decreased in rats assigned to II and III groups. For
comparison, the number of leukocytes in rats assigned to the I - control group - 6.63
G/l £ 0.22, in rats assigned to the II group 7.67 G/ £ 0.07, in rats that assigned to the
III group - 7.58 G/l £ 0.11. In the leukocyte formula, tab. 2.22, an increase in the
number of neutrophils is noted, which indicates the development of inflammatory
processes.

Table 2.22

Leukocyte formula of rats of the I series of the experiment (n=3, P>0,95)

. Groups of animals
Indicators
I group | IT group \ III group
At the beginning of the experiment
Basophils, % 0 0 0
Eosinophils, % 0,1 0 0
At the beginning of the experiment
Neutrophils, % 247 29,2 29,9
- rod nuclear 2,6 1,1 1,4
- segment nuclear 22,3 28,1 28.5
Lymphocytes, % 71,5 67,6 66,5
Monocytes, % 3,7 3,2 3,60
At the end of the experiment

Basophils, % 0 0 0
Eosinophils, % 0,1 0 0
Neutrophils, % 25,8 26,1 25,9
- rod nuclear 2.4 1,0 1,3
- segment nuclear 23,4 25,1 24.6
Lymphocytes, % 70,9 70,8 70,2
Monocytes, % 32 3,1 39

Changes in the leukocyte formula were noted in rats assigned to II and III
groups. An increase in the number of neutrophils, namely segmentonuclear forms, is
noted. In rats classified as group II, the percentage of neutrophils was 29.2, including
1.1% rod nuclei and 28.1% segment nuclei. In rats classified as group III, the per-
centage of neutrophils was 29.9%, including rod-nuclear 1.4% and segmentonuclear

25.7%. At the end of the experiment, the percentage of neutrophils decreased in rats
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assigned to both groups. When compared with the rats assigned to the I - control
group, the percentage of neutrophils is better in the rats assigned to the III group.

At the same time, changes in the color index and the rate of erythrocyte sedi-
mentation in sick animals were noted at the beginning of the experiment and after the
implementation of therapeutic and preventive measures. The color index of rats be-
longing to II and III groups ranged from 0.84 = 0.03 to 0.87 &+ 0.02. At the end of the
experiment, the color index approached 1.

The erythrocyte sedimentation rate (ESR) at the beginning of the experiment
in all sick animals was accelerated, at the end of the experiment, it decreased to the
limits of the physiological norm.

At the beginning of the experiment, when studying the biochemical parame-
ters of blood serum of rats with simulated pneumonia, table. 2.23, there is a decrease
in the total protein content and an increase in the main aminotransferases (AST and
ALT), which indicates the development of inflammatory processes in the body of

sick animals.

Table 2.23
Biochemical indicators of blood serum of rats of the I series of the experiment (M+m) (n=3, P>0,95)
Groups Biochemical indicators
of animals Total protein, g/l ‘ AST, Units/l | ALT, Units /1
At the beginning of the experiment
I group 67,26+0,65 58,19+2,27 29,2+0,21
IT group 59,10+0,45 69,99+2,13 70,43+1,34
111 group 58,89+0,73 70,17+1,68 67,29+1,29
At the end of the experiment
I group 66,72+0,16 58,76+1,19 29,19+0,56
1T group 62,77+0,67 62,82+1,76 40,74+1,20
111 group 64,56+0,64 61,79+1,54 39,25+1,26

At the end of the experiment, an increase in the level of protein was noted in
the blood serum of rats classified as II and III. Indicators of aminotransferases (AST
and ALT) in the blood serum decreased, which indicates the cessation of cell destruc-
tion in the body of sick animals. This process occurs faster in rats belonging to the III
group.

The results of research conducted in the first series of the experiment show
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that the roots of the medicinal plant Astragalus membranaceus (Fisch.) Bunge. (3 %)
have a positive effect on recovery. In the complex treatment of an infectious disease
of the respiratory tract and pneumonia, it is possible to include the roots in the main diet.

The second series of the experiment was carried out according to the scheme,
as in the first series. Male rats of the same age and weight were divided into three
groups of five rats in each group. Healthy rats that received a standard diet are in-
cluded in the I - control group. Group II includes rats with simulated respiratory fail-
ure, which received drug therapy, according to the treatment protocol and a standard
diet. Group III includes rats with simulated respiratory failure, which received drug
therapy, according to the treatment protocol and diet with the addition of an aqueous
extract from the roots of the medicinal plant Astragalus membranaceus (Fisch.)
Bunge. (3 i<). During the experiment of the second series, clinical and general con-
dition, anthropometric indicators, hematological and biochemical indicators of blood
were studied in rats. The research was carried out in the same way as in the first se-
ries. The clinical condition of the animals is given in table. 2.24.

Table 2.24

Clinical condition of rats of the II series of the experiment (n=3, P>0,95)

Clinical condition of rats
Indicators Norm I group II group III group
control
At the beginning of the experiment
Body tempera- | from 37°C to 38°C 37,6 +1,20 39,5+ 0,49 39,4+ 0,50
ture, °C
Frequency of from 80 to 85 83 +1,27 97 +£1,43 98 +£1,12
respiratory
movements
Heart rate from 300 to 500 379 £5,20 448 +£9,12 450 + 7,48
General condi- | Rats are mobile, ac- | Rats are mo- | Rats are inactive, consume food
tion tive, respond well to | bile, active, re- | poorly, there is no reaction to
irritation and con- | spond well to | stimuli in the external environ-
sume food irritation  and | ment, they lie down most of the
consume food | time, breathe heavily, muscle
twitches are noted

At the end of the experiment

Body tempera- | from37°Cto38°C | 37,8+0,76 38,8 £ 0,76 38,0 £ 0,68
ture, °C

Frequency of from 80 to 85 86+1,17 87 +0,24 86 £0,76
respiratory

movements
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End of table 2.24
Clinical condition of rats
Indicators Norm I group IT group III group
control
At the end of the experiment
Heart rate from 300 to 500 383 +4,43 398+ 3,54 401 £ 4,21

General condi- | Rats are mobile, ac- | Rats are mo- | In rats, mobil- | In rats, mobility
tion tive, respond well to | bile, active, | ity and general | and general re-
irritation and con- | respond well to | response to irri- | sponse to irrita-
sume food irritation  and | tation are satis- | tion are satis-
consume food | factory, feed | factory, feed
consumption is | consumption is

satisfactory satisfactory

At the beginning of the experiment, sick rats classified as II and III showed a
worsening of their general condition, which was manifested in an increase in body
temperature (rats classified as II - 39.5 °C + 0.49, rats classified as to the IIT group -
39.4 °C + 0.50), the appearance of signs of expiratory dyspnea (in rats assigned to
the I group - 97 £+ 1.43 respiratory movements, in rats assigned to the III group - 98
+ 1,12 respiratory movements) and increased heart rate (448 + 9.12 impulses in rats
assigned to II group, 450 + 7.48 impulses in rats assigned to III group). Animals suf-
fering from pneumonia were inactive, did not move well, lay down most of the time,
did not respond to stimuli, breathed heavily, feed consumption decreased by almost 35%.

At the end of the experiment, after four weeks of treatment and preventive
measures, the general condition indicators of the rats assigned to the II and III groups
improved, which was manifested in a decrease to the norm: body temperature (in the
rats assigned to the II group - 38.8 °C £ 0.76, in rats assigned to group I1I - 38.0 °C + 0
.68), disappearance of signs of expiratory shortness of breath (in rats assigned to
group II - 87 + 0.24 respiratory movements , in rats assigned to the III group - 86 +
0.76 respiratory movements), normalization of heart rate was noted (in rats assigned
to the II group - 398 + 3.54 impulses, in rats assigned to the III group - 401 + 4.21
shocks). It should be noted that the temperature, heart rate and breathing in rats as-
signed to the II group stabilized on the 25th day, and in the rats assigned to the III
group on the 23rd day. Such results indicate the effectiveness of therapeutic and pre-

ventive actions, and the positive effect on the general condition of the body of rats, of
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the aqueous extract from the roots of the medicinal plant Astragalus membranaceus
(Fisch.) Bunge. (34 £<), which is included in the diet.

A stable increase in body weight was noted in the rats assigned to the I - con-
trol group, while at the same time in the rats assigned to the II and III groups, body
weight indicators, table. 2.25, were unstable and lower during the experimental period.

The body weight of animals with respiratory failure against the background of
simulated pneumonia was lower when compared to the body weight of animals as-
signed to the I - control group, which in percentages is 83.38% and 84.01%, respec-
tively, which can be attributed to the deterioration state of health, a decrease in activ-

ity and the development of anorexia.

Table 2.25
Indicators of body weight of rats of the II series of the experiment (M+m) (n=3, P>0,95)
Indicators | I group control | IT group \ IIT group

At the end of the experiment
Live weight, g* 98, 54+3,05 82,16+1,98 82,78+2,61
% to control 100 83,38 84,01

At the end of the experiment
Live weight, g 198,27+10,25 171,14+£2,71 176,08+2,26
Absolute increase, g 99,73+1,79 88, 08+1,32 93,30+2,06
Relative growth, % 50,30 51,47 52,92
Average daily increase, g 3,32 2,94 3,11
% to control 100 86,32 88,81
*Average body weight at trial, from 88 to 100 g

At the end of the experiment, the body weight indicators of the experimental
animals assigned to the II and III groups stabilized somewhat and began to approach
the body weight indicators of the animals assigned to the I - control group. Such posi-
tive results testify to the effectiveness of the applied treatment, which leads to recov-
ery. At the same time, in rats, which are assigned to the III group, the values of the
indicators are above - the live weight is 176.08 g &= 2.26; absolute increase - 93.30 g
+2.06; relative growth - 52.92%; average daily gain - 3.11 g; 88.81% to control.

At the beginning and at the end of the second series of the experiment, the

hematological and biochemical parameters of the blood of rats of all groups were

studied, table. 2.26 - 2.28
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Table 2.26

Hematological parameters of rats of the II series of the experiment (M+m). (n=3, P>0,95)

Hematological parameters, normal

o g Ii)ilrlrrl);ls Hemoglobin, g/l | Hemoglobin, g/l | Leukocytes, g/l | Hematocrit, %
from 140 to 190 | from 140to 190 | from 2.1to 19.5 | from 35 to 52
At the beginning of the experiment
I group 184,29+1,19 6,21+1,51 6,27+0,73 39,15
11 group 154,43+1,26 5,48+1,87 11,34+0,59 35,22
111 group 155,15+1,72 5,84+1,44 11,49+0,72 34,98
At the end of the experiment
I group | 18553+144 |  6,77+0,10 | 7,11+0,08 | 39,20
At the end of the experiment
11 group 181,76+1,21 5,89+0,43 8,21+0,11 38,06
111 group 182,09+1,54 6,48+0,11 8,05+0,09 38,70

At the beginning of the experiment, animals with respiratory failure (experi-
mental pneumonia) classified as II and I1I showed anemia - a decrease in the content
of hemoglobin and erythrocytes per unit volume of blood, in rats classified as II
group 154.43g/1 + 1.26 and 5.48 T/l + 1.87, in rats assigned to the III group - 155.15
g/1+1.72 and 5.84 T/l + 1.44.

At the end of the experiment, hematological parameters improved somewhat.
Hematocrit in rats assigned to the I - control group - 39.20%, in rats assigned to the II
group - 38.06%, in rats assigned to the II group - 38.70%. Hemoglobin in rats as-
signed to I - control group - 185.53 g/l £1.44, in rats assigned to II group - 181.76 g/l
+1.21, in rats assigned to II group 182.09 g/l +1.54. Erythrocytes in rats assigned to |
- control group - 6.77 T/l £0.10, in rats assigned to II group - 5.89 T/l £0.43, in rats
assigned to II group - 6.48 T/1 = 0.11.

At the beginning of the experiment, an increase in the number of leukocytes
in the blood was noted in rats belonging to II and III groups, which indicates the de-
velopment of inflammatory processes in the body. Indicators of leukocytes in rats as-
signed to the II group - 11.34 G/1+£0.59, in rats assigned to the III group 11.49 G/l
+0.72, for comparison, indicators of leukocytes in rats assigned to to I - the control
group, is - 6.27 G/1 + 0.73.

At the end of the experiment, the number of leukocytes decreased, in rats as-

signed to the IT group to 8.21 G/1+0.11, in rats assigned to the III group to 8.05 G/1 £0.09.
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In the leukocyte formula, tab. 2.27, an increase in the number of neutrophils
at the beginning of the experiment is noted, which also indicates the development of
inflammatory processes.

Table 2.27

Leukocyte formula of rats of the II series of the experiment (n=3, P>0,95)

. Groups of animals
Indicators
I group | I group \ I group
At the beginning of the experiment
Basophils, % 0 0 0
Eosinophils, % 0,1 0,1 0,1
Neutrophils, % 23,9 28,7 29,5
- rod nuclear 2,8 1,9 1,2
- segment nuclear 21,1 26,8 28,3
Lymphocytes, % 71,9 67,4 66,68
Monocytes, % 4,1 3,8 3,72
At the end of the experiment

Basophils, % 0 0 0
Eosinophils, % 0,1 0 0
Neutrophils, % 25,2 26,3 26,4
- rod nuclear 2,6 1,5 1,9
- segment nuclear 22,6 24, 8 24.5
Lymphocytes, % 71,3 70,2 69,6
Monocytes, % 34 3,5 4,0

An increase in the number of neutrophils, namely segmentonuclear forms, is
noted. Thus, in rats classified as group II, the percentage of neutrophils was 28.7%,
including 1.9% rod-shaped neutrophils and 26.8% segmented neutrophils; in rats as-
signed to the III group, the percentage of neutrophils is 29.5%, including rod-nuclear
1.2% and segmentonuclear 28.3%.

At the end of the experiment, the percentage of neutrophils decreases in ani-
mals assigned to II and III groups. At the same time, the percentage of neutrophils in
rats assigned to the III group was 26.4%, including 1.9% of rod nuclei and 24.5% of
segmented nuclei, and is close to the indicators of rats assigned to the I - control
group.

At the same time, changes in the color index and the rate of erythrocyte sedi-
mentation in sick animals were noted at the beginning of the experiment and after the

implementation of therapeutic and preventive measures. The color index of sick ani-
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mals ranged from 0.83+0.02 to 0.84+0.01. After carrying out treatment and preven-

tive measures, the color index in the animals of the second and third groups ap-
proached 1. At the beginning of the experiment, the erythrocyte sedimentation rate
(ESR) in rats belonging to the II and III groups was accelerated, after carrying out
treatment and prevention measures, it gradually decreased to the limits physiological
norm.

In the experiments of biochemical indicators of blood serum of rats with
simulated pneumonia, a decrease in the content of total protein and an increase in the
main aminotransferases (AST and ALT) were noted, table. 2.28, which indicates the

development of inflammatory processes in the body of sick animals.

Table 2.28
Biochemical indicators of blood serum of rats of the Il series of the experiment (M+m) (n=3, P>0,95)
Groups Biochemical indicators
of animals Total protein, g/l ‘ AST, Units/l | ALT, Units /1
At the beginning of the experiment
I group 66,48+0,23 59,4442 31 28,90+0,33
IT group 60,18+0,65 70,26+2,65 71,32+1,19
111 group 60,22+0,37 71,10+1,18 70,90+1,41
At the end of the experiment
I group 66,69+0,22 60,28+1,09 32,39+0,23
IT group 65,18+0,43 63,25+1,51 39,18+1,09
III group 65,76+0,97 63,84+1,36 38,77+1,22

At the end of the experiment, an increase in the protein level was noted in the
blood serum of rats belonging to the II and III groups. Decreased in blood serum. Se-
rum aminotransferases (AST and ALT) decreased, which indicates the cessation of
cell destruction in the body of sick animals, especially improved indicators in rats
classified as group III.

The results of research conducted in the second series of the experiment show
that the root extract of the medicinal plant Astragalus membranaceus (Fisch.) Bunge.
(¥ E) have a positive effect on recovery. The extract can be used as a separate sup-
plement in the complex treatment of infectious diseases of the respiratory tract and
pneumonia.

The third series of the experiment was carried out according to a similar
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scheme. 15 rats took part in the experiment, which were also divided into groups.
Long-term storage products based on vegetable raw materials with the addition of an
extract of the root of the medicinal plant Astragalus membranaceus (Fisch.) Bunge.

(31 ES)were included in the diet of rats that were assigned to the I group:

- carrot puree with extract;

- pear puree with extract;

- mango puree with extract;

- carrot-pear puree with extract;

- carrot-mango puree with extract;

- pear-mango puree with extract.

The assortment of products was included in the main diet of rats every day.
Products were included additionally, the amount of the main diet was not reduced.
Sequence by assortment was not used. Diarrhea, nausea, vomiting were not observed
in rats during the experiment.

During the experiment of the third series, clinical and general condition, an-
thropometric indicators, hematological and biochemical indicators of blood were
studied in rats. The research was conducted in the same way as in the first and second

series. The clinical condition of the animals is given in table. 2.29.

Table 2.29
Clinical condition of rats of the III series of the experiment (n=3, P>0,95)

Clinical condition of rats
Indicators Norm I group II group III group
control
At the beginning of the experiment

Body tempera- | from 37°C to 38°C 37,7+ 0,66 39,6 £0,1 39,3+ 0,32
ture, °C
Frequency of from 80 to 85 83+ 1,09 100 £ 1,12 99 + 1,43
respiratory
movements
Heart rate from 300 to 500 388 +£3,76 498 +2,32 487 + 3,61
General condi- | Rats are mobile, ac- | Rats are mo- | Rats are inactive, consume food
tion tive, respond well to | bile, active, re- | poorly, there is no reaction to envi-

irritation and con- | spond well to | ronmental stimuli, they lie down

sume food irritation  and | most of the time, breathe heavily,

consume food | muscle twitches are noted
At the end of the experiment

Body tempera- | from 37°Cto 38°C 37,2+0,10 38,0 £0,32 38,1+ 0,19
ture, °C
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End of table 2.29
Clinical condition of rats
Indicators Norm I group IT group III group
control
At the end of the experiment
Frequency of from 80 to 85 83+ 0,85 82 +0,29 83+0,18
respiratory
movements
Heart rate from 300 to 500 387+ 2,79 394+ 2,79 390+ 2,32
General condi- | Rats are mobile, ac- | Rats are mo- | In rats, mobil- | In rats, mobility
tion tive, respond well to | bile, active, | ity and general | and general re-
irritation and con- | respond well to | response to irri- | sponse to irrita-
sume food irritation  and | tation are satis- | tion are satis-
consume food | factory, feed | factory, feed
consumption is | consumption is
satisfactory satisfactory

At the beginning of the study, sick rats belonging to the II and III groups
showed a worsening of their general condition, which manifested itself in an increase
in body temperature (in rats belonging to the II group - 39.6 °C + 0.1, in rats with as-
signed to group III - 39.3 °C £ 0.32), manifestations of signs of expiratory dyspnea
(in rats assigned to group II - 100 + 1.12 respiratory movements, in rats assigned to
group III - 99 £ 1, 43 respiratory movements) and increased heart rate (498 + 2.32
impulses in rats assigned to II group, 487 £ 3.61 impulses in rats assigned to III
group). Animals suffering from pneumonia were inactive, did not move well, lay
down most of the time, did not respond to irritations, breathed heavily, feed con-
sumption decreased to 30%.

After four weeks of treatment and prevention measures, the general condition
indicators improved in sick rats, which were assigned to II and III groups, which was
manifested in a decrease to normal indicators: body temperature (in rats assigned to II
group, 38.0 °C £ 0, 32, in rats assigned to group III - 38.1 °C + 0.19), signs of expira-
tory dyspnea also disappeared (in rats assigned to group II - 82 + 0.29 respiratory
movements, in rats assigned to III group - 83 + (.18 respiratory movements) heart
rate normalized (in rats assigned to II group - 394 £ 2.79 impulses, in rats assigned to
IIT group - 390 £ 2.32 impulses). It should be noted that the pulse and breathing in
rats assigned to the II group stabilized on the 24 day, and on the 22 day in the rats as-
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signed to the III group, which indicates a positive treatment process, as well as the
effectiveness of the use of therapeutic and preventive drugs in the diet products.

A stable increase in body weight was observed in rats assigned to the I - con-
trol group, while in animals with pneumonia, body weight indicators during the ex-

perimental period, table. 2.30, unstable and lower.

Table 2.30
Indicators of body weight of rats of the III series of the experiment (M+m) (n=3, P>0,95)
Indicators | I group control | IT group \ IIT group

At the end of the experiment
Live weight, g* 98, 54+3,05 82,16+1,98 82,78+2,61
% to control 100 83,38 84,01

At the end of the experiment
Live weight, g 198,27+10,25 171,14+2,71 176,08+2,26
Absolute increase, g 99,73+1,79 88, 08+1,32 93,30+2,06
Relative growth, % 50,30 51,47 52,92
Average daily increase, g 3,32 2,94 3,11
% to control 100 86,32 88,81
*Average body weight at trial, from 88 to 100 g

At the end of the experiment, the body weight indicators of the rats assigned
to the II and III groups stabilized somewhat and began to approach the body weight
indicators of the rats assigned to the I - control group. The best indicators of body
weight are noted in animals classified as group III, which is confirmed by the nor-
malization of such indicators as: live weight 174.22g + 3.79; absolute growth, 88.63¢g
+ 1.05; relative growth, 50.86%; average daily gain, 2.95 g; 88.03% to control.

Study of hematological and biochemical indicators of blood in rats, table.
2.31, performed at the beginning and at the end of the experiment.

Table 2.31

Hematological parameters of rats of the III series of the experiment (M+m). (n=3, P>0,95)

Groups . Hematolog‘ical parameters, normal ‘
of animals Hemoglobin, g/l | Hemoglobin, g/l | Leukocytes, g/l | Hematocrit, %
from 140 to 190 | from 140to 190 | from 2.1to 19.5 | from 35 to 52
At the beginning of the experiment
I group 179,76+2,08 7,06£1,39 7,89+0,41 38,76
I group 152,32+1,65 5,69+1,87 11,98+0,23 35,87
111 group 153,45+1282 6,01£1,13 11,96+0,35 35,28
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End of table 2.31
Groups Hematological parameters, normal
of animals Hemoglobin, g/l | Hemoglobin, g/l | Leukocytes, g/l | Hematocrit, %
from 140 to 190 | from 140to 190 | from 2.1to0 19.5 | from 35 to 52
At the end of the experiment
I group 184,11£1,74 6,59+0,10 7,81£0,11 38,61
IT group 180,48+1,18 6,05+0,33 8,52+0,39 37,75
111 group 181,28+1,69 6,19+0,72 8,31+0,14 38,11

In animals with respiratory failure (experimental pneumonia) at the beginning
of the experiment, anemia was noted - a decrease in the content of hemoglobin and
erythrocytes per unit volume of blood, respectively, in rats assigned to the II group
152.32g/1 £1.65 and 5.69+ 1.87 T/l, in rats assigned to the III group - 153.45 g/l
+1.28 and 6.01 T/l £1.13.

At the end of the experiment, the hematological parameters of the sick ani-
mals slightly improved, in the rats assigned to the I - control group, hematocrit -
38.61%, hemoglobin 184.11 g/l £1.74, erythrocytes - 6.59 T/l £0 ,10, in rats assigned
to II group hematocrit - 37.75%, hemoglobin - 180.48 g/l £1.18, erythrocytes - 6.05
T/1, £0.33, in rats assigned to III group, hematocrit - 38.11%, hematocrit - 181.28 g/
+ 1.69, erythrocytes - 6.19 T/l £ 0.72. In comparison with the indicators of the ani-
mals assigned to the I - control group, the best indicators were noted in the animals
assigned to the III group.

An increase in the number of leukocytes in the blood of animals indicated the
development of inflammatory processes in the body of sick rats, which are classified
as II and III groups. At the beginning of the experiment, the number of leukocytes
was 11.98 G/l £0.23 in rats assigned to the II group, 11.96 G/1 £0.35 in the rats as-
signed to the III group, for comparison, in the number of leukocytes was 7.89 G/l
+0.41 in rats assigned to the I - control group.

At the end of the experiment, the number of leukocytes in rats improved, es-
pecially in rats classified as group III. For comparison, the number of leukocytes in
rats assigned to the I - control group - 7.81 G/1 £0.11, in the II group - 8.52 G/1 £0.39,
in the III group - 8.31 G/ 1+0.14.

In the leukocyte formula table. 2.32, an increase in the number of neutrophils
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Table 2.32

Leukocyte formula of rats of the III series of the experiment (n=3, P>0,95)

. Groups of animals
Indicators
I group | I group \ I group
Ha nouatky excnepumeHTy
Basophils, % 0 0 0
Eosinophils, % 0 0 0,1
Neutrophils, % 24,1 28,9 29,2
- rod nuclear 2,2 2,3 3,07
- segment nuclear 21,9 26,6 26,2
Lymphocytes, % 72,0 68,14 67,65
Monocytes, % 39 3,0 3,15
At the end of the experiment
Basophils, % 0 0 0
Eosinophils, % 0,1 0 0
Neutrophils, % 249 25,6 25,8
- rod nuclear 2,8 2.0 2,2
- segment nuclear 22,1 23,6 23,5
Lymphocytes, % 72,0 70,6 71,0
Monocytes, % 3,0 3,8 3,2

Changes in the leukocyte formula were noted in animals of the second and
third groups. An increase in the number of neutrophils, namely segmentonuclear
forms, is noted. Thus, in rats classified as II group, the percentage of neutrophils was
28.9 including them. rod-nucleated 2.3%, and segment-nucleated 26.6%; in rats as-
signed to group III, the percentage of neutrophils is 29.2, including rod-nuclear
3.07% and segmentonuclear 26.2%.

At the end of the experiment, the percentage of neutrophils decreases. Com-
pared with the animals belonging to the I - control group, the best indicators were
found in the animals of the third group - the percentage of neutrophils was 25.8, in-
cluding rod-nuclear 2.2% and segmentonuclear 23.5%.

At the same time, changes in the color index and sedimentation rate of eryth-
rocytes were noted in sick animals at the beginning of the experiment and after carry-
ing out treatment and preventive measures. The color index of sick animals ranged
from 0.86+0.11 to 0.88+£0.09. At the end of the treatment and prevention measures,

the color index of the animals of the second and third groups approached 1.
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The erythrocyte sedimentation rate (ESR) at the beginning of the experiment

in all sick animals was accelerated, and after treatment and prevention measures, it
gradually decreased to the limits of the physiological norm.

Regarding biochemical indicators of blood serum of rats with simulated
pneumonia, table. 2.33, there is a decrease in the total protein content and an increase
in the main aminotransferases (AST and ALT), which indicates the development of

inflammatory processes in the body of sick animals.

Table 2.33
Biochemical indicators of blood serum of rats of the III series of the experiment (M+m) (=3, P>0,95)
Groups Biochemical indicators
of animals Total protein, g/l | AST, Units/l | ALT, Units /1
At the beginning of the experiment
I group 67,83+0,11 57,86+1,86 28,9+0,33
11 group 61,29+0,53 72,84+2,78 71,32+1,19
111 group 62,08+0,48 73,21+1,50 70,90+1,41
At the end of the experiment
I group 67,69+0,18 61,44+1,10 30,20+0,23
11 group 65,33+£0,26 63,48+1,33 40,25+1,52
111 group 65,18+0,74 63,91+1,14 39,09+1,36

At the end of the experiment, an increase in the protein level was noted in the
blood serum of rats of II and III groups. The levels of aminotransferases (AST and
ALT) in blood serum decreased, which indicates the cessation of cell destruction in
the body of sick animals, especially those classified as group III.

The results of the experiment in the third series indicate the effectiveness of
the use in the diet of long-term storage products based on vegetable raw materials
with the extract of the roots of the medicinal plant Astragalus membranaceus (Fisch.)

Bunge. (¥ EC). The use of an assortment of products with a functional purpose has a

positive effect on recovery during drug treatment of infectious diseases of the respira-
tory tract and pneumonia.

Histological studies. To study the features of the destruction of organs in
the process of infectious diseases of the respiratory tract and pneumonia, studies were
carried out - larynx, trachea, bronchi, bronchioles, lungs, heart, liver, gall bladder,

spleen, stomach, small and large intestine, rats that participated in experiments
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At the beginning of the study, an autopsy was performed on three sick rats to

confirm pneumonia, namely the development of inflammatory processes in the respi-
ratory system. When examining the larynx, trachea, bronchi, bronchioles, hyperemia,
swelling of the mucous membrane of the larynx, looseness, and thickening are noted.
Accumulation of foamy mucus with blood impurities in the trachea, the mucous
membrane is swollen, hyperemic, with spotty hemorrhages. The mucous membranes
of the bronchi and bronchioles are hyperemic, and a foamy plum exudate is observed
in the lumen of the bronchi. On the autopsy from the side of the lungs, fig. 2.9, pro-
jections 1 and 2, a slight symmetrical increase in their size was found, but the ana-

tomical shape of the lungs did not change.

No1 No?2

Fig. 2.9 Rat lungs, projection 1; projection 2

The color of the lungs is bright pink, with dark red foci. In places, such foci
are compacted, especially in the middle and lower areas. The surface of the lung
section, fig. 2.10, projection 3, wet, covered with blood-mucous fluid, clearly visible
acini in the form of grayish-white foci with irregular contours, when pressed, cloudy
fluid is released. In the apical and cardiac lobes of fig. 2.7, projection 4, there are
numerous lobular lesions in the form of pneumonic areas located on the surface of the
lung. These areas are pale red, dense to the touch, sink in water, a spotted pattern is

observed in the dorsal part of the lung.

Fig. 2.10 Rat lungs, projection 3; projection 4
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The lumen of some alveoli contains erythrocyte mass, the membranes of such

alveoli are thickened due to cellular infiltration (neutrophils, macrophages, lympho-

cytes).

The small vessels of the lungs (capillaries, venules) are dilated, full of blood.

Fig. 2.11 Rat lungs, projection 5; projection 6

Connective tissue in a state of edema, areas with perivascular hemorrhages
are noted, fig. 2.11, projection 6.

When the heart was examined, it was noted, fig. 2.12, projection 1, that the

pericardium contains a small amount of clear fluid.

a®

Fig. 2.12 Heart of a rat, projection 1; projection 2

The pericardium is smooth, shiny, moist, translucent, pale pink in color.
Epicardial fiber does not contain fat. The epicardium is wet, shiny, red. In the right
and left ventricles of the heart there are blood clots, dark red in color, loose, the blood
is liquid. The myocardium is a moist, shiny, red muscle, the fiber is well expressed.
The endocardium is moist, shiny, red. Valves are elastic, thin, smooth, transparent,
fig. 2.13, projection 2. The endocardium is moist, shiny, red. The valves are elastic,
thin, smooth, transparent.

When the liver was examined, smooth edges were noted, the capsule was not

tense, the shape was not changed, the consistency was elastic, the color was dark
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cherry, the cut surface was juicy, the lobular structure was not disturbed, fig. 2.13,

projection 1.

Fig. 2.13 Rat liver, projection 1; projection 2

The structure of the organ, which is preserved, has a clear border with the
lobes of the liver, fig. 2.13, projection 2. An autopsy on the side of the gallbladder re-
vealed its anatomically correct configuration, the mucous membrane is smooth,
shiny, dark green in color, the bile is thick, dark green in color, and the patency of the
bile duct is not disturbed. Spleen, fig. 2.14, projection 1, elongated, elastic consis-

tency, red color, scraping of the pulp from the cut surface is insignificant.

Nol

Fig. 2.14 Rat spleen, projection 1; projection 2

Lymphoid follicles, the structure of the organ is preserved, fig. 2.10, projec-
tion 2. Stomach, fig. 2.15, projection 1, moderately filled, the contents are yellow-
white with impurities of mucus. The mucous membrane is pale pink in color,

gathered in folds, smooth, shiny.

Nol

Fig. 2.15 Stomach of a rat, projection 1; projection 2
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The height and structure of fig. 2.15, projection 2, glandular layer without

violations.

Small and large intestines, fig. 2.16, without features.

Fig. 2.16 Small and large intestine of a—lrat

The stomach is moderately full, the contents are yellow-white with impurities
of mucus. The mucous membrane is pale pink, gathered in folds, smooth, shiny.

When examining the small intestines, it was found that the duodenum con-
tains a small amount of food masses, the mucous membrane is pale pink, smooth,
moist, shiny. The jejunum has no contents. The mucous membrane is pale pink,
smooth, moist, shiny. The ileum contains a small amount of undigested grain feed
mixed with mucus. The mucous membrane is pale pink, smooth, moist, shiny. Large
intestines, caecum and colon, moderately full, the contents are mushy, the mucous
membrane is pale pink, smooth, moist, shiny.

Kidneys, Fig. 2.17, smooth, the capsule is not tense, slightly enlarged, but the
shape is not changed, elastic consistency, dark cherry color, the cut surface is matte,

the border between the cortical and medullary substances is pronounced.

Fig. 2.17 Rat kidneys
The mucous membrane of the renal pelvis is moist, shiny. The ureters are
permeable, the mucous membrane is moist, shiny, and gray in color.

When conducting clinical experiments and clinical research, first of all, the
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principles of humanity were taken into account. The actions used in the experiment
did not cause pain and distress to the animals. During the experiment, no external
diseases were detected in the animals. Rats were kept in conditions that meet the es-
tablished requirements. Histological studies were not performed on rats that recov-
ered. After completion of the experiment, healthy animals were transferred to the

vivarium for living.

III.LPROCESSES OF PROCESSING VEGETABLE RAW MATERIALS,
STUDY OF OPTIMAL PARAMETERS FOR THE PRESERVATION
OF NATIVE SUBSTANCES

In the process of production of products of general purpose and therapeutic
and preventive functional purpose for children's nutrition, raw materials and other
components are subjected to various processing. Technological operations are used to
use successful processes. Technological operations and processes should maximally
ensure the preservation of the nutritional and biological value of the raw materials. At
the same time, it is necessary to correctly select components, taking into account the
fluctuation of the content of native substances, especially the content of vitamins,
which can change during the period of full ripeness or maturation of raw materials. It
is necessary to take into account the convenience of packaging. Products intended for
feeding a child under one year of age must be packaged in a glass container, the neck
of which corresponds to the geometric standardized unified dimensions for a lid with
a nipple that imitates the shape of a female breast, or a special nipple that has an or-
thodontic shape with a beveled edge.

Traditional product manufacturing technologies involve a number of me-
chanical and thermophysical processes.

During mechanical processing, raw materials can be cleaned, crushed,
crushed, rubbed, pressed, etc. When applying the crushing process, raw materials are
crushed into large-sized particles of various shapes. The purpose of cutting is to grind
the raw material into particles of approximately the same size and different shapes.

The application of the grinding process by wiping has a different purpose. The appli-
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cation of the process depends on the raw material being processed, namely, it is used
to significantly reduce pulp fractions, or to clean the raw material from inedible hard
and coarse parts. It should be noted that the process of homogenization is used to ob-
tain a puree-like product with the most delicate consistency.

The use of heat treatment of raw materials is necessary during heating,
blanching, boiling, boiling, pasteurization, sterilization, etc.

To study the impact of technological operations and processes on the physico-
chemical composition of raw materials of plant origin and medicinal plants, raw ma-
terials were used, the varieties of which were studied in the previous sections. Varie-
ties of carrot fruits - "Boltex", "Laguna", "Nantska" which are traditionally grown in
Ukraine and the varieties "Jingbian Carrots" (351 #H3E N)», «Jinghong five inch
Carrots (4L F.~F#H2E N)», «Hongxin No. 6 (415755 )», which are grown in
China. Pears of the varieties of Ukrainian selection "Maria", "Nika", "Kafedralna",
and pears of the varieties "Snowflake Pear (FH1£3)», «Jing Bai Pear (5 [HZ3Y)»,
«Dongguo Pear (% %:%%)», which are grown in China. Mango fruits of the varieties
"Tainung No.l (5 —5)», «Mangifera indica Linn.(%/&T%)», «Mango variety
Tianyangxiangmang ( HH FH#F 7)», which are traditionally grown in China. Pome-
granate fruits of the Ukrainian selection "Ak Dona Krymska", "Gylyusha red",

"Nikitsky early", and the fruits of pomegranate varieties Pomegranate (X5 5 A1),

Punica granatum (3334 A1 1), Lintong Pomegranate (I1fi7# f14%), which are tradition-
ally grown in China. The roots of the medicinal plant Astragalus membranaceus
(Fisch.) Bunge. (3 ), which are traditionally grown in China.

Research was conducted in laboratory and industrial conditions according to
approved methods and techniques. At the same time, raw materials were not divided
into varieties.

To carry out research in laboratory conditions, a point sample weighing 5 kg
was taken from each variety, then combined into one point sample. The total weight

of the combined point sample was 30 kg. Mango fruits were combined into one point

sample with a total weight of 15 kg.
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During research in production conditions, sampling was carried out according
to a similar scheme, while the volume of the sample was increased three times. The
mass of each point sample was 15 kg, respectively, the mass of the combined point
sample was 90 kg. The mass of the combined point sample of mango fruits was 45
kg. Mass of the combined point sample of the roots of the medicinal plant Astragalus

membranaceus (Fisch.) Bunge. (34 1) was also 45 kg.

Impact of processes and technological operations on plant raw materials

Different technological operations and processes are used in the production of
food products, regardless of the assortment. As a result of the application of processes
and chemical interaction, deep transformations occur in raw materials and compo-
nents, which are accompanied by a change in the aggregate state, internal structure
and composition of substances. Depending on the technological operations, chemical
reactions, physical, mechanical and physico-chemical processes take place in parallel.
It should be noted that the deep transformation of raw materials can have both posi-
tive and negative effects on the quality of finished products. At the same time, in the
production of products for children with a given function, it is necessary to preserve
the main biologically active components of the raw materials as much as possible. At
the same time, the consistency of products is taken into account, this is related to the
age and functions of the child's body.

When conducting an audit of technologies and equipment, we found that the
same processes are used in the production of long-term storage products for children
and general purpose products. Products are manufactured according to traditional
technological schemes, therefore it was decided to investigate changes in the chemi-
cal composition of raw materials of plant origin after primary and mechanical opera-
tions and after heat treatment.

Research of raw materials after primary technological operations.
Raw materials of plant origin (carrots, pears, mangoes and roots of the medicinal

plant Astragalus membranaceus (Fisch.)Bunge.(3 ) were subjected to preliminary

processing, namely a set of technological operations that ensure the further use of raw
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materials for the manufacture of long-term storage products of functional purpose for
children.

The raw materials were successively sorted according to the principle of sepa-
rating whole fruits of vegetable and fruit raw materials depending on the degree of
maturity, color; removal of substandard fruits, foreign impurities. The sorted raw
wine was subjected to calibration based on the principle of fruit size separation. Raw
materials were subjected to washing according to the principle of removing dirt, me-
chanical impurities, toxic chemicals and microflora from the surface of vegetables
and fruits with the help of water. Pure raw materials were cleaned from stalks, skins
and other inedible parts of vegetables and fruits. In pears, the skin was not separated.
The roots of the medicinal plant were not subjected to this technological operation.
Cleaned raw materials were inspected, namely, control over the quality of preparation
of vegetables and fruits was carried out to prevent foreign impurities, damaged, con-
taminated and other defective fruits from entering further technological operations.
After the inspection, the carrots were cleaned according to the principle of removing
the remnants of the skin, from other fruits, the inedible parts that remained after
cleaning were separated. The final operation of pre-processing raw materials was
rinsing to remove dirt from the surface of vegetables and fruits after inspection.

Carrots in laboratory conditions were cleaned by hand, in production condi-
tions, preparation and cleaning were carried out sequentially, as given above. Clean-
ing was carried out on a complex of carrot preparation equipment. Cleaning from the
skin was carried out using a periodic washing machine. The application of such
cleaning does not ensure complete cleaning of carrots, therefore, the ends were addi-
tionally trimmed and cleaned by hand. After that, the carrots were rinsed using the
principle of showering with water at a pressure of 300+50 kPa (3£0.5 kgf/cm’).

When comparing the characteristics of carrots that were cleaned in laboratory
and industrial conditions, no fundamental changes were detected. The amount of
waste during laboratory cleaning was 12.3%, during cleaning in industrial conditions
15.1%. To study the chemical composition of peeled carrots, the samples were di-

vided into samples - Sample Ne 1 - control, Sample Ne 2 - carrots that were peeled in
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laboratory conditions, Sample Ne 3 - carrots that were peeled in industrial conditions.
The results of the research are given in table. 3.1.

The indicators practically do not differ, according to visible signs, the color,
consistency and taste are natural, corresponding to fresh carrots.

Physico-chemical indicators of carrots that were cleaned in laboratory and in-

dustrial conditions are in the same range.

Table 3.1

Chemical composition of carrots after primary processing (n=3, P>0,95)

Mass share, g Mass fraction of vitamins, mg %
Number B-
sample Fat | Protein Carbohydrates | Pectin C B, B, | PP
carotene
Ssample Ne 1 | 0,1 1,2 7,6 0,7 8,3 6,0 | 0,08 | 0,03 | 1,2
Ssample Ne 2 | 0,1 1,18 7,33 0,7 8,3 6,0 { 0,08 | 0,03 | 1,2
Ssample Ne 3 | 0,1 1,15 7,3 0,7 8,3 6,0 | 0,08 | 0,03 | 1,2

The preparation of pears was carried out in laboratory conditions using the
manual principle. In industrial conditions, pears were subjected to primary operations
on unified lines for the processing of seed fruits. Pears were sorted, rotten, spoiled,
unripe, etc. were selected. After that, the pears were washed in two submersible
washing machines installed in a row. The friend's washed pears were inspected and
rinsed using the principle of showering with water at a pressure of 130 to 150 kPa
(from 1.3 to 1.5 kgf/em’®). To study the chemical composition of prepared pears, the
samples were divided in a similar way into samples - Sample No. 1 - control, Sample
No 2 - pears prepared in laboratory conditions, Sample Ne 3 - pears prepared in indus-

trial conditions. The results of the research are given in table. 3.2.

Table 3.2
Chemical composition of pears after primary processing (n=3, P>0,95)
- — 5
Number Mass share, g Mg?s fraction of vitamins, mg %
sample Fat | Protein Carbohydrates | Pectin C B, B, | PP
carotene

Ssample Ne 1 | 0,2 0,5 12,2 0,9 0,09 541001 | 0,01 |03
Ssample Ne 2 | 0,2 0,5 12,1 0,9 0,09 54 10,01 0,01 |03
Ssample Ne 3 | 0,2 0,5 12,2 0,9 0,09 541001 0,01 |03

In the comparative characteristics of pears prepared in laboratory and indus-

trial conditions, no fundamental changes were identified. The indicators practically
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do not differ, according to visible signs, the color, consistency and taste are natural,
corresponding to fresh pears. Physico-chemical indicators of pears are in the same
range.

Mangoes in laboratory conditions were washed with running water. Mangoes
are not processed in Ukraine, but there are modernized enterprises in China that com-
prehensively process mango fruits. Concentrated juices and purees of aseptic canning
are mainly produced. In industrial conditions, mango fruits were sorted, rotten,
spoiled, unripe, etc. were selected. After that, the mangoes were washed in a sub-
mersible section. The washed fruits were inspected for the second time and rinsed us-
ing the principle of showering with water at a pressure of 130 to 150 kPa (from 1.3 to
1.5 kgf/em®). To study the chemical composition of prepared mango fruits, the sam-
ples were divided in a similar way into samples - Sample Ne 1 - control, Sample Ne. 2
- mango fruits prepared in laboratory conditions, Sample Ne 3 - mango fruits prepared

in industrial conditions. The results of the research are given in table. 3.3.

Table 3.3
Chemical composition of mango fruits after primary processing (n=3, P>0.95)
- — 5
Number Mass share, g l\/ll;iss fraction of vitamins, mg %
sample Fat | Protein | Carbohydrates | Pectin C B, B, | PP
carotene

Ssample Ne 1 | 0,2 0,6 7,0 0,5 9,0 41,0 | 0,01 | 0,04 | 0,5
Ssample Ne 2 | 0,2 0,6 7,0 0,5 9,0 41,0 | 0,01 | 0,04 | 0,5
Ssample Ne 3 | 0,2 0,6 7,0 0,5 9,0 41,0 | 0,01 | 0,04 | 0,5

In the comparative characteristics of mango fruits, which are prepared in labo-
ratory and industrial conditions, no fundamental changes have been determined. The
indicators do not differ, according to visible signs, the color, consistency and taste are
natural, corresponding to fresh mango fruits. Physico-chemical indicators of mango
fruits are in the same range.

Pomegranate fruits were prepared in laboratory conditions, washed with run-
ning water after being cleaned of white skin and seed septa. In industrial conditions,
pomegranate fruits were sorted, rotten, spoiled, unripe, etc. were selected. After that,
the pomegranate fruits were rinsed on a conveyor belt using the principle of spraying

water under pressure at a pressure of 300+50 kPa (3+0.5 kgf/cm®). On a device for



86

cleaning pomegranate fruits, the peduncle is cut off and the skin is removed. The
white seminal septum is partially removed.

When peeling the fruits from the skin, a large amount of waste is noted. When
cleaning pomegranate fruits in laboratory languages, the amount of waste was 63%,
when cleaning in production conditions, the amount of waste was 65%. At the same
time, when cleaning pomegranate fruits, some grains are damaged mechanically,
which leads to loss of juice. To study the chemical composition, pomegranate seeds
were prepared - Sample Ne 1 - control, Sample Ne 2 - pomegranate seeds prepared in
laboratory conditions, Sample Ne 3 - pomegranate seeds prepared in industrial condi-

tions. The results of the research are given in table. 3.4.
Table 3.4

Chemical composition of pomegranate fruit grains (n=3, P>0,95)

Number Mass share, g Mass fraction of vitamins, mg %

sample Fat Protein Carbohydrates C B, B, PP
Ssample Ne 1 0,3 0,7 16,5 6,3 0,04 | 0,02 0,4
Ssample Ne 2 0,3 0,7 16,3 6,3 0,04 | 0,02 0,4
Ssample Ne 3 0,3 0,7 16,1 6,3 0,04 | 0,02 0,4

When comparing the grains of pomegranate fruits, damage to the grains that
were obtained in industrial conditions was noted, Sample 3. The destruction of the
grains leads to the outflow of gravity juices, a change in the color of the grains and a
slight decrease in the content of the mass fraction of carbohydrates were also noted.
Other indicators are found in the same range.

The roots of the medicinal plant Astragalus membranaceus (Fisch.) Bunge.(3
EC) in laboratory conditions inspected for damaged and rotten, pest-infested, etc. In in-
dustrial conditions, the roots were inspected on a belt conveyor, damage by pests and
rot were rejected. After the inspection, the roots were washed by the principle of
shower rinsing with water at a pressure of 300+50 kPa. The chemical composition of
the roots remained unchanged after previous technological operations. The content of
mass fraction of fat 1.0 g, protein 16.35 g, carbohydrates 83.0 g, pectin 3.2 g. Mass
fraction of vitamin C 33.0 mg %, vitamin B1 0.02 mg %, vitamin B2 0.02 mg %, vita-
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min PP 0.6 mg %. In further studies, these indicators will be taken as a control for
comparison.

In general, previous technological operations do not significantly affect the
quality and content of native substances of the raw material. An undesirable excep-

tion 1s mechanical damage that leads to oxidation of raw materials.

Influence of technological operations of grinding and heat treatment on the qu
ality of raw materials and medicinal plant roots. In the production of long-term stora-
ge products for medical and preventive purposes for children, raw materials of plant
origin are subjected to various types of grinding. Depending on the assortment, the p-
urpose of the product, the products are made of different consistencies. Depending on
the age of the child, the products are made into crushed, pureed, mashed, or liquid pr-
oducts.

We conducted research on the raw materials and roots of the medicinal plant
after the grinding process in different conditions. When using grinding - mechanical
destruction of the structure of plant tissue, crushing - grinding raw materials into
parts of an undefined shape and size, cutting - grinding raw materials into parts of a
defined shape and size, rubbing - grinding vegetable or fruit raw materials by passing
them through sieves with a diameter of holes from 5.0 mm to 0.7 mm, finishing - ad-
ditional grinding of mashed vegetable or fruit mass by passing it through sieves with
a diameter of holes no larger than 0.6 mm, homogenization - intensive mechanical
processing of the pureed mass to obtain a finely ground product and prevent its de-
lamination .

The above technological operations are carried out using technological proc-
esses of heat treatment of raw materials. Before grinding, the process of blanching
(blanching, scalding) is traditionally used according to the principle of short-term
heat treatment of vegetable or fruit raw materials under a certain temperature regime
with steam. The process is carried out with water or aqueous solutions of salts of or-
ganic acids, alkali to inactivate enzymes, partially soften the fabric structure and in-
crease its elasticity. Also, the process of boiling (boiling) is used for the desired con-

sistency, this significantly softens the structure of the vegetable tissue of vegetable or
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fruit raw materials with the help of steam or boiling water. To forcibly reduce the
temperature of vegetable or fruit raw materials or products after heat treatment to a
level close to cryoscopic, while preserving the viability of plant tissues while simul-
taneously stopping the development of microflora and biochemical processes, the
cooling process is used in order to retain the raw materials for processing. This proc-
ess involves the use of cooling equipment. The process of cooling (cooling) is also
used - a natural decrease in the temperature of vegetable or fruit raw materials or
products, without the use of special equipment. To increase the content of soluble sol-
ids by removing moisture from the product using evaporation, freezing, ultrafiltra-
tion, the concentration process is used. Or cooking, which involves heat treatment for
the purpose of concentration and uniform distribution of soluble solids throughout the
product volume.

The main requirement of technological operations is the maximum preserva-
tion of native substances of raw materials and the preservation of natural taste and
smell. During the research, it was proposed to carry out technological operations of
processing raw materials according to traditional technology in industrial conditions.
in parallel in laboratory conditions with the maximum reduction of thermal impact on
raw materials. As a result of the comparative characteristics, determine the optimal
ones.

For the study, prepared purified raw materials and roots of the medicinal
plant, which were studied earlier, were used.

Under industrial conditions, carrots were boiled in an industrial-type steamer
at a temperature of 110 = 2 °C, the total time of steaming was from 20 to 30 minutes.
The cooked mass was rubbed successively through sieves. At the first stage, sieves
with a hole diameter of 3 mm to 5 mm were used. At the second stage, sieves with a
hole diameter of 1.2 mm to 1.5 mm were used. At the third stage, you used sieves
with a hole diameter of 0.7 mm to 0.8 mm. The grated carrot-vein mass was finished
on sieves with a diameter of holes from 0.4 mm to 0.05 mm.

In laboratory conditions, carrots were crushed in experimental equipment - a

vacuum crusher for raw materials of plant origin. The author and manufacturer of the
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equipment is the well-known company Jinan TINDO International Co., Ltd., (57 Fg <

R E brA PR A 7)), China.

The main principle of operation of experimental equipment is conducting
processes in vacuum conditions. We proposed two processes in a complex serially
equipped. Peeled carrots were chopped into pieces with a size of 3 mm to 5 mm in
the largest section. The process was carried out under vacuum conditions. Vacuum
depth 200 m*/hour. Chopped carrots were instantly heated to a temperature of 129 £ 2
°C and held for 380 seconds. The heated carrots were rubbed successively through
sieves. With the aid of an auger, the carrots were successively passed through sieves
with hole diameters of 3 mm to 5 mm, 1.2 mm to 1.5 mm, and 0.7 mm to 0.8 mm.
The grated carrot mass was finished on sieves with a hole diameter of 0.4 mm to 0.05
mm. After finishing, the mass was subjected to a homogenization process under a
pressure of 15 to 17 MPa.

After the experiment, a study of the chemical composition of the puree was
conducted. As a control, Sample Ne 1 was selected carrots that were not subjected to
heat treatment. Carrots that were prepared according to the parameters according to
the traditional technology were assigned to Sample Ne 2. Carrots that were prepared
according to the proposed technology were assigned to Sample Ne 3. The results of

pre-investigations are given in table. 3.5.

Table 3.5
Chemical composition of carrot puree (n=3, P>0,95)
- — 5
Number Mass share, g N;;SS fraction of vitamins, mg %
sample Fat | Protein | Carbohydrates | Pectin C B, B, | PP
carotene

Ssample Ne 1 | 0,1 1,2 7,6 0,7 8,3 6,0 |0,08 | 0,03 | 1,2
Ssample Ne 2 | 0,1 1,2 6,2 0,3 3,4 3,8 10,03 | 0,01 | 0,8
Ssample Ne 3 | 0,1 1,2 7,3 0,5 6,8 44 10,06 | 0,02 | 1,0

Carrot puree, Sample Ne 2, which is made using traditional technology, is sig-
nificantly worse in terms of quality. When compared with Sample Ne 1, which was
chosen as a control, the mass of pectin substances was reduced by 57.2%, B-carotene

by 59.1%. The mass fraction of vitamin C was reduced by 36.7%, B vitamins by
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62.5%, and the mass fraction of vitamin PP by 33.4%. At the same time, a decrease in
the mass fraction of carbohydrates by 18.5% is noted. Puree has a not saturated color
with a brown tint. The taste and smell correspond to carrots after heat treatment, bit-
terness is felt.

Carrot puree, Sample Ne 3, which is made according to the proposed technol-
ogy, is much better in terms of quality indicators. When compared with the control,
Sample Ne 1. The mass fraction of carbohydrates is 4% less. The mass of pectin sub-
stances decreased by 28.6%, B-carotene by 18.1%. The mass fraction of vitamin C is
reduced by 26.6%, B vitamins by 25%, and the mass fraction of vitamin PP by
16.7%. Puree has a pronounced orange color, taste and smell corresponding to carrots
after heat treatment.

Pears, after washing and inspection using traditional technology in industrial
conditions, were crushed into pieces with a size in the largest cross-section of 3 mm
to 5 mm. Chopped pears were boiled in an industrial-type cooker at a temperature of
98 + 2 °C, the total cooking time was from 10 to 15 minutes. The cooked mass was
rubbed successively through sieves. At the first stage, sieves with a hole diameter of
3 mm to 5 mm were used. At the second stage, sieves with a hole diameter of 1.2 mm
to 1.5 mm were used. At the third stage, sieves with a hole diameter of 0.7 mm to 0.8
mm were used. The grated carrot mass was finished on sieves with a hole diameter of
0.4 mm to 0.05 mm.

In laboratory-industrial conditions, after preliminary technological operations,
pears were crushed and rubbed on experimental equipment under vacuum conditions.
Peeled pears were chopped into pieces with a size of 3 mm to 5 mm in the largest
section. The process was carried out under vacuum conditions. Vacuum depth 200
m?/hour. Chopped pears were instantly heated to a temperature of 110 £ 2 °C and
held for 100 seconds. Heated pears were rubbed successively through sieves. With
the help of an auger, the pears were successively passed through sieves with hole di-
ameters from 3 mm to 5 mm, from 1.2 mm to 1.5 mm, and from 0.7 mm to 0.8 mm.
The mashed mass was finished on sieves with a hole diameter of 0.4 mm to 0.05 mm.

After finishing, the mass was subjected to a homogenization process under a pressure
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of 15 to 17 MPa.

After the experiment, a study of the chemical composition of the puree was
conducted. Pears that were not subjected to heat treatment were selected for control,
Sample Ne 1. Pears prepared according to the parameters according to the traditional
technology were assigned to Sample Ne 2. Pears prepared according to the proposed

technology were assigned to Sample Ne 3. The results of the research are given in the

table. 3.6.

Table 3.6
Chemical composition of pear puree (n=3, P>0.95)
- — 5
Number Mass share, g N;;SS fraction of vitamins, mg %
sample Fat | Protein | Carbohydrates | Pectin C B, B, | PP
carotene

Ssample Ne 1 | 0,2 0,5 12,2 0,9 0,09 54 | 001 | 001 | 03
Ssample Ne 2 | 0,2 0,5 10,1 0,6 0,05 2,9 | 0,006 | 0,006 | 0,1
Ssample Ne 3 | 0,2 0,5 11,4 0,8 0,07 3,8 | 0,009 | 0,009 | 0,17

Puree from pears, which is made according to traditional technology, Sample
No. 2, is significantly different. When compared with the control, Sample No. 1, the
mass fraction of carbohydrates was reduced by 17.3%, the mass of pectin substances
was reduced by 33.4.2%, and B-carotene by 44.5%. The mass fraction of vitamin C
was reduced by 46.3%, B vitamins by 60%, and the mass fraction of vitamin PP by
66.7%. Puree has a not saturated cream color with a dark shade. The taste and smell
correspond to pears after heat treatment, the delamination of the layer is partially ob-
served.

Puree from pears, Sample Ne 3, which is made according to improved tech-
nology, has much better indicators. When compared with the control, Sample No 1.
The mass fraction of carbohydrates is lower by 6.6%. The mass of pectin substances
decreased by 11.2%, B-carotene by 22.3%. The mass fraction of vitamin C was re-
duced by 29.7%, B vitamins by 10%, and the mass fraction of vitamin PP by 43.4%.
Puree has a saturated cream color with a delicate creamy consistency. The taste and
smell are pleasant, corresponding to pears after heat treatment.

The mango fruits, which were previously prepared, according to the traditional

technology, were sent to remove the stones. When laid out on the catkins, up to 15% of
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the pulp remained. To remove the pulp, the bones were heated to a temperature of 65
°C and rubbed to completely separate the pulp from the bone. The prepared pulp was
mixed. Taking into account the fact that the skin was not separated from the fruits, the
flesh of the mango fruits was boiled in an industrial-type digester at a temperature of
98 + 2 °C, the total boiling time from 15 to 17 minutes. The cooked mass was rubbed
successively through sieves. At the first stage, sieves with a hole diameter of 3 mm to 5
mm were used. At the second stage, sieves with a hole diameter of 1.2 mm to 1.5 mm
were used. At the third stage, sieves with hole diameters from 0.7 mm to 0.8 mm were
used. The mashed mass of mango fruits was finished on sieves with a diameter of holes
from 0.4 mm to 0.05 mm.

In laboratory-industrial conditions, mango fruits after primary operations
were instantly heated to a temperature of 110 + 2 °C and kept for 100 seconds. After
the mango fruits were wiped, the wiping was carried out sequentially. At the first
stage, during coarse rubbing, the stones were separated, at the following stages, the
mass was rubbed through sieves, the diameter of the sieve openings was from 1.2 mm
to 1.5 mm and from 0.7 mm to 0.8 mm. The mashed mass was finished on sieves
with a hole diameter of 0.4 mm to 0.05 mm. The processes were carried out under
vacuum conditions. Vacuum depth 200 m*/hour. After finishing, the mass was sub-
jected to a homogenization process under a pressure of 15 to 17 MPa.

Study of the physical and chemical composition of mango puree, table. 3.7,
which is manufactured using different technologies, was carried out in a non-
analogous way. Puree from mango fruits, which was not subjected to heat treatment,
was assigned to Sample Ne 1 - control. Puree made according to traditional technol-
ogy is classified as Sample Ne 2. Puree made according to the proposed technology

under experimental conditions is classified as Sample Ne 3.

Table 3.7
Chemical composition of mango puree (n=3, P>0,95)
Mass share, g Mass fraction of vitamins, mg %
Number
sample Fat | Protein | Carbohydrates | Pectin B- C B, B, PP
carotene

Ssample Ne 1 | 0,2 0,6 7,0 0,5 9,0 41,0 | 0,01 | 0,04 | 0,5
Ssample Ne 2 | 0,2 0,6 3,7 0,2 3,6 19,5 | 0,004 | 0,01 | 0,1
Ssample Ne 3 | 0,2 0,6 4,2 0,33 5,0 29,0 | 0,009 | 0,02 | 0,2
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Mango puree, which is made according to traditional technology, Sample Ne 2,
is significantly different. When compared with the control, Sample Ne 1, the content
of the mass fraction of carbohydrates was reduced by 47.2%, the mass of pectin sub-
stances was reduced by 60%, B-carotene by 60%. The mass fraction of vitamin C was
reduced by 52.5%, B vitamins by 60%, and the mass fraction of vitamin PP by 80%.

Mango puree, Sample Ne 3, which is manufactured using advanced technol-
ogy, has much better performance. When compared with the control, Sample No 1.
The mass fraction of carbohydrates is 40% less. The mass of pectin substances de-
creased by 34%, B-carotene by 44.5%. The mass fraction of vitamin C was reduced
by 29.3%, B vitamins by 10%, and the mass fraction of vitamin PP by 60%.

It should be noted that mango puree made by both technologies has a rich,
bright yellow color, a pleasant taste and smell corresponding to mango fruits after
heat treatment.

As a result of the conducted research, it is possible to conclude that for the pu-
rification of raw materials of plant origin and the formation of the consistency of the
finished product, it is necessary to use the process of thermal exposure. Traditional
use of the blanching process affects complex chemical changes in the raw material.
High temperature, length of time, atmospheric air, collectively have a negative effect
on the chemical composition and rheological properties of the product.

When using the blanching process, proteins are denatured, starch turns into a
cloistered state or dextrins, protopectin is hydrolyzed, sugars are caramelized and re-
act with free carbonyl groups and amino acid compounds. Changes in color, taste and
smell occur in the product.

In order to maximally prevent the reduction of native substances, preservation
of color, taste and smell, it was proposed to carry out heat treatment under vacuum
conditions according to the principle of instant heating and holding for up to 120 sec-
onds. Taking into account the rheological properties of raw materials and the chemi-
cal composition of plant raw materials, research was conducted in the conditions of a
laboratory-production complex. The results of the research are given in the next sub-

section.
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Study of optimal parameters of preliminary heat treatment of raw
materials. The complex physical and chemical composition of raw materials of
plant origin, the presence of labile compounds that are genetically related to each
other in the process of metabolism cause the possibility of enzymatic and non-
enzymatic reactions. At various stages of technological processes, especially under
thermal influence, the natural color of raw materials, aroma taste and smell, as well as
the content of native substances. These indicators should be preserved as much as
possible in the finished product. The indicators should be as close as possible to the
initial form of the raw material.

Oxidative and other transformations of a wide range of polyphenolic com-
pounds, including tannins and anthocyanins, which occur with the participation of
enzymes and not by enzymatic means, should be attributed to the main changes in
raw materials of plant origin during technological processes. Polymerization of oxi-
dation products of polyphenols, formation of complexes with metals, reactions of
bioflavonoids with amino acids. Sucroamine (melanoidin) reactions between sugars
with free carbonyl groups and amino acid compounds with free amino acids, proteins,
intermediate products of their hydrolysis. Caramelization of sugars, which takes place
intensively at their melting temperatures and is connected with dehydration reactions.
Electrolytic dissociation of ascorbic, citric, malic, tartaric and some other organic ac-
ids, oxidation of iron compounds and formation of colored complexes, formation of
colored metal sulfides.

The main reasons for changes in natural color and other organoleptic proper-
ties are melanoidin reactions and various transformations of a complex of polypheno-
lic compounds of raw materials of plant origin. Melanoidin reactions begin to occur
during heat treatment of raw materials of plant origin. The reaction is intense. As a
result, at each stage of the technological operation, where heat treatment is used, the
raw material changes color. Thanks from yellow to brown with a dark shade. When
atmospheric air and temperature interact, such reactions occur very quickly.

After monitoring the processes of processing raw materials of plant origin, it

was established that when using traditional technologies, the raw materials undergo
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heat treatment at least six times. During cleaning, blanching, mixing, packaging and
sterilization or pasteurization. If such operations as sterilization or pasteurization
cannot be changed or eliminated completely, then other operations can be unified or
changed by modernizing the thermal exposure parameters.

We set up an experiment on vegetables and fruits (carrots and pears), fig. 3.1
— 3.4. Carrots were heated to a temperature of 150 °C in a closed-type device under
the influence of vacuum. Within 10 minutes. After that, the color of the carrots was

checked by the spectrophotometry method.
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Fig. 3.1 Degree of color change of carrots, temperature 120 °C for 10 min

At 4 minutes, the temperature rose to 60 °C, a sharp change in color began,
which indicates the beginning of the melanoidin reaction. At the same time, the con-
sistency of the carrot did not change, it remained firm. Therefore, the experiment was
continued and the carrots were heated to 120 °C. At the same time, carrots were

heated instantaneously under vacuum conditions, heating carrots to 140 °C in a matter

of seconds.
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Fig. 3.2 The degree of color change of carrots at a temperature of 120 °C for 8 seconds
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The results of the research are shown in fig. 3.2. In this case, the color

changes started in 2 seconds, when the carrot was heated to 100 °C. In both cases, the
melanoidin reaction begins at different times and at different temperatures.

In parallel, research was conducted on pear fruit samples.

In the first case, the pears were heated to a temperature of 98 °C and held for

15 minutes, according to traditional technology. The results of the research are shown

in fig. 3.3.
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Fig. 3.3 Degree of pear color change, temperature 110 °C for 8 min

In pear fruits, melanoidin reactions began to develop for 2 minutes when the
temperature in the center of the fruit reached 40 °C. Further, the reaction developed
rapidly and the pear fruit changed color from cream to light brown. At the same time,
it was noted that the consistency in the center of the fruit practically did not change.

In parallel, pear fruits were instantly heated under vacuum conditions. The

pear fruits were heated for 10 seconds to 150°C. Melanoidin reactions also startedd

instantly.
200
O —~
°. 150 , {
8 J
2 100 9
5}
8. 50
£
ﬁ O T T T T 1
0 2 4 6 8 10

Time, s

Fig. 3.4 Degree of color change of pears, temperature 110 °C for 10 s
In 2 seconds at a temperature of 100 C, pear fruits changed color. At the
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same time, the consistency was changed, which made it possible to carry out further
technological operations. High heating temperature and long exposure time have a
negative effect on the color change and decay of the native substances of the raw ma-
terial. As a result of the conducted experiments, it is possible to conclude that in order
to slow down the chemical reaction that deteriorates the color and quality of the fin-
ished puree, it is necessary to heat-treat raw materials of vegetable origin in a short
time, instantly, but at a high temperature.

Raw materials of plant origin have the same structure as plant tissue. Individ-
ual cells of plant tissue are firmly connected to each other by middle plates, which
consist mostly of protopectin. These plates, together with cell membranes, make up
the skeleton of the parenchymal tissue. Cell membranes are penetrated by the thinnest
threads of cytoplasm - plasmodesm. They combine the protoplasts of two neighbor-
ing cells. Interstices between cells form cell passages. The following types of plant
tissue are distinguished. Primary meristem is the tissue of growing plant organs
(stems, roots). The main parenchyma is a tissue consisting of parenchymal cells that
have developed and have vacuoles filled with cell sap, plastids and other inclusions.
Intercellular spaces and passages in the tissue are clearly defined. Ripe fruits and
leaves are made of this tissue. The covering tissue, or epidermis, is the skin of the
fruit, which 1s formed from the surface layer of the primary meristem. On the roots,
stems, and sometimes on the fruits, the covering layer contains cells impregnated
with suberin. Tissue from such cells - periderm has a brown color and is called. Me-
chanical tissue that gives strength to plant organs. It consists of cells with thick-
walled membranes. A mechanical tissue made of living prosenchymal cells with
membranes thickened from the side walls or in the corners of the cells is called col-
lenchyma. Mechanical tissue formed by dead thick-walled prosenchyma cells is
called sclerenchyma. Conductive tissues are tissues consisting of prosenchymal cells
of considerable length [55].

Considering the fact that fruits, vegetables, and root crops do not have the
same structure and structure of tissues, it is necessary to carry out heat treatment of

raw materials according to unified parameters.
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Determination of unified modes of heat treatment of raw materials under vac-
uum conditions was carried out experimentally and computationally according to
formulas.

The specific heat capacity of fruits and vegetables can be determined by the
formula:

c =4190 — 27,65m (3,1)
where:

m - concentration of dry substances, %.

The total amount of heat in Joules given off by the apparatus was calculated
using the formula:

Qam = FK Att (3,2)
where:

F - device heating surface, m’;

K - heat transfer coefficient of the heating surface, By /(m°K);

At, - the difference between the temperatures of the heating steam and the raw
material, °C;

T - duration of the process, s.

Taking into account the fact that the temperature of the raw material subjected
to heat treatment is lower than the boiling temperature at a given vacuum, it is neces-
sary to find the amount of heat that will be spent on heating Q heating, then subtract
Q userut from the obtained value. Calculation according to formulas 3.3 and 3.4.

Qnearr 8¢ (tst — tgin) (3,3)
where::

Q heaithy - the amount of heat spent on heating raw materials, J;

g - the amount of raw material that is supplied for heating, kg;

c - specific heat capacity of raw materials, J/(kg K);

ts., trin initial and final product temperatures, °C.

To determine the vacuum for the mixing condenser, the volume of sucked air

(m’/g) was determined according to equation 3.4.
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(3.4)

Vair=gair Rair (273+tgir)
PAt.pr—Pp_pr

where:

g .ir - amount of sucked air, kg/g;

R.ir - gas constant for air, equal to 288 J/(kg - K);t,;, - the temperature of the
suction air, °C;

Pa¢ pr - atmospheric pressure, Pa;

P p - partial pressure of steam from raw materials in the condenser, Pa.

Amount of air sucked in, kg/g, g .., we calculate according to the equation,
3.5.

...8air = (0,025, + W) + 10W (3.5)

where:

g vq - the amount of steam from raw materials entering the condenser, kg/g;

W - amount of water entering the condenser, kg/g.
Thermal calculation of equipment for the process of heat treatment of raw materials
of plant origin, the amount of moisture (kg) evaporated from the surface, was deter-

mined by formula 3.6.

W = Key Foy [Pea —9D] T (3.6)
where:

K., - evaporation coefficient, kg/(m’ s Pa);

F., - evaporation surface, m’;

Py - elasticity of cut liquid vapors at the applied temperature, Pa;

Py, - elasticity of compressed liquid vapors at ambient air temperature, Pa;

® — relative humidity, %;

T - duration of heat treatment, s.

The evaporation coefficient, K.,, depends on the speed of air movement and
the type of raw material that is thermally treated. For water in the case when the air is
atrest: Koy, = 1,73-107%*kg = (m? - ¢ - Pa).

As a result of the conducted experiments and physical-mathematical calcula-

tions, the regimes of heat treatment of raw materials of plant origin were established.



100
For carrots, 129 & 2 °C of exposure for 190 seconds. For pears, 90 +2 °C of holding

for 100 s. For mangoes previously pitted at 70 £ 2 °C for 100 seconds. The process
takes place at a pressure of 150 to 170 kgf/cm®.

The study of the parameters of the thermal effect on raw materials of plant
origin and the determination of the optimal ones will be continued. At the same time,
it is planned to introduce equipment for instant heat treatment of raw materials at
food industry enterprises.

Research of optimal processes of non-Newtonian fluid based on
pomegranate juice. A wide range of juices are widely used in a child's diet. In a
number of cases, the juice has therapeutic and prophylactic value for the child. At the
same time, the juice promotes the assimilation of food and improves metabolism in
the body, both for children and adults.

Pomegranate juice is a powerful anti-inflammatory agent due to its high con-
centration of antioxidants. This has the effect of reducing inflammation throughout the
body and preventing oxidative stress and damage to the body. Provided that previ-
ously, we conducted an experiment with the addition of an extract from the roots of the

medicinal plant Astragalus membranaceus (Fisch.) Bunge. (3 ), to pomegranate

juice gave positive results, it was decided to continue the research.

Today, in industry, especially at enterprises that produce functional and medi-
cal and preventive products for children, it is advisable to carry out separate production
by zones. In order to increase the quality and safety of the product, so-called "contami-
nated" areas are practically excluded at the enterprises. Operations - cleaning, washing
of raw materials, inspection are carried out at primary preparation enterprises. Opera-
tions of mixing, packaging, pasteurization or sterilization, etc., are carried out at enter-
prises with a so-called "clean zone".

According to traditional production technology, juice from pomegranate fruits
is produced according to technological schemes. The finished juice is subjected to
concentration with the subsequent process of sterilization in the flow (aseptic canning)
and packaging in aseptic bags made of polymeric materials. Concentrated juice is fur-

ther used as a component for the production of other types of products, including re-
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constituted juices.

It is known that the process of juice concentration has been used for many
years and is considered one of the reliable ways to remove moisture and increase the
mass fraction of the solution of dry substances.

Then they are removed from the container and kept in the air at a positive
temperature. Collect the solution flowing from the block and return it for further con-
centration. The exposure of the block itself is carried out until reaching a specified
value of dry matter in the flowing solution, which is determined by the permissible
loss of dry matter in the molten block.

Thermal concentration of fruit and berry juices has an adverse effect on their
organoleptic and chemical properties. Some types of juices are particularly sensitive
to heat. Darkening is caused by an intermediate product - oxymethylfurfural, which is
formed in the presence of sugars and acid. During evaporation, valuable aromatic
substances and native substances are lost, which directly negatively affects the func-
tionality and quality of the juice as a whole.

Today, a number of scientists consider reverse osmosis processes to be rele-
vant. It should be noted that such processes were widely publicized earlier [55], but
they did not find support for mass-processed fruits and vegetables.

The advantages of reverse osmosis include: low energy costs; improving the
quality of the concentrate due to the low temperature of the process, high sanitary
conditions of production. Membrane technology does not require energy expenditure
for phase transformations of water. When using the reverse osmosis process, it is pos-
sible to achieve from 30 to 40% concentration of the mass fraction of soluble dry
substances. For concentrated juices from raw materials of plant origin, this indicator
is within the normal range. At the same time, the use of the cryoconcentration process
allows you to preserve the nutritional and sensory qualities of products as much as
possible.

The research was conducted according to the basic scheme developed by sci-
entists of the Odesa National Academy of Food Technologies, Ukraine.

The essence of the invention is that cooling rod crystallizers are immersed in
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a container with a pre-cooled product, on the surface of which blocks of ice freeze.
Then they are removed from the container and kept in the air at plus temperature. The
solution that comes into contact is collected from the block. After that, the solution is
returned for further concentration. The exposure of the block itself is carried out until
the flowing solution reaches a given value of the mass of soluble solids, which is de-
termined by the permissible loss of solids in the molten block.

The experiment was carried out on the BL-20 stand, fig. 3,5 which was devel-
oped at the Department of Processes, Equipment and Energy Management of the

Odesa National Academy of Food Technologies, Ukraine.

Fig. 3.5 Experimental sample of a block freezing unit, BL 20: a — scheme; b - photo: 1 -
block of ice; 2 — hub; 3 — crystallizer; 4 — product; 5 — regulating throttle valve; 6 — capacitor; 7 -
compressor; 8 — block of measuring devices

Pre-cooled pomegranate juice is poured into concentrator 2. The concentrator
is not structurally connected with other elements of the stand. The step with the con-
centrator rises to the contact of the product with the surface of the crystallizer 3,
which is placed in the center of the concentrator. Crystallizer 3 has a rectangular
shape. On the surface of the crystallizer 3, a layer of ice 1 is formed, which eventu-
ally turns into a block.

The temperature of the solution, the surface of the ice block, the liquid vol-
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ume and liquid concentration, the thickness of the ice block, and the boiling tempera-
ture of the refrigerant in the crystallizer were periodically measured.

The complex of measuring equipment made it possible to study the influence
of juice concentration, its volume, temperature and structural parameters on the kinet-
ics of ice formation, the structure of the liquid and solid phases, and the degree of
concentration of the solution. After the end of the freezing process, the installation
was switched to the "defrosting" mode, hot refrigerant vapors entered the crystallizer,
and ice was removed from the surface of the crystallizer. The block of ice was sub-
jected to gravity separation.

As a result of experimental tests of the kinetics of block cryo-concentration of
pomegranate juice, the influence of the initial juice concentration for the crystallizer
of the experimental installation was investigated. Established, fig. 3.6, that with an
increase in the initial concentration of the model solutions, the growth rate of the ice

block decreases.
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Fig. 3.6 The influence of the initial concentration on the kinetics of concentration of pome-

granate juice for the crystallizer: X, is the initial concentration of the juice

At the initial concentration for 5 hours, the content of the mass fraction of dry
substances in the juice increased by 16%, and at the highest concentrations only by
4%. The maximum concentration of pomegranate juice is 47 °Brix, it reached 43
°Brix at the initial concentration. At low initial concentrations, the curves repeat the
shape of a sigmoidal curve, as in studies, when the concentration increases, the curve

tends to a linear function [55]. In parallel, the influence of the crystallization tempera-
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ture on the kinetics of growth of juice concentration was investigated, fig. 3.7. The
initial juice concentration was 13%.

Two types of juice were chosen for the study, pomegranate juice and cherry
juice. This decision was made because cherry juice is similar to pomegranate juice in
terms of indicators. Mass fraction of soluble solids from 15% to 17%, food fibers -

0.4/0.2 per 100 g, mass fraction of ash 0.4/0.3 per 100 g.
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Fig. 3.7 Juice concentration depending on the coolant temperature

It was established that with the same initial concentrations in samples with
cherry juice, the concentration was set at 22%, in samples with pomegranate juice,
the concentration was set at 47%.

It is known that to study the authenticity of the juice, the presence of pigments
of coloring substances - anthocyanins - is established. According to the approved
methodology, the residual amount of anthocyanins in pomegranate juice obtained by
the principle of direct squeezing and in pomegranate juice obtained by diluting the
concentrate with previously prepared drinking water was investigated.

The research was carried out on a gas-liquid chromatograph GC-MS6800,
manufactured in China. In the juice obtained by the principle of direct squeezing, on
the chromatogram, fig. 3.8, the characteristic presence of 3-diglycoside peaks: del-
phinidin-3,5-diglucoside, cyanidin-3,5-diglucoside, pelargonidin-3,5-diglucoside, as
well as 3-monoglycosides: delphinidin-3-glucoside, cyanidin-3-glucoside , pelar-

gonidin-3-glucoside
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Fig. 3.8 Chromatogram - Directly pressed pomegranate juice, composition of anthocyanins
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At the same time, pomegranate juice was studied, Fig. 3.9, which is obtained
by reducing the concentrate with drinking water. Pomegranate juice concentrate,
which was obtained by using the cryoconcentration process in previous studies, was

used for the study.
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Fig. 3.9 Chromatogram - Pomegranate juice reconstituted with drinking water, composi-

tion of anthocyanins

Pomegranate juice has a rich color, the composition of anthocyanins coincides
with the profile of the chromogram, fig. 3.8. However, the peaks have a lower intensity.

Of course, the antioxidant activity is much lower than that of the juice ob-
tained by direct pressing. Anthocyanins are unstable to oxidation processes, to the ac-
tion of enzymes, are sensitive to the acidity of the environment, and, especially, when
heat treatment at high temperatures is used, their destruction occurs quickly.

The given research results confirm the effectiveness of the cryoconcentration
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process of juices, with the aim of maximally preserving the native substances of the
raw materials.

Development of optimal parameters for processing the roots of
medicinal plants. The research was carried out jointly with Ph.D Li Yunbo in labo-
ratory and industrial settings.

The roots of the medicinal plant Astragalus membranaceus (Fisch.) Bunge.

(¥ 1), were used for the study. The purpose of the experiment was to determine the

quality of the extract obtained by different technologies.

According to the traditional technology used in the production of food prod-
ucts, the principles of infusion of raw materials are used. We offer to make an extract.
The infusion, which was made according to the traditional technology, is marked as
Sample Ne 1. The extract, which was made according to the proposed technology, is
marked as Sample Ne 2. To compare the quality indicators, it was decided to choose
the indicators of the roots of the medicinal plant astragalus as controls. membrana-
ceus, which were studied earlier.

For the production of Sample Ne 1, pre-cleaned roots were poured with pre-
pared water at a temperature of 98 £ 2 °C. and boiled for 15 min. According to the
traditional prescription bookmark, the ratio of the mass of the roots was 13.5 kg, wa-
ter 100 1. After the finished infusion was filtered on a filter with a diameter of sieve
products from 0.7 to 0.8 mm.

For the production of Sample Ne 2, the cleaned roots were crushed in a colloi-
dal mill to a powdery state. Sugar syrup with a mass fraction of soluble solids of 6%
was added to the powdery mixture. The syrup was added so that the mass fraction of
soluble solids in the solution was 12%. After thorough mixing, the mixture was con-
centrated to a mass fraction of soluble solids in the finished extract of 57%.

After making the samples, the content of the vitamin composition was inves-
tigated, and the indicators of the raw materials were taken for comparison. The results

are given in the table. 3.8.
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When compared with the raw material, the infusion made by traditional tech-
nology, Sample Ne 1 contains 35% less vitamins, and the extract made by the pro-

posed technology, Sample Ne 2, contains 22% less.

Table 3.8
Vitamin composition of the extract of the medicinal plant
Astragalus membranaceus (Fisch.) Bunge. (35 ) (n=3, P>0,95)
Indicator Raw materials Sample No 1 Sample No 2
Mass fraction of vitamin C, mg % 33,0 21,45 25,74
Mass fraction of vitamin B, mg % 0,02 0,013 0,015
Mass fraction of vitamin B,, mg % 0,02 0,013 0,015
Mass fraction of vitamin PP, mg % 0,6 0,4 0,47

The principle of making the extract will be taken into account when creating a
unified technological scheme for the production of products for the nutrition of chil-

dren with infectious diseases.

Study of the water preparation (purification) process

The production of food products, especially for medical and preventive pur-
poses for children, cannot be carried out without water supply. Water is necessary for
technological needs, it is also one of the main components of the product.

Almost all food production is connected with the consumption of water from
a specific source. The main problems that arise in this case are related to the fact that
the source water does not have the required quality and it is necessary to carry out
additional cleaning. In a number of industries, namely the production of products for
children, it is connected not only with the use of purified water with the introduction
(dosing) of certain micro- and macroelements.

Today, all countries of the world are concerned about the lack of drinking wa-
ter, as well as its quality and safety. In Ukraine, a decision was made to amend some
legislative acts of Ukraine to bring the legislation of Ukraine in the field of providing
baby food into compliance with the requirements of the legislation of the European
Union. At the legislative level, the term "water for baby food" is established - drink-

ing water, specially treated for consumption by infants and young children, intended
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for the preparation of baby food and drinking [140]. In accordance with current regu-

latory documents, water for food production is monitored for compliance with the re-
quirements of DSTU 7525:2014 [142].

A stand for desalination of salt water was used for the research, fig. 3.10,
which was developed by scientists of the Odessa National Academy of Food Tech-
nologies.

Black Sea water was used in the research. Sea water was pre-cooled and
poured into concentrator 2, which is made in the form of a heat-insulated rectangular
container. The concentrator had the possibility of vertical movement. Along the axis
of the concentrator, two crystallizers 3, made in the form of plates, are immovably
installed. This shape of the crystallizer ensured easy removal of block 1 ice from the

surfaces of the crystallizers.
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Fig. 3. 10 Schematic of the experimental setup: 1 — ice; 2 — hub; 3 — crystallizer; 4 — prod-

uct; 5 — throttle valve 6 — condenser; 7 — compressor; 8 - measuring devices

In the experiments, the geometric dimensions of the ice block, the volume of
the seawater solution, and the salt content were periodically measured. The salt con-
tent in the solution was measured using Solemer. Only sea water was used in freezing
experiments. Initially, water with the maximum salt content was used, for further ex-
periments, desalinated water obtained from previous experiments was used.

After the cleaning process, water was tested to determine some chemical indi-

cators of safety. The study was conducted in accordance with DSTU 7525:2014
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Drinking water [142]. Quality control requirements and methods. Microbiological

indicators were not investigated. The results of the research are given in table. 3.9.

Table 3.9
Water quality indicators (n=3, P>0,95)
Water
Indicator Norm Sea Central After
© water supply cleaning
Nitrates (according 5 10 mg/ dm ? 5 mg/ dm? 2 mg/ dm?
t0 NO 3) <50 mg/ dm
Nitrite (according 5 | 0,05mg/dm? 0 mg/ dm 3 0,05 mg/ dm 3
to NO,) <0,5 (1,0) mg/ dm
Carbonate hardness 7 mg/ dm 3 7 mg/ dm 3 5 mg/ dm?

(according to kH) <7,0 (10,0) mg/ dm ?

Phosphates (ac- 0,05mg/dm? | 0,25mg/dm?* | 0,05 mg/dm?

3
cording to PO4) <3,5 mg/ dm
Ammonia (accord- 5 0,25 mg/ dm 3 0 mg/ dm 3 0,25 mg/ dm 3
ing to NHss) 0,5 (2,6) mg/ dm
Salt content 200-500 mg/ dm * 858 mg/ dm ? 560 mg/ dm *

The results of the above studies indicate that after the purification process, the
water at the proposed experimental stand is purified and meets the established stan-
dards. At the same time, according to the established norms, the water does not meet
the indicators of non-centralized drinking water supply (packaged and not packaged).

This factor will be taken into account in further research.

IV. PRODUCTION TECHNOLOGIES ASSORTMENT OF PRODUCTS
TREATMENT AND PREVENTIVE USE FOR CHILDREN WITH INFEC-
TIOUS DISEASES. DEFINITION QUALITY AND SAFETY INDICATORS

The production of baby food products for therapeutic and preventive and
functional purposes is carried out exclusively on an industrial basis in accordance
with the regulatory documentation on standardization.

Baby food products produced in Ukraine must meet the mandatory safety pa-
rameters and minimum quality specifications approved by the central executive body

for health protection, and be labeled in accordance with current legislation.
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In developed countries, terms and definitions of food products for children
and medical products are clearly formulated on the legislative level. Baby food - a
food product, specially developed or processed to ensure the satisfaction of the die-
tary needs of infants and young children (baby formulas initial (starter), baby formu-
las for further feeding, complementary foods, drinks, bottled water for preparing baby
food food and/or drink). Children's food product for special medical purposes is a
specially designed and processed product that is consumed under the supervision of a
doctor, contains as a component medicinal products and/or is offered for the preven-
tion or mitigation of the course of the disease of a child with special dietary needs, in
including in the case of congenital or acquired disorders of assimilation of certain
food substances, their intolerance and/or in the case of certain diseases [135, 136].

As a result of the conducted fundamental and applied research, which is de-
scribed in the previous sections, it was proposed to develop technologies and an as-
sortment of products for therapeutic and preventive purposes for children with infec-
tious diseases. The composition of technological processes, the determination of op-
timal parameters, the ratio of the components of the formulation was carried out in

parallel in laboratory and industrial conditions.

Development of technological parameters

The research was carried out using the production premises and laboratory
complex of the enterprise, which is specialized in the production of products for chil-
dren. Raw materials of plant origin were used to work out the parameters of heat
treatment and the components of the prescription bookmark and the roots of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge.(¥ ). The results of chemi-
cal composition research, technological parameters of raw wine varieties are given in
the previous sections. Development and implementation was carried out in stages. At
the first stage, the technology for the production of puree-like products was improved,
at the second stage, the technology for the production of nectars was improved, at the
third stage, a technology was developed for the production of the root extract of the

medicinal plant Astragalus membranaceus (Fisch.) Bunge.(¥ 1%).
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Technologies for the production of mashed products. According to

the current regulatory documents, the term and definition of concepts have been es-
tablished - natural puree is a thick product obtained by mechanical action from whole
or chopped, fresh, or which were kept fresh, one or more types of fruits and (or)
vegetables, which includes grinding, rubbing without separation of juice and pulp,
unfermented, but capable of fermentation, preserved by physical methods other than
ionizing irradiation [136]. Carrots, pears, and mangoes were used for the experiment.

The proposed technological scheme of puree preparation is shown in fig. 4.1.
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Fig. 4.1 Technological scheme of puree production from raw materials of plant origin



112

The raw material comes from the warehouse for processing, primary technologi-
cal operations include inspection to identify damaged, rotten and unripe fruits, which are
rejected on a belt conveyor. After the inspection, carrots were cleaned from the peel us-
ing a periodic washing machine. The application of such cleaning does not ensure com-
plete cleaning of carrots, therefore, the ends were additionally trimmed and cleaned by
hand. After that, the carrots were rinsed using the principle of showering with water at a
pressure of 30050 kPa (3+0.5 kgf/cn’).

Mangoes are sorted, rotten, spoiled and damaged ones are selected. After that,
the fruits are washed, inspected and rinsed according to the principle of showering.
By water pressure from 130 to 150 kPa (from 1.3 to 1.5 kgf/cm’). After the fruits are
pitted on a special device for pitting, the fruits are not subjected to heat treatment.

Pears are sorted, rotten, spoiled and damaged ones are selected. After that, the
fruits are washed, inspected and rinsed according to the principle of showering. By
water pressure from 130 to 150 kPa (from 1.3 to 1.5 kgf/cm’).

Cleaned raw materials are crushed into pieces with a maximum cross-section
of 3 to 5 mm. The proposed technological operations in fig. 4.1 are circled in red.
Crushed raw materials are instantly heated according to the heat treatment modes de-
veloped in the previous section:

- prepared chopped carrots - 129 &+ 2 °C of holding for 190 seconds. pressure
from 150 to 170 kgf/cm’;

- prepared chopped pear fruits - 90 = 2 °C of holding for 100 seconds. pres-
sure from 150 to 170 kgf/cm’,

- prepared crushed mango fruits - 70 = 2 °C and holding for 100 s with a
pressure of 150 to 170 kgf/cm®.

After instant heating, the mass was rubbed and subjected to the process of
homogenization to obtain a puree-like, delicate consistency. Wiping was carried out
consecutively twice. The first rubbing on sieves with the size of holes from 1.2 mm to
1.5 mm, the second rubbing on sieves with the size of holes from 0.4 mm to 0.05 mm.
The grated puree-like mass was instantly heated to a temperature of 80 °C and sent to

the mixing process on the product line. According to the recipe bookmark, sugar and



113
an extract of the medicinal plant Astragalus membranaceus (Fisch.) Bunge.(3H <)
were added. The finished puree was subjected to the homogenization process, under a
pressure of 10 to 15 MPa, the dispersion of the puree should be from 20 to 30 pum.
Sugar was added in the form of a solution, with a mass fraction of soluble solids ac-
cording to the recipe bookmark. The sugar was sieved, the diameter of the holes of
the sieves was no more than 3 mm. According to the recipe bookmark, sugar was dis-
solved in water, after stirring for 10 minutes. The finished solution is subjected to a
filtering process, the diameter of the sieve holes is from 0.7 to 0.8 mm. Extract prepa-
ration is described below.

The proposed technology involves the production of ready-made products in
consumer containers, or the production of mashed semi-finished products that are
canned according to the principle of aseptic canning in containers:

— in aseptic stationary tanks with a capacity of 5 m’ to 50 m’. In aseptic bags
from 0.003 m’ to 0.020 m’ which are packed in corrugated cardboard boxes ("Bag-in-
box" packaging).In aseptic bags made of polymeric materials with a capacity from
0.20 m’ to 1.40 m’ which are packed in protective metal containers (barrels), ("Bag-
in-barrel" packaging) or in wooden containers.

Juice and nectar production technologies. According to the current
regulatory documents [143], the term and definition of the concepts have been established:

- natural juice for baby food - a liquid product obtained from one or more
types of fruits and (or) vegetables by mechanical action, and legally preserved by
physical methods, except for treatment with ionizing radiation, capable of fermenta-
tion, but unfermented, without additives;

- juice with pulp for baby food - juice obtained by mechanical separation of
the liquid phase of fruits, vegetables or their mixture with part of the pulp or by mix-
ing puree with sugar, sugar syrup or honey, in which the mass fraction of the pulp is
at least than 10%;

- juice with additives for baby food - a liquid product obtained by mixing
fresh juice, semi-finished juice or puree (grated fruit mass) with enrichment additives,

in which the mass proportion of juice and (or) puree is not less than 90% (Juice with
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additives intended for direct consumption only. Food acids and/or sugar may be
added to the juice with additives to adjust the taste);

- vitaminized juice for baby food - juice to which vitamins or their complexes
have been added in order to increase its biological value.

We have proposed an improved technology for the production of juices with

pulp and nectars, fig. 4.2.

Mango Carrot Pear
L 2

Transportation
h 4

Storage <
A 4

Inspection, Sink
A 4

Skin cleansinge
A 4

Circumcision of the extremities

A

\ 4

— Bone removal

L Rinsing

Inspection
' v
Grinding

Preparation of — e~ Preparation of components
Instant heating
components - . Extract
Sugar ) medicinal plants

N Extraction of juice :
Mix
A 4

Homogenization
A 4

Deaeration
Y

Packing

A 4
Capping
h 4

Sterilization
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The technological scheme for the production of juices with pulp and nectars is
unified. Primary operations and processes of heat treatment of raw materials of plant
origin are the same and described above.

Juice was obtained after the proposed technological operation (indicated in
Fig. 4.2, in red), heat treatment of the crushed mass according to the following pa-
rameters:

- prepared chopped carrots - heated to a temperature of 129 + 2 °C and kept
for 190 seconds. pressure from 150 to 170 kgf/cm®;

- prepared chopped pear fruits - heated to a temperature of 90 = 2 °C and held
for 100 seconds. pressure from 150 to 170 kgf/cm’,

- prepared crushed mango fruits - heated to a temperature of 70 £2 °C and
held for 100 seconds under a pressure of 150 to 170 kgf/cm®.

The prepared mass was subjected to the pressing process. The size of the
holes 1s 0.4 mm. The resulting juice is mixed with the prepared extract of medicinal

Astragalus membranaceus (Fisch.) Bunge.(# <) (the preparation technology is de-

scribed below) and sugar solution (the preparation technology is described below).
To obtain a uniform consistency of the juice, to prevent delamination, the juice was
subjected to the process of homogenization under a pressure of 10 to 15 MPa. To re-
move oxygen from the juice, which negatively affects the quality, the juice was sub-
jected to a deaeration process. The process was carried out at the final deaerator pres-
sure from 41.3 to 34.6 kPa (discharge from 450 to 500 mm Hg) at a temperature from
70 to 75 °C. The finished juice was packaged in consumer containers and subjected to
the process of sterilization or pasteurization. According to the proposed technology, it
is possible to produce juices with pulp or nectars for children with infectious diseases.
Pomegranate juice production technologies based on the principle of cryocon-
centration. In accordance with current regulatory documents, a term for defining
concepts is established - concentrated natural juice is a thick product obtained from n-
atural juices by physical removal of part of the water contained in them in order to in-

crease soluble solids, but not dried, which does not contain additives [143]. In the

previous section, the results of fundamental and applied research are given. The
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effectiveness of the application of the concentration process using low temperatures
has been proven. After conducting additional experimental tests in production condi-
tions, a technological scheme for the production of concentrated juice from pomeg-
ranate fruits is proposed, fig. 4.3.

The proposed technological scheme provides for the production of not only
concentrated juice from pomegranate fruits, but also the production of an exclusively
new product - Extract of medicinal Astragalus membranaceus (Fisch.) Bunge.(¥i 1<)
with the addition of pomegranate juice without added sugar.

After carrying out the primary operations and removing the skin, the grains of
the pomegranate fruits are sent to the pressing process. Pressing was carried out un-
der pressure from 3960 to 4900 kPa (40 to 50 kgf/cm’). The obtained juice was fil-

tered through a sieve with a hole size of 0.75 mm.
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Fig. 4.3 Technological scheme of production of pomegranate juice and extract

The prepared juice was subjected to the process of cryoconcentration. The

process was carried out on experimental equipment. The process and equipment are
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fully described in the previous section. The cryoconcentration process was carried out
at a temperature (-18 °C) until the conversion of juice with a mass fraction of soluble
solids of 46 °Bx was achieved.

The concentrated juice is mixed with an extract of the medicinal plant Astra-
galus membranaceus (Fisch.) Bunge.(# 1) . Mixing is carried out according to the
prescription bookmark. After mixing, the product is instantly heated to a temperature
of 80 °C and packaged in a consumer container and sealed. The proposed product has
the consistency of syrup and is included in the child's diet as a preventive supplement.

Production technologies of extract from medicinal Astragalus

membranaceus (Fisch.) Bunge. (¥ ). According to the requirements of cur-

rent regulatory documents, there are several concepts of extracts. A product contain-
ing extractive and/or aromatic substances of plant raw materials obtained by the ex-
traction method is called an extract. Extracts are concentrated extracts from plant raw
materials. By consistency, liquid and thick extracts are distinguished - pastes with a
moisture content of no more than 25%, the content of the mass fraction of soluble dry
substances in liquid extracts of no less than 57% [144].

When conducting an experiment in industrial conditions, a decision was made
to change technological processes in the production of an extract from the roots of the
medicinal plant Astragalus membranaceus (Fisch.) Bunge. (3 <) . The proposed
processes, which are described in the previous section, are convenient, labor-
intensive and time-consuming in terms of technology. Thus, it is advisable to use the
scheme in laboratory and experimental productions, therefore we have proposed a
fundamentally new technological scheme for the production of an extract from the
roots of the medicinal plant Astragalus membranaceus (Fisch.) Bunge.(3 1), Fig. 4.4.

The proposed technology involves the production of extracts from the roots of
medicinal plants in the form of a finished product packaged in a consumer container,
or in the form of a component that can be used in the production of an assortment of

products for medical and preventive functional purposes.
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Fig. 4.4 Technological scheme for the production of an extract from the roots of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge.(¥ 1)

Primary operations - transportation, storage are carried out according to the
traditional scheme. The inspection process is carried out on a belt conveyor that
moves at a speed of 0.1 to 0.15 m/s, where the damaged by pests and rotten roots are
rejected. After the inspection, the roots are washed according to the principle of
shower rinsing with water at a pressure of 300+50 kPa. Washed roots are dried during
transportation and subjected to grinding. The grinding process is carried out on
equipment for grinding root crops. The roots are chopped into pieces from 5 to 10 mm.

The crushed roots are subjected to the extraction process. The roots are filled
with the prepared solution in the ratio according to the recipe bookmark (35:100).
The extraction process is based on the principle of continuous counter-current extrac-
tion with mixing of raw materials and extractant. The mass continuously enters the
extraction apparatus, moves countercurrently to the extractant. At the same time, the
fresh raw material comes into contact with the initial, saturated extractive substances
of the extractant, which becomes even more saturated, since the concentration in the

raw material is higher. Exhausted raw materials are extracted with a fresh extract
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agent, which extracts the extractive substances even more completely. The extraction
process takes place at a temperature of 60 °C, and a final pressure of 30 kPa. When
the mass fraction of soluble solids in the extract reaches 18%, the process ends. The
extract is subjected to a filtering process, the diameter of the holes of the sieves is
from 0.7 to 0.8 mm. The purified extract is concentrated. Concentration is carried out
in a two-hull station. The housings are connected in series. In the first housing, the
final pressure is 8 kPa, the boiling temperature of the solution is 45 °C, in the second
housing, the concentration process takes place at a temperature of 70 °C, the final
pressure is 30 kPa. Concentration is carried out until the content of the mass fraction
of soluble solids in the extract is 57%. Further, the extract is used for its purpose, as a
finished product, or as a component of a functional product, according to the technol-

ogy and prescription bookmark.

Development of regulatory and technological documentation

The production of baby food products, medical and preventive, functional and
general purposes is an economic activity related to production, including all stages of
the technological process, including manufacturing, packaging and labeling. The pro-
duction of food products is carried out in accordance with regulatory technical and
technological documentation, prescription bookmarks and norms, which are devel-
oped and approved in the prescribed manner. It is prohibited to correct or make
changes to regulatory technical and technological documentation, norms, receptor
bookmarks that entail deviations from the established indicators of nutritional value
and quality and safety of the finished product.

As a result of conducting fundamental and applied research in laboratory and
production conditions, the development of normative technical and technological
documentation and prescription bookmarks and norms for the production of products
for therapeutic and preventive purposes for the nutrition of children with infectious
diseases will be started.

In order to develop normative technical and technological documentation and

prescription bookmarks and standards, a range of products was determined, funda-



120

mentally new technological operations were proposed, and technological processing
parameters were selected. Technological schemes that are flexible, modernized and
automated. The processes practically exclude the use of manual labor and preserve
the native substances of raw materials as much as possible. The description of tech-
nological schemes is given above.

Long-term storage products for therapeutic and preventive functional nutrition
of children with infectious lung disease were produced in laboratory and industrial
conditions. The range includes products based on raw materials of plant origin:

- extract from the root of the medicinal plant Astragalus membranaceus (Fisch.)
Bunge. (34 <), intended for use as an ingredient in the production of functional
products;

- pomegranate syrup with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge.(3# <), finished functional
product;

- carrot-pear puree with the addition of an extract from the root of the medici-
nal plant Astragalus membranaceus (Fisch.) Bunge.(3 ), finished functional product;

- pear-mango puree with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge.(¥ ), finished functional
product;

- pear juice with the addition of an extract from the root of the medicinal plant
Astragalus membranaceus (Fisch.) Bunge.(3 i), finished functional product;

- mango juice with the addition of an extract from the root of the medicinal
plant Astragalus membranaceus (Fisch.) Bunge.(# ), finished functional product;

Recipe bookmarks and raw material consumption rates were developed for
the proposed assortment.

Designing the composition of the product, calculating prescription
bookmarks and raw material consumption rates. Batches of functional prod-
ucts in the assortment listed above were manufactured in laboratory conditions. The

assortment of products was submitted for consideration by the tasting commission, in
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accordance with the Regulation on the Central Branch Tasting Commission on the
Evaluation of the Quality of Baby Food, Canned Milk and Juice Products, and other
current regulatory documents [136, 137].

Prescription bookmarks, raw material consumption rates were corrected after
sensory studies. Functional products and juices are standardized according to the con-
tent of the mass fraction of soluble dry substances.

Formulas 4.1 - 4.5 were used for mathematical calculations.

Extract from the root of the medicinal plant Astragalus membranaceus (Fisch.)
Bunge. (34 £) is produced according to the principle of concentrating the extracted
mixture without adding sugar. The mass fraction of soluble solids in the extract is de-

termined by formula 4.1.

__100-Mpmixc
Mextrace = 503k (4.1)

100 +K

Where :

M graee - the content of the mass fraction of soluble dry substances in the ex-
tract, %;

M ,... - the content of the mass fraction of soluble solids in the mixture after
extraction, %;

K- the amount of condensate, kg per 100 kg of the mixture after extraction;

The amount of condensate K is equal to the amount of steam D, which is

spent on heating 100 kg of the mixture after extraction. The coefficient K can be ap-

proximately determined by formula 4.2.

K=D-= 100-c (ten —tst)

4.2)

ivap —lcond
Where :
¢ — heat capacity of the mixture after extraction, J/(kg K);
ten Ta tg -initial and final mixture after extraction, K;
1vap Ta 1 cond - €nthalpy difference of steam and condensate, J/kg.
Given that the technology provides for the use of sugar in the assortment:
- carrot-pear puree with the addition of an extract from the root of the medici-

nal plant Astragalus membranaceus (Fisch.) Bunge.(3¥ <) ;
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- pear-mango puree with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge.(38 ) ;

- pear juice with the addition of extract from the roots of the medicinal plant
Astragalus membranaceus (Fisch.) Bunge.(3 <) ;

- mango juice with the addition of an extract from the root of the medicinal
plant Astragalus membranaceus (Fisch.) Bunge.(3¥ ) ;
the content of the mass fraction of soluble solids was determined according to formu-

las 4.3, 4.4.

A m +A m
__ “puree’’tpuree sugar/’tsugar
M = 100 (4.3)

Where :

M — the mass fraction content of soluble solids in puree;

A puree Ta A oo - the content of puree and sugar in the mixture, respec-
tively, %;

M puree TA M gueer - the content of the mass fraction of soluble solids, respec-
tively, in puree and sugar, % (M gygor = 100%)

Directly the content of the mass fraction of dry substances in the finished
product, or juice including - pomegranate syrup with the addition of an extract from

the root of the medicinal plant Astragalus membranaceus (Fisch.) Bunge.(35 <) de-

termined by the formula; 4.4.

A m +A m
__ 4“productMproductT™extract'textract
M = 100 (4.4)

Where:

M — the mass fraction of soluble solids in the product or juice;

A puree Ta A cxirace — content of puree and extract respectively in the producer or
juice, %;

M pyree TA M exiraet - CONtent of the mass fraction of soluble dry substances, re-
spectively, in puree and extract, %

On the basis of sensory studies and mathematical modeling, prescription

bookmarks and raw material consumption norms were developed for the production
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of functional products for feeding children with infectious diseases, which are listed

Table 4.1
Prescription bookmarks and norms of extract production
Assortment Raw Mass fraction of soluble solids Waste, Norm,
and materials substances, % % kg
Extract from the root | The  mixture 8 47 1887

of the medicinal plant
Astragalus membra-
naceus (Fisch.) Bunge

after the ex-
traction proc-
ess

(1K)

The table shows the parameters of the raw material - the mixture after the extraction process

Recipe bookmarks and puree production norms

Table 4.2

Assortment Raw Penentypa, kr Ha 1 Waste, Norm per 1 ton of
and materials TOHY MPOJYKIIi{ % finished products

Carrot-pear puree with | Carrots 432,42 14 502,81
the addition of an extract | Pear 302,58 6 321,9
from the root of the me- | Extract 149,96 3 154,6
dicinal plant Astragalus | Sugar 115,04 3 118,6
membranaceus (Fisch.)
Bunge.(# <)
Pear-mango puree with | Pear 385,0 6 409,6
the addition of an extract | Mango 350,0 11 309,3
from the root of the me- | Extract 149,96 3 154,6
dicinal plant Astragalus | Sugar 115,04 3 118,6
membranaceus  (Fisch.
Bunge. (4 1)

The norm during the production of syrup was determined according to for-

mula 4.5

_a-100-1000
(100-b)-c

(4.5)

Where: X is the consumption rate of raw materials, kg; a — mass fraction of

soluble solids of syrup, %; b — production waste, %; ¢ — mass fraction of soluble

solids of raw materials, %.
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Table 4.3
Recipe bookmarks and rates of juices and syrups
Assortment Raw Recipe in | Waste, | Norm per 1 ton of
and materials | parts, % % finished products

Pear juice with the addition of an extract | Pears 80 36 1250
from the roots of the medicinal plant As- | Extract 15 3 154,7
tragalus membranaceus (Fisch.) Bunge. | Sugar syrup 5 3 51,6
(A 19)
Mango juice with the addition of an ex- | Mango 80 40 1334
tract from the root of the medicinal plant | Extract 15 3 154,7
Astragalus membranaceus (Fisch.) Bunge| Sugar syrup 5 3 51,6
(" 1)
The mass fraction of soluble solids in the finished juice is 11.5%
Pomegranate syrup with the addition of | Pomegranate 70 62 12500
an extract from the roots of the medici- | Extract 30 3 310
nal plant Astragalus membranaceus
(Fisch.) Bunge. (¥ <)

The mass fraction of soluble solids in the finished syrup is 57%

The results of the research will be used in the development of regulatory and
technological documents for the production of products with a functional purpose for

therapeutic and preventive nutrition of children with infectious diseases.

Mathematical calculation of parameters and development of thermal
sterilization modes

The research was carried out jointly with Doctor of Philosophy Li Yunbo.

Heat treatment of long-term storage products is called a general term - sterili-
zation. This process is carried out in order to destroy microbes at any temperature.
According to generally accepted rules, sterilization is a process carried out at a tem-
perature of 100 °C and above. The process, which is carried out at a temperature of
100 °C and below, is called pasteurization [137].

As a result of the conducted preliminary research, an assortment of functional
products of therapeutic and preventive purpose for the nutrition of children with in-
fectious diseases is proposed.

I. The product is not packaged in a consumer container, which is intended to

be used as an ingredient in the production of functional products;
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- extract from the root of the medicinal plant Astragalus membranaceus (Fisch.)
Bunge. (¥ %),

II. The product is not packaged in consumer containers, which is intended to
be used as a semi-finished product with further packaging in consumer containers at
other industrial facilities

- pomegranate syrup with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ £);

III. The products are packaged in consumer containers and intended for con-
sumption without prior culinary processing

- pomegranate syrup with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ £);

- carrot-pear puree with the addition of an extract from the root of the medici-
nal plant Astragalus membranaceus (Fisch.) Bunge. (¥ £);

- pear-mango puree with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge. (38 £);

- pear juice with the addition of an extract from the root of the medicinal plant
Astragalus membranaceus (Fisch.) Bunge. (¥ £);

- mango juice with the addition of an extract from the root of the medicinal
plant Astragalus membranaceus (Fisch.) Bunge. (¥ ).

The development of thermal sterilization or pasteurization regimes was car-
ried out in accordance with current methods and methods approved in the established
order [137], the principle of selecting heating conditions that are necessary for the
death of microorganisms - the causative agents of product spoilage, and ensure the
production of long-term storage products, in accordance with the requirements of
regulatory and technological documentation.

Conducting tests to develop the parameters of heat treatment of long-term
storage products includes the following stages:

— selection of test microorganisms and determination of heat resistance

(D,...2°C) (4.6);

7°Cc’



126
— calculation of the required lethality (F TZ c abo ATZo c ) 4.7);

— selection of the sterilization or pasteurization regime, which ensures the
achievement of the required lethality;

— laboratory verification of the selected regime;

— checking the mode in production conditions.

Long-term baby food products belong to group A products, according to the
normative document [137]. At the same time, long-term storage products with a pH
value of 3.7 to 4.2 belong to group B products, according to the regulatory document
[137]. The research used indicators of heat resistance of test microorganisms -
C.botulinum; B. polymyxa; B. macerans.

To determine the indicators of heat resistance of test microorganisms, strains
of test microorganisms are used, the heat resistance of which in a phosphate buffer
solution is not lower than the indicators given in table 4.4.

Table 4.4

Indicators of heat resistance of test microorganisms in phosphate buffer solution

. Indicators heat resistance

Test microorganisms pH Temperature , C DT°C 7 °C
C.botulinum 7,0 121,1 0,1 -0,2 10,0
C.sporogenes 7,0 121,1 0,6 10,0
B.stearothermophilus 7,0 121,1 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

Necessary lethality of the sterilization regime Fy5, ATOC , min ‘calculated

according to the formula:

C.V-100
z'cl 4z°c
F (AT c j DTOC(lgT+Xj (4,8)

Where:

T — base temperature, °C;

Z — the number of degrees, °C, by which it is necessary to change the heating
temperature of the medium so that the time of thermal death of microorganisms

changes by 10 times;
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Dr°c — the value of the heat resistance indicator of the test microorganism in
the product being sterilized at the base temperature, T °C, min;

V — volume of the product in the packaging unit, cm’;

C, — the initial number of spores (cells) of test microorganisms in cm’ of the
product being sterilized;

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

S — the permissible microbiological deficiency of canned food is taken as
equal to 0.01%;

Data were used to determine the required lethality of sterilization regimes,,

which are listed in the table. 4.5.

Table 4.5
Standards of required lethality of sterilization regimes
Products pH Test microorganisms Required lethality, min
Vegetable 4.4 C.botulinum F —08
and fruit 44-5,1 | C e V,-C,-100
A | T SPOToBEnes F1010 (1,04 pH ~4,0 )-(lg ="+ X )
121°¢c S
5,2-6,5 | B.stearothermophilus V.C.-100
s D 12 _ _ ) 0
Flzloc—(]]p]-] 47,5)(lg—S +1)
<4,0 | B.polymyxa Fllzll?c =0,42

As a result of the mathematical calculations, the parameters of the heat treat-
ment modes were substantiated:
Carrot-pear puree with the addition of an extract from the root of the medici-
nal plant Astragalus membranaceus (Fisch.) Bunge. (3 1<)
25—-30-25
120°C
Packaging in glass jars of type III - 58-205;

The packing temperature is not less than 80 °C;

The pH indicator is no more than 4.9.
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Pear-mango puree with the addition of an extract from the root of the medici-
nal plant Astragalus membranaceus (Fisch.) Bunge. (3 )
20—15-25
100°C
Packaging in glass jars of type III - 58-205;

The packing temperature is not less than 80 °C;

The pH indicator is no more than 4,4.

Pear juice with the addition of an extract from the roots of the medicinal plant
Astragalus membranaceus (Fisch.) Bunge. (¥ <),

Mango juice with the addition of an extract from the root of the medicinal
plant Astragalus membranaceus (Fisch.) Bunge. (34 1)

15—-15-20
100°C
Packaging in type III glass bottles - 53-205;

The packing temperature is not less than 80 °C;

The pH indicator is no more than 4,4.

Pomegranate syrup with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge. (3 £);

- heating in the heat exchanger to the sterilization temperature (112 £2) °C;

- aging in a dehydrator at a temperature of (112 £2) °C — 60 s;

- packing temperature not less than 94°C

- retention of finished products at a temperature of (94 +2) °C — 40 minutes;

Packaging in glass bottles type 111-53-205;

The pH indicator is no more than 4.,4.

The mass fraction of soluble solids is 57%.

Pomegranate syrup with the addition of an extract from the root of the me-

dicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ <) and Extract from the
root of the medicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ ), is pro-

duced with a mass fraction of soluble solids of 57%. According to the current regulations

[137], extracts and syrups are monitored for compliance with safety indicators, as prod-
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ucts belonging to group G. Such products are allowed to be preserved according to the
principle of "hot packing". At the same time, after conducting experimental studies, tak-
ing into account the requirements of the parameters of aseptic preservation, we proposed

Mode before packaging

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

The packaging temperature is not higher than 35°C.

Containers for packaging - multi-layer aseptic bags, capacity 200 dm’;

The mass fraction of soluble solids is not less than 57%.

The developed regimes are tested in laboratory and industrial conditions and

approved in the prescribed manner, according to the procedure.

Quality and safety of functional products for feeding children with infec-
tious diseases

Production technologies must ensure the quality and safety of food products.
Products must be safe, meet the requirements of industrial sterility, namely the ab-
sence of microorganisms capable of developing at the storage temperature established
for a specific type of product, as well as microorganisms and microbial toxins dan-
gerous to human health. At the same time, long-term storage products must be micro-
biologically stable - compliance of the microbiological indicators of the quality of
long-term storage products with the requirements established by regulatory and tech-
nological documentation for a specific type of product. At the same time, food prod-
ucts must meet quality requirements. The term quality of food products includes a
wide set of properties that characterize food biological, functional properties of prod-
ucts, etc.

In order to conduct research, an assortment of products with a functional pur-
pose for feeding children with infectious diseases was produced in industrial condi-
tions:

- Extract from the root of the medicinal plant Astragalus membranaceus

(Fisch.) Bunge. (34 £);
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- Pomegranate syrup with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ £);

- Carrot-pear puree with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ £);

- Pear-mango puree with the addition of an extract from the root of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ £);

- Pear juice with the addition of an extract from the roots of the medicinal
plant Astragalus membranaceus (Fisch.) Bunge. (3 £);

- Mango juice with the addition of an extract from the root of the medicinal
plant Astragalus membranaceus (Fisch.) Bunge. (3 ).

The assortment is made in consumer containers of type III-58-205 and III-53-
205. The test batch consisted of 50 units of consumer containers of each type of
product. The finished products were stored in conditions of non-regulated storage.
During three, nine, and twelve years, samples were taken and quality and safety
measures were investigated. The results of studies of physical and chemical indicators are

given in table. 4.6 -4.8.

Table 4.6
Physico-chemical indicators of the extract and syrup during the storage period (n=3, P>0.95)
Indicators Assortment, shelf life, months
Extract from the root of the me- Pomegranate syrup with the addition
dicinal plant Astragalus membra- | of an extract from the root of the me-
naceus (Fisch.) Bunge. (3§ 1<) dicinal plant Astragalus membrana-
ceus (Fisch.) Bunge. (¥ )
3 9 12 3 9 12
Mass fraction of soluble 57,0 57,0 57,0 57,0 57,0 57,0
solids, %
Mass fraction of titrated 0,5 0,5 0,5 0,5 0,5 0,5
acidity, in terms of malic, %
Mass fraction of vitamin 0,01 0,01 0,01 0,01 0,01 0,01
C, %
Mass fraction of vitamin B; % | 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002
Mass fraction of vitamin B, % | 0,00025 | 0,00025 | 0,00025 0,00025 0,00025 | 0,00025
Mass fraction of vitamin Bs% | 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002
Mass fraction of vitamin PP 0,002 0,002 0,002 0,002 0,002 0,002
Mass fraction of vitamin E 0,00025 | 0,00025 | 0,00025 0,00025 0,00025 | 0,00025
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Table 4.7

Physico-chemical indicators of puree during the storage period (n=3, P>0.95)

Indicators

Assortment, shelf life, months

Carrot-pear puree

\ Pear-mango puree

With the addition of an extract from the root of a medicinal plant
Astragalus membranaceus (Fisch.) Bunge. (3 <)

3 9 12 3 9 12
Mass fraction of soluble solids, % 14,0 14,0 14,0 14,0 14,0 14,0
Mass fraction of titrated acid- 0,5 0,5 0,5 0,5 0,5 0,5
ity, in terms of malic, %
Mass fraction of vitamin C, % 0,01 0,01 0,01 0,01 0,01 0,01
Mass fraction of vitamin B; % 0,0002 0,0002 0,0002 0,0002 0,0002 | 0,0002
Mass fraction of vitamin B, % 0,00025 0,00025 | 0,00025 | 0,00025 | 0,00025 | 0,00025
Mass fraction of vitamin B¢ % 0,0002 0,0002 0,0002 0,0002 0,0002 | 0,0002
Mass fraction of vitamin PP 0,002 0,002 0,002 0,002 0,002 0,002
Mass fraction of vitamin E 0,00025 0,00025 | 0,00025 | 0,00025 | 0,00025 | 0,00025
Table 4.8

Physico-chemical parameters of juices during the storage period (n=3, P>0.95)

Indicators

Assortment, shelf life, months

Pear juice

Mango juice

Mass fraction of pulp 35%

With the addition of an extract from the root of a medicinal plant
Astragalus membranaceus (Fisch.) Bunge. (3 £)

3 9 12 3 9 12
Mass fraction of soluble solids, % 12,0 12,0 12,0 12,0 12,0 12,0
Mass fraction of titrated acidity, 0,5 0,5 0,5 0,5 0,5 0,5
in terms of malic, %
Mass fraction of vitamin C, % 0,01 0,01 0,01 0,01 0,01 0,01
Mass fraction of vitamin B, % 0,0002 0,0002 0,0002 0,0002 | 0,0002 | 0,0002
Mass fraction of vitamin B, % 0,00025 | 0,00025 | 0,00025 | 0,00025 | 0,00025 | 0,00025
Mass fraction of vitamin Bg % 0,0002 0,0002 0,0002 0,0002 | 0,0002 | 0,0002
Mass fraction of vitamin PP 0,002 0,002 0,002 0,002 0,002 0,002
Mass fraction of vitamin E 0,00025 | 0,00025 | 0,00025 | 0,00025 | 0,00025 | 0,00025

The results of microbiological stability and industrial sterility studies are

given in Tables 4, 9 and 4.10. Pursuant to the requirements, puree and juice were as-

signed to group A products, extract and syrup to group G products [137].
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Table 4.9
Industrial sterility of purees and juices for functional purpose, group A
Microorganisms, Norm Result
which were detected research
in the product
Spore-forming and mesophilic | No more than 11 cells in 1 g (cubic cm) of the | 0,1.
aerobic and facultatively an- | product responds
aerobic microorganisms of the
B.subtilis group
Spore-forming mesophilic Not allowed Not found
aerobic and facultatively an-
aerobic microorganisms of the
group B.cereus and (or)
B.polymyxa
Mesophilic clostridia Not allowed Not found
Non-spore-forming  microor- | Not allowed Not found
ganisms and (or) mold fungi,
and (or) yeast
Spore-forming  thermophilic | Not allowed Not found
anaerobic, aerobic and faculta-
tively anaerobic microorgan-
isms
Table 4.10
Industrial sterility of extract and syrup of functional purpose, group G
Microorganisms, Norm Result
which were detected in the product research
Gas-forming, spore-forming meso- | Not allowed Not found
philic aerobic and facultatively an-
aerobic microorganisms of the
B.polymyxa group
Non-gas-forming spore-forming They meet the requirements of indus- Not found
mesophilic aerobic and facultatively | trial sterility. In the case of determin-
anaerobic microorganisms ing the number of these microorgan-
isms, it should not exceed 90 CFU in 1
g (cm’) of the product
Mesophilic clostridia Not allowed Not found
Non-spore-forming microorganisms | Not allowed Not found
and (or) mold fungi, and (or) yeast

During a general inspection of sealed cans and bottles with the product, de-

formed containers and lids, skewed lids, a protruding rubber ring, cracks or chipped

glass, incomplete fitting of the lids relative to the neck of the container, bombage,

flapping lids, mold spots, the formation of a wall ring on the edge of the product with

the container, precipitation at the bottom of the container, turbidity, and other visible
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signs of the development of microorganisms were not detected. Research results
show that functional products (extract, syrup, puree, juice) are microbiologically sta-
ble, namely, the microbiological indicators of product safety meet the established re-
quirements. At the same time, the absence in functional products of microorganisms
capable of developing under storage conditions, as well as microorganisms and mi-
crobial toxins dangerous to human health, indicates industrial sterility.

The assortment of products was subjected to sensory analysis and was pre-
sented for consideration by the tasting committee. As a result of the conducted re-
search, organoleptic indicators were determined.

The extract from the root of the medicinal plant Astragalus membranaceus

(Fisch.)Bunge. (¥ 1) in appearance and consistency looks like a transparent thick

liquid, light opalescence and the presence of compacted sediment are noted. The taste
and smell are natural, well expressed sweet, there are no extraneous taste and smell.
The color is yellow with a brown tint, uniform throughout the mass.

Pomegranate syrup with the addition of an extract from the roots of the me-
dicinal plant Astragalus membranaceus (Fisch.) Bunge. (¥ 1) in appearance and
consistency looks like a transparent thick liquid, the presence of compacted sediment
is noted. The taste is sour-sweet, with a well-defined aroma of pomegranate fruits af-
ter heat treatment, there is no extraneous taste and smell. The color is uniform over
the entire mass, characteristic of the color of pomegranate fruits, after heat treatment.
A slight light brown shade is noted.

Carrot-pear puree with the addition of an extract from the root of the medici-
nal plant Astragalus membranaceus (Fisch.) Bunge. (¥ 1) is a homogenized puree-
like mass, finely ground, without seeds, stalks, fibers and skin. When spreading the
puree on a flat surface, a slightly bumpy mass or a mass that spreads slightly is
formed. A small number of hardened pulp grains and delamination of a layer ap-
proximately 4 mm high are noted. The taste is sweet and not nauseating, with a well-
defined aroma of carrots and pears after heat treatment, there is no extraneous taste
and smell. The color is bright orange, uniform over the entire mass, characteristic of

the color of carrots and pears, after heat treatment. A slight light brown shade is noted.
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Pear-mango puree with the addition of an extract from the root of the medici-
nal plant Astragalus membranaceus (Fisch.) Bunge. (¥ <) is a homogenized puree-
like mass, finely ground, without seeds, stalks, fibers and skin. When spreading the
puree on a flat surface, a slightly bumpy mass or a mass that spreads slightly is
formed. A small number of hardened pulp grains and delamination of a layer ap-
proximately 4 mm high are noted. The taste is sweet and not nauseating, with a well-
defined aroma of mango and a slight aroma of pears after heat treatment, there is no
extraneous taste and smell. The color is bright orange, uniform over the entire mass,
characteristic of mango color, after heat treatment. A slight cream shade is noted.

Pear juice with the addition of an extract from the roots of the medicinal plant
Astragalus membranaceus (Fisch.) Bunge. (34 1) is an opaque homogeneous liquid
mass with evenly distributed homogenized pulp. The exfoliation of the liquid in the
form of a layer with a height of approximately 10 mm is noted, and a small amount of
hardened pulp grains is also noted. The sweet taste is acceptable for pears after heat
treatment. The color is rich, creamy, with a slight dark shade.

Mango juice with the addition of an extract from the roots of the medicinal
plant Astragalus membranaceus (Fisch.) Bunge. (3 E)- is an opaque homogeneous
liquid mass with evenly distributed homogenized pulp. The exfoliation of the liquid
in the form of a layer with a height of approximately 10 mm is noted, and a small
amount of hardened pulp grains is also noted. The sweet taste is acceptable for mango
fruit after heat treatment. The color is rich orange.

The results of the conducted research were used as a basis for the develop-
ment of regulatory and technological documents for the production of functional

products for the nutrition of children with infectious diseases.
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BIIMIOBIIHO JO OCOOJHMBOCTEH 1H(EKIIMHOTO XBOpPOro, KIIHIYHUM Iepedirom
3aXBOPIOBAHHS, a TAKOXK 3 ypaXyBaHHSIM 1HIUBIAYaJIbHUX OCOOJIMBOCTEH Malli€HTA.

[IpodinakTuka Ta niKyBaHHS 1HQEKUIHHOIO 3aXBOPIOBAHHA Y AIT€H BKIIOYAE
NEpII 32 BCE JMOTPUMAHHS PEKUMY XapuyBaHHS i BHKJIFOYCHHS 3 PAIliOHY DK, sKa
HETaTHMBHO BIUIMBAE€ HA MpOICC OyXaHHSA. EQEKTHBHICTH JIKyBaHHS JTUTHHU 3
IHQEKI[IHHUM 3aXBOPIOBAHHSAM B OUIBIIOCTI BU3HAYAETHCS SKICHUM TPAaBHIBHO
30a/IaHCOBAHMM XapuyBaHHAM. [ka JUIs XBOPOI JUTUHHU € MPUPOIHUM JiKyBaTbHUM
dakTopoM, KU )103Bon;[e IIECTIPSIMOBAHO TPOBOJIUTH KOPEKI[II0 TMOPYIICHUX
OoOMIHHMX TIpoleciB 1 (QyHKLIA pi3HUX opra”iB 1 cucreM. I[lpu ckiagaHHi
JMIKyBaJbHUX pAalliOHIB IS XBOPHX JIITCH BpPaxXOBYETbCS BIK JUTHHH, HOTO
HYTPITUBHMM CTaTyC, CTIOJOTIF0 1 TIATOTEHE3y 3aXBOPIOBAHHS, OCOOJIMBOCTI
NOpYIIeHb OOMIHHUX MPOIECIB, (OPMY 1 CTAIII0 XBOPOOH, HASIBHICTH YCKIIATHEHHS.

YKpaiHChKO-KUTANCHKI HAyKOBI 3B’ SI3KH IMOCTIAHO 3MIITHIOIOTHCS,
MEPETBOPIOIOTECS B TIOCTIMHY  CIIBOpAII0  3aBIASKH  TpaguliiHUM  (popmam
MDKHApPOJHOTO HAyKOBOTO CITIBPOOITHUIITBA, SIKI MiITBEPJAUIN CBOIO €(PEKTHBHICTH:
CTa)XKyBaHHS HayKOBUX NPAIIBHUKIB, BUKOHAHHS CHUIBHUX JOCIIIKEHb, MPOBEICHHS
HayKOBUX (POpYMIB, 3A1MCHEHHS €KCIeAuIlii, ydacTh y KoHpepeHIisx. CBiTUeHHIM
TICHUX YKPAaTHCHKO-KUTAaHChKUX HAYKOBHUX 3B’A3KIB € TOM (hakT, IO MiAMUCAHO P
HOPMAaTUBHUX JIOKYMEHTIB MK YpsimamMu BOX KpaiH - [leknmaparrisi mpo po3BUTOK Ta
MOTJIMOJICHHS BITHOCUH JAPYXKOMW 1 CHiBpOOITHHUITBA MDK YKpaiHoto 1 Kutalicbkoro
Hapoaunoto Pecmy6uikoro, Yroga mik MiHICTEpCTBOM OCBITH 1 Hayku YKpaiHd i
MinictepctBoMm ocBitu Kutaiicbkoi Hapoanoi Pecny6iiku mpo criBpoOITHUIITBO B
rajy3i OCBiTM 1 Hayku, Yroga MK Ypsgom Ykpainu ta Ypsaom Kwutaiickkoi
Hapognoi PecnyOniku mpo HayKOBO-TEXHIUHE CIIBpOOITHHIITBO, YTroaa MiX
MiHicTepCTBOM OCBITH 1 HayKH, MOJIOAI Ta CIIOPTY YKpaiHu 1 MiHICTEpCTBOM OCBITH
Kuraiicbxoi Hapoanoi PeciyOmiku mpo criiiBpoOITHUIITBO B Tary3i OCBITH, YT0/1a MiX
Ypsnom VYipainm Tta Ypsamom Kwuraiicekoi Hapomnoi PecmyOmiku mpo B3aeMHe
BU3HAHHS JOKYMEHTIB IIPO OCBITY 1 HayKoBi cTymeHi, Ta [1-10].

[TnigHI CTOCYHKH B Tally3l HayKd, JO3BOJIMIIM TPOBOJIUTH JOCIIKEHHS Ha
0a3i BUIIMX HaBYAIBHUX 3akianiB Kuraro Ta Ykpainu:



< 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, OpIEHTOBAHOTO HAa 3aCTOCYBaHHSI, YHIBEPCHUTETY
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, 1HXKEHEPIEI, OCBITOI0, €KOHOMIKOIO,
MEHEPKMEHTOM Ta CiTbCHKHM TOCTIOAAPCTBOM.
Incturyr Haykm 1 TexHosorid Xenanb (HIST),
Kuraii, € 100pe  pO3BUHEHUM  MPOBIHUIKHUM
YHIBEPCUTETOM. Y HIBEPCUTET PO3TIOYMHAE CBOIO ICTOPIIO
3 1939 poky. YHiBepcurer mMae 19 akajgeMiyHUX KL,
K1 CKJIQJarThbesl 3 62 crelialbHOCTeH OakaiaBpa Ta
OXOIUIIOIOTh 9 OCHOBHHMX JHUCIUILIIH, BKIIOYAIOYH
CLIIBCHKE rocrnoaapcTBo, THXEHEPIo, OCBITY,
MEHEJDKMEHT, JIITepaTypy, HayKy, eKOHOMIKY, paBO Ta
muctentBo. ¥ 2002 pori Oyna 3acHoBaHa Illkona xapyosux Hayk. lllkona mporonye
YJOTUPHU CHEIIaIbHOCTI OaKajiaBpa: XapuoBi HAYKH Ta 1HXKEHEpis, AKICTh Ta Oe3reka
XapyoBUX MPOAYKTIB, KyJIHAPis Ta OCBITA 3 XapuyBaHHS, MEHEIKMEHT Ta TypHU3M.
XapuoBa HaykKa Ta 1HXKEHEpis — IIe CHeIliadbHICTh HAI[IOHAJIIBHOTO PIBHS, SKICTh Ta
Oesrmeka XapyoBUX NPOMYKTIB, KyJiHaApHa OCBITa, Ta OCBiTa 3 XapuyyBaHHSI —
CIeIIaIbHOCT1 MPOBIHIIIKHOTO PiBHSL..

CyMcbKHMi HANIOHAJIBHUI arpapHuil yHiBepcHTeT,
Ykpaina, € BUIIIUM HaBYAIBHUM 3akiiazioM 3 |V piBHeM
aKpenuTallii; 1e OJWH 13 HaWKpalux arpapHux
yHiBepcuTeTiB  Ykpainu. CyMmChKHil  HaIllOHaJbHUN
arpapHUi  yHIBEpCHTET 3acHoBaHo B 1977 por;
CyMchKHil HalllOHATBHUN arpapHUil yHIBEPCUTET TOTYE
BHUCOKOKBATI()IKOBAHMX CIEIIANICTIB JJIS CUIBCHKOTO
rocriofgapctBa. [lo ckmamy yHIBEPCHTETY BXOISTH &
(bakyIbTEeTIB, OIUH IHCTUTYT Ta M'ATHh KOJIEIXKIB.

Ly
Ak Lanniy
Ty

T

Aemopu 60suHi KepieHuymey ma npophecopcvKo-6UKIAOAYLKOMY CKAAOY
VHIgepcumemia 3a 00NOMO2y y NPOBEOEHHI 00CIONCEHD.
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I. D OPMYBAHHA JIIKYBAJIBHO-ITPOPIJIAKTUYHOI'O

XAPYYBAHHS JITEH 3 IHOEKIITHAM 3AXBOPIOBAHHSM JIET'EHIB

[HauBinyanbHUN CIIOCIO JKUTTS TICHO TMOB'S3aHHUMA 3 Xap4YyBaHHSM, MPaBUIbHE
XapuyBaHHS — OCHOBa 3/10poB'st moauHu. Came ixka, 3abe3nedye po3BUTOK 1 MOCTIH-
HE OHOBJICHHS KJIITHUH 1 TKQHWH OpraHi3My, € JKEepPEeJIoM €Heprii, sSiky opraHi3M BH-
Tpayae He TUIbKU MPHU (PI3UYHUX HABAaHTAKEHHSX, ajie 1 B cTaHl crokoro. [IpoaykTu
Xap4yyBaHHS — JKEpesia peYOBHH, 3 AKUX CHUHTE3YIOThCS (PepMEHTH, TOPMOHHU U 1HIII
perynsaTopu oOMiHHUX MporeciB. OOMiIH PEYOBUH, 110 JICKUTh B OCHOB1 KUTTEI15Tb-
HOCTI JIFOJICBKOTO OpTraHi3My, 3HaXOJIUTKLCS B MPSAMIN 3aJISKHOCTI BIJ XapakTepy Xap-
YyBaHHA. XapuyBaHHS Oe3mocepeHbo 3a0e3neuye BCl KUTTEBO BXKIMBI QYHKIIT Op-
ranizmy. Ckiaa ki, 11 BIaCTUBOCTI 1 KUIBKICTh BIUIMBAIOTh HA 3pOCTaHHS Ta (Pi3uy-
HUIl PO3BUTOK, Mpale3aTHICTh, 3aXBOPIOBAHICTh, HEPBOBO-TICUXIYHUI CTaH, TPUBa-
JICTH KUTTS JIFOJIUHU.

[THeBMOHI - 11€ 1H(EKIIIMHO-3anadbHUN Mpoliec B JiereHsx. BoHna xapakrepu-
3YETHCSI BUCOKOIO TEMIIEPATYpOIO, KaluieM, yckiagHeHe nuxanss. Edexkrusue miky-
BaHHS OOYMOBIIIOETHCSI 3aCTOCYBAHHSIM aHTHUOIOTHIKIB, 5IKi, SIK BI1JIOMO, HE KpalluM
YMHOM BIUIMBAIOTh Ha MIKpOo(dIopy KulledHuka. ToMy Xxap4yyBaHHS, sIKE BIAIrpae Ba-
YKJIMBY POJIb B OJy’KaHHI XBOPOi AUTHUHHU, HEOOXITHO MiAOUPATH MPaBWIBHO, 100 Bi-
JTHOBUTH 3aXMCH1 (PYHKIIII OpraHi3My 1 KOMIIEHCYBAaTU BTpaTy HEOOXITHUX MiKpoOee-
MEHTIB 1 BiTaMiHiB. JlikyBajpbHe Xap4yyBaHHS MOBHHHO CIPHUSATH SKHAWIIBUIIIOMY
BUPIIICHHIO 3aMaJIbHOTO MPOIECy, JAE31HTOKCHKAIII OpraHi3My, MiJBUILEHHIO HOTO
IMyHHHX BJIACTUBOCTEH 1 3arajibHOi PEaKTUBHOCTI, IIAJIHHS OpraHiB CEpLEBO-
CYJIMHHOI 1 TPABHOI CUCTEM, 3al00ITaHHI0 MOXJIMBUX HETAaTUBHUX BIUIMBIB (hapmako-
teparmii [12].

PamionanbHe xapuyBaHHS XBOPUX JITEHl Ma€ BaXKIHMBE JIKyBaJbHE 3HAUCHHS.
JlocmipKeHHSIMU B Tally31 HYTPHINOJIOTii, BCTAHOBJICHO, IO MPHU 3aXBOPIOBAHHSAX Ha-
cTa€e po3IajJi TBAPUHHOTO O171Ka, 301JbIITYEThCS BUAUICHHS MiHEpaJIbHUX PEYOBUH Ta
3HWKY€EThCS KUTbKICHUN CKJIaJ BITaMiHIB. Y palllOHAJLHOMY XapuyBaHHI XBOPHUX Mi-
Tel Ma€ 3HAYCHHs K KaJOPiMHICTH JOOOBOIrO palioHy iXKi, Tak 1 SIKICHUH CKJaj, a

came HasBHICTh JOCTATHHOI KIJIbKOCTI MOBHOLIHHUX OLJIKIB, JKUPiB, BYTJIEBO/IB, Mi-
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HEpaJbHUX COJIEH, BITaMIHIB Ta PI3HUX O10JOTIYHO aKTUBHHUX peuoBUH. [Ipu npomy
BPaxoOBY€EThCSA, 10 MPHU 3aXBOPIOBAHHAX 3HIDKYETHCS CEKPETOpPHA 1 pyxoBa (DyHKIIT

opraHiB TpaBJiieHHs [13].

MOHITOPHUHT 3aXBOPIOBAHHS HA THEBMOHIIO JOPOCJIHUX TA JiTel

3a manumu BcecBITHBOI opraHizailii OXOpOHHU 3JI0POB’Sl ITHEBMOHIS € MPUYH-
HOIO cMepTel 0mm3bko 16% mitei BikoM 10 5 pokiB y BchoMy cBITI. [IpuanHOIO po3-
BUTKY OakTepiajipbHOI IMHEBMOHII y JITed HaWyacTille CTaloTh ITHEBMOKOKHU
(Streptococcus Pneumoniae) Ta remodinbHa mnamnuka tunmy b (Haemophilus
Influenzae Type B (Hib). A naiinomupeHiiiorw NpuunHOIO BIpyCHOI MHEBMOHII € pe-
CIIIpaTOPHO-CUHIMTIAJIbHA BipycHa 1H(GeEKIlia (roctpa BipycHa XBopoba 3 Tpymnu
['PBI). ITaeBmonis 1 B XXI CTOMITTI 3aJUIIAETHCS BKIUBOIO MEIUKO-COIATBHOIO
npobsemoro. Ile 3ymMoBieHO, B mepiry yepry, ii 3HaYHOI MOIIUPEHICTIO, JOCUTh BU-
COKMMH TOKa3HUKaMH 1HBAJIAHOCTI Ta CMEPTHOCTI, a TAKOX 3HAYHUMH €KOHOMIYHU-
MU BUTpaTaMHU BHACIIJOK IIbOTO 3aXBOpPIOBaHHA. B YkpaiHi 3aXBOpIOBaHICTh OPOC-
JIUX Ha MTHEBMOHIIO ckiajae Big 4 10 6 Ha 1000 oci6 MOJ10/10T0 Ta CEPEeTHHOTO BIKY 1
Big 12 no 18 BumaakiB Ha 1000 HaceneHHs CTaplIMX BIKOBUX Ipymd. Y CTPYKTypi
CMEpPTHOCTI HAaCEJICHHS BiJl XBOPOO OpraHiB IMXaHHS MTHEBMOHIS MOCIIa€ Ipyre Micie
Hicasi XPOHIYHOTO OOCTPYKTUBHOTO 3aXBOPIOBAHHS JiereHb. CMEPTHICTh CTAHOBUTD
Bix 13 no 15 ma 100000 HacenenHs, mo ckiaagae 3% 3 TUX, 10 3aXBOPLIU HA ITHEB-
MoHiro [11, 12].

MixHapoHa opranizaitis, mo i€ mia erigoto Opranizarii O0'eqnanux Harriid,
Hutsauit oun OOH, IOHICE® Bu3Hauae 1m0 MHEBMOHISI € TOJIOBHOIO MPUYUHOIO
JUTSAY0I CMEPTHOCTI Y BChOMY CBITi: IIOPOKY Il XBOpoOa 3a0upae >KUTTS OJM3BKO
1,4 MinpiOHM AiTEl BiKOM 10 5 pokiB — 11e Oinbine, Hixk CHI/I, manspis Ta kip pazom
y3ari. [13].

BianoBinHo cratucTyHUX AaHUX MiHICTEpCTBAa OXOPOHU 3A0pPOB’Sl YKpaiHu,
IIOPOKY B YKpaiHi peecTpyroTh 0au3bk0 90 THCSY BUMAAKIB THEBMOHIN CEpe AiTeH
BikoM Big 0 10 17 pokiB, a KOXHI TpU JIHI B YKpaiHi BiJ THEBMOHII TOMHUpAE OJHA

JTUTUHA BIKOM 70 4 pokiB. ¥ XapKiBChKiM 00J1acTi 3apeecTpOBaHO MTHEBMOHIN cepes
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ycboro HaceneHHs npotsirom 2017 poky 12253 Bunanky, 3 Hux 3841 Bunangok cepen
niteit Bix 0 mo 17 poki. Y 2016 porti Ha mHeBMOHIt0 niepexBopimm 15703 ocobu pis-
HUX BIKOBHX I'pyM,B TOMY 4Kcii 4588 aiTell. 3aXBOPIOBAHICTh, KiJIBKICTh BUMAAKIB Ha
koxH1 100THC. HacCeIeHHS cepel] AOPOCIIOTO HACETICHHS CTaHOBWIA 372,33 BUNAAKU y
2017pomi 1488,1 BunaakiB y 2016porii. [Toka3HUKH 3aXBOPIOBAHOCTI TUTSIYOTO Hace-
JIEHHS OUIBIII HDK y JBIYl BHUIII 1 BIATOBIAHO J0piBHIOWTE 901,12 Bunagkam y 2017
pori ta 1077,59 y 2016porti [14].

CratuctTuyHl 1aHi 0XOpOHHU 370poB's Pocii cBigyaTh, 110 32 CiY€Hb - JIUTICHb
2019 poky Oyno 3adikcoBano Bchoro - 341421 BumankiB iHGIKYBaHHS HAa TTHEBMO-
Hit0. 3 HUX y nitedt 1o 17 pokiB - 112 725 4onoBik, y niteit 1o 14 pokis - 106870. A
3a ciueHb-urnenb 2018 poky Bcworo - 367011 oci0, y miteit 1o 17 pokis - 114 687,y
nitert 10 14 pokiB - 109467. [lHeBMOHISI € TOCUTH MONTUPEHUM 3aXBOPIOBAHHSIM, TaK
3 1000 gonoBik y 12 - 14 nopociux Oyjae BUABICHO XBOpoOa. 3 BIKOM JItOAM OLIbIII
CXWJIBHI 10 THeBMOHIi. Tak y mrozieit crapiie 55 pokiB CIIBBIIHOIIEHHS JOPIBHIOBA-
tume 17 1000. Cepen xBopux HacTilie XBOPIIOTh YOJIOBIKA. BOHM CKIIamaroTh Bij
52 1o 56% xBopux, xiHkH Bia 44 10 48 %. [15].

[ndopmariitni mxepena BeecBiTHBOI oprasizaiii OXOpOHH 3A0pOB’s, BiaMiva-
I0Th, 1110 BiJ] THEBMOHII y CBITI IIOPIYHO MOMUPAE OJU3bKO MiJIbHOHA JIFOJICH CKI1anae
Bix 4 10 7% Bia 3axBopinux. Y CIIA mopiuHo BusiBisieThes Bia 3 10 4 MiabioOHA
XBOpHUX Ha MHEBMOHIIO, 3 AKuX Ounpiie HiK 900 THCAY JIKYIOTHCS B CTalllOHApi, MpH-
yoMmy y 60 TUCSY TOCHITalli30BaHUX XBOPHX LI MATOJIOTIA € 0e3MocepeiHbO MPUUH-
HOIO cMepTi. Y KpaiHax €BpoCoI03y KUIBKICTh XBOPUX HE MMHEBMOHIEIO MPOTATOM PO-
Ky nepesuirye 4,2 minbiioHa 4yonoBik [ 16, 17, 24].

Kputnuna cutyartisi ctanocs Ha npu ki"ii rpyads 2020 poky B Kuraiicekiit
Haponaniit Pecniy6umimi. B micTi Yxaup npoBiniii Xy0eii nentpanpHiit vactuni Kuraro
BUSIBJICHO criajiax kopoHaBupycHo# iHpekiii COVID-19 - nmHeBMOHISI HOBOTO THITY,
sKa BUKJIMKaHa KopoHaBipycoM SARS-CoV-2. 3a nanumu HalioHanbHOr0 KOMITETY
3 oxoponu 31m0poB'st Kutato, cranom Ha 24.02.2020 p., 3arampHa KiTbKICTh BUTAAKIB
3aXBOprOBaHHS ckiianae 77150 ocibd, oxyxano 24734 nmoaunu 3aruHysio 2592 ocoowu.

BueHumMu BCTAaHOBJIEHO PHUCK CMEPTHOCTI, SIKMH 3aJIeKUTh Bl BIKOBI Tpynu
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JIFOJIEH, PE3YJIbTATH HABEJICHO HA pUC. 1.
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BIKOBa Kareropis

Puc. 1.1 PiBeHb cMEpPTHOCTI BiJl KOPOHABUPYCY B 3aJICKHOCTI BiJ| BIKY

Bueni BcTaHOBUIIH, 110 HAMOUIBIIOMY PU3UKY IMiAAAIOTHCS JIOIU TTOXUIIOTO Bi-
Ky ctapiie 80 pokiB. PiBeHb cMepTHOCTI B 11l BIKOBIiM rpyni craHoBuTh 14,8%. Pu-
3MK 3aXBOPITH KOPOHABIPYCOM PI3KO MIABHUILYETHCS Y XBOPHUX 3 XPOHIYHUMHU 3aXBO-
PIOBaHHSMH CEpIEBO-CYANMHHOI CHCTEMH, AiabeTy, 3aXBOPIOBAHHSIMH JIUXATbHUX
IIUIAX1B 1 BUCOKUM THCKOM. BCTaHOBJIEHO, 0 YMM BHIIE BiK 1H()IKOBAHUX, THM BHUIIIC
PHU3HK JIETAJILHOTO pe3yJbTaTy: y Billl Big 70 10 79 pokiB BiH ckianae - 8%, Big 60 1o
69 pokiB - 3,6%. Haiibinpmia iMOBIpHICTh OJy>KaHHA Y JIIOJIed MOJOJIIOTO BIKY, B
rpyni Big 10 1o 50 pokiB piBeHb cMEpPTHOCTI 3 BikoM miaBuiryetscs 3 0,2 10 0,4%.
Cepen narnientiB y Biri Big 50 g0 59 pokis BiH ctaHoBUTH 1,3%. Cepen Tux, 1o 3a-
pasuiIncs KOPOHABIPYCIB MPAKTUYHO Hemae JiTed y Bimi 10 10 pokiB. CMepTHICTH ce-
pel 4OJIOBIKIB CTAaHOBUTH 2,8% 3HAYHO BUIIE, HIXK cepel kiHOK 1,7%. Y npoBiHIi
Xy0Oel 3 HaUOIBIIIOK KIIBKICTIO 3apakeHb KOPOHABIPYCOM PiBEHb CMEPTHOCTI CTa-
HOBUTH 2,9%, B iHIIUX npoBiHLisAx Kurato - nmpubnusuo 0,4%, B pe3yapTaTi 4oro 3a-
raJIbHU pIB€Hb CMEPTHOCTI IO KpaiHi KOJMBAEThCS 0114 mo3Hauku B 2,3% [18, 19].

B Toii ke yac KiTBbKICTh 3apakeHNX HOBUM KOPOHABIPYCOM Y CBiTi, 0€3 Mare-
pukoBoro Kurato, nepesunimna 2,4 tuc. ocio, momepau 37. B Ipani momepio 12 ocib,
y IliBnenniit Kopei — 9, B Itanii — 7, B Snownii — 4, B ['oHKOH31 — 2, 10 OAHOMY BHUIIa-
JIKYy JIETAIbHOTO pe3yibTary 3adikcoBano y @panuii , Ha TaiiBani 1 DininmiHax.

Hait6inpme xBopux - 893 - BusiBieHo B Iligenniit Kopei, Ha Ttepuropii
Anonii - 838, 3 Hux moHax 630 mpumanae Ha MacaKUpiB 1 WieHiB ekinaxy Diamond

Princess, sikuii cToAB Ha KapaHTHHI B Mlokorami.
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B Iranii wmamuyersca 1000 xBopux, B Cinramypi - 90, B ['onkonsi - 81,
Ipani - 47, Tainanni 1 CILIA - no 35, na TaiiBani - 28, B ABcTpadii - 23, B Manaiisii -
22, HimeuuwuHi 1 B'etnami - o 16, B OAE 1 Benukiit bpuranii - mo 13, y ®panmii - 12,
B Makao 1 Kanani - mo 10. Menme 10 BunaakiB 3axBoproBaHHs 3adikcoBaHo Ha Pi-
mnminHax, B [Haii, Kyseii, Icnanii, Omani, Pocii, Adranicrani, baxpeiini, benbrii,
Kam6omx1, €runti, @iansuaii , [3paim, JliBani, Henam, [pi-Jlanmi, Hsemii [17 - 19].

BcecBiTHA oprasizaiiisi 0XOpOHHU 30pOB’sl 3poOuia BUCHOBOK Ta MiJHANA Pi-
BEHb 3arpo3u €MiieMii KOpOHABUpYCa J0 «JayXke BUCOKOro». Lle HailBUIUMil piBEHb
pu3uky B rpajauii. OqHouacHo Oynio HajJaHi peKOMEHAallli CBITOBOMY CIIBTOBapHCT-
By, Kutaiicekiii Haponuiit Pecry6uiii Ta iHmum kpainam. B sikocTi 3aranbHux 3aro-
ODKHUX 3aXO071B, HEOOX1THO JOTPUMYBATHUCS 3BUYANHUX MIPABUJI TITIE€HU Ta TOTPUMY-
BaTHUCS MPaBUJI OE3MEKU XapuOBUX MPOTYKTIB.

Cratuctuyni nandi BececBiTHS opraHizaiiiss OXOpOHHU 3/I0POB’ S TOCTIMHO OOHO-
BIIOIOThCS. [IOTOYHI CTaTHCTHYHI JaHHI 3aXBOPIOBAHHS JIOAECH Ha KOpPOHABIPYC Y
CBITi, CTAHOM Ha TpaBeHb Micsib 2022 poky:

- ycboro 3apaxkenux — 509717200;

- cMepTenbHi Bumaaku — 6244000, mo cknanae 1,2%;

- onyxamu — 462638028, mo cknanae 90,8%;

- XBOpIiIOTh Ha jaHuit yac — 40835172, mo ckinanae 8,0 %.

Curyartis 3aJMIIaeThCsl KpUTHIHOK. Y Tabn. 1.1 HaBeneH1 MOTOYHI CTATUCTH-
YH1 JaHHI 3aXBOPIOBAaHHA JIOJIEH Ha KOpoHaBipyc B YkpaiHi Ta Kurtai, cranom Ha
TpaBeHb Micsib 2022 poky.

Tadomug 1.1

CraTucTu4Hi JaHHI 3aXBOPIOBaHHS JII0Jell Ha KOpoHaBipyc B Ykpaini Ta Kurai (na 04.2022)

IToka3Huk Kpaina
Ykpaina Kwuraii

KinbKicTh HaceICHHS, THC 41130 1439324
Yceporo 3apaxeHux 4998517 (12,2%) 203334
CMepTeNbHI BHUIAKU 108329 (2,2%) 4776 (2,3%)
Onyxanm 4824482 (96,5%) 169380 (83,4%)
XBOpIOTh Ha JIAaHUH Yac 65706 (1,3%) 29178 (14,3%)
Kputnuni Bunmaaku - 274
3po6JIeHO TECTIB 19521252 160000000
TecriB Ha 1 MIIH. 451266 11116
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HarmionaneHa cimy»x6a 310poB'ss YKpainu BiaMiuae, Ipy po3rIIAgaHH] 3aXBOPIO-

BaHHS 32 TI0JIOM Y BiJICOTKOBOMY CITiBBITHOIIEHHI, TO KUIBKICTh )IHOK 60%, 90JI0BI-

kiB 40 % BignoBigHo. Posnonin indikoBanux COVID-19 B YkpaiHi 3a BikoM HaBe-

neHo y Tabm. 1.2.

Tabomuis 1.2

CraTncTH4HIi JaHHI 3aXBOPIOBaHHS JII0Jeil HA KOPOHAaBipyc B YKpaiHi 3a Bikom (Ha 04.2022)

I'pyna 3a Bikom, pOoKiB

Kinbkicts iHdikoBaHUX, Y0

0-17 5,00
18-29 11,00
30-49 37,00
50-69 38,00
70 pokiB i cTapiie 9,00

Heo0xiaH0 BIAMITUTH, 1110 BC1 KaTETopii JIIOJeH 3a BIKOM CXUJIbHI JI0 1H(IKY-
BaHHS Ta 3axBoproBaHHs. HacTtopoxkye rpyma miTeil Ta miaaiBKiB, fka ckianae 5 %.
BpaxoByrwoun dakt Toro sk manaemis COVID-19 nponoBxye HETraTUBHO BILUIMBATH
Ha JIIOIEM Y BChbOMY CBITI, pi3HI TPyNH HACEJIEHHS MO-pi3HOMY NEPEHOCTH 110 1H]e-
KIJIO 1 OB'sI3aHi 3 HEF0 00OMexeHHs. JiTH Ta MIIJITKUA TaKOXK CTUKAIOTHCS 3 ICBHUMH
TPYAHOILIAMH, 3aJIEXKHO BiJI iX BIKY Ta BiJl TOT0, SIKMM BIUIMB Ha HUX Hajgae COVID-19
Ta 3aX0JIH, IO BXXUBAIOTHCS 3 METOKO CTPUMYBAHHS 3aXBOPIOBAHHS.

JliT! Ta MiUIITKY, K MPABUII0, CXUJIBHI JO HU3bKOTO PU3UKY 1H(IKYBaHHS, a
KOJIM BOHM XBOPIIOTh, XBOPOOa HalyacTille MPOTIKAE y HUX Y Jierkik dopmi. Y Toit
&Ke Yac NesKl AITH Ta MiJUIITKH BaXXKO MEPEHOCATh II0 XBOPOOY, 1 y KIJIBKOX 3 HUX
BOHA 3aKiHYMJIACS JIETAIbHUM KIHIIEM.

Bin3nauaeThest HEMpOMOPLIWHUIN BIUIMB Ha 3/I0POB'S Ta OJIAronoyrydys IiTeH.
JliTi Ta miJUITKH PI3HOTO BIKY y BCIX KpaiHax CBITY CEpHO3HO CTpaXkIaloTh Bif HAC-
minkiB mangemii. ITos's3zani 3 COVID-19 3axoau MaroTh CUJIBHUM BIUIMB Ha 310POB's
Ta OJIArOMOMy4dst JITEH, MPUIOMY JUTS IESIKUX 3 HUX BOHO MaTUME JOBIYHI HACIIIIKH.

Tak, mangemis COVID-19 npusBena a0 HalMacHITaOHINIOTO MPUITMHEHHS
poOOTH CHUCTEM OCBITH, TOPKHYBIIMCH Maibke 1,6 Munbspaa yuHiB Outbin HiX y 190
KpaiHax CBITY.

Kpim mporo, 3a ganumu omyoiikoBaHoro B ceprHi 2020 p. onuTyBajIbHOTO

nociimkeHHss BcecBiTHROI opranizamii oxopoHu 310poB's "[lynec", mpucesueHoro
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OIIHIII Oe3MepepBHOCTI HAJAHHS OCHOBHUX TOCIYT OXOPOHH 3/IOPOB'S TiJ Yac TaH-
nemii COVID-19, 90% xpaiH noBiIOMJISIOTH PO 3001 y HaJlaHHI OCHOBHUX MOCIYT
OXOpOHH 3/10pOB'a 3 MOMeHTy mnoyatky manaemii COVID. [lo cdep, ne HaityacTime
BiI0OYBaIOTHCS 3001, HAJIGIKUTH 1 HAJTAHHS OCHOBHUX TTOCIIYT OXOPOHU 3JIOPOB'S TITSIM,
HAIMpUKJIaJ, TaKUX K IJIaHOBa IMyHi3amis (e crocyerbest 70% mociyr, 1o Haja-
I0ThCSl Ha BUi31l1, Ta 61% mocayr, 10 HalaroThesl Ha 6a31 MEIMYHUX 3aKJIaJIiB).

3ryOHI HacHiAKU MaHAEeMii HEpIBHOMIPHO MO3HAYAIOTHCS PI3HUX BEPCTBAX Cy-
criuibeTBa. JliTH, 110 y Bpa3IMBOMY COIlaJIbHOMY CTaHOBHII, MTPOJIOBXKYIOTh 31IIITOB-
XYBaTHUCS 3 HEBIAMOBITHO BEIUKAM BIUIMBOM TaHAEMIi 3 IXHIM XKUTTS, SKi BHpa)xa-
IOTHCSI Y JIOBTOCTPOKOBHUX HACIIKAX 37JOPOB'S.

3110poB's AiTel 3aiiMae OJHE 3 FOJIOBHUX MICIb HA MOPAJKY AEHHOMY €BpO-
NEeHCHKOTO perioHaIbHOTO 010po BeecBiTHROI opraHizailii OXOpOHU 3I0POB's, sSIKE He-
3MIHHO BIJJIaHO CIIPaBl OXOPOHU 370POB's AiTEH Ta MIITKIB Ta TypOOTI Mpo Te, 1100
HIXTO 3 HUX HE OYB 3aJIMIIICHUH 1032 yBarolo, y Mipy TOro, K Mi>KHapoJIHa CI1JbHO-
Ta MpoJoBxye O6opotucs 3 napaemiero COVID-19 Taki Hanpsimku poOOTH Bimirpa-
I0Th OCOOJIMBO 3HAYHY POJIb Y 3a0€3MEeUeHH] JOCTYIy AITel M0 MEIUYHUX Ta CoIlia-

JBHUX MOCTYT BIAMOBIAHO 10 MOTPEO, siKi BOHU MaroTh [16 — 19; 21 - 24].

IpuHIUIH JiKYyBAJbHOI0 XapuyBaHHS NPH iHPeKUiiHUX 3aXBOPHOBAHHSIAX

JlikyBasibHE XapuyyBaHHS XBOPUX 3 1H(EKIITHUMH 3aXBOPIOBAaHHSAMHU 0a3yeThCs
Ha OCHOBI 3arajbHUX MPHUHIUIIB JIKYBaJIbHOTO XapuyBaHHs, SIKE 3aCTOCOBYETHCS Bi-
JITOBITHO 10 0COOIMBOCTEN 1H(PEKIIIMHOTO XBOPOTO, KIIHIYHUM MEepediroM 3axBOPIO-
BaHHS, a TAKOXK 3 YpaxyBaHHAM 1HAMBIAYaJIbHUX OCOOJIMBOCTEH maiieHTa. Binmosia-
HO Teopii mpodecopa @. K. MeHbIIMKOBaA, METOIO JTIKYBAIBHOTO Xap4yyBaHHS €: TIiJI-
TPUMKA CHJI XBOPOI JIFOJJUHH 1 CTBOPEHHS HAMOIbII CIPUSTIUBUX YMOB A5 PyHKIIIT
YpaKEHOTO OpraHy 1 B MEpIIy Yepry OpraHiB CUCTEMH TpaBJieHHS [25, 26].

Axkanemikom I'. I1. PynHeBuM 3 BUEHUMHU JTOBEJEHO, 110 palliOHAJIbHE Xapyy-
BaHHS TIOBUHHO OyTH TIOBHOIIIHHUM, BKJIFOYATH BC1 HEOOX1THI iHTPEIIEHTH 1 OyTH J10-
CTaTHIM 3a KaJopiiHiCTIO. PallioHabHe JiKyBaJlbHE Xap4yyBaHHS CTaHOBHUThH HEBIT -

€MHY YacCTHHY 3arajJbHOTO KOMIUIEKCHOTO JIIKyBaHHA XBopuX. JIiKyBambHe Xapuy-
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BaHHS MOBUHHO 3/1MCHIOBATHCS 332 TIEBHOIO CHCTEMOIO PETYNISIPHO, ONTUMAJIBHO SIK
HEOJMIHHA YMOBa MOJIETIIEHHS MOTOYHOI XBOPOOH 1 CTIMKOCTI onykaHHA. JIikyBasb-
HE XapuyBaHHS BapilOE€ThCS B 3aJI€KHOCTI BT psiay (pakToOpiB, BKIIOYAKOYN KIITHIYHUN
cTaH 1 Bik mauieHTa [Ipu mpu3HadeHHI JIKyBaJIbHOTO Xap4YyBaHHS BPAaXOBYETHCS 1H-
JUMBIAYaJIbHICTh XBOPOT0, (DYHKI[IOHAJTLHUM CTaH OPTaHiB CUCTEMH TPABJICHHS, MOX-
JIMBE TIEPEBKHE YPaKEHHSI KOHKPETHOTO OpPTraHy, 0COOJIMBO XapaKTepHE IS JTaHOTO
3aXBOPIOBAHHS, TSKKICTh KJIIHIYHOTO Mepediry, a TaKoXk Mepioj 1 MPOTHO3 XBOPOOH.
Buenumu cnineHo 3 akagemikoM . II. PymHeBum cdopmynboBaHi KapauHaIbHI
IPUHLIMIN JTIKyBaJIbHOTO Xap4yyBaHHA 1H(EKIIHNX xBopuX. JlikyBanbHe XapuyBaH-
HSl TIOBUHHO OyTH: 1) (pi310JI0T1UHO COPSIMOBAHUM, 2) HO30JIOTUYHO AudepeHiiiioBa-
HUM, (BIJIMOBIAHO Ki1acudikallli 3aXBOPIOBaHHs), 3) MaTOreHETUYHE OOTPYHTOBAHUM,
4) KTHIYHO TTOKAa3aHUM 1 JUHAMIYHUM, 5) IHAUBITyaIbHO KOHKPETU30BaHUM. [25 -27].

JlikyBanpHe Xap4yBaHHS IMOBUHHO OyTH MOBHOIIIHHHUM 1 IIaJHUM. BoHO 3amo-
BHIOE BTpPATHU OPTaHi3My B XOJ1 XBOpOOHU, 3MIIHIOIOUM XBOPOTO B (pa3i oyKaHHS.
[Tpu cTBOpeHHI JIKyBaJbHOTO XapuyBaHHsS BPAaXOBYETHCS CYMYyTHI XBOpPOOH, 1HAMBI-
NyadbHy HETIEpEHOCHMICTh XBOPUMH OKPEMHUX XapUYOBUX MPOIYKTIB, a TAKOXK MPOBE-
JeHy SK crenu@ivHy, Tak 1 HecneuudiuHy Tepamito, BKIOYA0YH MOXJIMBUNA MOO1Y-
HUW BIUTUB MEJMKAMEHTIB Ha CYKYITHICTh IIOA0 CTIHKOCTI MOPGOIOTIYHUX 1 (DYHKITI-
OHAJILHUX BJIACTUBOCTEH JIIOMMHU. Pariion xapayBaHHS iH(EKIIITHOTO XBOPOTO MOBU-
HEH KOMIIEHCYBAaTH BCi 3aTpaTH Kalopiil. [’a moBuHHA GYTH CMAYHOIO, Pi3HOMAHIT-
HOIO, TIOBHOIIIHHOIO, BKJIFOYATH B ce0e OUIKU, BYIJIEBOAM, JKUPHU, IIJABUIICHY Kijb-
KICTh BITaMiHIB, TOCTaTHIN BMICT MiHEepaJbHUX coJjei 1 Boau [28 ].

binku ocHOBHUI MaTepiall, HEOOXITHUN IJII PETeHEPATUBHUX, OCOOIUBO IS
IMYHOJIOTIYHUX Ta IHIIUX aHA0OJIYHUX MpolieciB. XBOpHil 3a 100y MOBUHEH OTPH-
MYBaTH B TOCTPOMY Iepiojii XxBopoOu npubmmsHo 1 r Oinka Ha 1 xr macu Tina. [lpu
OJIy’KaHH1 KUJIbKICTh CIIO)KMBAHOTO O17Ka 3pocTtae Bijx 1,5 1o 2 r Ha 1 KT Baru i Oijb-
nie. PerymtoBanHs BBejeHHs OlJIKa, Ja€ 3MOT'Y BITHOBJIFOBATH 3aJI0BUIBHUIN OLTKOBUH
OanmaHCy B OpraHi3Mi XBOpO1 JIIOAUHU. Y pallioH XapuyBaHHS XBOPOro 3 iHGEKUIMHUM
3aXBOPIOBAHHSAM BKJIIOYAIOTHCS OIIKM POCIMHHOTO TBAPWUHHOTO TOXOJDKCHHS, a Ta-

KO pUOU HE )KUPHUX COPTIB, BUKIIIOUAIOThCA AL [27 -28].
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Y no6oBwuil paiioH 1H(EKIIITHOTO XBOPOro, BYTJI€BOAM MOBUHHI OyTH BKJIIOYE-
Hi 3 po3paxyHKy 5 r Ha 1 kr Baru Tina, npu6aussao Bix 300 mo 400 r, mo 3a Kajgopiii-
HICTIO TIOKPHBA€E TMOJIOBUHY €HEPTeTUYHHX BUTPAT XBOPOTO. BBeneHHS BYTJIEBOIB
HEOOX1/IHO 3 METOIO TIIIKOT€HOYTBOPEHHS (METa0OMIYHHUM HIISAX CUHTE3Y IIIIKOTEHY 3
III0KO3H). PEKOMEH10BaHO BKJIIOUEHHSI B PalliOH CJIIM30B1 BiABApH 3 KPyN (SUHOI, Bi-
BCSIHOT, PHCY), @ TAKOXX MIIICHUYHUX BUCIBOK. /{0 BiIBapiB JIJIsi CMaKy J0JIalOThCS BiI-
BapH 3 (PPYKTIB 1 OBOUIB, CUIb, I[YKOP, JUMOHHHH CiK. OHOYACHO AOUIIBHO BKIIO-
YEeHHs B PaIlioH pi1JIKi Kalll (pucoBa, BIBCSIHA, IpedaHa), KapTOIUISHE IMIOpe, a TAaKOXK,
MYCH, KOMIIOTH, Keje, PpyKTOBI 1 AT1AHI COKU, IeueHl PpykTu. COKHU 31 CBIKHUX AT,
(GpyKTIB 1 OBOUIB 3aliMalOTh BaXXJIMBE MICIIE€ B Xap4yyBaHHI XBOPHX, TaK SIK MICTATb
Oarato BYTIJIEBOJIIB, coJiei 1 BiTamiHiB. CBIXKI HE MIPOTEPTI 0BOYi 1 PPYKTH ripiie me-
peHOCAThCSA, HK COkH. KIITKOBHHA, fiKa MICTUTHCA B (PYyKTax, Mae BaKJIMBE 3Ha-
YEeHHS TEPIII 3a BCE IS MOJIIMIICHHS TIEPUCTATBTUKY, (OPMYBaHHS KAJIOBUX Mac i HE
BiJIirpa€e CyTTEBOT POJIl B XapyyBaHHI XBoporo [28].

Kupu € BaXJIMBUM €HEpPreTHYHUM naoaatkom. Kupm, skupHa 1ka 0COOIUBO
NPOAYKTH PO3May KUPIB, BAXKKO MEPEHOCITHCS XBOPUMHU. PEKOMEHIOBaHO IS XBO-
pux 3 iH(EKIIIMHUM 3aXBOPIOBAHHSM KHUPH POCTHMHHOTO 1 MOJIOYHOTO TIOXOKEHHS [28].

VY nepion iHDEKIIHHOrO 3aXBOPIOBAHHS, XBOP1 BTpavyarOTh Oarato piiiHM 1 Mi-
HEpaNbHUX coyieid. B pe3ynbrarti y XBOPUX BUHHKAIOTH OPYIIEHHS BOJHO-COIHLOBOTO
o0MiHy. Oco0JIMBO BakKKl OPYIIEHHS! BOJAHO-COJIBOBOI0 OOMIHY, MOXKYTh IPUBECTU
JI0 CMEPTEIHHOTO PE3yIbTaTy. KOPEKIIisi BOAHO-COIBOBHUX MOPYIICHh MOKIIMBA LIS
XOM BJIMBaHHS PO3YMHIB HEOOXITHUX coJiel abo remoianizy. B manomy Bumaaky He-
00X1IHO BKJIIFOYATH B PAIliOH BOJY, BIBApH HACTOI JIIKAPCHKUX POCIIMH, HATypaJibHI
OBOYEBI 1 PPYKTOBI COKHU, 3araJIbHUN 00CAT piIUHM 110 2 JITPIB Ha 100y [28].

[Ipu nikyBaHHI XBOpuX 3 1H(QEKUIMHUMU 3aXBOPIOBAHHSIMH, 3aCTOCOBYETHCS
Teparisi MPOTUMIKPOOHUMH 3aco0aMu, TOXITHUMHU aMily CYJIb(aH1I0OBOT KUCIOTH -
cyibbaHUIaMiIHI IpenapaT, a TAaKOX aHTHOIOTUKH IMIUPOoKOi 1ii. BueHi iHdeKI10H1-
CTH BBaXKAIOTh, 10 JIJISI TAKUX XBOPHUX HEOOXITHO Teparris 3 BiIHOCHO BUCOKHMHU JI0-
3amu BiTaMiHiB rpynu B. IligBuiena norpeba y Bitaminax rpynu B, oOymoBieHa ta-

KO’ 3HAYHOIO POJUTIO BYTJIEBO/IB B XapuyBaHH1 1HGEKUIHHUX XBOpUX [28].
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XapuyBaHHS 1HPEKLIHHOTO XBOPOr0o MOBHHHO OyTH ApoOOBHM, 0OCAT TXKi, 1110
NpUIMAaETHCS 3a OAMH Pa3, - HEBEIUKUM. Po3MOoa1T 11 3A1MCHIOETHCS TAKUM YHHOM,
1100 HaNO1IBII MOXKKMBHA TKa 1 B OLIBIIIN KIJIBKOCTI MpHUIIajiajia Ha TOW Yac, KOJIH Te-
MIEpaTypa y XBOPOTO y BUNAAKaX PI3KOTO AOOOBOTO KOJMBAHHS ii 3HUKYETHCS 0
MIHIMAJILHOTO P1BHSI.

Benuke 3HaueHHS Ma€ peOJOTIYHUI CTaH MPOAYKTIB, IJsl BaXKKUX XBOPHUX B
nepiof rocTporo nepediry i>ka moBuHHA OyTH B PIAKOMY BUTIIAL, 100 11 Jeriie Mo-
J)KHa OyJI0 KOBTaTH Oe€3 po3)KOBYBaHHS. Pinka, moOpe mozapiOHeHa Dka HeoOXigHa
0CO0JIMBO TUM XBOPHM, Y SIKHX MICJs Teparnii aHTHO10TUKaMHU, PO3BUHYBCS aQTO3HUMN
ctoMatuT. I'pyba ia BUKIMKae XBOPOOIUBI BIAUYTTS, Kl MOXKYTh OyTH HACTUIbKH
CUJIBHI, 1110 XBOPUH 3MYIIIEHUN BIAMOBUTHCS Bif i2ki. OTHOUACHO pijiKa i’Ka HEOOX11-
Ha XBOPHUM B pa3l XapuyBaHHS iX uepe3 30H7. TakuM XBOPUM PEKOMEHIYETHCS PiJKa
>Ka 31 3HIDKEHOT KaJOPIMHOCTI Ta 3HMKEHUM BMICTOM XJIOPUCTOTO HATpit0. Y 1000-
BUI paIlioH XBOPOTO 3 BIJTHOCHO HE TPUBAJIUM 3aXBOPIOBAHHSAM Ma€ BXOJIUTH OLJIKIB 1
KHUPIB B 3aragbHOMY 00°eMi He Oinbiie Hix 30 1, ByraeBoais Big 200 mo 300 r.

VY mepioai BiTHOBJICHHS XBOPUX 3 PI3HUMHU 1H(PEKIIWHUMHU 3aXBOPIOBAHHIMU
KaJIOpIHHICTh 1K1 301blIyeThes, 1 moBUHHA ckiazaty Big 2500 mo 3000 xanopiil.
Bwmicr 61nka 36inbmryerbest 1o 150 - 200 r. BrirogaeTbes 10 paiioHy OUTKOBI MPOAY-
KTU POCITMHHOTO TBAPUHHOIO MOXOJ/KEHHS, @ TAKOXK JINCTOBI OBOYI, B SIKUX BHCOKHIA
BMICT 3aii3a 1 kanplito [27 -28]. JlikyBanabHe XapuyBaHHs, K€ MPABUIBHO CKJIAJIEHO
Ta PEryJspHO MPOBOAMUTHCS € HEOOXIJIHUM KOMIIOHEHTOM JIIKYBaHHS, IO CIPHSE

CKOPIIIOMY OJ1y>KaHHIO XBOPOT JIFOJINHHU.

JIikyBaJjibHe XapuyBaHHA NPHU 3aNaJIeHi JIereHiB

JlikyBasibHE XapuyBaHHsS Ma€ BaXKJIMBY POJIb IPH MPOBEACHHI KOMIUIEKCHOT Te-
parii 3aXBOpIOBaHb OpraHiB JuxaHHA. PaiioH OyayeThcs 1HAUBIIyaIbHO 3 ypaxXyBaH-
HSIM XapakTepy OCHOBHOTO IMPOIIECY MAaTOTEHETHYHUX MEXaHi3MiB, YCKJIAaIHEHb 1 Cy-
MYTHIX 3aXBOpIOBaHb. OOOB'I3KOBO BPAXOBYETHCS MOXKIMBICTD 3MIHU MATOJOTTYHOTO
IPOIIECY CEPIIEBO-CYIMHHOT CUCTEMH 3 PO3BUTKOM JIETEHEBOTO CEPIIs 1 HEIOCTaTHOC-

TI KpOBOOOIry 3a MpaBO-IUTyHKOBUM TUIOM. [Ipu em@izemu nerexiB (30UTbIICHHS
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00'eMy anmbBeOJI 32 paXyHOK pyHHYBaHHS MEPETUHOK MK HUMU. JlereHi 301IbIIyI0Th-
cs1 B 00'eMi, HE CTIAIAIOTHCS, CTAIOTh MIIIBUMU, TUXAJIBbHI TIPOXOIU 3BYKYIOThCS) [29]
JiKyBaJIbHE Xap4yBaHHS B OCHOBHOMY MPU3HAYAETHCS, BUXOIIIH 3 (DYHKIIIOHAIBHO-
ro CTaHy CepleBO-CYIMHHOI cucTemu [31].

[Tpodecop b. [I. bopeBchbka 1 psiji BUSHUX Bi3HAYAIOTH, 110 MPH TOCTPUX ITHE-
BMOHISIX Y JINXOMaHKOBOMY TEpioJi MiABUIITYEThCS OCHOBHUM 0OMiH. [Iporpecye iH-
TOKCHUKALli OpraHi3My JIIOJUHU TPOAYKTaMU KUTTEAISIIBHOCTI MIKPOOPTaHi3MiB po-
smany. [linBUIY€eThCS HABAaHTA)XKCHHS Ha CEPIIEBO-CYIMHHY CUCTEMY, B Pe3yJbTari
YOro B BaKKHX BHUIAJKaX MOKE PO3BUBATHUCS HEAOCTATHICTH KPOBOOOITY. 3HUKYETh-
csi GyHKIIOHANIbHA AISUTbHICTh OpraHiB TpaBieHHs [34, 35].

JlikyBanbHE Xap4yBaHHS MIOBUHHO CIPUATH IIBUIKOMY BUPIMICHHIO 3aMaIbHO-
'O MPOIIECy, AE3IHTOKCHUKAIIll OpraHi3My, MiIBUIIEHHIO HOTO IMyHHUX BJIACTUBOCTEH 1
3arajabHOI PEaKTUBHOCTI, IIa/IIHHS OPTaHiB CEPIEBO-CYIUHHOI i TpaBHUX CHUCTEM, 3a-
NMoOIraHHI0O MOXJIMBUX HEraTHBHUX BIUIMBIB (apmakorepamii. [IpoTuzananpHuit
edeKT 3a0e3meuyeThCs 32 paXyHOK OOMEXKEHHSI KUIBKOCTI BYTJICBOIIB B 3arajJbHOMY
06cs31 Bix 200 1o 250 1, coui Bij 6 10 7 T 1 30UIBIIEHHSM BMICTY B pallioOHi CoJiel Ka-
JBITII0. 3 METOI0 3HIKCHHS IHTOKCHKAIIl OpraHi3My MOKa3aHO BBEACHHS JOCTATHHOT
KUIBKOCTI BITaMiHiB (0COOJIMBO acKOpOIHOBOI KUCIOTH) 1 piauHu B 00cs31 Bia 1400
10 1700 mut. 3a yMOBH BiJICYTHOCTI CeplieBoi HejocTaTHOCTI [36 -38].

3arajbpHy KaJIOPIMHICTH PAlliOHy B TOCTPOMY JIMXOMaHKOBOMY Mepioji, HEOO-
X1JHO 3HAYHO 3HM3UTH B 3arajibHOMY 00cs31 Bix 1500 mo 1800 kkan. JomycTtumo
BMicT OuKiB Bix 50 g0 60 T, xxupiB Big 30 g0 40 T, m0 B moeaHaHH1 3 1poOOBUM Xap-
YyBaHHSAM, PUHOM 1K1 0 6 - 7 pa3iB Ha 100y 1 BXKMUBAHHSIM MEPEBAXKHO PIIKOI 1 J10-
Ope Mo piOHEHOT 1K1 CIIPHUSIE MAIHHIO JiSTIbHOCTI OPTaHiB TPaBJICHHS.

VY nepion ogyx’aHHS 3HAYHO MiABUILYETHCS KaJOPIHHICTH T000BOTO paIliony B
3arasibHoMy 00cs31 Big 2500 mo 3000 xkaim B OCHOBHOMY 3a PaxyHOK 301JIbIIICHHS
BmicTy O1kiB Bif 130 mo 150 r, sxupiB Big 80 10 90 r, B TOM K€ yac BYIJIEBOJIB B
menmomy 06’emi Big 300 mo 350 r. 30araueHHs paiioHy OLTKOM CHpHsI€ TONMOBHEH-
HIO IOTO BTpAT Mpu po3naji TKaHWH, BIIHOBJICHHS CTPYKTYpH 1 (PYHKIIIT JIereHb, Mpo-

TyKITi aHTUTLI, MEPENTKOHKAE JIEHKOTeHIi (3HKEHHS KITbKOCTI JISHKOIUTIB B OJTU-
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Hutll 00'emy kpoBi (menie 4000 B 1 mki)) [30], sika MO>ke pO3BUHYTHUCS B pe3yibTaTi
BXKUBaHHS Cylb(aHUIaMIIHUX TpernapaTiB, Kl BUKOHYIOTh aHTHUMIKpoOHOi nii. B
paLioH XapyyBaHHs BKJIIOYAEThCS 0J110J1a 3 CUPOBUHU POCIMHHOIO Ta TBapUHHOTO
MOXOJIKEHHSI, IKa MICTUTh 3HaYHY KUIbKICTh OUIKIB, )KHUpIB, KJIIITKOBUHA Ta BITaMiHIB.
OnHovacHO 30UTBIIYIOTH KIJIBKOCTI coiii Bij 10 1o 12 r, BoHa HEoOXiaHa AJ1s1 BUPOO-
JIEHHSI COJISTHOI KMCJIOTH LUIYHKOM, CHpPHUS€ MIJBUIICHHIO alleTUTy. Y 3B'3KYy 3 LIUM
MOKAa3aHO B)KMBAHHS MPOAYKTIB, IO CTUMYJIOIOTh IIIYHKOBY CEKpPELil0 30BHIIIHE-
CEeKPETOpHY MisUIBHICTh MIANLTYHKOBOT 3am03u [31 - 33].

3 METOI0 CTUMYJISALIT 3aXUCHUX CHJI, pEHapaTUBHUX MPOLECIB (MTPOLIECH BiTHO-
BJIeHHs mouyaTkoBoi cTpykTypu JIHK B pesynbrari BruMBy Ha Hei pi3HHX OioJoriy-
HUX, (PI3UYHMUX 1 XIMIYHUX areHTIB, Kl CTAIM MPUYMHOIO 11 mopymieHHs) [32], 1 3amo-
BHEHHS J1e(hiUTy BiTaMiHIB B OPTraHi3Mi MMOKa3aHO MiJBULICHUM X BBEIEHHS 3 TKEI0
0COOJIMBO PETHHOJY, aCKOPOIHOBOT KHUCJIOTH, BiTaMmiHIB Ipynu B. AckopOiHoBa Kuc-
JI0Ta CIIpUSE 3HIKEHHIO THTOKCHKAIIl OpPTraHi3My, pa3oM 3 TiaMiHOM 1 pubodiaBiHOM
MO3UTHBHO BIUIMBA€ Ha OKHUCIIIOBAJIbHI MPOLIECH W OpraHi3Mi 1 611koBHil 00MiH. Pe-
TUHOJI TIOKpaIly€e pereHepalliro CIM30Boi 000JOHKH AUXaTbHUX MIIAXIB [32].

XapuyBaHHSI XBOPO1 JIIOJUHU MMOBUHHO IPYHTYBaTUCS Ha (P1310JOTIYHUX TOT-
pedax oprasismy 30pOBOI1 JIFOJMHU B OCHOBHUX INO’)KMBHHMX PEYOBHHAX Ta €HEPIii 3

ypaxyBaHHSIM CTaJlii XBOPOOH, PiBHS Ta XapaKTepy NMOPYIIeHh OOMIHHUX MPOILIECIB.

JIikyBajibHe XapuyBaHHsI JIiTed Pi3HMX BIKOBUX I'PYI NPH 3anajieHi JiereHis

HezanexxHo Bif BIKYy IWTUHH, MEPIoy XBOpOOM, XapuyBaHHS MOBUHHE OyTU
PI3HOMAHITHUM 1 MOBHOIIIHHUM. /[00OBUIl pallioH AUTHHU MOBUHEH BKJIKOYATH BCi
NMOTPiOHI MOXWUBHI PEYOBUHHU, MIHEPAIbHI COJl Ta BOJAY B JIOCTATHIX KIJBKOCTSX 1
NPaBWJIBHUX CHIBBITHOIIEHHSAX. Y MEpIIl JIHI 3aXBOPIOBAHHS MPH TSHKKOMY CTaHi,
BUCOKIN TeMrmepaTypl, BUpOKEHUX O3HAKaX IHTOKCHKAIlli, XapuyBaHHS JUTUHHU O0-
MEXYEThCA Ha KOPOTKUM yac. Hamani mocTymnoBo 06’eM ki 30UIbIIYIOTH BIATIOBITHO
70 BIKOBUX MOTpeO nutvHU. HeoOXigHO BIIMITHUTH, IO SIK HEIOCTATHE KUTHKICHE 1
SKICHE Xap4dyBaHHS, TaK i1 MEPEeroyBaHHS IUTUHU HETATUBHO MO3HAYAIOTHCS Ha 3a-

raJIbHOMY CTaHi, 3HI)KYETbCSI alleTUT, MOPYIIYIOTbCA MPOIECH TPaBJIEHHS Ta OOMIH
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pPEUOBUH.

[Ipu mpu3HaveH1 JIKYyBaJbHOTO Xap4yyBaHHS JUTHHI SIKa XBOPIE, BPAXOBY€ETHCA
BIK, 3araJIbHUI CTaH, HasBHICTh 1 CTYIIHb 1HTOKCHKAIIil, TIepioa XBOpOoOH, (PyHKIIIO-
HaJIBHUW CTaH OPTaHiB TPaBJCHHS, alleTUT Ta 3MIHU B POTOBIM MOPOXHHUHI. Y TOCT-
Ha OyTH MpoTepTa y BUTJIAI MIOpe (OBOUYEBUX, M'ICHUX, pUOHUX Ta 1H.), 100pe po3-
BapeHMX Ta HamiBpiAKuX Kail. KinbkicTh 00’eMy 0OMEXYIOTh, P MOJIIMIIEHHI 3ara-
JIBHOTO CTaHy B PAIliOH MOCTYIIOBO BBOJSITH CTPABH, SIKI BAKHMBAIOTH 37I0pOBi AiTH [39].

JIJ1s1 T IBHUINIEHHS] BMICTY BITaMiHiB, 0 PAIiOHy BKIIFOYAIOTh BIAMOBITHUM YH-
HOM TMiJIFOTOBJIEHHI OBOYl, (PPYKTH Ta Aroau, a TaKOXX HaBapH IUIOAIB IIMIIIUHH,
KOHIICHTPAT 31 CMOPOJIMHU Ta COKH MPH MOKA3aHHSIX.

VY xapuyBaHHI JiTeil, XBOPUX Ha MHEBMOHIIO, HEOOXIAHO TOTPUMYBATH MPaBU-
JILHOTO CIIIBBIJTHOIIICHHS MOXUBHUX PEYOBUH y J000OBOMY parlioHi. HagmipHe Bxku-
BaHHS BYTJICBOIB BHUKJIMKAB IMOCWJICHE OpOJiHHS B KUIIEYHHUKY Ta 3AYyTTS JKUBOTA,
TO/1 IUXAHHS y XBOPUX HA IMHEBMOHIIO JITEH CTa€ 4acTIIUM Ta TOBepXxoBUM. Haii-
O11pI1 OOTPYHTOBAHO BUCHUMH IPU MMHEBMOHII TOJyBaTH JiTEH, 1110 MepeOyBarOTh HA
HMITYYHOMY YH 3MIIIAHOMY BUT'OJIOBYBaHHI, MOJIOYHOKUCIUMH CyMilllaMU, BOHU CTH-
MYJTIOIOTh CEKPEIlI0 OpraHiB TpaBiieHHs. [Ipu jJikyBaHHI MHEBMOHII aHTHO10TUKAMU
MOJIOYHOKHCII1 CyMIIlll 3ao0iraloTh BAHUKHEHHIO JUCOaKTepio3y, TOOTO TaKOro CTa-
Hy, KOJIU HOpMajibHa MIKpOOHa (iiopa KHUIIEYHHKA 3aMIHIOETHCS YMOBHO MAaTOTECH-
HOIO UM HaBiTh TATOTCHHOIO.

HeoOxiaHy KiIbKICTH OUIKIB, )KUPIB Ta BYTJIEBOAIB JITSIM, XBOPHUM ITHEBMOHIIO,
BH3HAYAIOTh 3aJIE)KHO BIJ XapakTepy BUTOJOBYBaHHS Ta BIKy. Y pa3l HMpUPOTHOTO
BUTOJIOBYBaHHS JTMTHHA, XBOpAa Ha IMHEBMOHIIO, TaK CaMo, SIK 1 3I0pOBa, TTOBHHHA
oJlepKyBaTH Ha 100y Bix 2 70 2,5 T 61nka Ha 1 kxr macu Tina. [lpu 3mimanoMy BHUTO-
JIOBYBaHHI1 J1000BY MOTpeOy B OUTKaX BU3HAYAOThH 3QJICKHO BiJl KUIBKOCTI BXKUBaHHS
IPyIHOTO MOJIOKA, B CEpEAHBOMY II€i TTOKa3HUK CTaHOBUTH BiJ 310 4 T Ha 1 KT Macu
Tina. [Ipu mTydHomMy BUrooByBaHHI BMICT OUIKY MOBHHEH ckianaT Bif 4 10 4,51
Ha 1 xr Baru. KigbkicTh sxupiB y mepiii 3 micsii Mae cTaHOBUTH Bif 6,5 1o 7,0 T, Ha 1

KI MacH Tina. KiTbKicTh BYTJI€BOMIB BU3HAYAIOTh 3 PO3paxyHKy Big 12 mo 13 r Ha 1
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KI' MacH Tijla IUTHUHU, HE3AJIEeKHO BiJ Xapakrepy BUronoByBaHHs. [Ipu 3axBoproBaHH1
Ha MTHEBMOHIIO J1TH BiKOM Bif 1 10 3 pOKiB MOBHHHI OAEpXKyBaTu Ha 100y 4 T OLJIKIB,
4 1 xupiB, Bia 14 10 15 r ByrieBoaiB Ha 1 KT Macu Tij1a TUTUHU.

Bueni meniatpu BiaAMi4aroTh, IO AJIE XBOPOi Ha MHEBMOHIIO JTUTUHU BEIIUKE
3HAQYEHHS MAIOTh OLJIKM TOMY, IO MPH HEJOCTadl X 3HUKYETHCS OMIPHICTh OpraHi3-
My 110 1H(EKIII1, MOPYyIIYyIOThCs (QYHKIIT IEHTPAIbHOI HEPBOBOI Ta EHJOKPUHHOI CHUC-
TeM, 3HIDKYIOThCSI OKUCITIOBAJIbHI MTPOIIECH B TKAHMHAX, BUHUKAE BITaMIHHA HEIOCTA-
THICTb. OCOOJIMBO HETaTUBHO MO3HAYAETHCS HEJ0CTavya OUIKIB Ha mepediry mHeBMO-
Hii y HemoBiAT. KoMIieHcalito HeoCTaTHRO1 KUTBKOCTI OUIKY BHUBIIIYIOTH MPUHIHU-
IIOM JI0ZlaBaHHs B JOOOBHI pallioH JITEH, [0 XBOPIIOTh HA MTHEBMOHIIO, KPIM MOJIO-
YHOKUCIIMX CYMIIIEH, 1HII CTpaBH, SKi MICTATh OUIOK, a came MPOJYKTH Ha OCHOBI
CHUPOBUHHU POCIMHHOTO Ta TBAPUHHOTO MOXOXKEHHS.

[Ipu 3amaneHHi JIeTeHb y IITEH 3aCTOCOBYIOTh XapudyBaHHS 3 ypaXyBaHHSM iH-
JIVBITyaJJbHUX OCOOJIMBOCTEH AUTHHH, ii BiKY, XapakTepy BUTOJOBYBAaHHS JI0 3aXBOPIO-

BaHHS, CTaHy JKUBJIEHHS, @ TAKOXK MEPEHOCHOCT] BXKUBaHUX cyMilei un ctpas [40 - 44].

BukopucranHs JikapcbKHUX POCJIHH B PalliOHi JIIKYBAJILHOIO XapYyBaHHSA

JlikyBanbHa Jisl JIKQPCHKUX POCIWH HA 3JI0POB'S JIFOJUHU BIIOMO 1 TTOCTIHHO
BUKOPHUCTOBYETHCS K B TPAIMIINHINA, TaK 1 HeTpaauuiHii meauiuHi. [lupoko Bu-
KOPHUCTOBYIOTHCSI B MEAMIIMHI Pi3HI JIKAapChKI Mpernapatd Ha OCHOBI JIIKYBaJbHUX
TpaB: 4ai, 0anb3aMu, ekcTpakTu. [Ipenapatu Ha OCHOBI JIIKAPCHKOI POCIMHHOT CHUPO-
BUHU OUTBII MPUPOIHO BKIIOYAIOTHCS B OOMIHHI MPOLIECH OpraHi3My, MarOTh M SIKY 1
HIMPOKY TepaneBTUUHY Ait0. HacmiakoM 1p0ro € 100pa nepeHocuMicTh Ta (PaKTUIHO
B1JICYTHI T0014HI eeKkTH. 3a JaHUMHM BUYEHUX, YACTOTA YCKJIATHEHHS MPU BUKOPHUC-
TaHHI TpernapariB Ha OCHOBI JIIKAPCHKUX POCIUH HE mepeBuirye 1%, npuuomy TsK-
KICTh X MEHIIl BUpaXkeHa [45].

Heo0xigHo BiJI3HAYMTH, 10 3aCTOCYBAHHS JIKAPCHKUX POCIIHUH, € JIMIIE CKJIa-
JIOBOIO YaCTHUHOIO 1. BXOJUTh B KOMIUIEKCHY CXEMY JIIKyBaHHS, 0COOJIMBO aKTyaJlbHO
B IJIaH1 TPoG1IaKTUKKA Ta BIIHOBIIOBAJILHOTO JIIKyBaHHs. B manuit yac copmoBaHna

HOBITHSI KOHIENIis (piToTeparii, 3aCHOBaHa HAa BUKOPUCTAHHI JOCBIy HapOAHOI BIT-
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YU3HSAHOT MEIUIIMHY 1 3apyO1KHOT METUIIMHY, a TAKOXK Ha peanizallii BCiX CydyacHUX
HAyKOBUX JIOCATHEHB B Taimy3i gapmartii [46].

BuxopucTtanHs TiKapChbKUX POCIHH Y JIKyBaHHI 3[IHCHIOETHCS IPUHIIAIIOM 30-
BHILIHBOTO 3aCTOCYBaHHS, a00 mpuiioM BcepeauHy. EdipHi Macna jeTrodi, 3amaiiti,
OpraHiuyHl pEYOBUHM TEPIICHOIIHON (OpraHivHi 3’€IHaHHSA, SKi MICTITh KUCEHB), a00
apOMaTUYHOI MPUPOAM) MPOHUKAOTH Yepe3 IMIKIpy IMiJ Yac MPUHAOMY JKapChKUX
BaHH, PO3TUPaHb, KOMIPECIB, BCTYMAlOUM B MDKKIITHHHY DPiIUMHY, JiMQy Ta KPOB.
BoHu miaCHIio0Th MiKPOIUPKYJIAIII0, CIIPHUSIOYN 3MEHIICHHIO 3aMalbHOTO HAOpsKY,
Ta BIAHOBJIEHHIO AuXanbHO1 GyHKIIT [IpoHnKatoun dyepe3 cim30By 0OOJOHKY HUTYH-
KOBO-KHMIIIKOBOT'O TPAKTY IPH BHYTPIIIHBOMY 3aCTOCYBaHHI, e()ipHi Macia HaAXOAATh
B 3arajlbHUil KPOBOTIK 1 CTBOPIOIOTh MYKOIITHYHY, BIIXapKyBalbHy, OPOHXOJITUYHY
1 IPOTUMIKPOOHY Aii.

[Tpu nikyBaHHI TUXaTbHUX MUISIXiB IAPOKO BUKOPUCTOBYIOTH JIUCTS €BKATINTA,
HUPKH Oepesu, oA GeHxemro, 32 paxXyHOK TOTO, III0 BOHU HE BUKIIMKAIOThH aJieprilo.
a edipHa OJis €BKAIINTa € HAWOUIbII TIMOaJePreHHOi CyOCTaHLi€. 3a XIMIYHUM
CKJIaJIoM 1 (hapMakoJIOTTYHUMHU BJIACTUBOCTAMU ILIOAM (DEHXETI0 JykKe OIU3bKI J10
aHICy 1 3aCTOCOBYIOTHCS B SIKOCT1 aHAJOra 1 sIK pOCIMHHA CUPOBHHA, 1110 BOJOIIE Jie-
SKMMHM TIepeBaraMu B MOPIBHSIHHI 3 uioaMu aHicy. OmHi€ero 3 ocobauBocTer henxe-
Jis BIH OUIbIII BUBYEHUM JIJIs1 3aCTOCYBAHHS B JIIKYBaHHI JIITEH MPU PI3HUX 3aXBOPIO-
BaHHsAX. HeoOxiaHO BiA3HAYUTH, IO (papMaKoOJIOTIUHA ISl JIUCTS eBKajJinTe 00yMOB-
JIeHa HAsBHICTIO HE TIJIbKM KOMIIOHEHTIB edipHoi omii (1,8-1iuHeon), ane 1 apyroi
rpynu 010J0TIYHO aKTUBHUX CHOJYK - (peHOJoambAeriamMmi TepreHoiniB (KOHIIoOMe-
paTt (EeHONBHOrO 1 TePHEHOIAHUX 3'€JHaHb), 110 BOJOIIOTH BUCOKOIO MPOTHUMIKPOO-
HOIO Ta OAKTEPUITUIHOIO aKTUBHICTIO [47].

[Tpu 3amanenHi 1 iH}EKUil AUXANTbHUX NUIIXIB HIMPOKO BUKOPUCTOBYIOTH Ji-
KapChKi POCIMHY - 4eOpelb 3BUYaiiHMIA 1 4eOpelb MOB3Yy4Hii, OCHOBHIMH KOMITOHEH-
Tamu e(ipHOi oJIii AKMX € TUMOJ 1 KapBakpoJ. BijoMi mpoTUMiKpoOH1 BIACTUBOCTI
TUMOJTY, SIKI IPOSIBIISIIOTh OAKTEPUITMIHY JIIF0 Ha KOKKOBY maToreHHy Quopy, 6akre-
pIOCTaTUYHY 1110 HA TPaMHETaTUBHI MIKpOOPTaHi3MH, BUCOKY MPOTUTPUOKOBY aKTH-

BHICTH IIOJI0 TATOTEHHUX TPHOIB, 10 TyKE BAXKJIUBO MPH JIIKyBaHHI 3aMajeHHS Y -
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teit. Jlikapcbka pociuHa 4eOpelb mopsi 3 MPOBITHO TPYMO0 O10JI0TIYHO aKTHBHUX
crioytyk (edipHa otisl) MICTATH TaKi CHOJYKH, SIK (haBoHOITU ((HEHOIBHI CIOTYKH),
K1 MalOTh MPOTU3ANAIBHY Aif0. TpaauIifHO MOMYISIPHOIO JIIKAPCHKOI POCIHHOIO €
KaJICH/yJa JiKapchbka, 10 MPOsBIs€ MPOTU3aaibHl BIACTUBOCTI 32 PaXyHOK BMICTY
(b1aBOHOI/IB 1 BIIXapKyBaJbHUM BJIACTUBICTh 3a PaxXyHOK BKJIaIy J1i canoHiHiB DJa-
BOHOIM KaJICHAYJIM Haal0Th aHTHOKCHJAHTHY Ta aHTUMIKpOOHY Ait0. DyHIaMeHTa-
JHHUMU 1 IPUKIIATHAMHA JAOCIIHKCHHSIMU BCTAHOBJICHO CIIA3MAaTUYHY Jit0 (p1aBOHOI-
JIiB, B TOMY YKCJII MIOTPOITHY CMa3MOJIITUHY [0 (DJIABOHOIIIB HA MYCKYJIATypy KH-
[IEYHUKY, a TAKOX 1X CYIMHOPO3IIUPIOBAIBHY /1110, B TOMY YHCJi Ha KOPOHApHI Cy-
nuau. OgHOYacHO (IaBOHOIM 00JaAYI0OTh AHTHOKCHIAHTHOIO JTi€to [46].

[Tpu 3ananbHOMY MPOIIECi MUPOKO BUKOPUCTOBYIOTh HACTOT 3 JIIKAPCHKUX POC-
JMH 3 XKAPO3HWKYIOUMMH 1 OTOTIHHUMH BIACTUBOCTIMH. J[0 HUX BIAHOCATH KBITKH
JIUTIY, TUIOA MaJIMHU 3BUYalHOI. Jluma ceprenoaioHa 1 MaJiuHa 3BUYaiiHA MICTSTh
MOX1AHI CATIIUIOBOTO CIUPTY 1 CATIIUIOBOI KUCIOTH, SIK1 JIIFOTh SIK MPUPOIHUIN ac-
MipUH Ta MAlOTh MPOTHU3ATIAIBHY HiIO.

JIs miABMIIIEHHS IMYHITETY Ha Pi3HIM CTajlii 3aXBOPIOBAHHS IIMPOKO 3aCTOCO-
BYIOTBCSI 3arajbHO3MIIHIOIOUl 3ac00M, a caMe TOJIBITaMIHHI POCIHHM (IIHMIIINHA
KOpHUYHEBa, TOpOOMHA 3BUYAMHA, KypaBiIrHA OOJOTHA Ta 1HINI), @ TAKOXX IMYHOMO-
TyJISITOpU (Mpenapaty exiHalei mypIypoBoi), 0 MiJBUINYIOTh 3aXUCHI CHJIM OpTraHi-
3My. [lomepenHiMu JOCTIIKEHHSMU BCTAHOBIJICHO, IO TUIOAU KYPABIMHM IT1JICHITIO-
I0Th JIIF0 aHTUOIOTHKIB 1 Cyib(anaMigoB, TAKO)K BOHU MICTSATh OpraHIYHI KHUCJIOTH,
cepen SKUX MEepPeBaKaIOTh S0ydHa, JUMOHHA, XiHHA, OCH30MHA KHUCIOTH, IPHIOMY
OCTaHHS MICTUTHCS TAKOX y BUTJIIS/I TIIFOKO3UIY (BaKIMHUWH). Y MIMIMIIAHI KOPUY-
HEBIM MICTUTHUCS BEJIMKA KIJBKICTh BITaMiHIB, BOHA IIUPOKO 3aCTOCOBYETHCS MPHU JIi-
KyBaHH1 JUXaJTbHUX IIJISAXIB 1 Ma€ BUCOKUH TepaneBTUUHUN edekt [45, 47].

3axBOpIOBaHHS OpraHiB JUXaHHS B JAUTSYOMY Billl 4acTO CYIPOBODKYIOTHCS
MiBUIICHOI0 TPUBOXKHICTIO NUTUHHU. Y I[bOMY BHIIQJKy IOKa3aHO 3aCTOCYBaHHS
npernapaTiB Ha OCHOBI TPaBH MEJNICH JIKAapPChKOI, K CEJJaTUBHOI POCIHMHH, SIKa BOJIO-
JIl€ aHKCUOJITHYHUMH, 1IMYHOMOJICIIOIOUUMH, aHTHUMIKPOOHHUMH, MPOTHUBOATIEPIiy-

HUMH BJIACTUBOCTAMHU. [IpOTUBOTPUBOKHI il MPOSBIAIOTHCA 332 PaxyHOK pO3MapH-
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HOBOi KHCIIOTH, fIKa € (DEHUIIPOMaHOinoM (KJIac POCIMHHUX OPTaHIYHUX CIIOIYK
apOMaTHYHOTO Psy, SKI CHHTE3YIOThCS uYepe3 aMIHOKHUCIOTY (eHinananin) [46].
BueHi CTBep/KyIOTh, 110 3aCTOCYBAaHHS IHIMUX CEAATHBHHUX POCIWH MPHU 3aXBOPIO-
BaHHSX JUXAIbHUX IUISXIB HEIOIIHHO Yepe3 BIACYTHICTh CYMYTHIX €(EeKTiB, M0
CIIPUAIOTH YCHIITHOMY JIIKYBaHHIO JIereHeBoi maToJiorii. KpiMm Toro, Menica Jlikapcbka
Ma€ BUCOKHUU piBeHb Oe3neku [47].

BcranoBneHo, 0 TpuUBaMK KypcC JIIKYBaHHS 3 BUKOPHUCTAHHSAM JIIKAPCHKHUX
POCIUH 3 TIEPEBAYKHO 3 aHTUOAKTEPIATLHOIO Ta MPOTU3ANAIBHOI CIPSIMOBAHICTIO JTi-
KyBaHHS Hajae xopomui dapmakonoriyauii edexrt. [lepeBaroro ¢itorepamnii B JiKy-
BaHHI 3aXBOPIOBAHHS OPTaHIB JUXaHHS € 0araTOCTOPOHHBOIO JI€I0 010JIOTTYHO AKTH-
BHUX CIIOJIYK POCIMH Ha OpraHi3M JUTHHH, a TAKOX MOKJIMBICTh OJTHOYACHOTO JIiKY-
BaHHSI OCHOBHOTO 1 CYMMyTHBOTO 3axBoproBaHHs. OJTHOYaCHO HEOOXITHO BPaxOBYBaTU
TON (DaKT, 1O MPOsBICHHS (apMaKOJIOTIYHUX €(EKTIB BIOYBAETHCS OUIBII IJIABHO,
MOJIIMIIIEHHS HACTA€ MOBUIbHIINIE B MOPIBHSIHHI 3 3aCTOCYBAHHSM CUHTETHUYHMX IIpe-
napatiB. BUKOpHCTaHHA NIKapChbKUX POCIUH OUThII €()eKTUBHO B KOMILJIEKCHOMY Mi-
X011 A0 JIiKyBaHHs. [Ipu nmpu3HaueHH1 JIKApChKUX POCIIMH 1 MpernapaTiB Ha iX OCHO-
Bl MOBUHEH BPaxOBYBATUCS MEXaHi3M (apMaKoJOTIYHOI Jii, XapaKTep MaToJIOTYHOTO

MpoIIeCy, IHAUBITyaTIbHI OCOOJMBOCTI 1 BIK JUTHHHU.

JlikapchbKHMX POCJIMH B PALliOHI JIKYBAJIbHOI0 XapuyBaHHsi Kuraro

[Tepuri BU3HAUCHHS JIKYBAJIBHUX BIACTUBOCTEM KUTAMCHKUX TpaB BiA0YJOCH
3 MOMEHTY KOJIM CTapOJaBHI JIOH, sIKI IPOKUBAIN HA TepuTOpli HUHIIHBbOrO Kurato,
MOYaJi IOMIYaTH, IO JIeSIKl XapuoBi KOMIOHEHTH MalOTh BJIACTHUBOCTI MOJICTIITYBATH
1 HaBITh OBHICTIO YCyBaTh XBopoOu. Ilicis 1iporo cTaposaBHi KUTaMIIl CTaau 3aCTo-
COBYBAaTH B MOBCSKACHHOMY JKUTTI JIKyBaHHS TpaBamu. KuTaiichbKki BU€H1 CBII4aTh,
10 TIEPIIUM BIJJOMUM JPEBHIM TEParieBTOM B raiay3i JOCIIKEHHS JIIKyBaJIbHUX Bjia-

ctuBocTell pocauH BBaxkaeThesi 1llens HyH (kmTaiichka cnpomeHa 4 4%, miHbiHb

Shénnong), midonorizoBana J0aMHA-TIPAaBUTENb, SIKUN kUB B KuTai B TpeThOMy TH-
CSYOJITTI 10 HaIoi epyu. BueHni BUBYMB LIUTIOII BIACTUBOCTI JIIKAPCHKUX POCITHUH 1

BJIACTUBOCTI POCIUH fAKI MICTATh oTpyeHHs. 3anucu lllens Hyn posrisinarotbes sik



156

HaWaBHIII Tpaii 3 JiKyBaHHS Jikapcbkumu pociauHamu. [llens Hyn knacudikyBas
365 BUIIB POCIMHHUX, TBAPUHHUX 1 MIHEpAJIbHUX 3aC001B JIKyBaHHs 3a TphOMa Ka-
teropisiMu. [{o BUIIOT KaTeropii 0yJio BIIHECEHO TpaBH, sAKi e(PEKTUBHI MIPHU JIKYBaHH1
OaraThox 3axBopioBaHb [48]. HaiirpyHTOBHIE nocmigxeHHs € npaus «Martepis me-
nukay («Ilen [{aoy), sika HamucaHa 1 ormyOsikoBaHa B 1578 poili KUTalChKIM JlIKapeM
i papmakosnorom XVI cronitra JIi Illuyenem (xuraiicbka crporiena 2= 12| ninpinp
Li Shizhén). V omyci mictuthes onuc 1892 Bumis mikiB 1 8160 penentiB [49,51].

KuralicbkiMu BUYEHUMH B Tally3i JIIKyBaHHS JIKAPCHKUMHU POCIUHAMHU OyIIO
BCTAHOBJICHO, IO TPH JIIKyBaHHI JIET€HIB KJIIHIYHO 3aCTOCOBYIOTH IpernapaTH poc-
JMHHOTO MOXO/PKCHHS Ha PaHHIX CTaJisX 3HUIICHHS BipyCy, IPH Pi3HUX CUMITOMAX
3aXBOPIOBAHHS, JIJIS MOJIIIIIEHHS TTIOKa3HUKIB KPOBI @ TAKOXK JJIs MIAHATTS IMyHITETY
opranizmy. OJIHOYaCHO BUKOPUCTAHHS JIIKAPCHKUX POCIUH JOLLIBHO y MPOIleci HEel-
Tpajizailii Ta BUBEJEHHS 3 OpPTaHi3My TOKCUYHUX PEUOBUH (TOKCHUHIB, OTPYTH), 5Kl
noTpanivi ab0 yTBOPHIMCH BHACHIIOK IPUIOMY JiKapChKUX mpemnapartis [50].

daxiBismu HarionansHOT KoMicii oxopoHH 310poB'ss Kutato, 3arponoHoBaHo
nikapepki pocimuu — Lonicera Japonica (4:#R1¢), Forsythia suspense(i%¥), Isatis
tinctoria (#% Wi #R2), Astragalus membranaceus (Fisch.) Bunge.(# <), Platycodon
grandiflorus (#5##), Scutellaria baicalensis Georgi (3 %), Amygdalus Communis
Vas (#17), Rhizoma Pinelliae Preparatum (7% ¥ ), Houttuynia cordata Thunb
(fAE¥), g BUBYEHHS i BIPOBAaIKEHHS B MPOTOKOI JIIKYBaHHS KapOHOBIpYCHOM
iH(dexkuiitHOT mHeBMOHIT [51, 52].

Kwuralicbki BU€HI pO3TIsal0Th JIIKYBaHHS TpaBaMH B KOMIUIEKCi 300py. [1pu
poMYy iHGOpMaIlisi CTOCOBHO XIMIYHOTO CKJIaay TpPaB, a TAKOXK XapaKTEPUCTHKU KO-
YKHOT JTIKApChKOT POCIMHU Ta 1i OKPEMHM BIUTMB Ha MPOIIEC OJPY>KEHHS, pi3HA 1 Kap-
TUHAIBHO BIAPI3HAETHCA. B TOM e 9ac, 3a TBEpKEHHSIM BUYCHHUX Y TPATUIIIAHINA KU-
TalChbKi MEIUITMHI BIACTHUBOCTI TpaB MOAUISIOTH Ha aBa BuaM. [lepmmii Bujg - TeM-
NepaTypHi XapaKTEPUCTUKHU POCIMHHM: Tapsde, TeIuie, X0JIOAHe, HeUTpaJlbHe a TaKOX
apomaTHe. 3a TeOpi€ro MpH 3MiHI TeMIepatypu oOpoOKH, Yy pOCIMHU MOXe OyTH Ha-

CHYEeHUH apomar, a0 3MIHUTUCS 30BCIM. Jpyruii BUI - CMaKOBI XapaKTEPUCTUKH:
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KHCIIe, TIpKe, COJIOJKE, IPsHE, cojloHe. Pi3HI kKoMOiHAIT «TeMIiepaTypu» 1 CMaKy Ha-
Jal0Th TPaBaM MEBHI JIKyBaJlbHI BIACTUBOCTI. JIiKyBajbHYy [i10. TpaB MOSICHIOIOTH Pi-
3HUM BIUIMBOM Ta KOMOIHAIISIMU TeMmIiepaTtypu 1 cMaky Ha Iub 1 Aub. [lonsarts Iub 1
Slup. (kuraiiceknii ciporenuii: BfIPH, minpine: yin yang) cTaHOBUTHL OHY 3 TEOpPETH-
YHUX OCHOB TPaJuIlIMHOI a00 albTEpPHATUBHOI KHUTaNChKOI MeauIMHU. Bci sBuia
HABKOJIMILIHBOTO CBITY, BKJIIOUAIOUH JIIOJIMHY 1 MPUPOY, IHTEPIPETYIOTHCA KUTANCh-
KOIO MEJIMIIMHOIO SIK B3a€MOJIisl MK JBOMa 3acajaMu [Hb 1 SIHb, 10 € pi3HUMH acIe-
KTaMH €IuHO1 AificHoCTI [50, 52].

AnbTepHAaTUBHA KUTAlChKa MEAMIIMHA IIUPOKO BUKOPUCTOBYE JIKAPCHKY PO-
ciauny Platycodon grandiflorus (kutaiickkuii CipoIeHUiA: ) NIpH JIIKYBaHHI HUXa
-JIbHUX IUISIXIB, 3alajieHH] JIET€HIB, OJHOYACHO BUKOPUCTOBYETHCS SIK MPOTU3AMNAIIb
-Hui 3aci6. Takox mikapcbky pocnuny Platycodon grandiflorus BUKOpHUCTOBYIOTH 171
s 3HM>KEHHS apTeplajJbHOr0 TUCKY, LIYKPY B KPOBI TOIILIO.

Jlikapcbka pocau Platycodon grandiflorus mpopoctae na miBaui Kutato, y
nposiHyii I'yannys (kuTaiicbkuii crpolenuii | 4%), aBTOHOMHOMY paiioni I'yaHci, y
nposinuii FOHbHAHE (KUTAMCHKUI cHpoLIeHuit 7 ), K MiBA€HHO-3aXigHiil yacTuHi
Kuraro — nposinuis I'yiiwkoy (kuTaiicekuii cpommenuii ot M), Ha niBasi HeHTpanbHOT
vactuan Kuraro — nposinuis Cuuyans (kutaticekuii criporenuii VU )1]), y nenrpans-
Hiit yactuni Kutato - nposinnis Ilensci. (kuraiicbkuii criporuenuii B2 7H).

CydvacHi Menu4HI JOCTIHKEHHS MOKa3yI0Th, 10 JIIKapCchKka pocinHa Astraga-
lus membranaceus (Fisch.) Bunge.(¥ E<) MO3UTHBHO BIIMBA€ HA POOOTY BHYTPIIIHIX
opraHiB ocobucTo JnereHiB. PocamHa Mae anTuOakTepiadbHUN €(PEeKT Ta IMiIBHIIYE
iMyHHY cucteMy. OcOOIMBO BiIMIYa€ThCS IO MPHU BXKUBAHHI JIIKAPCHKOI POCIUHH
Astragalus membranaceus (Fisch.) Bunge. (3§ <) IpU3BOIUTh 10 YCYHEHHs HPOTEi-
HYpIIO €KCIIEPUMEHTAILHOTO HE(PPUTY, MIABUIIECHHS CKOPOTIMBOCTI MioKapaa Ta pe-
TYJIIOBaHHS PIBHS IIyKpy B KpoBl. Takoxk Jkapchkka pocinHa Astragalus
membranaceus (Fisch Bunge) BnimBae Ha po3mMpeHHs KOPOHAPHUX apTepiil, MOK-
paliye KpoBOMOCTa4aHHs MIOKap/a, MOKpallye IMyHHY (QYHKIIII0, TAKOXK YIOBIIBHIOE

nporec crapiHHs kiiThH. Jlikapcbka pociuHa Astragalus membranaceus(Fisch.)
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Bunge. (¥ ) Mae nokpamueny iMyHHy (QyHKIiIO, 3aXUCT NEYiHKH, Aiype3, aHTHBi-K
OBHIi, aHTUCTPECOBUH, AaHTUTIMEPTCH3UBHUHN Ta MIMPOKUI CHEKTP aHTHOAKTEpiaib-H
ux edexTiB. POCIMHM MIHMPOKO BUKOPUCTOBYIOTH MPH JIIKYBaHHI TMMEPTOHII, 1IIeMi-d
HO1 XBOpPOOU ceplis, TOCTPOro INIOMEPYIOHE(DPUTY, BUPA3KU IUTYHKA 3 TO3UTHBHOIO P
eakiiero Ha Helicobacter pylori, copia3sy, aiabeTy, XpOHIYHOTO PHUHITY, OCTEOIOPO-3
y, IHQEKIIITHIX 3aXBOPIOBaHb OPTaHiB JUXAaHHS.
Y  KuTaliChbKI# KyXHI UIMPOKO BHUKOPUCTOBYIOTH JIKAPChKYy POCIUHH
Astragalus membranaceus (Fisch.) Bunge. (38 ). PociMHy BXHBaIOTh Y KyJiHAPHO-

HiArOTOBJICHOMY BUIJISIII O0XKapeHy 31 CremisiMu, abo B Cylax Ta y BUTJISA1 3aKYCKH,
IpY IIbOMY 32 PELENITOM POCIIKHY MOTepely BUTPUMYIOTh Y BUHI.

B naykoBiif mitepaTypl Ta 1HIIKMX 1H(OOPMALIMHUX JKeperaax HEIO0CTATHHO
1H(pOpMaLlii CTOCOBHO BIUIMBY €KCTPAKTIB 3 JIKAPCHKUX POCIMH MPHU JIIKYBaHHI JieTe-
HIB. Takox BiACYTHs iH(opMallis, K y BITYM3HSHUX Ta 1 Y 1HO3EMHHUX BHUIAHHAX
CTOCOBHO BUKOPHCTAHHS €KCTPAKTIB, IK KOMIIOHEHTA MPOAYKTY XapuyyBaHHs. Lli Mo-

MEHTH OyIyTh HOCIIPKEHH] Y HACTYITHUX PO3/I1JIax.

BukopucTtanHsi CHPOBMHHU POCJMHHOIO NMOXOMKEHHS B PALiOHI JIKYBAJIbHO-
NPoQiIaKTUHIHOr0 XapUyBaHHS

OBoui 3aliMalOTh 3HAaYHY MUTOMY Bary y Xap4yBaHHI JIoAuHU. BoHu € ocHO-
BHUMH JDKEpETaMy BYTJICBOMIB, SIKI MPENCTaBICHI KpOXMayeM, IyKpOM, KIIITKOBH-
HOIO Ta TIEKTUHOBHMH PEUOBHHAMH. BMICT ByTIJIeBOIiB y OBOUaX y CEPEIHHOMY CTa-
HOBUTH NPUOJIM3HO Bif 3 10 4%; HaWO1IbII OaraTi Ha BYTJIeBOIM MOPKBA, 110 6%, Oy-
psak 10 8% Ta iHIIi.

B oBouax wmictuthcs Big 75 mo 95% Bomu. IlpakTudHO B ycix OoBOuYax Mic-
TATHCS BITaMiHH, OCOOJIMBO BiTaMiHU I'pynH A, BitTaMinu rpymnu B, Bitamin P, ackop-
O0iHOBa Ta (hoJlieBa KUCIOTH a TaKOX MIHEpaJibHI PEUYOBUHAMHU, BKIIFOYAIOUU MiKpOe-
nemeHTH. CHiBBITHOLIECHHS yCIX PEUOBUH CHPUATINBO BIUIMBAE HA 3aCBOEHHS. 3a pa-
XYHOK COJIel KaJlifo 3a0e3Meuy€eThCsl 31aTHICTh OBOYIB 301JbIIYBATH BUBEIACHHS Pi-
JVHH, XJOPUAY HATPIIO Ta a30TUCTUX IILJIaKiB 13 opraHizMy. OBoul CIPUSIOTH JTyKEH-

HIO oprasizmy. BoHu xapakrepusyroTbcsi He3HaUHUM BMicToM O1kiB Bix 1 1o 1,5%
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Ta cojeil HaTpito. OBOUl MICTSITh OPraHidH1 KUCIOTH.

binpmocti 0BOUIB BIAacTHBAa HHU3bKAa KaJOPIHHICTH 3arajgoMm a0 20 KKkaid Ha
100r. TIpu BemkoMy BMICTI IIYKPY TakKi OBOY1, SK MOPKBa, OYPsIK, TUHSI MAIOTh O1JIbII
BUCOKY KanopiiHicTh Bix 25 mo 40 xkan Ha 100 r. Haii6i1p11 BUCOKY KaloOpiiHICTD
Mae kaprormia 66 kkan Ha 100 r 3a paxyHOK 3HAUHOT'O BMICTY Kpoxmaito a0 14%.

OBoYl CTUMYJIIOIOTH IIUTYHKOBY CEKPEIil0, pyXOBY (PYHKI[IFO XapyOBOTO Ka-
HaJTy »KOBYOYTBOPEHHSI Ta MEHIIIOIO0 MIPOIO KOBUYOBHILICHHSI.

@pyKTH Ta SATOJU € IHHUMU NPOAYKTaMU XapuyBaHHs. BoOHU MICTATh Maiixke
BCl OCHOBHI PEYOBHMHHU JJIs1 HEOOXITHOI MIATPUMKHU >KUTTEAISUIBHOCTI OpraHi3My.
HaiiBaxxnuBimma posb HaleXKUTh GPYKTaM 1 sIrogam siki € JPKepeIoM JIErK03acBOIOBa-
HUX BYIJIEBOJAIB — IIYKPIB (TJIIOKO3a, PpykTO3a, caxapo3a). HaOuIbmumii BMICT IyK-
piB y BHHOTpai, Mepcukax, abpuKocax, Yepelliti, BUIIHI, sIOIyK, rpymiax, 6aHaHax,
MaHIo TOUIO.

Binburicte GpyKTiB Ta AT A1 OPTaHi3MY JIIOAMHU € OCHOBHUMU JIKepeaMu
JeSIKUX BITaMiHIB (aCKOPOIHOBO1 KMCIOTH, BiTamiHy P, kapotuny). Yopna cmopoau-
Ha, MIMMIIKHA, TOPOOHHA, 00MINKUXa MPEACTABISAIOTh MPUPOHI KOHIIEHTPATH aCKOp-
01HOBOT KHUCIIOTU Ta KapoTHH. LIUTpycoBi, mopsAa 3 BUCOKMM BMICTOM acKOpOIHOBOI
KHUCJIOTH, HE MalOTh (PEPMEHTIB, 1110 OKHUCIIIOIOTh, YUM TMOSCHIOEThCS TpUBaJia 30epe-
YKEHHsI aCKOpOIHOBO1 KMCJIOTH B IIUTPYCOBUX O€3 1CTOTHUX BTpaT. [IpakTuyHO BiACY-
THS1 aCKOpOIHOBA KUCJIOTA y TPpyIlaxX, BUHOTPa/l, YepeliHi, 01701 CMOpPO/IMHI, CIIMBAX.

BoxuBaHHS PpYKTIB Ta STl Ma€e BeJIMKE 3HAUYEHHS, TaK SIK BOHU € MOCTavyailb-
HUKOM MiHEpaJbHUX COJICH JIJIsi OpraHi3My JIOIUHHU.

CupoBuHA POCIMHHOTO MOXOKEHHS BIPI3HAETHCS BUCOKHUM BMICTOM KaJitO
(aOpukocu, aHaHacH, MEPCUKH, YEPBOHA Ta YOpHA CMOpPOJMHA, OaHAHU, MaJUHA, BU-
IIHS, CTIMBA), JIETKO 3aCBOIOBAHOTO 3aii3a (s0ayKa, 3IMBY, YOPHHUIIL, TPYyIIa, TEPCUKH,
aiiBa, abpukocu). Y sirojax Ta GpyKTax COpHUSITIUBO JIJIsl 3aCBOEHHS] OPraHi3MOM JIIO-
JMHU 30a1aHCOBaHI KaibIlii Ta Gpocdop.

OpyKTH Ta ATOINA XapPaKTEPU3YIOTHCS BUCOKUM BMICTOM BOoAM 10 85% Ta HU-
3bKIM BMICTOM OUIKy 10 0,85%. Cepennsi eHepreTuyHa I[IHHICTb (PPYKTIB Ta AT

cTaHOBUTH Mpuban3HO Bix 40 10 55 kkan Ha 100 T.
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VY sromax Tta ¢pyKTax MICTUTHCS 3HAYHA KUTBKICTh OpPTraHIYHUX KHCIOT (510-
Jy4Ha, TUMOHHA, BUHHA), TEKTUHOBUX Ta NyOWIbHUX (TaHIHM) peyoBUH. OpraHivyHi
KHCJIOTU HAJAl0Th 30y/KYIOUY JIIF0 Ha 30BHIIIHHOCEKPETOPHY MISUTHHICTD MiAIUTyH-
KOBOIO 3aJI03010 Ta MOTOPHY (YHKIIIIO KHIIEYHUKA. TaHIH TaTbMy€ CEKPEIliI0 KHUIII-
KOBHUX 3aJ103, IPUTHIUYE KUIIIKOBY MEPUCTATBTUKY, HaJla€e Ae3iH(IKyI0Uy Ta MpOTH3a-
NajbHY JIIF0 Ha CJIM30BY OOOJIOHKY KHUIIIEYHUKA. 3HAYHUN BMICT TaHIHY B KM3WJI1, 4O-
pHHMIIL, aiiBi, TPYILI Ta TpaHari.

@OpyKTH Ta ATOAU CIPHUSIOTH OMY)KHEHHIO OpraHi3My Ta HEeHTpasi3alii KHCIuX
IPOAYKTIB OOMIHY PEUOBUH

CupoBHHA POCIMHHOTO MOXOKEHHS KyJI1HApHO-IIATOTOBIEHA, COKH (hpper,
a00 OTpUMaHi 1HIIMM CITOCOOOM IMiIBUIIIEHHIO 3aCBOEHHS OUIKIB, )KUPIB, BYTJIEBO/IIB
Ta BITaMiHIB, IO3UTUBHO BIUIMBAIOTH MPHU JIKYyBaJIbHO-MPODIIAKTUYHOMY JIIKYBaHHI
a00 y mpotieci pemicii.

VY MeauuHii mpakTUIll MOPKBA IIMPOKO BUKOPUCTOBYETHCS Y PalllOHI JIIKyBa-
JBHO-TIPO(DITAKTUYHOTO Xap4yyBaHHS MPH JIIKYBaHHI TiMo- Ta aBiTamiHO3aXx. MopkBa
CIIpHUsI€E emiTeNi3allli, aKTUBY€E BHYTPIITHLOKIITUHHI OKUCHO-BIHOBHI MPOLIECH, PETy-
JI0€ BYTJ€BOAHUN OOMiH. BueHuMu jikapsiMu JOBEIEHO, IO MOpPKBA BILIUBAE Ha
3HIDKEHHS PIBHS XOJIECTEPUHY Ta 3aMo0irae po3BUTKY TaKMX 3aXBOPIOBAaHb SK aTEPO-
CKJIEpO3, 1HCYNBT Ta 1HQapkT. MOpKBa BHUSBIISE€ aHTHUCENTUYHI Ta aHTHOAKTEpiaIbHI
3110HOCTI, IO CIIPHSIE MOKPAILEHHI0 poOOTH IMyHHOT CUCTEMH OpraHizmy. J[o Toro x
y MOPKBI NpUCyTHIH BiTamiH C, IKMl CTUMYJTIOE aKTUBHICTh OUTMX KPOB'SHUX KJIITHH
Ta € OJTHUM 13 HAMBAXUIUBIIIMX €JIEMEHTIB JUIsl MATPUMKH IMyHITETY [53 - 56].

MopkBa, K 1 OLIBIIICTH OBOYIB, MICTUTh BEJIMKY KUIBKICTb KJIITKOBUHHU Ta
rpy0OTO BOJIOKHA, SIKI € OJIHUMH 3 HAWBAKIIUBIIIUX €JIEMEHTIB JJIsSI MATPUMKH 3]10-
POBOTO TPaBJICHHS, BOHU CTUMYJIOIOTh EPUCTATIBTHUYHI PYXU Ta CEKPEII0 IUTYHKO-
BOTO COKY. 3arajiom, I1¢ 3MEHIIIy€ PU3UKH BUHUKHEHHS 3alOpiB Ta 3aXUIAE KHUIIICU-
HUK Ta IIJTYHOK BiJl PI3HUX CEPHO3HMUX 3aXBOPIOBaHb, Y TOMY YHUCII KOJOPEKTAIHLHOTO
paxy. Takox MOpKBa Ta MOPKBSIHUI CIK IIMPOKO 3aCTOCOBY€ETHCS MPH 3HUIIECHI TIIUC-

TIB OCOOIMBO y JiTeit [57].
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[IpoBeneni paHile TOCHIIKEHHS CBIAYaTh, 0 IpyIi [58] BUKOPUCTOBYIOTH
HE TUIBKA B palllOHI 3arajJbHOrO0 Xap4yyBaHHSA, a TaKOX Yy palliOHI JIKyBaJbHO-
npoiTaKTHYHOTO Xap4yyBaHHs. BimBap rpyil BUKOPUCTOBYIOTh NIPH PO3JIagaxX MLUTY-
HKOBO-KHIIIKOBOTO TPAaKTy, a BapeHl Ta MEYeHI 0N — MIPU CHIIBHOMY Kalllli, SIyci,
TyOEpKyJIb031 JIeT€Hb, MPHU JIKyBaJbHI OPraHiB JUXaHHSA B IiIoMy. Bci pizHOBUIU
IpylIi MalOTh B'sDKy4y Aito. ['pyIini 3aroror0Th paHu, 1yOisaTh CTIHKU IIUTYHKA, BraMo-
BYIOTh CIIpary i 3aClOKOIOIOTh OBY. 30JI010 CHJIBHO B'SKYYUX 1 HOBUIBHO J03piBat0-
YUX TPYII JIKYIOTh NPU OTPY€EHHI IprbamMu. PekoMEeH0BaHO BKJIIOYATH TPYIIII 3 BiB-
CSTHOIO KPYIIOIO Y PAIliOH Xap4yyBaHHA JiTeil mpu aucrerncii. ['pymeBuit cik sk xe-
peno BitamiHiB P, C, KapOTHHOIIB, pEKOMEHIYEThCA B JIETUYHOMY XapuyyBaHHI 5K
JIKapChbKUM 3aci0 I 3MIIIHEHHS KanuiapiB. ['pyiia BiiBapeHa Ma€ CEUOTiHHY, Kapo-
3HWKYBAJIbHY, aHTHCENITUYHY Ji10. 3 I[I€I0 ) METOI BUKOPUCTOBYIOTH 1 TPYyILIEBUIA
BiJIBap, BIH PEKOMEHAYETHCS MPU HUPKOBOKaM'stHIA XBopoOi. Cik Ta BiJiBap ILJIOAIB
3aCTOCOBYIOTH SIK CEUOTTHHUH 3aci0 Ta MpU3HAYaIOTh MIPHU KOBYHOKAM'sTHIHA XBOPOOI.

[ToBHOMacIITaOHI PyHIAMEHTANBHI JOCTIIKEHHS [59] KOMIIOHEHTHOTO CKJIa-
Jy MAHTO JI03BOJIMIIA 3pOOUTH BUCHOBOK, IO IeW (PPYKT MOXKE 3aCTOCOBYBATUCS 5K
JI0JIaTKOBA Teparrisi IpH JIIKyBaHHI cedokaM'ssHOT xBopoOu. Kariii Ta Bitamin By y ma-
HTO CIIpHsIE 3MEHIICHHIO PO3MIpy KaMiHHS Ta 3HIKYIOTh PU3UK iX yTBOpeHHs. HasB-
HICTh BEJIMKOI KIJIBKOCTI 3ajli3a B IUIOJIaX MAHTO Ma€ MO3UTUBHUM e(DEeKT mpu JiKy-
BaHHI aHeMli. MaHTo MO3UTUBHO BIUIMBAE HA OalaHC PIBHS IYKPY B KPOBI, IO MPHU3-
BOJIUTD /IO PETYJIFOBaHHS MOKA3HUKIB TJIIKeMIYHOTO 1HAeKCYy. Crpusie i Ta 3Mill-
HEHHIO OTOPHO-PYXOBOI CHUCTEMH. 3aBISKM BHCOKOMY BMICTY BITaMiHIB Ta Kalilo,
MaHTO 3HWXKY€E PU3UK MOXJIHMBOCTI MepenoMy KicTok. KpiMm Toro, i MiCTUTh JIO-
MIEOJT — PEYOBUHY, [0 YCYBAa€ CUMIITOMH apTPUTY Ta 3amajieHb. 3HWXKYE QPYKT Ta pH-
3WK PO3BHUTKY CEPIIEBO-CYAMHHUX MATOJOTIH. [IeKTHH sIKuii MICTUTBCS Y CKJIa/li MaH-
ro JIoTIoMara€e 3HU3UTH XOJECTEPHH Y KPOBI, a Kalii Ta BiTaMiHU rpynu B HeoOXigH1
JUTSL 3I0pOB's cepils. PekOMEHI0BaHO BKITIOUEHHS /10 PallioHy Xap4yyBaHHS MAaHTO MPH
JIKyBaHHI OpraHiB JAMXaHHS, OCOOJMBO acTMU. Tak0oX MAaHTO BBaXXA€ThCA JOOPHUM
npodiTaKTHIHUM 3aC000M MPOTH PAaKOBUX 3aXBOPIOBaHb. BeMMKMil BMIiCT MEKTHHY B

IUIOJaX MAHTO HE TUTbKU 3HMXKYE PU3UK PO3BUTKY OHKOJOTIYHHUX 3aXBOPIOBAHb, BIH
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TaK0X e(PEeKTUBHUI SIK Teparlis Ha BCIX CTAIsX 3aXBOPIOBAHHS.

3a nanumu Vesty.co.il, [3pains - ogHa 3 HebaraTboX KpaiH CBITY, 1€ 0310pOB-
4i BJIACTUBOCTI TpaHaTa BUBYAIOThCA HayKoBo. [1Iupoko Bimomi poOoTH BUeHUX Tex-
HiOHY y Xai (i, SIK1 TOBEIH BILUTUB I'PaHATy Ha 3HWKEHHS PIBHS XOJIECTEPUHY Y KPOBI.
[TapanenbHO BCTAaHOBIIEHO JAOBENICHO, IO rpaHaT MA€ aHTUKAHIIEPOTeHH1 Ta MPOTHU3a-
najabHI BIACTUBOCTI. Bylio BUSIBIIEHO, 1110 peryJyiipHE B)KHMBAaHHS T'PAHATOBOTO COKY
MO’Ke 3Ha4YHO 3HM3UTH 1HJeKc CRP BioMHI K MOKAa3HUK 3aIaieHb. Y JTOCHIKEHHI,
pe3yibTath sikoro omnyonikoBaHi B KypHam Evidence-Based Complementary and
Alternative Medicine, OyJi0 BCTaHOBIICHO, 1110 IIO/ICHHE B)KUBAHHS TPAHATOBOTO COKY
3HUXKYE 3alajbHy aKTUBHICTh y IUTYHKOBO-KUIIIKOBOMY TpakTi [62].

Bueni Bipycosoru mopiBHsJIA BIPYJIIUAHY aKTUBHICTh YOTHPHOX HATypalib-
HUX HamoiB npotu KopoHaBipycy SARS-CoV-2 ta Bipycy rpuiry: 0ysi0 BCTaHOBJICHO,
IO CIK YOPHOIUTITHOT TOPOOMHU Ta IpaHaTy, a TAKOXK 3€JICHUM Yail MOXKYTb 3HUKYBa-
TH 1HQEKIIHHI TUTpU. BipycH, 10 BUKJIMKAIOTh PECIHIpAaTOpPHI 3aXBOPIOBAHHS, SIK
MPaBUJIO, CIIOYATKY MOTPAILIAIOTH Y HOCOTJIOTKY Ta pOTOTIOTKY. [licns mporo marto-
reH HaOupae CUJTU Ta BUKJIMKA€E CUMITOMU. [lonermmTu iX, a TakoX 3aBaJIuTH MOIIH-
peHHIO 1H(DEKIT B HIKHI IUXalIbHI IIIAXW Ta TEpeaadl 1HIIN JIIOAUHI MOXE 3HU-
YKEHHsI BIPYCHOTO HaBaHTAXXEHHS MPHU 3apakeHH1 [62].

Bueni [HCTHTYTY MOJEKysipHOi Bipycosorii MeaAu4HOro meHTpy npu YJibM-
cekoMy yHiBepcuteTi (HiMeuunna) Bupimmay 3'scyBaTH, Yd BOJIOAIIOTH MPOJYKTH
POCJIMHHOTO TIOXOJDKEHHS TOTeHIianmoM s iHaktuBalii SARS-CoV-2 (30yaHuk
Covid-19) Ta Bipycy rpumy. 30Kpema, NpeaMeTaMu JOCTIKEHHS CTaIH CIK YOPHOTI-
J1AHOT TOPOOMHM, TpaHaTy Ta Oy3WHH, a TAKOX 3€JIeHUH Yail. Byno BusBieHo, 1m0 CiK
JOpHOIUIHOT TopoOuHM (Aronia melanocarpa), cik rpanara (Punica granatum) i 3e-
nenuit yail (Camellia sinensis) MaloTh BIpYJIUUAHY aKTHUBHICTH (3aTHICTH CHOIYK
1HAaKTUBYBATH BIpyCH. NIPOTH 000X BipyciB). Lle 103BOJIsI€ MPUMYCTUTH, 110 MOJIOC-
KaHHS HUMH JIONOMOKYTh 3HU3UTH BIPYCHE HABAaHTAXXEHHSI B POTOBIN MOPOKHMHI,
TUM CaMHM TIEPEIIKO[KAI0YH TTOIATIBIIIOMY MOIITUPEHHIO Bipycy. Pi3Hulls B TpuBaio-
CT1 BIUIMBY HE OCOOJIMBO BIUIMBAja Ha €(PEKTUBHICTh 1HAKTUBAIIII, 1110 CBIIYUTH MPO

MIBUAKO1I0YUH poTuBipycHuil eext [60, 61,62].
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daxiBIl TPOBEIM EKCHEPUMEHT In Vitro: BOHU 3MilIadd HATypaJbHI COKH 13
3pa3KaMu BipYCiB 1 Ha SKUICH Yac (10 20 XBWIMH) 3aIUIIAIN 1X MPU KIMHATHIA TeM-
nepatypi. B pesynbTari 3'scyBajocs, 10 CiK YOPHOIUTIIHOI TOPOOMHYU 3HU3UB aKTHB-
HicTh SARS-CoV-2 Ha 96% nuie 3a n'sTh XBWIKH, a Bipycy rpuiy — Ha 99%. Jlns
I'pPaHaTOBOTO COKYy miAcyMku BusBuiucs takumu: 80% (SARS-CoV-2) ta 99% (Bipyc
rpuny). s 3eneHoro yato: 74% ta 99% BinnosinHo. [Ipotu rpuny BusiBuBcs edek-
TUBHHM 1 CiK Oy3WHH, SIKWI 3HU3UB MOTO aKTUBHICTH HAa 99%, mpoTe Ha KOPOHABIPYC
1Ie¥ HaIKi HIIK He moaisaB [62].

[IpoTuBipycHa aKTHUBHICTh POCIMHHHUX MPOIYKTIB MOXE OyTH 3aCHOBaHA Ha
NoKa3HUKY KucnoTHOCTI (pH), sikuit 3maTHUil 6e3nmocepelHbO 1HAKTUBYBATH BIPYCHI
YacCTUHKH, a00 (1mmoi)deHomnax, Takux SK KaTeXiHHU, TyOWIbHI pedyoBUHU a00 ¢hiiaBo-
HOinu. BoHM MOXYTh AISTH HA BIpYCHI Ta KIITUHHI Ouku. Tak, Oylo BCTaHOBIIEHO,
110 NoTi()eHOIU rpaHaTy MPUTHIYYIOTh BIPYCH TPHUITY, BIUTMBAIOYH HA TJIIKOTPOTETHU
MOBEpPXHI BIpiOHY Ta BUKJIMKAIOYU MOTO CTPYKTYpPHE IOIIKOKEHHS. AHAJOTIYHUM
YMHOM KaTEX1HU 3€JI€HOT0 Yalo pyHHYIOTh CTPYKTYpY BIpIOHY, a TajuiaT emirajuioKa-
TeX1Hy (THI KaTEeXiHYy, [0 MICTUTHCS Y BEJIMKUX KIJIBKOCTAX Y 4ai) MO€EIHYE BIPYCHI
YaCTUHKH, 100 3amoOirTu iXHid B3aemoii 3 KiaiTuHaMu-MimeHsMu. Komm'totepHe
MojentoBaHHs TeadaBin-3,3"-auranmiara BCTAHOBWIIO, IO BIH MOXKE 3armo0iratu 3a-
paxxenHro SARS-CoV-2, B3aemonitoun 3 xiituHHUM penentopom ACE2. Chin 3a-
3HAYUTH, 110 CKJIaJ HaTypaJbHUX XapyOBHX IMPOJYKTIB BapIIOETHCSA BiA MapTii 10
napTii: 11e MOXKe BIUIMHYTH Ha 1X IPOTUBIPYCHY €deKTUBHICTh. [IpoTe moeaHanHs pi-
3HUX MPOTUBIPYCHUX aKTUBHUX KOMIIOHEHTIB, IO IIIOTh 3a PI3HUMH MEXaHI3MaMH, €
NOTY>KHOIO CYMIIIIIIIO, 1110 MEPEHIKOKa€E BipycHil 1iHPeki. [62].

Hesennke muane60-KOHTPOIbOBAHE TOCIIHKEHHS MOKa3ajo, M0 MPUHOM J10-
CTYITHOTO Ta 0OE3MEYHOr0 aHTUACNPECaHTy (pIyBOKCaMiHy MOXKE 3armoOIirTH AuXajb-
HIM HEJOCTATHOCTI Yy MAIli€HTIB 3 KOpOHaBipycoM. BueHi joBesu, 110 MOJOCKAHHS
qaeM, YaHUMH €KCTpakTaMu ab0 POCIMHHUM COKOM 3 MOAAJBIINM BKUBAHHIM ajl-
KOTOJIIO 3HIDKYE YacTOTY 3aXBOPIOBAHOCTI HAa TPUN Ta BipyCHE HaBaHTa)KEHHA. Tak
CaMO CHpPOBHUHY POCIMHHOTO TIOXOJIKEHHSI TOIIJIFHO BUKOPUCTOBYBATH B «KIIIHIYHUX

YMOBAaxX», IK He MEAMKaMEHTO3HY TepaIliio JIKyBaHHS OPTaHiB IUXaHHS.
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I1I. JOCJHIKEHHA HATUBHUX PEYHOBUH CUPOBUHHA

POCJIMHHOTI'O NOXO/’KEHHSI, JITIKAPCBKUX POCJIUH,
TA EKCTPAKTIB

BiamoBimHO mpakTUYHUX peKoMeHmamii BcecBiTHBOI opraHizallii 0XOpOHHU
310pPOB’s, Ta MIATPUMKHU 3I0POBOI0 XapuyBaHHS, KOKHOTO JAHS HEOOXIJHO BXXKMBATH
He meHme HiK 400 © GpykTiB 1 0BOUiB a0 MOpe Ha OCHOBI POCIUHHOI CUPOBUHHU.
[Tpu TakoMy paIioHi 3HIXKYETbCS PUCK PO3BUTKY 1H(PEKIINHUX Ta HEIHPEKIIHHUX
3aXBOPIOBaHb, 3a0e3Meuye OaIaHC KIITKOBUHHU , IKMH HEOOX1AHUHN JIJI1 MOJIOJIOTO Op-
ra"izmy. CUpOBUHA POCIMHHOTO MOXO)KEHHS € He3aMiHHUM MPOAYKTOM Xap4uyBaH-
HS, SIKHA MATPUMYE KUTTEMISITLHICTD JIOJUHU, a TAKOXK HAJlA€ JKYBaJIbHY IO Op-
raHiamy, 110 MATBEPXKEHO BUCHHMH 3 B Tally3l HYTPHUIIIOJOTII Ta aJbTepHATUBHOT
MEAMIIMHUA. XapyoBa LIHHICTH 1 JIIKYBaJbHI BIACTHUBOCTI (PPYKTIB Ta OBOYIB 3yMOB-
JIEHI BMICTOM PI3HOMAaHITHUX 3a CKJIaJ0M 1 OyJJ0BOIO XIMIYHMX PEYOBHUH, Kl MAaIOTh
HIUPOKUN (HapMaKOJIOTIYHUM CIIEKTP il Ta MO3UTUBHHUI BIUIMB Ha OPraHi3M JIrojen
PI3HMX BIKOBUX TPYI 3 PI3HOIO MATOJIOTIE0 3aXBOPIOBAHHSL.

OnHUM 3 OCHOBHMX KOMIIOHEHTIB KOMIUIEKCHOTO JIKYBaHHS 1H(PEKIIHHOTO 1
He 1H(EKIIITHOro 3amajeHHs JieTeHb, € MmapajelibHa He MEAMKAaMEHTO3HA Teparis —
JiKyBaJbHE XapuyBaHHs. JIiKyBaJlbHE XapuyBaHHS BIJIMBAE€ BiJIHOBJICHHIO IMYHITETY
1 301IBIIIEHHIO 3araJIbHOI OMIPHOCTI OpraHi3My. Xap4dyBaHHS, II0 3aCTOCOBYETHCS Y
paifioHi, MOBUHHO 3HI)KYBAaTH XBOPOOOTBOPHUI BIUIMB 1H(EKIIMHOTO areHra i 3me-
HIITyBaTH 1HTOKCHKAIIMHI nposiBU. s mominieHHs GyHKIlT aTbBEOISIPHOTO 1 OpOH-
X1aJJBHOTO €MITENiI0, 0 BIUTMBAE HE OYKaHHS, HEOOXITHO BKJIFOUYATH B PAITIOH MPO-
JTYKTH 3 MAKCUMaJIbHUM BMICTOM BiTaMiHiB rpynu A 1 C.

3acTocyBaHHs JIIKAPCHKUX POCIUH y KOMIUIEKCI JO3BOJISIE, MOCUIIIOBATH Jli€-
BICTh MEIMYHMX MpEnapariB, 3HUKYBATH 1X 03yBaHHS, a B Psi/ii BUNIAAKIB MOBHICTIO
BUKJIIOUUTH MEAMKAMEHTO3HY Tepamito. 3a yMOBH, 1110 JIKAPChK1 POCIUHHU, SIK1 3aCTO-
COBYIOTh [IJIsl JIIKYBaHHSI 3aXBOPIOBAHb OPOHXIB 1 JIeT€Hb, MalOTh MPOTUMIKPOOHI,
poTHU3amajibHi, BIAXapKyBalbHi, MyKOJTITHYHI, OPOHXOIITUYHI, IMyHOMOJEIIOI0U] Ta

CEeIaTHUBHI BJIACTUBOCTI.
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TexHOoJIOrIYHI BJACTUBOCTI CHPOBHHHM POCIHHHOIO NMOXO/KEHHSI Ta JIi-
KapCbKHUX POCJIUH

TexHosoriuHa XapaKTEpUCTUKA CUPOBUHH BIUIMBA€E HA 3aCTOCYBaHHS IPOIIe-
CiB mepepoOIeHHs, IO JO3BOJIIE MAaKCUMAaJIbHO 30€perTy HaTUBHI peuoBUHH. Bpaxo-
BYIOYH TOH (DaKT, 110 IMIIAHYETHCS CTBOPEHHS aCOPTUMEHTY MPOAYKTIB PYHKIIIOHATH-
HOTO MPU3HAYEHHS 3 3aCTOCYBAaHHS CHPOBHHU, SIKA € TPATUIIHHOIO Il YKpaiHu Ta
Kurato. Bynu BpaxoBaHi kiniMaTuyHi Ta reorpadidyti yMOBH, SIKi BIUIMBAIOTh Ha (op-
MYyBaHHs TUIOMIB Ta iX CTpyKTypy. s 3a0e3nedeHHs THYYKOCTI TEXHOJIOTIUHUX
npuiioMiB iX yHiQikamio OyJ0 MPOBEAECHO MOPIBHSIbHI XapaKTEPUCTHKHU IUIOAIB Ta
BUOpaHO ONTUMAJIBHI.

TexHOMOTIUHI XapaKTePUCTUKHU CHPOBUHH POCIMHHOTO TMOXOJIXKEH-
Hs JlociaKeHHs MII0/IB OBOYIB Ta (PPYKTIB MPOBOAUIOCH BUKIIOYHO 32 OCHOBHUMH
napaMeTpamu, SKi BCTAHOBIIGHHI TEXHOJIOTIYHMMH BuMoramu. l[lapanensHo Oymo
BpaxoBaHO (aKTOp JOMYCTHMOCTI BUKOPUCTAHHS CHPOBUHH B PAIliOHI XapdyBaHHS
JiTel pI3HUX BIKOBUX Ipyl. BiAmoBiHO BUMOI HYTPILIOJOTil B AUTSAYOMY Xapuy-
BaHHI JI03BOJICHO 3aCTOCOBYBATH MOPKBY , TPYIIl y BHUIJIAL MOpe 3 5 - 7 MICAILIB,
MIOpe 3 IIOMIB MAHTO 3 9 MiCHIIIB.

MopkBy Ta KyJiHApHO MiArOTOBJICHE MIOPE BIAHOCITH A0 MPOIYKTIB, SIK1 3a-
CTOCOBYIOTH B PaIliOHi JIIKyBaJbHOTO XapuyBaHHs. PEKOMEHIOBAaHO MIUPOKE 3aCTOCY-
BaHHS HE TIJIbKU MPHU HECTaul BITaMiHIB TPYNU A, a TaKOXK MPH aliIMEHTapHUX 3aXBO-
PIOBaHHSIX, BKJIIOUArOYW 1HQEKIIHHI Ta He1H(DEKIIIHI 3aXBOPIOBaHH JiereHb. OHO-
YacHO PEKOMEHJIOBAaHO BKJIOYATH B PAIllOH Xap4yyBaHHS AUTUHU BIKOM JO OJIHOTO
poky Bix 50 mo 70 T mope 3 MOPKBH Ha 700y, TUTHHI MICIsI POKY HApPOJKEHHS 7032
niaBuinyerbes 10 150 r Ha 700y.

Jis ipoBeAeHHS! JOCTIIKEHHS MOPIBHSIBHOI XapaKTEPUCTUKH TUIOAIB MOPK-
BU, Oyno BimgiOpaHo coptu «bontekcy, «Jlarynay, «HaHTchka» sIKi TpaJMIIiHHO BU-
pourytoTh B YkpaiHi a Takoxk coptu «Jingbian Carrots (YEZBAE M)y, «Jinghong five
inch Carrots (FEIETEAE M)», «Hongxin No. 6 (ZEv<5S )», ski BUpouLyioTh y KnTai.

I[OCJIiI[}KCHHH IMpOBOAUIIN 3FiI[HO 3 BCTAHOBJICHUMHU MCTOJaMHU Ta MCETOAHWKAMH, Y
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KOXXHOMY COPTI AOCTIKYBaJId 00'€IHaHy TOUKOBY MpoOy Macoro 5 kr. Pesynbratu

JIOCIIIIKEHb HABEAEeHO B Ta0I. 2.1

Taomurg 2.1
TexHOJIOrYHI XapaKTePUCTHKHA MOPKBH
. Hasga copr
TexHosor14H1 - Py —
CopTtH, SIKI BUPOIIYIOTh B YKpaiHi
XapaKTePUCTUKU
bonrekc JlaryHa Hanrcbka

dopma moay Koniunoi ¢popmu Huniaapuyana 3 tynuM | Luniaagpudsa, 3 Tymoro

3 TyIIUM KiHYMKOM

KiIHYMKOM, TOJIOBKA piBHA

OKPYTJIOIO TOJIIBKOIO

Po3mip mmomy,cm

mJosxkuHa Bigl2,0 mo 15,0
niametp Bixg 3,5 mo 5,0

mos>xuHa Bigl7,0 mo 20,0
niametp Bix 3,5 10 5,0

mossxuHa Big 13,0 mo 15,0
niameTp Bifg 3,5 10 5,0

Maca miony, r

Bix 100 mo 150

Bix 80 mo 130

Bix 100 mo 160

KopkoBa wactuna

['manka, 6e3 TpiuH

Touka 1 HI)KHA.

Hesnaune  3apyoirto-
BaHHS KOpH, SKa TOK-
puTa emigepmicom, He-
rIOO0KI MIPUPOIHI
TPIIIMHA rIIHOHUHOIO
MPUOM3HO 2 MM

M'aK0Th CokoBura, coJIoJIKa, | XpyCTKa, JyKE€ COKOBHU- | SIcKpaBO-IIOMapaHyeBa,
urinbHa. Komip - Hacude- | Ta, cMa4Ha, COJIOJKA. | BIAMIHHOTO CMaky, B
HO TeMHo-ToMapaHueBuil | Komip mkipodku, M'sIKOTI | Mipy COJIOJIKa, HDKHA 1
3 BIATIHKOM, SIK BCepe- | 1 CepLEeBUHH HACHUEHHM, | COKOBUTA.
JIMHI, TaK 1 30BHI MOMapaH4eBHil.

TexHomnoriuHi Copru ski BupomytoTs B Kurai

XapaKTepUCTUKU Jingbian Carrots «Jinghong five inch Hongxin No. 6

(HIUHE ) Carrots (FZASTEAE b (AN 5)
dopwma mony WITHIPUYHA 3 TYITUM WITIHAPUYHA 3 3ar0CT- | MUJIIHAPUYHA 3 TYITUM
KIHIIEM pPEHUM KiHIIEM KIHIIEM

Po3mip miogy,cm

nosxxuHa B1120,0 mo 24,0
niametp Bix 3,5 10 5,0

nosxuHa Bigl8,0 mo 22,0
nmiametp Bix 3,0 10 6,0

nosxuHa Bigl8,0 mo 22,0
niametp Bifg 3,0 10 4,0

Maca miony, r

Bix 200 mo 350

Bix 200 mo 300

Bix 200 mo 250

KopkoBa uactuna

Hesnaune 3apyOrtoBan-
HS KOpHW, SKa IOKpUTA
emiiepMicom,

Tonka, mnpupomHi Tpi-
IIMHU TJIHOMHOIO TIpHO-
JIN3HO BIX 2,5 10 3 MM

Hesnaune  3apyOirio-
BaHHA KOpH, fKa IOK-
pHTa enigepmicom,

M'IK0TE

Komip  mkipouku Ta
M’SIKOTI ~ TIOMapaH4eBO-
YEPBOHMH, HIKHHH, XPY-
CTKMH, COIOAKUN CMaK

CoxkoBura, COJIOJIKA,
nrinbHa. Komip - Hacuue-
HO TEMHO-TIOMapaH4YE€BUN
3 BIATIHKOM, SIK y LIKipO-
YKH TaK 1 y M SIKOTI

Konmip mkipouku Ta
M’SIKOTI TIOMapaH4eBo,
HDKHUM, XPYCTKUH, CO-
JIOOKUU cMaK

Opmaum 3 MpoOIEMHUX TIPOIIECIB MEPEPOOTICHHS MOPKBH € OUMINCHHS 3 BUKO-

PUCTaHHS KapOOPYHJOBOIO MUTTS YHW MapaTepMiyHe OUMILECHHS, a0 MOCIA0BHICTh

JIBOX IPOLIECIB, 10 € CKJIaJHO, HE 3pYYHO Ta €KOHOMIYHO HEe KOpUCHO. B pesymnbTati

MPOBEJICHUX JOCIIIKEHb BiAIOpaHO COPTH MOPKBHU, sIKI BUPOIINYIOTh B YKpaiHi Ta
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Kurai 1 MoxxyTh OyTH 3amIpONOHOBAaHI B YHI()IKOBaHIi THYUYKii TEXHOJOT1T BUPOOHUII-
TBa MPOAYKTIB A7 AiTel (YyHKIIOHATEHOTO MPU3HAYCHHS.

['pymia nmpakTHYHO HE BUKJIMKAE aJepriro 1 BBOAUTHCS B PAlliOH XapuyyBaHHS
JUTHHU OJIHIEIO 3 MepIInX cepel] PpyKTiB. OpyKT 100pe 3aCBOIOETHCS AUTSIUUM Op-
raHi3MOM, SIKIIIO JIOTPUMaHi BCI MpaBuia KyJaiHapHOT 0OpOOKH 1 MpUroTyBaHHs. Bxu-
BaHHS TPYyILI CIpPUSE 3HATTIO HEPBOBOI HANPYTH, MiABUILEHHIO HACTPOIO, Hajae Oma-
rOIIMHUN epeKT Ha poOOTy BHYTPIIIHIX OPraHiB, OCOOJMBO CepIls 1 MITYHKOBO-
KHIIIKOBOT'O TpakTy. ['pyilia BUBOJUTh TOKCHMHU 1 BaXKKI METaJIM, a TAKOXK CTa0LIi3ye
3axucHI (yHKUIi opraHizMy. MoxiauBo BBaxatH, 1o (GpyKT Hajnae e(eKTUBHUN
BIUIMB Ha OAYXaHHS MpH 1HPEKUIHHUX 3aXBOPIOBAHHSX.

IIpu mpoBeneHHI MOCTIHKEHb MOPIBHSUIBHOI XapaKTEPUCTUKH TUIOJIB TPYIIL,
Tabi. 2.2, 6yno BiniOpaHo copTu ykpaiHcbkoi cenekuii «Mapis», «Hika», «Kadenpa-
nbHa», Ta coptu rpym «Snowflake Pear (Z51£%Y)», «Jing Bai Pear (3 H3Y)»,
«Dongguo Pear (%33%)» , axi suponryrors y Kurai. JoCiiIKeHHs IIPOBOIWIN, aHa-

JIOT1YHO, Y KO)KHOMY COPTI JOCIIKyBaK 00'€ JTHAHY TOYKOBY MPOOY Macoro 5 KT.

Tabmus 2.2
TexHOJIOTIYHI XapaKTepUCTHKHU IPyLI
o Ha3sgsa copr
TexHosor14H1 - Py o
Copry, K1 BUPOLLYIOTh B YKpaiHI
XapaKTePUCTUKU - -
Mapis Hika Kadenpansna
dopma moay JIOBracTa, rpymiomnoio- KOHIYHA, TJIaJIKa aCUMETpHUYHA TPY-
Ha monoaioHa
Posmip mony, 3a Big 45,0m0 52,0 Bix 40,0m0 44,0 Bix 35,0 no 40,0

HAUOUIBILINM IIO-
MIEPEYHHM JliaMe-

TPOM, MM

Maca miony, Bix 220 mo 260 Bix 140 mo 200 Bix 110 mo 120

[Mkipouka [Ixipouka rinanka, kouip | [llkipouka macnsHucta, 3 Ha- | Llkipouka 3eneHO-
30JI0THCTO-XKOBTHM, PY- | TbOTOM, CEPEIHBOI TOBIIMHHM. | )KOBTOT'O KOJIBOPY 3
M'HElb SICKPaBO - 4ep- | Komip 3eeHuil 3 4YEPBOHUM | POKEBHUM BiITIHKOM,
BOHOTO KOJILOPY, BIUIMI- | BigTiHKOM. Jo3pini TUI0IW | IOBEPXHS TIIAJIKa,
Ha€ThCA Oe3niv CiP_O' MalOTh BIATIHOK BiJ CBITJIO- | TPOXH TOPOUCTA.
SCTICHUX KPATOK MPOKIIIKIB | 5¢0BTOTO 710 OYPO-YEPBOHOTO

M'skoThb M'skoTh KpeMoBOoro | M'sskoTb KpeMOBOT'0O KOJIbOpY, | M'skoTh Oinoro ko-
BIATIHKY,  TPHEMHHUI | CMaK KHUCIIO-COJIOJKHMU, iTKO | JbOPY, IMIbHA 1 M'S-

KHCJIO-COJIOJIKMM CMaK,
JTy>)KE COKOBHUTA

BiTIYBA€THCS 3epHUCTICTh

rpymri

cucta. CMaKk KHCIIO-
COJIOJIKUM,  SICKpPaBO
BUPQXEHUH TPUEM-
HUN apoMar
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Kineus Tabm. 2.2

. Hassa copry
TexHosor1uH1 > -
Coptu siki Buponryrorecs B Kurai
XAPAKTEPHETHE 1™ S howflake Pear & {671 Jing Bai Pear ;1[4 | Dongguo Pear 4 33!
dopwma miony JIOBracTa, BeJIMKa, KOHYCHO-OKPYTJICHA KOHYCHA
Posmip mmomy 3a Bix 85,0m0 90,0 Bix 50,0mo0 60,0 Bix 85,010 90,0
HaWOLIBIIMM T10-
MIEPEYHHM Jliame-
TPOM, MM
Maca miony, T Bix 330 mo 400 Bix 100 mo 160 Bix 320 mo 500
[Mkipouka [kipouka rnaaka, ToHka, | [lkipouka rmanka, komip | [lkipouka rIaJIKa,
KOJIIP 30JOTHCTO-)KOBTHH, | )KOBTHIA IIJTbHA, KOJIP KOBTHH 3
3 3eJICHHM BIITIHKOM 30JIOTUCTUM T4 KOPHUY-
HEBUM BI1ATIHKOM
M'KOTB M'skotp Oina, 3 Hedpu- | M'aK0oTh MOJIOYHO- | M'SIKOTB 01710T0 KOJIBO-
TOBHM 3€JICHYBaTUM Bij- | OIJIOTO  KOJIBOpY, IUIiA | py, HIKHA, COKOBHWTA,
TIHKOM, XpPYCTKa 1 HDKHA, | HICHUCHH COKOM, Ma€ | XpycTKa.
COKOBHMTA 1 COJIOJIKA, KHCJI0-COJOAKHM CMaK 1
BUCOKHUI apoMart

BiniGpani coptu rpy, sSiki BUpOIIyIOTh B YKpaiHi Ta Kurtai nmpaktuuHo cXo-
K1, 38 BUKJIIFOYEHHSIM MAaCH Ta FT€OMETPUYHUX BEJIUYMH IUIOJIB, IPyIlIa COPTY «Snow-
flake Pear (ZftEY», mac 3HauHO BenMuesHi PO3MipH, IPOTE HA TEXHOJOTIYHICTh, Ta
YCKJIaAHEHHS TPOIECy epepOoOICHHS 11l TOKA3HUKK HE BIUIMBaIOTh. HeoOXxigHO Bif-
MITHUTH, 110 B MPOIEC] AOCIIKEHHS TEXHOJIOT1YHOI XapaKTePUCTUKHU TPYIIL, OYyJIO Bi-
I10paHO COPTH B SIKUX M’ SIKOTh Ma€ OUIMI KOJIp Ta MIKIpOYKa BiJ KOBTOTO J0 KOPH-
yHeBOro. [110/11 3 TakuM KOJIbOPOM MPAKTHUYHO HE BUKJIMKAIOTh AJIEPrilo B OpraHizmi
JUTHHHA, TOMY MOXYTh OyTH 3alIpOBaJKEHHI, SIK JIJIsl 3araJIbHOTO Tak 1 (yHKI[IOHAIb-
HOTO XapyyBaHHS.

Masro, eK30THUHHN PPYKT A1 YKpaiHu, B TOM K€ yac Ay)Ke€ KOPUCHHM JJis
310poB'ss nuTUHU. [1Mi7 BUKOPUCTOBYETHCS B PAIliOHI Xap4YyBAaHHS SK JOTOMINKHHIMA
3aci0 npu 1HGEKIIHHOMY 3aXBOPIOBAaHHI JIET€Hb, @ TAKOX IPH JIIKYBaHHI TOCTPOTO
pecIipaTopHOTO 3aXBOPIOBAHHS Ta MPHU JIKyBaHHI OYHMX XBOpoO. HeoOXigHO Takox
BIJIMITHTH, IO TUTiJ MAHTO JIETKO 3aCBOIOETHCS OPTaHI3MOM JIUTHUHU, 3MIITHIOE IMYyHi-
TET, CIIPUsi€ PO3BUTKY MO3KOBOI JIsJIbHOCTI. B TOM ke yac jikapi neaiatpu Ta BU€HI
HEOHATOJIOT1 BHUCIIOBIIOIOTH Pi3HI OaueHHS CTOCOBHO BKJIIOYEHHSI B PalllOH Xapuy-
BaHHS AUTHHM 1101y MaHTo. Bueni CIIIA ta A3ii BBa)KaOTh MOKIMBHM BKJIFOUCHHSI

MIOPE 3 MAHTO Y BUTJISI MPUKOPMY TUTHHI Bia 4 10 6 MicsIiB, a00 3 8 MICAIIIB Hapo-
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JOKEHHS. YKpaiHChKI BYEHI BBAKAIOTh MOKJIMBUM BKJIFOYATH IO PAIliOHY IIOPE 3 Ma-
HTO JITAM TicHs 12 MICSIB HApOKSHHS.

[Ipu mochimkeHH1 Ma0AIB MaHro, Tadn. 2.3, Oynu Binibpani coptu «Tainung

No.l (8f&%5)», «Mangifera indica Linn.($E5», «Mango variety
Tianyangxiangmang (FEET)», sxi tpaauuiiino Buporrytors y Kurai.
Tabmurg 2.3

TexHOJIOTTYHI XapaKTepUCTUKHA MAHTO

Hasga copty
Copty siki Bupourytots B Kutai

Texuonoriuxi Tainung No.1 Mangifera indica Linn Mango variety
XapAKTepHCTHIH (BR—%5) (8T Tianyangxiangman
g (HBAET)
®dopma moay [T okpyraenuii - roctpuid, | [Iming okpyrioi goBrac- [T oBasIbHO-

BUTSATHYTHUH, 37I€TKa MPUILTIO- | TOT GOpMH

CHYTHUH

OKpyTI101 hopMH

Posmip mmoxy,mm

nmoBxnHa — 105;

TOBIIIMHA, 34 HaWOLIBIINM
MOTIEPEYHUM J1iaMeTpoM —65;
mupuHa —72;

noBkuHa — 199;
TOBIMHA, 3a HANOLIb-
UM TIOTIEPEYHUM JTia-
metpom - 101;

mupuHa —89;

nmoBxuHa — 90;
TOBIIIMHA, 3a HaM-
OUTHIIMM TIOTIEPEY-
HUM J[laMETpOM -
60; mmpuna —50;

Maca mony, r Big 220 1o 250 Big 915 no 1200 Big 150 o 200
Kopa 3eneHoro Koabopy, npu 1o- | [lomapaHueBo-)KOBTOro | 30J0TUCTO-
3piBaHHI Ha0yBae CBITJIO- | KOJIBOPY, 3JIETKa 3 BOC- | )KOBTOT'O KOJbODY,

JKOBTUH KOJIp 3 YEPBOHUM
BIITIHKOM O1J151 OCHOBH ILJIOY

KOBUM IMOKPUTTAM

3JIeTKa 3 BOCKOBUM
ITOKPUTTSAM

M'IK0TE

M'SIKOTh COKOBUTA, apOMaTHa,
SICKPaBO-KOBTOI'O KOJIbOPY

ITomMapaHu€eBO-KOBTOTO
KOJIbOPY, COJIOAKA, Y-
K€ COKOBHTa Ta apoma-

M'Ix0oTh KOBTa 3
MOMapaH4YeBUM Bi-
JOTIHKOM, TTy’)K€ CO-

THa, M'IKOTh TJIaJIKa 3a | KOBUTA, apoMaTHa
CTPYKTYPOIO 3a CTPYKTYPOIO
riaaKa

3a KIIMaTMYHUMHU yMOBaMU B YKpaiHi, MaHr0 HE BUPOUIYIOTH B IIPOMUCIIO-
BUX Macirabax. [Ipore, 3anponoHoBaHi COpTH MIAHYEMO 3alIPOBAIUTH B HOPMATHB-
HIA Ta TEXHOJIOTTYHIN JOKYMEHTAIlli Ha BUPOOHUIITBO MPOAYKTIB 3arajJbHOro Ta GyH-
KIIIOHAJTLHOTO TpU3Ha4YeHHs [is aiteid. [lapanensHo Oyne 3amponoHOBaHO BUKOPHUC-
TaHHS MIOPE 3 TUIOJIB MAHTO TPUBAJIOTO 30epiraHHs, IKe BUTOTOBJICHE 3a MPUHIIUTIOM
KOPOTKOYACHOI CcTepuiIizaiii B yMOBaX aceNTUYHOrO KOHCEpBYBaHHS. B HacTymHux
nigpo3auiax Oyne MOCHIHKEHO (PI3UKO-XIMIYHI MOKAa3HUKHU IMIOpE TOPTiBEIbHUX Ma-

POK pi3HUX KpaiH.
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[Inoau rpaHaTy BHUPOIIYIOTH B OCHOBHOMY Ha MiBJIHI YKpainu y OmecbkiH,
XepcoHChKii obnactsax Ta ABTOHOMHOI pecryOumini Kpum, 11e mos’s3aHo 3 KiiMaTuy-
HUMHU yMOBaMH. POCIMHY NPaKTUYHO HE MEPEHOCITh MOPO3HY MOr0Jy MOPO3HY IO-
roJy Ta THUHYTh. YKpPaiHCbKUMU BYCHHUMH — CEJIEeKI[1I0HepaMu, OyJI0 BUBEIEHO COPTH
s

MPOBEICHHS JOCIIHPKEHb B MOJATIbIIOMY OyJM BUKOPHCTAHHI IJIOJIM rpaHaTy HaBe-

rpa"aty «Axk Jlona Kpumcekay, «['romroma depBoHay, «HIKITCKIM paHHIM.

nenux coptis. [lapanensHo Oyil0 BUBYEHO MIOAM IpaHaTiB copTiB Pomegranate (K
H A ), Punica granatum (P34 4%), Lintong Pomegranate (1578 f11#), axi tpa-
nuuiitHo BupoutytoTs y Kutai. I'panar copry Pomegranate (K3 A1 1) Tpamuiii-
HO BUPOIYIOTH y paifoni luen, micto 1[3aowxkyan, nposinuis IllansayH, rpaHar cop-
Ty Punica granatum (F3¥ A 48) tpanuuiiino Bupomyrots B 0kpy3i Xyaiftoans, npo-
BiHIig AHbBXOM, rpanar copty Lintong Pomegranate (Ilffii# /1 #%) Tpamuwiiino Bupo-
H1ytoTh y paioni JlinetyH, micro Cianb, npoBiniis [llensbci.
JIOCHiPKEHHS. TOPIBHAJILHOI XapaKTEPUCTHKH, TaOl. 2.4, NpPOBOIWIM 3a
MIPUHIIMTIOM 00’ €THAHHS TUTO/IIB TPaHaTy OJHOTO COPTY Y TOUYKOBY MPOOY MAacor0 5 KT.
Tabmuus 2.4

TexHo0JIOTiYHI XapaKTEePUCTUKHU IJIOiB TPaHATIB

Hassa copry

TexHoMOr14HI - —
CopTtH sIKi BUPOIILYIOTHCS B Y KpaiHi

XapaKTePUCTUKU — =
P p Ax Jlona Kpumcebka ['tosmromma yepBoHa Hixkitckiil panHin

dopMma miIony [Tnix cuapHO CIUTIONICHUI Kpyrna Kpyrna
3a NOJIKOCaMHU
Maca nnony, r Big 220 1o 360 Big 300 110 450 Big 300 10 450

[kipouka

[Ikipouka rimamka, He3Ha-
yHO pebpucra. Komip miki-
POYKH KOBTO-YEPBOHUU, 3

[lIxipouka TUIOAA TOH-
Ka,  PpOKEBO-KpPEeMOBa
BCEpEAMHI.

[kipouka 1ioma uep-
BOHA 3 OJINICKOM TOHKa,
POXKEBO-KpeMoOBa  BCe-

YepBOHUMHU  BKparuieHHs- | [IpucyTHi mumnu penuHi.
MH, 1110 BUIHIIOTHCS. [TpucyTtHi mmmnm
Bwmicr 3epen yce- Big 400 o 700 Big 600 o 800 Big 600 1o 800

peauHi oA

SxkicTb 3epeH

3abapBieHHS 3€pPEH TEM-
HO-POKEBE. Y CMaKy MpH-
CYTHSl KHMCJIMHKA.

3epHa BeNHKi, TEMHO-
BHIITHEBI, COJIOKO-
KACITl 3  TPUEMHHUM
apoMaroM.

3epHa BeNHWKi, KOJIp
pyOiHOBO-YEpBOHHIA,
COJIOJIKO-KHUCIH1 3 TIpHe-
MHHUM apoMaToM.
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Kiueus Tadm. 2.4

Hassa copry
TexHoor14HI CopT¥ siki BUpOnIytoThcsi B Kurai
XapaKTEPUCTUKHU Pomegranate Punica granatum Lintong Pomegranate
(KB B AR (FFE A1) ((EREYEL )
dopma nmoay [Tnoam crutromieHi [T maibke kymsactuit | [hmin kpyraoi dopmu
Maca nnony, r Big 630 o 1580 Big 500 o 1250 Big 350 o 800
[kipouka [kipouka mioxy yepBona, | llIkipouka mioxy rnan- | [lkipouka mioxa gep-
ry1ajKa, TBepaa Ka, BiJ POXEBOro 0 | BOHA,TOHKA, YucTa 06e3
HACHYEHOTO YEPBOHOTO | pEOPUCTOCTI
KOJIOPY
BwmicT 3epeH yce- Bix 800 mo 1100 Bix 900 1o1000 Bix 600 mo 800
peauHi mIoaa
SIKicTh 3epeH 3epHa  SICKpaBO-4EpBOHI | 3epHA SCKPABO-4EPBOHI | 3epHa YEpPBOHI KpPHII-
abo0  pokeBi, TMpo30pi. | ab0 pOXKEBl, MPO30Pi. | TATEBO MPO30P1 BEIHKI
Crpykrypa cokoBHTa, | CTpyKTypa COKOBMTa, | CTpyKTypa COKOBHTA.
MPAKTUYHO BIACYTHS KHC- | COJIOAKO-KHCIIA CMaK COJIOJIKHIA.
JTUHKA

BiniGpani muioau pi3HUX COPTIB AKi BUPOILIYIOTh B YKpaini Ta Kurai, Bigpis-
HSIOTHCA 32 TapaMeTpamu 0o0’emy Ta macu. [Inoau rpanaris, siki BuporieHi y Kurai,
3Ha4HO OibIne. B ToM ke Jac, BCl IIIOAM HE 3aJICKHO BiJl COPTY JIETKO OUYHUIIAIOTHCS
BiJl TIOKPUBHOIO IIKIPKH, 3€pHA BIAIUIAIOTHCS Oe3 3aiiBux TpyaHouliB. Koimip 3epen
NPAKTHYHO OJHAKOBUU BiIPI3HAETHCS TUIBKHM 332 COPTOBUMH Npu3HaKamu. HaBeneHi
XapaKTEPUCTHUKH ITUIOMIB TPAHATIB, JO3BOJISIFOTH 3aCTOCYBATH €IMHI TEXHOJIOTIYHI IO~
Ka3HUKH TIPHU TiepepoOJIeHHI.

TexHoJIOTIUHI XapaKTEepUCTUKHU JIiKapchkux pociuH. [lpu mikyBaHHI
OpraHiB UXaJbHOI CUCTEMH, 1H(EKIINHNX Ta HEIHPEKUIHHUX 3aXBOPIOBAHHSIX JieTe-
HIB BUKOPUCTOBYIOTh (DITOTEpAITiIO Y BUTJISI HACTOIB CYMIIIIi JIIKAPCHKUX POCIIMH Ta
HACTOIB KOPIHb JIIKapChKUX pociuH. HaMu mponoHyeThCsl BBEIEHHS JTIKaPChbKUX pOC-
JUH SIK KOMIIOHEHTa (DYHKIIOHAIBHOTO MPOAYKTY y BUIJISAL ekcTpakTy. s mocii-
JKEeHHST OyJio BiIOpaHO KOPIHHS JIIKApChKOiI POCIMHU Ky BHUPOIIYIOTH B YKpaiHi,
Kurai, Tubercbkomy Harip'i — Jlaxpuist, puc.2.1 natuachka Hazea Glycyrrhiza glébra,
kutaiiceka Hazea HEL (Glycyrrhiza uralensis Fisch).

Jlnst mociimkennast Oynu BimiOpaHi KOPIHHS POCIWH, SKUM BUIIOBHUJIOCH TPU
poxu. KopiHHs MaroTh mIIiHAPUYHY (HOPMY PI3HOI TOBKUHU, TOBIIUHA KOPEHS Bl 7

0 150 mm. KopiHHS 30BHI MOKPUTI TOHKMM KOPKOBUM IIApOM. Y KOpPEHI MOMITHA
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CEepLIEBUHA.

Puc. 2.1 Jlikapcbka pocimua Jlakpums Glycyrrhiza gldbra 1 — pocmuma;
2 — KOpiHHS

Ha nmonepeunoMy po3pi3i CHOCTEPIraroThCsl YUCICHHI CEpIEeBUHHI MPOMEHI,
AK1 PO3XOASATHCS BiJl LIGHTPY 1 MPOHU3YIOTH KOBTYBATy JE€PEBUHY 1 CUJIBHO PO3BUHE-
HY KOPY. Y3/IOBX CEpPLIEBUHHUX MTPOMEHIB B KOPEHSAX BUIHO pajliaJibHI TPIIIUHU. Y
KOpEHIB TepeBakae CBITIO-Cipui Kojiip 3 OypuM BiATiHKOM. Ha 31ami mepeBaxkae
CBITJIO0-KOBTUHN KoJip. CMaKk MPUEMHHI COJIOAKHM, 37Ierka HyA0THUI. Y KOpeHi Mic-
TUTHCS BOJIOoTa B jAianasoHi BiJ 12 1o 20 BiACOTKIB. 3 TOYKH 30PYy TEXHOJOTIUHOCTI,
KOPIHHS JIETKO MiIAI0ThCSI TEXHOJIOTIYHUM OIepallisiM, MATTIO, OYHUIIICHHIO Ta TO/I-
p1OHEHHIO.

B kuTalicbkiii MeIUIIMHI OCOOJIMBO B albTEPHATUBHIN IIUPOKO BUKOPUCTOBY-

eThes Jikapebka pociuHa Astragalus membranaceus (Fisch.) Bunge. (35 <), puc.2.2

sKa Ma€ BEJIMKUU JIIKYBaJIbHUN CIIEKTP.

Puc. 2.2 Jlikapceka pocnunu Astragalus membranaceus (Fisch.) Bunge.
(ﬁ) 1 — pocnuHa; 2 — KOpiHHS MIATOTOBIEHE
Sk mokasye mpakTHKa JIKapChbKy POCIHHY MEpepoOsioTh B YMOBaxX anTeKu

(B maboparopHux ymoBax). [[ns BOpoBaKeHHsS JIKaApPChKOi POCIMHU B MPOMHUCIIO-
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BICTh, OyJIO JOCTIIKEHO TEXHOJOri4HI Xapakrtepuctuku. KopinHsa Oynu BiniOpani
CBIXI1 3 PI3HUX BIKOBHUX Tpym. CBIXHUI KOPIHb CKIIAJAETHCA 3 BIACHE CTPUIKHEBOTO
KopeHs - "Tura", kopeHeBuIa - "muiiku", 619HUX 1 TOAATKOBUX KOPEHIB - "BIAPOCT-
kiB". Tiyo xopeHst m'sicucte, MOTOBIIEHE, MalKe IMUIIHAPUYHE, Bropi 31 c1abKo BU-
PaXEHUMU KUJIbLIEBUMU MOTOBIIEHHSMH Ha SIKOMY 3HAaXOAMUTHCS BiJ 2 70 5 BIIPOCT-
kiB. KopeHnesuile, 110 3HaXOIAUTHCSI y BEPXHIN YaCTHHI KOpEHs, 3BY>KEHE, KOPOTKeE,
MOTIEPEYHO 3MOPIIKYBaTe, HEMPABUIBLHOI a00 OKpYTJIol ¢popmu, 31 cnabo BUPaKEHU-
MU KUIbLIeBUMH pyOLsiMu. KopeHeBuille 3akiHUy€eThCsl Haropi "ToJIOBKOIO", 110 Mpe/I-
cTaBJsie o000 3aIMIIOK cTeOsa 1 BEpXIBKOBY OpYyHBKY. Y JESIKUX KOPEHSIX TOJiBKa
BizicyTHs. Bin "mmiiku" 1HOMI BiIXOIATh OJMH 200 KiTbKa TOJATKOBUX KOpeHiB. biu-
HI 1 IOJATKOB1 KOPEH1 PO3raidy’KylThCs Ha TOHKI, YACIICHHI HUTKOMOMI0H1 KOPIHII
"mMouku". Ha moBepxHi Tiia 1 BIAPOCTKIB YAaCTO BUIHO 3apyOIIOBaHHI CIIAH PI3HUX
MOIIKO/UKEHb Y BUIIISAI TpimuH. Komip KopeHs >KOBTYBaTO-O11Mii abo CBITJIO-
KOPHUYHEBHH, Ha 371aM1 OUIMI 3 )KOBTUM BIATIHKOM. 3amax KOpPeHs MPH BUCYIIIYBaHHI,
CXOXHI Ha 3amax KOpH 1 MpaKTUYHO HE BiAUyTHUM. Maca cBixoro kopinus Big 30 1o
150 r. Cmak coyioKyBaTO-TIpKHil. ¥ CBIKOMY KOPEHI MICTUThCSI BOJIOTA B Jlialia3oHi
Bia 10 10 25 BincoTkiB. B mabopaTopHuX yMOBax KOpiHHS MiJJaBaId IEPBUHHUM Te-
XHOJIOTTYHUM orepaiiisiM. KopiHHS 09uIaloThCs, Ta MOJIPIOHIOETHCS 0€3 YCKIIaIHEHb.

[TonepenHi JOCHIIKEHHSI TEXHOJIOTIYHUX MapaMeTpiB CUPOBUHHU POCIMHHOIO
MOXO/KCHHS Ta JIKAPCHKUX POCIIHH, JO3BOJISIOTH 3pOOUTH BUCHOBOK MPO MOIKJIH-
BICTb BUKOPUCTAHHS TPATULIAHOTO OOKJIaJIEHHSI Ta BUKOPUCTOBYBATH MEPBUHHI TEX-
HOJIOT14HI orepariii (MUTTS, OUUIIEHHS, TOAPIOHEHHS, TOIIO) TPH 1X MepepoOIeHHI.
Jlyis BU3HAYEHHS! TEXHOJOTIYHHMX MapaMeTPiB TEIUIOBOTO OOpOOJIEHHS CHUPOBHHU Ta
JIKApChKUX POCIHMH, MPOBEACHO (I3UKO-XIMIUHI JOCTIKEHHS, PEe3YyJbTaTH SIKUX

BIUTMBAIOTH HA MapaMeTPH TEXHOJOTIYHOTO MPOIIECY B IIIIOMY.

Di3UKO-XiMIYHI MOKA3HMKH CHPOBMHHU POCJIHHHOIO MOXOIKEHHSI Ta JIi-
KApCHKUX POCTHH
[Tpupoao-kiriMaTH4YHI YMOBH BIUIMBAIOTh Ha (h13UKO-XIMIYHHMI CKJIaJ POCIWH-

HOT CHPOBWHH, a TAKOX Ha ii SKICTh Ta O€3MEYHICTH B MPOIIeCi 30epiraHHs Ta TPaHC-
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noptyBaHHs. [Ipy BuBYEHHI Ta MOPIBHSIHHI MOKA3HUKIB, SIKI BCTAHOBJIEHI HA CUPOBU-
HY POCITMHHOTO MOXOJKEHHSI, 1[0 HaBeeHI B HOPMATUBHUX JIOKYMEHTax YKpaiHu Ta
Kuraro, BUu3Hau€HO p13HUI IMTIX1]T TIyMayeHHs MMOKa3HHKIB, a TAKOXK JESIKI PO301KHOCTI.
®i3UKO0-X1IMIYHI TOKAa3HUKH CHUPOBUHHU POCIMHHOTO MOXOJKECHHS
CupoBuHY JUIsl TOCIIKEHHS BiAOMpaid OJHOTO COPTY Ta 3 OjHI€l nmapTii. OpHovac-
HO TIPOBOJWJIM JAOCHIJ Y TPHOX MapayiessiX, apu(pMETHIHAM MUTSIXOM BUBOHIIN Ccepe-
THE 3HA4YeHHS. BiporigHicTs 3HaYeHb CKIagae Oiabine abo mopiBHIOE 95 %. B cupo-
BHHI POCJIMHHOTO MOXO/PKEHHSI — MOPKBI, TPYyIIIax, MAaHTO Ta JIIKAPCHKUX POCIMHAX,
COPTH 1 BUM SIKUX BUBYAJIU B MOMEPEAHHOMY T1IPO3/1III, JOCIIHKYBAIHA BMICT Maco-
BOI YaCTKM OPTaHIYHUX Ta HEOPTaHIYHUX PEUOBHH, IO XapaKTEPHO BILIMBAIOTH HA
criocoOu BUPOOHMIITBA, XapaKTEPUCTHUKY TOTOBOTO XapuOBOTO MPOAYKTY, Y TOMY UH-
cJi HOTo (PYHKIIOHANBbHICTh Ta BIACTUBICTh, XapaKTEpHI 03HAKH, CKJIak (XapuoBa Ta
E€HepreTUYHa IIHHICTh (KaJOPIHHICTB)) Ta TEPMIH IpuAaTHOCTI. Pe3ynbraTu mocni-
JDKeHb MOPKBH HaBelIeHO B TaOi. 2.5. MopkBa copty «JlaryHa» BiaMiuaeThCs Hail-
KpaluMu 3a TTOKa3HUKaMU BMICTY €HepPreTHYHOI IIHHOCTI, 0COOJIMBO 32 BMICTOM Ma-

COBOI YacTKH O1JIKY, BYTJIEBO/IIB Ta MEKTHHY, & TAKOXK 3a BMICTOM JICSIKMX BITaMIHIB.

Tabmums 2.5
IopiBHsAIbHME XiMIYHMI CKJIaX MOPKBH (n=3, P>0,95)
HasBa cont .MaCOBa 4acTKa, T MacoBa yacTka BiTaMmiHiB, MT %
Py xupy | 6inky | Byrmesogis | mexruny | B-xaporus | C | B, | B, | PP
CopTH sIKi BUPOLTYIOTh B YKpaiHi
bontekc 0,1 1,3 6,9 0,6 8,26 5,7 10,06 0,06 |12
Jlaryna 0,1 1,4 7,2 0,7 8,4 5,9 0,1 10,02 1,2
Hanrcbka 0,1 1,3 7,0 0,6 8,25 58 10,08 10,02 1,2
Coptu siki BUponyoTh y Kurai
Jingbian 0,2 1,0 7,7 0,8 8,96 11,5 | 0,04 | 0,03 | 1,2
Carrots ( ¥
LAY N)
Jinghong five | 0,2 1,1 7,7 0,8 8,1 13,0 | 0,04 | 0,03 | 1,2
inch Carrots
G N
LAN)
Hongxin No. | 0,2 1,0 7,5 0,7 11,0 12,9 | 0,04 | 0,03 | 1,2
6 (L0 7N5F)

MopxkBa copty «JlaryHay BiMI4aeTbCsl HAUKPAILIOO 32 MOKa3HUKAMH BMICTY

E€HEePreTUYHOI HIHHOCTI, 0COOJIMBO 3a BMICTOM MacOBOi YaCcTKH OLJIKY, BYTJIEBOJIB Ta
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NEKTUHY, a TAKOXK 33 BMICTOM JIeSKUX BiTaMiHiB. [IpakTHuHO BCi MJIOAW MOPKBHU, BH-
poieHi B Kurtai MatoTh BUCOKI TOKa3HUKH BMICTY BYTJIEBOJIIB B cepeanboMy Ha 10 %,
BMICcTy nekTuHy Ha 20 %, a cepellHiii MOKa3HUK MacoBOi1 4acTKu BiTaminy C, BUII
HIX y mmogax YKpaiHchkoi cenekirii maixe Ha 100 %. CriBBiAHOMIEHHS MacOBOi
JACTKH PO3YMHHHUX CYXHUX PEUOBHH Ta BMICTYy MacOBOi YACTKH MOHO-1 JUCaXapHIiB y
MOPKBI PI3HHX COPTIB, HaBEJEHO Ha puc. 2.3.

HaBeneni moka3HUKH 3HAXOATHCS MPAKTHYHO B OJTHOMY niama3oHi. Enepre-
TUYHY I[IHHICTh, KaJOPIMHICTh MOPKBH, COPTIB, KM BUpoOIIeHI B YKpaini Ta Kurai

OyJ0 O0YHCIIEHO CTaHAAPTHUM MPUHIIUTIOM.

7 7,31 7,1 7,78 7,74 7,57
4,48 4,67 4,97 4,95 4,84
BonTekc NaryHa HaHTcbKa Jingbian  Jinghong five Hongxin No. 6

Carrots (i1 inch Carrots ( (ZLi85/N5)
WIS N) BT
% b)

Puc. 2.3 MacoBa 4acTka CyXux pe4oBUH, MOHO-1 JUCaxapHuaiB B MOPKBI,%
- CyXl peuoBUHH, T [ - MOHO-1 Icaxapuay, T

CepenHs eHepreTHYHA LIHHICTb, KAJTOPIMHICTH MOPKBH COPTIB SIKW BUPOIICHI
B YKpaiHi ckianae 34,35 kkan a6o 143,9 x/[x, BIAMOBITHO KaJIOPIHHICTE MOPKBH CO-
pTiB siku BupoieHi y Kurtai cknagae 36,33 kkan abo 152,2x/[x. JocnimkeHHl mioaun
MOPKBH, sIK1 BUpoIIeHl B YKkpaini Ta Kurai 3a ¢i3uKo-XiMIYHUMH MOKa3HUKAMH, MO-
KyTb OyTH BUKOPUCTAaHI, SIK CUPOBUHA Ui BUPOOHHUIITBA MPOAYKTIB JUTAYOTO Xap-
YyBaHHA, (QYHKI10HAIILHOTO MPU3HAYEHHS.

[Inoau rpyu JoCiiKyBaid aHAJIOTTYHUM CIIOCOOOM, pe3yJIbTaTH HABEJICHO B
Tabi. 2.6.

Jliarma3oH MOKa3HUKIB XIMIYHOTO CKJIaay TPYII sIKi BUPOIIEHI B YKpaiHi Ta
Kurai He3HayHO BiJIpi3HATHCSA. MacoBa yacTKa XUpPY Yy IUI0JaX, sIKI BHPOIIEHI B

VYkpaini Bumie vHa 20 %, 6inky 6inbme Ha 30 %, ByrneBozaiB Ha 10 %.
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Tabmums 2.6
IMopiBHAJILHUN XiMIiYHMH CKJIAA TPyl (n=3, P>0,95)
MacoBa 4yacTka, T MacoBa yacTka BiTaMmiHiB, MT' %
Hasea copry KUPY | OLIKY | BYIVICBOJIB | IEKTHHY KapE)-TI/IH C B, B, PP
CopTH, sIKi BUPOIIYIOTh B YKpaiHi
Mapis 0,6 0,4 10,3 0,7 0,09 5,4 0,01 | 0,02 0,3
Hika 0,1 0,6 12,7 0,9 0,09 5,8 0,01 | 0,01 0,3
Kadenpamsna | 0,3 0,4 10,9 0,8 0,07 5,6 0,01 | 0,01 0,3
Copty, siKi BUponytoTh B Kurai

Snowflake 0,1 0,2 9,8 0,8 0,07 4,1 0,01 | 0,01 0,3
Pear 5 1£44

Jing Bai Pear | 0,5 0,2 12,3 0,7 0,06 39 0,02 | 0,02 0,3
F=ES

Dongguo 0,2 0,4 8,5 0,6 0,07 6,0 cmag | 0,03 0,3
Pear 4531

Takoxx BiJIpI3HSAETHCS BMICT JACSKUX BITaMiHIB, MacoBa 4yacTka Bitaminy C Ha
20 % Bume, BMIcT B-kapotuny Ha 30 %. y rpymax siki BupoineHi B Ykpaini.. CriB-
BiJIHOIIICHHS MAacOBOI YaCTKW PO3YMHHUX CYXHX PEYOBHH Ta BMICTY MacOBOi YaCTKH

MOHO-1 IMCaxapuiB y rpyliax pi3HUX COPTIB, HABEJEHO Ha puc. 2.4.

13,73 14,9 14,5 13 14,7 1.3
8,13 6,98 7,87 ’
F i
Mapin Hika KadegpanbHa Snowflake  Jing Bai Pear Dongguo Pear
Pear H LA PSEN K =

Puc. 2.4 MacoBa yacTka CyXux pe40BHH, MOHO-1 JUCaXapyuaiB y TpylIax
- Cyx1 peuoBuHH, T [JJ - MOHO-1 AMCaxXapuM, T

HaBeneHl noka3sHUKM 3HAXOJATHCS MPAKTUYHO B OJHOMY Jiana3oHi. Enepre-
TUYHY LIHHICTh, KaJOPIHHICTh TUIOAIB TPYIL, COPTIB, IKH BUPOIIECHI B YKpaiHi Ta Ku-
Tai Oys10 0OYUCIIEHO CTaHAAPTHUM IMpUHUMIIOM. CepeHs eHepreTU4Ha 1IHHICTb, Ka-
JIOPIAHICTH TPYIII COPTIB KM BUpOIEHI B YKpaini ckiamgae 50,0 kkam ado 209,5 kJIx,
BIJIMOBITHO KaJIOPIAHICTh TPYII COPTIB sikM BupoiieHi y Kurai cknanae 44,18 kxan
a6o 185,11 xJIx. JlocnimkeHHl TUIOAU TPy, sIKi BUpolleHl B Ykpaini ta Kutai 3a
(b13UKO-XIMIYHUMH TTOKa3HUKAMH, MOKYTh OyTH BUKOPHUCTAaHI, SIK CHPOBHHA ISl BH-

POOHUIITBA MPOAYKTIB JUTSYOTO XapuyBaHHs, PYHKI[IOHAIBHOTO MPU3HAYEHHS.
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OpHOYacHO MPOBEAEHO OCIIHKEHHS XIMIYHOTO CKJIay IJIOJIIB MAHTO COPTIB
«Tainung No.l(B%&)», «Mangifera indica Linn.($ES», «Mango variety
Tianyangxiangmang (FEETY)» tabn. 2.7, sxi Tpamuuiiino Bupontyots y Kurai,

Tabmums 2.7
XimMiuHmii ckJIag MaHro (n=3, P>0,95)
Macosa JacTka, T MacoBa vacTka BiTaMiHiB, MT' %

Hasea copry XKHUpY | OUIKY | BYTJIEBOAIB | HEKTUHY KapE)-TI/IH C B, | B, | PP
Tainung No.1 0,2 0,6 7,01 0,5 9,0 41,0 |1 0,01 | 0,04 | 0,5
(BS)
«Mangifera indica 0,2 0,6 7,06 0,5 9,2 23,0 10,01 | 0,04 | 0,6
Linn.(BE5»
«Mango variety 0,3 0,6 13,1 0,9 9,7 76,0 1 0,02 | 0,05 | 0,5
Tianyangxiangmang
(EPEED

[Toka3HHUKH XIMIYHOTO CKJIaly MaHTO KOJHMBAIOTHCS B 3QJIEKHOCTI BiJl COPTY
Ta KJIIMaTUIHUX YMOB BupoIiyBaHHsA. OgHOYaCHO OYyJIO BIAMIYEHO, IO B HECTUTIIUX
IUIOZaX MaHTO BMICT MacoOBOI YacCTKH [-KapOTHWHY BHIIUH, MPH MOBHOMY J03piBaHHI
BMICT 3HIKY€ETbCS BABIYl. [lpu TOMy, 110 CTUTIHM TUIOAM MICTSTh BEJIHKY KUIBKICTD
BiTaMiny C, Ha CMaK KHCJIOTa HE BIT1yBA€ThCSI.

[TapanensHO TIpOBeNEHI MOCHIIKEHHS, pUC. 2.5, 3 BU3HAYEHHSM CIIBBIJIHO-
IIEHHS MAacOBOi YAaCTKU PO3YMHHHUX CyXUX PEUYOBHH Ta BMICTY MAacCOBOI YACTKU MOHO-

1 AUcaxapuaiB B MaHTO PiI3HUX COPTIB.

16,7
9,34 9,41 838
Tainung No.1 (54 —"5) Mangifera indica Linn. (4> Mango variety
JETE) Tianyangxiangmang (H FH
HTY)

Puc. 2.5 MacoBa uyacTka CyxuX PpEYOBHMH, MOHO-1 JHUCAaxXapuliB B MaHro
- CyX1 peYOBUHHU,T ® - vono-i YcCaxapuiu, T

3HAYHO BHCOKI MOKAa3HUKH, MAaCOBOI YaCTKU POCIMHHUX CYyXUX PEUOBHUH, Ta
MOHO-1 JUCaxapH/iiB CBIYATh MPO BUCOKY KaJOpiHHICTh MIoiB. CepeaHs eHepreTH-

YHa IIHHICTh, KAJIOPiHHICTh MaHro ckianae 40,69 kkan a6o 170,49 k>, OnHouacHO
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HEOOX1THO BIAMITUTH, IO CTUTIUH TUTLA MAaHTO MOXJIMBO BIJHECTH JO MPOMYKTIB 3
TaK 3BaHOI0 MIHYCOBOIO KayopiiiHicTio. Ha meperpaBineHHs MaHTO, OpraHi3M BHUTpa-
yae eHeprii B AeKUIbKa pa3iB OLIbIIE KAJIOPIi, HIXK MICTUTHCS B M’ SIKOTI IIJIOJTY.

[Trope MaHroBe AacENTUYHOTO KOHCEPBYBAaHHS IIMPOKO BHKOPUCTOBYETHCS
py BUPOOHHUIITBI APYTUX BUAIB MPOJAYKIII K CUPOBUHA MPU BUPOOHUITBI BIJHOB-
JICHUX COKIB Ta COKOBMICHHX IPOJYKTiB, aJIKOTOJBHUX Ta HE aJKOTOJIHUX HAIOiB,
BapeHHs, KOH(DITIOPIB TOIIIO.

B VkpaiHi mope MaHTOBE MOCTYIIA€ 32 IMIOPTOM B ACENTHYHUX MIIIKaX, SIKI
BUTOTOBJICHI 3 TIOJIMEPHUX MaTepialiiB 3 KjanaHoM, MicTKicTio Big 0,20 M 110 2,25 M,
K1 yIaKkoBaHl y 3aXHMCHI MeTalieBl 604k, (makyBaHHs Tuily «Bag-in-barrel»). B ocHOB-
HOMY IMIIOPTYIOTh acenTuuHe Imope Madro 3 Kurato, Kocra-Puxa, [Hii.

Bbyno npoBeneHo qociaKeHHs 3pa3KiB MIOPE 3 MAHTO PI3HUX NOCTAYaJIbHUKIB,
Shanghai Jinghuai Biotechnology Co., Ltd.( _Fi#sEHEAME ARG R A F]) Kuraii,
Paradise Ingredients commercial Team, Kocta-Puka, JADLI FOODS PVT.LTD, Iu-
Tisl. 32 TEXHOJOTIYHUMHU Ta CEHCOPHUMU MapamMeTpaMHu, MIOpe aCeNTUYHOrO0 KOHCEp-
BYBaHHS 3 MAHI0 32 30BHIIIHIMHA O3HAKaMH BUTJISIAE, K OAHOPIAHA MPOTEpTa Maca,
B JCSKUX 3pa3Kax BIAMIUAIOTbCA OJAMHUYHI KPANKOBI BKPAIUIEHHS TEMHOTO KOJbOPY
Ta HEBEJIMKA KUIbKICTh 3aTBEPAUIUX KPYIMUHOK M’SKOTi, TAKOX B JESKUX OJUHUIAX
NaKyBaHHS MPHUCYTHE BiAMApOBYBaHHS pianHu. CMak HaTypalibHUM, 100pe BUpaKEHUH,
BJIACTUBUN CBIYKOMY MaHTO TICJISI TepMidHOTO 00poOsienHs. Komip mope HacudeHo-
YKOBTUH, OJHOPIAHUI 32 BCIEI0 MACOI0, BJIACTUBHMM HATYpajJbHOMY KOJILOPY MIOpE 3
MaHT0. Pe3ynbraTtu MOCHiKeHh XIMIYHOTO CKJIaTy 3pa3KiB MMIOpe, HaBEIEHO B TaOIl.
2.8. [lpu nocnimKeHH1 3pa3KiB MIOPE 3 MAHTO aCENTUYHOTO KOHCEPBYBAHHS, BCTAHO-
BJICHO, 1[0 MIOPE BUTOTOBJISIOTH 3 J0JaBaHHAM a00 0e3 JA0JaBaHHs KOHCEpBaHTY. B
3paszkax Ne 1, komuBanus nmokasznuka pH Bix 3,5 no 3,8, a MacoBa yacTka TUTPOBAHUX
KHUCIIOT y PO3PaxXyHKy Ha JIMMOHHY KHUCIIOTY, ckiaaae Big 0,58 % mo 0,61 %. B 3pas-
kax Ne 2, konuBanHs nokasnuka pH Big 4,2 no 4,4, a MacoBa 4acTKa TUTPOBAHUX KU-

CJIOT y pO3paxyHKy Ha JUMOHHY KHCJIOTY cKianae He Outbie Hix 0,45 %.
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JlonaBaHHS KUCTIOTH B MIOpPE BILTMBA€E Ha MOKa3HUK pH, 110 103BOJIsIE KOpery-

BaTU MapaMeTpu TEPMIYHOTO OOpOOIEHHS, PEXKUMY CTEPHIIIZAIll MPH aCENTUYHOMY
KOHCEpPBYBaHHI.

Tabmuis 2.8

XiMiYHMH CKJIAJ MIOPe 3 MAHI0 ACENTUYHOI0 KOHCEPBYBAaHHA (n=3, P>0,95)

3pa3zku GipM - MOCTaYATLHHUKIB
Biotechnology Co. Paradise Ingre- JADLI
HasBa HoKA3HIK Ltd.( EiFsE A YH; | dients commercial FOODS
ARA PR A 7)) Kurait Team, Kocra- PVT.LTD
Puxa Tamis

Nel Ne 2 Nel Noe 2 Ne 1l Ne 2
MacoBa yacTka pO3YMHHHUX CY- 16,0 16,0 14,1 14,1 13,5 13,5
XUX peyoBUH, %0,
Macoga yacTka OUIKY, T 0,5 0,5 0,5 0,5 0,5 0,5
MacoBa 4acTka xXupy, I 0,1 0,1 0,2 0,2 0,1 0,1
MacoBa yacTKa NeKTUHY, T 0,6 0,6 0,5 0,5 0,5 0,5
MacoBa wacTka [-KapOTHH, 9,0 9,0 8,6 8,6 9,0 9,0
Mmr %
MacoBa yacTka TUTPOBAHUX KH-
cloT (y po3paxyHKy Ha JIMMOH- 0,58 0,42 0,6 0,45 0,61 0,45
HY KHCIIOTY), %
MacoBa 4JacTka JIETKHX KHCJOT, 0,01 0,01 0,01 0,01 0,01 0,01
%
pH 3,5 4,2 3,8 43 3,8 4.4
MacoBa yacTka €TWJIOBOTO CIHPTY, 0.2 0.2 0.2 0.2 0.2 0.2
%
MacoBa dacTka MiHEpaIbHUX 0,01 0,01 0,01 0,01 0,01 0,01
IIOMIIIOK, %
MacoBa u4actka Bitaminy C, 31,5 31,5 28,9 28,9 27,3 27,3
mr %
MacoBa wyacTka BiTamiHy By, 0,01 0,01 0,01 0,01 0,01 0,01
Mmr %
MacoBa wyacTka BiTamiHy By, 0,01 0,01 0,01 0,01 0,01 0,01
Mmr %
Macosa yacTka BiTaminy PP mr % 0,4 0,4 0,4 0,4 0,4 0,4

[Ipy BUKOpWCTaHHI MIOPE ACENTHYHOTO KOHCEPBYBAHHS il BUPOOHHUIITBA
MPOAYKTIB JAUTSYOTO XapuyBaHHS O0COOMCTO (PYHKIIIOHAILHOTO MPU3HAYEHHS, HEOO0-
X1IHO KOHTPOJIIOBAHHSI BMICTY KUCJIOTH, SIKHH B JAHOMY BHUIAJIKy € KOHCEPBAHTOM.

[Toxa3HUKHM MacoBOT YaCTKH PO3YMHHHUX CyXHUX PEUYOBHH, MOHO-1 TUCAXapHU/IiB
Ta BYTJIEBOJIB, 3HAXOSATHCS y BIACOTKOBOMY cmiBBiAHOMIEHHI. Ha puc. 2.6, 3pa3ku

miope 3a3HaudeHl Jitepamu A — miope BupoOHuiTBa  Biotechnology Co. Ltd.
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(L AE Y ARG IR 4 &) Kuraii, B — mope Bupo6uunTsa Paradise Ingredients
commercial Team, Kocta-Puka, C — mope Bupoouunrea JADLI FOODS PVT.LTD,

Iamis.

16
14,1 13,5

10,55 10,1
6,75 6,46

A

B C

Puc. 2.6 MacoBa yacTka Cyxux peuyOBHH, MOHO-1 JUCaxapuiB, BYIJICBOIIB B

MMIOPE MAHT'0 aCENTUYHOTO KOHCEPBYBAHHS - cyxi pe4oBuHU,I [JJJ - MOHO-1 1Ucaxapuay, T,
- ByrjicBoau,r

[Toka3HUKHM MPAKTUYHO 3HAXOAATHCA B OAHOMY aiama3oHi. Heznauni xounu-
BaHHSI MOKJIMBO TMOSICHUTH THUM, 110 BUPOOHUKH BUKOPUCTOBYIOTH CUPOBUHY, SIKa Mi-
CTUTH Pi3HI (I3UKO-XIMIUHI MOKa3HUKH. [IpoTe MOKa3HUKU CepeqHbOI eHepreTUuYHOl
I[IHHOCTI, KaJIOPIMHOCTI MIOPE€ MAHTO ACENTUYHOTO KOHCEPBYBAHHS, MPAKTUYHO HE
BIIPDI3HATBHCS B TMOKAa3HUKIB BHUXIAHOI CHPOBMHMU (MaHTo), 1 CKJIAJal0Th
46,39 xkan a6o 194,37 x/[)x. BukopucTtanHsa mOpe MaHTO acCeNTUYHOIO KOHCEPBY-
BaHHS SIK OJTHOTO 3 KOMIIOHEHTIB MPOAYKTIB (DYHKI[IOHAJTBLHOTO TIPU3HAYCHHS JJIs Ji-
TeH, JO3BOJISIE CKOPOTUTH BUPOOHMUMN LMK 32 PAXyHOK CKOPOYEHHS MEPBUHHUX
TEXHOJIOT1YHUX OTIePAITii.

[Toka3HMKK XIMIYHOTO CKJIaay IUJIOAIB rpaHaTiB, Tabiu. 2,9, puc. 2,7, Biapi3-
HSIOTHCS, B TIEPITY YEPry Ie 3aJIeKUTh B KIIMaTHYHUX yMOB. [L1011 iK1 BUpOIIIEeHI
y Kutai 3a opranonenTuaHIMY MOKa3HUKaMU, 3HAYHO COKOBHTI Ta COJIOIIII.

Jliarma3oH MOKa3HUKIB XIMIYHOTO CKJIaay IUIOAIB TPaHATIB, SKi BUPOIIEHI Y
Kurai Ta Ykpaini 3HauHO BiJpi3HAIOTHCS. MacoBa yacTka >KUpY Y IUI0/IaX IPaHaTiB ,
K1 BUpOIIIeHI B YKpaiHi MeHie Ha 50 %, 6inky Oubiue Ha 58,5 %, ByrieBo/iB Ha 83
%. Takox BIOPI3HSAETHCS BMICT JESKHUX BiTaMiHIB, MacoBa yacTka BiTamiHy C Ha 63
% HIKYE y IUTIO/IB TPaHATIB, SIKI BUPOIIEHHI B YKpaini. BmicT macoBa yacTka BiTa-

MiHIB Tpyniu B ta PP y miogax rpaHaTiB pi3HUX COPTIB MPAKTUYHO OJHAKOBUN. OJ1-
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HOYACHO BIJIMIYAIOTHCS KOJIMBAHHS BMICTY MAacOBOI YaCTKA MOHO-1 JTUCaXapw/liB,

puc. 2.7.
Tabmurs 2.9
IHopiBHAJBLHMH XiMIYHMHA CKJIAJ IUIOAIB IPAHATIB (n=3, P>0,95)
Hassa cont Macosa JacTka, T MacoBa gacTka BiTaMiHiB, MT %
Pty xupy | Ginky | Byrnesogis cC | B | B PP
CopTH sIKi BUPOITYIOTh B YKpaiHi
Ak Jlona Kpumcoka 04 0,7 15,5 4,9 0,04 0,02 | 04
['fomroma yepBoHa 0,3 0,6 16,1 6,3 0,04 | 0,01 | 0,4
HikiTckiil panHiii 0,3 0,4 15,1 5,2 0,02 | 0,01 | 0,4
Coptu siki BUponyroTh B Kurai
Pomegranate (K& FZA%) 0.2 1.2 18.5 8.0 0.05 0.03 | 0,4
Punica granatum (33 48) 0.2 1.6 18.4 5.0 0.05 | 0.03| 0,4
Lintong Pomegranate 0.1 1.3 19.4 13.0 0.05 | 003 | 04
(lmiE AR
18,5 18,4 19,4
15,5 10,1 15,1 |
T 9.92 1i4 10,3 I" 9,66 l’
AK [JoHa Pomegranate ( Tonwowa Punica HikiTckiln Lintong
KpmmcbKa H A uepBoHa  granatum FJ ¥ paHHi Pomegranate
VaLi]

Puc.2.7 MacoBa yacTka CyXMX pe€4OBHMH, MOHO-1 AMCAXapu/iB IUIOAIB rpaHa-
TiB - cyxi peuosunu, r [@ - MoHO-1 mucaxapuam, T

HaBeneni mokazHMKY 3HaYHO BHUIIIE Y TUIOAIB TpaHaTiB, ki BupoiieHi y Kurai.
EnepreTuyny IiHHICTh, KaJOPIAHICTh IUIOAIB TpPaHATIB, COPTIB, SIKM BUPOIIECHI B
VYkpaini Ta Kurai 0yno o0uucneno ctaniapTHuM npuHuunoM. Cepenssi eHepreTnyHa
IIHHICTh, KAJIOPIMHICTh IUIOJIB T'paHATIB COPTIB SIKM BUPOIIEHI B YKpaiHi CKiajae
202,6, kkan abo 848,89,5 k/Ik, BIAMOBIAHO KaJIOPIHHICTh IUIOJIB IpaHATIB COPTIB
axu BuponieHi y Kurai cknanae 246,1 kkan a6o 1031,16 x/[x. JocnimkeHHl mioau
rpaHaTiB, Akl BUpolleHl B Ykpaini Ta Kutai 3a (i3UKO-XIMIYHUMHU MOKa3HUKaMHU,
MOKYTbh OyTH BUKOPHUCTAaHI, sIK CHPOBHHA /Il BUPOOHUITBA MTPOAYKTIB JUTSIYOIO Xa-

puyBaHHS, (PYHKIIOHAJIBHOTO MPU3HAYEHHS, 32 YMOBU KOPETYBaHHS PELENTYypHUX
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3aKJIaJI0K.

®i3UKO-XIMIYHI MOKA3HUKU JIKAPChKUX pocauH. g mociigKeHHs
BUKOPHCTOBYBAIIH KOPiHHS Jtikapcbkoi pociuun Jlakpuis Glycyrrhiza glabra, kuraii-
coka Has3pa (HED, skiM BUIOBHUIOCH TPU POKH. Bynu BifiOpaHi TpHM TOUKOBI MpooH,
K1 moAasblIe 0ynu 00’ e€JHAHHI B OJIHY, pe3yJIbTaTH HaBeneH1 B Tabs. 2.10. Jlns moc-
TAHOBKH JOCIIy Ta MOPIBHSJIBHOI XapaKTepUCTUKHU, OyiIu BiAiOpaHi KOpPIHHS, SKI
BUpOIIyE Ta 3aroToBisieTopriBesibHa mapka [T «®Dito-ont», m. JIbBiB, YKkpaina, Ta
«Ecological Licorice Planting Base in Northern Inner Mongolia», m. Huhehot, Inner
Mongolia Autonomous Region, Kuraii.

HaBeneHi moka3HUKH 3HAXOATHCS MMPAKTUYHO B OJJHOMY JT1aIla30Hi.

Taomurg 2.10

ITopiBHSJILHA XapaKTepHCTHKA XIMIYHOI0 CKJIALy JiKapCcbKOI POCIMHH
Jlakpuus Glycyrrhiza glabra (n=3, P>0,95)

Macosa JacTka, T MacoBa gacTka BiTaMiHiB, MT %
Hazsa . . B-
KHUpY | OUIKYy | BYIJIEBOMIB | NIEKTUHY KAPOTHE C B, B, | PP
Kopinnsg [T «®i- | cmig. | 0,6 94,2 3,9 13,8 32,0 { 0,05 | 0,07 | 0,9
TO-ONT» YKpaiHa
Kopinnsa «Ecologi- | cmig. | 0,6 96,1 4,6 14,2 35,0 { 0,05 | 0,07 | 0,9

cal Licorice Plant-
ing Base in North-
ern Inner Mongo-

lia», Kuraii

EnepreTnuny Ta Xap4uoBy LIHHICTh, KJIOPIHHICTh KOPEHIO JIIKAPCHKOI POCIIH-
mu Jlaxpuus Glycyrrhiza glabra (HE), Bupomenoi B Ykpaini ta Kurai 6ymno o6umc-
JICHO CcTaHAapTHUM NpuHIUIOM. CepeHs eHepreTHYHa MiHHICTh, KaOPiHHICTh CKIla-
nae 383,0 kkan abo 1604,8 kJ[x.

JlocmipKeHHsT XIMIYHOTO CKJIaay JiKapchkoi pocnuHu Astragalus membrana-
ceus (Fisch.) Bunge. (), NpoBOAWINM aHAIOTTYHUM MPUHLIUIOM. IT1OpiBHANBLHOT
XapaKTepUCTUKU HE MPOBOAWIHU. JloCHmipKyBaiau KOpIHHS BIKOM BiJ TPbOX POKIB.
Bcranosneno, BMicT MacoBoi yactku xupy 1,0 r, 6iiky 16,35 r, ByrneoaiB 83,0 T,
nektuny 3,2 r. MacoBa yactka Bitaminy C 33,0 mr %, Bitaminy B; 0,02 mr %, BiTa-

miny B, 0,02 mr %, Bitaminy PP 0,6 mr %, B-kapoTHH BU3HAYE€HO TUTBKU CIIIH.
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Xap4oBy IIHHICTH OyJI0 OOYUCIEHO CTaHAApTHUM npuHIUNoM. CepenHs eHe-
preTuyHa IMiHHICTh, KAJIOPIMHICT KOPIHB JIKapchKoi pocianHu Astragalus membrana-
ceus (Fisch.) Bunge. (BX), cknanae 397,4 kkan a6o 1665,1 kJ[x.

[Ipu mpoBeneHi CEHCOPHOTO MOCIIIKEHHSI KOPiHb JiKapchkoi pocnunu Jlak-
putst Glycyrrhiza glabra (HE) ta mikapcekoi pocimun Astragalus membranaceus
(Fisch.) Bunge. (), BU3HaY€HO SCKPABO BUPAKEHHI COJIOJKUI CMAaK, 11e 3yMOBJIE-
HO BMICTOM PEUYOBHH, 5IKi Oy1yTh TOCHIIKEH] CTIOCOOOM KITbKICHOTO aHaJI3y.

JlocnikeHHs T1KapChbKUX POCIAMH MPUHIIUIIOM KIJIbKICHOTO aHami-
3y. Conoakuil cMak JIKapChbKUM pPOCIMHAM HaJa€ TIIIIppi3iHOBa KHUCIOTA, KA 3a
XIMIYHOIO CTPYKTYPOIO € TPUTEPIICHOBUM carnoHiHOM. Jlisl caloHiHIB HA OpraHi3M pi-
3HOMaHITHa. CanoHIHU MaloTh NMPOTU3ANaIbHY, TPOTHATIEPTIMHY 1 aIalTOTEHHY JiIO.
OCHOBHI acleKTy Ail 1€ MiABUIIEHHS OMIPHOCTI OpPTraHi3My J0 CTPECOBUX CUTYaIlii,
TOKCUYHHUM areHTam (IPOMKCIIOBI OTPYTH, aJIKOTOJIhb), A0 1HGEKIIHHUX 3aXBOPIOBAHb
TUXAJIBHUX TUIAXIB 1 JIETEHIB; MABUIICHHS (PI3UYHOT 1 PO3yMOBOI Mpare31aTHOCTI,
CTUMYJISILIT IMYHITETY, TOJIMNIIEeHHS (YHKIINA eHIOKpUHHUX 3a503. CaroHIHM Mic-
TATH NMEKYYHH TIPKUN CMaK, 110 BUKIIUKAE MOAPa3HEHHS CIM30BUX 00OJOHOK Ta ped-
JIEKTOPHO MOCHITIOIOTHCS CEKpelii OpOHXIB, Ta CIIpHsE 11 pO3piIKeHHI0. Takuii epexT
aKTUBI3Yy€ MEPUCTATBTUKY OpPOHXIB, CIIpUsi€ BUBEACHHIO CIM3y. B pe3ysnbTari mokpa-
IIYETHCS IPeHaX OPOHXIB, KaIlIellb CTA€ MEHIIT OOJICHUM 1 OUTBIIT MPOYKTUBHUM.

Jlixapcbky pocimny Jlakpuus Glycyrrhiza glabra, sika BupomiyeThes B YKpai-
HU OyJI0 JOCIIKeHO 0ararbMa BUCHUMH. 3a PI3HUMU JJaHUMHU BMICT MacOBOi1 YaCTKHU
TIILIPPI31HOBOI KMCIIOTH B KOPIHHAX ckiaaae Bix 7,50 % mo 15,23 % [45].

3riIHO METOIMKHU KIJILKICHOT'O aHaJi3y, sSKa HaBeJeHa B IPyroMYy po3.uii, Oy-
JIO TIPOBEJICHO JOCHIKEHHS JTiKapchKkoi pocinHu Astragalus membranaceus (Fisch.)
Bunge.(ZK) Ha BMiCT MacoBOi 4aCcTKH DIILIPPi3iHOBOI KMCIOTH, puc. 2.8.

Jlns mociimkeHHs: Oy BiAiOpaHi KOPIHHS TPETHOI'O POKY BUPOIIYBaHHs. Bi-
nOUpaHHS MPOBOAWIM HA CTadisxX (a3 BiAPOCTaHHA (IPOTSATOM CIUHS — YEPBHS Mi-
csiB), ¢a3u UBITIHHS (MPOTATOM JIMITHS — CEPITHS MICALIB) Ta (a3 IMIOAOHOCIHHS

(KiHeIb BEpeCcHs ).
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00— 2

PRREREP R

OFRNWARUIOINWOVORNW AU

KUCIIOTH, %

MacoBa 4acTKa IIIIippi3iHOBOL

1 2 3 4 5 6 7 8 9 10 11
[ToBTOpHICTH ONTUTY

Puc. 2.8 BmicT MacoBOi 4acTKu THIIIPPiI3IHOBOT KUCJIOTH Y JIKapChKil poc-
nmunu Astragalus membranaceus (Fisch.) Bunge. (K), % 1- ¢asa sigpocrauns; 2- dasa
1BiTIHHS; 3 — (Da3a TI0JOHOCIHHS

BunpoOyBaHHsI MpOBOAWIN 32 METOJUKOIO SIKICHOTO BU3HAYEHHS TIIIIPPi3i-
HOBOi KHCIIOTH B JiKapchKid pociuHi Astragalus membranaceus (Fisch.) Bunge.
(FEK), METpOIIOTiuHI XapaKTepUCTHKH PO3PAaXOBaHi 3 pe3y/bTariB onutis y 11 Heza-
JISKHUX MOBTOPIOBaHICTAX. [loMHIIKa OJMHUYHOTO BH3HAYEHHS 3 JOBIPUOIO0 WMOBIp-
HICTIO CTaHOBUTH 4,92%. nmoMuika aHaii3zy 3HaXOJUThCS B MEKaX MOMUIIKA OJUHUY-
HOTO BH3HAYEHHS, 1110 CBIAYUTH MPO BiJCYTHICTh CUCTEMAaTUYHOI TOMUJIKH.

BcranoBsieHo, 1o MakCMMaabHUM BMICT MacOBOi YaCTKU TJILIPPI31HOBOI KH-
CJIOTH B KOpIHHAX ckianae 17,16 % y pocnuH Ha cTaaii uBiTiHHA, 14,24 % Ha cTaail
TJI0IOHOCIHHS 1 BignoBigHO 8,39 % Ha ctanii BiapoctanHs. [Ipu mopiBHSHHI MOKa3-
HUK BMICTY MacOBOI YaCTKH TJIIIPPI31HOBOT KMCIOTH B KOPIHHAX pociuH Jlakpuis
Glycyrrhiza gldbra Hikai B cepenapomy 0,89 3a MiHiManbHHM 3HaYeHHsM Ta 1.93 32
MaKCHUMaJbHUM 3HAYEHHSM, HIK B KOPIHHAX JIKapchkoi pocianHu Astragalus mem-
branaceus (Fisch.) Bunge. (F).

Pesynbpratu gocmimkeHb AO3BOJSIOTH MPUITYCTHUTH MOXKIUBICTH BUKOPHUCTO-
ByBaBaHHs JIIKapChKoi pocuHu Astragalus membranaceus (Fisch.) Bunge. (B) ms
BUTOTOBJICHHS €KCTPAKTY 3 MaKCUMaJIbHUM 30€pEKEHHSIM TJIIIPPI3IHOBOI KUCIOTH.
Exctpakt Moke OyTH BUKOPUCTAHUHN SIK KOMIIOHEHT PEIENTYPHOI 3aKIaIKH MPOIYK-
TiB (DYHKI[IOHAJIBHOTO MPU3HAYEHHS IJI JIITEH 3 3aXBOPIOBAHHSAM JiereHiB. Tak sk

TIIIPPI31HOBA KUCJIOTA 3/]aTHA MEPEIIKOKATH 3pOCTAHHIO 1 PO3MHOXKEHHIO 30y THHU-
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KiB OakTepianbHUX BipycHUX i1H(Mekii. [Ipy BUpOOHUITBI MPOAYKTIB TUTAUOTO Xap-
YyBaHHS, 3aKOHOJIAaBCTBO YKpaiHM 3a00pOHsI€ BUKOPUCTAHHA MiACOJOKYBayiB cMa-
Ky Ta apoMary, I03BOJICHO TiJIbKM BHKOPUCTAHHS MiACOJI0HKYBayiB MPU BUPOOHUIIT-
Bl MPOJYKTIB (PYHKIIOHATBHOTO AUTSIYOTO XapuyBaHHA [43]. HeoOxinHO BIAMITHTH,
10 TJIIIPPI31HOBA KUCJIOTA MA€E IMUPOKY O10JI0TIYHY aKTUBHICTh Ta YK€ HU3bKY TO-
KCUYHICTh 1 HE Jla€ HeOakaHUX MOOIYHUX €(eKTiB, i1 3aCTOCOBYIOTh JJI 3HIKCHHS
no01YHOI TOKCUYHOT JI1i OCHOBHOTO IMpemnapary 1 JJisi MOCUJICHHsI HOTo (apMakojori-
9HOI 1Tii. 3acTOCyBaHHS TNIMIIUPPU3HHOBOT KHCIIOTH, SIK KOMIIOHEHTA 3aMiHIOBaua IIy-
KpY, € IPEAMETOM MOJANBIINX TOCIIKEHb

[TopiBHAABHI OOCHIJ)KEHHS 3a0pyAHIOIOYHX PEYOBUH y CHPOBHUHI
POCJIMHHOTO MOXOJKEHHS Ta JNiKapCchKUX pociuH. CHpOBHHA SKa 3aCTOCOBY-
€TbCSI JJI1 BUPOOHHULITBA MPOJYKTIB IUTAYOrO Ta (PYHKIIOHAIHHOTO MPU3HAYEHHS,
BUPOOJISIETHCS MEPEBAKHO Y CTCIIAIbHUX CUPOBUHHUX 30HaX. KOMIOHEHTH Ta CHUpO-
BHMHA MOBUHHI BIMOBIIaTH 000B'I3KOBUM TapaMeTpaM O€3MEeUYHOCT] Ta MiHIMAJIBHUM
cnenudikamisgM SKOCTI, 3aTBEPIKEHUX LEHTPaJbHUM OpPraHOM BUKOHABYOI BIIAJH,
110 3a0e3neuye GopMyBaHHS JACPKaBHOI MOJITUKHU Yy chepi OXOPOHH 310pOB’s. Y BH-
POOHUIITBI TUTSYOTO XapuyBaHHS 3a00POHAETHCS BUKOPUCTAHHS CUPOBHUHU, IO MiC-
TUTh TOPMOHAJIBHI MpenapaT, aHTUO10TUKH, 3aTUIIKH BaXKKUX METaJIIB, IECTUIIUIIB,
PaIIOHYKJIIIIB Ta 1HIIMX HEOE3MEUYHUX PEUYOBHH, HASBHICTh SKUX HE JIOMYCKAEThCS
JIep’KaBHUMHU CaHITAPHUMHU HOpMaMH a00 BMICT SIKUX MEPEBUIILYE MAKCUMAJIBHO J10-
MyCTUMI PiBHI 3JIMIIKIB Y IUTSYOMY Xap4dyBaHHI. Y BUPOOHUIITBI JUTSIYOTO Xapyy-
BaHHS 3a00pPOHSETHCS BUKOPUCTAHHS CHPOBUHHU, 1[0 HE BIJMOBIZA€ BCTAHOBICHHUX 3a-
KOHOJITAaBCTBOM CaHITapHUM 3axozam [136].

B nporeci nocaimkenHs, 0yau BiiOpaHH1 KpankoBl MpoOU CUPOBUHHM 3 TOC-
JTiayrounM 00’ €qHAHHSM B OAHY MPOOY, 3TIHO BCTAHOBJICHUX METOIWK JloCmimKy-
BaJId OBOYi, PPYKTH COPTIB, SIKI HaBEJIEHI B MOMEPEAHIX MIAPO3/IIJIax a TAKOXK JIiKap-
CbKi POCJMHU. 3pa3Kyd CUPOBUHU BUIIPOOYBAIM Ha HASBHICTH OCTATOYHOI KUJIBKOCTI
MacOBOi YaCTKM TOKCHYHMX €JIEMEHTIB , HITPaTIB Ta PAIIOHYKIIAIB, iX BMICT B CH-
POBHHI, 5IKa BUKOPHUCTOBYETHCS ISl BUPOOHUIITBA MPOIYKTIB JIJIs IiTEH, HE TOBUHEH

NEPEBUILYBaTH JAOMYCTUMI PiBHI, K1 HaBeJEHI B YNHHUX HOPMATUBHUX JOKYMEHTaX
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[98 - 101]. BMicT TOKCHYHHMX €JI€MEHTIB 1 HITPATIB JOCIIHKYBaIN B HIKIPOYIl Ta B
M’SIKOT1, BMICT PaJIOHYKJIIAIB B IIIOMY IJI0A1 Pe3ynbraTi qociimkeHHs HaBEJACHO B
1a0:1.2.11 - 2.17, BUpOTIHITH TOCTIHKEHB CKiIaaae mpudau3zHo 95 %.

Taomurs 2.11

BMicT HiTpPaTiB TAa TOKCHYHHX €JIEMEHTIB Yy MOPKBI (n=3, P>0,95)

Hopwma ne OunbIiie, HiX MI/KT

ToxkcuuHi eTeMeHTH Hit-
CBU- | KaAMiH, | MUIISK | PTYTh, | Mifb, | IIMHK | paTH,
HEllb, 0,03 0,20 0,02 5,0 |,10,0 MgNO-
0,10 /kr
250,0

Hasga copty

Copty siKi BUpoIIeHi B YKpaiHi
mkipouka | 0,018 | 0,0009 | 0,0008 | 0,00016 | 0,19 | 0,42 62

m'skors | 0,014 | 0,0003 | 0,0005 | 0,00012 | 0,16 | 0,54 57
mkipouka | 0,015 | 0,0008 | 0,0011 | 0,00017 | 0,22 | 0,61 68

m'sskore | 0,011 | 0,0010 | 0,0009 | 0,00018 | 0,19 | 0,43 59
HanTtcpka mkipouka | 0,017 | 0,0009 | 0,0010 | 0,00014 | 0,18 0,47 65
m'skote | 0,014 | 0,0004 | 0,0008 | 0,00012 | 0,17 | 0,42 63
Coptu sixi Bupomieni y Kurai

Bontekc

Jlaryna

Jingbian Carrots mkipouka | 0,022 | 0,0014 | 0,0013 | 0,00020 | 0,22 0,55 63
(SBHERE ) Mm'skots | 0,021 | 0,0012 | 0,0011 | 0,00018 | 021 | 0,49 60
Jinghong five inch | mkipouka | 0,024 | 0,0014 | 0,0011 | 0,00019 | 0,23 0,56 66
Carrots M'skots | 0,019 | 0,0011 | 0,0012 | 0,00018 | 0,21 | 0,48 68
(BT D

Hongxin No. 6 wkipouka | 0,026 | 0,0015 | 0,0012 | 0,00020 | 023 | 0,50 70
(LIRS M'skoTh | 0,024 | 0,0011 | 0,0010 | 0,00018 | 0,21 | 0,49 69

KonmenTpariis MacoBOi 4aCTKM TOKCHYHHMX €JIEMEHTIB Ta HITPATIB B IKIPOYIIl
He3HayHO BUlIl. OJTHOYACHO BIAMIYAETHCS MMiIBUILIEHA KOHIIEHTPALlisl B MOPKBI COPTIB
, k1 BuponieHi y Kutai. [TokazHuku 0e3ne4HoCT! 3HaXOAAThCSA B MeXaX JTOMYCTUMUX
BUMOT.

[lapanenbHo, OynO JOCHIIKEHO THUTOMY AaKTHBHICTh PaTlOHYKIIIIB -
LE31I0 137Cs, Bx/kr Ta cTpoHIIio 9OSr, bx/kr y MopkBi, Taba. 2.12. J{ns mociiiKeHHs
Oyna BiniOpaHa MOpKBa, COPTIB 5Kl BupolleHi B Ykpaini Ta Kurai. [Ipu ipomy npo0y
B110Mpay BiJl CyMillli COPTIB.

JIyist BU3HAYEHHS BIANOBIAHOCTI MOPKBU KPUTEPISIM pajiialliifiHOi Oe3MeKu BU-
KOPUCTOBYETHCS TIOKA3HUK BINMOBIIHOCTI, 3HAYEHHS SIKOTO PO3PAaxOBYBAIU 3a pe-

- o137 90
3yJbTaTaMU BUMIPIOBAaHb MUTOMUX aKTUBHOCTEMN Cs, Ta " Sr, dopmyna (2.1):
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B = Acs Asr (2. 1)
JPcs JPsr

ne:
B - moxa3Huk BIIITOBIIHOCTI
. .13
A Cs — pe3yJIbTaT! BUMipIOBAaHb INTOMHUX aKTUBHOCTEH ' Cs;
: . 90
A ST — pe3y/IbTaTH BUMIPIOBAaHb THTOMHUX aKTUBHOCTEH ~ S;
. . e e 137,
JIP cs — HOpMaTuBHU BMICTY paaioHykiiaiB - Cs;
. . .. 0
JIP ST — HOPMATHBH BMICTYy PaiOHYKIIIIiB = ST;
Taomung 2.12

BwmicTt pagioHyKIiAiB y MOPKBI (n=3, P>0,95)

. IIutoma TTuroma ITokasnuk Bi- | Iloxmbka
Ham\éﬁi:i};ﬁ:ziiqm{’ 13§I7(TI/IBHiCTB %gTI/IBHiCTL HHOBi}lHOCTi ACIbTa B,
Cs, Bx/kr Sr, B/kr B, Bin o. B 071
PesynpTat BUMipioBaHb Pesynbrat po3paxyHKiB
MopkBa, sika BUpoIlieHa B Y KpaiHi 16,3£3,3 5,6£2,1 0,68 0,14
Mopkaa, sika BupoieHa B Kurai 19,344,1 7,842,0 0,85 0,16
JlomycTrMi piBHI Ta YMOBH 3a HO- 40 20 <1 <04
pMaTMBamMu

3HaueHHs a0COMOTHOT MOXMOKM BU3HAYEHHs MOKa3HHKa B po3paxoByBamu

3a BCTAHOBJICHOIO Ghopmyioro (2.2):

nensra Acr )2 (aenma Asr )2 (2. 2)

nensta B = Kp \/ ( TThes TPer
ne:
nensTa B - abcomroTHa MOXMOKAa BH3HAYEHHS ITOKA3HHUKA BIAMOBIAHOCTI,
Kp - koedimieHT, 1m0 3aJ1€XUTh B NPUUHATOTO JIOBIPUOTO KOEQILIEHTY,
KU 3aJIeKUTh BIJ MPUIHATOI 10BIPYOT IMOBIPHOCTI Ta 3aKOHY PO3MOALTY BHUIIaIKO-
BUX BeauMuuH Acs Ta Asr ( s 1oBipuoi iMoBipHOCTI 0,95 Ta HEBITOMOTO 3aKOHY
posnoainy Kp =1,1);
nenbTa Acs - a0COIFOTHA TOXMOKA BUMIPIOBaHb MUTOMOT aKTUBHOCTI 137Cs;
nenbTa Asr - abCOI0THA MOXHUOKA BUMIPIOBaHb MUTOMOT aKTUBHOCTI 90Sr;

JIP cs — HOpMAaTHBH BMicTy pagionykmigis > Cs;
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JIP ST — HOPMATHBH BMICTY PaiOHYKIIIIiB = SI;
JlocTipKeHHs! CHPOBHHU Ha MPeAMET MPHUIATHOCTI 10 BUKOPHUCTAHHS 3a MpU-
3HAYEHHSIM, PO3PAXOBYETHCS 32 MaTEMaTHYHUM BUpa3oM (2.3):
B + 0,6 pesibra - fgenbraB (2.3)
ne 0,6 - koeditieHT, po3paxoBaHui JJIsi JOCTOBIPHOCTI KOHTPOJIIO, 110 Xapak-
TEePU3YETHCS JOBIPUOO iIMOBIpHICTIO 0,95.
B pesynbTari 004YMCIeHHsI OTPUMAaHUX PE3YyJIbTaTiB, BCTAHOBJICHO, 110 Koedi-
I[IEHT TIepepaxyHKy B MOPKBI, sika BUpoIlleHa B YKpaiHi ckiagae 0,76, B MOPKBI, sKa
BupouieHa B Kurai ckinagae 0,96. i koedimieHTH MeHIIIe HI>K BCTAHOBJICHOTO MOKa3-
HUKa 1, 110 a€ MOKJIMBICTH BBaXKaTH, 110 MOPKBA, sIKa BUPOILEHA B 000X KpaiHax
npUaTHA JJIs BYKUBAHHS Ta BUKOPUCTAHHS 111 BUPOOHUIITBA TIPOAYKTIB.
Jlis ocnipKeHHs MOKa3HUKIB 0€3MeYHOCTI TPy, BUKOPUCTOBYBAJIM COPTH,
SK1 BUBYAJIM B TIONEPEIHIX TPO3IiIax.
Tabmus 2.13

BwMmicT HiTpaTIB Ta TOKCHYHHMX €JIeMEHTIB y rpymax (n=3, P>0,95)

Hopwma He OiibInie, HidkK MI/KT

TOKCHYHI €JIeMEeHTH Hirpa-

Hassa copty CBHUHEIIb, | KaAMIH, | MUII'IK, | PTYTh, | MiAb, | HUHK | TH, MI
0,10 0,03 0,20 0,02 50 | 10,0 | NO-/

kr 60,0

Copty siKi BUpoIIeHi B YKpaiHi
mkipouka | 0,011 0,0007 | 0,0009 | 0,00014 | 0,17 | 0,39 31

M'SIKOTh 0,010 0,0004 | 0,0007 | 0,00011 | 0,14 | 0,44 29
Hika mkipoyka | 0,012 0,0009 | 0,0013 | 0,00016 | 0,19 | 0,53 38
M'SIKOTh 0,009 0,0009 | 0,0011 | 0,00015 | 0,16 | 0,38 30
Kadenpanbua | mkipouka | 0,014 0,0008 | 0,0014 | 0,00015 | 0,18 | 0,51 35
M'SIKOTh 0,011 0,0007 | 0,0011 | 0,00015 | 0,15 | 0,49 33
Coptu sixi Bupomieni y Kurai

Mapis

Snowflake Pear | mkipouka 0,013 0,0009 | 0,0011 0,00016 | 0,18 0,41 33
Efe3 M'IKOTB 0,012 0,0007 | 0,0009 | 0,00012 0,16 0,45 30
Jing Bai Pear MIKipOYKa 0,012 0,0011 | 0,0011 0,00017 | 0,21 0,56 39
e Mskors | 0,011 | 0,0010 | 0,0011 | 0,00017 | 0,19 | 0,52 37
Dongguo Pear | mkipouka 0,015 0,0009 | 0,0015 | 0,00016 | 0,19 0,53 37
2R M'IKOTB 0,013 0,0009 | 0,0012 | 0,00014 | 0,17 0,50 37

[Toka3HUKHM TOKCUYHUX €JIEMEHTIB Ta HITPATIB 3HAXOASITHCS B OJJHOMY Jliaria-
30H1, MPOTE Pe3yJIbTaTH JOCIIKEHb I'PYII COPTIB, siKi BUpoleHi y Kurtai He 3Ha4HO

BuIle. B 11iioMy noka3zHUKM O€3MEYHOCTI TPYILL, BIIMNOBIJAI0TH BCTAHOBICHUM BHUMOTaM.
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Tpyu OCIiKEHH] MTOMOT aKTUBHOCTI paioHyKIiiB - 1esito °'Cs, BK/Kr Ta

cTpoHwio °Sr, Br/kr B rpymax, Taén. 2.13, aHanoriuno Gynu BimiGpasi copTH , sKi

JOCTDKYBaM padimie. ['pyini Ha copTv HE MOALISIN, TPOoOU BiIOUpanu 3 CyMilll

COpTIB, 5Kl BUpoleH] B Ykpaini Ta Kurai.

BmMicT pagionykiigiB B rpymax (n=3, P>0,95)

Taomurg 2.14

pMaTuBaMHu

. IIutoma TTuroma ITokasnuk Bi- | Iloxmbka
Haméz{z:ac};};:f;iqnﬂ, 13§I7(TI/IBHiCTB %gTI/IBHiCTL HHOBi}lHOCTi AcIIbTa B,
Cs, Bx/kr Sr, B/kr B, Bin o. B 0]1
PesynpTatr BUMIpIOBaHb PesynbpTat po3paxyHKiB
I'pymi sixi BuponieHi B Ykpaini 11,8+4,1 3,8+2,2 0,55 0,25
I'pymi sixi BupomieHi B Kurai 14,2+£3,9 5,1£2,0 0,71 0,30
JlomycTrMi piBHI Ta YMOBH 3a HO- 70 10 <1 <04

3a momomoroto ¢opmyn (2.1 — 2.3) mpoBeneHoO OOYUCICHHS OTPUMAHUX pe-

3ynbTaTiB. BeTaHOBEeHO, 0 KOe(IIEHT MepepaxyHKy B Ipyliax, siKi BUPOIICHI B

VYkpaini cknagae 0,29, ta 0,30 B rpymax, siki upoieHi y Kurai. i koedimienTn me-

HIIIE HIXK BCTAHOBJIEHOTO MOKAa3HHUKA, M0 JA€ MOKJIUBICTh BBa)KaTH, IO TPYII, SIKI

BHPOIIICHA B 000X Kpa.l.HaX HpI/II[aTHi JJi1 B)KUBAHHA Ta BUKOPUCTAHHA JIA BI/IpO6HI/I-

OTBa HpO,ZIYKTiB Xap4YyBaHHA. HJIO,Z[I/I MaHI'O ,Z[OCJIiI[}KYBaJII/I Ha BMICT TOKCHYHUX €JIe-

MEHTIB Ta HITpaTiB Tabia. 2.15, 11 BUNpoOyBaHHS BUKOPUCTOBYBAIM COPTH, K1 BU-

BUAJIM B MOIEPETHIX MIIPO3/1Iax.

Taomurs 2.15

BwmicT HiTpaTiB Ta TOKCHYHUX €JIEMEHTIB Y MAHT0 (n=3, P>0,95)

Hopwma ne OunbIiie, HiX MI/KT
TOKCHYHI €JIeMEeHTH Hirpa-
Ha3zsa copty CBU- | KaJaMiH, MHU- pTyTh, | Miap | LluHK | TH, MT
menp, | 0,03 | w'sx, | 0,02 | 50 | 10,0 | NO-*/
0,10 0,20 kr 60,0
Tainung No.l | mkipoudka 0,014 0,0010 | 0,0010 | 0,00011 | 0,24 | 0,37 32
(BR—%5) M'SIKOTb 0,014 0,0010 | 0,0010 | 0,00011 | 0,24 | 0,37 32
Mangifera mkipouka | 0,012 0,0008 | 0,0010 | 0,00011 | 0,22 | 0,39 28
indica Linn. M'SIKOTb 0,012 0,0008 | 0,0010 | 0,00011 | 0,22 | 0,39 28
(42T
Mango variety | mkipouka | 0,012 0,0011 | 0,0009 | 0,00013 | 0,22 | 0,38 31
Tianyangxiang M'IKOTh 0,012 0,0011 | 0,0009 | 0,00013 | 0,22 | 0,38 30
mang
(HEED
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BiamoBimHO MpoOBEACHUX MOCHIIKEHb, MOXJIMBO CTBEP/KYBATH, IO TLJIOAA
MaHTO €KoJOoriuHo Oe3nevHi. OIHOYACHO BIAMIYAETHCA, IO HHU3bKA KOHIIEHTPALIiS
TOKCUYHHMX €JIEMEHTIB Ta HITPATIB PO3MIIIEHA Yy TUIOJI PIBHOMIPHO SIK B IIKIpOYII,
TaK 1 B M’SIKOTI.
PesynbTaTi mociipkeHb MUTOMOI aKTUBHOCTI PAJAIOHYKIIAIB - 11€3110 137Cs,
Bk/kr Ta cTpoHIIiI0 9OSr, Bx/kr B m1o1ax MaHro, HaBeeHo Taoauil 2.16.

Taomurs 2.16

BwmicT pagionykiigiB B MaHro (n=3, P>0,95)

TIutoma TIutoma ITokasuuk Bi- | Iloxmubka
HaliMeHyBaHHS BEIMYMH, aKTUBHICTD aKTHUBHICTH JIOBIIHOCTI | nmenbTa B,
HasBa cupoBuHM B7Cs, Br/kr Sr, BK/KT B, Big ox. B O]
Pe3ynbTaT BUMipIOBaHb Pe3ynmbTaTt po3paxyHKiB
Mauro Buponiene y Kurai 10,6+4,4 3,94+2,1 0,54 0,24
JlomycTMi piBHI Ta YMOBH 3a HO- 70 10 <1 <04
pMaTuBaMHu

OOunclieHHs OTPUMAHUX PE3YJIbTATIB MPOBEACHO 3a TOTIOMOTOI0 (HopMy
(2.1 — 2.3). BcraHoBiieHo, 10 KOe]illieHT NepepaxyHKy B MaHro ckianae 0,27, e
Koe(iIieHTH MEHIIEe HIK BCTAHOBJIEHOI'O MOKA3HHUKA, 110 Ja€ MOXJIMBICTh BBaXKaTH,
10 TUTOAM TPUIATHI ISl B)KMBAHHS Ta BUKOPUCTAHHS JIJII BUPOOHMIITBA MPOYKTIB
xapuyBaHHs. [Ipy mocmipkeHH1 JIKapChKUX POCJIMH Ha BIAMOBIIHICTh MOKAa3HHUKAM
6e3ne4HocCTi, Tabu. 2.17, peKOMEHJ0BAaHO BUKOPHUCTOBYBATH MAKCUMAIILHO JIOMYCTHUMI
PiBHI — KpUTEpii 0€3MEeYHOCTI , 10 3aCTOCOBYIOThCS Yy (hapMareBTHUHIN Tamy3i [45].

Taomung 2.17

IHoka3HukyM 0€3MeYHOCTi KOPIiHb JiKAPCHKUX POCAMHAX (n=3, P>0,95)

Hopwma ne OunbIiie, HiX MI/KT
TokcHu4HI eJeMEHTH Hirpa-
Haszga CBUHEIb, | KaJMiid, | MUII'SIK, | PTYTh, | MiAb | LWHK, | TH, MT
JKapChKOi POCIUHM 6,0 1,0 0,5 0,1 He He NO-
HOpPM. | HOPM. /xr
250,0
Jlakpuust Glycyrrhfza 0,026 0,0019 | 0,0017 | 0,00023 | 0,25 0,61 38
glabra, Ykpaina
Jaxpurs Glycyrrhiza 0,028 0,0022 | 0,0027 | 0,00029 | 0,27 0,68 42
glabra, KuTaii
Astragalus membranaceus 0,026 0,0023 | 0,0026 | 0,00031 | 0,29 0,67 41
(Fisch.) Bunge. (¥ %),
Kuraii
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BMiCT TOKCMYHHX €JIEMEHTIB — MiJlb, [IMHK, 3TJHO YUHHUX HOPMATHBHUX HE
HOPMY€ETBHCS y TaHOMY BUJ1 CUpoBUHU. [IpoTe, Oyno NpuiHATO pillleHHs JOCTIINTH IIi
TIOKAa3HUKH B 3B 513Ky 3 THM, 1110 BOHH HOPMYIOTBCS Ta KOHTPOJTIOIOTHCS B TOTOBOMY ITPO-
aykTi i aiteit. [lokasHuky 6e3neKu KOpiHb JIKApPChKUX POCIHH, 3HAXOISTHCS B MEXKAX
BCTaHOBJICHOT HOpMU. BMICT paiioHyk1i11B HaBeeHo B Tab. 2.18.

Taomung 2.18

BmicT pagioHyKIigiB KOPIHHAX JIKAPCbKUX POCJIHHAX (n=3, P>0,95)

ITnutoma ITutoma IToka3uuk TToxubka
HaiimeHyBaHHS BETMYHH, aKTHUBHICTD aKTHUBHICTH BiAmoBigHO- | menbTa B,
137 90 . . .
HasBa cupoBuHm Cs, Bx/kr Sr, Bx/kr | cTi B, Bigon. | Bigox

PesynbpTaT BUMIpIOBaHb

PesynpTat po3paxyHKiB

Jlakpurist Glycyrrh{za glabra, 26,4+8,3 11,5+6,4 0,25 0,083
Ykpaina

Jlakpurist Glycyrrh{za glabra, Kurait 31,549,1 16,8+7,5 0,33 0,092
Astragalus membranaceus (Fisch.) 29,1+8,7 14,7+6.9 0,29 0,089
Bunge.(EK), Kuraii

JlonycTumi piBHI Ta yMOBHU 3a HOp- 200 100 <1 <04

MaTHBaMH

Koedimientn nepepaxyHky, siki mpoBeaeHi 3rigHo Gopmyn (2.1 — 2.3), ckia-
natots 0,29, B kopiHHsX Jikapcbkoi pocinan Jlakpuust Glycyrrhiza glabra, sika Bu-
poieHa B Ykpaini ta 0,38 sixka BupoieHa y Kutai. ¥ KOopiHHSAX J1KapChbKO1 POCIHHH
Astragalus membranaceus (Fisch.) Bunge.(38E), 1ieit koedimient cknamae 0,34. Pos-
paxyHKOB1 KOe(IIIEHTH MEHIIIe HDK BCTAHOBJICHI JOIMYCTUMI MOKa3HUKH, IO J1a€
MO>KJIMBICTh BBa)KATH, IO KOPIHHA JIIKAPCHKUX POCIIHMH MPUIATHI, IK CHPOBUHA IS
BUPOOHHMIITBA MPOAYKTIB XapuyBaHHS.

B miniomy mpoBenieHi JoCiKEHHS CB1IYaTh 10 BMICT HITPaTIB Ta TOKCUIHUX
€JIEMEHTIB Y (PpyKTax Ta OBOYaX HAKOMHUYYETHCS HE PIBHOMIPHO. Y TpylIaX HAKOMH-
YEeHO HITPATIB Ta TOKCUYHHUX €JIEMEHTIB NMpuOau3Ho Bix 6,9% no 14,3% MeHIle HIXK y
MOpKBI. BcTaHOBIIEHO, 1110 HAKOIMYEHHS HITPATIB Ta TOKCUYHUX €JIEMEHTIB y MIKIpO-
YI[i BUIIE HK y M SIKOTI, TaK Y MOPKBI sIka BUPOIIIEHA B YKpaiHi y CEPeIHBOMY IPHU-
omus3Ho Ha 5,5%, Ta Ha 2,5 % y MopkBi, sika BuponieHa y Kurai. B cepenaromy, y
rpylax, siKki BUpOIIeH1 B YKpaiHi, TOKCHYHUX €JIEMEHTIB Ta HITPaTIB y MIKipoyii Oi-
JbIIE HIXK Y M’ SIKOTI npubnusHo Ha 11,5 %, y rpymax, siki Bupouieni y Kurai Ha 4,5

% B1AMOBIAHO. B MaHro HakKomuuYeHHs MPOTHKAaE MpUOIM3HO piBHOMIpHO. KopiHHA
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JIKapChbKUX POCIHH AOCTIKYBaNU B 1iyioMy. [Ipy mopiBHSAHI MOKa3HUKIB Oe3MEeYHO-
CT1 BCTAHOBJICHO, 1110 Y MOPKBI, sIka BUPOILIEHA B YKpaiHi, 11l TOKa3HUKHA MEHIII MpH-
omuzHo Ha 11,5 - 15,0 % Hixk y MOpKBI, sika BupoieHna B Kutai, aHanoriuba curyaris
3 MMOKa3HUKaMH O€3TMEYHOCTI TPYIIl, BOHU TaKOX HUX4l Ha 5,7 - 14,5 BiACOTKIB.

B pe3ynbprarti mpoBeAeHUX AOCTIKEHb, BCTAHOBIJICHO, 1110 OBOYEBO-PPYKTOBA
CHPOBHHA Ta KOPIHHS JIIKAPCHKUX POCIHMH K1 BUMPOOYBaAIH, BIAMOBIaI0Th BCTAHOB-
J€HUM BHMOTaM IIOJ0 MOKAa3HUKIB O€3MEeYHOCTI Ta MOXYTh OyTH BUKOPHUCTaHi, SIK
CHUpOBHHA [IJIS BUPOOHUIITBA MPOIYKTIB JUTAYOTO Xap4dyBaHHSA, (PYHKIIOHAJIHHOTO

IMPHU3HAYCHHS.

ExcnepuMeHTAJbHO-KJIIHIYHI J0CTIIKEHHS HA Iypax

BuBuenHsi edeKkTUBHOCTI, (QYHKIIOHAIBHOCTI Ta 0€3MEeYHOCTI MPOAYKTIB JIi-
KyBaJIbHO-MIPO(UIAKTUYHOTO MPU3HAYEHHS JUIsl IITed € OJHUM 3 KJIIOYOBHUX €TalliB
po3pobaeHHsi. OCHOBHA M€Ta JOCHIHPKEHb BKIIOYAE BUBYEHHS BIUIMBY HATUBHUX pe-
YOBHUH NPOAYKTY Ha ypakeHuUd ab0 XBOpUH OpraH, IMyHHY CHCTEMY Ta Ha MPOIEC
OJly’KaHHS B LILJIOMY.

JlocmipKeHHsT TPOBOAMIM Ha IIypax, CEpiiHO y JBa €Tamu, sIKI BKJIIOYAJIH
KJIIHIYHI Ta TICTOJIOTIYH1 JOCiKeHHs. BunpoOyBaHHS MPOBOIWIN BIAMOBIIHO BHU-
MOT, METO/IIB T4 METOJUK, BIIMOBIIHO JO YUHHUX HOPMATUBHUX AOKYMEHTIB, [{upe-
ktuBHu 2010/63 €Bporneiicbkoro mapiaameHTy Ta Paan €Bporneiicbkoro Coro3y Bifg 22
BepecHs 2010 poky «IIpo 3axucT TBapuH, 1110 BUKOPUCTOBYIOTHCS B HAYKOBHUX LILISX)
[105].

Kninigni gocnigxenns. ExkcnepuMeHT Oyno MOCTaBIEHO CEpiifHO, TpUBa-
JicTh KOXHOT cepii - 30 106, mepiri aB1 400U MiAroTOBUMA mepion. Y mepiriil cepii
IIypaMm Mpu TOAYBaHHI JOJaBajH y pallioH KOPIHHA JiKapchbKoi pociuHu Astragalus
membranaceus (Fisch.) Bunge.(8K), y apyriii cepii y palioH xapuyBaHHs 10/aBajH
EKCTPaKT BOJHHUHN 3 KOPiHb JiKapchKoi pociuHu Astragalus membranaceus (Fisch.)
Bunge.(ZK), y TperTili cepii JomaBanu y pauioH IpoAyKTH XapuyBaHHsS (YHKIIOHA-
JBHOTO MPU3HAYEHHS K1 BUTOTOBJEHI 3 JOJaBaHHSM BOJHOIO €KCTPAKTY 3 KOPIHb

nikapcpkoi pociuan Astragalus membranaceus (Fisch.) Bunge. ().
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B excnepumenti mnpuitHsio ydacts 48 mrypa. [ns qoTpumaHHI NPUHIIMITIB
aHajiory, Oyso BimiOpaHO IIypu — caMIli, SIKi HE MalOTh MOPOJH, CEPEIHS Maca TBa-
punu Bix 88 no 100 r. B nepioa npoBeneHHs TOCTIHKEHHS, IIypH OTPUMYBAJIU palli-
OH Xap4yBaHHS, KU BKIIOYAB KOPMHU POCIMHHOTO MOXOPKEHHS, BYKHBAHHS TTUTHOL
BOJIU, OYyJI0 6€3 0OMEKEHHSI.

Jl7is TIpoBeJICHHsI €KCTIEPUMEHTY OyJio 3MOJIeIhOBaHE JMXATbHY HEI0CTAaT-
HicTh y 33 mypiB.JJis miATBEpIKEHHS TUXAIbHOI HETOCTATHOCTI, BHACIIIOK PO3BUT-
Ky ITHEBMOHIi, Ha TIOYaTKy APYTOi 100U, MiCiIs MOIYTIOBaHHS, OYyJIO MPOBEACHO PO3-
TuH 3 TBapuH. TBapuHu Oynu XBOpi, AlarHO3 MHEBMOHIS MIATBEPHKYBaJIN TakKl 3MIHH
B IUXAJIbHIA CUCTEMI:

- B MPOCBITI Tpaxei Ta OPOHX1B HAKOMWYEHHSI MPO30POI MIHABOI CIM30BOI pe-
YOBHHH, CIIM30Ba 00OJIOHKA OpTraHiB rirnepeMiiioBaHa, BiAMIUalOThCA KpamdacTi Jifis-
HKU KPOBOBHJIUBIB;

- JIeTeH1 MOBHOKPOBHI, BHACIIIOK PO3IIMPEHHS KAIUIAPHOI CITKH; 3a0apBieH1
HEPIBHOMIPHO, BHACHIJIOK YepryBaHHS AUISHOK eM(i3eMH, aTeleKkTady Ta HEeyLIKO-
JIKEHOT TKAaHWHM; O1IBIIICTh aJIbBEOJI MAIOTh HEBEJIMKI PO3MIPH; MIXKaIbBEOJISPHI I1e-
PETHHKH JEII0 MOTOBILICHI 32 paxyHOK MOMIPHOI KIITHHHOI 1H(IIbTpalii Ta HaKOMu-
YeHHs HAOPSAKOBOI PIMHU; MTEPUBACKYIISPHI JTiM(ATUYHI CYAUHU TTOMIPHO PO3IIHpe-
H1, CIIOJTyYHa TKaHWHA HaOpsKIIa.

VY koxHIN cepii mpuiiMano ydacTs 15 mypiB — caMiiiB, IpUOIU3HOTO OJTHOTO
BiKYy Ta oaHakoBoi Macu. IllypiB OyJs0o moiyieHO Ha TPU TPYIH, Y KOXKHINA TpyIi 1o 5
nrypiB. Y OBOX rpynax iH(1KOBaHI UypH, OAHA rpymna 340POBIi LIypH.

Ha nouatky, y K0XHii cepii AOCTiAy MPOBOAWIN MIATOTOBYMI mepio, mpo-
TATOM JABOX Ii0. VY 1€l mepiol MpOBOIMIM CIIOCTEPEKEHHS 3a 3arajJbHIUM CTAaHOM Ta
MOBENIHKOIO TBApHH. B miAroToBYMii mepio] TBAPMHH BCIX TPHOX Cepiil OTpUMYyBaIU
0a30BHI1 paIlioH, IKUW CKJIaIaBCsl 3 3€PHOBOT CyMIIIT, BOJa JIJIsl MUTTS 0€3 OOMEKCHHSI.

[Ticyst miAroTOBYOro mepioay, XBOpi IIypu APYroi Ipylu OTPUMYBAIH JIKY-
BaJbHY Tepariio, 3riAHO 3 MPOTOKOJOM JIKYyBaHHS Ta CTaHIAPTHUN pPAalllOH Xapuy-
BaHHS, XBOPI IIIyp TPETHOI TPYNH, OTPUMYBAJIH JIKYyBAJIbHY TEpPaIlito 3TiAHO 3 MPOTO-

KOJIOM J'IiKYBaHHH A0 CTaHJAapTHOTO pauiOHy Xap4yBaHHA 104aBaJIi KOMIIOHCHTH Xa-
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puUyBaHHS, B 3aJIeXKHOCTI Bl cepii ekcriepumenty. LLlypu 310poBi, sikux Oyso BigHe-
CEHO JI0 MePIIOi — KOHTPOJIbHOT, OTPUMYBAJIM CTAHAAPTHUHN PalllOH XapuyBaHHS.

B nepion npoBeieHHs €KCIEPUMEHTY, Y IITypiB KOXKHOI cepii, OIIHIOBAJIU:

- KJIIHIYHUH CTaH: BUMIPSJIM TeMIlepatypy Tina (BIAMOBIIHO HOPMH
Temreparypa cranoBuTh Big 37°C go 38°C), mizpaxoByBalld 4acTOTy IUXaJbHUX PYy-
XiB (BIZMOBITHO HOPMH - 85 TUXaJIbHUX PYXIB Ha XBUJIMHY) Ta YUCJIO CEPIIEBUX CKO-
pouensb (BiamoBigHo HOpMU Bif 300 1o 500 ceprieBuX MOIITOBXIB);

- TIOKa3HUKU TeMAaTOJIOTIYHOTO JOCIIKEHHS! KPOB1: MPOBOJIMUIN HA MOYATKY
Ta HAMPUKIHI{ €KCTIEPUMEHTY, 32 3araJIbHONPUNHATUMHU METOIMKAMHU, Yy Tiepudepud-
Hill KpOB1 BU3HAYAIM BMICT TeMOTIo0iHy (T/11), MipaxoByBalU KiIbKICTh €pPUTPOIH-
TiB (T/n1, 10'%) ta neitkommris (I'/1, 10”), BuBomumM neiikormrapny dopmyimy (%);

- MOKa3HUKHU O10XIMIYHOTO JOCIHIKEHHSI KPOBl: MPOBOAMUIN Ha IMOYATKY Ta
HAIPUKIHII €KCTIEPUMEHTY, 3a 3araJIbHONPUINHATUMU METOJUKaMU, 3arajibHUi O1I10K
B Iu1a3Mi KpoBi (r\11), akTUBHICTh ()epMEHTIB - acmaptataminoTpancdepasu (ACT,
Opn/n), ananinaminotpancdepaszu (AJIT, Oxn/m), rmoko3a ( MMOIIB/1);

- 3BEpTaJIM yBary Ha 3arajibHUil CTaH, MOBEIIHKY Ta AKTUBHICTh TBApPHUH, arie-
TUT Ta CIIO’KUBAHHSA KOPMIB;

- aHTPOMOMETPUYHI TMOKA3HUKHU JOCIIKEHHS MPOBOIWIM MUISXOM 3BaXy-
BaHHS TBapuH, NIOTUXKHEBO, BPaHIli, HaTIIECepLIE.

PesynbTaTti mocmiKeHbh OOYHMCIIOBAINCH METOJaMH Oa3uCHOTO CTATUCTHY-
Horo aHam3zy y porpami STATISTICA/13.3.

VY mepuiiii cepii eKCnepuMeHTy npuiMano ydactslS mrypis, ski Oynau mopiie-
Hi Ha TPYIH, 310POBI LIypH y KIIBKOCTI 5 TBapuH, BiAHECEHO A0 | rpymnu - KOHTPOIIb-
Hoi. [lo II rpynu BigHEeceHO 5 1IypiB 3 MOJEILOBAHO,AMXAILHOK HEJIOCTATHICTIO,
K1 OTPUMYBAJIA MEIMKAMEHTO3HY Tepallito, 3T1IHO 3 MPOTOKOJIOM JIiKyBaHHS Ta CTa-
HIapTHUM paiioH xapuyBaHHs. Jlo III rpymu BigHeceHo 5 HIypiB 3 MOJEIHOBA-
HOI0,AMXaJIbHOIO HEJIOCTATHICTIO, SIKI OTPUMYBAJIM MEIMKAMEHTO3HY TEepaIlito, 3T1JTHO
C MPOTOKOJIOM JIIKyBaHHS Ha CTaHJAPTHUM PAalllOH XapuyBaHHS JO SKOTO BKIIFOUEHO
palioH KOpiHHS Jikapchkoi pocivHu  Astragalus membranaceus (Fisch.)

Bunge.(ZEK).
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VY tBapuH, ski BigHeceno Ao I ta III rpymn, Ha poH1 po3BUTKY MTHEBMOHIT BiJI-
MI4aeThCs 3aJMIIKA, eKCIIPATOPHOTO XapaKTepy, sSka Ha MOYaTKy €KCIIEPUMEHTY BH-
HUKA€ MPU HE3HAYHOMY PYXOBOMY HABaHTAXKEHHI TBapHH, aje MOCTYNOBO Ha0yBaya
NOCTIHHOTO XapakTepy. [HTEHCUBHICTh 3aJHIIKa Y XBOPUX TBapHH 3aJICKHUTh Bl
OpoHxialbHOI 0O0CTpyKIli Ta emdizemMu JiereHiB. IIpu AOCHIKEHH]I CepIieBO-
CYJIMHHOI CUCTEMH JOCUTbh YacTO BUABIsIIAcA Taxikapzis. Kpim Ttoro, y XBopux TBa-
PHUH JOCTIIHUX TPy AIarHOCTYBAJIU 3HIKEHHS aleTUTy, M'sI30B1 IOCMUKYBaHHS, a B
TSOKKUX BUIAJIKaX M's130BUM TpeMop. KimiHIuHMIA cTaH TBapuH, HaBeaeHO B Tab. 2.19.

Tabmus 2.19

Kuiniunuii cran mypis I cepii ekcnepumenry (n=3, P>0,95)

Kiiniuamii ctaH nrypis

IToka3Huku Hopma [ rpyna II rpyna III rpyna
KOHTPOJIb
Ha noyaTky excriepuMeHTy

Temneparypa Ti- | Bin37°C 10 38°C | 37,8+ 1,12 39,3 +0,65 39,2+ 0,54
na, °C
Yacrora AUXalb- Bix 80 1o 85 84 +1,65 94 + 1,27 95+ 1,30
HUX PYXIB
Yacrora cepue- | Big 300 go 500 386 +£ 5,22 458 + 6,20 462 + 5,48
BHUX CKOPOYEHb

3araneHuii cran | lypu  pyxmwusi, | llypu pyxnusi, | lllypu HeakTHBHI, MOTaHO CIIOXKH-
aKTHBHI, JOOpE | aKTUBHI, J0Ope | BalOTh KOPM, BIJICYTHSI peakilisi Ha
pearyioTh Ha TIO- | pearyroTh Ha | TOAPA3HUKU 30BHIIIHBOTO CEepeIo-

JPpa3HEHHS Ta | TIONpa3HEHHs Ta | BUINA, OUTBITY YacCTHHY dYacy Jie-
CIIOJKUBAIOTh CITO>KHBAIOTh ’KaTh, MTOCUJICHO IMXAlOTh, BiaMi-
KOPM KOpPM YarOThCS M'SI30B1 TOCMUKYBaHHS
HanpukiHIli eKCriepuMeHTy
Temneparypatina, °C | Big 37°C 10 38°C 37,5+0,91 38,1+0,73 38,0 +0,68
YacToTra AuXalib- Big 80 mo 85 83 +£2,32 86 £ 0,56 86 £0,76
HUX PYXIB
Yacrota cepie- Bix 300 mo 500 388 +17,6 409+ 19,48 415+ 17,12
BHUX CKOPOYCHb

Hamnpukinii ekciepuMeHTy
3araneHuii cran | Ulypu pyx- | llypu pyxuumBi, | YV mypiB pyxiu- | Y HIypiB pyxiu-
JWBi, aKTHWB- | aKTUBHI, JOOpE | BICTh Ta 3arajbHa | BICTh Ta 3arajb-
Hi, 100pe pe- | pearyioTh Ha TIO- | peakIlis Ha MOJApa- | HA peakiis Ha

aryroTh Ha | Ipa3HEHHs Ta | 3HEHHS 3aJI0BUIBHI, | TIOJIPAa3HEHHS

MOAPA3HEHHS | CIOKUBAIOTh CIIOKUBaHHS KOp- | 33/I0BLJIbHI,

Ta CIIOXHBa- | KOPM MY 3aJI0BIJIbHE CITOKUBAHHS

I0Tb KOpM KOpMYy  3aJI0Bi-
JILHE

Ha mouatky nmocmipkeHHs y XBOpUX TBapuH, siki BigHeceHo qo II ta 111 rpym,



196

BiJIMI4aJIOCsI TIOTIPIIICHHS 3arajJbHOTO CTaHy, [0 MaJjo MPOsB y 30LIBIIIEHH] TeMItepa-
Typu Tina ( y nypis, sikux BimHeceHo jgo II rpymu 39,3 °C + 0,65, y mypiB, SKux Bij-
neceno 10 III rpymu 39,2 °C + 0,54), 1osBU 03HAK €KCIIpaTOpHOI 3aauIuKu ( y Iy-
piB, sikux BigHeceHo 10 Il rpymu - 94 + 1,27 nuxanbHuX pyXiB, Y UIypiB, IKHX BiJIHE-
ceno a0 III rpymu - 95 + 1,30 auxajbHUX PyXiB) Ta 301IBIIEHHI YaCTOTH CEPIIEBUX
CKOpoueHb (y 1IypiB, sIKUX BigHeceHo 110 Il rpynu - 458 + 12,20 nowtoBxiB, y UIypiB,
skux BimHeceHno 1o II rpymu - 462 + 18,48 momroBxiB ). XBopi HA THEBMOHIIO TBa-
puHU OyJM HEAaKTHBHI, IOTAHO NEPECYBaIM, OUIbIIY YAaCTHHY 4acy JieXKajlu, He pea-
TyBaJl Ha MOJAPA3HU, MOCUJICHO IUXAaJH, CIIOKUBAHHSI KOPMY 3HMKYBAJIOCS Maibke
Ha 30 %.

Hanpukinmi gocniny y TBapuH, sikux BigHeceHno no II Ta IIl rpyn mokasnuku
3arajbHOTO CTaHy MOJIMIIUINCS, 1€ MaJIO TIPOSB y 3HIKEHHI MOKA3HUKIB JI0 BCTAHO-
BlieHOi Hopmu. Temmepatrypu Tina (y MmypiB, skux BigHeceHo a0 Il rpymnm
38,1°C £ 0,73, y mypis, sikux Bigaeceno g0 III rpymu - 38,0 °C £ 0,68). 3HUKHEHHIO
O3HaK eKcMipaTopHOi 3aauiku (y IIypiB, AKUX BiaHeceHo a0 Il rpymnu - 86
+ 0,56 auxanbHUX PYXIB, y IIYpiB, akuX BigHeceHo 1o Il rpynu - 86 + 0,76 nuxa-
JBHHUX PyXiB). BimmiueHO HOpMai3allisi YaCTOTH CEPLEBUX CKOpOUYEHb (y IIypiB, SIKi
BiHeceHo 1o Il rpynu - 409+ 19,48 nomtoBxiB, y 1IypiB, siki BigHeceHo 1o III rpynu
- 415 + 17,12 nomToBxiB). Y 1IypiB, sKUX BigHeceHO a0 Il rpynu Ha 28 100y cTabi-
J13yBaJIUCh TEMIIEPATypa, MyJIbC Ta IUXaHHS. Y LIypiB, skuxX BigHeceHo 1o III rpymwy,
111 TOKa3HUKHW CTaOLII3yBaJIUCh Ha 26 100Y.

VY 1mypiB, AKUX BIAHECEHO J10 | - KOHTPOJIBHOT TPYNH, BIIMIYAETHCS CTAOUTBHUINA
IpUPICT MacH Tina, Tabm. 2.20, B Toi yac, y mypiB, skux BigHeceHo 1o Il ta III rpyn

MOKAa3HWKHU MacH T1JIa 3a TePioj1 €KCIIepUMEHTY OyJIr HECTaOlIbHUMHU Ta 3HUKCHUMU.

Tabmums 2.20
Ioka3znuku Macu Tijia mypis I cepii ekciepuMeHnTy (M+m) (n=3, P>0,95)
[TokazHuku I rpyna Il rpyna III rpyna
KOHTPOJIb
Ha nouatky exciepumMeHTy
Wupa maca, T 100,15 +2,12 83,59 +2,32 85,65 + 3,55
% 110 KOHTPOJIIO 100 83,46 85,52
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Kiunens Tad. 2.20

IToxa3Huku I rpyna IT rpyna III rpyna
KOHTPOJIb
HanpukiHii ekcnepuMeHTy
JKuBa maca, r 191,17 £ 12,24 168,62 + 2,34 173,43 £ 3,18
AOCOTIOTHUHN TIPUPICT, T 91,02+2,10 85,03+1,09 87,78+2,25
Binnocuwmii npupict, % 47,61 45,93 50,61
Cepennbo1000BUI IPUPICT, T 3,04 2,37 2,92
% 110 KOHTPOJIIO 100 80,88 90, 72
*Cepez[Hﬂ Maca Tijia pu MOCTaHOBIlI Ha qociif, Bix 88 7o 100 T

Maca Tijia TBapuH 3 JUXaJIbHOIO HEJOCTATHICTIO Ha (POH1 3MOJIEIHLOBAHOI ITHE-
BMOHIi OyJla MEHIIIOI0 3a Macy Tila TBapWH KOHTPOJBHOI TPYMH, MO y BIACOTKAaX
ckianae BianosigHo 83,46 % Ta 85,52 %, 1110 MOXKIJIMBO IOB’SI3aTU 3 TMOTIPIICHHS
CTaHy 3710pOB’sl, 3HIKEHHSM aKTUBHOCTI Ta PO3BUTKOM aHOPEKCII.

HanpukiHii ekcriepuMeHTy y 1mypiB, sikux BigHeceHo 1o II ta 11 rpyn, mokas-
HUKHU MacH TiJIa JIeII0 CTa0lI13yBaIkCs Ta MoYaal HaOImKaTUCS 10 TTIOKa3HUKIB Macu
Tida LIypiB, SAKUX BiAHECEHO 10 | KoHTponbHOI rpynu. Llei ¢akrop moB’s3aHuil 3
OJly’KaHHSIM TBapHH 3aBASKA MEAMKAMEHTO3HIN Tepamii IS urypiB 000X rpyIl, B TOM
&Ke Yac y 1rypiB, skux BigHeceHo no Il rpynu, moka3HUKHM 3HAYHO Kpalle - )KMBa Ma-

ca 173,43 v £+ 3,18 ; abcomotHuit mpupict, 87,78 r £2,25; BimHocHM mpupict, 50,61

%; cepenHb01000BUI MPUPICT, 2,92; BIICOTOK JO KOHTPOJIIO.

JlocmiDKeHHsT TeMaToNIOTTYHUX Ta Ol0XIMIYHMX TMOKAa3HHMKIB KpPOBI y TBapuH

ycix Tpyt, Tabma. 2.21 — 2.23, mpoBOJIMIIN Ha MOYATKY Ta HAMPUKIHII €KCTIEPUMEHTY.

Taomurs 2.21
I'emaTosoriuni mokazHuku mypis I cepii ekcnepumeHnTy ( M+m). (n=3, P>0,95)
I'emaToJIOT1UHI MOKA3HUKH, HOpMa
I'pynu TBapun I'emorno6in, /1 | Epurpouuru, T/n | Jleiikountn, I'/n | I'ematokpur, %
Bix 140 mo 190 Bix 5,3 no 10 Bix 2,1 no 19,5 Bix 35 no 52
Ha nouatky excnepumeHTy
I rpyna 183,28+1,22 5,68+1,76 6,54+0,15 38,83
Il rpyma 156,10+1,26 4,75+1,51 10,35+0,56 34,47
111 rpyna 154,31+1,17 4,62+1,12 10,47+0,49 34,68
Hamnpukinii ekcnepuMenTy
I rpyna 184,54+0,87 5,63+0,19 6,63+0,22 38,53
Il rpyma 178,14+1,98 4,59+0,21 7,67+0,07 37,29
111 rpyna 180,23+1,54 5,44+0,18 7,58+0,11 38,10
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VY TBapuH 3 AUXaNTbHOIO HEIOCTATHICTIO (€KCIIEPUMEHTATBHOIO ITHEBMOHIEIO),
axux BiaHeceno a0 II ta Il rpym, Ha movyaTky eKCepuMeHTY BiAMIYa€ThCS aHEMIs, a
came, 3MEHIIIEHHS BMICTY TeMOIJIO0IHY Ta €pUTPOLIUTIB B OAUHUII 00’ €MY KPOBI, BIJITIOBITHO
y IIypiB, SKUX BimHeceHo 1o I rpymu 156,10+1,26 /i ta 4,75+1,51 T/n, y urypiB, SiKux Bij-
Heceno 1o 11 rpynm - 154,31+1,17 r/n ta 4,62+1,12 T/n BiANOBIAHO.

HanpukiHili exkcrnepuMeHTy, Y XBOPUX TBapUH T'€MATOJIOTIYHI IMOKa3HUKU
JIEII0 TOJINIIUINCH, IPU MOPIBHSAHI MOKA3HUK T€éMaTOKPUT, Y IIypiB, SIKUX BITHECEHO
1o | - kouTponbHOi rpynu - 38,53 %, y uypiB, skux BigHeceHo mo Il rpynu - 37,2
9%, y mypiB, sikux BigHeceno a0 III rpymu - 38,10 %. [Toka3Huk reMorio0iH y ury-
piB, sSIKUX BigHeceHo a0 | - koHTpoabpHOi rpynu - 184,54 v/n + 0,87, y mypiB, SIKUX Bi-
nuecero a0 Il rpymm - 178,14 r/n £1,98, y urypiB, skux BigHeceHo mo III rpymm -
180,23 r/n + 1,54. Tloka3HUK €pUTPOLMTH y LIypiB, SIKUX BIJHECEHO A0 | - KOHTPOIBHOL
rpymu - 4,59 T/n+0,21, y mrypis, sikux BigHeceHno a0 Il rpymu - 4,59 T/n + 0,21, y uypis,
sakux BigHeceHo no Il rpymum - 5,44 T/n + 0,18.

[limBuIeHHS KITHKOCTI JIEWKOIUTIB B KPOBI TBAPHH CBITYUTH MPO PO3BUTOK
3amajbHUX TPOIECIB B OPTaHi3Mi XBOpUX IIypiB, Akux BigHeceHo a0 I ta III rpym.
Tak B Ha MOYaTKy €KCMEPUMEHTY, MOKAa3HHUK JIEUKOLUTIB, y LIypIiB, AKX B1JIHECEHO
1o II rpymm - 10,35 I'/n £ 0,56, y mypiB, saxux BigHeceno ao Il rpynu - 10,47 I'/n +
0,49, y nopiBHSHHI 3 IIypaMH, SKUX BiJIHECEHO J10 | KoHTposbHOI Tpynu 6,54 I'/n +
0,15. HampukiHIll eKCIePUMEHTY, KITbKICTh JEHKOIMTIB 3MEHIIMIOCH Y LIYPIB, AKHX
BiHeceHo o0 II ta 1T rpym. JIis mopiBHSHHS, KUIBKICTh JIGMKOIUTIB Y LIYPiB, SKUX
BiHEceHO 10 | — koHTpospHOI rpymnu - 6,63 I/ + 0,22, y urypis, sikux BiaHeceHo 1o I
rpymu 7,67 I'/n+ 0,07, y utypis, sikux BigHeceno ao Il rpymm - 7,58 I'/n £ 0,11.

VY nevikoumTapHiit hopmyii, Taba. 2.22, BIAMIYAETHCS 30UIBIICHHS KUIBKOCTI
HEUTPOG1TIB, IO CBIAYUTH MPO PO3BUTOK 3aMaIbHUX MPOIECIB.

3MiHU y JedKoruTapHii Gopmysi Oyio BiAMIUEHI Yy MIypiB, SKUX BiJHECEHO
1o II ta III rpyn. BigmigaeTscs 301IbIICHHS KUTbKICTh HEUTPOMLIIB, a CaMe CerMeH-
tTosigepanx (Gopm. Y mrypiB, skux BigHeceHO A0 Il rpymwm, BimcoTok HeHTpodimiB
BCTaHOBJIEHO 29,2 y Tomy uucii nanuukosgaepuux 1,1 %, ta cermenrosaepuux 28,1

%. Y mypiB, skux BinHeceHo a0 III rpymu, BimcoTok HEMTpodisiB BcTaHOBIEHO 29,9
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%, y Tomy uncii nannukosiaepHux 1,4 % ta cermenrtosiaepuux 25,7 %. Hanpukinii
eKCIIEPUMEHTY, BIICOTOK HEHUTPO(LIiB 3HU3UBCS Yy LIypiB, SKUX BIHECEHO 10 000X
rpy1. [Ipu mopiBHSHHI 31 HypaMu, SKMX BiJHECEHO 10 | - KOHTPOIBHOI rpymu, Kpa-

IIUH BIACOTOK HEUTPOP1IB, Yy IIypiB, sikux BigHeceHo 1o 11 rpymm.

Taomung 2.22
JlelikouuTapHa popmysaa mypis I cepii ekciepumenTy (n=3, P>0,95)
IToka3Huku L pynit TBapin
I rpyna | Il rpyna \ III rpyna
Ha noyarky excriepumeHTy
bazodinu, % 0 0 0
Eozunodinu, % 0,1 0 0
Heiitpodinu, % 247 29,2 29,9
- MATMYKOSAICPH1 2,6 1,1 1,4
- CErMEHTOSICPHI 223 28,1 28,5
Jlimdpormtn, % 71,5 67,6 66.5
MonomutH, % 3,7 3,2 3,60
Hanpukinii ekcriepuMeHTy
bazodinu, % 0 0 0
Eosunodinu, % 0,1 0 0
Heiitpodinu, % 25,8 26,1 25,9
- MAJTMYKOSISPHI 2.4 1,0 1,3
- CETMCHTOSICPHI 23,4 25,1 24,6
Jlimborru, % 70,9 70,8 70,2
MomnornutH, % 3,2 3,1 39

OnHoOYacHO BIAMIYEHO 3MIHU KOJIIPHOTO TMOKa3HWKA Ta IIBUAKOCTI OCITaHHS
EpPUTPOIUTIB Y XBOPUX TBAPWH HA MOYATKY E€KCIEPUMEHTY Ta MICJs MPOBEAEHHS Ji-
KyBaJIbHUX NMpoQiIakTuyHuX 3ax0/iB. KomipHuii moka3HUK y I1ypiB, IKUX BiIHECEHO
1o II ta III rpyn, konuBaBcs B Mexax 0,84 + 0,03 - 0,87 = 0,02. HanpukiHiii excrie-
PUMEHTY, KOJIIPHHM MMOKa3HUK HAOIM3UBCA 10 1.

HIBuakicte ocimanusa eputponuutis (ILIOE), Ha moyaTKy eKCiepuMEHTyY y BCiX
XBOpHUX TBapuH Oyja MPUCKOPEHA, HAMPUKIHII €KCIEPUMEHTY, 3HU3WIACh 0 MEX
(131070T1YHOT HOPMH.

Ha moyaTtky excnepuMeHTy, NMpU JOCHIPKeHHI 010XIMIYHMX TMOKa3HUKIB CHU-
POBaTKH KPOBI1 IIYPiB 3 MOACIHOBAHOI MHEBMOHIEI, Ta0d. 2.23, BIAMIYAETHCS 3Me-
HIIICHHST BMICTY 3arajibHOTo OUIKY Ta 301bIeHHsT ocHOBHHX amiHoTpaHcdepas (ACT Tta

AJIT), 110 CBIAYUTH PO PO3BUTOK 3alaIbHUX MPOIIECIB B OpraHi3Mi XBOPUX TBAPHH.
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Tabmums 2.23
BioxiMiuHi moka3HUKKM CHPOBaTKHU KPoBi HIypis I cepii ekcniepumeHTy (M£m) (n=3, P>0,95)
T'pynu TBapus ‘ BioxiMiuHI MOKa3HUKHA
3aragpHUM 010K, I/71 ‘ ACT, On/n | AJIT, On/n
Ha nmouatky nocmigy
I rpyna 67,26+0,65 58,19+2.27 29,240,21
II rpyna 59,10+0,45 69,99+2,13 70,43+1,34
111 rpyna 58,89+0,73 70,17+1,68 67,29+1,29
Hamnpukinii ekciepuMenTy

I rpyna 66,72+0,16 58,76+1,19 29,19+0,56
II rpyna 62,77+0,67 62,82+1,76 40,74+1,20
11 rpyna 64,56+0,64 61,79+1,54 39,25+1,26

HanpukiHili ekciepuMeHTy B CUPOBATIIl KpOBI1 IMypiB, sIKUX BigHeceHo a0 11
ta III BinmivaeTbes miaBumieHHs piBHA O11Ky. [lokaznuku aminotpancdepas (ACT Ta
AJIT) B cupoBariii KpoBi 3MEHIIWINCH, 110 CBIAYUTH PO MPUIUHEHHS PYHHYBaHHS
KJIITUH B OpraHi3Mi XBOpUX TBapuH. Y IIypiB, siki BimHeceHo no III rpynu nei npo-
[IEC MPOTHUKAE CKOPIIIIE.

Pe3ynbTaTi AOCHIKEHb, K1 MPOBECH] Y MEPIIii cepii eKCIEpUMEHTY CBiJI-
yaTh, IO KOPIHHS Jikapcbkoi pociauHu Astragalus membranaceus (Fisch.)
Bunge.(ZEK) NO3UTHBHO BIUIMBAIOTH HA OJy’KaHHA. IIpH KOMIUIEKCHOMY JIiKyBaHHi
1H(DEKIIIHOTO 3aXBOPIOBAHHS AUXAJIBHUX IUIAXIB Ta MHEBMOHII KOPIHHS MOMKJIMBO
BKJIFOUATH 10 OCHOBHOTO PAIliOHy XapuyBaHHS.

Jpyry cepiro eKCIepUuMEHTY MPOBOJMIN 3a CXEMOIo, K y nepiii cepii. LLly-
pu — caMmIi OJHOTO BIKYy Ta OJHAKOBOi Macu Oyl pO3MOJLICHI Ha TPHU TPYIHU IO
I’ SITh LIypiB y KOXHIN rpymi. [lo | — KOHTpONBbHOT Tpynu BiTHECEHO LIYPH 30POBI,
K1 OTpUMYBAJIM CTaHJIAPTHUI patfion xapuyBaHHs. Jlo II rpynu BinmHeceno urypu 3
MOJIEJIbOBAHOIO, TUXAJTBLHOIO HEJAOCTATHICTIO, SIKI OTPUMYBAIM MEIUKAMEHTO3HY Te-
pariro, 3riIH0 MPOTOKOJY JIIKyBaHHS Ta CTaHAApTHHM parioH xapuyBaHHs. [o III
TPyNH BiTHECEHO IIYPU 3 MOEIbOBAHOIO,INXAIbHOI0 HEJOCTATHICTIO, SIKI OTPUMY-
BaJIM MEIUKaMEHTO3HY Tepallilo, 3TiAHO MPOTOKOJY JIKYBaHHs Ta PalliOH XapuyBaH-
HS 3 JIOJJaBaHHSM €KCTPAKTy BOJAHOTO 3 KOPIHb JIIKapChKkoi pocauHu Astragalus mem-
branaceus (Fisch.) Bunge.(FK).

[IpoTsirom ekcriepuMeHTy APYroi cepii, y IypiB AOCIIKYBaIN KIIHIYHUM Ta
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3araJlbHUN CTaH, aHTPONOMETPUYHI MOKa3HUKH, TE€MATOJIOTIYHI Ta O10XIMIYHI MOKa3-

HUKH KpOBi. JloCmimKeHHS! TPOBOIMIM aHAJIOTIYHO, SIK y TIepIIii cepii.

Kuiniynuit cran TBapuH, HaBeJIeHO B Ta0. 2.24.

Tabmuis 2.24

Kuainiunmii cran mypis II cepii ekcnepumenTy (n=3, P>0,95)

Kuiniuamii cran mypis

IIEBUX CKOPO-
YCHb

IToka3Huku Hopma [ rpyna II rpyna III rpyna
KOHTPOJIb
Ha noyaTky excriepuMeHTy

Temneparypa Bin 37°C mo 38°C 37,6+ 1,20 39,5+0,49 39,4+ 0,50
tina, °C
Yacrota auxa- Bixg 80 mo 85 83+1,27 97+ 1,43 98+1,12
JTBHUX PYXiB
Yacrota cep- Bixg 300 mo 500 379 £5,20 448 +£9,12 450 + 7,48

3aranbHui [ypu pyxmusi, ak- | lypu pyxmmusi, | [llypn HeakTHBHI, MOTaHO CIIOXU-
CTaH TUBHI, 100pe peary- | akTUBHi, J00pe | BalOTb KOPM, BIJICYTHS peakilis Ha
I0Th Ha MOJIPAa3HEHHS | PearyloTh  Ha | MOJPa3HUKH 30BHINIHBOTO CEPEeIo-
Ta CIIOYKUBAIOTh | MOJAPA3HEHHS BUII[A, OLMBIIY YAaCTUHY Yacy Jie-
KOpM Ta CIOKUBAIOTh | )KaTbh, MMOCUJIICHO JUXAIOTh, BIIMi-
KOpM YarOThCS M'sI30B1 TOCMUKYBaHHS
Hamnpukinii ekciepuMeHTy
Temmneparypa Bin 37°C no 38°C 37,8+£0,76 38,8+ 0,76 38,0+ 0,68
Tina, °C
YacTora auxa- Bix 80 mo 85 86 £1,17 87+0,24 86+ 0,76
JBHUX PYXIB
YacTora cepie- Bix 300 mo 500 383+4,43 398+ 3,54 401 +£4,21
BUX CKOPOYEHBb
3araneHuii cran | Ulypu pyxmuBi, ak- | lllypu pyxmu- | YV mypiB pyx- | ¥ mypiB pyx-
TUBHI, 100pe pea- | Bi, aKTHUBHI, | TUBICTh Ta 3a- | JUBICTh Ta 3a-
TYIOTh Ha TOJpa3- | 1o0pe peary- | rajJbHa peakiisl | ralbHa peaKilis
HEHHsSI Ta CIIOKHBAa- | IOTh HA IMOJpa- | Ha MoJpas- | Ha TOApa3HEH-
I0Th KOpM 3HEHHS Ta | HEHHS 3a00Bi- | HI 3aI0BLIbHI,
CTIOXXHBAIOTh JbHI,  CIHOXH- | CTIO)KHBAaHHS
KOpM BaHHS KOpPMY | KOpMY 3aJ0Bi-
3a10B1IbHE JIbHE

Ha mouaTky excrnepuMeHTy y XBOpHUX IIypiB, sikux BimHeceno no II Ta III

IPyIl, BIAMIYAJIOCS MOTIPIIEHHS 3arajlbHOTO CTaHy, 1110 MaJo MPOsB y 30UIbIICHH] Te-

mreparypu Tija ( y Iypis, sskux BigHeceno g0 II rpymu - 39,5°C + 0,49, y mypis,

skux Bigaeceno o I rpymu - 39,4 °C + 0,50), nmosBi 03HaK €KCIIpaTOPHOI 3a IUIIKHU

(y mypiB, skux BigHeceHo a0 Il rpymu - 97 + 1,43 aquxanbHUX PyXiB, Y IIYPiB, SKUX
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BigHeceHo 7o III rpynu - 98 + 1,12 auxanbHUX pyxiB) Ta 30UIbIIEHH] YaCTOTH cepIie-
BUX CKOpoueHb (y mIypiB, sikux BigHeceHO 10 II rpymu - 448 + 9,12 momToBXiB, y
mypiB, skux BigHeceHo 10 III rpymum - 450 £+ 7,48 momroBxiB). XBOpi Ha THEBMOHIIO
TBapUHU OyJM HEaKTUBHI, MOTaHO TMEpecyBaiH, OUIbIIY YACTHHY 4Yacy Jiexkald, He
pearyBalid Ha MOJpa3Hu, MOCUJICHO JUXaJIU, CIIOKUBAHHS KOPMY 3HUKYBAJIOCS Mai-
xe Ha 35 %.

Hanpukinii ekcmepuMeHTy, TMiChs YOTUPhOX THIKHEBUX JIIKYBaJIbHO-
npodiTaKTUYHUX 3aX0/1B, Y IIypiB, akux BigHeceHo jao II Ta III rpyn, moka3Huku 3a-
TaJIbHOTO CTaHy MOJIMIIMIKCH, 10 MO MPOSB y 3HMKEHHI /10 MOKa3HUKIB HOPMH:
TeMreparypu Tina ( y mypis, skux BigaeceHo jgo Il rpymu - 38,8 °C £ 0,76 , y tnypis,
sxux Bigaeceno 10 III rpymu - 38,0°C + 0,68), 3HUKHEHHI O3HAK EKCIpaTOPHOI 3a-
auiky  (y urypiB, skux BigHeceHo 10 Il rpynu - 87 + 0,24 nuxanbHUX pyXiB, y IIy-
piB, sikux BigHeceHo 1o I rpymu - 86 + 0,76 nuxanbHUX PyXiB), BIAMIYEHO HOpMAJTi-
3aIlli 4aCTOTH CEpIIeBUX CKOpoYeHb (y mypiB, sikux BigHeceHo no II rpymm - 398+
3,54 momrToBXiB, y mypiB, sikux BigHeceHo o Il rpymu - 401 + 4,21 momroBxiB).
Heo0xigHo BIAMITUTH, TeMIEpaTypa, MyJbC 1 AUXAHHS y MIYPiB, SKUX BIIHECEHO J0
II rpynu, crabinizyBanucs Ha 25 100y, a y urypis, sikux BigHeceHo a0 III rpymu ta 23
n00y. Taku pe3yabTaTd CBIAYUTH MPO €(EKTUBHICThH JKYBaJIbHO-TIPOQPIIaKTUUHUX
Jii, Ta MO3UTUBHUI BIUIMB HA 3arajlbHUM CTaH OpraHi3My ILIypiB, €KCTPAKTy BOAHOTO
3 KOpiHb JiKapchKoi pocauHK Astragalus membranaceus (Fisch.) Bunge.(ZE), axuii
BKJIFOUEHO JI0 PAIliOHY XapuyyBaHHS.

VY 1mypiB, AKUX BIAHECEHO 110 | - KOHTPOJIBHOT TPYNH, BIIMIYAETHCS CTA0UTBHUINA
IOPUPICT Macu Tijia, B TOM K€ yac y urypis, sikux BigHeceHo o II ta III rpym, mokas-
HUKHU Macu Tina, Tabi. 2.25, mMpoTAroM eKCIepuMeHTaILHOTO niepioay Oyiau HecTall-

JJbHUMU Ta HUKYUMH.

Ta0murs 2.25
IMoka3zuuku macu Tisia mypis Il cepii ekcnepumeHTy (M=m) (n=3, P>0,95)
IToxa3Huku I rpyna IT rpyna III rpyna
KOHTPOJIb
Ha noyaTky excriepuMeHTy
JKusa maca, r 98, 54+3,05 82,16+1,98 82,78+2,61
% 110 KOHTPOJIIO 100 83,38 84, 01
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Kinens Tabm. 2.25

IToxa3Huku I rpyna IT rpyna III rpyna
KOHTPOJIb
HanpukiHii ekcnepuMeHTy

JKuBa maca, r 198,27+£10,25 171,14£2,71 176,08+2,26
AOCOTIOTHUHN TIPUPICT, T 99,73+1,79 88, 08+1,32 93,30+2,06
Binnocuwmii npupict, % 50,30 51,47 52,92
Cepennbo1000BUI IPUPICT, T 3,32 2,94 3,11

% 110 KOHTPOJIIO 100 86,32 88,81
*Cepez[Hﬂ Maca Tijia pu MOCTaHOBIlI Ha qociif, Bix 88 7o 100 T

Maca Tina TBapuH 3 JMXAJIBHOK HEJOCTAaTHICTIO Ha (POHI 3MOJIEIHLOBAHOI
THEBMOHI1, OyJia MEHILIOIO MPH MOPIBHSHI 32 Macy Tija TBApHH, SIKUX BiTHECEHO [0 |
- KOHTPOJIbHOI TPyIH, 110 Y BIJICOTKaX Ckiajaae BiamnoBiaHo 83,38% ta 84, 01%, o
MO>KJIMBO TIOB’S13aTH 3 TOTIPIIEHHS CTaHy 3J0POB’sl, 3HIKEHHSIM aKTHUBHOCTI Ta PO3-
BUTKOM aHOPEKCIi.

HanpukiHiii eKkcriepuMeHTy y MiIOCTIAHUX TBapuH, BigHeceno ao II ta 111
IpyM,IO0Ka3HUKU MAcH Tija Jenio cTabii3yBajics Ta MoYalad HaOImKaTUCs 10 MOKa-
3HHMKIB MacH Tij1a TBapHUH, SIKUX BIJIHECEHO A0 | - KOHTpoJbHOI rpynu. Taki mo3uTHB-
HI pe3yNbTaTd CBIAYATH MPO €()EeKTHBHICTh 3aCTOCOBAHOTO JIIKYBaHHS, IO MPHU3BO-
IUTHh K OJy’KaHHI0. B Toil ke yac y mypiB, skux BinHeceHo 10 III rpynu 3nadeHHs
MOKa3HMKIB BHIIE - )XuMBa Maca 176,08 r + 2,26 ; abcomotHuid npupict - 93,30 T
+2,06; BigHOCHUI TIpUPICT - 52,92%; cepennbonoboBuii mpupict - 3,111; 88,81% 1o
KOHTpOJit0. Ha moyarky Ta HampuKiHI JIPYroi cepii eKCIEPUMEHTY TOCIHIIKYBaIH
reMaToJIor1yHI Ta 010XIMIYHI MOKa3HUKU KPOBI IIYPIB YCiX I'pyIl, Tadd. 2.26 — 2.28

Tabmuns 2.26

I'emaroJioriuni mokasHuku mypis II cepii ekciepuMenTy ( M£m). (n=3, P>0,95)

I"'eMaTOIOT1YHI MOKA3HUKH, HOPMa

I'pynu TBapun I'emorno6in, /1 | Epurpouru, T/n | Jleiikountn, I'/n | I'ematokpur, %

Bix 140 mo 190 Bix 5,3 no 10 Bix 2,1 no 19,5 Bix 35 no 52
Ha noyaTky excriepuMeHTy

I rpyma 184,29+1,19 6,21+1,51 6,27+0,73 39,15

Il rpymna 154,43+1,26 5,48+1,87 11,34+0,59 35,22

111 rpyma 155,15+1,72 5,84+1,44 11,49+0,72 34,98
HanpukiHIli eKCriepuMeHTy

I rpyma 185,53+1,44 6,77+0,10 7,11+0,08 39,20

Il rpyna 181,76+1,21 5,89+0,43 8,21+0,11 38,06

111 rpyna 182,09+1,54 6,48+0,11 8,054+0,09 38,70
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Ha nmouatky ekcnepuMeHTy y TBapuH 3 JUXaJbHOIO HEJIOCTATHICTIO (€KCTepu-
MEHTAJIbHOIO MTHEBMOHI€10), sikuxX BigHeceHo 1o I ta III rpym, BigMidaeTbes anemii —
3MEHIIIEHHS BMICTY IeéMOTIJIO0IHY Ta €pUTPOIUTIB B OJUHUILII 00’ €My KpPOBi, y IIypIB,
axux BiaHeceno a0 Il rpynu 154,43r/n + 1,26 Ta 5,48 T/n + 1,87, y mypiB, SIKUX BiJ-
HeceHo qo I rpymu - 155,15 r/n £1,72 Ta 5,84 T/n £1,44.

HanpukiHili excrnepuMeHTy, Te€MaToJIOTIuHI MOKa3HUKW ACIHIO TOIMIITHIIC.
['emaToKkpHT y 1IypiB, AKUX BigHECEHO A0 | — KoHTponbHOI rpynu - 39,20%, y uiypis,
sakux BigHeceHo 1o Il rpymu - 38,06%, y mypiB, sikux BigHeceHo 1o Il rpymu -
38,70%. I'emorno6in y mrypiB, sKuX BigHeceHO N0 | — KOHTpoabHOT Tpynu - 185,53
r/n 1,44, y mypiB, sixkux BigHeceHo a0 Il rpynu - 181,76 r/n +£1,21, y urypiBs, skux
BiHeceHo 7o II rpynu 182,09 r/n £1,54. EputpouuTu y urypiB, SKux BigHEeceHO 10 |
- KOHTpOJIbHOI Tpymu - 6,77 T\n £0,10, y mypiB, sxux BigHeceHo Ao Il rpymu - 5,89
T/n+0,43, y utypiB, sikux BigHeceHo jao Il rpynu - 6,48 T/n £0,11.

Ha nmoyatky excrniepumeHTy y mypiB, sskux BigHeceHno jao II ta III rpyn, Oyno
BiJIMIY€HO MIABUIICHHS KUTHKOCTI JISHKOIMTIB B KPOBI, IO CBITYUTH PO PO3BUTOK 3a-
NaJILHUX TIPOIIECIB B opraHi3mi. [lokazHUKM JIGHKOIMTIB y LIypiB, SKUX BigHeceHo 10 I
rpym - 11,34 I'/n+0,59, y miypis, sikux Bianecexo ao I rpymm 11,49 I'/n1 +0,72, ans no-
PIBHSIHHS TOKA3HUKHU JICUKOIUTIB Y LIYPiB, IKMX BIJHECEHO N0 | — KOHTPOJIBHOT Ipy-
M, CTAaHOBHUTH - 6,27 I'/n +£0,73.

HanpukiHii ekcnepuMeHTy MOKa3HUK JICHKOIMTIB 3HU3UBCA, Y IIypIB, SIKHX
BigHeceHo Ao II rpymu mo 8,21 I'/m £0,11, y mypiB, skux BimHeceno no III rpymu
8,05 I'/m +0,09.

VY neiikoruTapHiit popmyi, Tabm. 2.27, BIAMIYAETHCS 301TBIICHHS KITBKOCTI
HEUTPO(P1IIB HA TOYATKY €KCIIEPUMEHTY, 110 TAKOX CBIAYUTH PO PO3BUTOK 3anajib-

HUX MPOLIECIB.

Taomung 2.27
JleiikonuTapua ¢popmysa mypis Il cepii ekcnepumenty (n=3, P>0,95)
IToka3Huku I'pyn TBapHH
I rpyna | Il rpyna \ III rpyna
Ha noyaTky excriepuMeHTy
bazodinu, % 0 0 0
Eozunodinu, % 0,1 0,1 0,1
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Kiuneus Tabm. 2.27

[Toka3Huku I'pyn TBapHH
I rpyna Il rpyna III rpyna
Ha noyaTky excriepuMeHTy
Heiitpodinu, % 23,9 28,7 29,5
- MAJTMYKOSISPHI 2,8 1,9 1,2
- CETMCHTOSIICPHI1 21,1 26,8 28,3
Jlimdpoumtn, % 71,9 67,4 66,68
MomnomutH, % 4,1 3.8 3,72
Hamnpukinii ekcnepuMeHTy
bazodinu, % 0 0 0
Eozunodinu, % 0,1 0 0
Heiitpodinu, % 25,2 26,3 26,4
- MATMYKOSAICPH1 2,6 1,5 1,9
- CErMEHTOSICPHI 22,6 24, 8 24.5
Jlimdpormtn, % 71,3 70,2 69,6
MomnornutH, % 34 3,5 4.0

BigmiuaeTbest 301IbIIIEHHS KITBKOCTI HEUTPO(PLTIB, @ caMe CerMEHTOSJIEPHUX
¢opm. Tak y mrypiB, sikux BimHeceHO A0 Il rpymu, BiACOTOK HEUTpO(disIB CTAHOBUB
28,7 y Tomy uucai nanuukosinepHux 1,9%, ta cermenrosnepHux 26,8%; y 1miypis,
skux BiHEeceHo 1o Il rpymu, BimcoTok HEeUTpodimB - 29,5 %, y TOMYy 4HCIIl MATUYKO-
saepuux 1,2% Tta cermenrosepuux 28,3%.

HanpukiHili excrnepuMeHTy, BiACOTOK HEHUTpOdIIiB 3HWIKYEThCA Yy TBApHH,
axux BinmHeceHo no II ta III rpyn. Ilpu npomy y mrypis, siki BimHeceHi go Il rpymnu
BIJICOTOK HEUTpo(diIiB cTaHOBUB 26,4% y ToMy uuci nanuukosnepuux 1,9%, ta ce-
rMmeHTosepHux 24,5% 1 HaOaMXKa€eThCs 10 MOKA3HUKIB, SIK Y IIYpPiB, SIKUX BITHECEHO
10 | — KOHTPONBHOI rpyny.

OnHovacHO OyJiM BiIMIUEHI 3MiHU KOJIIPHOTO TOKa3HUKA Ta MIBHJIKOCTI OCI-
JAHHSI EPUTPOIUTIB Y XBOPUX TBAPUH HA MOYATKY JOCIHIAY Ta MICIs MPOBEICHHS Ji-
KyBaJIbHUX MpodiakTuyHuX 3axoAiB. KonipHuil moka3HUK y XBOpUX TBapHUH KOJIU-
BaBcs B mexax 0,83+0,02 - 0,84+0,01. ITicyis mpoBeeHHS JiKYBaJIbHUX — MPOdiIaK-
TUYHHUX 3aXOJiB KOJIPHHUM MOKA3HUK Yy TBApUH APYroi Ta TPEThOi Ipyn HaAOIU3UBCS
1o 1. llIBunkicte ocinanns eputpouutiB (IIIOE) Ha moyatky eKciepuMeHTY Y IIypiB,
saxux BigHeceHo m0 Il ta Il rpyn Oyna npuckopeHa, micias MpoBeACHHS JiKyBaJIbHO-
npo(IIaKTUYHHUX 3aX0/[1B MOCTYNOBO 3HU3WIIACH A0 MEX (P1310JI0TTYHOT HOPMH.

VY nocnigax G10XIMIYHUX MOKa3HUKIB CUPOBATKU KPOBI IIYyPiB 3 MOJI€IbOBA-
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HOIO ITHEBMOHIEIO, BIIMIYAETHCS 3MEHIIICHHS] BMICTY 3arajibHOro OUIKY Ta 301bIIeH-
Hs1 ocHOBHUX amiHoTpaHchepas (ACT Tta AJIT) Tabun. 2.28, mo cBiAYATH PO PO3BH-

TOK 3alaJIbHUX MPOLIECIB B OPraHi3Mi XBOPUX TBAPHUH.

Tabmums 2.28
BioximMiuni moxka3HuKy cupoBaTku Kposi tiypis Il cepii excnnepumenTy (Mtm) (n=3, P>0,95)
T'pyru TBapus ‘ BioxiMiuHI TOKAa3HUKH
3aragbHUM 010K, I/71 ‘ ACT, On/n | AJIT, On/n
Ha nmouatky nocminy
I rpyna 66,48+0,23 59,4442 31 28,90+0,33
Il rpymna 60,18+0,65 70,26+2.65 71,32+1,19
11 rpyma 60,22+0,37 71,10+1,18 70,90+1,41
Hamnpukinii ekcnepuMenTy

I rpyna 66,69+0,22 60,28+1,09 32,39+0,23
II rpyna 65,18+0,43 63,25+1,51 39,18+1,09
111 rpyna 65,76+0,97 63,84+1,36 38,77+1,22

Hanpukinii ekciepuMeHTy, B CUpOBATI KpOBI LIypiB, siKi BigHeceHi 10 Il Ta
[I rpyn, BigMidaeTbCs MiABUILEHHS PiBHA OLIKY. 3HU3WINCS B CUpOBATI KpoBi. [1o-
ka3Huku amiHoTpancdepas (ACT ta AJIT) cupoBaTiil KPOB1 3HU3WINUCH, 1110 CBITYUTH
PO MPUNUHEHHS pYHHYBaHHS KIITHH B OpPTaHi3Mi XBOPUX TBapHUH, OCOOJIMBO MOK-
palleHi MOKa3HHUKH, Y IIypiB, AkuX BimHeceHo no I rpymu. PedynpTaTl mociimkeHs,
K1 TIPOBEJICHI Yy APYTid cepii eKCIEPpUMEHTY CB1I4aTh, IO €KCTPAKT KOPIHHS JiKap-
cbKkoi pocauHu Astragalus membranaceus (Fisch.) Bunge.(3E) no3uTHBHO BILIMBA-
I0Th Ha OAy’KaHHA. EKCTpaKT MOKJIMBO BUKOPUCTOBYBATH, SIK OKpEMY JT00aBKY TPU KOM-
TUIEKCHOMY JTIKYBaHHI 1H(EKIIHHOTO 3aXBOPIOBAHHS JUXATFHUX MUISXIB Ta THEBMOHII.

TpeTtio cepito ekcriepuMeHTy MPOBOAMIIM 32 aHAJIOTIYHOIO cxeMy. B ekcrepu-
MEHTI MPUIHSIIO y4acTh 15 1ypiB, sKi Takoxx Oy noauieHi Ha rpynu. Llypam, skux
oyno BigHeceno a0 III rpynu B paiion xap4dyBaHHs Oyj0 BKIIOUEHO MPOIYKTH TPH-
BaJioro 30epiraHHs Ha OCHOBI POCITMHHOI CHPOBUHHM 3 J0JaBaHHSIM €KCTPAKTy KOpPiH-
H# JiKapchKoi pociuny Astragalus membranaceus (Fisch.) Bunge.(FK):

- MMIOPE MOPKBSIHE 3 EKCTPAKTOM;

- MMIOpe TPYIIEBE 3 EKCTPAKTOM,;

- MIOPE MAHTOBE 3 EKCTPAKTOM;

- MMIOPE€ MOPKBSIHE-TPYILEBE 3 €KCTPAKTOM;
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- MIOPE MOPKBSIHE-MAHTOBE 3 €KCTPAKTOM;

- MIOpE TPYILIEBE-MAaHTOBE 3 EKCTPAKTOM.

ACOpPTUMEHT TPOAYKTIB BKIIOYAIH 10 OCHOBHOTO PalliOHy XapuyBaHHS IIy-
piB, KoxHOTrO JHA. [IpoayKTH BKIIIOYAIM HOAATKOBO, KUIBKICTH OCHOBHOTO PalliOHY
He 3MeHITyBamu. [1ocmimoBHICTh 32 aCOPTUMEHTOM HE BUKOpHUCTOBYBanu. [liapes,
Hy/J0Ta, OJIOBaHHA y IIYPIB B MEPioJi eKCIIEPUMEHTY BiMmideHo He Oyio. [IpoTsrom
EKCIIEPUMEHTY TPEThO1 cepii, y IIypiB MOCTIKYBaIU KIIHIYHUI Ta 3arajJbHUN CTaH,
AHTPOIIOMETPHUYHI MTOKAa3HUKH, T€MATOJIOTIYH1 Ta 010XIMIUHI MOKa3HUKU KpoBi. Jloc-
JKEHHST TPOBOAMIIN aHAJIOTIYHO, AK Yy Mepmiiid Ta apyrid cepii. Kminiunuii ctan

TBapHH, HaBeJEHO B Ta0. 2.29.

Taomung 2.29
Kuainiunuii cran uypis 111 cepii ekciepumenty (n=3, P>0,95)
Kuiniuamii cran mrypis
[Toxa3Huku Hopma [ rpyna Il rpyna III rpyna
KOHTPOJIb
Ha nouatky excnepumeHTy
Temnepatypa Bin 37°C 1o 38°C 37,7+ 0,66 39,6 + 0,1 39,3+ 0,32
Tina, °C
YacroTa guxa- Bix 80 mo 85 83+ 1,09 100+ 1,12 99+ 1,43
JBHUX PYXIB
Yacrora cepiie- Biz 300 o 500 388 £3,76 498 £2,32 487 + 3,61
BUX CKOpPOYCHb
3aranbHui [ypu pyxmusi, ak- | lypu pyxmmsi, | [llypn HeakTHBHI, MOTaHO CIIOXU-
CTaH TUBHI, 100pe peary- | akTUBHi, J00pe | BalOTb KOPM, BIJICYTHS peakilis Ha
IOTh Ha MOJIPAa3HEHHS | PearyloTh  Ha | MOJPa3HUKH 30BHINIHBOTO CEPEeIo-
Ta CIIOYKUBAIOTh | MOJAPA3HEHHS BUII[A, OLMBIIY YAaCTUHY Yacy Jie-
KOpM Ta CIOKUBAIOTh | )KaTbh, MMOCUJIICHO JUXAIOTh, BIIMi-
KOpM YarOThCS M'sI30B1 TOCMUKYBaHHS
Hamnpukinii ekciepuMeHTy
Temmneparypa Bin 37°C 1o 38°C 37,2+0,10 38,0+0,32 38,1+ 0,19
Tina, °C
Yacrora 1uxa- Bix 80 mo 85 83+ 0,85 82+0,29 83+0,18
JTBHUX PYXiB
Yacrora cepiie- Bix 300 mo 500 387+ 2,79 394+ 2,79 390+ 2,32
BHUX CKOPOYCHb
3aranehuii cran | Lllypu pyxmusi, ak- | Hlypu pyxmm- | ¥V mypiB pyx- | ¥ mypiB pyx-
TUBHI, 100pe pea- | Bi, aKTHBHI, | IUBICTh Ta 3a- | JUBICTh Ta 3a-
TyIOTh Ha TOApa3- | 1o0pe peary- | TaJibHa peaKilis | rajJbHa pPeaKilis
HEHHSI Ta CIOXUBa- | IOTh HA MOJpa- | Ha mojipas- | Ha TOJIpa3HEH-
I0Th KOPM 3HEHHSI Ta | HEHHS 3a70Bi- | H9 3aJ0BIJbHI,
CIIO’KUBAIOTh TBHI, CIOXH- | CIIOKUBAHHS
KOpM BaHHS  KOpPMY | KOpMY 3aJI0Bi-
3aJIOBUIBHE JIbHE
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Ha mouatky mocmimkeHHs y XBOpUX HIypiB, akux BigHeceHo 1o II ta III rpym,
BIIMIYaJIOCS] TIOTIPIIECHHS 3arajibHOTO CTaHy, 110 MaJIo MPOsB y MiJABUILEHHI TEMIIe-
parypu Tina ( y urypis, skux Bigaeceno no II rpymu - 39,6 °C + 0,1, y mypiB, SKKX
Bigneceno mo 111 rpymu - 39,3 °C + 0,32), mposiBu 03HAK E€KCIIPaTOPHOI 3aAuIIKu (Y
mypiB, skux BigHeceHo o II rpymm - 100 £+ 1,12 quxanbHHX PyXiB, y IIYpiB, SKUX
BiHeceHo 7o III rpynu - 99 + 1,43 quxajabHUX PyXiB) Ta 301JIbIIEHHI YaCTOTH Ceplie-
BUX CKOpO4YEHb (y HIypiB, sikux BimHeceHo a0 II rpymu - 498 + 2,32 momroBxiB, y
mypiB, skux BigHeceHo 10 III rpymum - 487 + 3,61 momroBxiB). XBOpi Ha THEBMOHIIO
TBapUHU OyJIM HEAKTUBHI, TOTAHO MEPECYBaU, OUIBIIY YaCTUHY Yacy JiexKalu, He pe-
aryBalid Ha MOJIpa3HU, TOCWJICHO JUXAaJIM, CIIOKUBaHHS KOpMY 3HMKYBasiocst 10 30 %.

[Ticyist YOTUPUTHIKHEBUX JIIKYBaIBHO-MPO(PIIAKTUYHUX 3aXO0JIIB Y XBOPHUX IIY-
piB, skux BigHeceHo 1o 11 Ta III rpyn, moka3HUKM 3arajlbHOTO CTaHy MOJIMIIUIIUCH,
[0 MaJjo MPOSB y 3HWKEHHI J0 MOKAa3HUKIB HOPMHU: TemIepaTypu Tuia (y IIypiB,
skux Bigneceno po II rpymu 38,0 °C + 0,32, y mypis, skux Bigaeceno po III rpymu -
38,1 °C £ 0,19), Tako 3HUKIM O3HAKH €KCITIPATOPHOI 3aquIKK (Y ILypPiB, SIKHX Bij-
HeceHo 1o I rpynu - 82 £ 0,29 auxanbHUX pyXiB, y 1IypiB, AKX BigHeceHo 10 11
rpynu - 83 + 0,18 guxanbHUX pyXiB) YacTOTH CEPIEBUX CKOPOUYEHb HOpMaJizyBa-
nachk(y 1ypiB, sikux BigHeceHo 10 II rpynu - 394+ 2,79 nomroBxiB, y mypiB, SIKUX
BiHeceHo o III rpynu — 390 £ 2,32 nomToBxiB). HeoOXiaAHO BIAMITUTH, 110 TYJIBC 1
JIMXaHHS Yy LIypiB, sikuxX BigHeceHo 1o Il rpymu crabinmizyBanucs Ha 24 no0y, a 'y
11ypiB, sikux BigHeceHo 1o III rpynu Ha 22 100y, 1110 CBIAYUTH PO MO3UTUBHUN MPO-
leC JIKyBaHHS, a TaKOK €(EKTUBHICTh 3aCTOCYBAHHS B PaIliOHI Xap4yyBaHHA JIKyBa-
JBHO-TIPO(DITAKTUYHUX TPOAYKTIB.

VY 1rypiB, SIKMX BIHECEHO 10 | - KOHTPOJIBHOT TPYIH, BIAMIYAETHCSA CTAOUIb-
HUIl TPUPICT MAcH Tila, B TOM Yac sIK y TBapHH XBOPHUX HA MHEBMOHIIO MOKA3HUKH
MacH TiJ1a 3a epioj eKcrepuMeHTy, Taom. 2.30, HecTaOlIbHUMHU Ta HIKYUMHU.

HanpukiHiii ekcnepuMeHTy y 1ypiB, sikux BigHeceHo a0 I ta Il rpyn nmokas-
HUKW MacH TiJa Jelo cTallIi3yBanucs Ta movaid HaOIMKaTUCS 10 TOKa3HUKIB MacH

TiJIa ITypiB, IKMX BIHECEHO J0 | — KOHTPOJIBHOT TPyIIH.
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Ta6mums 2.30
IMokasuuku Macu Tisia mypis 11 cepii ekciepumenTy (M+m) (n=3, P>0,95)
[TokazHuku I rpyna Il rpyna III rpyna
KOHTPOJIb
Ha nouatky excnepumeHTy
JKupa maca, r 98, 54+3,05 82,16+1,98 82,78+2,61
% I10 KOHTPOJIIO 100 83,38 84, 01
HanpukiHIli eKCriepuMeHTy
JKupa maca, r 198,27+10,25 171,14+2,71 176,084+2,26
AOCOIOTHUH TIPUPICT, T 99,73+1,79 88, 08+1,32 93,30+2,06
BignocHuii npupict, % 50,30 51,47 52,92
Cepennb0o1000BUI TIPUPICT, T 3,32 2,94 3,11
% 110 KOHTPOJIIO 100 86,32 88,81
*Cepez[Hﬂ Maca Tijia pu MOCTaHOBIII Ha Jociif, Bix 88 7o 100 T

Kpaii mokazHuKM Macu Tijia BiIMIYalOThCs y TBapuH, sSkuX BimHeceHi g0 IlI

Tpyny, IO MATBEP/HKYETHCS HOpMAaTi3alli€l0 TaKUX MOKA3HUKIB, SK: JKMBAa Maca

174,22r + 3,79; abcomoTHuii npupict, 88,63r = 1,05; BigHOCHUH TipupicT, 50,86 %;

cepeaHbpo1000BHiA pupicT, 2,95 1; 88,03% mo koHTpOMIO.

JlocnipKeHHsT TeMaToJIOTIYHUX Ta O10XIMIYHMX IMOKa3HHMKIB KpPOB1 Yy IIYpiB,

Tabu. 2.31, NpoBOAWIIM HA TOYATKY Ta HAMIPUKIHII €KCIIEPUMEHTY.

Taomurs 2.31

I'emaroJioriuni mokasnuku mypis III cepii ekcnepumenTy ( M+m). (n=3, P>0,95)

I"'eMaTOIOT1YHI TOKAa3HUKH, HOPMa
I'pynu TBapun I'emorno6in, /1 | Epurpouuru, T/n | Jleiikountn, I'/n | I'ematokpur, %
Bix 140 mo 190 Bix 5,3 no 10 Bix 2,1 no 19,5 Bix 35 no 52

Ha noyaTky excriepuMeHTy

I rpyna 179,76+2,08 7,06+1,39 7,89+0,41 38,76

Il rpyna 152,32+1,65 5,69+1,87 11,98+0,23 35,87

IIT rpyna 153,45+£1282 6,01£1,13 11,96+0,35 35,28
HanpukiHIli eKCrIepuMeHTy

I rpyna 184,11£1,74 6,59+0,10 7,81+0,11 38,61

Il rpyna 180,48+1,18 6,05+0,33 8,52+0,39 37,75

111 rpyna 181,28+1,69 6,19+0,72 8,31+0,14 38,11

VY TBapuH 3 OUXAIBHOI0 HEIOCTATHICTIO (€KCIIEPUMEHTAILHOO ITHEBMOHIEIO)

Ha TMOYaTKy JAOCHIITY BIIMIUYAEThCS aHEMIi — 3MEHIIICHHSI BMICTY IeéMOrJI00iHy Ta epu-

TPOITUTIB B OJMHUII 00’ €My KpOBIi, BIAMOBIAHO Yy IIYpiB, siIkuX BigHeceHo 1o Il rpynu

152,32r/m +1,65 ta 5,69+1,87 T/n, y mrypiB, sikux BimHeceno ao III rpymm - 153,45
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r/n+1,28 t1a 6,01 T/m+1,13.

HanpukiHii excnepuMeHTy, y XBOPUX TBapUH TIe€MAaTOJIOTIYHI TMOKa3HUKHU
JENI0 MOJIMIIUINCH, Y UIYPIB, SKUX BIIHECEHO 10 | — KOHTPOJIBHOI TPYNH reMaToK-
put - 38,61%, remorno6in 184,11 r/n +1,74, epurporutu - 6,59 T/n +0,10, y mrypis,
skux BitHeceHo 1o 11 rpyrmm remartokpur - 37,75 %, remornno6iH - 180,48 r/n +1,18, eputpo-
uuty - 6,05 T/n,£0,33, y mypis, skux BigHeceHo no I rpynu remarokpur - 38,11%,
reMatokput - 181,28r/1 £1,69, eputporutu - 6,19 T/n + 0,72. YV nopiBHAHHI 3 MOKa-
3HUKaMU TBapHH, K1 BIIHECEH] 10 | — KOHTPOIBHOT IPyIMH, Kpallll MOKa3HUKHU B1MI-
4eH1 y TBapuH, siki BinHeceni a0 I rpymu.

[linBuIIeHHS KiJBKOCTI JICHKOIUTIB B KPOBI TBAPHH CBITYHIIO TIPO PO3BUTOK
3amajbHUX TPOIECIB B OPTaHiI3M1 XBOpUX IIypiB, AkuxX BigHeceHo a0 I ta III rpym.
Ha mouatky ekcniepuMeHTy, y HIypiB, KUX BigHeceHo 10 Il rpymu, KigbKicTh JeHKO-
nuTiB ckiaagano 11,98 I'/a 0,23, y mypis, sikux BigHeceno no 111 rpynu - 11,96 I'/n
+0,35 s OPIBHSIHHSA, y IIYPIB, SKUX BITHECEHO N0 | — KOHTPOIBHOT TPYyMH, KiJIb-
KICTh JIEUKOLMTIB cknagaimo 7,89 I'/m +0,41.

HanpukiHili ekcnepuMeHTy, KUIbKICTh JIGMKOIUTIB y IIYpPiB, MOKPAIIUIOCH,
0c0o0sIMBO, y 11ypiB, AkuXx BimHeceHo 10 III rpymu. [1yis mopiBHSIHHS, KUIBKICTH JEH-
KOLIMTIB y HIypiB, AKUX BiAHEcCeHO 10 | — koHTposbHOI rpynu - 7,8117/1 £0,11, y II
rpynu - 8,52 I'/n+0,39, y Il rpynu - 8,31 I/ £0,14.

VY nefikonutapHii Gopmymi Tabm. 2.32, BiAMIYA€ThCS 30UTBIICHHS KUTHKOCTI

HEUTPO(UIIB, 110 CBIIYUTH MPO PO3BUTOK 3aMaTbHUX.

Tabmums 2.32
Jleiikonurapua ¢popmy.aa mypis I1I cepii ekciepumenTy (n=3, P>0,95)
[TokazHuku I'pynu TBapHH
I rpyna Il rpyna ‘ III rpyna

Ha nouatky excnepumMeHTy
bazodinu, % 0 0 0
Eosunodinu, % 0 0 0,1
Heiirpodimu, % 24,1 28,9 29,2
- MMAJTMYKOSISPHI 2,2 2,3 3,07
- CETMEHTOSICPHI1 21,9 26,6 26,2
Jlimborrn, % 72,0 68,14 67,65
MomnonutH, % 39 3,0 3,15

HanpukiHIli eKCriepuMeHTy
Basodinu, % 0 | 0 0
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Kiuneus Tadm. 2.32

[Toka3Huku I'pyn TBapHH
I rpyna | Il rpyna \ III rpyna
HanpukiHIli eKCrIepuMeHTy
Eozunodinu, % 0,1 0 0
Heiirpodinu, % 249 25,6 25,8
- MMAJTMYKOSIePHI 2,8 2.0 2,2
- CETMCHTOSIICPHI1 22,1 23,6 23,5
Jlimborura, % 72,0 70,6 71,0
MomnornutH, % 3,0 3,8 3,2

3MiHU y JeHKOUMUTApHIN GopMyJIi BIIMIUEH] Y TBAPUH JAPYTOi 1 TPETHhOI TPYIL.
Bigmivaerbcest 301IbIIEHAS KUTBKOCTI HEUTPOQIIIB, a caMe€ CETMEHTOSAEPHUX (PopMm.
Tax y urypis, sikux BigHeceHo 1o Il rpymu, Bigcotok HelTpodiniB ctaHOBUB 28,9 y
TOMY YHCII. TanuukosiiepHux 2,3%, Ta cerMeHTosaepHux 26,6%; y urypis, SSIKUX Bi-
nHeceno A0 III rpymnu, BiAMOBIAHO BiACOTOK HEUTPODLIB - 29,2, y TOMY YUCHI Mau-
ykosiaepHux 3,07% Tta cermenTosanepaux 26,2%.

HanpukiHili ekcriepuMeHTy, BiJICOTOK HEUTPO(dUIIB 3HMIKYEThCA. 3a IMOPIB-
HSHHSIM 3 TBapUHAMH, SIK1 BiHECEH1 A0 | — KOHTPOJIbHOI IpynH, HallKpailll MOKa3HH-
KM Yy TBapUH TPEThOI TPYIHU - BIJICOTOK HEUTPODIJIIB CTAHOBUB 25,8 y TOMY YHUCIII
nanuykosaepuux 2,2%, ta cermenTosiaepHux 23,5%.

OpHouyacHO BiAMIYEHI 3MIHU KOJIIPHOTO MOKAa3HWKA Ta IMIBHUAKOCTI OCITaHHS
EpPUTPOIUTIB y XBOPUX TBAPUH HA MOYATKY AOCIITY Ta MICIS MPOBEIACHHS JIKYBalb-
HO-TIpo(iaKTUYHUX 3axofiB. KonipHHUIl MOKa3HUK y XBOPUX TBAapHH KOJIMBABCS B
mexkax 0,86+0,11 - 0,88+0,09. Hanpukinili JdiKyBaJIbHO-MPOMUIAKTUYHUX 3aXO/IIB
KOJIIPHHM MOKA3HUK Y TBAPHUH JAPYTroi Ta TPEThOi rpyn HAOIM3UBCsS 10 1.

HIBuakicte ociganus eputpountiB (ILIOE) Ha moyaTtky ekcnepuMeHTy y BCiX
XBOpPUX TBApuUH Oyja MPUCKOPEHa, a MICis JIKYBaIbHO-NPO(PUIAKTUUHUX 3aXO1B
MOCTYIOBO 3HU3WIACH JI0 MEX (P1310JI0T1HHOT HOPMHU.

[Ilomo O10XIMIYHMX MOKA3HUKIB CHUPOBATKU KPOBI IIypIB 3 MOJIETbOBAHOIO
MTHEeBMOHI€10, Ta01. 2.33, BIAMIYAETHCS 3MEHIIICHHS BMICTY 3arajlbHOro 011Ky Ta 30i-
abiieHHss ocHoBHUX amiHoTpaHcdepas (ACT ta AJIT), mo CBiTYUTH PO PO3BUTOK

3amajbHUX MPOIIECIB B OpraHi3Mi XBOPUX TBAPHH.
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Taomurg 2.33

Bioximiuni moxa3Huku cupoBatku kKposi urypis 11 cepii ekcnnepumenTy (M+m) (n=3, P>0,95)

T'pynu TBapus ‘ BioxiMiuHI MOKAa3HUKH
3aragpHUM 010K, I/71 ‘ ACT, On/n | AJIT, On/n
Ha nmouatky nocmigy
I rpyna 67,83+0,11 57,86+1,86 28,9+0,33
II rpyna 61,29+0,53 72,84+2.78 71,32+1,19
III rpyma 62,08+0,48 73,21+1,50 70,90+1,41
Hamnpukinii ekciepuMenTy

I rpyna 67,69+0,18 61,44+1,10 30,20+0,23
II rpyna 65,33+0,26 63,48+1,33 40,25+1,52
I rpyma 65,18+0,74 63,91+1,14 39,09+1,36

Hanpukinimi ekcriepuMeHnTy B cupoBatiil kpoBi mrypis Il i III rpym Bigmiva-
€THCS MABUIICHHS PiBHA OUIKy. 3HM3WIHCS moka3Huku amiHotpancdepas (ACT Ta
AJIT) B cupoBarTiii KpoBi, 1[0 CBIYUTH PO MPUIIMHEHHS PYHHYBAaHHS KJIITUH B Op-
raHi3Mi XBOPUX TBapHH 0COOJIMBO, KUX BigHeceHo a0 I rpymu.

Pe3ynbrati mpoBeneHOTO E€KCIIEPUMEHTY y TPETiil cepii, cBiI4aTh Mpo edek-
TUBHICTb 3aCTOCYBaHHsI B palllOHI Xap4yyBaHHS MPOJYKTIB TPUBAJIOTO 30€piraHHs Ha
OCHOBI POCJIMHHOT CHPOBUHH 3 €KCTPAKTOM KOPIHHS JIIKapChKoi pocianHu Astragalus
membranaceus (Fisch.) Bunge.(#K). BxupaHHS acOPTUMEHTY HPOIYKTiB (QYHKIIiO-
HAJBHOTO MPU3HAYEHHS, TO3UTHUBHO BIUIMBAE HAa OMY)KaHHS, B MEPioJl MEINKAMEHTO-
3HOTO JIIKYBaHHSI 1HPEKIIITHOTO 3aXBOPIOBAHHS TUXAIBHUX MUISAXIB Ta THEBMOHI].

I'ictonmoriuni mocaigxeHHs. [ BUBYEHHS OCOOJMBOCTEW pYWHYBaHHS
OpraiB B MpoIieci 1H(PEKIIMHOTO 3aXBOPIOBAHHS AUXATBHUX NMUISXIB Ta IMHEBMOHII,
Oynu mpoBeeH1 AOCTIKEHHS - TOpTaHi, Tpaxei, OpoHXiB, OpOHX10J, JIETEHIB, CepLIs,
MEYiHKH, )KOBYHOTO MiXypa, CEJNe31HKH, IIUTyHKY, TOHKOI Ta TOBCTOI KHUIIIKH, IIYpPiB,
KU PUAMANH y4acTh y €KCIIEPUMEHTI.

Ha mouartky mocinimkeHHs Oyiio MPOBENEHO PO3TUH TPHOX XBOPUX IIYPIB IS
HiATBEPHKEHHS THEBMOHII, a caMe PO3BUTKY 3alajbHHUX MPOLIECIB B CUCTEMI OpPTaHiB
JTUXaHHS.

[Ipu nocmipkeHH1 TOpTaHi, Tpaxei, OpoHXiB, OPOHX10J1, BIIMIYAETHCS TiMnepe-
Misi, HAOpSKIIICTh CIM30BOI OOOJOHKH TOpTaHi, MyXKIiCThb, MOTOBIIEHHS. B Tpaxei

CKYITUCHHS MIHABOTO CJIM3Y 3 JOMIIIKaMU KpPOBi, CIM30Ba 000J0HKA HAOpsKIIa, Tire-
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peMiiioBaHa, 3 KpamyacTUMH KpoBOBHIMBaMH. C1M30Bi 00OJIOHKH OpOHXIB Ta OPOHXIOM
rinepemMiioBaHi, B IPOCBITI OPOHXIB CIIOCTEPIra€ThCs MiHABO-CIMBOBHIM €KCYIaT.
Ha postuni 3 60Ky sierens, puc. 2.9, npoexiiii 1 Ta 2, Oyi0 BUSIBICHO HE3HAYHE

CHMETPHYHE iX 301IbIIEHHS B PO3MIpI, ajle aHaTOMIYHa (popMa JIeTeHb HE 3MIHEHA.

Puc. 2.9 Jlereni mypa, npoekuist 1; mpoexiris 2
Komip nerens sICKpaBo pOXKeBUM, 3 BOTHMIIAMU TEMHO-YEPBOHOTO KOJILOPY.

MicisiMu, Taki BOTHUIIA YIIIJIBHEH1, 0COOJIMBO y CEPEHIX Ta HWXKHIX AuIsTHKax. [lo-
BEpXHA po3pi3y Jerenb, puc. 2.10, mpoekuis 3, Boyiora, BKpUTa KPOB’SIHUCTO-
CJIM30BOIO PIMHOI0, 1I00pE MOMITHI allMHYCH Y BUTJISII BOTHUII] CIPYBaTO-0110T0 KO-
JHOPY 3 HENPABWIBHUMHU KOHTYpaMH, MPYU HATUCKAHHI Ha SIK1 BUALIAETHCS KaJlaMmyT-
Ha piauHa. Y BEpX1BKOBIN Ta CEPLEBUX JOJAX pUC. 2.7, MPOEKIis 4, CIOCTEPIraroThCs
0araTto 4McesibHI YaCTOYKOBI YpaKeHHS y BUTJISA/1 MHEBMOHIYHUX JIJISHOK, 110 PO3-
TaIoBaH1 Ha MoBepxHi JereHi. L1 ainsaHKu 0J1110-9€pBOHOTO KOJIBOPY, IIUTHHI Ha JI0-

THK, Y BO/Il TOHYTb, B IOPCAJIbHII YaCTHHI JIET€H] CIIOCTEPITA€ThCs IUIAMUCTHUI MATTFOHOK.

Puc. 2.10 Jlereni mrypa, npoexuis 3; npoéKui;{ 4

B npocBiTi, AeSIKUX anbBeOJ, MICTUTHCS €pUTPOLIUTapHA Maca, OOOJIOHKHU Ta-
KHX aJbBEOJI MOTOBIIEHI, BHACIIIOK KJIITUHHOI 1HPUIBTpAIliT (HeUTpodinum, Makpo-
dbanu, TIMQPOIUTH).

JpiOH1 CyauHH JiereHb (Kamuisipu, BEHYJIH) PO3IIMPEHi, TOBHOKPOBHI. JIiM-

dbaTUuHI CyJIMHU JIET€Hb MOMIPHO po3MupeHi, puc. 2.11, npoexkiris 5.
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Noh

Puc. 2.11 JlereHi mrypa, npoexuis 5; mpoexisi 6

Criony4Ha TKaHWHA B CTaH1 HAOPSKY, BIAMIYAIOTHCS AUISHKH 3 IEPUBACKYJIS-
PHUMH KPOBOBWJIMBaMU, puc. 2.11, mpoexiiis 6.

[Tpu nocmimxeni cepus, BiaMiueHo, puc. 2.12, mpoekuis 1, 1o y cepuesiii co-

pOUIll MICTUTBCS HE3HaUHA KIJIBKICTh IPO30POT PiIUHHU.

-~

Puc. 2.12 Cepue mypa, npoexuist 1; npoexiist 2

[lepuxapn rinagkuii, OIMCKY4Yuil, BOJIOTUMN, HAIMIBIPO30PHUH, OJ10-POKEBOTO
KoJIbopy. EmikapauaibpHa KIITKOBUHA, )KUPY HE MICTUTh. Emikapa BojoTuii, OJIMCKY-
YU, YEPBOHOIO KOJIBOPY. Y MpaBoOMy Ta JIBOMY HUIYHOUKAX CEPIs € 3TYCTKHU KPOBI,
TEMHO — YEPBOHOT'O KOJbOPY, PUXJI, KPOB piaka. Miokapa — M’43 BOJIOTHi, OJIUCKY-
YU, YEPBOHOTO KOJHOPY, BOJIOKHUCTICTh BUpakeHa jaoOpe. EHmokapn Bosoruid,
OMMCKy4yui, 4epBOHOTO KOIbOpy. KiamaHu emacTudHi, TOHKI, TJIaJ€HBKI, MPO30pi,
puc. 2.13, mpoexkiiis 2. Engokapa Bosoruii, 6JMcKy4unii, 4epBOHOTO Konbopy. Kimamna-
HU eJIJaCTUYHI, TOHKI, IJIaJIeHbK1, IPO30pi.

[Ipu mocnimkeni nedinku, puc. 2.9, npoekiis 1

ST

Nol

Puc. 2.13 Ileuinka mrypa, npoexuist 1; mpoexis 2



215

BinMiueHo piBHI Kkpai, Karncyna He HampykeHa, ¢opMa He 3MiHEHa, KOHCHUC-
TEHI[S TIPYXKHA, KOJIIp — TEMHO-BUIITHEBH, ITOBEPXHS pPO3Pi3y COKOBHUTA, YACTOYKOBA
Oyz0Ba HE MOpyIICHA.

bynosa oprany, 30epexeHa, BiAMIUeHa YiTKa MeXa JOJIbKAMH MEYIHKU, PUC.
2.13, mpoexiis 2.

Ha po3tusni 3 60Ky >KOBYHOTO MIXypa, BCTAHOBJIEHO, HOTO aHATOMIYHO Mpa-
BUJIbHA KOH(ITypalis, cin30Ba 000JOHKA INajKa, OJMCKy4a, TEMHO — 3€JIEHOTO KO-
JBOPY, KOBY T'yCTa, TEMHO — 3€JICHOT0 KOJIbOPY, MPOXiAHICTH KOBUHOTO TPOTOKY HE
MOpyIIEHA.

Cenesinka, puc. 2.14, npoekuisi 1, BUnIoBxKeHa, NPy>KHOT KOHCUCTEHII11, Yep-

BOHOTI'O KOJIbOPY, 31IIKPIO MyJIBIIN 3 TOBEPXHI PO3PI13y HE3HAUHUH.
. e T \ ¥ ‘ .7-

Puc. 2.14 Cenesinka mrypa, npoekuis 1; mpoexiis 2

Jlimdoingni dhomikynu, CTpyKTypa oprany 30epexena, puc. 2.10, mpoexkiris 2.

InyHok, puc. 2.15, mpoexkiiist 1, moMipHO HAITOBHEHHH, BMICT JKOBTO-01J10TO
KOJIBOPY 3 oMinkamu cm3y. Cinr3oBa 000J0HKA 01110 — POKEBOTO KOJIBOPY, 310pa-

Ha B CKJIAJKH, IJ1aJicHbKa, OJHMCKyYa.

Nol

Puc. 2.15 llInyHok mrypa, npoexuis 1; npoexitis 2
Bucora ta crpykrypa puc. 2.15, mpoekiis 2,3aJ03UCTOrO mapy 0e3 mopy-
IICHb.

ToHku#t Ta TOBCTHI BIAAUIN KUIIEYHUKA, PUC. 2.16, 6€3 0COOTMBOCTEIA.
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Puc. 2.16 Tonku#i Ta TOBCTUM BIJIIIM KUILIEYHUKA TITypa

HInyHOK, MOMIPHO HAIOBHEHUM, BMICT >KOBTO-O1JIOT0 KOJIBOPY 3 JTOMIIIKaAMH
ciauzy. CnuzoBa 0000HKA 0J11/10-POKEBOTO KOJIBOPY, 310paHa B CKJIAIKH, TJIaJICHbKA,
OnmrcKyya.

[Ipu mocmiKeHHI TOHKWUX KHUIIOK, BCTAHOBJICHO - JIBAHAMIATHIIANIA KUIIKA
MICTUTh HEBEJIUKY KIJIbKICTh KOPMOBHX Mac, CJIM30Ba 000JIOHKA OJI1710-pOKEBOr0 KO-
JHOpY, TJIaJIeHbKa, Bojiora, Omuckyda. [lopoxkHs kuiika BMicTy He Mae. Cim3oBa
000J10HKa 0J1110-pOKEBOT0 KOJILOPY, IajeHbKa, Bojiora, Onuckyda. KinyOoBa kuiika
MICTUTh HEBEIUKY KUIBKICTh HETEPETPABICHOTO 3E€PHOBOTO KOPMY 3 JIOMIIIKaMH
cimu3y. Crim3oBa 000JI0HKA OJT110-POKEBOTO KOJIBOPY, TJIaJIeHbKa, BOJIOTa, OJIMCKyYa.
ToBcTI KUIIKH, CiIiNa 1 000/10Ba KUIIKH, TOMIPHO HAMOBHEHI, BMICT KaIlIOMOIOHUH,
cnu3oBa 00010HKa OJ11710-pOKeBa, TIaeHbKa, BOJIOTra, OJUCKyYa.

Hupxku, puc. 2.17, rmaaeHbki, Kancyina He HaMpysKeHa, JeIlo 301IbIIeH] , ale
dopMa He 3MiHEHa, MPYKHOI KOHCHUCTEHIIii, TEMHO-BHUIIIHEBOTO KOJHOPY, TTOBEPXHS

pO3pi3y MaTOBa, MeXa MK KOPKOBOIO Ta MO3KOBOIO PEUOBHHAMH BHUPAYKEHA.

Puc. 2.17 Hupxku urypa

CnuzoBa 000J10HKa HUPKOBOT MUCKH BoJiora, Ouckyda. CeuyoBOaM MPOXiHi,
cnu30Ba 000JI0HKA BOJIOTA, OJIMCKYYa, CIpOTO KOIhOPY.

[Ipu mpoBeAeHHI KIIHIYHUX €KCIIEPUMEHTIB Ta KIMHIYHUX JOCTIIKEHb, MepIIil

3a Bce OyJM BpaxOBaHI MPUHIUIHN TyMaHHOCTI. Jii, sIKl BUKOPUCTOBYBAJIKCH B €KCIIE-
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pPUMEHTI, HE MPUYHMHSIIM TBapuHaM OUIb Ta JicTpecc. B mporeci ekcrnepuMeHTy, y
TBapUH He OyJlO BHSBICHO CTOPOHHIX 3axBoproBaHb. lllypu yrpumyBanuce B ymo-
Bax, sIKi BIAMOBIJaIOTh BCTAHOBICHUM BHUMOTraMm. Haj nrypamu, sKu omyXau, TicTo-
JIOT14HI JOCTIIPKEHHS HE TIPOBOIMIIH.

[Ticyist 3aBepIieHHsT €KCIIEPUMEHTY, 3/I0POB1 TBapUHU OyJIM TIEPEBENICH] y Bi-

Bapii, AJid MPOKUBAHHS.

II1. MPOLIECH NEPEPOBJIEHHSA POCJIUMHHOI CUPOBUHHU,
JOCJIIKEHHS OIITUMAJIBHUX ITAPAMETPIB
JJIAA BBEPEXKEHHSI HATUBHUX PEYOBHUH

B npotieci BUpoOHHUIITBA MTPOYKTIB 3aralbHOTO MPU3HAYECHHSA Ta JIKyBaJIbHO-
npo1IaKTUIHOTO (DYHKIIIOHATLHOTO MPU3HAYEHHS JJIs Xap4yyBaHHS JITeH, CAPOBUHA
Ta 1HII KOMIIOHEHTH M1JBEpPraroThCs pi3HOMY 00poOsIeHHI0. /{711 BUKOpUCTaHHS 3a-
BJIaHUX MPOILECIB BUKOPUCTOBYIOTHCSI TEXHOJOTI4HI oneparii. TexHoJIoriyHi omnepa-
11 Ta MPOLIECH MOBUHHI MaKCUMaJIbHO 3a0e3rneuyBaTH 30epekKeHHsI XapuoBoi Ta 010-
JIOT1YHO1 LIHHOCTI BUX1AHOT CUpOBUHUA. OTHOYACHO HEOOX1THO KOPEKTHO MPOBOIUTH
B1/101p KOMITOHEHTIB 3 ypaXyBaHHSIM KOJMBAaHHS BMICTY HATUBHUX PEUYOBUH, OCOOJIH-
BO BMICT BITaMiHIB, SIKUM MOK€ 3MIHIOBATUCS Y MEP10J TOBHOI CTUTJIOCTI a00 J103pi-
BaHHS cHpOBUHU. OOOB’SI3KOBO HEOOX1THO BPaXxOBYBATH 3PYUHICTh ymakoBKkH. [Ipo-
TYKTH, SIKM TlepeaoadeHi A1 XapuyBaHHs JUTUHHU BIKOM JI0 POKY, MOBUHHI OyTH (ha-
COBaHl y Tapy CKIISHY, TOPJIOBHMHA SIKO1 BIATMOBITA€ TEOMETPUYHUM CTaHIAPTH30BA-
HUM YHI(QIKOBaHUM pPO3MipaM I KPHUIIKHA 3 COCKOIO IO iMiTye (OpMy KIHOUUX
TpyJeii, ab0 CIIeIiaTbHOI0 COCKOI0, SIKa Ma€ OPTOAOHTHYHY (POPMY 31 CKOIIIEHUM KPAEM.

Tpanguiiitai TexHoOOT1T BUPOOHHUIITBA MPOAYKTIB MepeadayaroTh psAa MeXaHi-
YHUX Ta TEII0(I3UYHUX MPOIECIB.

[Ipu mexaniuHil 00pOOIll CUPOBUHA MIIIAETHCS JJISI OUUILECHHS, MOAPIOHEH-
HS, IpOOJIeHHs, MPOTUPaHHI, MpecyBaHH1 Toulo. [Ipu 3acTocyBaHHI mpouecy apoo-
JICHHSI, CHPOBHMHA TOJAPIOHIOETHCS HA YACTHMHKH BEJIIMKOTO PO3MIpy Pi3HOI (hopMHU.

Mertoto pizaHHs € TOAPIOHEHHS! CHPOBUHH HA YACTUHKHU MPUOIU3HO OJHAKOBOIO PO-
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3Mipy, pi3HOi (Gopmu. 3aCTOCYBaHHS TPOIECY MOAPIOHEHHS MUISIXOM MPOTHPAHHS,
nependayvae pisHy MeTy. 3aCTOCYBAaHHS IMPOLIECY 3AJIEKUTH BlJ CUPOBHHHU Ky Tepe-
POOJISIOTE, @ caMe 3aCTOCOBYIOTh JIJIsl 3HAYHOTO 3MEHIICHHS YaCTOK M’ SKOTi, a00 ISt
OUYMIICHHS] CUPOBUHU BiJl HE ICTIBHUX TBEpAUX Ta rpyOux yactud. HeoOxigHO BigMmi-
TUTH, IO JJIs1 OTPUMaHHS MIOPENOIOHOTO MPOIYKTY 3 MAaKCUMaJIbHO HIXKHOIO KOH-
CHUCTEHIII€I0 BUKOPUCTOBYIOTH MPOIIEC TOMOI'€H13aIlii.

3acTocyBaHHS TEPMIYHOTO OOPOOJIEHHS! CHPOBUHM HEOOX1IHO MPH HarpiBaH-
H1, OJIaHIITyBaHHI, BapiHH1,pO3BApIOBaHHI, MacTepHU3allii, CTEpHITI3aIliil TOIIIO.

JIJist mocCImiKEHHST BIUTUBY TEXHOJOTIYHUX OTEparliii Ta mporeciB Ha (i3uKo-
XIMIYHUH CKJIJ] CAPOBHHHM POCIIMHHOTO TOXOJ/DKEHHS Ta JIKAPCHKUX POCIUH OYII0
BUKOPHCTaHA CHPOBHMHA, COPTH SKUX OYJIO BUBUEHO y TomepeaHix posninax. Coptu
IUIOAIB MOPKBH - «bontekey, «Jlarynay», «HanTcbka» siKi TpaauIliiHO BUPOLIYIOTH B
Vkpaini Ta coptu «Jingbian Carrots (3% 1% N )», «Jinghong five inch Carrots
(LA TTHE D)y, «Hongxin No. 6 (215755 )», sxi Bupomtyrots y Kurai. ['pymri
COpTIB yKpaiHChkoi cenekiii «Mapis», «Hika», «Kadenpanpna», Ta rpyiii cCopTiB
«Snowflake Pear (FH1£3%)», «Jing Bai Pear (37 1 3Y)», «Dongguo Pear (%5,
aki BupomyloTh y Kurai. Ilnogm manro coprie «Tainung No.l (&5 & — 5 )»,
«Mangifera indica Linn.(%/271%)», «Mango variety Tianyangxiangmang (FH FH# 7
)», K1 TpaauIiiHo BUpoiytoTs y Kutai. [1moau rpanaty ykpaiHCBhKOT CeleKiii «AK
Hona Kpumcbkay, «I'tomtoia uepBoHay, « HIKITCKIM paHHIi», Ta TJI0AM TpaHATIB CO-
priB Pomegranate (K& 41 4%), Punica granatum (3337 1), Lintong Pomegranate
(IIf 7% £ #8), axi Tpaguuiiino Bupomytots y Kurai. KopiHHs JiKapchKoi pociaMHK
Astragalus membranaceus (Fisch.) Bunge. (¥ ), sika TpaauLiiiHo BupolryeTses y Kura.

JlocmipKeHHs TPOBOAMIIA Y TabOpaTOPHUX Ta MPOMUCIOBHX YMOBAaxX 3a BCTa-
HOBJICHUMU Ta 3aTBEPPKEHUMHU METOJaMu Ta MeToAaukamu. [Ipy iboMy CHPOBUHY HE
TIOJTIJISUTA Ha COPTH.

J7is mpoBeACHHS AOCIIKEHD Y 1a00paTOPHUX YMOBAX, C KOXKHOTO COPTY Bi-

IOWpay TOYKOBY MPOOY MACO¥0 5 KT., MICIs 00’€IHYBaJId B OJHY TOYKOBY MpOOY.
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3aranmpHa Maca 00’e€qHaHOl TOYKOBOi mpodOu ckiamana 30 kr. Ilmogm manro
00’ eHYBaJIA B OJJHY TOYKOBY MPOOY 3arajbHOI0 Macoro 15 Kr.

[Ipu pociimKeHHSX y BUPOOHUYMX YMOBaX BIIOMpPaHHS MPOBOIMIIN 3a aHAJIO-
TIYHOI0 CXEMOI0, MPU LOMY 00’eM MpoOu 301UIbIIyBajiu B TPH pa3u. Maca KOKHOI
TOYKOBOI MpoOu ckiagana 15 Kr, BIAMOBIAHO Maca 00’€qHAHOI TOYKOBOI IpoOuU
ckianana 90 xr. Maca 00’e1HaHOiI TOYKOBOI MPOOM TUIOIB MaHro ckjiagana 45 Kr.
Maca o00’eqHaHoi TOUYKOBOi MpoOM KOpiHB JKapchkoi pociauHu Astragalus

membranaceus (Fisch.) Bunge. (34 %) Takoxk cknajana 45 Kr.

BruiuB nmpouneciB Ta TEXHOJIOTIYHUX ONepaliil HA POCJAMHHY CHPOBUHY

[Ipy BUpOOHUIITBI IPOAYKTIB XapuyBaHHS HE 3aJI€KHO B1J aCOPTUMEHTY BH-
KOPHUCTOBYIOTBCSI PI3HI TEXHOJOTIYHI omepaiii Ta mpoiecu. B pesynpTaTi 3acTocy-
BaHHS MPOILIECIB Ta XIMIYHOI B3a€MO/Iii B CUPOBHHI Ta KOMIIOHEHTAX MPOXOASATh TJIH-
OOK1 MepeTBOPEHHS, SIKI CYMPOBOJKYIOTHCSI 3MIHOIO arperatHoro CTaHy, BHYTPIII-
HBOI CTPYKTYPH Ta CKJIaly pEYOBHH. B 3a1€KHOCTI Bii TEXHOJOTIYHHUX OTMepaliii ma-
pajieIbHO MPOXOSATh XIMIUHI peakiii, ¢pi3udHi, MexaHiuH1 Ta (Pi3UKO-XIMIYHI TIPOIIe-
cu. HeoOxiaHO BIAMITHUTH, 110 MTHOOKE MEPETBOPEHHS CUPOBHUHHU MOXKE SIK TTO3UTHB-
HO TakK 1 HETaTHBHO BIUTMBATH Ha SIKiCTh TOTOBOI MpoayKilii. OqHOYacHO TIpU BUPOO-
HUIITB1 POYKTIB JIsl NITEH 3 3aBJaHOI0 (DYHKITIE€I0 HEOOX1THO MaKCUMAaJILHO 30epe-
T'TH OCHOBHI 010JIOTIYHO aKTHBHI KOMITOHEHTH BUXiIHO1 cupoBuHU. [lapanensHo Bpa-
XOBYEThCSI KOHCHUCTEHIIISI MPOAYKTIB, 1€ MOB’S3aHO 3 BIKOM Ta (QYHKIISIMH POOOTH
JTUTSYOTO OPTaHI3MYy.

[Ipu mpoBeneH1 ayauTy TEXHOJOT1M Ta 00JIaIHaHHs, HaM OYyJI0 BCTAaHOBJICHO,
10 MPU BUPOOHUIITBI MPOJYKTIB TPUBAJIOTO 30€piraHHs IJIsl IIT€H Ta MPOIYKTIB 3a-
TIBHOTO MPU3HAYCHHS BUKOPHUCTOBYIOTHCS OJHAKOBI mporiecu. [IpoaykTe BUTOTOB-
JISIFOTH 32 TPAAMIIIMHUMH TEXHOJIOTIYHUMHU CXEMaMH, TOMY OYJI0 IPHIHATO PillICHHS
JOCITIIUTH 3MIHH XIMIYHOTO CKJIay CHPOBHUHHU POCIMHHOTO TTOXOKEHHSI MICIIs TIPO-
BEJICHHSI IEPBUHHUX 1 MEXaHIYHUX OMEpallii Ta MiCIis TEIIOBOTO 0OpOOIeHHS.

JlocnmigXeHHSI CHPOBUHHM IICJIsI MEPBUHHUX TEXHOJOTIYHUX OTNepa-

1niii. CUpOBUHY POCITMHHOTO MOXOKEHHS (MOPKBY, IPYIlli, MAHT'O Ta KOPIHHS JKap-
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cbkoi pociuHu Astragalus membranaceus (Fisch.) Bunge. (¥ 1) mignasanu nonepe-
JTHBOMY 0OpOOJIEHHIO, a caMe CYKYITHOCTI TEXHOJIOTTUHHMX OIlepallii, siki 3a0e3nedy-
I0Th TIOJIAJbIlIe BUKOPUCTAHHS CHPOBUHH JUIsI BUTOTOBJICHHS MPOIYKTIB TPUBAJIOTO
30epirands GyHKIIOHATHLHOTO MPU3HAYCHHS IS JITEH.

[TocnimOBHO CHPOBHMHY MiJJIal¥ COPTYBAHHIO 3a MPUHITUTIOM PO3IIICHHS ITi-
JMX IJI0JIB OBOYEBO1 Ta (PYKTOBOT CHPOBUHU 3aJIKHO BiJ] CTYIIEHS 3p1JI0CTI, KOJIbO-
py; BUJANECHHA HEKOHAMLIMHUX IJIOJIB, CTOPOHHIX IOMIIIOK. BincopToBaHy cupo-
BUHY MijyIaBajiy KajdiOpyBaHHIO 3a MPUHIIMIIOM PO3IIJICHHS IUIOJIB 32 PO3MipaMHu.
CupoBHHY MiJ1aBaId MUTTIO 3a MPUHIIMIIOM BUAAJICHHS 3 MIOBEPXHI OBOYIB Ta (QPyK-
TiB 3a0pyJaHEHb, MEXaHIYHUX JTOMIIIOK, OTPYTOXIMIKATIB 1 MIKpodIOpHu 3a J0MOMO-
roro BoJid. YucTy CUpOBUHY OYHIIAIM Bij TJIOIOHDKOK, IIKIPOYKH Ta 1HIITUX HEICTIB-
HUX YaCTUH OBOYIB 1 PpyKTiB. B rpymax mkipouky He Bigauisiu. Kopinas gikapch-
KOi pOCIMHU HE MiJaBaliv JaHii TEXHOJOT14HIN onepallli. OunilneHy CUpOBUHY 1H-
CHEKTYBaJIM, a caMe MPOBOJWIN KOHTPOJIb 32 SIKICTIO MIATOTOBKH OBOYIB Ta (PPYKTIB
JUISl 3aro0IraHHsl MPOHUKHEHHS CTOPOHHIX JOMIIIOK, MOIIKO/KEHUX, 3a0pYyTHEHUX
Ta 1HIMKMX JAePEeKTHUX TUIOJIB Ha IMOJAJIbIIl TeXHOJOor1uH1 oneparii. Iliciasa 1Hcnekii
MOPKBY JOOUIIIYBaJIM 32 MPUHIUIIOM BUJAJICHHS 3aJUIIKIB MIKIPKH, y IHIIUX QPYK-
TIB BUAUISUIA HEICTIBHI YAaCTHUHU, SIK1 3aJIMIIIIMCS ITicisg oduiieHHs. KiHieBoro ore-
paIti€ro monepeaHporo oOpoOIeHHSI CHPOBUHU 0YyJIO TPOBEACHO OOTOJICKYBAHHS TSI
BUJIAJICHHS 3 TOBEPXHI OBOYEB1 Ta (PPYKTIB 3a0pyAHEHDb MICIS THCIEKIIi.

MopkBy y 1a00paTOpHUX yMOBax OUYHWIIATU PYYHUM IPUHIIMIIOM, B YMOBax
BUPOOHMIITBA TITOTOBKA Ta OYMINECHHS TIPOBOIWIIH TOCIIIIOBHO, SIK HABEJICHO BUIIIE.
OunieHHs TPOBOANUIIN Ha KOMILUIEKCI 00JIafHAHHSI TMiATOTOBKH MOPKBU. OYHCTKY BiJl
IIKIPOYKH TIPOBOJWIIM HA KOPOAPYHIOBIM MUIMHIN MaIIMH1 MEep1ouyHOI 1ii. 3acTocy-
BaHHS TaKOT'O OUYMIIEHHS HE 3a0e3redye MOBHE OYMINECHHS MOPKBU, TOMY JTOAATKOBO
MPOBOAWIM OOpi3aHHS KIHIIIB Ta JIOOYMINEHHS Py4YHUM criocoOoM. Iliciast MopkBy
OIIOJiCKYBaJTH PHHIAIIOM JYIIyBaHHs BOJIOO 3a THCKoM 30050 kITa (30,5 kre/ev’).

[Tpu mopiBHANBHIN XapaKTEePUCTUKHU MOPKBHU sika Oyia ouyuIieHa B 1aboparto-
PHHUX Ta IPOMUCIIOBUX YMOBAX 3MiH MPUHIIMIIOBUX HE BUSBJIEHO. KUIBKICTh BIIXO/1B

npu 1abopaTOpHOMY OUHIIeHHI ckiana 12,3 %, npu ouMIleHH] y MPOMHUCIOBUX YMO-
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Bax 15,1 %. J{ns mocmimpKeHHs XIMIYHOTO CKJIaay OYMIIEHOI MOPKBU MPOOU MOIIH-
7M1 Ha 3pa3ku — 3pa3ok Ne 1 — koHTpousb , 3pa3ok Ne 2 - MOpKBa sika ouulleHa B 1abo-
paTopHUX yMoBax, 3pa3ok Ne 3 — MOpKBa sika YMIEHAa y POMHCIOBUX yMOBax. Pe-
3yJbTaTU AOCIIIKEHb HaBeAeHO Yy Tab. 3.1.

[Toka3HUKU TPAKTUYHO HE BIAPI3HIIOTHCS, 32 BUAMMUMHU O3HAKaMH KOJIip,

KOHCHCTEHIIISI Ta CMaK HaTypaJbHUM BiJMIOBITHUM CBIXKIM MOPKBI.

Tabmums 3.1
XiMiuyHM# CKJIaJ MOPKBH MicJisl IEPBHHHOTO 00podJienHs (n=3, P>0,95)
Howmep MacoBa 4yacTka, T MacoBa yacTka BiTaMmiHiB, MT %
3pas3kKa KUpPY | OUIKY | BYIJICBOMIB | IEKTUHY | [-KapOTHUH C B, B, PP
3pazok Ne 1 | 0,1 1,2 7,6 0,7 8,3 6,0 (0,08 | 0,03 | 1,2
3pazok Ne2 | 0,1 1,18 7,33 0,7 8,3 6,0 (0,08 | 0,03 | 1,2
3pazok Ne 3 | 0,1 1,15 7,3 0,7 8,3 6,0 (0,08 | 0,03 | 1,2

®di13uKO-XIMIUHI TTOKa3HUKH MOPKBH, sika Oyjia O4uIlieHa B J1aOOpaTOpHUX Ta
MIPOMHUCIIOBUX YMOBAX, 3HAXOIATHCS B OJTHOMY JT1aIta3oHi.

[TigroToBKY TpyIll MPOBOIWIN Y TaOOPATOPHUX YMOB PYYHHM MPUHITUTIOM. B
YMOBax MPOMHUCIOBOCTI TPyl MiAJaBajdl NEPBUHHUM OIEpalisiM Ha yHi1(piKOBaHUX
JIHISX TepepoOJIeHHs] HACIHHEBUX IUIOAIB. ['pymii copTupyBanmu BigOMpanmd THUII,
nopyYeHi Heao3piai Tomo. Ilicas rpyin MUIM y JABOX-TIOCTIIOBHO BCTaHOBJIECHUX
MUWHUX MalllMHAX 3aHYPIOBAJILHOTO THUMY. BUMHTI TpyIil moapyru iHCIIEKTYBaIu Ta
OTIOJTIICKYBJIM MPUHITMIIOM JYITYBaHHS BOJI00 3a ThckoM Bif 130 mo 150 xIla (Bix 1,3
mo 1,5 KFC/CM3). JIns mocmiKeHHsT XIMIYHOTO CKJIaay MiATOTOBJICHUX TPYI, MPOOH
MOJIIJIMIIA @HAJOTTYHUM CITOCOOOM Ha 3pa3ku — 3pa3ok Ne 1 — koHTpousb , 3pa3ok Ne 2
- TpYyIII K1 MiATOTOBJCHI y Ja00OpaTOpHUX yMOBax, 3pa3ok Ne 3 — rpymrn siki Maro-

TOBJICHI y IPOMHUCIIOBUX YyMOBax. Pe3ynbTaTul 1OCHIHKeHb HaBeeHO y Ta0u. 3.2.

Tabmums 3.2
XimMiuyHM# CKJIaJ rpyull micJisi NepBHHHOTO 00podJenHs (n=3, P>0,95)
Macosa JacTka, T MacoBa JacTka BiTaMmiHiB, MT %

Howmep B-

3paska XKHUpY | OUIKY | BYIJICBOIIB | IEKTHHY KAPOTHH C B B, PP
3pazok Ne 1 0,2 0,5 12,2 0,9 0,09 5,4 0,01 10,01 | 0,3
3pazok Ne 2 0,2 0,5 12,1 0,9 0,09 5,4 0,01 10,01 0,3
3pazok Ne 3 0,2 0,5 12,2 0,9 0,09 5,4 0,01 10,01 | 0,3
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[Ipu nopiBHSIBbHIN XapaKTEPUCTHIIl TPYII, K1 MATOTOBJICHI Y Ja0OpaTOPHUX
Ta TPOMHUCIIOBUX YMOBAX MPHUHIIMIIOBUX 3MiH HE BU3HAYCHO. [[0OKa3HUKY TTPAKTUIHO
HE BIAPI3HIIOTHCS, 32 BUINMHUMH O3HAKaMHU KOJip, KOHCUCTEHIIIS Ta CMaK HaTypalib-
HUH BIJIMOBITHUN CBIKIM rpymiamM. Di3UKo-XIMIdHI TOKa3HUKU TPYII 3HAXOIATHCS B
OJTHOMY JI1ara3oHi.

Masro y 1abopaTopHUX yMOBaxX OyJud BUMUTI MIPOTOUYHOIO BO010. B Ykpaini
MaHTO HE MepepoOstoTh, mpoTe y Kutai icHyI0Th MOACPHI30BaH1 MIAMPUEMCTBA, SKi
3a TpodisieM KOMIUIEKCHO NEepepoOIIsIFOTh MJI0IM MaHro. B OCHOBHOMY BHTOTOBIISI-
I0Th KOHIIEHTPOBAaHI COKH Ta IMIOPE aCENTHUYHOTO KOHCEPBYBAaHHS. Y TPOMHUCIOBUX
YMOBAX IJIOJM MaHT'O COPTUPYBAJIM BAOWpA THUII, MOpUYEH1 Heao3pil Tomo. [lic-
JI5 TITIOJTA MAHTO MUWJIM 'y CEKIIii 3aHypIOBAJILHOTO THITY. BUMHTI TuIOAM mO-apyTe iH-
CHEKTYBaJIM Ta OMOJICKYBaJIM MPUHIMUIIOM AYIIYBaHHS BOJIOIO 3a THCKOM Bif 130 mo
150 xITa (Bix 1,3 mo 1,5 KFC/CM3). JI1s1 1OoCiIPKEHHS XIMIYHOTO CKJIaay TMiATOTOBICHUX
IJI0/IIB MAHTO, MPOOH MOAUTMIIM aHAJIOTTYHUM CIIOCOOOM Ha 3pa3ku — 3pa3ok Ne 1 —
KOHTPOJIb , 3pa3ok Ne 2 — 1o MaHTo SKi MATOTOBJICHI Y JIaOOpaTOPHUX YMOBAX,
3pa3zok Ne 3 — my1oau MaHTO SIKi MATOTOBJICHI Y MPOMHCIOBUX yMOBax. Pesynpratu

JOCITIIKEHb HAaBeeHO Yy Taou. 3.3.

Tabmurg 3.3
XiMivyHMH CKJIa] MJIOIB MAHIO MiCJIsl IEPBUHHOTO 00po0JenHs (n=3, P>0,95)

Macosa JacTka, T MacoBa JacTka BiTaMiHiB, MT' %

Howmep B-
3paska KHpY | OUIKY | BYIJIEBOAIB | MIEKTUHY KAPOTHE C B B, PP
3pazok Ne 1 0,2 0,6 7,0 0,5 9,0 41,0 1 0,01 [ 0,04 | 0,5
3pazok No 2 0,2 0,6 7,0 0,5 9,0 41,0 1 0,01 | 0,04 | 0,5
3pazok Ne 3 0,2 0,6 7,0 0,5 9,0 41,01 0,01 { 0,04 | 0,5

[Tpu mopiBHSUIBHIN XapaKTEPUCTHIIl TIJIOAIB MAHTO, SIK1 M1JATOTOBJIEH] Y 1ab0-
paTOpHUX Ta MPOMUCIOBUX YMOBaxX NMPHUHIIMIIOBUX 3MiH HE Bu3HadeHO. [loka3HHUKH
HE BIIPI3HAIOTHCS, 32 BUAUMHUMH O3HAKaMHU KOJIip, KOHCUCTEHIIIs] Ta CMaK HaTypajb-
HUHW BIAOOBIOAHMM CBIXKIM IUI0aM MaHT0. P13UKO-XIMIYHI HOKA3HUKH IUJIOAIB MAaHTO
3HAXOJATHCS B OJTHOMY Jlarna3oHi.

[11011 rpaHatiB MiATOTOBIIOBAIN Y JTA0OPATOPHUX YMOBAX MPOMHUBAIH MPO-

TOYHOIO BOJIOIO ITICJISl OUMINAIIA BiJ] IIKYPU Ta HACIHHEBUX IMEPErOpoOOK O1J10TO KO-
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JA60pYy. Y TPOMHUCIOBHUX YMOBax IUIOAM T'PAHATIB COPTUPYBAIW BiIOMpaId THUIMI,
nopyeHi Hexo3pini Tomo. [1icas mioan rpaHatiB OMOMICKYBAJIM Ha CTPIYKOBOMY TpaH-
criopTepi TNPHUHIMIIOM JYIIyBaHHS BOJOK 3a THCKOM 3a TuckoM 300+£50 «klla
(3+0,5 krc/cm’). Ha mpHCTpoi isl OUMIIIEHHS IUIOJIB TPAHATIB 00Pi3aloTh KBITKOJIONKE
Ta OYMILAIOTH B IKypH. HaciHHEBY neperopoKy OUI0ro Kojabopy BUAAIAIOTh YACTKOBO.
[Ipy oumIeHHI MWIOIB BiJl MIKYPU BIIMIYAETHCS BEJIMKA KUIBKICTh BIIXOJIIB.
[Tpu oumiieHH] TIOAIB TpaHAaTIB y Ja00paTOPHUX MOBAX KIJIBKICTh BIIXOJIB CKJaia
63 %, npu OYMIIIEHHI B YMOBaX BHUPOOHMIITBA, KUIBbKICTh BIAXOMAIB Ckianana 65 %.
[Tpu oMy mpuY OYMILEHHI TJIO/AIB IPAHATIB ACSIKl 3€pHA MOLIKOIKYIOThCS MEXaH14-
HUM IIJISIXOM, 110 MPU3BOJUTH 10 BTPAT COKY. JIJIs1 MOCHIKEHHS XIMIYHOTO CKIIAdy
MIJTOTORJICH] 3epHa rpaHatiB — 3pa3ok Ne 1 — koHTposk , 3pa3ok Ne 2 — 3epHa rpaHa-
TiB, SIKI MATOTOBJEHI Y Ta0OpaTOPHUX YMOBaX, 3pa3ok Ne 3 — 3epHa rpaHaris, sIKi IIi-

JITrOTOBJIEH] Y MPOMUCIOBUX yMOBax. Pe3ynbpTaTu AOCHiKeHb HaBeAeHO y Ta0. 3.4.

Tabomurg 3.4
XimMiuHuii cKJIaja 3epeH miaoaiB rpanaris (n=3, P>0,95)
HoMen 3paska MacoBa gyacTka, T MacoBa yacTka BiTaMiHiB, MT %
P 3p xupy | 6inky | ByrmeBoxis C B, B, PP
3pazok Ne 1 0,3 0,7 16,5 6,3 0,04 002 | 04
3pazok No 2 0,3 0,7 16,3 6,3 0,04 1002 | 04
3pazox Ne 3 0,3 0,7 16,1 6,3 0,04 002 | 04

[Ipu mopiBHSHI 3epeH IUIOAIB IPaHaTIB BiAMIYaBCS MOIIKOMKEHHS 3€peH SKi
Oynu oTpuMaHi B MIPOMHCIIOBUX yMOBaX, 3pa3ok 3. PyitHyBaHHS 3epeH MPU3BOIUTH
710 BUTUKAHHS CIK CAMOIUTMBY, TAKOX BIJIMIYA€THCS 3MiHA KOJIBOPY 3€PEH Ta HE 3Ha-
YHE 3HMKEHHS BMICTY MAacOBOi YacCTH BYTJIEBOMIB. [HII MOKa3HUKHU 3HAXOJATH B O/I-
HOMY JIiara3oHi.

Kopinns nikapeskoi pocanan Astragalus membranaceus (Fisch.) Bunge. (35 £)

y J1abOpaTOpHUX yMOBaX MPOIHCIEKTYBAJIN HA HASBHICTb MOIIKOKEHUX Ta THUJIHX,
ypaKeHUX IIKITHUKAMU TOIO. B MpoMHCIOBUX yMOBax KOpIHHS IHCHEKTYBaJlM Ha
CTPIYKOBOMY TpaHCIOPTEpPl BiAOpaKyBalld MOMIKOMKEHH] MIKIAHUKaM Ta THuil. [lic-
s 1HCTIeKIii KOPiHHS MMM HNPUHIMIIOM AYIIOBOTO OIOJIICKYBaHHS BOOIO, 33 THC-

koM 300450 klTa. XimMigHUN CKJIa] KOPiHB MICHSA MOMEPEIHIX TEXHOJIOTTYHUX Olepa-
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i 3anuIuBcs He 3MiHHUE. Bmict macoBoi wactku xupy 1,0 r, 6inky 16,35 r, Byr-
nesoxiB 83,0 r, nektuny 3,2 T. MacoBa uactka Bitaminy C 33,0 mr %, BiTaminy B,
0,02 mr %, Bitaminy B, 0,02 mr %, Bitaminy PP 0,6 mr %. B nmoganemux mocii-
JUKEHHSIX HaBEICHI MOKA3HUKU OYyIyTh MPUWHATH 32 KOHTPOJIb JIJIsl TOPIBHSIHHS.

B minmomy monepeiHi TEXHOJIOT1UHI Oneparlii 3Ha4HO HE BIJIMBAIOTh HA SKICTh
Ta BMICT HATUBHUX PEUYOBWH BUXITHOI CUPOBHHU. BUHSATKOM HeOakaHE € MeXaHIuHE
TIOTITKOIPKEHHS, [0 TPU3BOIUTH 0 OKUCIIEHHS CUPOBUHHU.

BnuB TexHOMOTIYHUX omepaliil moapiOHEHHs Ta TEMJIOBOTro 00poo-
JEeHHsS Ha SKICThb CUPOBHUHHM Ta KOPIHHSA JNikapchkoi pocinunu. Ilpu BupoO-
HUIITB1 MPOJIYKTIB TPUBAJIOTO 30€piraHHs JiKyBaJIbHO-IPO(DIIAKTUYHOTO MPU3HAYEH-
Hs JIJIs1 JIT€d CUPOBUHY POCIMHHOTO MOXOJKEHHS IMIIal0Th PI3HUM BUJIaM MOJIPi0-
HEHHs. B 3aJIe’)KHOCTI Bil aCOPTUMEHTY, TPU3HAYEHHS MPOIYKTY POIYKTH BUTOTOB-
JIIOIOTh P13HOT KOHCUCTEHIII1. B 3a71€XHOCTI BiJl BIKY AUTHHU MPOAYKTH BUTOTOBIIIO-
I0Th MOJIPIOHEHH], MPOTEPTI, MIOPENOI10H1, PIIKI.

Hamu npoBeneHi A0CmiKEHHS] CAPOBUHU Ta KOPIHHS J1KapChKOI pOCIMHY TIi-
CJIsl IpoleCy MOJIpIOHEHHs y pi3HUX yMoBax. [Ipu 3acTocyBaHHs TOAPIOHEHHS - Me-
XaHIYHE PyWHYBaHHS CTPYKTYPU POCIMHHOI TKAHUHH, IPOOJICHHS - MOAPIOHEHHS CH-
POBUHHM Ha YaCTMHU HEBU3HA4YEHO1 (OpMHU 1 po3Mipy, pi3aHHS - MOJAPIOHEHHS CHUPO-
BUHM HAa YaCTHUHHU BU3HAYEHOI (POPMH 1 pO3MIPY, IPOTUPAHHS - MOJPIOHEHHS] OBOYE-
BO1 a00 (pyKTOBOI CHPOBHUHHU MPOIMYCKAHHAM Y€pe3 CHTa J1aMeTpOM OTBOPIB Bix 5,0
MM a0 0,7 mm, iHilTyBaHHS - J0JIaTKOBE MOJPIOHEHHS MPOTEPTOi OBOYEBOI ab0
(GpyKTOBOI Macu MPOITyCKAaHHSM ii 4epe3 cuTa JllaMeTpoM OTBOPIB He Oibiie, Hixk 0,6
MM, TOMOT€HI3allisl - IHTCHCHBHE MEXaHIuHe OOpOOJICHHS MIOPETOoAiOHOI MacH s
0JIep>KaHHS TOHKOIOAPIOHEHOTO MPOAYKTY 1 3aM00IraHHs HOTo PO3IIapyBaHHIO.

HaBeneni Builie TeXHOJIOTIYHI onepailii MPOBOASTH MPH 3aCTOCYBaHHI TEXHO-
JIOTIYHMX TMPOILIECIB TEIIOBOr0 00po0eHHs cupoBuHu. [lepen noapiOHEHHSIM TpaIu-
I[IHHO BUKOPHUCTOBYIOTH Mpoliec OJIaHITyBaHHs - (IMAapeHHs, OOIIMaplOBaHHs) 3a
MPUHITUTIOM KOPOTKOYACHOTO TETUIOBOTO O0OpoOJeHHS 0BO4YeBOi 200 (PpyKTOBOI CH-
POBHHH 32 MEBHOTO TEMIIEPATYPHOTO peXuMy maporo. [Iporec 37iiiCHIOIOTH BOJIOO

a00 BOJHMMH PO3UYMHAMH COJIEH OpPraHIYHUX KHUCIJIOT, JIyTy JUIsl 1HaKTHUBaLii (hepMeH-
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TiB, YACTKOBOT'O PO3M SIKILIEHHSI CTPYKTYpU TKAHWHU 1 MIABHUILEHHS 11 €1aCTUYHOCTI.
Takos 17151 3aBIaHOT KOHCHCTEHLIIi BUKOPUCTOBYIOTh MPOIIEC PO3BAPIOBAaHHS (BapKa),
1€ 3HaYHE PO3M SKIIYE CTPYKTYPY POCIUHHOI TKAHUHU OBOUYEBOI1 a00 PpyKTOBOI CH-
POBHMHHU 32 JOTIOMOTOIO0 Mapu ad0 KUIUISTUO1 BOAM. J{JIs1 MPUMYCOBOTO 3MEHILEHHS Te-
MIIEpaTypu OBOYEBOI a00 (PYKTOBOI CUPOBHHHU a00 MPOJYKTY MICIs TETIOBOrO 00-
poOJICHHS 710 PiBHS, OJU3BKOTO A0 KPIOCKOIMYHOTO, 13 30€PEKEHHSAM KUTTE3TATHOCTI
POCIAMHHMX TKaHUH MPU OJHOYACHOMY MPHUIHHEHHI PO3BUTKY Mikpodiopu 1 6ioxi-
MIYHHX TPOIIECiB, 3 METOIO MEPETPUMYBAHHS CHPOBUHH JI0 TIEPEPOOIICHHS BUKOPHC-
TOBYIOTh TPOIIEC OXOJO/KEHHS. Takuii mpoiec mepemdadae 3acTOCyBaHHS 00Jaf-
HaHHS I OXOJIO/KEHHS. TakoX BHKOPUCTOBYETHCS MPOIIEC OCTUTAaHHA (0XOJIO-
JDKCHHS) - MPUPOJHE 3HIKCHHS TEMIIEpaTypd OBOUEBOi ab0 (pPYyKTOBOI CHPOBUHH
ab0 poyKTy, 0€3 3aCTOCYBaHHS CICIIAIbHOTO 00MamHanHs. [yt miaBUIIICHHS BMiC-
Ty PO3YMHHHMX CyXUX PEUYOBHH BHUJIAJCHHSIM BOJIOTH 3 MPOAYKTY 3a JOIMOMOTOI0 BH-
naproBaHHs, BUMOPOXKYBaHHsI, yIbTpadiiapTpallii, BAKOPUCTOBYIOTh MPOIIEC KOHIICH-
TpyBaHHs. AOO yBaproBaHHS, 110 Nependadae TermaoBe 0OpoOICHHS 3 METOI0 KOHIe-
HTPYBaHHSI Ta PIBHOMIPHOTO PO3MOJILTY PO3YUHHUX CYXUX PEYOBHH Y BChOMY 00’ €Mi
OPOAYKTY.

OCHOBHOIO BHMOTOI0 TEXHOJIOTIYHHX OTepallii, e MakCuMallbHe 30epeKeH-
HSl HATUBHUX PEYOBUH CUPOBUHU Ta 30€pEKEHHS HATYpaIbHOTO CMaKy i 3amaxy. [lpu
IPOBEJCHHI JTOCIIIKEeHb OYyJI0 3allpONOHOBAHO MPOBECTH TEXHOJOTIYHI omeparii me-
pepoOIeHHSI CHPOBHHHU 32 TPATUIIIHHOIO TEXHOJIOTIE€I0 Y MPOMHUCIOBUX YMOBaxX. Ma-
pajiebHO B JaOOpPAaTOPHHUX YMOBaX 3 MAaKCUMAJIbHHM 3MEHIIEHHSM TEPMIYHOTO
BIUIMBY Ha CUPOBHHY. B pe3ynbTaTi mpoBeAeHUX MOPIBHIBHUX XapaKTEPUCTHUK, BU-
3HAYUTH ONITUMAJIBHI.

JIis OCTiPKeHHsT BUKOPUCTOBYBAJIM MIATOTOBJIEHY OYMILNEHY CHPOBHHY Ta
KOPIHHSI JIIKAPCHKOT POCIMHU, K1 JOCIIKYBaJIU PaHIIIIE.

Y mpOMHUCIOBHX yMOBax MOPKBY PO3BPIOBAIM y PO3BAPIOBATHII TPOMHUCIIO-
BOTO THUIy 3a Temreparyporo 110 + 2 °C, 3aranpawuii yac po3saproBarus Bix 20 g0 30
XB. BapeHy mMacy mpoTupany mociioBHO yepe3 cuta. Ha meprinoMy erari BHKOPHC-

TOBYBAJIM CUTA 3 JlaMETPOM OTBOPIB Bif 3 MM 110 5 MM. Ha apyromy erarmi BUKopuc-
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TOBYBAJIM CUTa C JllaMeTpoM oTBOpiB BiA 1,2 mm 1o 1,5 mm. Ha Tpetbomy ertani Bu-
KOPHUCTOBYBAJIM CUTa ¢ AiameTpoM oTBopiB Big 0,7 mm 10 0,8 mm. IlpoTtepty Mopk-
BSIHY Macy (piHIIIyBaJId Ha cUTax ¢ JiameTpoM oTBopiB Big 0,4 MM 10 0,05 MMm.

Y maGopatopHuUX yMOBax MOPKBY MOAPIOHIOBAIH Yy €KCIIEPUMEHTATIHLHOMY
o0JlaiHaHH1 — BaKyyM-MOJpiOHIOBAaY JIJIi CUPOBUHU POCIMHHOTO MOXOJKEHHS. AB-
TOp 1 BUpOOHUK 00saiHaHHs BigoMa kommadis Jinan TINDO International Co., Ltd.,
(% B R AR bR A BR A 7)) Kuraii.

OCHOBHUM MPUHIIMIIOM POOOTHU €KCIIEPUMEHTAIBLHOTO 00JIaIHAHHSA, 1€ MPO-
BEJICHHS MPOIIECIB B YMOBaxX BakyyMy. Hamu 3ampomnoHoBaHO JBa MPOIECH Y CKOM-
MIOHOBAHOMY TOCJIIIOBHO 00yagHaHl. O4uniieHy MOPKBY MOJAPIOHIOBAIM HA IIMATOY-
KM pO3MIpOM y HalO1IbIIIOMY Hiepepisi Bij 3 MM 10 5 mM. [Iporiec npoBoguiIn B ymo-
Bax Bakyymy. [ mubuna Bakyymy 200 m*/gac. [logpiOHeHy MOPKBY MUTTEBO HArpiiu
1o temneparypu 129 +2 °C surpumysanu npotsarom 380 ¢. Harpity MOpkBy mpoTu-
paJii TOCTII0BHO Yepe3 CUTa. 3a JOMOMOTrOl0 IIHEKY, MOPKBa MPOXOAMIIA IMOCHTII0B-
HO Yepe3 CUTa 3 JIlaMeTPOM OTBOPiB Bia 3 MM 10 5 MM, Big 1,2 MM a0 1,5 MM Ta Bia
0,7 mm 10 0,8 mm. [IpoTepTy MOpKBsiHY Macy (iHIIIyBajld Ha CHUTax C JI1aMETPOM
otBopiB Big 0,4 MM g0 0,05 mMm. Ilicns dininryBaHHs Macy miAaaBaiu MpoIecy Tro-
MoOTeHi3alll, 3a THCKOM Bix 15 mo 17 MIla.

[Ticast mpoBeAeHHS €KCIEPUMEHTY OyJi0 MPOBEACHO AOCITIKEHHS XIMIYHOTO
CKJIaay Tope. 3a KOHTpoIb, 3pa3ok Ne 1 Oyio oOpaHO MOPKBY, SIKy HE TiBal TEP-
MIYHOMY 00po0JeHHI0. MOpPKBY, SIKYy MiATOTOBIIOBAIN 3a MapaMeTpaMu BiJIOBITHO
70 TpaauIiiHOI TexHoIoTii BimHecau o 3pa3ky Ne 2. Jlo 3pasky Ne 3 Oyno BigHECe-
HO MOPKBY, SIKY MIJTOTOBIIOBAJIM 32 3alPONOHOBAHOIO TEXHOJOTI€0. Pedynbratu no-

CJIJKEHb HaBeAeHO Yy Tab. 3.5.

Ta6mums 3.5
XimMiuHNH CKJIa] Mope MOPKBsiHOTO (n=3, P>0,95)
Howmep MacoBa 4yacTka, T MacoBa yacTka BiTaMmiHiB, MT %
3pa3kKa KUPY | OUIKY | BYIJICBOMIB | IEKTUHY | [-KapOTHUH C B, B, PP
3pazok Ne 1 | 0,1 1,2 7,6 0,7 8,3 6,0 (0,08 | 0,03 | 1,2
3pazok Ne2 | 0,1 1,2 6,2 0,3 3,4 3,8 10,03 0,01 | 0,8
3pazok Ne 3 | 0,1 1,2 7,3 0,5 6,8 44 10,06 | 0,02 1,0
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[Trope mopkssiHe, 3pa3ok Ne 2, sKe BUTOTOBJICHO 3a TPAAUIIIHHOIO TEXHOJIOT-
€10, 3a MOKa3HUKaMU SKOCTI 3HauyHO Tipiie. [Ipu nmopiBHaHHI 3 3paskom Ne 1, skuii
00paHo 3a KOHTPOJIb, MACOBA MEKTMHOBUX PEYOBUH 3HIKEHO Ha 57,2 %, B-kapoTuny
Ha 59,1 %. MacoBa udactka Bitaminy C 3HmkeHo Ha 36,7 %, BiTamiHiB rpynu B Ha
62,5 %, macoBa yactka Bitaminy PP Ha 33,4 %. OnHo4yacHO BiIMIYA€THCS 3HUKEHHSI
MacoBO1 4YacTKu ByriaeBoAiB Ha 18,5 %. Ilrope Mae He HacHuYeHUM KOIip 3 KOpUYHE-
BUM BinTiHKOM. CMaK Ta 3amax BiAMOBIIHUI MOPKBI MICIS TEPMIYHOTO OOpOOIICHHS,
B1/IUYBA€THCS TIPKYBaTICTh.

[Trope MopkBsine, 3pa3ok Ne 3, sike BUTOTOBJIEHO 32 3aIPONOHOBAHOIO TEXHO-
JIOTi€10, 32 TIOKA3HUKAMHU SKOCTI 3HAYHO Kpamie. [Ipu mopiBHSHHI 3 KOHTpOJIeM, 3pa-
30k Ne 1. MacoBa yacTtka ByriieBoiB MeHuie Ha 4 %. MacoBa MEKTUHOBUX PEYOBHH
3HMKEHO Ha 28,6 %, B-kapotuny Ha 18,1 %. MacoBa yactka BitamiHy C 3HMKEHO Ha
26,6 %, BiTamiHiB rpynu B Ha 25 %, macoBa dactka BiTaminy PP na 16,7 %.ITiope
Mae SIPKO BUPKEHHUH ITOMapaHYeBUH KOJIIp, CMaK Ta 3amax BiAMOBIIHUN MOpPKBI Tic-
JI51 TEPMIYHOTO OOPOOIICHHS.

["py1ni micist MATTS Ta 1HCTIEKIIN 32 TPaJUIIIHOIO TEXHOJIOTIEK Y TPOMUCIIO-
BUX YMOBax MOJPIOHIOBAIM Ha IIMAaTOYKHU PO3MIPOM Yy HaMOLIbIIOMY Tepepisi Bia 3
MM 70 5 MMm. [loapiGHEHI Tpylill pO3BPIOBAIM Y PO3BAPIOBATHIII POMHUCIIOBOTO THITY
3a Temreparyporo 98 + 2 °C, saransuuii yac possaproBanus Bixg 10 qo 15 xB. Bapeny
Macy MpOTUPAJIH MOCTIIOBHO Yepe3 cuta. Ha mepmiomy eramni BUKOPUCTOBYBAIA CHTA
3 AlaMeTpoM OTBOPIB Bia 3 MM A0 5 MM. Ha apyromy erari BUKOPUCTOBYBAJIM CHUTA C
niameTpoM oTBOpiB Bia 1,2 mm g0 1,5 mm. Ha TpeTromy eTamni BUKOPUCTOBYBAJIH CH-
Ta ¢ giametpom otBopiB Bix 0,7 MM 10 0,8 mm. [IpoTepTy MOpKBsiHY Macy ¢iHiNTyBa-
JIM Ha cUTax ¢ aiameTpoM oTBopiB Big 0,4 mMm 10 0,05 mm.

VY n1aGopaTOpHO-IPOMHUCIOBUX YMOBAaX, TPYIIl MICJIs MONEPEIHIX TEXHOJIOTI-
YHUX OIepallii rpyi noaApiOHIOBaIM Ta MPOTUPATIN Ha eKCIIEPUMEHTAIbHOMY 00J1a-
JTHaHI B yMOBax BakyyMy. OuuIlieH] Tpy1li MOApiOHIOBAIN HA IIIMATOUYKH PO3MIPOM Y
HanOUBIIIOMY TIepepisi Bix 3 MM 10 5 mm. [Iporec mpoBoauau B yMOBax BaKyyMmy.
['mubuna Bakyymy 200 m3/gac. IlonpiOHEHI TPyl MUTTEBO HArpiIu 0 TEMIIEPATYPHU

110 £2 °C ta Butpumysanu npotsrom 100 ¢. Harpiti rpyuri npoTupaiu mociiqoBHO
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4yepe3 CUTa. 3a JOMOMOTOI0 ITHEKY, TPYII MPOXOAMINA TTOCHIIOBHO Yepe3 CUTa 3 Jia-
METPOM OTBOpPIB BiJ 3 MM A0 5 MM, Bix 1,2 mm 10 1,5 mm Ta Big 0,7 mm g0 0,8 mm. [Ipo-
TepTy Macy (iHilIyBaIM Ha cuTax ¢ gaiamerpoM otBopiB Bix 0,4 mm 1o 0,05 mm. Ilicns
¢iHinryBaHHS Macy mijiaBajiy Mpolecy roMoreHisallli, 3a Tuckom Bif 15 mo 17 MIla.
[Ticyist mpoBeAeHHS €KCIIepUMEHTY OyJI0 MPOBEACHO JOCIIKEHHS XIMIYHOTO
CKJIaJly mrope. 3a KOHTPOJIb, 3pa3ok Ne 1 Oyyio oOpaHo rpyiiii, sSKi HE T1IBAIA TEPMIi-
yHOMY 00poOneHHto. ['pymri, SiKi MIATOTOBIIOBAIM 32 MapaMeTpaMy BiAMOBIAHO JI0
TpaauIlIiHOI TeXHOJOT1i BigHecau 10 3pa3ky Ne 2. Jlo 3pa3ky Ne 3 Oyso BigHECEHO
rpylli, SKi TiATOTOBIIOBANIHN 3a 3alpONOHOBAHOIO TeXHOjIOri€w. Pesynapratu goci-

JUKEHBb HaBeJeHO y Taout. 3.6.

Tabmuis 3.6
XimiuHuii ckiaaa mope 3 rpyu (n=3, P>0,95)
Macosa JacTka, T MacoBa JacTka BiTaMiHiB, MT' %
Howmep B-
3paska KUPY | OLIKY | BYIVICBOJIIB | IEKTHHY KApOTHH C B, ) PP
3pazok Ne 1 0,2 0,5 12,2 0,9 0,09 5,4 0,01 | 0,01 | 0,3
3pazok Ne 2 0,2 0,5 10,1 0,6 0,05 2,9 10,006 | 0,006 | 0,1
3pazok Ne 3 0,2 0,5 11,4 0,8 0,07 3,8 10,009 | 0,009 | 0,17

[Trope 3 Tpy1l, K€ BUTOTOBJICHO 32 TPAIUIIIHHOIO TEXHOIOTIEr, 3pa3ok No 2,
3HayHe Biapi3HsAeThCcs. [Ipu mopiBHSAHHS 3 KOHTpojeM, 3pa3ok Ne 1 BMIiCT MacoBoi
JaCTKH BYTJIEBOJIB 3HIKEHO HA 17,3 %, MacoBa MEKTUHOBUX PEYOBHMH 3HIDKEHO HA
33,4,2 %, B-xaporuny Ha 44,5 %. MacoBa yactka Bitaminy C 3HmkeHO Ha 46,3 %,
BiTaMiHiB rpynu B Ha 60 %, macoBa uyactka BiTaminy PP na 66,7 %. Iltope mae He
HACUYCHHUM KPEMOBMM KOJIIp 3 TEMHUM BiITIHKOM. CMak Ta 3amax BIAMOBIIHUM Ipy-
1AM MiCIIst TEPMIYHOTO 0OpPOOICHHS, YACTKOBO CIIOCTEPITAETHCS PO3IIAPYBAHHS IIapy.

[Trope 3 rpymi, 3pa3ok Ne 3, sike BUTOTOBIICHO 32 YAOCKOHAJIEHOIO TEXHOJIOTI-
€10, Ma€ 3HAYHO Kpali noka3Huku. [Ipu mopiBHSAHHI 3 KOHTposieM, 3pa3ok Ne 1. Ma-
COBa YacTKa BYTJIEBO/IIB MeHIe Ha 6,6 %. MacoBa NeKTMHOBUX PEYOBHH 3HIKEHO Ha
11,2 %, B-kapotuny Ha 22,3 %. MacoBa yactka Bitaminy C 3HmkeHO Ha 29,7 %, Bi-
tamiHiB rpynu B Ha 10 %, MacoBa yactka Bitaminy PP na 43,4 %. [Tiope mae Hacu-
YeHU KPEMOBHI KOJIp 3 HIXKHOIO KPEMOBOIO KOHCUCTEHII€r0. CMak Ta 3amax mpue-

MHHM BIJTIOBITHUM TPpYILIaM IICIs TEPMIYHOTO 0OPOOICHHS.
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[1noam MaHTO, SIKi MOMEPEAHBO MIATOTOBIEHO, 32 TPATUIIIHHOIO TEXHOJIOTIEO
Oynu HampaBiieHO HA BHUJAJICHHS KicTOYOK. [Ipu BUKIaZeH]1 Ha KITOYKAX 3aJIUIIUIOCH
M’SIKOTb 110 15 %. Jlyi BugasieHHst M’SIKOT1 , KICTOUKH HarpiBalid 10 TeMrepaTtypu 65
°C Ta mpoTupaid JUIs IOBHOIO BiUIICHHS M’SIKOTI Bix Kicroukw. IliaroroBieHy
M’SIKOTh 3MilTyBajau. BpaxoByroouu Te, 1110 3 MIO/IB HE BIAAUIUIM IIKIPOYKY, M’ IKOTh
IJIO/IIB MAHTO PO3BPIOBAIM Y PO3BAPIOBATUIII MPOMHUCIIOBOTO TUITY 33 TEMIIEPATYPOIO
98 + 2 °C, 3aranpHuii yac po3BaproBaHHs Bix 15 10 17 xB. BapeHny macy mpotupanu
MOCJIIJIOBHO 4epe3 cuTa. Ha meprioMmy erari BUKOPUCTOBYBAJIM CHUTA 3 J1aMETPOM
oTBOpIB Big 3 MM 110 5 mMm. Ha apyromy erami BUKOpPHUCTOBYBAJIM CUTa C A1aMETPOM
otBopiB Bix 1,2 mm g0 1,5 mm. Ha TpeTboMy eTari BUKOPUCTOBYBAJIM CUTa C JiaMeT-
poM otBopiB Big 0,7 mm 10 0,8 mMm. [IpotepTy macy 3 mioaiB MaHro ¢iHINIyBaJd Ha
cuTax ¢ miamerpom otBopiB Bix 0,4 MM 10 0,05 Mwm.

VY 1abopaTOpHO-IPOMUCIOBUX YMOBAX IUIOJIM MAHIO MICJIS NEPBUHHUX OIle-
pawiii MUTTEBO HarpiBaau 10 Temmeparypd 110 £2 °C Ta BUTpHUMyBalld MIPOTITOM
100 c. Ilicns mmoan manro mpotupanu, [Ipotupanns npoBoawnu mociinoBHo. Ha
nepiiomMy erami npu rpyooMy NpOTUPAHHI BIIAUISIM KICTOYKH, Ha IMOCIITyIOUUX
eTanax Macy IpOTHpaJId Yepe3 CUTa, JliaMeTp OTBOpiB cuT Bix 1,2 MM 10 1,5 MM Ta
Bix 0,7 mm 10 0,8 mm. IIporepty Macy ¢iHinyBaam Ha CHUTaxX C JiaMeTPOM OTBOPIB
Bix 0,4 mMm 10 0,05 mm. [Iporiecu mpoBoaAwIIM B yMOBax BakyyMmy. [ muOuHa Bakyymy
200 m*/gac. Ilicns ¢ininryBaHHS Macy MijaBajid MPOIeCy TOMOTEHi3allli, 32 THCKOM
Big 15 no 17 Mlla.

JocmimkeHHs (13UK0-XIMIYHOTO CKIIaAy MIOpE 3 IUIOAIB MaHro, Tabm. 3.7, ske
BUTOTOBJICHO 3a PI3HUMHU TEXHOJIOTISIMU MPOBOJMWIN HEAHATOTTYHUM criocoooM. [Tro-
pe 3 TIOJIIB 3 MAaHTO, SIKE HE IMiIJIaBaJId TEPMIYHOMY 00pOOJIEHHIO, BIIHECEHO J10 3pa-
3ky Ne 1 — konTpons. [Trope sike BUTOTOBIICHO 32 TPAJAULIIMHOI TEXHOJOTIEIO BiTHE-
ceHo 10 3pa3ky Ne 2. [Tirope sike BUTOTOBJIEHO 3a 3aMPOINOHOBAHOIO TEXHOJIOTIEIO B
EKCTIIEPUMEHTAIbHUX YMOBaXxX BiIHECEHO /10 3pa3ky Ne 3.

[Trope 3 mIoaiB MaHTO, SIKE BUTOTOBJICHO 32 TPATUIIIAHOIO TEXHOJIOTIE, 3pa-
30Kk Ne 2, 3HauHe BiJpi3HA€Tbes. [Ipu mopiBHSAHHS 3 KOHTposeM, 3pa3ok Ne 1, BmicT

MacoBO1 YaCTKH BYTJICBOIIB 3HIKEHO Ha 47,2 %, MacoBa IEKTUHOBUX PEYOBUH 3HU-
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xeHo Ha 60 %, B-xaporuny Ha 60 %. MacoBa yactka BiTaminy C 3HIKEHO Ha 52,5

%, BiTamiHiB Tpynu B Ha 60 %, macoBa yactka Bitaminy PP na 80 %.

Taomuis 3.7
XimMiuyHuUi cKIaa mope 3 miaogiB mauro (n=3, P>0,95)
MacoBa yacTka, T MacoBa JacTka BiTaMmiHiB, MT %
Homep spaska XKHUpY | OUIKY | BYTJIEBOAIB | IEKTHHY Kap[?) _THH C B, B, | PP
3pazok Ne 1 0,2 0,6 7,0 0,5 9,0 41,0 | 0,01 | 0,04 | 0,5
3pazok Ne 2 0,2 0,6 3,7 0,2 3,6 19,510,004 | 0,01 | 0,1
3pazok Ne 3 0,2 0,6 4,2 0,33 5,0 29,0 { 0,009 | 0,02 | 0,2

[Trope 3 moniB MaHro, 3pa3ok Ne 3, sike BUTOTOBJIEHO 32 YJOCKOHAJIEHOIO Te-
XHOJIOT1€10, MA€ 3HAYHO Kpall moka3Huku. [Ipyu mopiBHAHHI 3 KOHTposeM, 3pa3ok Ne
1. MacoBa yactka ByryieBojiiB MeHIie Ha 40 %. MacoBa NEKTUHOBUX PEUOBUH 3HH-
xeHo Ha 34 %, B-xaporuny Ha 44,5 %. Macosa yactka Bitaminy C 3HM*keHO Ha 29,3
%, BiTamiHiB Tpynu B Ha 10 %, macoBa yactka Bitaminy PP wa 60 %.

Heo0xiaH0 BIAMITUTH, 1110 MIOPE 3 IUIOJIB MAHT0, SIK€ BUTOTOBJICHO 32 000Ma
TEXHOJOTISIMU MalOTh HACUYEHHH SICKPAaBO KOBTUN KOJIB, IPUEMHUN CMaK Ta 3amax
BIIMOBIAHUH TIJI0JIaM MAHTO ITiCJISI TEPMIYHOTO OOPOOICHHS.

B pe3ynbrati npoBeeHUX JOCIIHKEHb MOXKIUBO 3pOOUTH BUCHOBOK IO JJIs
OUYUIICHHSI CUPOBUHU POCIMHHOTO MOXOKEHHS Ta (POPMYBaHHSI KOHCUCTEHIIII TOTO-
BOT'O MPOJAYKTY HEOOXIJTHO BHKOPUCTOBYBATH MpPOLIEC TEPMIYHOTO BIUIMBY. Tpaau-
[iliHE BUKOPUCTAHHS MpOLeCy OJNIaHIITyBaHHS BIUIMBA€ HA CKIAIHI XIMI4HI 3MIHU Y
cupoBuHI. Bucoka temmneparypa, Biipi3ok 4yacy, arMochepHe MOBITPs, Y CYKYITHOCTI
HEraTMBHO BIUTMBAIOTh HA XIMIYHMM CKJIaJ] Ta PEOJIOT1UHI BJIACTUBOCTI MPOIYKTY.

[Tpu BuKOpuCTaHHI TpoIeCy ONaHITyBaHHS OUTKU J€HATUPUPYIOTh, KPOXMaJb
NEPEXOAUTh y KIECTOPU30BAHUI CTaH a00 AEKCTPUHH, MPOTONEKTUH T1ApOJIe3yeThCs,
IyKPU KapaMeli3yloThCsl Ta BCTYNAIOTh Y PEAKIlio 3 BUIbHUMH KapOOHUIBHUMU TPY-
namMy Ta aMiHOKHCJIOTHUMU 3’€THAaHUMU. Y MPOIYKTY BiIOYBarOTHCS 3MIHU KOJBpPY,
CMaKy Ta 3araxy.

JlJis MakCUMaIbHOTO 3armo0iraHHs 3HKEHHS! HATUBHUX PEYOBHH, 30€pekeH-
HSl KOJIbOPY, CMaKy Ta 3amaxy OyJo 3ampONOHOBaHE MPOBOJUTH TEPMIUuHE 00pOO-

JIEHHSl B yMOBaX BaKyymy 3a MPUHIIMIIOM MUTTEBOTO HArpiBy Ta BUTpUMKH 10 120 c.
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BpaxoByroun peosoriyHi BIACTUBOCTI CUPOBUHU Ta XIMIYHUHN CKIIaJl POCIUHHOI CH-
pPOBUHU OYyJM MPOBEACHI TOCHIIKEHHS B yMOBax JiabOpaTOPHO-BUPOOHUYOTO KOM-
miekcy. Pe3ynbpraTi J0CHIIKeHh HABEJICH] Y HACTYITHOMY IT1IPO3/ILII.

JlocnigkeHHS ONTHUMaJbHUX MapaMeTpPiB MOMEPEAHBOTO TEIMJIOBOTO
00poOneHHs cupoBuHU. CxiagHui (HI3UKO-XIMIYHUHN CKJIaJ CHPOBUHU POCIUHHO-
ro MOXOJKEHHS, HassBHICTh JAaOUILHUX 3’ €qHaHb, K1 IIOB’I3aH1 MIDK COOOI0 IT€HEeTHY-
HO, Y POIIECi MeTa00III3My 3YMOBIIIOIOTh MOXKJIMBICTh MIPOTIKaHHS (PEPMEHTATUBHUX
Ta He (PepMEHTATUBHUX peakiiii Ha pi3HuX cTamisx TEXHOJOTIYHHMX IMPOIIECiB, 0CO0-
JUBO MPU TEPMIYHOMY BIUIMBI 3MIHIOIOTHCSI MPHUPOJHUN KOJIp CUPOBUHH, apomar
CMakK Ta 3amax, a TaKo)K BMICT HATUBHUX pedoBHH. [[i moka3Huku HEOOXITHO MaKCH-
MaJibHO 30epiratd y roroBoMy HpojykTi. [loka3HUKM MOBUHHI OyTH MaKCHUMAaJbHO
npuOIMKEH1 A0 Ha4alnbHOI (POPMH BUX1THOI CHPOBHHH.

J10 OCHOBHHX 3MiH CHPOBHHH POCIMHHOTO IMOXOKEHHS B MEPioJ] TEXHOJIOTI-
YHUX TMPOLIECiB, HEOOXITHO BIAHECTH - OKHCHI Ta IHIII TMEPETBOPECHHS IITMPOKOTO
KOMIUIEKCY TOJI()eHOIIBHUX CTIONYK BKIIIOUAIOUU NyOWIIbHI PEYOBHHM Ta AHTOILIAHHU,
110 BiJI0YBaIOTHCA 32 y4acTio (pepMeHTIB 1 He (hepMeHTaTUBHUM HuIsixoMm. [lomimepu-
3allig MPOAYKTIB OKMCHEHHS MOJi(eHOIIB, YTBOPEHHS KOMIUIEKCIB 3 MEeTajlaMu, pea-
Kiii 6i0draBoHOIIB 3 amiHOKKUCHOTaMH. [{ykpoamiHH1 (METaHOTAMHOBI) peakiili MixK
IlyKpaMH 3 BUIbHUMHU KapOOHIJIbHUMHM T'PYIIaMH Ta aMIHOKHCJIOTHHUMU CIIOJIyKaMH Bi-
JHHUMH aMIHOKHCIOTaMH, OLTKaMu, MPOMDKHUMU MPOJIyKTaMH iX Timpomizy. Kapa-
MeJi3alis IyKpiB, 10 IHTEHCUBHO MPOXOJUTH IPU TEMIIepaTypax ixX IJIABJICHHS 1 MMO-
B's3aHA 3 peaKIissMu Jeriapartamii. EnekTponiTudna mucorriamis ackopOiHOBOi, -
MOHHO1, SI0JTy9HO1, BUHHOI Ta JESKHUX 1HIIUX OPTaHIYHUX KUCIIOT, OKUCJICHHS CITOJIYK
3aj1i3a Ta YTBOPEHHS KOJIHOPOBHMX KOMIUIEKCIB, YTBOPEHHS 3a0apBiIeHUX CYIb(DiaiB
MeETaJiB.

OCHOBHMMH TIPHYWHAMU 3MiH MPUPOIHOTO KOJBOPY Ta 1HIIMX OPTaHOJICNITH-
YHHUX BJIACTHBOCTEH € MEJIAHOIIMHOBI peaKIlii Ta pi3Hi MEPETBOPEHHS KOMILIEKCY TO-
T1(eHOTBHUX CHOIYK CHPOBHHU POCIUHHOTO MOXOKEHHS. MenaHoinnHOBI peakiii
MOYMHAIOTh B1IOYBATHUCS MPU TEPMIYHOMY OOpOOJICHHI CHPOBUHU POCIUHHOIO TTOXO-

ToKeHHA. Peakilist mpoxoauTh iIHTEHCUBHO. B pe3ynbTaTi Ha KOXKHIHM CTajli TEXHOJIOT-
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YHOI omepailii, 16 BUKOPUCTOBYETbCA TepMiuHE 0OPOOJICHHS B CHPOBUHI 3MIHIOETHCS
Koip. 3aBASKH BiJ )KOBTOTO J0 KOPHUYHEBOTO 3 TeMHUM BiaTiHKOM. [Ipu B3aemoii
aTMOC(epHOTO MOBITPS Ta TEMIIEPATYpPHU TaKi peakilii IPOTUKAIOTh AY>Ke IIBHJIKO.

[Ticas mpoBeAeHHS MOHITOPUHTY IMPOLECIB MEPEpPOOIEHHS CUPOBHHU POC-
JIMHHOTO TOXO/KEHHSI BCTAHOBJICHO, II0 MPU BUKOPUCTAHHI TPAIUIIHHUX TEXHOJO-
rif, CHpOBUHHA TIIJAETHCS TEPMIYHOMY OOpOOJICHHIO HE MEHIIIE HDXK IIICTh pasiB.
[Ipu ounienHi, 6aHITyBaHH1, 3MIITyBaHHI, (pacyBaHH1 Ta CTepuIi3alii abo nmacTepu-
3arii. Skimio Taki omepartii, K cTepuiizaiis abo mactepusallis 3MIHUTH a00 BUKIIIO-
YUTH MOBHICTIO HE MOXIIMBO, TO 1HIII OMeparii MOXKINBO yHiI(piKyBaTH a00 3MIHUTH
HUITXOM MOJIEpHi3allii mapamMeTpiB TEPMIUYHOTO BILIUBY.

Hamu nmocTtaBiieHO ekcriepuMeHT Ha oBoYax 1 (ppykTax (MOpKBa 1 rpyiii), puc.
3.1 — 3.4. MopkBy HarpiBamu 10 temieparypu 150 °C y 061aaHaHi 3aMKHYTOTO THITY
nig BrumBoM Bakyymy. IIpotsrom 10 xBumun. Ilicng mepeBipsian Kosiip MOPKBHU 3a

METOJIOM CIIeKTpOo(OoTOMETPIii..

el
o N B
o O O

TemnepaTtypa, °C
aQ
o O

Yac, xB

Puc. 3.1 Crynens 3MiHu KOJILOPY MOPKBH, Temieparypa 120 °C mpotsrom 10 xB

Ha 4 xBunuui Temneparypa migsiaack 10 60 °C, pi3ko moyanach 3MiHa KO-
JHOPY, 110 CBIIYUTH MPO MOYATOK MEJIAHOIIMHOBOI peakilii. B Toif e yac y MOpKBHU
HE 3MIHWJIACh KOHCHUCTEHIIIS,, BOHA 3aJIMIITIIACH TBEPAO. TOoMy eKCIIEpHUMEHT Tpo-
JOBXH/IM 1 MOPKBY Harpiiu g0 120 °C.

[TapanenbHO TpOBENM HArpiB MOPKBU MHUTTEBHM B YMOBax BaKyyMy HarpiBa-
1 MOpkBY 10 140 °C 3a miveni cexynau. Pe3yabTaTi HOCIIIKEHb HABEAEHO HaA PHC.
3.2. B nanoMy BUIAaJKy 3MiHH KOJIbOPY MOYAIMCh HA 2 CEKYH/Il, KOJIM MOpKBa Oyia

Harpita g0 100 °C.
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B o0ox Bumaakax MeTaHOIMWHOBOI peakilii MOYMHAIOTHCS y PI3HUM Yac Ta

IIPY PI3HUX TEMITepaTypax.
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Puc. 3.2 Crynens 3MiHu KOJIbOpy MOpkBHU Temmeparypa 120 °C npotsirom 8 ¢

[TapanenbHo Oysu MpoBeAeHI JOCTIKEHHS Ha 3pa3Kax IJI0/IiB IPYIIL

B nepmiomy Bumaaky rpymri HarpiBanu o temrepatypu 98 °C, Ta BUTpHMY-

Baiu 15 XB, 3rigHO TpagulliiiHOiI TexHoJorii. Pe3ynpTaTil AOCHIIKEHb HAaBEIEHO Ha

puc. 3.3.
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Puc. 3.3 Crynens 3Minu Konbopy rpyii, temmeparypa 110 °C mpotsirom 8 xB

VY mogax rpyil MeJIaHOiIMHOBI peakilii movyaiu po3BUBATUCS HA 2 MIHYTI KO-

i Temrieparypa y neHtpi mioga gocruria 40 °C. Ilogansiie peaxiiii IBUIKO PO3-

BUBAJACh 1 Ui FPYILl 3MiHIOBaB KOJIp BiJl KPEMOBOTO J0 CBITIO KOpruuHeBOro. Of-

HOYACHO BIIMIYAJIOCh [0 KOHCHUCTEHIIIS Y IIEHTP1 TUI0Iy TPAKTUYHO HE 3MIHUJIACH.

[lapanenbHO MIOAM TPYII MUTTEBO HArpiBajii B ymMoBaxX BakyyMmy. I[lnomu

rpyur novanau Harpisatu mpotsirom 10 cexyrn 1o 150 °C. MenanoiquHOBI peakxiiii Ta-

KO Io4anuch MuTTeBo. Ha 2 cexynai nmpu temmeparypi 100 °C, mioau rpyin 3MiHuU-

au koutip. B ToW ke yac Oyno 3MiHEHO KOHCHCTEHIIIO, IO JTO3BOJUIO TTPOBOIUTH

nojabIl TEXHOJIOTTYHI ornepailii Bucoka Temmneparypa HarpiBaHHs Ta TPUBAJIHMM 4ac
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BUTPUMYBAHHSI HETaTUBHO BIUIMBA€E HA 3MIHY KOJbOPY Ta pO3Maj HATUBHUX PEYOBHH

CHPOBUHU.
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e 009

100 ‘\)
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Puc. 3.4 Crynens 3MiHd Konbopy Ipyin, Temmeparypa 110 °C nporsrom 10 ¢

B pe3yabTaTi MpOBEACHUX EKCIIEPUMEHTIB MOMIIMBO 3POOMTH BHCHOBOK, IO
JUTSl YIOBITBHEHHS XIMIYHUX Peakilii, SKi MOTipIrye KOJip Ta SKICTh TOTOBOTO IOpE,
HEOOXITHO MPOBOJIUTH TEIUIOBE 0OPOOJICHHS CHPOBUHHU POCIIMHHOTO TTOXOKCHHS 32
KOPOTKHI Yac, MUTTEBO, aJIe 32 BUCOKOIO TEMIIEPATyPOIO.

CupoBUHA POCIMHHOIO MOXOJ/KEHHSI Ma€ OJTHAKOBY Oy/IOBY POCIMHHOI TKa-
HuHA OKpeMi KJIITUHH POCIMHHOI TKAHUHM MIIHO 3'€IHaH1 MK COOO0I0 CEepeIMHHUMU
TUTACTUHKAMH, 110 CKJIQTA0THCS 37e0UIbIe 3 mpoTonekTuHy. 1i miacTuHku pa3om 3
KJIITUHHUMU O0O0JIOHKAMU CKJIaJal0Th KICTSK MapeHXIMHOI TKaHUHU. OOOJOHKH KJTi-
TUH TPOHW3aHI HAWUTOHIITUMHU HUTKAMHU IUTOINIA3MH — IIa3MojJiecM. BoHUM moemHy-
I0OTh MK COOOI0 MPOTOIUIACTH ABOX CYCIAHIX KIITUH. [IpOMDKKH MK KIITHHAMH
YTBOPIOIOTH KJIITUHHI XOU. PO3pi3HAIOTH Takl BUAM POCIUHHOI TKaHUHU. [lepBuHHA
MepHCcTeMa-TKaHUHA 3pOCTAIOUMX OpraHiB pociuH (crebna, kopinHs). OcHOBHa ma-
peHxiMa - TKaHWHA, [0 CKJIAJIA€ThCA 3 MApPEHXIMHUX KIITHUH, IO PO3BUHYIHUCS, Ta
MarTh BaKyoJIi, 3alIOBHEHI KJIITUHHUM COKOM, TIJIACTU/IM Ta 1HII BKIIOYEHHS. MIXKK-
JITUHHI IPOCTOPU Ta XOAU y TKAHMHI SCHO BUpa)xKeHi. 3 i€l TKAHUHU CKIIaJal0ThCs
3pum moAu Ta JaucTs. [lokpuBHA TKaHWHA, a00 emifepMic - MIKipoYKa IUIOAIB, 110
YTBOPIOETHCS 3 TOBEPXHEBOTO APy MEPBUHHOI MepucTteMu. Ha xopiHHSX, cTebmax,
a 1HOJI 1 Ha IJI0/1aX MOKPUBHUN AP MICTUTh KIITHUHU, MpocodeHl cyoepuHom. Tka-
HUHA 3 TaKUX KJIITHH - EPUACPMHU MaIOTh Oype 3abapBieHHs 1 3BeThcs. MexaHiuHa
TKaHWHA, 110 HAJa€ MIITHOCTI opraHaM pocinH. BoHa ckiagaeThes 3 KIITHH, 0 Ma-

I0Th TOBCTOCTIHHI 00OJIOHKH. MexaHIuyHa TKaHWHA 3 KMBUX MPO3EHXIMHHUX KIITHH 3
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000JI0HKaMU, TTIOTOBIICHAMH 3 OOKOBHX CTIHOK a00 B KyTax KIIITHH, HA3UBAETHCS KO-
JeHXIMOI0. MexaHIYHa TKaHWHA, YTBOPEHAa OMEPTBUIMMH TOBCTOCTIHHHUMH IPO3EH-
XIMHUMH KJIITHHAMU, Ha3UBA€THCS CKIIEpeHXIMH. [IpoBigHI TKaHWHU, 1€ TKAHUHH,
10 CKJIAJIAI0ThCS 3 TPO3CHXIMHUX KJIITHH 3HAYHOI JOBKHUHM [55].

BpaxoBytoun Te, 110 GpyKTH, OBOUl KOPEHETUIOAN MaIOTh HE OJHAKOBY CTPY-
KTypy Ta OyJOBY TKaHWH, IPOBOJUTH TepMiuHE OOPOOJICHHS CHUPOBHHH HEOOXIJTHO
IPOBOAUTH 32 YHI(IKOBAHUMU MapaMeTPaMHU.

BusnauenHsi yHIpiKOBaHUX PEKUMIB TEPMIYHOTO OOpOOJICHHS CUPOBHUHU B
yMOBaX BaKyyMy MPOBOJIMIHN €KCIIEPUMEHTATLHUM Ta 00UHMCIIIOBATFHUM MIPUHITUTIOM
3a (hopmynamu.

[Iuroma TernoeMHICTh (PYKTIB Ta OBOYIB MOXKE OyTH BHU3HAuyeHa 3a Ghopmy-
J010:

c =4190 — 27,65m (3,1)

7ie: M KOHIICHTpAIlis CyXUX PEYOBHH, Y.

PospaxoByBasiii cymapHy KUTBKICTh Tetuia y JIK, 10 BiAIA€ThCA amapaTom,
obunciroBanu 3a GopMyJor

Qam = FK Att (3,2)
ne:

F - TIOBepXHsI HATPIiBAHHS anapaty, M’

K - koedinienT Teronepenadi nopepxHi varpisanus, Br/(M°K);

At, - pi3HHUIISE MK TEMIIEPATYpPaMH IPirodoi mapu Ta CHpoBUHH, “C;

T - TPUBAJICTH TIPOIIECY, C.

BpaxoByroun Tol (akt, 110 TeMneparypa CUpOBHHH, SIKY MIAJAI0Th TEPMI-
HOMY OOpOOJICHHIO HIXKUI HIXK TeMIrepaTypa KUIMMHHS MpH 33JaHOMY BaKyyMy, HE0O0-
X1JJHO 3HAITH KUIBKICTb TEIUIa, sike Oyae BUTPa4eHO Ha MIIIPIB Q nixorpis » MICIA BiJ
OTPHUMAaHO1 BEIMYUHH BIAHIMAEMO Qyopucre- PO3paxyHok 3a popmynamu 3.3 Ta 3.4.

Qhealthy g€ (tSt - tFin) (393)
ne:

Q healthy - KUIBKICTB TEIUIA, AK€ BUTPAY€HO HA MIAITPIB CHPOBUHH, JIXK;

g - KIJIbKICTh CUPOBUHH, SIKA HAJAXOIUTh Ha HAarpiBaHHS, KT}



236

C - MATOMA TEIUIOEMHICTh cupoBuHH, JIx/(kT K);
tg:, trin MOYATKOBA Ta KiHIIEBA TEMIEPATypH Npoaykry, °C.
Jnst BU3HAUECHHS BaKyyMy JUIsl KOHJIEHCAaTopa 3MilIyBaHHs 00'eM MOBITPS, 110

. 3 .
BIJICMOKTY€ThCS (M*/T'), BU3HAYAJIM 32 PIBHSAHHAM, 3.4.

_8air Rair (273+t4ir) (34)

ne:

€ air - KUIBKICTH TOBITPS, 110 BIAICMOKTYEThCS, KI/T;

R.i; - Ta3oBa mocriitHa 17151 OBITPSI, 0 mopiBHIOE 288 JIx/(kT - K);

t,ir - TEMIIEPATYypa MOBITPS, IO BiACMOKTY€EThCs, “C;

Pat pr - aTMOC(heEpHU THCK, [a;

P p - IapIiabHUM THCK IIAPH 3 CHPOBMHH y KOHJIeHcaTopi, I]a.

KinbkicTh MOBITPS, 110 BIACMOKTYETHCS, KI/T, € 4, PO3PAXOBYEMO 3a PIBHSIH-
HsM, 3.5.

..8air = (0,025, + W) + 10W (3.5)

ne:

g vq - KIJIBKICTB IapiB B1Jl CHDOBUHH, 110 HAAXOAATH Y KOHJEHCATOP, KI/T;

W - KIIBKICTh BOJIU, IO HAAXOUTh Y KOHJEHCATOP, KI/T.

TennoBuil po3paxyHok oOJaJHaHHA ISl TPOIECY TEPMIYHOTO OOpPOOICHHS
CHUPOBHUHHU POCIMHHOTO MOXO/KEHHS, KIIbKICTh BOJIOTH (KT') sika BUMapeHa 3 MOBepX-

Hi, BU3Ha4am 3a (popmyioro 3.6.

W = Key Foy [Ptd _Qoptb] T (3.6)

ae:

K., - xoediienT BunapoBysanns, kr/(m” ¢ I1a);

F,, - IOBEpXHs BUIIAPOBYBAHHSI, M';

P4 - Tpy>XHICTh HACIUEHMX TApIB PIIMHM 32 3aBJIaHOI0 TeMIepaTypoto, [1a;

Py, - IpyXHICTh HACIYEHUX TMAPIB PIIMHU 32 TEMIIEPATYPOIO HABKOJIHUIIHBOTO
noBitps, Ila;

® — BigHOCHA BOJIOTICTH MOBITPS, %0;

T - TPUBAJIICTh TEPMIYHOTO 0OPOOIIEHHS, C.
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Koeiuient BunapoByBanHs, - K.y, 3aJ1€KUTh BiJ MIBUIKOCTI pyXy MOBITPA i
BUJly CUPOBHHH, 110 TEPMIYHO 00poOmoeThes . s Boau y BUNIAAKY, KOJIH MOBITPS
nepebysaru B cniokoi: K., = 1,73+ 10"*kg + (m? - ¢ - Pa).

B pe3ynbTari npoBeaeHNX €KCIEPUMEHTIB Ta (13MKO-MaTeMaTHYHOTO 00UuC-
JIEHHSI BCTAHOBJIEHO PEXXUMH TEPMIYHOTO OOpOOJICHHSI CUPOBUHU POCIMHHOTO MOXO-
mkenns. st mopkeu 129 +£2 °C Burpumysanss npotsirom 190 ¢. J{s rpym 90 £2 °C
BUTpuMyBaHHs npotsarom 100 c. Jlyig 1ioiB MaHro nonepeabMo OYHUIIEHHUX BiJ Kic-
toukd 70 +2 °C Burpumysanus nporsrom 100 c. IIporec mpoXoauTh 3a THCKOM BiJ
150 1o 170 xrc/em’.

JlociKeHHs: mapaMeTpiB TEPMIYHOTO BIUIMBY Ha CUPOBUHY POCIMHHOTO TO-
XO/DKEHHSI Ta BU3HAUYCHHS ONTHUMAaJbHUX OyA0 mpoaoBxkeHo. [lapanenbHo miaHyeThb-
Csl BIIPOBAKEHH1 OOJaJHAHHSA ISl MUTTEBO TEPMIUYHOTO OOPOOJIEHHSI CUPOBUHU Ha
MIMPUEMCTBAX XapyoBOi ramy3i.

JlocnmigkeHHST ONTHMaJIbHUX TPOIECIB HE HBIOTOHIBCHKOI PIIUHHU
Ha OCHOBI COKY 3 IJIOJIB TpaHaTiB. BeIuKuit aCOPTUMEHT COKIB IHUPOKO BUKO-
PUCTOBYIOThCA B pallioHi XapuyBaHHs TUTUHM. CiK y psJil BUIAJIKIB Ma€ JIiKyBaJIbHO-
npo¢iTakTUYHE 3HAa4YeHHs Ui AUTUHU. [lapanensHo CIK CIpuse 3aCBOEHHIO XKl Ta
MOKpallye 0OMiH p€YOBHH B OpraHi3Mi, K JUTHHU TaK JOPOCIIOTO.

['panaToBHMii CiK € MOTY>KHUM IPOTU3AMAIBEHUM 3aC000M Yepe3 BHUCOKY KOH-
LEHTPALlI0 aHTUOKCUAAHTIB. Lle BIiiMBae Ha 3MEHIIICHHS 3aNaJIeHHs] Y BCbOMY Tii Ta
3an00irae OKUCIIOBAILHOTO CTPECY Ta MOUIKOIKEHHIO OpraHi3My. 3a YMOBH TOTO, 1110
y TOINEPEAHbOMY PO3/IiTi, HAMU MPOBEACHO EKCIIEPUMEHT 3 JOJaBaHHSIM JI0 TPaHaTo-
BOTI'0 COKY €KCTPAKTy 3 KOPiHb JIIKapchbkoi pociuHu Astragalus membranaceus (Fisch.

RE . ) :
) Bunge.(¥ ), Jany MO3MTHBHI pe3ylbTaTd, 0yJI0 MPUIHATO PillIEHHs TPOIOBXKHTHU

JTIOCIIKEHHS.

Ha chorosni y mpoMuciaoBoCTi, OCOOJIMBO HA MIANPUEMCTBAX, SIKI BUPOOJISIOThH
(GYHKIIOHANIBH] Ta JIKYBaIbHO-MPOQPIIAKTUYHI TPOAYKTH IS AITeH AOLIBHO MPOBO-
JUTH PO3JAUIbHE BUPOOHUIITBO 3a 30HAMH. J[1s1 MIABUINEHHS SKOCTI Ta O€3MEYHOCTI
OPOAYKTY, Ha MiIPUEMCTBAX MPAKTUYHO BUKIIIOYAIOTHCS TaK 3BaHi «3a0pyAHEHI» 30-

Hu. Onepariii — OYUIICHHS MUTTS CUPOBHUHH, 1HCIIEKIIISl TPOBOASTHCS HA MIANPHEMCT-
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Bax MEpBHHHOI MiAroToBku. Omeparlii 3milryBaHHsA, ¢acyBaHHS, MacTepu3sais ado
CTepuIIi3allisg TOIIO, MPOBOATH Ha MIAMPUEMCTBAX 3 TAK 3BAHOIO «UUCTOIO 30HOIOY.

3riIHO 3 TPAAUIIIHHOIO TEXHOJIOTIE0 BUPOOHUIITBA, CIK 3 TIJIO/IIB I'PpaHaTIB BU-
TOTOBJISIFOTH 32 TEXHOJOTIYHUMH cXxeMaMu. ['0TOBU CIK MiA/1al0Th KOHIIEHTPYBAHHIO
3 MOCJIAYIOYUM MPOLIECOM CTepuIi3aiii B MOTOI (acenTUYHE KOHCEPBYBaHHsI) Ta
dbacyBaHHSIM y aceNTUYHI MIIIKKA 3 TOJIMEpHUX MatepianiB. KoHIleHTpoBaHUi CiK B
MOTAJTLIIIOMY BUKOPHCTOBYIOTh, SIK KOMIIOHEHT JIJI1 BAPOOHUIITBA IPYTUX BUIIB MPO-
JTYKIIi1, BKJIIFOYaI04YH 1 BIIHOBJICHI COKHU.

Binomo, 1110 mporiec KOHIEHTPYBAaHHS COKIB BUKOPUCTOBYEThCS OaraTto pokis
1 BBOKAETHCSA OJTHUM 3 HaAIMHUX CIOCOOIB BHUJIAJICHHS BOJIOTH Ta ITiIBUIIICHHS Maco-
BOT YaCTKU PO3UMHU CYXHX PEUOBHUH.

Jlani iX BUIy4aroTh 13 €MHOCTI Ta BUTPUMYIOTh Ha TMOBITPl MPU MO3UTHBHIMI
TemrnepaTypi. 30MparOTh CTIKaIOUM 3 OJJOKY pPO3YMH 1 MOBEPTAIOTh HOTO HAa MOJAJTb-
11e KOHIIeHTpyBaHHs. CaMy BUTPUMKY OJIOKY 31HCHIOIOTH A0 JOCATHEHHS B PO3UHHI,
IO CTIKa€ 3a/JIaHOTO 3HAYEHHS CYXUX PEUYOBUH, SIKE BU3HAYAETHCSA JOMYCTUMHMHU
BTpaTaMy CyXUX PEYOBHH B PO3ILIABICHOMY OJIOILII.

KonnentpyBanus (pyKTOBUX Ta SITITHUX COKIB TEPMIYHHM CIIOCOOOM HaJla€e
HECTIPUSTIMBUN BIUIUB Ha 1X OPTraHOJICNITUYHI Ta XIMIYHI BJIAcTUBOCTI. Jleski BUIAU
COKIB, OCOOJIMBO 4UyTJIMBI JO0 HarpiBaHHs. [IOTeMHIHHS BUKJIMKAETHCS MPOMIKHUM
IPOAYKTOM — OKCUMETHIPYp(ypOoJIoM, IO YTBOPIOETHCA Y MPUCYTHOCTI LYKPIB Ta
kucioTu. [Ipu BumaproBaHHI BTpavyaroThCs IIHHI apOMaTU4YHI PEYOBHMHU Ta HATHBHI
pPEYOBUHHU, 1110 OE3MOCepeHbO HETaTHMBHO BIUTMBA€E HA (DYHKIIOHANBHICTH Ta SKICTh
COKY B LIIJIOMY.

Ha cboroasi psii BYeHUX BBaKAIOTh aKTYaJIbHHM IPOIECH 3BOPOTHOTO OCMO-
cy. HeoOxinHO BIAMITHUTH, IO TaKi MpouecH OyIH HIMPOKO OIMPHIIIOJHEH! paHille,
[55], anme mpu MacoBoMy TniepepoOJieH] GPYKTIB Ta OBOUIB HE 3HAUIILIN MiITPUMKHU.

Jlo mepeBar 3BOPOTHOTO OCMOCY BIJHOCSATHCS: HU3bKI €HEPreTHYHI BUTPATH,
MOKPAIIEHHS SIKOCT1 KOHIIEHTPATy, BHACIIOK HU3bKOI TEMIIEPATYpHU MPOLIECY, BUCOKI
CaHITapHI YMOBHU BUpOOHUIITBA. MeMOpaHHa TEXHOJIOT1s HE TOTpeOye BUTpAT eHEprii

Ha (a3oBi mepeTBOpeHHsI Boau. [Ipu BUKOpPUCTaHHI TPOIECY 3BOPOTHOTO OCMOCY
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MOkJBO focartd Bix 30 mo 40 % koHIEHTpaIlli MaCOBOI YaCTKU PO3ZUYMHHUX CYXHUX
pedoBUH. J[75 KOHIIEHTPOBAHUX COKIB 3 CHPOBMHU POCIMHHOTO IMOXO/KEHHS, IIei
MOKa3HUK € y MeXaxX HOpMH. B Toil 5ke yac 3acTOCyBaHHS MPOLECY KPIOKOHIIEHTpallii
JI03BOJISIE MAKCUMAJIbHO 30€PETTH MOKUBHI Ta CEHCOPHI SKOCTI MPOAYKTIB.

JlocnmikeHHsT MPOBOAMIIA 32 0a30BOI0 CXEMOIO, sika po3po0iieHa BUEHUMH
OnechbKoi HallIOHAJIBHOT aKajieMii XapuoBUX TEXHOJIOT1H, YKpaiHa.

CyTHICTh BUHAXOy B TOMY, III0 B EMHICTh 3 MOMEPETHHO OXOJIOHKEHUM TTPO-
JTYKTOM 3aHYPIOIOTh CTPHMIKHEB1 KPUCTAII3aTOPH, 110 OXOJOKYIOThCS, HA MOBEPXHI
AKX HAMOPOXKYIOTh OJI0KH Jboty. [lami X BUITy4aroTh 13 €MHOCTI Ta BATPUMYIOTh Ha
HOBITPI MPH ITIOCOBHUM TemriepaTypi. 30uparoTh 3 OJIOKY pOo34HH, Kl cTukae. [licns
MOBEPTAIOTh PO3UYMH Ha MOJAJbIIE KOHIEHTpYBaHHSA. CaMy BUTPUMKY OJOKY 3A1McC-
HIOIOTb JI0 IOCSTHEHHS B PO3YHHI, 110 CTIKA€ 33JaHOTO 3HAUYEHHS MAaCOBOI PO3UMHHUX
CYXUX PEYOBUH, KUI BU3HAYAETHCS TONMYCTUMUMU BTPATAMHU CYXHUX PEYOBUH B PO3-
IJIaBJIEHOMY OJIOIII.

Excniepument npoBoamnu Ha creHai bJI — 20, puc. 3,5 kit po3poOieHo Ha
kadenapl npolieciB, o0JaTHAHHSI Ta €HEPreTUYHOTO0 MEHEKMEHTY OJIeChbKOi Hallio-

HAJBHOI aKkaJieMii XapuoBUX TEXHOJIOT1H, YKpaiHa.

Puc. 3.5 ExcniepumenTansHuii 3pa3ok OJOKOBOI YCTaHOBKH, 110 BUMOpOxye, bJI 20: a —

cxema; 0 — ¢oto: 1 — 670K TBOMY; 2 — KOHIIEHTpATOP; 3 — KpUCTam3aTop; 4 — MPOIYKT; 5 — PETYIIIo-
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I0YUi IpOCeTbHUI BEHTHIIb; 6 — KOHJIEHCATOP; 7 - KOMITpecop; 8 — 010K BUMIpIOBAILHUX MPHUJIa/IiB

[TonepeqHbO OXOJOMKEHUIM TpaHATOBUN CIK 3aJIMBA€THCS KOHLEHTpPATop 2.
Konnenrparop He moB's3aHuii KOHCTPYKTUBHO 3 1HIIMMHU ejeMeHTamu cteHay. Cra-
HeJb 3 KOHLIEHTPATOPOM IIJTHIMAETHCS 10 AOTUKY IPOIYKTY 3 MOBEPXHEIO KpHUCTaIi-
3aropa 3, IKUH pO3MILLY€EThCS B LIEHTP1 KOHLIEHTpaTopa. Kpucranizarop 3, mae nps-
MOKyTHY (hopmy. Ha nmoBepxHi kpuctamnizatopa 3, hopMyeTbes map apoay 1, skuii 3
4acOM IEPETBOPIOETHCS Y OJIOK.

[lepiogu4HO TPOBOAMIIM BHUMIPIOBAHHS TEMIEPATypu PO3UYHHY, MOBEPXHI
070Ky JIbO/LY, 00’ €M PIIMHU Ta KOHIEHTPALIIO PIIUHHU, TOBIIUHY OJOKY JHOIY Ta Te-
MITepaTypy KUIIHHS XJIaJIOHY B KPUCTAII3aTOPi.

Kommuiekc BUMIpIOBaJIbHOT amapaTypH JTO3BOJISIB TOCTIHPKYBAaTH BIUIMB KOH-
LEHTpalli COKy, Horo o0'eMy, TeMIEpaTypHUX Ta KOHCTPYKTHBHUX MapaMETpiB Ha
KIHETUKY JbOJIOYTBOPEHHS, CTPYKTYPH PIIKOi Ta TBEpAOi (a3, CTymiHb KOHLEHTPY-
BaHHS po3uuHy. [licis 3akiHUEHHS MPOIIECY BUMOPOXKYBAaHHS, yCTAHOBKA TIEPEBOIH-
Jacsi B peXUM «B1JITAalOBAHHS», IAPHU TapsY0ro XJIaJ0HY HaIXOJWIN B KPUCTAII3aToOp,
1 IPOBOAMBCS 3HIMAHHS JHOY 3 TOBEPXHI KpHCTaizaTopa. biok b0y HaAX0AUB HA
rpaBiTalliiiHe cenapyBaHHs. B pe3yibTaTi eKCliepuMeHTalbHUX BUIIPOOYBaHb KiHE-
TUKHA OJIOYHOTO KPIOKOHILIEHTPYBAaHHS I'PAHATOBOIO COKY, OYyJO TOCIIPKEHO BIUIMB
HAYaJIbHOI KOHIIEHTpAIll COKY NIl KpUCTali3aTopa eKCIePUMEHTaIbHOI YCTAaHOBKH.
Bcranosneno, puc. 3,6, 110 3 MiIBUILEHHSAM BUX1JHOI KOHLIEHTpALll MOJEIbHUX PO3-

YUHIB MIBUJIKICTh 3pDOCTAHHS OJIOKY JIbOAY 3MEHIITYEThCS.

50 1
45
40
35
30
25
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X; =16%
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15 5 t == X; =33%
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Puc. 3.6 BrumuB mo4yatkoBoi KOHIIEHTpallli Ha KIHETUKY KOHIICHTpAIlil TPaHATOBOT'O COKY
JUIsL KpUCTaii3aTopa: Xy — [I04aTKOBA KOHIIEHTPAIIisl COKY
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[Tpu BuXigHI KOHUEHTpALli MPOTATOM 5 TOJMH, BMICT MacOBOi YacTKH Cy-
XUX PEYOBHH B COKY IMABUIIIIOCH Ha 16 %, a Ha camuii HAMBUIIMX KOHIIEHTPAIISX
Tinbku Ha 4 %. MakcuMalibHa KOHIIEHTpAIliSi TPaHATOBOTO COKy ckiamae 47 ° Brix,
JOCTUTJIO TIPH TOYaTKOBii KoHmeHtpamii 43 ° Brix. IIpy HEBHCOKHX MOYATKOBUX
KOHIIEHTPALIAX KPUBI MOBTOPIOIOTH (OPMY CHUTMOiNaibHOI KPUBOi K Y JOCIHIIKEH-
HSX TIPH T1JBUINEHH] KOHIICHTpAIlli KpuBa IpartHe JiHiiHo1 QyHKIi [55].

[TapanenabHO JOCTIAKEHO BIUIMB TeMIEpaTypu KpUCTali3allii Ha KIHETUKY PO-

CTYy KOHIIEHTpallii COKy , puc. 3,7. HauanbHa KOHIIEHTpallisg cOKy ckianana 13 %.
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Puc. 3.7 KonueHnTpariisi COKy B 3aJISKHOCTI BiJl TEMIIEpaTypH XOJI0T0HOCIS

s gociimxeHHs: Oyno oOpaHO JBa BHIY COKY, CIK T'PAaHATOBHM Ta CIK BHILI-
HeBuil. Take pimeHHst Oylno MPUWHATO, TOMY IO CIK BHUIIHEBUNA CXOXHUH 3 COKOM
rpaHaTOBUM 3a MOKa3zHMKaMH. MacoBa yacTKa pO3UMHHHMX CYXHUX pedoBHH Bif 15 %
1o 17 %, xapuosi BosokHa — 0,4 /0,2 va 100 1, macoBa yactka 3o0mu 0,4 /0,3 Ha 100 T.

BcraHoBneHo, 10 MpH OJJHAKOBHUX MOYATKOBHX KOHIIGHTPALISX y 3pa3kax 3
BUIIIHEBUM COKOM, KOHIIEHTpAIIisl BCTAHOBJIEHO 22 %, y 3pa3kax 3 TPaHaTOBUM COKOM,
KOHIIEHTpallisl BCTaHOBIIEHO 47 %.

Bigomo, mo s JOCTiIKEHHST ayTMHTUYHOCTI COKY, BCTaHOBJIOIOTH HasiB-
HICTh MIrMEHTIB (apOyroUnX PEYyOBHMH — AHTOIIaHIB. 3a BCTAHOBJIEHOIO Ta 3aTBEp-
JIKEHOI0 METOJUKOI0, OYyJIO JOCIIKEHO 3aJUIIKOBa KIJIbKICTh AHTOIAHIB y COKY
IpaHaTOBOMY, KM OTPUMAHO MPUHIUIIOM NPSMOTO BIPKUMaHHS Ta Y COKY I'paHa-

TOBOMY, SIKUM OTPUMAHO HIIAXOM BiI[HOBJ'IeHHH KOHOCHTPATy HWTHOK BOAOHD, sKa
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MOTIEPEIHBO MIATOTOBJICHA.

JlocmimkeHHs: poBOAWIM Ha razopiguHHoMy xpomatorpadi GC-MS6800,
BUPOOHUIITBO KuTaii.

VY CoKy, SIKHif OTPUMAHO MPUHIIAIIOM TPSIMOTO BIPKMMAaHHS, HA XpoMaTorpa-
Mi, puc. 3.8, XapakTepHa HasSBHICTh MIKIB 3-AUTIIKO3UIIB: Jeab(iHIAUH-3,5-
JTUTITIOKO3HTY, IiaHiAWH-3,5-TUTITI0KO3Uy, MeIaproHiquH-3,5-IUrIoKo3uIy, a Ta-
KOX 3-MOHOTJIIKO3UIIB: Neab(iHIIMH-3-TIOKO3UAY, MiaHIAHH-3-TIOKO3UIY, Meap-

TOH1IMH-3-TTFOKO3UTY

= b3
n =
1 1
-
12579

5671

2.027

10.827

Puc. 3.8 Xpomarorpama - Cik rpaHaTOBHIA IPSAMOTO Bi[DKUMaHHS, CKJIA]] aHTOI[iaHiB

OpHouyacHO OynO JOCIHIKEHO CIK T'paHaToBUM, puc. 3.9, sSkuil OTpUMaHO
[UIIXOM BIJTHOBJIEHHSI KOHUEHTPATy MUTHOIO BOJOK0. JIJIg JOCIHIIKEHHSI BUKOPUCTO-
BYBaJM KOHILIEHTPAaT COKY TI'PAaHAaTOBOTO, KU OTPUMAHO IUIAIXOM BHKOPHCTAHHS

poliecy KPIOKOHIEHTPYBAHHS MPU MONEPEIHIX JOCTIKEHHSX.

mal ]

~
1
—e133

5.700

12851

[ =038

z- |

Puc. 3.9 Xpomarorpama - Cik rpaHaTOBHIA BIIHOBJICHUN TUTHOIO BOJIOI0, CKJIAJ] aHTOIlIaHIB
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['panaToBwmii Cik, Mae HACMUEHHUI KOJIp, CKJIAJ aHTOIlIaHIB 301raeThCcs 3 Mpo-
¢inem xpomoorpamu, puc. 3.8. [Ipore muKku MarOTh MEHIILY IHTEHCUBHICTb.

be3yMoBHO, aHTHOKCHIaHTHA aKTHBHICTh 3HAYHO HUXKYi, HI)K Y COKY, SKHI
OTPUMAHO IIJISXOM IMPSMOTO BIJUKMMaHHS. AHTOIIIAaHU HECTIHKI 10 MPOLECIB OKHC-
HEHHsI, 70 Aii GepMEeHTIB, YyTJIMBI 10 KUCIOTHOCTI CepeOBHUIIA Ta, OCOOIMBO, MPU
BUKOPHUCTAHHI TEPMIYHOTO OOpOOJIEHHS BHUCOKUMH TeMIIepaTypaMu IIBUIKO BilOy-
BAETHCSA X ACCTPYKITis.

Hagpepneni pesynbTaTd AOCHIKEHb MIATBEP/KYIOTh €(PEKTUBHICTH 3aCTOCY-
BaHHS TPOIIECY KPIOKOHIICHTPYBAHHS COKIB, 3 METOI MAaKCUMAaJILHOTO 30€peKCHHS
HATUBHHUX PEUYOBHUH BHXIJTHOT CHPOBHHH.

Po3po0ieHHS onTUMalbHUX IapaMeTpiB MNPOIECIB mepepoOIeHHs
KOp1Hb J1KapchKOi pocauHu. JJocmipkeHHs npoBoauian cyMmicHo 3 JloktopoMm i-
aocodii Li Yunbo y mabopaTopHuX Ta MPOMUCIOBUX YMOBAX.

Jlis mocHipKeHHsT BUKOPUCTOBYBAIM KOPIHHS JTIKAPCHKOI POCITMHH KOPIHHS

nikapcpkoi pocnunu Astragalus membranaceus (Fisch.) Bunge.(3 1¥). Metoro exc-

HEPUMEHTY OYJI0 BU3HAYUTH SIKICTh €KCTPAKTY, KU OTPUMAHO 3a PI3HUMU TEXHOJIOT ISIMHUL.
3a TpaauIIHHOIO TEXHOJOTIEO, SIKy BUKOPUCTOBYIOTh NMPU BUPOOHUIITBI Xap-
YOBUX MPOIYKTIB, BAKOPUCTOBYIOTh NPUHIIUIIN HACTOIOBaHHsS cupoBuHU. Hamu npo-
MOHYETHCSI BUTOTOBUTH €KCTpPakKT. HacTiii, Ikt BUTOTOBIICHO 3a TPAJUIIIITHO TEXHO-
JIOTi€10, TMO3HAYEHO, K 3pa3ok Ne 1. ExcTpakr, ikuif BUTOTOBJIEHO 3a 3alpOIOHOBA-
HOIO TEXHOJIOT'I€r0, TO3HAUYEHO, SIK 3pa3oKk Ne 2. [l nopiBHSHHS MOKA3HUKIB SIKOCTI,
OyJIO MPUIHSATO PIIIEHHS 3a KOHTPOJb 00paTH MOKA3HUKU KOPIHHS JIIKapChKOi poc-

nuHu Astragalus membranaceus (Fisch.) Bunge. (¥ E<), ki JOCTIPKEHO BaXyi.

Jlnis BurotoBieHHs 3pa3ky Nel, ouuIieHHI MONEPEAHbO KOPIHHS 3aJIMIIH M-
TOTOBJICHOIO BOJIOIO 3a Temmeparypu 98 +2 °C. Ta mpoBaproBaid mpoTsIrom 15 xB.
3riIHO 3 TPAIUIIMHOK PELENTYPHOI 3aKJIaJKOI0, CIIBBIIHOIICHHS Macu KOPIHHS
cknaaano 13,5 kr, Boau 100 n. Ilicng rotoBuii HacTii GinbTpyBanu Ha GLIBTPI 3 Ala-
MeTpoM BUTBOPIB cuT Bija 0,7 1o 0,8 Mm.

Jlist BurotoBieHHs 3pa3ky Ne 2, ouuIieHH] TOMEepeaHLO KOPIHHS MOAPiIOHO-

BaJM Ha KOJOIZHOMY MJIMHI JO MOPOHIKONOAiOHOTO cTaHy. [lo mopomrkonoaioHoi



244

CyMIII TOJaBaH IyKPOBUIM CHPOT 3 MAaCOBOIO YACTKOIO PO3UMHHHUX CYXUX PEYOBHH
6 %. Cupomn momaBand 3a PO3PAXyHKOM, 100 MacoBa YacTKa PO3YMHHHUX CYXHX pe-
YOBHUH y po3uuHi, ckiaaana 12 %. Ilicis peTenbHOro nepemMiiryBaHHs CyMilll KOHIIE-
HTPYBAJIM JI0 BMICTY MacCOBOi YaCTKH PO3UYMHHUX CYyXHUX PEUYOBHH y TOTOBOMY €KCT-
pakti 57 %.

[Ticyist BUTOTOBIEHHS 3pa3KiB, OyJIO JOCTIHKEHO BMICT BITAMIHHOTO CKJIady,
JUTsI TIOPIBHSIHHST OYyJI0 MPUMHSATO MOKAa3HUKHA BUXIHOI CHPOBUHH. Pe3ynbTaTé HaBe-

neHo y Tabi. 3.8.

Tabmums 3.8
BiTtamiHHMIi CKJIa/l €KCTPAKTY JiKAPChKOI POCTHHHA
Astragalus membranaceus (Fisch.) Bunge.(3 ) (n=3, P>0,95)
Ha3a noka3nuka BuxinHna cupoBuHa 3pa3ok No 1 3pa3ok Ne 2
Macoga vactka Bitaminy C, mr % 33,0 21,45 25,74
MacoBa yacTka BiTaminy By, mr % 0,02 0,013 0,015
Macoga vactka Bitaminy B, Mr % 0,02 0,013 0,015
MacoBa yactka Bitaminy PP, mr % 0,6 0,4 0,47

[Tpu mopiBHSHHI 3 BUX1JHOIO CHPOBHHOIO, HACTIN KM BUTOTOBJIECHO 3a Tpa-
TUIIIAHOIO0 TEXHOJIOT110,3pa3ok Ne 1 MicTuTh BiTamiHiB MeHIIE Ha 35 %, a eKCTpaxT,
SKUW BUTOTOBJIEHO 32 3aMPOINIOHOBAHOIO TEXHOJIOT1€10, 3pa3ok Ne 2 menie Ha 22 %.

[TpuHIMIT BUTOTOBIIEHHSI €KCTPAKTy, Oy/le BpaxoBaHO MPH CTBOPEHH! yHidi-
KOBAHOT TEXHOJIOTTYHOI CXeMH BUPOOHHUIITBA MIPOJIYKTIB ISl XapuyBaHHS JITEH 3 1H-

(beKIIHHUMHU 3aXBOPIOBAHHIMU.

JocaigkeHHs: mpouecy MiAroToBKU (OYUILEHHS) BOAH

BupoOuuirso MPOIYKTiB XapyyBaHH, 0Cc00JIMBO JIKyBaJIbHO-
npo(iITaKTUYHOTO MPHU3HAYEHHS JUIs JIITed HE MOXeE MPOBOJUTUCH 0€3 BOJO-
3abe3nedeHHs. Bona HeoOXigHa A1 TEXHOJOTIYHUX HYXKII, TAKOXK € OJHUM 3 OCHOB-
HUX 3 KOMIIOHEHTIB MPOAYKTY.

Maitxe Bci XapuoBi BUPOOHUIITBA TTOB'SI3aH1 31 COKMBAHHIM BOJIM 3 KOHKpE-
THOTO Kepena. OCHOBHI MpoOJeMH, 110 MPU LIbOMY BUHUKAIOTb, MOB'S3aHI 3 TUM,

0 BUXiJHA BOJAa HE Ma€ HEOOXIHOI SKOCTI 1 HEOOXIMHO MPOBOJWTH J0/IaTKOBE
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OUYHUIICHHS. Y psi/ii BAPOOHMIITB, @ caMe€ BUPOOHUITBO MPOAYKTIB I IiTEH MOB's3a-
Ha HE TUIbKU 3 BUKOPUCTAHHSIM OYMIIEHOI BOJM 13 3aIPOBA/DKEHHAM (I03yBAHHSIM)
OKPEMHUX MIKPO- Ta MAKPOEJIEMEHTIB.
Ha cporozani Bci kpaiHu CBITY cTypOOBaHI HEXBAaTKOIO BOIM JJIA BXKUBAHHS, a
TaKOX 1 SIKICTIO Ta Oe3rneuHicTio. B YkpaliHi npuitHATO pillieHHs PO BHECEHHS 3MIH
710 IESIKUX 3aKOHOJABYMX aKTIB Y KpaiHU 11010 MPUBEJICHHS 3aKOHOAABCTBA Y KpaiHU
y cepi 3a0e3neueHHs] TUTAYUM XapuyBaHHIM Y BiAMOBIIHICTh 3 BUMOTaMH 3aKOHO-
naBctBa €Bponeiickkoro Coto3y. Ha 3akoHOmaBYOMy piBHI BCTAaHOBJIEHO TEPMIH -
BOJA JUIS JUTSYOTO Xap4yyBaHHS — BOJIa MUTHA, CIHEIIaTbHO 00poOIeHa I CIIOXKH-
BaHHS JIThbMU TPYIHOTO Ta PAaHHBOTO BIKY, IpU3HAUEHA I IPUTOTYBAHHS IUTSYOTO
xapuyBaHHs Ta nuTTA [140]. BiamoBiiHO 10 YHHHUX HOPMATUBHUX JTOKYMEHTIB, BO-
Iy 7S BUTOTOBJIEHHS MPOJYKTIB XapuyBaHHS KOHTPOJIOIOTH Ha BiJAMOBIAHICTH BU-
Moram JICTY 7525:2014 [142].
JIjist mpoBeieHHST AOCTIAKEeHb OyJI0 BUKOPUCTAHO CTEH]I ISl OMPICHEHHS CO-
JoHOi BonH, puc. 3.10, sxuii po3pobaeHo BueHuMU OEChKOT HAIlIOHATBHOT aKaaemil

XapyOBUX TEXHOJIOTIH

5% 6

<P

o e

- ]

————————— 0 O

Puc. 3. 10 Cxema excriepuMeHTaIbHO1 YCTAHOBKU: | — JTiT; 2 — KOHIIEHTpaTop; 3 — KpUCTa-
Ji3aTop; 4 — IPOAYKT; 5 — APOCENbHUN BEHTHIIb 6 — KOHJIEHCATOp; 7 — KOMIIPECop; 8 - BUMipIOBa-
JBHI TIPUITAIN

[Tpu mpoBeeHHI TOCHIKEHHSI BUKOPUCTOBYBaK Boy YopHoro mopsi. Mop-

ChbKa BOJIa TIOTIEPEIHBO OXOJIOKYBajacs 1 3aJuBajacs KOHLUEHTPATOp 2, IKUH BUKO-

HAHUU y BUIJISI TEIJI0130JIbOBAHOI MPSAMOKYTHOT eMHOCTI. KOHIIeHTpaTop MaB MOX-
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JUBICTh BEPTUKAIBLHOTO mepeMimeHHs. [1o oci KoHIeHTpaTopa HEPYXOMO BCTAHOB-
JIeH1 JIBa KpUCTami3aTopHu 3, BUKOHaHI y BUTIIAAL TuiacTuH. Taka gopma kpucramiza-
Topa 3abe3nedyBaia MPOCTOTY 3HATTA JbOLy 070Ky | 3 MOBEPXOHBb KPUCTAIi3aTOPIB.

VY nocniax nepioguyHO BUMIPIOBAJIUCS T€OMETPUYHI PO3MIpU OJIOKY JBONY,
00'eM pO3UHMHY MOPCHKOT BOJM Ta BMICT Y HbOMY coJti. BMICT coii y po34MHYy BUMI-
proBanacs 3a gomomoror «Coiemep». Y mociigax 3 BAMOPOKYBaHHS BUKOPHUCTOBY-
BaJIK JIUIIIE MOPCHKY BOy. Crio4aTKy BUKOPUCTOBYBAIN BOJY 3 MAaKCUMAJIbHUM BMi-
CTOM COJIi, JIsl MOAAIBIIHNX JTOCIIIiB BAKOPUCTOBYBAIU OTNPiICHEHY BOAY OTPUMaHY 3
MOTIEPEIHIX JOCIIIIB.

[Ticns mporiecy OYMINEHHSI MPOBOJMIN JOCHTIKEHHS BOAW HAa BU3HAYCHHS
JEAKUX XIMIYHUX TIOKa3HUKIB Oe3nedHocTi. JlochipkeHHs TPOBOAWIIM 3TiIHO 3
JCTY 7525:2014 Bona nutHa. Bumoru ta MmeTonu KOHTpodto sikocti [142]. Mikpo-

010JI0T14HI MOKA3HUKHU HE JIOCHIIKYBaIu. Pe3ynbTaTi 1ociiKeHb HaBeAeHO y Taou. 3.9.

Tabmurg 3.9
IMoxa3zuuku saixocti Bogu (n=3, P>0,95)
Bona
[TokasHuk Hopma Mopcbka enrpanbHOTO [Ticaa

BOJIOTIOCTAYaHHS OYUILEHHS
Hitparu (3a NO3) <50 mr/mgm? 10 mr/mm3 5 mr/om3 2 mr/om?
Hitputu (3a NO,) <0,5 (1,0) mr/nm3 0,05 mr/mm3 0 mr/om3 0,05 mr/mm3
Kapb6onaTHa xopc- s 7 mr/om3 7 mr/om? 5 Mr/om3
TKicTh (3a kH) =7,0 (10,0) mr/mm
docpartsl ( 3a POy) <3,5 mr/ om3 0,05 mr/om? 0,25 mr/om3 0,05 mr/om3
Awmiak (3aNHj3/4) 0,5 (2,6) mr/ nm? 0,25 mr/mm3 0 mr/om® 0,25 mr/om3
Bwicr comi 200-500 mr/mom3 858 mr/mm? 560 mr/am3

Pe3ynbTaTi HaBeIEHUX JTOCHTIKEHb CBiYaTh, IO MICS TMPOBEICHHS MPOIIe-
Cy OYMIICHHS, HA 3alPONIOHOBAHOMY €KCIIEPUMEHTAILHOMY CTEH/I1 BOJA OYHIICHA 1
BIJINTOBIJIa€ BCTAaHOBJICHUM HOopMaM. OTHOYACHO 3TiJHO BCTAHOBJICHUX HOPM BOJIa HE
BIJIMOBIZIa€ MOKa3HUKAM HEIEHTPaIi30BaHOTO MUTHOI'O BojonocTadaHHs (dacoBaHa

He (acoBana). [leit pakrop Oyae BpaxoBaHO MpH MOAATBIINAX JTOCTIKCHHSIX.
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IV. TEXHOJIOT'Ti BAPOGHUIITBA ACOPTUMEHTY IPOJAYKTIB

JIKYBAJIBHO-ITPO®IIAKTUYHOT O TIPU3HAYEHHS JJISI JIITEN 3
THOEKIIHHUMHA 3AXBOPIOBAHHSIMU. BUSHAUEHHSA
IMMOKA3HUKIB AKOCTI TA BE3IIEYHOCTI

BupoOHUIITBO TIPOJTYKTIB JTUTSYOTO XapuyBaHHS JTKyBaJbHO-
npo(IAKTUYHOrO Ta (PYHKIIOHAIBLHOTO MPU3HAYEHHS 3[1MCHIOETHCS BUKIIOYHO HA
MIPOMHMCIIOBIN OCHOBI BIJIIOBITHO JT0 HOPMATUBHOI JOKYMEHTAIIIT 13 CTaHIapTH3AIII].

[TpoayKkTu AUTSYOTO XapuyBaHHs, 110 BUPOOJISIOTECS B YKpaiHi, MOBUHHI Bi-
JMOBIATH OOOB'I3KOBUM TapaMeTpaM Oe3MeYHOCTI Ta MIHIMAIBHAM CTieH(iKaiisim
SIKOCTI, 3aTBEP/KEHUM IIEHTPATLHUM OPTaHOM BHKOHABYOI BJIAJU 3 MMUTAHb OXOPOHU
3II0pOB's, Ta OyTH €TUKETOBAHUMH BiAMOBITHO O YUHHOTO 3aKOHO/IaBCTBA.

B po3BuHyTHX KpaiHax, Ha 3aKOHOJABYOMY PiHI YITKO C(OPMYITHOBAHI TepMi
Ta BU3HAYCHHS TOHATH MPOAYKTIB XapuyBaHHs JUIS JITEH Ta MPOIYKTI JIIKYBaIBHOTO
npusHayeHHs. [{uTsye xapuyBaHHS - XapyOBHM MPOJYKT, CIELIATLHO PO3POOICHUI
abo mepepoOieHuii 11s1 3a0e3MedeH sl 3aJ0BOJICHHS TIETUYHUX TOTPed aiTed rpyn-
HOTO Ta PAaHHBOTO BIKY (AUTSAYl CYyMIIlll TOYATKOB1 (CTApTOBI1), AUTSY1 CyMIIIIl JIJIs TTO-
JANBIIOTO TOAYBaHHS, MPOAYKTH MPUKOPMY, HAIoi, BoJa OyTHUIbOBAaHA JJIsl IPUTOTY-
BaHHS JIUTSYOTO XapuyBaHHA Ta/ab0 muTTs). AUTsSunii XapuoBUid NPOAYKT AJIs CHelli-
aNbHUX MEIUYHUX IUIEH - 11e CleiaabHO po3poOsIeHUH Ta mepepoOIeHUN TPOAYKT,
KU CIIOKUBAETHCA M1 HATJIAIOM JIKaps, 10 MICTUTh K KOMIIOHEHT JIKapChKi 3a-
cobu Ta/abo MPOMOHYETHCS 711 TPOPIIAKTUKUA a00 MOM'SIKIIEHHSI epediry XBopoou
JTUTUHU 3 OCOOJIMBUMH AIETHYHUMH MOTPEOAMH, Y TOMY YHCIIl Y pa3i BpOIHKEHHX a0
HAaOyTHX MOPYIIEHb 3aCBOEHHS OKPEMHUX XapUOBUX PEUYOBHH, iX HEMEPEHOCUMOCTI
Ta/ab0 y pa3i meBHUX 3axBoproBaHsb [ 135, 136].

B pesynbraTi mpoBeneHnx (pyHIaMEHTAIBHUX Ta MPUKIATHUX JTOCITIIKEHb,
K1 OMKCaH1 B MOIMEPEIHIX po3/ainax, Oyja0 3apOIMOHOBAaHO PO3POOIEHHS TEXHOJIOTIN
Ta ACOPTUMEHTY MPOJYKTIB JIKYBaJIbHO-MPODIIAKTUYHOTO MPU3HAYECHHS ISl JITEH 3
1H(DEKIIHHIMA 3aXBOPIOBaHHAMH. KOMIOHYBaHHS TEXHOJOTIYHUX MPOIIECIB, BU3HA-
YCHHS ONTHMAJIBHUX IapaMeTpPiB, CITIBBIIHOIICHHS KOMIIOHEHTIB PEIENTYpPHOI 3a-

KJIaJIKU TTPOBOJIMIIOCH MApaJIETbHO Y TA0OPATOPHUX Ta MPOMUCIOBUX YMOBAX.
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Po3po0J/ieHHS TEXHOJIOTIYHUX MapaMeTpiB

JIJist mpoBeIeHHs TOCIIIPKEHbh BUKOPHUCTOBYBAIN BUPOOHMYI MPUMIIIIEHHS Ta
71a00paTOPHUN KOMIUIEKC MIMPUEMCTBA, SIKE € MPOPUILHUM 3 BUPOOHHUIITBA TTPOTYK-
TiB J1s miteid. [y BimmpaitoBaHHST TapaMeTpiB TEPMIYHOTO OOPOOICHHS Ta KOMIIO-
HEHTIB PEICNTYPHOT 3aKIa K BUKOPUCTOBYBAIM CHPOBUHY POCIMHHOTO ITOXO/IKEH-
Hs Ta KOPiHHS JiKapchkoi pociunu Astragalus membranaceus (Fisch.) Bunge.(34 1%).
PesynbraTti mociimKkeHp XIMIYHOTO CKIIaTy, TEXHOJOTIYHI MapaMeTpu COPTIB CHPO-
BUHM, HABEJICHO y MOIMEPEIHIX PO3/iIax.

Po3pobnienHs Ta BIpoBa/pKEHHS MPOBOIWIM MoetanHo. Ha mepmiomy erarti
OyJIM yAOCKOHAJIECHO TEXHOJIOT1I0 BUPOOHHUIITBA MIOPEMNOIOHUX MPOAYKTIB , HA JIPY-
roMy eTari Oy YJIOCKOHAJICHO TEXHOJIOTi€E BHPOOHMIITBA HEKTApiB, HA TPETHOMY
eTami OyJ0 pO3pOOJICHO TEXHOJIOTII0 BUPOOHUIITBA €KCTPAKTY KOPIHHS JIKApPCHKOI

pocnunu Astragalus membranaceus (Fisch.) Bunge.(3 £<).

Texnonorii BUpOOHUITBA MIOPENOAIOHUX MPOAYKTIB. 3riHO 3 YHH-
HUMHU HOPMATHBHUMH JOKYMEHTaMH, BCTAHOBJICHO TEPMiH Ta BH3HAYCHHS MOHSATH -
MIOpe HATypajbHE II€ TYCTUW MPOIYKT, OTPUMAHUNA MEXAHIYHOIO JI€I0 3 LITNX abo
NOAPIOHEHUX, CBIKUX, a00 sKi 30epirajaucsi CBIXXKMMH, OJTHOTO a00 JEKUILKOX BH/IIB
bpykTiB 1 ( 200) OBOYIB, J0 KO BXOJAUTH MOAPIOHEHHS, MPOTUPAHHS 03 BIJIIIJICHHS
COKY Ta M’SKOT1, He30pO/PKEHUH, aje 3JaTHUM 10 30pOKEeHHs, KOHCEPBOBaHUM (]i-
3UYHUMU CIIOCO0aMHU OKPIM MOHI3yBaJIbLHOTO OINpOMiHIOBaHHS [136].

JlJis eKCTIEpUMEHTY BUKOPUCTOBYBAIM MOPKBY, TPYII, MaHTO. 3alpONOHOBA-
HY TEXHOJIOTIYHY CXEMY IiITOTOBKU MIOpPE HaBelIeHO Ha puc. 4.1.

CupoBrHa TOCTYIA€E 31 CKIaay Ha mepepoOJieHHs, MEePBUHHI TEXHOJIOTTYHI
oreparii BKIIOYAIOTh 1HCIIEKTYBAHHA JUI BUSBIICHHS MOIIKOKEHUX, THUIIUX Ta He-
JO3pUTUX TUIOJIB, SIKI BIJOPAKOBYIOTh Ha CTpIUKOBOMY TpaHcmoprtepi. [licis iHchek-
11i OYMCTKY MOPKBH BiJ IIKIPOYKH MPOBOAUIM HAa KOpOApYHIOBIM MUMHIN MalIvH1
nepioanyHOi Ail. 3aCTOCYBaHHS TaKOTO OUYHUIIICHHS HE 3a0e3redye MOBHE OYHIICHHS
MOPKBH, TOMY JOJAaTKOBO IMPOBOAMIN OOpi3aHHsS KIiHIIB Ta TOOYHUINCHHS PYYHUM

croco6oM. Ilicns MOPKBY OMOMICKYBaJM MPUHIMIIOM AYIITYBAHHS BOJAOIO 32 THCKOM

300+50 xITa (30,5 kre/c).
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Puc. 4.1 TexnonoriyHa cxema BUPOOHUIITBA ITIOPE 3 CUPOBUHH POCIMHHOTO MOXOKEHHS

MaHro copTupyrTh, BIIOMpPAIOTh THIII, MOPYEHI Ta MOMIKOKeHi. [licms
TJIOJIA MHUIOTh, IHCTICKTYIOTh Ta OTMOJIICKYIOTh 32 IPUHITUIIOM AYITyBaHHS. 3a THCKOM
Boau Big 130 mo 150 xIla (Bix 1,3 mo 1,5 Krc/CM3). [Ticnst ¢ mI0AIB BUAUISIOTH KICTOUKY
Ha CIeIiaTbHOMY MPHUCTPOI ISl BUAAJICHHS KICTOYOK, MPH I[bOMY TUIOAW HE MiITAr0Th
TEpPMIYHOMY OOPOOJICHHIO.

I'pymi coptupyroTh, BiAOMPAOTh THWI, MOPYEHI Ta MOIIKOkeHl. Ilicis
IUTOJM MUIOTh, IHCIIEKTYIOTh Ta OTOJICKYIOTh 32 MPUHITUIIOM IYIIYBaHHS. 32 THCKOM

Boau Bix 130 mo 150 kIla (Bix 1,3 go 1,5 kre/ear’).
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OuniieHy CHpOBHHY MOJPIOHIOIOTH HA IMIMATOYKH PO3MIPOM 3 HAWOUTBITUM
NepeTHHOM BiJ 3 10 5 MM. 3ampornoHOBaH1 TEXHOJOTI4HI omnepailii Ha puc. 4.1 oOBe-
JIeH1 YepBOHUM KOJHOpoM. [lopiOHEHYy CHPOBUHY MUTTEBO MiAITPiBAIOTh, 32 PEIKU-
MaMU TepMIYHOTO 0OpOOJIEHHS, IKH PO3POOJICHH] Y OTIEPEHHOMY PO3ILIL:

- MiAroToBjeHa MmojpiOHeHa MopkBa - 129 +2 °C BUTpUMYBaHHS MPOTITOM
190 c. Tuckom Bix 150 mo 170 KFC/CMZ;

- MiArOTOBNIEH] moApiOHeH] wioan rpyir - 90 +2 °C BUTPUMYBaHHS [IPOTATOM
100 c. Tuckom Bix 150 mo 170 KFC/CMZ,

- MATOTOBJIEHI OAPiOHEeH] 1o MaHTo - 70 £2 °C Ta BUTPUMYBaHHSI IPOTS-
rom 100 ¢ TickoM Bix 150 1o 170 kre/cm’.

[Ticyist MUTTEBOTO MIAITPIBY Macy MPOTUPATU Ta MiJAaBalid MPOIECy roMore-
Hi3arii, JJIs OTpUMaHHS MIOPENoAi0HO01 HiXkHOT KoHcucTeHTITii. [IpoTrpanHs poBoOIM-
JIY TIOCIIIJIOBHO No/iBiMHO. [lepiiie mpoTupaHHs Ha cCUTax 3 po3MipoM OTBOPIB Bix 1,2
MM J10 1,5MM, Apyre mpoTUpaHHsS Ha cuTax 3 po3MipoM oTBOpiB Big 0,4Mm 10 0,05MMm.
[IpotepTy mopenoaiOHy Macy MUTTEBO mimirpiBanu no temmepatypu 80 °C Ta Ha
IPOYKTOMPOBOI HAMPABISAIOTh HA MPOIEC 3MINIYBaHHS. 3T1JIHO PEUENTYpHOI 3a-
KJIaJIKU JJOJIaBaJiM I[yKOp Ta KCTPAKT JiKapchbkoi pociauHu Astragalus membranaceus

(Fisch.) Bunge.(34 £<). I'oToBe mope mijaaBany Npolecy FoMOreHi3allii, mij THCKOM

Big 10 go 15 Mlla, naucnepcHicTh mope noBuHHa ckianaty Big 20 go 30 mxm. Lykop
J0JIaBajiM y BUTJISA1 PO3UYHMHY, 3 MACOBOIO YACTKOIO PO3YMHHUX CYXHUX PEUOBUH 3Tif-
HO pelenTtypHoi 3akiaaku. Llykop nmpocitoBaiu, giaMeTp OTBOPIB CUT He OUIbIIE HiXkK
3 MM. BignoBigHO 10 penenTypHOi 3aKJIaIKH, IIYKOP PO3UYUHIOBAIH Y BO/I1, TICTIS Kisl-
Ttk nipotsarom 10 xB. ['oToBUI po3uuH miAgal0Th Tporecy (imbTpyBaHHS, HiaMeTp
otBopiB cut Bija 0,7 10 0,8 Mm. ITiATOTOBKY €KCTPaAKTy OMUCAHO HUXKUYI.
3anpornoHoBaHa TEXHOJIOT1s nependadyae BUTOTOBICHHS] TOTOBUX MPOJIYKTIB B
CIIOKUBUYY Tapy, a00 BUTOTOBJICHHS Itope HamiBdaOpUKaTiB, SKI KOHCEPBOBaHI 3a
MPUHITUIIOM aCENTHYHOTO KOHCEPBYBAHHS B 00’ €MHY Tapy:
— B aCENTHYHI CTAlliOHAPHI pe3epByapH MicTKicTio Bix 5 M° 10 50 M. B acen-
TiaHi Mimku Big 0,003 M° 10 0,020 M° sKi yrakoBaHi B SIIUKH 3 To(POBAHOTO KAapTO-

Hy (ynakoBka tuny “Bag-in-box”).B acentuuni Mimku 3 mojiiMepHUX MaTepialiiB Mic-
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TkicTio Big 0,20 M° 10 1,40 M’ siKi ynakoBaHi y 3aXucHi MeTaseBi KoHTeitHepu (60u-
kn), (yrmakoBka tumy ‘“Bag-in-barrel”), abo y nepeB’siHi KOHTEHHEPH.

TexHosorii BUpOOHUIITBA COKIB Ta HEKTapiB. 3riJIHO 3 YUHHUMH HOP-
MaTUBHUMU JTOKyMeHTaMmH [143], BCTaHOBIIEHO TEPMIH Ta BU3HAYEHHS TOHATH :

- CiK HaTypaJbHUH IS IUTSYOTO XapUyBaHHS - PIAKUAN MPOIYKT, OTPUMAHUM
3 OJHOTO a00 JIEKIJIbKOX BUIIB PPYKTIB 1 (a00) OBOYIB MEXaHIUYHOIO JII€10, Ta 3aKOH-
CEpBOBAHUN (PI3UYHUMH CIIOCOOAMH, OKPIM OOpOOISIHHS 10HI3yBaJIbHUM OIPOMIHIO-
BaHHAM, 3IaTHUI /10 30pO)KyBaHHs, alie He30poKEeHU, 0e3 100aBOK;

- CIK 3 M’SIKOTTIO JAJISl AUTSIYOTO Xap4yyBaHHA - CIK, OTPUMAaHMNA MEXaHIYHUM
BIIIUIAHHAM piakoi ¢a3u PpyKTiB, OBOUIB 200 iX Cymillli 3 YACTUHOIO M SKOTI abo
3MIIIyBaHHSAM IIOPE 3 I[yKPOM, ITyKPOBUM CHPOIIOM a00 MEIOM, B SKOMY MacoBa
yacTKa M’ SIKOTI ckiajae He MeHire, Hik 10%:;

- CiK 3 J00aBKaMH JJISl TUTSYOTO Xap4dyBaHHS - PIAKUHA MPOIYKT, OTPUMAHUIMA
3MIITYBAHHIM CBIXXOTO COKY, COKY — HamiBdaOpukary abo mrope (IIpoTepToi II0a0-
BOI Macu) 31 30aradyBajJbHUMHU J100aBKaMH, B SKOMY MacoBa dacTka COKy 1 (a0o)
ntope He meHie, Hixk 90 % (Cik 3 nobaBkamu MpU3HaYEHUN TUTBKH 1)1 Oe3nocepe/-
HHOTO BXHBaHHS. J[0 COKy 3 m0OaBKaMM MOXHA JOAAaBaTH XapuoBl KUCIOTH a0o/Ta
IyKOp /Ui KOPUTYBAHHS CMaKYy);

- CiK BITaMiHI30BaHUH JJIs1 AUTSIYOTO XapuyBaHHS - CiK, IO SKOTO JI0JIaHO Bi-
TaMiH# a00 X KOMIUIEKCH 3 METOFO TiABUIIICHHS HOTO 610JI0T19HOT IIIHHOCTI.

Hamm 3anpomoHOBaHa yIOCKOHAJIEHa TEXHOJOTi BUTOTOBJICHHS COKIB 3
M’SIKOTTIO Ta HEKTapiB, puc. 4.2.

TexHomnoriyH1 cxeMa BUPOOHUIITBA COKIB 3 M SIKOTTIO Ta HEKTApiB YHi(iKoBa-
Ha. [lepBuHHI omnepaliii Ta NpoIEecu TEPMIYHOTO OOPOOICHHS CHPOBUHU POCIMHHOTO
MOXO/KCHHS OJTHAKOB1 Ta OMUCAaHI BHIIIE.

OTpuMaHHS COKY MTPOBOIMIIN MicCIIsl 3aPOTIOHOBAHOI TEXHOJIOTIYHOI orneparii
(mo3HaueHo Ha puc. 4.2, Y4epBOHUM KOJIBOPOM ), TepMiYHE 0OpOOJIEeHHS MOAPIOHEHOT
MacH 3a MapaMeTpaMu:

- MiAroTOBJIEHA MOAPIOHEHa MOpPKBa — MiAirpiB mo Temneparypu 129 +2 °C

BUTPUMYyBaHHS npoTsroM 190 c. TickoM Bix 150 10 170 kre/cm’;
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- MATOTOBIIEH] MMOAPIOHEH] IUIOAX TPYII — MiAirpiB g0 Temmeparypu 90 £2 °C

BUTpUMYyBaHHS npoTsroM 100 c. TickoM Bix 150 1o 170 kre/cm’,

- MIATOTORJICH] MOAPIOHEH] IUIOAM MAHTO — MAIrpiB 10 Temreparypu 70 £2

°C ta BuTpuMyBaHHs npotsarom 100 ¢ TickoM Bix 150 1o 170 kre/cm’.

Mamuro

MopkBa
v

I'pyuia

TpancniopTyBaHHS

A 4

A

30epiranns

A 4

Iucrexmis, Muiika

A 4

OunIieHHs Bl MIKIDOYKH

\ 4

OOpi3aHHS KIHIIIBOK

Bunanenss KicTouok

OmnosrickyBaHHS
[HCcTekis

v

[MonpiOHeHHs

ITiaroroska
Kommonenris

Lyxop

b MuTTeBU MOIrpiB :

: HUITYYCHHS COK; :

ITinroroBKa KOMIIOHEHTIB
Exempaxm
JIKAPCbKUX pOCIUH

3minTyBaHHS

A 4

T'omorenizaris

A 4

Jleaeparis

A 4

®dacyBaHHS

A 4

YKynoproBaHHs

A 4

Crepumizariis

Puc. 4.2 TexnonoriyHa cxema BUPOOHUIITBA COKIB 3 M’ SIKOTTIO Ta HEKTapiB

[TinroToBieHy Macy miaaaBajiu mporecy npecyBants. Po3mip otBopis 0,4mm.

OTpuMaHMii CiK 3MINIYIOTh 3 TMIJATOTOBJICHUM EKCTPAKTOM JliKapchkoi Astragalus

membranaceus (Fisch.) Bunge. (35 <) (TeXHOJIOTiI0 MiATOTOBKH ONUCAHO HUKYi) Ta

IIyKPOBUM PO3UYUHOM (TE€XHOJIOTIIO MIATOTOBKU OMHMCAHO BHII). J{Ji1 oTpuMaHHs O1-

HOPITHOT KOHCHUCTEHIIII COKY, 3al00ITaHHIO PO3IIapyBaHHs, CIK MiIIaBaId MPOIECY
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romorenizamii, ma TuckoM Bif 10 mo 15 MIla. it BumaneHHs KUCHIO 3 COKY, SKHMA
HETraTHBHO BIUIMBA€E HA SIKICTh, CIK MiJJIaBajiy mnpouecy aeaepauii. [lpomec nmposoau-
JIM 32 OCTaTOYHUM THUCKOM jeaepatopi Bia 41,3 no 34,6 xlla (po3psuxkenns Bin 450
10 500 mm Hg) 3a Temmeparyporo Big 70 go 75 °C. T'otoBwii Cik (hacyBaiu y CIOXKH-
BUY Tapy Ta MiJaBajiv Mpolecy crepuiizaiii adbo nacrepusaiiii. Po3pobiieni pexxumu
3aTBEP/UKEH1 BIJTMOBIIHO MPOLEAYPH. 3T1AHO 3aMpOIOHOBAHOI TEXHOJIOTT MOXKJIIMBO
BUPOOJISITH COKH 3 M KO0 00 HEKTapH [T AiTel 3 1HPEKIIHHIMU 3aXBOPIOBAHHIMH.

TexHonorii BUpoOHUIITBA COKY I'PaHAaTOBOTO 3a MPUHUHUIOM Kpio-
KOHIIEHTPYBaHHSA. BIiIMOBITHO 10 YHHHUX HOPMATHBHUX JOKYMEHTIB BCTaHOBIIE-
HO TEpPMiH BHU3HAUEHHS MOHATH - CKOHLIEHTPOBAHWU HATYpaJbHUM CIK 1€ T'yCTHUH
IPOJYKT, OTPUMAHUM 3 HATYpaJbHUX COKIB (PI3MYHUM BUJAICHHSIM YacTHUHU BOIM,
SIKa MICTUTBHCS B HUX, 13 METOIO 30UTBIIIEHHSI PO3YMHHUX CyXHWX PEUOBUH, ajie HE CYy-
IICHUH, SKUA HE MICTUTHh J00aBok [143]. ¥V monepeaHboMy po3iiii, HABEACHO pe-
3yJabTaTH (PyHIAMEHTaJIbHUX Ta MPUKIATHUX AOCTIIKeHb. JloBeneHO e(PEeKTUBHICTD
3aCTOCYBaHHS TPOIECY KOHIICHTPYBAHHS 3 BUKOPUCTAHHSIM HU3BKHX TEMIEPATyp.
[Ticnst mpoBeAeHHS JOIATKOBUX €KCIIEPUMEHTAIBHUX BUIIPOOYBaHb B yMOBaX BUPOO-
HUIITBA, 3aMIPOIIOHOBAHA TEXHOJOTIYHA CXeMa BUPOOHMIITBA KOHIICHTPOBAHOTO COKY 3
TJI0JIIB rpaHariB, puc. 4.3.

3anponoHOBaHa TEXHOJOrIYHA cXeMa nependavyae BUTOTOBJICHHS HE TUIbKU
KOHIIEHTPOBAHOTO COKY 3 IIOJIB TPAHATIB, a TAKO BUTOTOBJICHHS EKCKIIFO3UBHO HO-
BOTO MPOJYKTY — ExcTpakT Jikapcbkoi Astragalus membranaceus (Fisch.) Bunge. (¥
F<) 3 JOIaBaHHSAM TPaHATOBOIO COKY 0€3 J0JaBaHHS LYKDY.

[Ticist mpoBeeHHST IEPBUHHUX OIEpalliil Ta 3HATTS MIKIPOYKH, 3€pHA IUIOIIB
TpaHATIB HAIMPaBJISAIOTH HA TpoIec npecyBaHHs. [IpecyBaHHS MPOBOAWIN 32 THCKOM
Bizg 3960 10 4900 KITa (Bixg 40 10 50 Kre/cm’). OTpUMAHMIA CiK MPOLPKYBAIN Yepes CH-
Ta 3 po3MipoM OTBOPiB 0,75MMm.

[TinroroBneHu#t Cik miagaBaIyd Mporecy KplokoHIeHTpyBaHHO. [Iporec mpo-
BOAWIM Ha EKCIepUMEHTalbHOMY oOjaaHaHHi. [Ipoiiec Ta oOnanHaHHS MOBHICTIO

OTHCaHO y momnepeaHroMy po3aim. [Iporec KpiOKOHIIEHTPYBAHHS MTPOBOIMUIIN 32 Te-
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mreparyporo (- 18 °C) mo mocsarHeHHs: KOHBEpTAIlii COKY 3 MaCOBOK YacCTKOI PO3-

YUHHAX CYyXUX pe4oBHH 46 *BX.

Ili1oau rpanariB
) 2

TpancopTyBaHHS
h 4

30epiranus
\ 4
[ucnekis, Muiika
v
Binxomu <4—— -1 OuuIleHHs Bill IIKIDOYKU
Yy \ 4
:" ________ IIpecyBanus
: 4
: Cik
| 4

e ————— —— ] TTpouimxyBaHus
A 4

KpiokoHIIEHTpYyBaHHS
v ITinroroBKa KOMITIOHEHTIB

3MillryBaHHS Nl Excmpaxm
v JUKAPCLKUX POCIUH

[TigirpiB
A 4

®dacyBaHHA,
YKynopioBaHHS

Puc. 4.3 Texnonoriuna cxeMa BUPOOHHIITBA COKY TPAaHATOBOTO Ta €KCTPAKTY

KonnienTpoBaHuii Cik 3MIIIYIOTh 3 €KCTPAKTOM JIIKAPCHKOT POCIMHU JIIKApCh-
ko1 pociuHM Astragalus membranaceus (Fisch.) Bunge. (35 £). 3MilIyBaHHS OPOBO-
JSTh BIJMOBITHO JI0 peUenTypHoi 3akiaaku. [licias 3MmilryBaHHS MPOIYKT MHUTTEBO
migirpiBaroTh 10 Temrepatypu 80 °C ta GacyroTh y CIOXKHBHY Tapy Ta 3aKyIOPIOIOTh.
3anponoHOBaHUI MPOIYKT Ma€ KOHCUCTEHIIIIO CUPOITY Ta BKIIOYAETHCS Y PalliOH Xa-
pUyBaHHS AUTUHU y BUTIISIAL TPO(UIAKTUYHOT JOOABKH.

Texnonorii BUPOOHHUIITBA €KCTpPaKTy 3 Jikapchkoi Astragalus
membranaceus (Fisch.) Bunge. (¥ ). BianoBigHo 40 BUMOI YHHHHMX HOpPMa-
TUBHUX JOKYMEHTIB ICHYIOTh JEKLIbKa MOHATH €KCTPakTiB. [IpOMyKT, 110 MICTHTH
€KCTPaKTHUBHI Ta/ab0 apoMaTH4YHI PEYOBHUHHU POCIMHHOI CUPOBUHU, OTPUMAHUMN CIIO-
co0OM €KCTparyBaHHSI Ma€ Ha3By €KCTpakT. EKCTpakTu - KOHIEHTPOBaHI BUTITU 3

POCIMHHOI CUPOBUHU. 32 KOHCHUCTEHIIEIO PO3PI3HAIOTH PiAKI Ta T'YCTI €KCTPAKTHU -
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B’SI3KM 3 BMICTOM BOJIOTH HE Oinbiie HiXK 25%, BMICT MaCOBOI YaCTKH PO3UYMHHHX CY-
XHMX PEUOBHUH Y €KCTPAKTaX PIAKUX HE MeHIe HiK 57% [144].

[Ipu mpoBeneHHI €KCIIEPUMEHTY B MPOMHCIOBHX YMOBax, OyJO MPHIHATO
pIlIEHHS 3MIHEHHS TEXHOJIOTTUHUX MPOIECIB MPH BUPOOHUIITBI €KCTPAKTY 3 KOPIHb
nikapcekoi pocauHu Astragalus membranaceus (Fisch.) Bunge. (35 £<). 3anponoHo-
BaHl MPOIIECH SIKI OMHUCAHI B MOMEPEAHbOMY O3, 32 TEXHOJOTIYHICTIO 3pPYy4HI
TPYAOMICTKI Ta TpUBaJi 3a 4acoM. Tak cxemy JOIIbHO BUKOPUCTOBYBATH y J1abopa-
TOPHHUX Ta €KCIEPUMEHTAIbHUX BUPOOHMIITBAX, TOMY HaMH 3allpONOHOBAaHA IpPUH-
IIMTIOBA HOBA TEXHOJIOT1YHA CXE€Ma BUPOOHUIITBA EKCTPAKTY 3 KOPiHb JIKAPCHKOi poc-

nuHu Astragalus membranaceus (Fisch.) Bunge. (3£ 1%), puc. 4.4.

Kopinb nikapcbkoi pocauHu
Astragalus membranaceus
(Fisch.) Bunge. (3 )

TpancnopTyBaHHSA
h 4

30epiranus
v
[ucnekis, Muiika
A 4

IMoapiOHeHHs
\ 4

Binxomu *———————— ExcrparyBanus
X \ 4
e-——-—---— OinpTpyBaHHSA
v

KoHnuenTpyBanHs
. \ 4

®dacyBaHHH, BuroroBnenns
VYKynoproBaHHs APYTUX BUIIB MPOIVKIIL

Puc. 4.4 TexHosoriuna cxema BUPOOHMIITBA €KCTPAKTy 3 KOPiHb JIKAPCHKOI POCIMHH

Astragalus membranaceus (Fisch.) Bunge. (3 ()

TexHouoTisI sSiKa MPOTIOHYEThCS Tepe0dadae BUTOTOBICHHS €KCTPAKTIB 3 KO-
piHB JIKAPCHKUX POCIWH Y BUTJIAI TOTOBOTO MPOAYKTY (hacOBAHOTO y CIIOXKHUBUY Ta-
py, a00 y BUTJISAI KOMIIOHEHTY SIKUHA MOKJIMBO BUKOPHUCTOBYBATH MPU BUPOOHMIITBI
ACOPTUMEHTY MPOAYKTIB JIIKYBaJIbHO-MPOMIIAKTUIHOTO (PYHKIIIOHAJIIBHOTO TpHU3HA-

YCHHA.
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[lepBuHHI onepariii — TpaHCTIOPTYBaHHsI, 30epiraHHs TPOBOASITH 3a TPaIUIII K-
HOtO cxemoro. [Iporec iHCIeKTyBaHHS MPOBOJATH Ha CTPIUKOBOMY TpPAaHCIOPTEPI,
AKUW pyxaerbes 3a mBuakictio Big 0,1 mgo 0,15 M/c, ne BiOpaKOBYHOTHCS IMOIIKO-
JDKEHHI IIKITHUKaM Ta THWI KopiHHs. [licns iHcnekuii KOpiHHS MHUIOThH 32 IPUHIH-
IIOM JIyIIIOBOT'O OMOJICKYBaHHS BOJ010, 3a TUCKOM 300£50 kIla. Bumuti KOpiHHS -
JCYIIYIOTh TIPY TPAHCIIOPTYBAHHS Ta MiAAal0Th MmojpioHeHH:o. [Iporec moapiOHEHHs
IPOBOAATH HA OONagHAHHI 175 moApiOHEeHHsS KopeHernoAiB. KopinHsa noapiOHIOI0TH
Ha IIMaTO4YKH Bia 5 1o 10 MM.

[TonpibHeHi KOpiHHS MIAAAIOTH MPOIeCy eKcTparyBaHHs. KopiHHS 3a1MBarOTh
MiATOTOBJICHOIO Y CITIBBITHOIICHH] BIIMOBITHO 70 perentypHoi 3aknaaku (35 : 100).
[Ipoiiec ekcTparyBaHHsI TPOXOJUTDH 32 MPUHIUIIOM O€3MEPEPBHOIO MPOTUBOTOYHOTO
eKCTparyBaHHs 3 MEPEMIIIyBaHHSIM CUPOBUHU Ta €KcTpareHToM. Maca Oe3mnepepBHO
HAJXOJUTh B €KCTPAKIIMHUI anapar, pyXxaeThCcsi MPOTUTEUIEO 10 ekcTpareHnTta. [Ipu
[bOMY CBI’Ka CUPOBHHA KOHTAKTY€ 3 BUXIJIHUMH, HACHYEHUMU €KCTPAKTUBHUMHU pe-
YOBHUHAMM €KCTPATreHTY, SIKUH 1€ O1JIbII HACUYY€ETHCS, OCKIIBKI B CUPOBHHI KOHIICH-
Tpauisi Bulle. BucHa)keHa CUpOBHHA €KCTPAryeTbCsl CBIKUM €KCTPAreHTOM, KU I11e
MOBHIIIIE BUTITYE €KCTPAKTHBHI peuoBUHU. [Ipomec excrparyBaHHS MPOXOIUTH 3a
temreparyporo 60 °C, ocrarounuii Tuck 30 kIla. IIpu qocsrani B €KCTpakTi BMICTY
MacoOBO1 YaCTKH PO3UMHHHMX CyXUX pedoBHHHM 18 % mpouec 3akiHuyt0Th. ExcTpakT
IiA1ai0Th Tpouecy (GuUIbTpyBaHHs, AiameTp oTBopiB cuT BiA 0,7 mo 0,8 MM. Ouurie-
HUN €KCTPaKT KOHLUEHTPYIOTh. KOHIIEHTpYBaHHS MPOBOAATH Y ABOXKOPITYCHIN CTaH-
uii. Koprrycu mikitoueHi NocaiioBHO, Y nepuomMy Kopiyci octatounuit Tuck 8 klla,
TeMIieparypa Kuminus po3uuny 45 °C, y apyromy KOpItyci MpOXOAHMTE MPOIEC KOH-
nenrpauii 3a temneparypor 70 °C, ocrarounmii Tuck 30 klla. KonuenTpysaHus
IPOBOJSTH J0 MOKAa3HUKA BMICTY MAacOBOT YAaCTKU PO3YMHHUX CyXHX PEUYOBUH Y €KC-
TpakTi 57 %. [lonanpine eKCTpaKT BUKOPUCTOBYETHCS 32 IPU3HAYEHHSIM, SIK TOTOBHI
MPOJYKT, a00 SIK KOMIIOHEHT (PYHKIIIOHAJIbHOTO TIPOIYKTY, BIAMOBIHO O TEXHOJIOT1T

Ta pEeLEeNTYPHOI 3aKJIaJIKU.
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Po3po0.1eHHsI HOpMATHBHOI TA TEXHOJIOTTYHOI TOKYMEHTAIIL

Bupo6uumTeo MPOJTYKTIB JTUTAYOTO Xap4uyBaHHS, JKyBaJIbHO-
npo(IAKTUYHOT0, (DYHKIIIOHAJILHOTO Ta 3arajibHOro MpU3HAYEHHs 1€ TOCMOAapChKa
JISUTTBHICTB, TOB'SI3aHA 3 BHUPOOHHUIITBOM, BKIIFOYAIOUM BCl CTajlii TEXHOJIOTIYHOIO
IPOIIECY, Y TOMY YUCI BUTOTOBIICHHS, TTAKyBaHHS Ta €TUKETyBaHHSI. BUpPOOHUIITBO
NPOAYKTIB Xap4dyBaHHS MPOBOISATH BiIMOBIAHO 10O HOPMATUBHOI TEXHIYHO1, TEXHOJIO-
TYHOI TOKYMEHTaIlii, pelenTypHUX 3aKIaJoK Ta HOPM, SIKi PO3pOOJICHHI Ta 3aTBEp-
JDKEHHI Yy BCTaHOBIIeHOMY MopsiiKy. KoperyBanus a00 BHECEHHS 3MiH 10 HOpMAaTHB-
HOT TEXHIYHO1, TEXHOJIOTIYHOI IOKYMEHTAIlli, HOPM, PEIIENTOPHUX 3aKJIaJI0K, IO THAT-
HYTh 32 COOOI0 BIIXWJICHHS BiJi BCTAHOBJICHUX IMOKAa3HUKIB XapyoOBOI IIHHOCTI Ta
SIKOCTI 1 0€3MeYHOCTI TOTOBOTO MPOAYKTY 3a00POHEHO.

B pesynbrati nmpoBeaeHHs GyHIaMEHTAIBHUX Ta MPUKJIAJAHUX JTOCHIIXKEHb B
71a00paTOPHUX Ta BUPOOHUYMX yMOBax OyJ0 pO3MOYaTO pO3pOOJIEHHS HOPMATUBHOT
TEXHIYHO1, TEXHOJIOTIYHOI JJOKyMEHTAIlll Ta PELENTYPHUX 3aKIaJ0K 1 HOPM Ha BUPO-
OHULITBO MPOAYKTIB JIKYyBaJIbHO-IPO(DITAKTUYHOTO MpPU3HAYAHHS Il Xap4dyBaHHs
JiTeH 3 1HOEKIIMHUMU 3aXBOPIOBAHHSIMU.

Jiis po3po0ieHHS HOPMATHUBHOI TEXHIYHOI, TEXHOJOTIYHOI JTOKyMEHTallii Ta
PELEeNTYypHUX 3aKIaJ0K 1 HOpM OyJI0 BU3HAYEHO aCOPTUMEHT MPOAYKTIB, 3alPOIIOHO-
BaHO MPUHITUIIOBO HOB1 TEXHOJIOTIYHI Omeparltii, miaiopaHi TEeXHOJIOTIYHI MapameTpu
00po0OienHs. TexXHONOrYHI CXeMH, Kl € THYYKUMHU MOJEPHI30BAaHMMH 1 aBTOMAaTH-
3oBaHi. [Iponecu mpakTUYHO BUKIIIOUAIOTH 3aCTOCYBaHHS PYYHOTO TPYIYy Ta MAaKCH-
MaJbHO 30epiraroTh HaTUBHI PEYOBUHHU CUPOBUHU. ONHUC TEXHOJIOTIYHUX CXEM HaBe-
JICHO BUIIIE.

B naGopatopHux Ta MPOMHCIOBUX YyMOBax OYyJI0 BHUIOTOBJIEHO MPOAYKTU
TPUBAJIOTO 30epiraHHs sl J1KYBaJbHO-MIPO(IIAKTUIHOTO (QYHKIIOHAIBHOTO Xapuy-
BaHHS JIITeH 3 1HPEKIINHUM 3aXBOPIOBAHHAM JIET€HIB. ACOPTUMEHT BKJIIOYAE TIPOIY-
KTH Ha OCHOBI CUPOBUHH POCIIMHHOTO MOXO[KEHHSI:

- eKCTpakKT 3 KOpiHb JiKapchkoi pocnuHu Astragalus membranaceus (Fisch.)
Bunge. (¥ 1), nepen6aueHo BUKOPUCTAHHS, K iHIPENIEHT MPH BUPOOHULITBI MPO-

IYKTIB ()yHKIIIOHAJIBHOTO MPU3HAYCHHS;
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- CHpOII TPAHATOBHM 3 TOJABAHHAM €KCTPAaKTy 3 KOPIHb JIKAPChKOI POCIUHH
Astragalus membranaceus (Fisch.) Bunge.(¥ [<), rotoBuii (yHKIIOHATLHUI TPOIYKT;

- MIOPe MOPKBSHO-TPYIIEBE 3 JOJaBaHHSIM €KCTPAKTY 3 KOPiHb JIKapChKO1 PO-
ciunu Astragalus membranaceus (Fisch.) Bunge.(¥ 1<), ToToBHI (yHKIIIOHATEHUM
TMPOIYKT;

- MIOPE€ TPYIIOBO-MAHIOBE 3 JI0IaBAHHSM €KCTPAKTY 3 KOPIHb JIIKapChKOT poc-
nuHu Astragalus membranaceus (Fisch.) Bunge.(35 1), rotosuii (pyHKIIOHATBHUIHA
MPOIYKT;

- CIK TpYIIEBHH 3 [0JaBaHHAM EKCTPAaKTy 3 KOPIHb JIKAPCHKOI POCIMHU
Astragalus membranaceus (Fisch.) Bunge.(# (<), roToBuii (QyHKIIOHAILHHUI OPOIYKT;

- CIK MaHTOBHUI 3 JOJAaBaHHIM EKCTPaKTy 3 KOpIHb JIKAPChKOI POCIUHU
Astragalus membranaceus (Fisch.) Bunge.(# (<), roToBuii (QyHKIIOHAILHHUIA OPOIYKT;

Ha 3anpononoBanuii acOpTUMEHT OyJI0 po3pOOJIEHO PELENTYpHI 3aKIaJKH Ta
HOPMH BUTPAT CUPOBUHHU.

[IpoekTyBaHHS cKiIaay MNOPOAYKTY, PO3PaxXyHOK pEUENTypHUX 3a-
KJaJOK Ta HOPM BUTpAT cupoBHHU. B maboparopuux ymoBax Oyno0 BUTOTOBIIE-
HO mapTii GYHKIIIOHATBHUX MPOIYKTIB B ACOPTUMEHTI, KWW HAaBEJACHO BHIIE. Acop-
TUMEHT MPOAYKTIB OyJIO MPEACTABICHO HA PO3TIIS ] ASTYCTAIlIHOT KOMICIi, BIIITOBI/I-
HO 110 [Tonoxxenns npo LleHTpanbHy ragy3eBy JeTyCTallliiHy KOMICItO 3 OIIHKH SIKOC-
Ti IPOAYKTIB AUTAYOTO XapuyyBaHHS, MOJOYHOKOHCEPBHOI Ta COKOBOI MPOIYKIIii, Ta
THIITUX YUHHUX HOPMATUBHHX JOKyMeHTIB [136, 137].

PenienTypHi 3akiajakyd, HOpPMUA BUTpAT CUPOBUHU OYyJIO BIAKOPEKTOBAHI MICIs
CEHCOpPHUX AOocTiIkeHb. DyHKIIOHATBHI MPOIYKTH Ta COKM HOPMYIOTh 3a MOKa3HU-
KOM BMiCTy MacoBO{ YaCTKH PO3YMHHHUX CYXUX PEUOBHH.

Jl7is MaTeMaTHYHUX PO3PAaXyHKIB BUKOPUCTOBYBaU hopmymnu 4,1 —4.5.

ExcrpakT 3 kopiHb Jikapchkoi pociuHu Astragalus membranaceus (Fisch.)
Bunge. (¥ <) BUpOOISAETLCA 3a NPMHIMIIOM KOHLEHTPYBAaHHS €KCTPAaroBaHOi Cy-
Mmimn 6e3 Jo/aBaHHS IyKpy. BMICT MacoBOi 4acTKM pO3YMHHHUX CYXHX PEYOBHUHU B

€KCTpaKTi BU3HAYAEMO 3a popmMyiioro 4.1.
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100-Mmixc
M =— 4.1
Extract 100 +K ( )

Ie :

M Eviracr - BMICT MACOBOT YaCTKHM PO3UYMHHUX CYXUX PEYOBUH B €KCTPaKTi, %;

M ,.ix - BMICT MaCcOBOi YaCTKH PO3YMHHUX CYXUX PEUOBHH B CYMIIIIl TICTIsl €KC-
TparyBaHHsl, %;

K- KinbKiCTh KOHJIEHCaTy, KT Ha 100 Kr cyMmili micisi eKCTparyBaHHS,

KinekicTs koHACHCATY K JOPIBHIOETHCS KIILKOCTI Mapu D, sika BUTpadyeHa Ha
nigirpiB 100 kr cymimi micns ekctparyBanus. Koedinient K, Moxe OyTH mpuOIn3HO

BU3HauYeHUM 3a hopMmyioro 4.2.

K=D= 100-c (ten —tst)

(4.2)

ivap —lcond

Ile :

C — TEIUIOEMHICTH cyMili micis exkcrparyBanus, [x/(kr K);

ten Ta tg - MOYATKOBA Ta KIHIIEBA CYMIIII MICJISI €KCTparyBaHHs, K

1 yvap Ta 1 cond - PI3HMIIA €HTAJBIIII IAPU Ta KOHJEHcaTy, JIK/KT.

BpaxoByroun Te, 1o 3a TEXHOJIOTiE TependaueHO BUKOPUCTAHHS ITyKPY B
ACOPTHMEHTI:

- TIIOPE MOPKBSIHO-TPYIIIEBE 3 J0/IaBaHHIM €KCTPAKTY 3 KOPIHb JIIKAPCHKOT PO-
canan Astragalus membranaceus (Fisch.) Bunge.(¥5 £<);

- TIIOpE TPYIIOBO-MAHTOBE 3 IOJABAaHHSIM €KCTPAKTY 3 KOPIHb JIIKAPCHKOT POC-
nuHu Astragalus membranaceus (Fisch.) Bunge.(# £);

- CIK TPYIICBWH 3 JOJABaHHSIM EKCTPAKTy 3 KOPIHb JIKAPCHKOI POCIUHU
Astragalus membranaceus (Fisch.) Bunge.(¥ E<);

- CIK MaHTOBHUH 3 JOJaBaHHSIM EKCTPAKTy 3 KOPIHb JIKApCHhKOI POCIWHU
Astragalus membranaceus (Fisch.) Bunge.(¥ E);

BMICT MacOBOi YaCTKH PO3UYMHHUX CYXHX PEUOBUH BU3Ha4anu 3a popmynamu 4.3, 4.4.

A m +A m
__ “puree’’‘puree sugar//tsugar
M = 100 4.3)

Ile :

M — BMiCT MacOBOIO YaCTKH PO3YMHHHUX CyXUX PEUOBUH B MIOPE;
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A puree T A ggor - BMICT BIIIOBIHO IIOPE Ta IYKPY y cyMini, %;
M pyree T4 M gygar - BMICT MACOBOI YACTKU PO3YMHHMX CYXUX PEYOBHH BIJIIOBI-
IHO y IMIope Ta IYKpil, %o (M gyeor = 100%)
besnocepenHb0 BMICT MAaCOBOIO YaCTKH CyXUX PEUOBHUH y TOTOBOMY MPOIYKTI,
a00 COKY BKJIIOYAIOUYH - CHPOTI TPAHATOBUH 3 JIOJIaBaHHSIM €KCTPAKTY 3 KOPIHb JIKap-

cbKkoi pociuuu Astragalus membranaceus (Fisch.) Bunge.(# (<) BusHauamu 3a ¢op-

MyJI010; 4.4.

A m +A m
__ 4“productMproductT™extract'textract
M = 100 (4.4)

Ie :

M — BMICT MacOBOIO YaCTKH PO3YMHHHUX CYXUX PEUYOBUH B MPOAYKTI 00 COKY;

A puree Td A exract — BMICT, BIAIIOBIJIHO IIIOPE Ta €KCTPAKTY y MPOIYKTI abo co-
Ky, %0;

M pyree TA M exgract - BMICT MACOBOI YaCTKM PO3YMHHUX CyXHMX PEYOBHH BIAIO-

BIJIHO Y IMIOPE Ta €KCTPaKTi , %

Tabmuns 4.1
PenenTypHi 3aKk/JaIKM Ta HOPMH €KCTPAKTY
AcCOpTUMEHT CupoBuna MacoBa yacTka pos3- Binxonu, Hopwma, kr
Ta Marepiaiu YUHHUX CyXUX %
pe4oBuH, %
Excrpakt 3 kopinb | Cymim — micis 8 47 1887

JIKapChbKOT POCIHMHHU | MPOLIECY EKCT-
Astragalus membra- | paryBaHHs
naceus (Fisch.)Bunge.

(= 1)

B Ta0auiii HaBe1IeHO MOKA3HUKW CHPOBUHU - CYMIIII MICIIsl TPOIIECY €KCTparyBaHHs

Ha ocHOBi CeHCOpHHMX OOCHIKeHb Ta MaTEMaTHYHOTO MOJEIIOBAaHHS OyIo
pPO3pO0SIEHO pelenTypHi 3aKJIaJKd Ta HOPMU BHUTpPAT CHUPOBUHHU IPHU BUPOOHMIITBI
MPOAYKTIB (PYHKIIIOHAJIBHOTO MPU3HAYCHHS U1l Xap4yyBaHHS AiTeH 3 1HGEKIIHHUMU
3a0pIOBAHHIIMH, SIKI HaBeIeHO y Tabn.4.1- 4,3.

Hopwmy nipu BUTOTOBIIEHH] CUPOITy BU3Ha4au 3a hopmynoro 4.5

__.a-100-1000

"~ (100-b)-c (4.5)



261

Jle : X — HOpMa BUTpAT CUPOBHUHHM, KT; @ — MACOBA YaCTKa PO3UYMHHUX CYXUX
pedoBHH cuporny, %o;b — BIAX0aU IPU BUPOOHUIITBI, %0;C - MacOBa 4aCcTKa PO3UYNHHUX
CYXHUX PEUOBUH CUPOBUHHU, Yo.

Tabmuis 4.2

PenenTtypHi 3aKjIaKH Ta HOPMH IIOpe

AcCOpTUMEHT CupoBuna Penentypa, kr va 1 | Binxoau, % | Hopwma Butpar
Ta MaTepiaau TOHY MPOAYKIIIi Ha | TOHY roTOBO1

MIPOAYKIIIT

[Trope MOpPKBSIHO- | MopkBa 432,42 14 502,81

TpyIIeBE 3 JOAaBaHHIM

eKCTPaKTy 3 Kopinb yi- | I'pyma 302,58 6 321,9

KapChKOI pociauHu

Astragalus Excrpakr 149,96 3 154,6

membranaceus(Fisch.)

Bunge. (¥ ) Hyxop 115,04 3 118,6

[Trope rpymoBo- | ['pyma 385,0 6 409,6

MaHTOBE 3 JI0/IaBaHHSIM

EKCTPAKTY 3 KOpiHB - Manro 350,0 11 309,3

KapChKOI pociauHu

Astragalus Ekctpakt 149,96 3 154,6

membranaceus(Fisch.)

Bunge. (¥ ) yxop 115,04 3 118,6
Ta6mus 4.3

PeuenTtypHi 3akj1aKu Ta HOPMH COKIiB Ta CHPOIy

ACOpTUMEHT CupoBuna Peuenrypa Binxoau, | Hopma Butpar Ha |
Ta MaTepiaan B YaCTHHAaX, %o % TOHY NPOAYKIIT

Cik rpymesuit 3 noma- | ['pymri 80 36 1250
BaHHSAM EKCTPaKTy 3 KO-
piHb JIKapChKOi POCIUHU ExcTpakT 15 3 154,7
Astragalus membranaceus
(Fisch.) Bunge. (3 &) IykpoBuii cupor 5 3 51,6
Cik MaHroBHi 3 1o/1aBaH- | MaHro 80 40 1334
HSM EKCTPakTy 3 KOpiHb
JIKAPCHKOT POCIIMHU | ExcTpakT 15 3 154,7
Astragalus membranaceus
(Fisch.) Bunge. (3 &) IykpoBuii cuporn 5 3 51,6
MacoBa yacTa pO3YMHHHX CyXUX PEYOBUH B rOTOBOMY COKY — 11,5 %
Cupon rpanaroBuil 3 noaa- | ['panatu 70 62 12500
BaHHSIM €KCTPAKTY 3 KOPIHb
JTKapChKOi pociuHU | EKCTpakT 30 3 310
Astragalus  membranaceus
(Fisch.) Bunge. (¥ )

MacoBa JacTa pO3YMHHHMX CYXHUX PEUOBHH B TOTOBOMY cHportli — 57 %
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Pesynbratu gocnimxeHb OyAyTh BUKOPHCTaHI MPH PO3POOJIEHHI HOPMATHUB-
HUX Ta TEXHOJOTIYHHMX JOKYMEHTIB Ha BUPOOHHUITBO MPOAYKTIB (PYHKIIIOHATIHHOTO
MpU3HAYCHHS JJIA JIIKYBaJIbHO-TIPO(GIIAKTUIHOTO XapuyBaHHS JiTeH 3 1HGEKIIHHUMU

3aXBOPIOBAHHSIMU.

MarteMaTH4He 00YMCJIEHHS MAapaMeTpiB Ta pPo3pol0JieHHS PeKUMIB Tell-
JIOBOI cTepuJrizamii

JocnipkeHHs mpoBeaeHi cyMicHo 3 Jloktopom dinocodii Li Yunbo.

TemnoBy 00poOKy TIPOIYKTIB TPUBAIOTO 30€piraHHs, Ha3WBAIOTh 3arajbHUM
TEpPMIHOM - ctepuiizaiis. L{ei mpoiec mpoBoasATH 3 METOIO 3HUILIEHHS MIKpOOIB MpH
OyIb-SIKMX TeMIlepaTypax. 3a 3arajbHONPUUHATHUMH MpPaBUIAMH, CTEPUIII3allis 1€
mporiec, KUl mpoBoAATh 3a Temiiepatyporo 100 °C 1 Bume. [Iporec, sskuii mpoOBOASTH
3a Temrieparyporo 100 °C 1 Hukue Ha3uBaeThCs nacrepuzaritis [137].

B pe3ynbTaTi nmpoBeAeHUX MONEPEaHIX JOCIHIKEHb 3alpONOHOBAHO ACOPTH-
MEHT (PYHKIIOHAJIBHUX MPOAYKTIB JIKYBaIbHO-MPO(MIIAKTUYHOTO MPU3HAYEHHS IS
XapuyBaHHS JITeH 3 1HQEKIIMHUMU 3aXBOPIOBAHHSIMH.

L. IlpoaykT He dacoBaHM y CIOKUBUY Tapy, AKUI MependaueHo BUKOPHCTO-
BYBATH, SIK IHTPEIIEHT MTPHU BUPOOHUIITBI IPOYKTIB (DYHKI[IOHATBLHOTO MPU3HAYEHHS,

- €KCTPAaKT 3 KOpPiHb JiKapchkoi pociauHu Astragalus membranaceus (Fisch.)
Bunge. (¥ %),

II. ITponykT He (acoBaHUI y CHOXKHBUY Tapy, sSIKMM MepeadadeHo BUKOPUC-
TOBYBAaTH, SIK HamiBpaOpUKaT 3 MOAATIbIINM (acyBaHHSIM y CIIOKHBUY Tapy Ha 1HIIUX
POMMCIIOBUX MOTYKHOCTSIX

- CHPOII TPAHATOBHH 3 JTOJIABAHHSM E€KCTPAKTy 3 KOPiHb JIKAPChKOI POCIUHU

Astragalus membranaceus (Fisch.) Bunge. (3 1);

III. TIponykTu dacoBaHi y COKUBYY Tapy Ta rependayveHi s B)KMBaHHS 0e3
MOTIEPEAHBOT0 KYTIHAPHOTO 0OpOOIECHHS
- CHPOII TPAHATOBHH 3 JTOJIABAHHSM E€KCTPAKTy 3 KOPiHb JIKAPChKOI POCIUHU

Astragalus membranaceus (Fisch.) Bunge. (3 1¥);
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- TIIOPE MOPKBSIHO-TPYIIIEBE 3 J0/IaBaHHIM E€KCTPAKTY 3 KOPIHb JIIKAPCHKOT PO-
ciunu Astragalus membranaceus (Fisch.) Bunge. (34 1<);

- MIOPE TPYIIOBO-MAHTOBE 3 JI0JIaBaHHSIM €KCTPAKTY 3 KOPiHb JIKapChKO1 poc-
nunu Astragalus membranaceus (Fisch.) Bunge. (3 £);

- CIK TpYIIeBHH 3 JOJaBaHHSAM EKCTPAKTy 3 KOpPiHb JIKApCHhKOI POCIUHU
Astragalus membranaceus (Fisch.) Bunge. (3 1¥);

- CIK MaHrOBUH 3 J0JaBaHHSAM EKCTPAKTy 3 KOPiHb JIKApCHhKOI POCIUHU
Astragalus membranaceus (Fisch.) Bunge. (3 1%).

Po3po6eHHs pexuMiB TEIUIOBOI cTepuiiizalili abo macrepusaliii mpoBOIUIIO-
Csl 3T1HO 3 YNHHUMHU METOJIMKaMHM, Ta METOAAMH SIK1 3aTBEPIKEH]1 Y BCTAHOBJICHOMY
nopsaky [137], npuHiunoM miadopy yMOB HarpiBaHHs, SIKi HEOOXIAHI I 3aruoennt
MIKpPOOpPraHi3MiB — 30y/IHUKIB TICYBaHHS MPOAYKTY, Ta 3a0€3MeYyI0Th BUPOOHUIITBO
MPOYKTIB TPUBAJIOTO 30€piraHHs, BIMOBITHO O BUMOT HOPMATUBHOI Ta TEXHOJIOTI-
YHOT JJOKYMEHTAIIii.

[IpoBenenns BUnNpoOyBaHb 3 PO3POOJIEHHS TMapaMeTpiB TEPMIYHOTO 0OpOO-
JICHHSI POJTyKTiB TPUBAJIOTO 30€epiraHHs BKIIOYA€ HACTYIIHI €TalH:

— BUOIp TECT-MIKpOOPTaHi3MiB 1 BU3HAUYEHHS TEPMOCTINKOCTI
p,...z°c) (4.6);
— PO3paxyHOK BEJIMYMHU MOTPIOHOT JIETaTLHOCTI (F TZo c abo ATZo c ) 4.7);

— miabip pexumy crepuiizamii abo macrepusainii, KA 3a0e3nevye MoCsT-
HEHHS HEOOX1JHOI JIETAJILHOCTI;

— 1abopaTopHY MEPEBIPKY MiAIOPaHOTO PEKUMY;

— MEPEBIPKY PEXKUMY Y BUPOOHUUHMX YMOBAX.

[IponyKTH AMTAYOrO XapdyyBaHHS TPUBAIOrO 30€piraHHs, BIAHOCATHCA [0
OPOAYKTIB TpynH A, 3TiIHO HOpMATUBHOMY AOKYMeHTY [137]. OnHo4acHO MPOIYKTH
TpuBasoro 30epiranus, y skux nokasuuk pH Bix 3,7 no 4,2, HanexaTh 10 NPOAYKTIB
rpynu B, 3riiHo HopMaTuBHOMY nOKyMeHTY [137]. s nocmikeHHs] BUKOPUCTOBY-
BaJIM MOKa3HUKH TEPMOCTIHKOCTI TecT-MikpoopranizmiB — C.botulinum; B.polimyxa;

B.macerans.
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J7is BU3HAaYEHHs MOKa3HUKIB TEPMOCTIMKOCTI TECT-MIKpPOOPTaHi3MiB BUKOPU-
CTOBYIOTh IIITAMH TECT-MIKPOOPTaHI3MIB, TEPMOCTIHKICTh SAKuUX y ¢ochaTtHOMy Oy-
dbepHOMY pO3UMHI HE HUKYE MTOKA3HUKIB, HaBeJCHUX y Ta0Omuli 4.4.

Tabmuus 4.4

Iloxa3HMKHU TePMOCTIMKOCTI TecT-MiKpoopraHismiB y ¢pocharnomy 0ydhepHomy po3uunHi

IToxazHuUKH
TecT-MikpooprauizMu pH Temneparypa, C TEPMOCTIHKOCTI _
D . Z C
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 7,0 121,1 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

HeoOxiany eTanbHICTh PEeKUMY CTEpHITI3aLil FTZOCC ATZCC , X8.p0O3paxoByBa-

71 32 PopMYyJI0I0:

of 2° Co V100
FZ°© (ATZO < ):DTO C(ngu() (4,8)

ae:

T — 6a3ucHa temneparypa, ‘C;

Z — xinbKicTsh rpaaycis, °C, Ha sKi MOTPIOHO 3MIHUTH TEMIEPaTypy HArpiBy
cepesoBuINa, o0 yac TepMiuHO1 3arudesti MikpoopraHizmis 3MiHUBCes y 10 pasis;

D1°c— 3HaUY€HHS MOKa3HUKA TEPMOCTIMKOCTI TECT-MIKPOOPraHi3My y MPOIyK-
Ti, IO CTEPUITIBYETHCH, 3a OasucHoi Temmeparypu, T °C, XB;

V — 06’€M MPOAYKTY B OMHMII TAKOBAHHS, CM °;

Co — MOYATKOBA KiNbKICTh crop (KIITHH) TECT-MiKPOOPraHi3MiB B M’ IIPOJY-
KTy, III0 CTEPUITI3YETHCS;

X — mompaBOYHUN KOCPIIIEHT IJIsT aTPOKCUMYBAHHS KPUBOi BIDKUBAHHS €KC-
MOHEHLIAJBHOIO MPsAMOI0 TNpuiiMaioTh piBHUM ( mpu BU3HAYEHHI MOro mMpoOiIT-
METOJIOM; MPH B)KMBaHHI 3HAYCHHS X, AK€ BHU3HAYAIOTHh MPOOIT-METOAOM, MpHUiimMa-
10Th piBHUM 0);

S — nonmycTrMui MiKpoOioJIoriyHuiA Opak KOHCEPBIB MpuiimMaroTh piBHUM 0,01%);
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Jlsis BU3HAUEHHS! HEOOXITHOT JIETAIbHOCTI PEXXHUMIB cTepuii3allii OyJiu BUKO-

pHCTaHi JaHi, sIK1 HaBeJAeHO B Tab. 4.5.

Taomurg 4.5
HopmaTuBu He0OXiZAHOI J1eTATBLHOCTI PesKUMIB cTepuJIi3aii
Tecr- . .
IIponyktu pH MIEPOODIAHIaME HeoOxigHa neTanbpHICTh, XB
Osoueso- 4,4 | C.botulinum F'' —08
dpyxrosi 4,4-5,1 | C - V,-C,-100
4-3, .sporogenes 15-10 (104 pH 4.0 )-(1g V! Cy- LX)
121°c S
5,2-6,5 | B.stearothermophilus V.-C,-100
F ]12 21 - . =(17 pH—47.5 )} (1g—"—+1)
<4,0 | B.polymyxa Fllzll?c =0,42

VY pe3ynbTaTi MpOBEACHHUX MaTeMAaTHUYHUX OOYUCIEeHb Oynu OOrpyHTOBaHI
napaMeTpu PeKUMIB TEIIJIOBOT 0OpOOKH:
[Trope MOPKBSHO-TPYIIEBE 3 I0JIABAHHSAM €KCTPAKTY 3 KOPiHb JIIKapChKOi po-
cnunu Astragalus membranaceus (Fisch.) Bunge. (3 <)
25—-30-25
120°C

dacyBaHHs B 0aHku ckJisaHl Tuny [1I- 58-205;

Temnepatypa ¢acyBanns He meniue Hix 80 °C;
[Toxasnuk pH He Oinbie Hixk 4,9.
[Trope rpyIoBO-MaHIOBE 3 JI01aBaHHSAM €KCTPAKTy 3 KOpiHb JIIKapChKOi poc-
nmuny Astragalus membranaceus (Fisch.) Bunge. (3 )
20—15-25
100°C

dacyBanHs B 0aHku ckJisgHl Tuny 1I- 58-205;

Temnepatypa ¢acyBanns He meniue Hix 80 °C;
[Toxasnuk pH He Oinbiue Hixk 4,4.
Cik rpymeBuil 3 JOJaBaHHSIM EKCTPAKTy 3 KOPiHb JIKAapCbKOi POCIMHU

Astragalus membranaceus (Fisch.) Bunge. (3 1),
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Cik MaHTOBWH 3 JMOJAaBaHHSIM EKCTPAKTy 3 KOPIHB JIKAPCHhKOI POCIUHU
Astragalus membranaceus (Fisch.) Bunge. (34 %)
15—-15-20
100°C

dacyBaHHs B ISAKH CKIstHI Trny [11- 53-205;

Temnepatypa ¢acyBanns He meniue Hix 80 °C;

ITokazuuk pH He Ginbine Hixk 4,4.

Cuporn rpaHaTOBUN 3 JTOJIaBaHHSAM EKCTPAKTY 3 KOPiHb JIKapChKOI POCIUHU
Astragalus membranaceus (Fisch.) Bunge. (3 1<);

- HArpiB B TEIIOOOMIHHUKY 10 TeMepaTypu crepuiizamii (112 +2) °C;

- BUTPUMKA y BUTpuMyBadi mpu Temmeparypi (112 £2) °C — 60 c;

- Temrieparypa dacyBanss He MeHme Hix 94 °C

- BTpMMAaHHs TOTOBOI IpOoayKIii 3a Temmeparyporo (94 +£2) °C — 40 XxBUIuH;

®dacyBaHHs B sIKY ckisHl Tumy I11- 53-205;

[Tokaznuk pH He OinbIne Hixk 4,4;

MacoBa 4yacTka po3UYMHHHUX CyXUX peuoBUH — 57 %.

Cuporn rpaHaTOBUN 3 JIOJIaBaHHSAM EKCTPAKTY 3 KOPiHb JIKapChKOI POCIUHU
Astragalus membranaceus (Fisch.) Bunge. (35 &) ta EKCTpakT 3 KOpiHb JIIKapChKOi
pociunu Astragalus membranaceus (Fisch.) Bunge. (3 ), BUpoOIseTbes 3 BMICTOM
MacoOBO1 YaCTKM PO3YMHHUX CyXUX pedoBUH 57 %. BilnoBiiHO YNHHMX HOPMATHUBHUX
JNOKyMeHTIB [137], eKkcTpakTu Ta CUpOIU KOHTPOJIIOIOTh Ha BIAMOBIAHICTh MOKAa3HUKAM
O€3MEeYHOCTI, SIK MPOAYKTH, SIKi BITHOCATH 110 TpynH I'. Taki npoyKTH 103BOJICHO KOH-
CEpBYBATH 3a MPUHIUIIOM «rapstoro (acyBaHHs ». B Toii ke vac micis mpoBeneHHS
EKCIIEPUMEHTATIBHHUX JIOCITI/HKEHb, BPaXOBYIOYH BUMOTHY MTAPaMETPIB aCENTHYHOTO KOH-
CEpBYBaHHsI, HAMH 3aIIPOIIOHOBAHO

Pexum nepen gacyBanHsIM

- OXOJIOJKEHHS B TEIIOOOMIHHHKY 110 TeMmeparypu 35°C;

Temneparypa dacyBanus He Buiie 35 °C.

Tapa 1715t GacyBaHHs - MilIKH GaraTOMIApOBi acerTHYHi, MicTKicTh 200 1M°;

MacoBa 4acTka pO3YMHHHUX CyXUX PEYOBUH HE MeHIIe HixK 57 %.
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Po3po6eni pexxuMu nepeBipeHi y 1a0opaTOpHUX 1 TPOMUCIOBUX YMOBaxX Ta

3aTBEPKEHI Y BCTAHOBJICHOMY TOPSJIKY, BIJIITOBITHO /10 TIPOIIECTYPH.

SkicTh Ta 0e3MeYHICTh MPOAYKTIB (PYHKIIOHATBHOIO NPU3HAYECHHS 1JIA
Xap4yBaHHs AiTeil 3 iHpekUiiHUMHU 32aXBOPIOBAHHAMH

TexHosorii BUpOOHUIITBA MOBUHHI 3a0e3MeuyBaTH SKICTh Ta OE3MEYHICTh
OpOAYKTIB xapuyBaHHA. [IpoaykTu moBuHHI OyTH O€3NME€YHUMH, BIATOBITATH BUMO-
ram MPOMUCIIOBOT CTEPUIILHOCTI, & CaM€ BIJICYTHICTh y MIPOJYKTaX TPUBAJIOTO 30epi-
raHHs MIKPOOPraHi3MiB, 3JJaTHUX PO3BUBATHUCS TPHU TeMmIlepaTypi 30epiraHHs, BCTa-
HOBJICHOT I KOHKPETHOTO BUJY MPOAYKTIB, a TAKOXK MIKpPOOPTaHi3MiB Ta MIKpOO-
HUX TOKCHHIB, HEOE3MEYHNUX JIJIS 30pOB's TroauHA. OTHOYACHO MPOIYKTH TPHBAJIO-
ro 30epiranHs MOBUHHI OyTH MiIKpoOl0JIOTiuHA CTaOLIbHI - BIAMOBIAHICTH MIKpOOiO-
JIOTTYHMX TIOKA3HUKIB SKOCTI MPOJYKTIB TPUBAJIOr0 30€piraHHs BUMOTaM, sIKi BCTa-
HOBJICHI HOPMATHBHOIO Ta TEXHOJOTIYHOIO JOKYMEHTAIlI€10 Ha KOHKPETHUI BU TIPO-
aykiii. OIHOYacHO NPOAYKTH XapuyyBaHHsS TMOBHHHI BIATOBITATH BUMOTaM SIKOCTI.
TepMiH SIKICTh XapuOBUX MPOAYKTIB BKIIIOUAE MIUPOKY CYKYITHICTh BIACTUBOCTEH, SIK1
XapaKTepU3yITh XapuoBi 010JI0T14H1,(PYHKIIOHATIBHI BIACTUBOCTI MPOIYKTIB, TOLIO.

Jlis mpoBeAeHHsI JOCTIIKEeHb OyJO BHUTOTOBJIEHO B MPOMHCIOBUX YMOBax
ACOPTUMEHT MPOJYKTIB (PYHKIIIOHAJIILHOTO MPpU3HAYAHHS ISl XapuyBaHHs JITeH 3 1H-
(dexLiHHIMU 3aXBOPIOBAHHIIMHU:

- Excrpakt 3 xopiHb Jikapchkoi pociuHu Astragalus membranaceus (Fisch.)
Bunge. (35 ();

- Cupon rpaHaTOBHi 3 10JaBaHHIM €KCTPAKTy 3 KOPiHb JIKaPCHKOT POCIUHU
Astragalus membranaceus (Fisch.) Bunge. (¥ 1<);

- ITrope MOpKBSHO-TpYyIIEBE 3 JOJAaBAHHSIM EKCTPAKTy 3 KOPIHBb JIKApPCHKOI
pocnunu Astragalus membranaceus (Fisch.) Bunge. (3 1%);

- [Trope rpymoBo-MaHroBe 3 AOJaBaHHSIM €KCTPAKTYy 3 KOPiHb JIKApChKOi po-

caunu Astragalus membranaceus (Fisch.) Bunge. (35 £);
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- Cik TpymeBuil 3 J0MaBaHHSIM EKCTPAKTy 3 KOPiHb JIIKAPChKOT POCIUHU
Astragalus membranaceus (Fisch.) Bunge. (3 1¥);

- Cik MaHTOBWH 3 JOJaBaHHSM CKCTPAKTy 3 KOPIHb JIIKAPChKOI POCIHUHU
Astragalus membranaceus (Fisch.) Bunge. (3 1%).

ACOpPTUMEHT BUTOTOBJICHO y crniokuBuy Tapy tumy III- 58-205 Ta III- 53-205.
OnutHa mapTis ckmanana 50 OJUHUIE CTIOKUBUOKO Tapu KOXKHOTO BHY MPOYKIIIi.
['oToBY mpoxaykiiro 30epiraid B yMOBax HE PETyJIbOBaHOTO ckiamy. I[Iporsrom
TPHOX, J€B’ATH Ta JBAHAIIATH TPOBOJWIN BUOIPKY Ta JOCHIKYBAaTU MOKA3HUKH
SIKOCT1 Ta O€3MEeYHOCTI.

PesynbraT nocmimkens Gi3UKO-XIMIYHHX MOKa3HUKIB HaBeJIeHO y Taoi. 4.6 - 4.8.

Tadonuis 4.6

Di3uKo-XiMiYHi MOKA3HUKM €KCTPAKTY i cupomny y nepioxa 30epiranns (n=3, P>0,95)

[Tokazuuku ACOPTHUMEHT , TEpMiH 30€piraHHs, MiCSIIi

ExcTpakT 3 KopiHb Jlikapchbkoi pociiu- | Cupon rpaHaTOBUH 3 I0IaBaHHIM €K-
HU Astragalus membranaceus (Fisch.) | cTpakTy 3 KOpiHb JiKapchKO1 pOCIHHU

Bunge. (¥ 1<) Astragalus membranaceus (Fisch.)
Bunge. (4 1)
3 9 12 3 9 12
MacoBa  uyacTka 57,0 57,0 57,0 57,0 57,0 57,0

PO3UMHHHX CYXHX
pedoBuHH, Yo

MacoBa 4acTka 0,5 0,5 0,5 0,5 0,5 0,5
TUTPOBAHOI KHUC-
JIOTHOCTI, B TIepe-
paxyHKy Ha s0-

ay4dHy, %

MacoBa  uyacTka 0,01 0,01 0,01 0,01 0,01 0,01
Bitaminy C, %

MacoBa yacTka 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002

BiTaMiny B; %

Macoga vactka 0,00025 0,00025 0,00025 0,00025 0,00025 0,00025
BiTaMiHy B, %

MacoBa yacTka 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002
BiTaMiHy B %
MacoBa yacTka 0,002 0,002 0,002 0,002 0,002 0,002

BiTaminy PP

MacoBa yacTka 0,00025 0,00025 0,00025 0,00025 0,00025 0,00025
BiTaminy E
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Tabnurs 4.7

®Dizuko-xiMiuHi MOKA3HUKHU MIOpe Yy nepioa 30epiranns (n=3, P>0,95)

ITokazuuku

ACOPTUMEHT , TepMiH 30epirantsi, MicsIi

[Trope MOpKBSIHO-TpyIIEBE | [Trope rpymoBo-mMaHrose

3 107aBaHHSAM €KCTPAKTY 3 KOPiHb JIKapChKOI pOCIMHU
Astragalus membranaceus (Fisch.) Bunge. (3 )

3 9 12 3 9 12
MacoBa dacTka 14,0 14,0 14,0 14,0 14,0 14,0
PO3YMHHUX Cy-
XX pevoBH-
HH, %
MacoBa YacTka 0,5 0,5 0,5 0,5 0,5 0,5
TETPOBAHOI KHC-
JIOTHOCTI, B IIe-
pepaxyHKy  Ha
a0myqny, %
MacoBa dacTka 0,01 0,01 0,01 0,01 0,01 0,01
Bitaminy C, %
MacoBa yacTka 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002
BiTamiHy B; %
MacoBa yacTka 0,00025 0,00025 0,00025 0,00025 0,00025 0,00025
BiTamiHy B, %
MacoBa gacTka 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002
BiTaminy Bg %
MacoBa gacTka 0,002 0,002 0,002 0,002 0,002 0,002
BiTaminy PP
MacoBa yacTka 0,00025 0,00025 0,00025 0,00025 0,00025 0,00025
BiTaminy E
TabOmui 4.8
®Dizuko-xiMiuHi MOKA3HUKHU COKIB y nepioa 30epiranns (n=3, P>0,95)
[Toxa3Hukm ACOpPTUMEHT , TepMiH 30epiraHHs, MiCsIIi

Cik rpymeBuit | Cix MaHTOBUH

MacoBa yactka M’aKoTi 35 %

3 107aBaHHSAM €KCTPAKTY 3 KOPiHb JIKapChKOI pOCIMHU
Astragalus membranaceus (Fisch.) Bunge. (3 )

3 9 12 3 9 12

MacoBa 4acTtka
PO3UYUHHUX  CY-
XHUX peyuoBU-
Hu, %

12,0 12,0 12,0 12,0 12,0 12,0

MacoBa d4acTka
TETPOBAHOI KHC-
JIOTHOCTI, B IIE-
pepaxyHKy  Ha
s10ayuny, %

0,5 0,5 0,5 0,5 0,5 0,5

MacoBa uacTtka
Bitaminy C, %

0,01 0,01 0,01 0,01 0,01 0,01
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Kinens 12011 4.8

IMTokazuuku

ACOPTUMEHT , TepMiH 30epirantsi, MicsIi

Cik rpymeBuit |

CiK MaHroBUI

MacoBa yactka M’aK0Ti 35 %

3 mogaBaHHSAM €KCTPAKTY 3 KOPiHb JIKAPChKOI POCIUHU
Astragalus membranaceus (Fisch.) Bunge. (3 &)

3 9 12 3 9 12
MacoBa uactka 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002
BiTamiHy B; %
MacoBa uactka 0,00025 0,00025 0,00025 0,00025 0,00025 0,00025
BiTaminy B, %
MacoBa gacTka 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002
BiTaminy Bg %
MacoBa uactka 0,002 0,002 0,002 0,002 0,002 0,002
BiTaminy PP
MacoBa uactka 0,00025 0,00025 0,00025 0,00025 0,00025 0,00025
BiTaminy E

PesynbpTaTtu mgocnimpkeHb MIKpOO10JIOTIYHOI CTaOLIBHOCTI Ta MPOMUCIIOBOI

CTepUJILHOCTI HaBeneHo y Tabnd.. 4,9 ta 4.10. BinmoBigHO 10 BUMOT MIOpE Ta COKU

OyJ10 BIIHECEHO JI0 MPOYKTIB IPYMU A, €KCTPAKT Ta CUPOM 110 MpoaykTiB rpymu I [137].

Tabmuis 4.9
IIpomuc/ioBa cTepUIIbHICTH MIOPeE i COKIB QYHKIIOHAJHLHOIO MPU3HAYEHHA, Tpyna A
MikpoopraHi3zmu, Hopma Pesynbrar
SIK1 BUSIBJSUTA Y TIPOTYKTI TOCJIIIHKEHHS
CnopoytBoprotou 1 me3zodinpHi ae- | He 6umbmie 11 kimitun y 1 1 (Ky0.cM) 0,1.
poOHi Ta (GaKyJIbTaTUBHO - aHAEPOO- | MPOIYKTY BiJIMIOBi/1a€

HI MIKpOOpPTaHi3Mu rpynu B.subtilis

CnopoyTtBoprotodi Me30¢iIbHI aepo-
OHi 1 pakyTpTaTHBHO-aHAEPOOHI Mi-
KpOOpraHi3Mu Ipynu B.cereus Ta
(abo) B.polymyxa

He nonyckaetbcs

He BusBneno

Me3zodinbHi KI1ocTpuii

He nonyckaerncs

He BusBieno

HecnopoyTBoproroui  MiKpOOpraHi3-
Mu Ta (a00) TuricHeBl rpudu, Ta (abo)
TPIKIKI

He nonyckaetbcs

He BusBneno

CnopoyTtBoprotoui TepMO(piJIbHI aHa-
epoOHi, aepoOHiI 1 (aKyIbTaTUBHO
aHaepoOHI MIKpPOOPTaHi3MH

He nomyckaerbes

He BugBieno

[Tpu 3araapbHOMY OTJISAI YKYHOpPEHUX OaHOK 1 IUISIIIOK 3 MPOAYKTOM, Aedop-

MOBAHHUX TapH Ta KPHUIIOK, MEPEKIC KPUILIOK, BUCTyIAOue I'yMOBE KUIbLE, TPIIIUHU
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abo0 CKOJ CKJia, HETIOBHA MOCa/AKa KPUIIOK BIAHOCHO TOpiia Tapu, 60MOaxy, XJIOMyIi
KPUIIKH, IJISIM IUTICHSIBIHHSA, YTBOPEHHS MPHUCTIHHOTO KIJBbIS Ha MEXI MPOIYKTY 3
TapoIo, BUMAIHHS OCaly Ha JHI Tapy, IOMYTHIHHS, Ta IHIIUX BUJIUMHUX O3HAK PO3BU-
TKY MIKPOOpPTaHi3MiB HE BUSBIJICHO.

Taomurg 4.10

IIpoMuc/I0Ba CTePUIBHICTH eKCTPAKTY i cupony GyHKIiOHAJILHOIO NPpU3HAYeHHs, rpyna I’

MikpoopraHi3zmu,

SIK1 BUSIBIISUTH Y TPOAYKTI
["a3oyTBOpIOIOYI  CITOPOYTBOPIOIOUI
Me30(]isIbHI aepoOHiI Ta QaxyabTa-
TUBHO-aHAaepOOHI MIKPOOPTaHI3MHU
rpynu B.polymyxa

Hopma PesynbTar
JOCTIKEHHS

He BusBneno

He nonyckaetbcs

HerazoyTBoprorodi cCriopoyTBOpIO-
104l Me30(QiIbHI aepoOHi 1 (haKyTb-
TaTUBHO-aHAEPOOH1 MIKpOOpraHi3-
MU

BinmoBigaroTe BUMOTaM MpOMHUCIOBOT
CTEpWIIBHOCTI. Y BUMAJIKy BU3HAUYCHHS
KUJIBKOCTI IIUX MIKPOOpraHi3MiB, BOHA
He noBuHHa nepesunryBatu 90 KYO y

He BugBieno

11 (cm) IIPONYKTY
He nonyckaeTncs
He nomyckaerbes

He BusBneno
He BugBieno

Me3zodinbHi KIoCTpuii
HecnopoyTtBoprorodi  Mikpooprasis-
Mu Ta (a00) TuricHeBl rpubu, Ta (abo)
TPIKIKI

PesynbTaTti moCimimKeHb CBiMUaTh, MO MPOAYKTA (PYHKITIOHAIBHOTO MPHU3HA-
YyeHHs (EKCTPaKT, CHPOII, MI0pe, CiK), MIKpOO10JIOTIYHO CTabiIbHI, a came MIKpoOio-
JIOT14HI TOKa3HUKHM O€3IMEeYHOCTI MPOAYKTIB BIJIMOBIIAIOTh BUMOTAaM, SIKi BCTAHOBJIE-
Hi. OgHOYACHO, BIACYTHICTh y (YHKIIOHAJIBHUX MPOJYKTaX MIKPOOPTraHi3MiB, SKi
31aTHI PO3BUBATUCA B YMOBax 30€piraHHs, a TakoX MIKpOOPraHi3MiB 1 MIKpPOOHHUX
TOKCHHIB, HEOE3MEUHUX NJIS1 3/IOPOB'S JTIOJUHU, CBIYATH PO MMPOMUCIIOBY CTEPUIIh-
HICTb.

ACOPTUMEHT IIPOYKIIii M/ IJIaBaBCsl CECHCOPHOMY aHaji3y Ta OyB IMpe/cTaBIie-
HUIl Ha PO3TJIsA AeTycTaliiHId KoMicii. B pe3ynbTaTi npoBeneHux AOCHIIKEHb 0yI10
BU3HAYEHO OPTaHOJENTHYHI TOKa3HUKH.

ExcTtpakt 3 kopiHb Jikapcbkoi pociuHu Astragalus membranaceus (Fisch.)

N . . .
Bunge. (3 1) 32 30BHIIIHIM BUIVIANA0M Ta KOHCHUCTEHII€I0 BUITISIAE, K IPO30pa I

yCTa piuHa, BIAMIYAEThCS JIETKAa OMNAJIECICHINS 1 HASBHICTh YIIUIBHEHOTO OCaTy.

CMmak Ta 3amax HaTypajJbHUN, TOOPO BUPAXKEHUHN COJIOJKHI, CTOPOHHI CMaK Ta 3amax



272

BiacyTHIN. Komip KOBTUH 3 KOPUYHEBUM BIATIHKOM, OJHOPITHUHN 32 BCIEI0 MACOIO.

Cupon rpaHaTOBH 3 JOJAaBaHHSIM EKCTPAKTY 3 KOPiHb JIKAPCHKOI POCIWHU
Astragalus membranaceus (Fisch.) Bunge. (35 1) 3a 30BHIiIIHIM BUTJIAZ0M Ta KOHCHC-
TEHIIIEI0 BUTTISAAE, SIK IPO30pa TycTa PiAMHA, BIAMIYA€THCSA HASIBHICTh YIILTEHEHOTO
ocany. CMak KHCITyBaTO-COJIOAKHUH, 3 T0Ope BUPaXKCHUM apOMAaTOM IUIOJiB IPaHATIB
micysl TEPMIYHOTO 0OpOOIEHHS, CTOPOHHI CMak Ta 3amax BijacyTHii. Komip ogHopia-
HUH 3a BCIEI0 MACOI0, BIIACTHBUHN KOJHOPY IUIOAIB TPAHATIB, MICIs TEPMIYHOTO 00pO-
OsieHHs. BigmidaeTbcs HE3HAYHUU CBITJIIO-KOPUYHEBHUH BIJITIHOK.

[Trope MOPKBSHO-TPYIIEBE 3 TOJAABAHHSIM €KCTPAKTY 3 KOPIHB JIIKAPCHKOI Po-
canan Astragalus membranaceus (Fisch.) Bunge. (3 <) - roMoOreHizoBaHa IIOperno-
ni0Ha Maca, TOHKOTOIpiOHEeHa, 6€3 HACIHHSA, IUIOJAOHIKOK, YACTOK BOJOKOH Ta IIIKi-
pouku. [Ipu BuKIamaHH MOpe HA PIBHY MOBEPXHIO YTBOPIOETHCS 3JI€TKa rOpOUCTa
Maca abo Maca, sika 3Jierka po3TiKaeTbcs. BiaMmivaeTbest HE3HAYHA KUIBKICTh 3aTBEp-
JIUTMX KpYyHUIb M'AKOTI Ta PO3MIAPYBaHHS CJIOI0 BHCOTOIO MpubOau3Ho 4 mMm. CMmak
COJIOJIKHMI HEe HYJIOTHHIA, 3 J0Ope BUPAKEHUM apOMaTOM MOPKBH Ta TPYII MicIs Tep-
MIYHOTO OOpOOJICHHS, CTOPOHHI CMakK Ta 3amax BiAcyTHii. Komip sipko momapaHue-
BUI OJTHOPITHUH 32 BCI1€I0 MACOIO, BIACTUBHI KOJIbOPY MOPKBH Ta IPyIIaM, MICIs Te-
pMidHOTO 00poOJIeHHs. BinMivaeThCsi HE3HAYHUM CBITJIO-KOPUYHEBHUH BIJITIHOK.

[Trope TpyIIoBO-MaHTOBE 3 JOJABAHHSM E€KCTPAKTY 3 KOPiHb JIKAPCHKOi poC-
nuHu Astragalus membranaceus (Fisch.) Bunge. (35 £) - roMoreHiszoBaHa Ioperno-
ni0Ha Maca, TOHKOTOIpiOHeHa, 6€3 HACIHHSA, IUIOJAOHIKOK, YaCTOK BOJOKOH Ta IIIKi-
pouku. [Ipu BuKIamaHHi MOpe HA PIBHY MOBEPXHIO YTBOPIOETHCS 3JI€TKa TOpOUCTa
Maca abo Maca, sika 3JIerka po3TiKaeTbcs. BiaMmivaeTbesi He3HAYHA KUIBKICTh 3aTBEp-
JUTMX KpYHUIb M'AKOTI Ta PO3MIAPYBaHHS CJIOI0 BHUCOTOIO mpubau3Ho 4 mMm. Cmak
COJIOJIKHMI HE HYJOTHHUH, 3 100pe BUPAKEHUM apOMAaTOM MAHIO Ta HE 3HAYHUM apo-
MaTOM T'PYII MicCJisg TEPMIYHOTO 00OpOOIeHHS, CTOPOHHI CMaK Ta 3amnax BiacyTHii. Ko-
Jip SIPKO MMOMapaH4YeBUI OJHOPITHUMN 3a BCIEI0 MAcOI0, BIACTUBUN KOJBOPY MAaHTo,
MICJIA TEPMIYHOTO 00poOJIeHHS. BiiMidaeThbcsi HE3HAYHUN KPEMOBHUH BIJITIHOK.

Cik rpymeBuid 3 J0JaBaHHSIM EKCTPAKTy 3 KOPIHb JIKAPChbKOT POCIMHU

Astragalus membranaceus (Fisch.) Bunge.(3 1) — Henpo3opa oHOpiaHA pifka Maca
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3 PIBHOMIPHO PO3MOJIICHOI0 TOMOTEHI30BAaHOI0 M SIKOTTIO. BigmivaeTbes Biamapy-
BaHHS PIAVHU y BUTJIAMI IIApy BUCOTOIO MpHOIM3HO 10 MM, TakoXX BIAMIYAETHCS He-
3HAYHA KIIbKICTh 3aTBEPIIIMX KPYHHUIb M'skoTi. CMak COJIOAKUNA MPUUHATHUHA Tpy-
miaM miciast TepmiuHoro oopoOnenHs. Komip HacuueHuil, KpeMOBUH, BIIMIYAETHCS
HE3HAYHUU TEMHHUU BIATIHOK.

Cik MaHTOBHU 3 J0JaBaHHSM EKCTPAKTy 3 KOpIHb JIKAPCHKOI POCIUHU

Astragalus membranaceus (Fisch.) Bunge. (¥ <) - — Hempo3opa OJHOpPiHA pifKka Ma-

ca 3 pIBHOMIPHO PO3MO/ILJIEHOI0 TOMOTEHI30BaHOIO M’ IKOTTIO. BigmidaeTbcs Bijmapy-
BaHHS PIAVHU y BUTIIAMI IIApy BUCOTOIO MpHOIM3HO 10 MM, TakoX BiAMIYAETHCS He-
3Ha4YHA KUIBKICTh 3aTBEPAUTNX KPYIUIh M'SKOTI. CMaK COJIOAKUI NMPUHHSATHUHN TUIO-
JlaM MaHTO TicIsg TepMidHOTo 00pobiienHs. Komip momapaHueBuii HACHUCHHIA.
Pesynbratu mpoBeAeHUX AOCTIIKEHb YBIMIUIA SIK OCHOBA MPHU PO3pOOIEHHI
HOPMATUBHHUX 1 TEXHOJOTIUHHUX JOKYMEHTIB Ha BUPOOHMIITBO MPOIAYKTIB (DYHKI[IOHA-

JBHOTO MPU3HAYCHHS JUIS XapuyBaHHs IiTeH 3 1HGEKUIHHUMU 3aXBOPIOBAaHHIMHU.
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JlikyBanbHe Xap4yyBaHHsI P 3alaJICH] JIETEHIB

JlikyBasibHE Xap4yBaHHs JITEH pI3HUX BIKOBHUX TPYII IPH 3arlaJieH] JISTCHIB
BukopucranHs JKapChKUX POCIHH B PaLliOH] JIIKYBATBHOTO XapuyBaHHS
JlikapChKUX POCIIMH B PalliOHi JTIKyBaJILHOTO Xap4yyBaHHs KuTaro
BukopucTaHHs CUPOBUHU POCIMHHOTO MOXOJKEHHS B PAlliOHi JIIKyBajb-
HO-TIPO(1TAKTUYHOTO XapUyBaHHS

II. JOCJIIIXXEHHA HATHMBHMX PEHOBWH CMPOBMHHM POCJIMH
-HOI'O ITIOXO/KEHHS, JTIKAPCHKNX POCJIMH, TA EKCTPTIB
TexHOoJI0r14H1 BIACTUBOCTI CUPOBUHU POCIMHHOIO MOXO/KEHHS Ta JIIKap-

CBKUX POCIIMH
TexHOMOT1YH1 XapaKTEePUCTUKU CUPOBHHH POCIIMHHOTO MOXO[KEHHS
TexHOoJIOT1YH1 XapaKTePUCTUKHU JIIKAPChKUX POCIIHH

®i3uK0-XIMIYHI MOKAa3HUKH CHPOBHUHH POCIMHHOTO MOXOJKEHHS Ta Jii-

KapChKUX POCIIUH
D13UK0-X1MIYH1 TTOKA3HUKU CUPOBUHU POCITMHHOTO MOXOIPKCHHS
®i3uK0-XIMIYH1 TOKa3HUKHU JTIKAPCHKUX POCIUH
JlociipKeHHs TIKapChKUX POCIIMH MPUHITUIIOM KUIBKICHOTO aHaTI3y
[TopiBHSAIBHI TOCTIHKEHHS 3a0pYIHIOIOYNX PEUYOBUH Y CUPOBHHI PO-

CIIMHHOTO TTOXOJKEHHS Ta JIIKAPChKUX POCITUH

ExcnepuMeHTalbHO-KIIIHIYHI JOCIIIKEHHS Ha Iypax
Kimiaiuai gocmimKeHas
['icTosoriudl qOCaiHKEHHS

I1I. ITIPOLECU TIEPEPOBJIEHHSI POCJIMHHOI CMPOBUHM, JIOC-
JIJPKEHHSA OIITUMAJIBHUX TIAPAMETPIB JJIS1 3BEPEXXEHHA
HATUBHUX PEHOBUH

Bruius nporeciB Ta TEXHOJOTTYHUX OIepaliid Ha POCIMHHY CUPOBUHY

JlocmiKeHHsI CUPOBUHU MICIIA IEPBUHHUX TEXHOJIOTTYHUX OMEPALIii.
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BnuB TexHonoriyHux omepaniii moApiOHEHHS Ta TEIIOBOro o0pol-
JICHHSI Ha SIKICTh CHPOBHHHU Ta KOPIHHA JIKaPChKOI pOCIMHU

JlocnmiaykeHHsT ONTUMAJIbHUX MapaMeTpiB MONEPEIHBOrO TEIUIOBOTO
00poOJIeHH CUPOBUHU

JlocniKeHHsT ONTUMAIbHUX MPOIIECIB HE HBIOTOHIBCHKOI PIMHU Ha
OCHOBI COKY 3 IJIOJIIB T'PAHATIB

Po3po6rienHs onTtuManbHUX MapaMeTpiB MPOIECIB MepepoOIecHHS
KOPIHB JIIKAPCHKOI POCIUHU
JlociiKeHHS TIPOIIeCy MiATOTOBKU (OUUINEHHS ) BOAM

IV. TEXHOJIOI'TT BUPOBHULITBA ACOPTHMMEHTY ITPOAYKTIB
JIIKYBAJIBHO-ITPO®IJIAKTUYHOI'O ITPU3HAYEHHS JJIS JITEN
3 THOEKIIMHUMHN 3AXBOPIOBAHHSIMM. BUSHAYEHHS TTIOKA-
3HUKIB SAKOCTI TA BE3IIEYHOCTI

Po3po06eHHs TEXHOJIOTTYHHUX MapaMeTpiB

TexHoor1i BUpOOHUIITBA MIOPETIOIOHUX MTPOTYKTIB

TexHoJor1i BUpOOHUIITBA COKIB Ta HEKTAPIB

TexHonorii BUpOOHULITBA COKY IPAHATOBOTO 3a MPUHIIUIIOM KpPI1OKO-
HIEHTPYBaHHS

Texnonorii BUpPOOHHUIITBA €KCTPaKTy 3 JiKapcbkoi Astragalus
membranaceus (Fisch.) Bunge. (¥ <)
Po3po0eHHs HOpMATUBHOT Ta TEXHOJIOTTYHOT JOKYMEHTaIl1

[IpoekTyBaHHS CKIagy MPOAYKTY, PO3PaxXyHOK PELENTypHUX 3aKiia-
JIOK Ta HOPM BUTpaT CUPOBUHU
MatemaTruHe OOUHCICHHS MapaMeTpiB Ta PO3pOOICHHS PEXUMIB TEIIO-
BOi cTepuJizaltii
SkicTe Ta 0e3meyHICTh MPOAYKTIB (DYHKIIIOHAJIBLHOIO TMPU3HAYCHHS JIs
Xap4yyBaHHA JiTeH 3 1HPEKUIHHUMU 3aXBOPIOBAHHIMHU
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