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UDK 60
DIE MENSCHEN HABEN ANGST, DIE STUDIERENDEN INTERESSE ZUR
BIOWISSENSCHAFT

M.O. Amintschikowa
Technologische Hochschule fiir Lebensmittelindustrie (Universitit), Kemerovo

Biowissenschaft steht weltweit im der Mode. Biowissenschaft ist auch das Thema fiir Sorge.
Die Europdische Union trigt dafiir Sorge, dass es in Europa keine gentechnisch verdnderten
Lebensmittel auf den Markt kommen, die eine Gefahr fiir den Verbraucher darstellen. Dabei werden
unter anderem folgende Punkte beriicksichtigt: Gibt es einen Unterschied zwischen dem
gentechnisch verinderten Lebensmittel und seinem nicht-gentechnisch modifizierten Aquivalent?
Ist es ungefdhrlich, gentechnisch verdnderte Lebensmittel zu essen? Konnten die gentechnisch
verdnderten Lebensmittel allergische Reaktionen hervorrufen oder sogar giftig sein? Es ist
allerdings schwer, genau wissen, was die Zukunft bringen wird, oder alle mdglichen langfristigen
Folgen des Verzehrs gentechnisch verdnderter Lebensmittel her vorzusagen.

Als 1994 das erste gentechnisch verdnderte landwirtschaftliche Erzeugnis in den USA auf
den Markt kam, ist der Verzehr solcher Lebensmittel in vielen Lidndern zur Normalitdt geworden.
Dennoch ist die Zeitspanne, in der Menschen gentechnisch verdnderte Lebensmittel essen, bisher
vergleichsweise kurz. Man kann sagen, dass es Langzeitfolgen geben wird, von denen wir bisher
schlicht nichts wissen.

Am ldngsten sind gentechnisch modifizierte Lebensmittel in den USA auf dem Markt. Und
mittlerweile essen die meisten US-Amerikaner tiglich gentechnisch veridnderte Lebensmittel. Es
wird geschitzt, dass rund 65% der in amerikanischen Supermérkten erhiltlichen Produkte
gentechnisch verdnderte Bestandteile in mehr oder weniger groBem Umfang enthalten [1].

Gutachten in den USA haben gezeigt, dass viele Amerikaner ein recht entspanntes
Verhiltnis zu gentechnisch verdnderten Lebensmitteln haben. Sie gehen davon aus, dass der
Verzehr ungeféhrlich ist, da sie diese Produkte seit Jahren essen, ohne krank geworden zu sein.

Ein Beispiel fiir ein gentechnisch veréndertes Lebensmittel sind Tomaten, die so verdndert
wurden, dass sie iiber einen langen Zeitraum frisch und knackig bleiben. Ein anderes Beispiel ist
Mais, der so modifiziert wurde, dass er von einem bestimmten Pflanzenschutzmittel nicht
beeintrachtigt wird.

Biowissenschaften sind zurzeit nicht nur eine der modernsten Arbeitsfelder, sondern auch
Fachrichtung.

Tabelle 1

Die Hochschule in Russland, wo es die Fachrichtung Biowissenschaften gibt

Ne Bildungseinrichtung Stadt

1 2 3

1 | Foderaluniversitat Archangelsk

2 | Technische Universitét Bijsk

3 | Staatsuniversitét Jekaterinburg

5 | Technologische Staatsuniversitét Kasan

6 | Kemerowoer technologische Hochschule fur Lebensmittelindustrie Kemerowo
(Universitét)

7 | Staatsuniversitit Kirow

8 | Sibirischer technologische Staatsuniversitét Krasnojarsk

9 | Medizinische Staatsuniversitit Kursk
Moskauer Staatliche Akademie Moskau
Moskauer Staatliche technologische Universitét flir Moskau
Lebensmittelindustrie
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Fortgang der Tabelle 1

1 2 3

12 | Moskauer Staatsuniversitit Moskau

13 | Chemisch-technologische Staatsuniversitit Moskau

14 | Staatliche technische Universitit Nischnij Nowgorod

15 | Technische Staatsuniversitét Perm

16 | Chemisch-pharmazeutische Staatsakademie SanktPétersburg

17 | Sankt Pétersburger staatliche technologische Hochschule Sankt-Pétersburg
(technische Universitit)

18 | Technische Staatsuniversitét Samara

19 | Staatsuniversitit Saransk

20 | Agrarische Staatsuniversitét Saratow

21 | Nord-Kaukaser technische Staatsuniversitat Stawropol

22 | Polytechnische Universitét Tomsk

23 | Staatsuniversitat Tala

24 | Twerer staatliche technische Universitit Twer

25 | Erdole technische Staatsuniversitét Ufa

26 | Ost —sibirische technische Staatsuniversitit Ulan-Udé

27 | Gorskier agrarische Staatsuniversitit Wiadikawkas

In Sibirien gibt es sechs Hochschulen mit der Fachrichtung in Biowissenschaft. Darunter ist
Kemerowoer technologische Hochschule fiir Lebensmittelindustrie.

Tabelle 2

Die Hochschule in Sibirien, wo es die Fachrichtung Biowissenschaften gibt

Ne Bildungseinrichtung Stadt

1 | Altaischer Staatliche technische Universitét Bijsk

2 | Uraler foderale Universitit des Namens erster Prasident B.N.Elzin Jekaterinburg
3 | Kémerowoer technologische Hochschule fiir Lebensmittelindustrie Kémerowo

(Universitét)

4 | Sibirischer staatliche technologische Universitéit Krasnojarsk
5 | Tomsker polytechnische Universitit Tomsk

6 | Ost —sibirische Staatliche technische Universitét Ulan-Udé

Die Arbeitsgebiete in den modernen Biowissenschaften sind vielféltig und erneuern sich
laufend. Fiir eine erste Einteilung der Biowissenschaften empfiehlt sich das Schema
griin/weifl/rot. Mit diesen Farben werden die unterschiedlichen Sparten der Biotechnologie
beschrieben. Die Biotechnologie ist das Handwerkszeug, um Gene und Zellen fiir einen
bestimmten Zweck zu bearbeiten. Bei der griinen Biotechnologie geht es darum, Lebensmittel und
Pflanzen zu verdndern [2].

Die Arbeitsgebiete ist den modernsten Biowissenschaften sind vielfaltig und erneuern sich
laufend. Fiir eine erste Einteilung der Biowissenschaften empfiehlt sich das Schema griin/weif}/rot.
Mit diesem Farben werden die unterschiedlichen Sparten der Biotechnologie beschrieben. Die
Biotechnologie ist das Handwerkzeug, um Gene und Zellen fiir einen bestimmten Zweck zu
bearbeiten. Bei der griinen Biotechnologie geht es darum, Lebensmittel und Pflanzen zu verdndern.

Literatur
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UDC 664
BIOTECHNOLOGIES IN SPORTS FOOD PRODUCTION

D.S. Baeva
Kemerovo Institute of Food Science and Technology (University), Kemerovo

In the modern world there is too big movement of events, life of an active person represents
running on a long distance where it is to be everywhere in time. Among a set of events people
forget about a very important detail — for normal activity the organism needs normal food. And how
do we eat? In a hurry, we have no time have a good breakfast, we have just coffee with a cracker;
during the lunchtime we are restricted to a hamburger and — forward. In the evening after work we
sometimes like to go to a gym (we want to support ourselves in a good scape), home we come and
we gorge on with all the heart as we do not need to hurry anywhere any more - running is over for
today. Our organism patiently endures all provocations which we present it with. But only for the
time being. It isn't necessary to wait for failures with health. All these tendencies have been taken as
an idea basis on production of sports food.

Sports food is the class of specialized additives of industrial production directed to the
organization of high-quality food of the athletes and people who are engaged in active types of
rest. At the end of the last century people understood as "sports food" what in the opinion of the
modern person is just healthy food: use of natural products, high-quality and regular food,
refusal from harmful (fat, salty, sharp) food. However gradually it became to little for
achievement of success to athletes. And for the best assimilation and supply of a body with
nutrients products began to pass preliminary processing. There was the first specialized sports
food then.

The rule that demand gives rise to the offer, has worked and this time, in the industry of
food additives. The need of the athletes and people who are engaged in active types of rest for
convenient and qualitative sources of protein has pushed to development of the corresponding
productions. First they were rather simple dairy mixes which would be more pertinent to be
compared to powdered milk, than something special. However in process of increase in
demand the analysis of has begun not only needs for nutrients, but also of optimization
opportunities for sports additives composition already. Early studies of domestic and foreign
scientists have conventional shown that the components used in the dairy industry aren't ideal
for athletes. They contain high percentage of fats, carbohydrates, and the protein presented in
powdered milk is not assimilated well. From this point purposeful attempts to optimize sports
food structure by means of modern biotechnologies have begun. Moreover — many technologies
of allocation of milk components (such as casein, collagen and many others) have appeared in
the course of development of new sports food preparations. For the food industry similar
release of milk proteins and certain extent of their cleaning weren't required. For this reason
many leading producers of sports food had had own scientific laboratories which faced two
tasks:

— search of the most nutritious and useful food connections to athlete;

— development of industrial production technologies of these nutrients.

Thanks to this came a new level methods micro- and ultrafiltrations (a method of additional
cleaning of a milk protein concentrate), the method of ionic filtration — has gained strength and
wide distribution. Now, substances about which athletes knew only from medical reference books
15 years ago, are available in a pure crystallized form! In the 21st century production of sports food
is the industry with annual turnover estimated in billions dollars. Application of modern
biotechnology in food production opens new opportunities and brings up the questions concerning
health and development of the person. A method of recombinant DNA is the most known approach
used by modern biotechnology. It allows to genetically modify plants, animals and microorganisms,
giving them with qualities impossible to be obtained by means of traditional methods and which are
used by production of sports food.
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The usual food is digested within several hours, and modern sports additives don't need long
time for splitting and assimilation, they will cause noticeable increase of the general health if used
correctly.

The vitamins and other useful substances which are contained in mixes will help to
increase immunity and the persons endurance. Structures of various sports cocktails on the
basis of scientific researches are carefully developed. Sports food can be divided into several
types:

— proteins (products with the increased protein content) - powder concentrates with the
high content of protein (proteins), necessary for formation of new muscle fibers, restoration
injured and replacements of the died-off fabrics in all bodies, and also for correction of a diet of
the athlete.

— amino-acid preparations [3];

— geyner (proteinaceous and carbohydrate products) [3];

— vitamin and mineral complexes [1];

— power engineering specialists (carbohydrate and power additives) [3];

— lipotropny and thermogene preparations (fat-burning complexes) — preparations which
allow to regulate the level of subcutaneous fat and to mobilize a fatty exchange in organism,;

— isotonic drinks [3];

— products for joints and ligaments — the preparations providing nutritious support,
increasing mobility, reducing pain and protecting joints and ligaments from damages.

Production of sports food is a very careful and laborious process. It demands attentive
supervision and control with respect to the purity of components. When developing this type of
products ecologically safe raw materials of animal and a plant origin, the dietary supplements
improving their functional and consumer qualities have to be used. In recent years in the field of
development and application of specialized products for food for athletes prompt development is
observed. At present, mainly abroad, it is developed and rather wide range of this group of products
is produced, however their industrial production in our country is very limited. So far, the main
direction in the field of production and development of similar products was creation of the
specialized products of narrowly targeted action. Today one of the priority directions is
development of scientific approaches to creation of products for food for athletes and their practical
realization. A basis for development of this direction in our country and abroad is prompt
development of scientific researches in the field of physiology, biochemistry, biotechnology and
other fundamental sciences. Realization of scientific bases of sports food development allows to
solve a number of the important problems existing in sport: principle of power balance; observance
of the principles of the good balanced nutrition; adequacy and systemacity of nutrition; accounting
of biochemical identity of the athlete; accounting of dynamics of the way of life, etc. Presently the
production technology of specialized products for athletes nutrition has to provide the highly
effective technological processes which preserve the nutrition value of initial raw materials and
provide a product with the set target properties. The scientific developments of such science as
biotechnology is depended on by the future of sports food production and the food industry in
general.
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UDC 664-4
THE IMPACT OF HEALTHY DIET

A.S. Chunderova
Kemerovo Institute of Food Science and Technology (University), Kemerovo

We live in a stressful time and our daily routine makes us tired, stressed, or even depressed.
It is not a secret that our meal influences much our mood and appearance. For some people
appearance is of great importance. The scientists proved that there are different types of food that
contain nutrients and components which affect how we think and feel.

The most important aspect to be taken into consideration is healthy eating among students. I
am a first year student of Kemerovo Institute of Food Science and Technology. I am interested in
well-balanced diet.

In fact, most people know that fast food isn’t healthy but does not stop them from eating it.
If people eat fast food as part of a healthy diet, it does not harm them.

However, the Slow Food movement was founded in 1989. It is food that is produced in a
way that does not harm the environment, animal welfare or health. Its aim was to prevent the
disappearance of regional food and drink.

We have analyzed different sources and now we want to present some definitions.

Healthy nutrition is a food that provides the growth, development and normal human
activity, contributing to better health and decease prevention [1].

Food is defined as «any substance eaten to provide nutritional support to the body» [2].

But we think nutrition is a vital process for our body. As a result of this process, we get
energy for updating building material and biological active nutrients. If you want to be healthy, you
will have proper diet.

Proper nutrition gives us health, longevity and beauty. It suggests that the body in the
required amount and the optimum proportions should regularly get nutrients - proteins,
carbohydrates, fat, water, minerals and vitamins.

Herbert Shelton, an American scientist, is one of the well-known authors of the books about
nutrition. He believes that nature is fully taken care of human needs; therefore, the body needs only
natural products. Another popular book about healthy eating is written by Colin Kempbbelom. It is
called «The China Study» [3].

The main idea of these books is that foods comprise different materials that help your body
to stay strong and healthy.

Everyone has the right to decide how he should eat. The diet equation, however, is
inescapable. After all, a healthy diet can not only extend human life, but also to improve his
psychological condition. Each person should keep your own diet because of the individuality of the
body. But if we will try to adhere to the general recommendations at least, the number of people
suffering from obesity are dramatically reduced.

It is important to know the effects of different types of food.

Everyone knows fruits and vegetables contain a number of vitamins, minerals and
antioxidants. Dietitians think that people should have some portions of fruit and vegetable a day.

Cereals, pasta, maize and bread are starchy foods. They are an important part of a proper
diet. They are high in vitamins and minerals.

Besides, there are a lot of high fiber foods. They are rice, brown bread, whole wheat pasta,
peas and lentils and so on.

Meat, eggs and fish are essential for growth and repair of the body. For example meat
contains vitamins, proteins and minerals such as iron, zinc and vitamin B12. Fish is rich in omega-3
fatty acids. As for eggs, they are alternative of fast food, as they contain omega-3, amino acids and
polyunsaturated fats.

One more important food group is milk and dairy products. They are ideal not only for the
young people but also for the aged ones. These products are rich in carbohydrate especially
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lactose, protein mostly casein and fat. Besides, they are high in calcium that keeps our bones
healthy.

We can get fuel from such sources as fats and sugars. They are contained in such foods as
cakes, biscuits, crisps sugar-sweetened drinks, and sweets. All people need some fat in their diet. It
should be noted that fat is a principal source of energy.

In spite of this fact, foods and drinks high in sugar and fat can increase the risk of obesity
and tooth decay. We must be careful using them.

We can propose some diet rules to stay healthy.

— You should be realistic when you estimate your physical ability.

— You should choose snacks that contain useful nutrients instead of junk food.

— You should not avoid or skip your meals. It is useful to have about four to five meals
during the day.

— According to the experts, wholesome and fresh foods are healthy. It is worth noting that
you should avoid processed food.

We have done a research among the young people aged from 18 to 21. The data was
collected by means of a voluntary confidential survey. 94 participants were involved in the study.

Most of respondents study at higher institutions and the remaining respondents have a full-
time job.

The questions were asked of the respondents to rate their attitude to proper diet. A number
of questions concerning a healthy nutrition were offered.

One of the most important tasks of the survey is to prevent different diseases caused by
unhealthy diet. All questions deal with a healthy diet.

45 of 94 respondents consider that a proper diet means a good appearance (Fig. 1).

38 of 94 participants try to have a healthy way of life to avoid health problems (Fig. 1).

@ Friends and relatives
— @ Fublic opinion
10,6% Health problems
@ Hale and hearty appearance
@ Eespondent's answer

Fig. 1. Healthy diet choice

To conclude, I would like to note that our height, weight, age and activity will affect how
much food you need to eat each day to stay at healthy weight. Everyone is different. It is the best
way to spread our food out over the day. Being active and eating smaller amounts of food can help
you to be healthy [2].
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UDC 664
SPORTS NUTRITION AS AN IMPORTANT PART OF SPORTSMEN DIET

E.A. Sharapova
Kemerovo Institute of Food Science and Technology (University), Kemerovo

The topic sports nutrition is close to me, as I go in for sports. Food problem was and still is
for sportsmen and their coaches are very important. It is not a secret that good nutrition - an
important component of the final result of each athlete's sport. A balanced diet helps to achieve
good efficiency in training, rapid recovery between workouts, reduced risk of disease, it helps to
maintain the desired weight.

A lot of people who are just beginners in the world of sports and fitness confuse sports
additives with different steroids. Practically, an additive is nothing like a concentrate, it consists of
the same components as in your daily usual diet. The difference is that conventional food is broken
down and absorbed in the body longer, but sports additives —faster. That’s why costs, the digestion
and absorption of the product are little. The energy value of the product has quite a high rate. But
it’s no wonder this type of food refers to food additives: accept these cocktails in combination with
normal food ration for full saturation of the body with all necessary nutrients.

Now sportsmen are exposed during training and competitions for high sports results.
Because of this for indemnification of power inputs and activation of anabolic processes and
restoration of serviceability of sportsmen supply of a human body by adequate quantity of energy
and indispensable factors of a feed is necessary. Today sports nutrition is quite popular. There are
many definitions of the term «Sports Nutrition». Here is one of them:

According to the definition from Wikipedia, sports nutrition is the study and practice of
nutrition and diet as it relates to athletic performance. It is concerned with the type and quantity of
fluid and food taken by an athlete, and deals with nutrients such as vitamins, minerals, supplements
and organic substances such as carbohydrates, proteins and fats. Although an important part of
many sports training regimens, it is most popular in strength sports (such as weight lifting and
bodybuilding) and endurance sports (for example cycling, running, swimming, rowing) [1].

In my work I want to talk specifically about sports nutrition, as specialized supplements,
where they came from and how have become so popular in our country. There are many sports
nutrition stores, and despite its high price, it is in great demand. Often people buy a variety of sports
supplements and they are not aware of their features, also they don’t know who is the manufacturer
of the product, and even what is contained inside. Many people buy sports nutrition, because it is
fashionable or they were advised a familiar person. But not everyone is aware of the correct dose
consumption of the components contained in the biologically active additives (BAD’s). Entering the
store sports nutrition, we see a huge assortment of goods and they are not made in Russia, and often
people do not know what they buy. Before buying a product people must consult with a nutritionist
or personal trainer at least, as each organism is individual, and often nutritional supplements may
contain illegal drugs. Alternatively, a person taking one or another vitamin may be unaware of the
presence of allergy to any component.

The purpose of my research is to consider sports nutritional supplements, such as protein,
amino acids and gainer. Besides, we try to examine their content, side effects and the impact on the
human organism.

Many athletes, in the first place, want to change the look of your body. For this, they are
engaged in power sports. To maintain or improve their physical form required proteins which can
be obtained both from food and from the sports nutrition - protein. This kind of sports nutrition,
called «proteiny» is a concentrated protein of vegetable or animal origin. It is the most popular sports
nutrition due to its versatility. Protein is the most important nutrient you need to boost athletic
performance. If you exercise regularly, you need a bit more protein than if you’re sedentary. There
are many excellent sources of protein, and each has specific pros and cons.

As for amino acids, they are important for bodybuilders and strength trainers since they
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support protein synthesis and muscle. Amino acids are a special chemical compound from the
category of organic acids. Unlike the fats and carbohydrates, they are composed of 16% nitrogen.
Each molecule of these substances contains one or more amino groups. When they are recycled in
the gastrointestinal tract, protein synthesis occurs, which is used for muscle building and also
induces the production of other compounds, which are necessary for the body. In summary, amino
acids - a material for building muscle. There are many free-form amino acids, which can be used
singly or in combination with other amino acids.

We would like to pay special attention to amino acid tablets. They are usually derived from
quality sources of protein like whey and contain approximately 1g of protein per tablet. They are a
convenient way to meet your protein requirements without having to worry about mixing a shake or
preparing a meal.

Weight gain additives have a lot of benefits. They are useful for a number of people. When
you first hear the definition “weight gain”, definite products are likely to come to mind; donuts,
chips, cake, ice cream, cheeseburgers, etc. But these foods have empty calories. Using these foods
can help you gain weight, it is about 99% fat. Weight gainers are associated with heavy training. If
you have one of these products, you can gain weight. If you do exercises regularly, adding a mass
gainer to your everyday diet will certainly help you pack on extra muscle. But it is a hard work.
You should not expect rapid changes [2].

The most popular additives have chocolate and fruit flavor. Every sportsman has his or her
own taste preferences. The main advantage of such forms is easiness of preparation. They are
soluble in water, tea or juice, for example. It is simple to apply these supplements. Furthermore,
additives are substances added to manufactured foods. Additives comprise a number of substances:
vitamins and minerals that fortify a food, preservatives that keep a food form spoiling, sugar and
other food flavorings (natural and artificial), and dyes added to make a food look appetizing [3].

I can confidently say that almost any sports nutrition can be used at any age. But if you have
a weak heart, you should not take it up to 18 years. Absolutely all these elements (carbohydrates,
proteins, certain amino acids, etc.) are present in our daily ration. Everyone from a birth, take them
with a food.

Besides, I want to tell you about several popular manufacturers. This is Optimum Nutrition,
Nutrex, Syntrax, Universal Nutrition, the list go on. All products of that companies are high-quality,
because it is constantly subject to strict control. So that every customer can be sure of the
authenticity of products.

To conclude, we would like to note, that it is easy to get all necessary nutrients in the form
of a concentrated product due to sports nutrition. All substances nutrients and ingredients that our
body needs, thanks to sports nutrition, it is easy to obtain in the form of a concentrated product.
This certain compounds are developed and designed for people who go in for sports. The function
of these additives is to improve athletic performance, increase muscle mass, increase stamina and
the strength of an athlete. Scientific developments and research in the field of medicine and
nutrition are based on the production of sports nutrition.
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UDC 577.16.01
SYNTHETIC VITAMINS: USEFUL OR HARMFUL?

L.S. Zhuneva
Kemerovo Institute of Food Science and Technology (University), Kemerovo

Life and health of the person, as we know, depends on a way of life and healthy nutrition.
The food is a source of the major macro - and minerals, proteins, fats, carbohydrates, minerals,
vitamins and other irreplaceable substances for activity of an organism. Not always it is possible
to receive the recommended daily dose of vitamins and minerals with food. Deficiency of
vitamins is one of the important reasons of deterioration of health. The shortcoming or lack of
vitamins B in a diet leads to a metabolic disorder, decrease in physical and intellectual activity,
fast fatigue of an organism. The person is forced to accept vitamin and mineral complexes to fill
this shortcoming. Most often polyhypovitaminosis comes during the spring period when the
immune system is weakened and the organism is most subject to infectious diseases. And does the
person think, whether such synthetic vitamins are useful? Of course, we think that they bring big
benefit to an organism during their intake, but how can it influence our health in the future? In
this regard the article's purpose is to consider a problem of influence of synthetic vitamins on a
human body as health of mankind in general depends on rational intake of vitamin and mineral
complexes.

Very few people think of this problem. Also there are different parties of discussion of this
question. For example, on the websites of the Internet there are a lot of articles concerning the harm
of synthetic vitamins. The most popular, in our opinion, are: http://www.vedamost.info/,
http://sigcess.moy.su/, http://health4ever.org/, https://medaboutme.ru/, http://vitnik.ru/vitwr.htm,
https://m.babyblog.ru. Names of such articles sound directly and categorically: «Synthetic vitamins
are hazardous to health», «What do pharmacological companies hide from us?» etc. Authors of
these articles quite critically approach a question of harm of synthetic vitamins. Claim that such
vitamins cause cancer diseases, increases risk of heart attacks, strokes and presenilation, and
inclusion in time of pregnancy can cause violations in formation of a baby and thereof, birth of the
sick and defective child. But what is the most interesting, in these articles the name of the author is
not entered, it is confirmed with nothing and there are no references to scientific researches which
should have been conducted seriously. Therefore it doesn't make sense to claim about plausibility of
such articles. Note that scientific researches about harm of synthetic vitamins were conducted
abroad, and in Russia any of such researches hasn't received big publicity [6].

So authors of scientific articles on this subject speak? Authors of these articles approach a
question of harm of synthetic vitamins more tolerantly. Specify only about incompatibility of these
vitamins and minerals at the use in at one time, or in general avoid this question. Scientists claim
that generally the risk of vitamin deficiency development arises with children and pregnant women
[1, 2, 3]. When taking vitamins it is necessary to remember that these medicines can cause the
undesirable phenomena, and some of them have potential teratogenic effect. Vitamins B structure of
undesirable polyvitaminic and mineral complexes can enter ambiguous interactions with other
components. The more complicated structure a vitamin preparation has, the more complicated is the
absorption of each vitamin B of the complex, and the more difficult to estimate positive and
negative interferences of all components of the complex [1:28]. The author of article emphasizes
that vitamins A and D in high doses can cause various defects in development of a baby therefore
high doses of these vitamins shouldn't be applied during pregnancy [1:22].

Authors of the article «Use of Polyvitamins for Children» narrate about deficiency of
vitamins both with children, and adults in modern society; say that even strictly balanced food
allowance cannot always provide the need of an organism for vitamins. In the conclusion of article
researchers recommend to all to use as prevention a preparation of Pikovit — the balanced
polyvitaminic complex with adequate dosages of separate components. But in this article nothing is
told about mutual influence of separate components of a vitamin preparation [2]. However some
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scientists don't avoid a problem of compatibility of some vitamins and minerals making vitamin
complexes [1, 3, 4, 5]. Production of vitamin preparations is a very hard process as it is difficult to
combine various vitamins and minerals in one tablet, having avoided interaction of components
among themselves. One of ways for overcoming of possible undesirable interactions is separate
reception of vitamins and minerals which in simultaneous reception can adversely influence
processes of absorption of each other. It is necessary that all necessary micronutrients have been
distributed to about two and more tablets that gives the chance to accept at different times of the day
all necessary complex, having avoided their adverse interactions [3].

Authors of article note that now domestic doctors don't possess the accurate reasoned
information on use of vitamins and minerals, and scientists have no consensus on many aspect of
vitaminology. Experts advise to take vitamins and minerals for ensuring completely balanced food.
At the same time the occurring opinion that «synthetic» vitamin complexes aren't identical to
«natural» therefore they are less effective, is mistakenly. All industrially produced vitamins are
identical to natural and correspond to the last not only on chemical formulas, but also on biological
activity. Moreover, a number of vitamins are allocated from natural sources or made from natural
raw materials. So, vitamin P is emitted from a black-fruited mountain ash, a peel of a citrus or a
Sophora. B12 vitamin turns out, as well as in the nature, due to his synthesis by microorganisms.
Ascorbic acid is made from glucose. The preference should be given to polyvitamin and vitamin
and mineral complexes, but it is necessary to consider interaction of vitamins and minerals. For
example, vitamin E loses activity in the presence of excess of iron. It isn't necessary to accept B12,
B1, B6 vitamins as an ion of cobalt contained in a molecule of a tsiankobalamin promotes
destruction of other vitamins in one tablet. At joint reception of calcium and iron digestion of iron
decreases by 50% therefore it is recommend to have an interval between their intakes of not less
than 4 hours. Zinc fights against calcium for the same receptors for absorption in a digestive tract,
iron forces out copper, manganese — magnesium. Vitamin C collapses under the influence of
copper. Producers try to fight against undesirable interactions of micronutrients by means of various
production technologies, developing vitamin and mineral complexes which granules differ on their
dissolution time or making multi-layered tablets. Unfortunately, the majority of micronutrients are
the best absorbed in the same gastrointestinal tract zone therefore the processing methods described
above are not always effective [4].

Thus, application of a vitamin and mineral complex, for the purpose of providing an
organism with necessary micronutrients, is reasonable, however it demands the weighed approach
in the choice of a concrete preparation. It is also necessary to monitor the good and balanced
nutrition of an organism, to use natural, useful and healthy products.
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VIIK 664.5
WCCJEJIOBAHUE AHTUPAJAKAJIBHBIX 1 AHTHOKCHUJIAHTHBIX
CBOWMCTB DKCTPAKTOB KJEBEPA JIVTOBOT'O

2.0. AreeBa, B.A. AprembeBa, T.A. fImammes, O.A. PemeTHuk
KazaHckuii HalMOHAJIBHBII UCCIIEIOBATEIILCKAN TEXHOJIOTHYSCKUI YHUBEPCHUTET, T'. Ka3aHb

[Tpu mpou3BoaACTBE (PYHKIIMOHAIBHBIX U 000TANIEHHBIX MPOAYKTOB MTUTAHUS HCCIIET0BATEIH
MPOSBIISIIOT OONBIION MHTEpPEC K AUKOPACTYIIMM TpaBaM M AroJlaM CBOMX PETHOHOB, MOCKOJBKY
OHHU COZiepKaT yKa3aHHbIE OMOJIOTMYECKH aKTUBHBIEC BELIECTBA. DTOT Ba)KHBIM KOMILJIEKC BEUIECTB B
COOTHOIICHUSX, JO3MPOBAHHBIX MPHUPOAON, CIIOCOOCTBYET VYIIYYIICHHIO OOMEHa BEIIECTB,
HOpPMAJIM3aI[UU COCTOSIHUSI BHYTPEHHEH Cpelbl OpraHu3Ma, MOBBIIICHUIO €r0 COMPOTUBISEMOCTH K
BpEIHBIM BO3JIEUCTBUAM [1].

B couBIIAXCSI CONUATEHO-3KOHOMHYECKUX YCIIOBHSIX B Poccnu HaOmoqaeTes Bo3pacTaHue
WHTepeca HACENICHHs K JUKOPACTYIIUM JICKApCTBEHHBIM pacTeHusM. [IIupoko pacrnpocTpaHEeHHBIM B
Hallell cTpaHe JEKapCTBEHHBIM pacTeHueM siBisiercst kieBep jyrosoit (Trifolium pretense L.).
Pactenne 00sagaeT NpoTHBOBOCHAIUTEIILHBIM, PAHO3KHBIISIONIM U OOJICY TOJISIONINM JCHCTBUEM.
PacTer Ha yMepeHHO BITaXKHBIX U CYXOOJIBHBIX JIyTaxX, B CBETIBIX JIECAX, YACTO [0 OKPAUHAM IIOJICH U
MIOJIEBBIM JOPOTaM.

Knesep ayrosoit (Trifolium pretense L.) ¢ maBHHX BpeMEH HAxXOIWT NPHUMEHEHHE B
HapOJHOW MEIWIIMHE, U BXOAHWT B COCTaB apOMATUYECKUX IEJICOHBIX BaHH U JIeYCOHBIX YaeB.
N3menpyeHHBIE BBHICYIIEHHBIE IIBETHl MOXHO J00aBIATH B XJ€O0OYIOYHBIE W3MEHs, U 3aMEHHUTH
UMH 10 25 % NIIEeHUNYHON MYKH.

[{BeTKH U 3eJIeHAs Macca KiieBepa — 3TO KJIaI0Bask pa3lIMYHbIX BUTAMHHOB, TakuxX Kak: A, C u
E, rpynmer B, B-xapotun. Kpome Toro, mBeTKM KiieBepa cojepxar 3UpHOE U KUPHOE Macha,
nyOWIbHBIC BEMIECTBA, TJIMKO3WABI TPUGMOIMH W W30TPpU(DOIMH, OpraHMYECKHE KHCIOTH (n-
KyMapoBasi, CATMIIAIOBas, KETOTITyTapoBasi), CHTOCTEPOJIbI, N30()IaBOHBI, CMOJBL. B TpaBe u 1iBeTKax
HaiiieHbl (GraBoHBI M (PIaBOHOIBI (KeMIQepos, KBEpPLUETHH, MPATOJIETUH U JpPYyTHE), U30(IaBOHBI
(renucrenn, popmoHoHeTHH U Apyrue). Coaepxanue 3¢pupHoro macna B 1Betkax gocruraet 0,03%,
B €r0 COCTaB BXOIAT Gypdypoi M METHIOBOKHUCIBIA KyMapuH. B cocTaB JMCTKOB KJIEBepa BXOIUT
CAITMITUIIOBAsT KUCJIOTA, KOTOpas OTIMYACTCS CBOMMHU MPOTHBOMUKPOOHBIMH CBOMCTBAMH, TaKKe
JUCTKA KJIEBEpa COJCHCTBYIOT B CHIDKCHMHM YPOBHS XOJECTEPHHA 3a CYET H300MIUS B HHUX
¢uTocTteposnos. [louTH Bce BhIlIEeNepeYHCICHHbIE BEIECTBA SBISIOTCS aHTHOKCUJAHTAMH, KOTOPBIE B
CBOIO O4Yepe/lb HEUTPATU3YIOT aKTUBHBIC CBOOO/HBIC PAaTUKAIBI. YMEHBIIUTEH BPEAHOE BO3JICHCTBHE
Ha OpPraHH3M CBOOOJHBIX PATUKAIOB BO3MOXKHO MPH CHUCTEMATHYECKOM YMOTPEOICHUU MPOIYyKTOB
MUTaHUsA, 00JIaAI0IUX AHTUOKCUIAHTHON aKTUBHOCTBIO.

KrneBep Takxke SBISETCS UCTOYHUKOM MHOTHUX MHKPOIJIEMEHTOB: CEJICHA, MEIU, MarHws,
Kanblus, Xxpoma u Jp. Kieep nyroBoii obOecriednBaeT yJajlieHHE TOKCMHOB M3 TICUEHU U BCETO
OopraHu3ma B IIEJIOM, CIIOCOOCTBYET OTTOKY MEJIYM, OYHUIINAeT KpOBb M JUM(Yy, CIIOCOOCTBYET
HOpMAJIM3aIllii  pabOThl KEITyJAOYHO-KAIICYHOTO TpakTa. CelleH — OCHOBHOW MHWHEPATbHBIH
AHTUOKCHJIAHT W JI€3aKTHBATOP CBOOOJHBIX pAaUKaIOB, OH yYacTByeT B CHHTe3e (epMeHTa
rIyTaTHoHnepekcuaassl. Kpome Toro, 1uist cozmanus COOCTBEHHBIX aHTHOKCHUAHTOB HAIl OPTaHUu3M
HYXIa€TCsl B JOCTATOYHOM KOJIMYECTBE IIMHKA, MEIM U MapraHia [2].

AHTHUOKCUJIAHTHI UCIOJB3YIOTCS B KAaueCTBE MUIIECBBIX JOOABOK C IIENBI0 YMEHBIICHUS
MOPYH U YBEIHUEHUS CPOKA TOJHOCTH MPOAYKTOB TUTAHHUS.

[enbto naHHON pabOTHI SIBISIOCH MCCIIEOBAHUE AHTUPAAUKAIBHBIX M aHTHOKCHUIAHTHBIX
CBOMCTB BOJHBIX W ITAHOJIBHBIX HM3BJICUCHUH KJIEBEpa JIyrOBOTO, NMPHUTOTOBICHHBIX PAa3IMIHBIMUA
croco0amMH.

Jlis TpUroTOBJIEHHUS BOJHBIX M3BJICUYCHUN KJEBepa JIyrOBOTO HABECKY BBICYIIEHHOM
M3MEILYCHHON TPaBbl 3aChIai B KOJIOY, 3aJMBAIHA JUCTHJUTHPOBAHHOW BOJOH B COOTHOIICHHH
1:10 u momemanu koyl0y B KHISIIYyI BOASHYIO Oanro Ha 15 muH (Hactoif) u 30 muH (OTBap)
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MOCTOSTHHO TiepememuBast. [locne u3BineueHns koibd M3 BOASHOW OaHW HACTOW BBIIECPKUBAIU TPU
KOMHAaTHOW TeMIeparype B TeueHue 45 MuH, a orBap B TeueHue 10 muH [3].

[TpuroroBneHne 3TaHOMBHBIX SKCTPAKTOB OCYIIECTBISIM CIEAYIONIMM 00pa3oM: B TMEPBOM
BapHaHTE HABECKY TpaBbl KIIEBEpa 3aJIMBAM JTWIOBBIM CIUPTOM KOHIEHTparueir 70 00. % B
cootHouienun 1:10 u HacTauBaiaM B TE€UEHHE CYTOK NPH KOMHATHOM TemiepaType (HacToWka), BO
BTOPOM CJyyae KJIEBEp 3alMBAIM KHUISIIMM 3TUJIOBBIM CIMPTOM B TOM K€ COOTHOUIEHUH U
MPOBOJIWJIN AKCTpakiMio npu temiepatype 70°C B TedeHHe yaca Mpy NOCTOSHHOM NEpEMENTUBAHUN
Ha MarHUTHOM MEIIAJIKE C HarpeBaTEIIEM.

[IpuroToBneHHbIE BOJHBIC M ATAHOJbHBIC M3BJICUCHUS OTHUIBTPOBBIBAIU 4Yepe3 QUIBTP C
pazmepom nop 0,45 MKM, JOJHMBadId COOTBETCTBYIOIIUM PACTBOPUTEIEM A0 IMEPBOHAYAIBHOTO
00beMa W HUCTONB30BATH (PUIBTPATHI JJIS ONPENEICHUS] aHTUOKCHIAHTHBIX W aHTHPaIUKaIbHBIX
CBONCTB.

AHTUPaIUKAILHYI0 aKTHBHOCTh ONPENESUIA METOAOM C TpUMEHeHueM 2,2-audeHu-1-
MUKpIITHApa3uia [4]. AICopOIrIo peakMOHHON cMecH u3Mepsiii Ha criekTpodoromerpe CD-2000
npu 517 HM. AHTHpaIUKalbHYI0 aKTHBHOCTh BbIpaxanun B MKMoinb Trolox (BomopacTBOpHMBINA
a”anor sutamuHa E). Pe3ynbraTsl ccienoBanus mpeacTaBiIeHbI HA pUCYHKE 1.
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BOJIHBIIT HACTOH BOJHBIM OTBap ATAHOJILHBIH 3TAHOJIbHAS HACTOIKA
15 mMun Ha kunsawei 30 MUH Ha KUDAed  3KeTpakT 1 ynpu 24 4 npH KOMHATHOM
BOJISIHON OaHe BOJISIHON OaHe 70 °C TeMNeparype

Puc. 1. AHTHpaguKanbHasi AKTHBHOCTh M3BJICYECHUI KJIeBepa JIyroBOro

Kak BHIHO M3 MOJY4YeHHBIX pe3yJbTAaTOB HauOOJE€e BBIPAXKEHHON AaHTHPAJUKAIBHOMN
aKTUBHOCTBIO 00JIaJjany BOJHBIC HM3BICYCHHUS M3 KIIEBEpa. YBEIHMUYCHUE MPOAOKHTEIBHOCTH
TEIJIOBOH OOpa0OTKM TPUBOAWUIO K CHIIKEHHIO AaHTHUPAJAUKAIBHBIX CBOWCTB BOJHBIX
U3BJICUEHUH, IO BCEH BUAMMOCTH, B pe3yJbTaTe TEMIIEPATyPHOI'O PA3JI0KEHUs ACHCTBYIOMIMNX
BEILIECTB.

HSBHG‘{CHI/ISI, CACIIAHHBIC TIIpU TOMOIIMW JSTUJIOBOTO CHHUpTA, MNPOABJIAJIA MCHBIIYIO
aHTHUPAJIUKaIbHYI0 AaKTHBHOCTb, BEPOSITHO BCJIEJICTBUE XyJIIEH pacTBOPUMOCTH AKTHUBHBIX
coeauHeHuil B HeM. IIpu STOM moOBBIIEHHas TeMmmepaTypa 3TaHoja Oosee crnocoOcTBOBaA
MEPEeXOy aHTUPATUKAIBHBIX COSAMHEHHUI B PACTBOP, YEM MPOJOKUTEIEHOCTH 00paOOTKH.

AHTHOKCUAAHTHYIO aKTUBHOCTh ONpENeNsUIM (eppUIMaHUAHBIM MeToAoM [5]. AncopOuuto
peakonHor cMmecu uaMmepsuid npu 700 HM Ha cniekTpodoromerpe CD-2000. Pepyumpyronryro
CHJIy BbIpaxkaJld OTHOCUTENbHO KOoHTpoutst — 0,01 % pacTtBopa ackopOMHOBOM KUCIOTHL. Pe3ynbTaTsl
HCCICaAOBaHuA MPEACTABIICHBI HAa PUCYHKC 2.
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0,01 % pacTBOp BOJHBIH HACTOH  BOJHEII OTBAp STAHOJBHBIH 3TAaHOJIBLHASA

acKopOHHOBOI 15 MuH Ha J0mMur HAa  3KcTpakT | unpH HacTolika 24 u

KHUCIIOTEI KUMALILCH KUTAIILESH 70 °C TIPH KOMHATHOI
(KOHTPOJIB) BOJISIHOM OaHe  BOJASHOM DaHe TEMIIEparype

Puc. 2. AHTHOKCHIAHTHAsI AKTUBHOCTH M3BJICYEeHHUI KJIeBepa JIyroBoro

B pesynpraTe MpOBENCHHBIX HCCICIOBAHUEM OBUIO YCTAHOBJICHO, 4YTO HaMWOOJIBIICH
aHTI/IOKCI/IJIaHTHOI\/JI AKTUBHOCTBIO 06J'[aILaJ'II/I BOJHBIC M3BJICYHCHUA U3 KIICBCPA JIYrOBOT'O, IPUYECM BHC
3aBUCHMOCTH OT TPOJIOJDKUTEIBHOCTH 00pabOTKHU. MeHbIasi akTHBHOCTh 3TAHOJIBHBIX HM3BIICUCHHI
06”[)$ICH$ICTC$I, 0 Bcen BUIUMOCTH, TEM, UYTO STHJIOBLIN CITUPT BBI3BIBACT ACHATYpPAlIHIO U OCAKICHUC
psna BBICOKOMOJICKYJISIDHBIX COCIMHEHHWI KJIEBEpa, a OHH B CBOK OuYepelb aJcopOUPYIOT
AHTUOKCUAAHTBI MW MPCITCTBYIOT HMX ICPEXOoAy B pPaCTBOpP, OJHAKO HCJIB3SA HUCKIIOYUTL H
HETOCPEICTBEHHOE BO3/ICHCTBUE ATHIIOBOIO CIUPTA Ha aHTHOKUCIUTEIBHBIC COCIMHEHHS, & TAKXKe
HX HU3KYIO PAaCTBOPUMOCTL B HEM.

JIniTenbHOE HACTaWBaHWE CHIPhS HA OSTHJIOBOM CIHPTE TNPH KOMHATHOM TeMIiepaType
MIPpUBCJIO K IMOBBIIICHUIO AHTUOKHUCIIUTEILHON AaKTHUBHOCTH W3BJIEYECHUI II0 CpaBHCHHUIO C
KpaTKOBPEMEHHOW 00paOOTKOM TOPSIYUM 3TAHOJIOM, YTO CBHICTEIBCTBYET O CJIa00M pacTBOPUMOCTH
AQHTUOKCUJAHTOB KJI€Bepa B MAJOMOJISIPHBIX PACTBOPUTENSAX, a TOT (PaKT, YTO TPU BBICOKOU
TEeMIIEpaType BBIXOJ  aHTHOKCHIAHTOB OBUI  HW)KE TIOATBEPXKAACT  MPEINOJIOKEHHE O
JEHATYpUPYIOLIEM JEMCTBUM JTWIOBOIO CIHMPTa, KOTOPOE YCWIWIOCH B COBOKYIIHOCTH C
MIOBBIIICHHOW TEMIIEpaTypOi Ml CHU3HJIO PACTBOPUMOCTh aHTHOKCHIAHTOB.
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YK 664.8.014/.019
COJIEP)KAHUE BUTAMHHA C B IIBETHOM KAITYCTE
CAMAPCKOI'O PETHOHA

C.A. Anekcamnna, H.B. Makaposa
Camapckuii rocyJapCTBEHHBIM TeXHUUECKUN yHUBepcuTeT, I. Camapa

OnmHOI M3 caMBIX aKTyaJlbHBIX M CIOXHBIX IMPOOJIEM COBPEMEHHOTO OOIIecTBa SIBISIETCS
CHa0XCHME HACEJICHHSI KAYeCTBCHHBIMU M 0€30TIaCHBIMHY MPOYKTaMu. [IuTaHue BIUSET Ha OPTaHUu3M
B TEUYCHHE BCEW >KM3HM ueloBeka. B pesynbrare Merabonm3ma BEIIECTBa, COAEpIKAIIUECS B
MIPOAYKTaX, 00eCeynBatOT HEOOXOJUMYIO YMCTBEHHYIO U (PU3UYECKYIO aKTUBHOCTb U OIPEIEIISIOT
MIPOAOIDKUTETFHOCTD KU3HU YEIIOBEKA.

[TomuMo cHaOXKeHHSI OpraHU3Ma HEOOXOIUMBIMU TTUTATEIIbHBIMA KOMITOHCHTAMU, TTPOAYKTHI
MOTpeOJICHUs JOKHBI BBITOIHATH (PYHKUINU JIeueOHbIe U TPOPUIAKTHIECKUE.

TexHuyeckuit mporpecc B MHUINEBOM MPOMBINIJICHHOCTH NPUBEN K YXYAIICHUIO KauecTBa U
COKpAIIICHUIO JOJH HATypalbHBIX KOMIIOHEHTOB B muine. OJHAKO TUIOXash HKOJOTHS, YBEIUYCHUE
CTPECCOBBIX CUTyallil B MUpE, HEPETyJIsIpHOE MUTAHUE TPeOyeT OT OpraHU3Ma YeJIOBEKa OOJbIINX
3aTpar YHEPTrUU Ha MOJIepKaHUe KUZHEHHO BaXKHBIX MPOIIECCOB.

Bce 310 Bemer K yCOBEpPIIEHCTBOBAHHIO TEXHOJIOTMM TMPOM3BOACTBA B  IHILEBOU
MIPOMBIIUIEHHOCTH M CO3JaHHI0 HOBOTO TOKOJICHHUS MUIIEBHIX MPOAYKTOB CO COAlaHCHPOBAHHBIM
COCTaBOM M 00OTallIeHHbIX MaKpO- U MUKPO3JIEMEHTaMH.

Jlns  HOpManbHOTO (DYHKIIMOHUPOBAHHS OPraHU3My TpeOYIOTCS OBOIIM U (PPYKTHI.
Perynspaoe ymotpeOienue 1Mmomo0OHONH THIM CIIOCOOCTBYET YCHJICHHIO CEKPEIH JKey[IKa,
CTaOMIM3UPYET KHUIIEYHYI0 MUKPO(IIOpY, HOPMATU3yeT HIMMYHHUTET, OJIAaTOTBOPHO BIIMSAET HA TOHYC
opranusMa. JlaHHBII BHJ CBIpbsl OOraT MPAKTHYECKH BCEMH TPYIIAMH BUTAMHUHOB, MakKpoO- H
MHUKPO3JIEMEHTAMHU.

Butamunbl — BaxkHEWIIUH KI1acC HE3aMEHUMBIX MUIIEeBBIX BewecTB [1]. Ho Ham opranusm He
CHOCOOEH UX CHHTE3UPOBaTh, IOATOMY OHHU JOJDKHBI MOCTYTATh MPEUMYILIECTBEHHO C PACTUTEIILHON
numield. bronornyeckasi akTUBHOCTH TUIOJIOB M OBOIIEH CBSI3aHA C COJIEPYKAHMEM B HUX BUTAMUHOB.
Onu ciocoOcTBYIOT 00pa3oBaHi0 GEPMEHTOB U PErYIUPYIOT OOMEH BEIIECTB.

ABHTaMHHO3 — Tpymma Ooyie3HEH C Pe3KO BBIPAKEHHBIM Je(PHUIMTOM BHUTAMHHOB [1].
Hampumep, npu Hemoctatke BuTtamuHa C (acKOpOMHOBOW KHCIIOTBI) HaOMromaeTcs ObIcTpas
YTOMJISIEMOCTh, YacThle TMPOCTYABI, KPOBOTEUCHHE U3 JIeCeH. ACKOPOMHOBAas KHUCIIOTa IIMPOKO
pacnpocTpaHeHa B npupoje. J[aHHbIM KOMIOHEHTOM MUK OOraThl YepHasi CMOPOJMHA, CIaJIKHM
nepet, kKamycra [2].

IlBeTHast KamycTa SIBISIETCS NMPUBBIYHBIM MPOIYKTOM MUTaHUS HaceneHus CamapcKoro
peruona. Ilo conmepxanuto BuTtamMuHa C OHa omepekaeT MHOTME OBOIIM W oAbl lIBeTHYIO
KaIyCcTy MOXXHO HCHOJIb30BaTh HE TOJIBKO B €CTECTBEHHOM BHJIE, HO U KaK ChIpbE UIS MOIyYECHUS
MUIIEBBIX 100aBOK.

Tax pactutenbHble 0Ty PaOpuKaThl yA0OHO UCIOIB30BaTh B MUIIEBON MPOMBIIIIEHHOCTH B
BHUJ€ MOPOIIKOB. OHM COXPAHSIOT JOCTATOYHO JIOJITO TEXHOJOTMYECKUE CBOMCTBA, XOPOILIO
pacTBOPSIOTCS B BOJIE, 00ECIeunBaOT 0qHOPOaAHOCTD 1BeTa m3aenuii. B TOCHUMXII Poccenbxo3
aKaJgeMuu OBLTH KCCIEIOBAHBI TEXHOJIIOTHMYECKHUE CBOWCTBA OBOIIHBIX MOPOIIKOB M YCTAHOBIICHBI
BO3MOXXHOCTH MX HCIOJIb30BaHUS JUIS CO3JaHUSI HOBBIX BHJIOB U3JEIHN MOBBIILICHHOW MUIIEBOM
neHHoctH [3]. [TomMmuMo 3TOTO BeNHCh MUCCIEAOBAHUS BIUSHUS OBOIIHOTO MIOPE Ha XJIe000YyIOUHbIE
U KOHAWTEPCKUE H3JeNHsl. BhII0 yCTaHOBIECHO YBEIMUYEHHUIO BSI3KOCTH TECTa W CHU)KEHHE €ro
aJre3uy MpH J00aBIEHUH JaHHOTO 1oty dadpukara.

Ienpto maHHOW PabOTHI SIBISETCS M3ydeHUE cojaepxaHus ButamuHa C B IBETHOW KamycTe,
npouspactaromnieir B CaMapckoM pernoHe, a TaK K€ YCTAHOBJICHHE BIMSHHUS TAKOTO TIOHATHS KaK
«COpT» Ha cofiepKaHKUE JaHHOTO BUTAMHUHA.

B kauecTBe OOBEKTOB HCCIEIOBAaHHMS PACCMOTPEHBI CIEAYIOIIME COPTOBBIE O0Opa3Ilbl
1BEeTHOW KamycThl: bapeimns, Jlunga, JlumoBeni map. B kauecTBe MeTonoB aHanm3a BBIOpaHO
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onpeaenenue conaepxxanus ButamuHa C no 'OCT 24556-89 «IIponykTsl nepepabOTKU MIOI0B U
oBoleil. MeTonbl onpenenenus BuTaMuaa Cy.

AckopOMHOBasi KHUCJIOTa — BOJOPAaCTBOPUMBIM BUTaMHH, MOBBIIIAIOIIMNA YCTONYHNBOCTH
opranu3dMa K HWH(QEKIMOHHBIM 3a00JIeBaHUSAM, HEOIArONpPUATHBIM BHEUTHUM BO3JECHCTBUSM
(meperpeBaHuio, NEPEOXJIAKICHUIO), CTUMYJIHUPYET 3aKUBJICHHUE paH, yJIydlllaeT HCIOJIb30BaHUE
OpraHu3MOM BUTaMHHOB P u Bo.

[Tomumo »storo ButamuH C 005a7aeT aHTUOKCHIAHTHBIMU CBOMCTBAMM — 3alllULIaeT
TeMOTJIOOHH, HE J1aBasi eMy OKHCISTHCS, TEM CaMbIM MOJICPKUBAs 3aMachl jkele3a B KPOBH.

3HaunTeNbHbIe TOTepH BUTaMuHa C B ChIphE HAONIOJACTCS TIPU HENPABMIIBHON KYJTMHAPHON
o0OpaboTke. Tak OBOIIM TOCTE YUCTKU U PE3KHU CIEAYEeT Cpa3y HCIOIb30BATh ISl IPUTOTOBICHUS:
P BapKe 3aK/Ia](bIBaTh B KUIISILYIO BOAY.

Buramun C B uccneayeMoM ChIpbe OMpENessiu TUTpuMeTpudeckuM metogoMm mo 'OCT
24556-89 «IIpomykThl mepepabOTKH IUIOMOB W OBomieil. Metonbl ompeneneHusi BuramuHa Cy.
DKCTparupoBaHHe OCYIIECTBISIOCH 2%-M pacTBOPOM COJSHOW KHUCIOTHL. MaccoBylO JOJIO
aCKOpOMHOBOU KHCIOTHI (B %) paccunTsiBaimu 1mo ¢popmyiie, npuseneaHoi B [OCT 24556-89.

PesynbTatel onpenenenue conepxkanus ButamuHa C mpeactaBieHbl Ha puc. 1. JlaHHBIM
MmoKasareib BeipakeH B Mr/100r [2].
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BapbiwHA JvHpa Nunoeblid wap

Puc. 1. Conep:xxanue BuTamuHa C B 0BOLIIHOM ChIpbe

Ha ocHoBaHuu noiyuyeHHBIX AaHHBIX (puc. 1) MOokHO BeIOpaTh KamycTy coprta JIuHzaa, Kak
o0JaJjarolyto HauBbICIIEM cojep)kaHueM BUTaMuHa C M3 MpelcTaBleHHbIX 00pa3ioB (99,7). Tak
K€ BBICOKHE pe3ysbTaThl Mokasanu copra Jlunoseli map (87,5) u bapeiuns (80,0). ITomydeHnHsie
pe3yJIbTaThl COTJIACYIOTCS C JIUTEPATYPHBIMU JaHHBIMU [4].

Takum 00pa3oM, MOKHO PEKOMEHOBaTh LBETHYI0 KamycTy Camapckoro peruoHa amis
ynoTpebeHust B kauecTBe ncTouHMKa BUTaMuHa C. Tak jxe HaOnronaeTcst BIUSTHUE TaKOTO MOHSTUS
KaK «COpT» Ha COJIep)KaHUE OIpeAesieMoro BUTaMHHAa. Ha OCHOBaHMM 3TOro MOYKHO clejiaTh
BBIBOJI: COPTHOCTb OBOILIEH BJIMSAET HA TEXHOJIOIMUECKHE CBOMCTBA CHIPHS.

Crnucok nmureparypbl

1. HeuaeB, A.Il. TlumeBas xumumsi [Texct] / A.Il. HeuwaeB, C.E. TpayOGenGepr, A.A.
KouerkoBa u ap. — CII6.: TUOP/, 2007. — 8-16 c.

2. Poro N.A. Xumus numm [Tekcr] / U.A. Poros, JI.B. Autunosa, H.W. Jlynuenko. — M.:
KomocC, 2007. — 611 c.

3. llnenenko, H.A. Ucmonap30BaHne OBOITHBIX U (PYKTOBBIX MOPOIITKOB B XJieOoneueHun //
Xnebonpoaykrel. CoopaHK TpynoB. — M.: 2014. — No7. — C 43.

4. Cxypuxud .M. Xumunueckunii cocraB Poccuiickux numeBbx npoaykToB. [Texcr] / U.M.
CkypuxuH, B.A. Tyrenbsn. — M.: JleJIn, 2002. — 133 c.
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VJIK 664
WCCJEJIOBAHUE AHTUOKCHJIAHTHBIX CBOVICTB NMPSIHOCTEM
3UPA, UMBHAPH U KAPJJAMOH

B.A. AprembeBa, T.A. SImames, O.A. Pemernux
Kazanckuit HallMOHANBHBIN HCCeA0BaTENbCKUI TEXHOIOTHYECKU YHUBEPCHUTET, T. Ka3aHb

Ha opranusm demoBeka MPOUCXOAMT TIOCTOSTHHOE BO3ACMCTBHE HEOIATOMPUSITHBIX
(akTOPOB OKpY’KalOMIeH Cpenbl, CTPECCOBBIX CHUTYyallWid, B pE3yJbTaTe 4Yero B OpPraHU3MeE
MIPOUCXOIUT HAKOIIEHHE CBOOOJHBIX PAIUKANIOB, KOTOPOE MPHUBOIUT K TOSBICHUIO Pa3TUYHBIX
XpOHUYECKHX 3a00J1eBaHMM, OCIabICHUI0 UMMYHUTETA U MPEXKIEBPEMEHHOMY CTapEHHUIO0 KIIETOK.
Bpennoe BoznmeiicTBUE CBOOOIHBIX PATUKAIOB MOXHO YMEHBIIUTH, PEryJSPHO MOTPeOIss
MPOAYKTHI TIUTAHUS, KOTOPbIe 00JIaJaf0T BBICOKOW aHTHOKCHIAHTHON aKTUBHOCTHIO. OCHOBHBIMU
HMCTOYHUKAMHU TPUPOAHBIX AHTHOKCUIAHTHBIX COCTUHEHHH SBISIOTCS (DPYKTHI, OBOIIU, OPEXHU U
MPSTHO-apOMaTHUYECKUe pacTeHHs. VX aHTHOKCHIAHTHBIE CBOWCTBA OOYCIIOBJICHBI COJCPKAHUEM B
HUX TOKO(eposoB, (raBOHOUIOB, (EHONBHBIX KHUCIOT, TEPHEHOUIOB M KapOTHHOWIOB.
JTUTHMOXWHOH, THMOTHIPOXWHOH W TUMOJ. JlaHHBIE COeAMHEHUS 001a1al0T aHTHOKCHIAHTHBIMU H
AHTUMHUKPOOHBIMU CBOMCTBaMH, OKa3bIBalOT MPOTUBOBOCHAIUTENBHOE MACHCTBHE, YKPEIUISIOT
MMMYHUTET, CHIDKAIOT YPOBEHB TIIFOKO3bI B KPOBH, a TAK)KE CTUMYJIUPYIOT MTUIIIEBAPCHUE.

C He3amaMsTHBIX BPEMEH JIOAM NPUMEHSIU NPSHOCTH HE TOJBKO B MHUILY, HO W IS
71e4eOHBIX, (apMaleBTHYECKUX W PEIUTHO3HBIX meieid. [IpsHocTH mNpencTaBisioT OONbIION
WHTEpEC KaK MCTOYHUKH aHTHOKCHJAHTHBIX COEIWHEHUH, KOTOpBIE XapaKTepU3YIOTCS MIUPOKHM
CIIEKTPOM TEepaneBTUUYECKOro AeHcTBUsA. CUCTEMaTHYECKOe YIOTpeOJeHUE MPSHOCTEH yiIydIIaeT
paboTy MUIIEBApUTEIBHOH M CEPACYHO-COCYIUCTOM CHCTEM, MOOWIM3YET 3allUTHBIC CHIIBI
OpraHu3Ma, a TaKXe IIOJIOKUTEIIFHO BIHMSET Ha HEpBHYIO cuctemy. OTHOW W3 BaXKHBIX
OTIUYUTEIBHBIX ~ OCOOCHHOCTEH  MpsSHOCTEH  SIBISIIOTCS WX  OakTepUIIMOHBIE  CBOWCTBA,
oOycnaBnuBatome 0oyiee JUTEIHHYIO COXPAHHOCTD MHIIU M PA3TUYHBIX 3aTOTOBOK.

B cBs3M C BBIIIEU3NTOKEHHBIM, HCCIEIOBAHUE AHTHOKCHIAHTHBIX CBOWCTB MPSHOCTEH
MO3BOJIUT O0JIee MOHO ¥ Y()(PEKTUBHO MPUMEHSTh UX B MHILEBOI MPOMBIIICHHOCTH.

enpto naHHOW pabOTHl SBISUIOCH H3Y4YEHHE AQHTUOKCHUIAHTHBIX CBOMCTB BOJHBIX H
CIIUPTOBBIX IKCTPAKTOB MPSIHOCTEH 3upa, UMOHUPH U KapIaMOH.

3upa TOpeACTaBIAET CYIICHbIE CeMeHa NpsHOW TpaBbl Cuminum cuminum CEMENCTBA
30HTUYHBIX (Apiaceae). OHa elle U3BECTHA MO/l HA3BAHUAMM KyMUH, KMMH, KAMMYH U UHAWNACKHUN
t™HH. OT TMHUHA 00BIKHOBEHHOTO (Carum carvi) 3upa OTIMYAeTCs 0oJjiee MEIKUMHU pa3MepaMHu U
TEMHOU OKPACKOM, a TaKke 00Jiee pe3KUM, CHIILHBIM U TIPSTHBIM apOMaTOM U BKYCOM.

NmOups (Zingiber officinalle) siBnsieTcss OMHUM W3 NPEBHEUINNX MPSHBIX pacTeHuid. OH
MPECTaBIseT cO00M MHOTOJETHEE TPOMUYECKOE TPABSIHUCTOE PACTEHUE ceMeiicTBa MMOMPHBIX
(Zingiberaceae). B xavuecTBe NMPSHOCTH HCTOIB3YETCS KOPHEBUIIE UMOUPS B CYIICHOM, IIEJIOM H
MOJIOTOM Buje. IMOMpPH 00/1ajaeT MPUATHBIM apOMATOM U )KTYYUM TPSTHBIM BKYCOM.

KapgamoH, B KkauecTBe MNPSHOCTU MCHONB3YIOT IOl MHOTOJETHETO TPaBSHUCTOIO
pactenust Elettaria cardamomum (L.), OTHOCSIIETOCS K cCeMEWCTBY UMOUPHBIX (Zingiberaceae). On
MMEEeT OPUTHHAJIbHBINA, U3bICKAHHBIA BKYC U apoMar, B KOTOPOM YTaJIbIBalOTCS HOTKH KaM(oOpbl U
auMoHa. Taxoke OH IIeHUThCs Oarogapsi CBOUM JIe4eOHO-IPOPHIAKTHIECKAM CBOHCTBAM.

XO0poI110 U3BECTHO, YTO COJEPKAaHUE AHTUOKCHIAHTOB B OKCTPAKTAX MPSHOCTEN 3aBUCUT OT
crocoba AKCTPAKIMK, THMA U MOJSIPHOCTH IKCTPAKIIMOHHOTO pacTBopuTelNs. B maHHON pabote B
KauecTBE pPaCTBOPUTENEH IS MOJYyYEHHUs SKCTPAKTOB HCIOJIb30BAIM BOAY U STUIIOBBIM CIHUPT.
Hccnemyemple SKCTpakThl TOTOBHIM W3 HM3MENBUEHHBIX TMPSHOCTEH W pacTBOPUTENS B
cootHouieHuu 1:10.

AHTHUOKCUAHTHYIO aKTUBHOCTH CIHPTOBOTO W BOJHOTO OKCTPAKTOB OMPEICIISITU
dbeppunmanugHeiM MeTozoM [1]. B xome mccnemoBaHus TakKe OMPENEsUIM aHTHUOKCHIAHTHYIO
akTuBHOCTH pactBopa 0,01 % ackopOMHOBOW KHCIOTBI, OTHOCHUTEIHHO KOTOPOH BBIpaXKalu
AQHTHOKCHJIAHTHBIE CBOMCTBA SKCTPAKTOB MPSHOCTEN 31pa, UMOUPH U KapJaMOH.
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PesynbraTel uMccrnenoBaHWK TOATBEPAMIN AHTHOKCHIAHTHYIO AaKTHBHOCTh BOJHBIX U
CIIMPTOBBIX IKCTPAKTOB MPSIHOCTEH 3Upa, UMOMPH U KaplaMOH, KOTopasi Oblja BBIIIE MO0 CPAaBHEHUIO
aHTHOKCHJIAaHTHOW akTuBHOCTH pactBopa 0,01 % pactBOopa ackopOMHOBOW KHUCIOTHI. JlaHHBIE 1O
AQHTUOKCUIAaHTHOW aKTUBHOCTH CIIUPTOBOTO M BOIAHOTO 3KCTPAKTOB IMPSHOCTEH NpEICTaBICHBI Ha
pucyske 1.
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O crpToRHIT SKeTpakT M BOTHEBI AKCTPAKT

Puc. 1. AHTHOKCHAAHTHAsI AKTUBHOCTb IKCTPAKTOB NMPSHOCTE OTHOCUTEJIBHO
pacteopa 0,01 % ackopOMHOBOI KHCJIOTBI

W BomHBIE, W CHOUPTOBBIE OKCTPAKTHl  HCCIEAYEMBIX  TpsSHOCTEH  oOmamamu
AHTUOKCHIAHTHBIMU CBOWMCTBaMHU. VX aHTHMOKCHIAHTHAs aKTMBHOCTH OOYCIIOBJICHA COJEpKaHHEM
(1aBOHOMIOB U (PEHOIBHBIX COCTUHEHNHN, KOTOPhIE MOTYT CIYXKHUTh JOHOPAMHU aTOMOB BOJIOPO/Ia U
ANIEKTPOHOB M CBS3BIBATH CBOOOJHBIC paJWKalbl, MPEAOTBpAIasi TEM CaMbIM HX pa3pylIaroliee
neiictue. bornee sipko BRIpaKEHHYIO aHTHOKCHIAHTHYIO aKTUBHOCTB MTOKA3aJId BOJHBIC SKCTPAKTHI,
YTO CBUJICTEIBCTBYET O TOM, YTO OMOJIOTHYECKH aKTHBHBIE COSIMHEHUS MCCIIETYyEMBIX MPSTHOCTEH
OTHOCATCS K TIOJAPHBIM BEIIECTBAM. 3Wpa MIMPOKO H3BECTHA CBOMMH aHTHOKCHUIAHTHBIMU
CBOMCTBaMH Ojarofapsi copepkaHnio (DEHONBHBIX COCIMHEHUI KUMOJI, KUMHUH, ITUHEH, JIMMOHEH,
6ucabosieH u nmapanumon. B uMmOupe conepaTbcs THHIEpOJI, IIOTao, 3uHre0epeH u (peHOoNIbHbIC
COC/IMHEHUS, CBSI3aHHBIE C KeTOHaMHU. A KapaMoH Oorat (aaBoHOMIAMH KBEPLETHH, KeMI(epo,
JIOTEOJIMH U MEJTaproHUIUH. JTH OMOJIOTHYECKH aKTHBHbBIE COCIMHEHUS 00Ja1al0T BIPAaKEHHBIMU
AHTUOKCHJIAHTHBIMH, AHTUMHKPOOHBIMH, HPOTHBOBOCTIAINTEIBHBIMA CBOWCTBAMH, YKPEIUISIOT
MMMYHUTET U CTUMYJIUPYET MHUILEBapEHUE.

[lpsHOCTH  TIpPEACTaBIAIOT COOOM OXMH W3 OCHOBHBIX HMCTOYHHKOB IPHPOIHBIX
AQHTUOKCUJIAHTOB M MX H3YyYEHHUE SBJSIETCA aKTyalbHOW 3amadeil. OHM Ooratel OHOIIOTHYECKU
aKTHBHBIMH COCIMHCHHSMH, KOTOpBIC NPOSBISIOT TEParneBTHYECKOe MACHCTBHE W SBISIOTCS
0e30macHBIMH JUIsL 370pOBBSl 4enoBeka. [IpuMeHeHHne MpsHOCTEeHW B MHUIIEBOM MPOMBIIIJICHHOCTH
MO3BOJINT PACHIMPUTh AaCCOPTHMEHT NPOAYKTOB MHUTAHUS C JIEYEOHO-TPOPHIAKTHICCKUMH
CBOMCTBAMH.

Crnucok nurepatypsl
1. Lertittikul W. Characteristics and antioxidative activity of Maillard reaction products

from a porcine plasma protein—glucose model system as influenced by pH / W. Lertittikul, S.
Benjakul, M. Tanaka // Food Chemistry. —2007. — V. 100. — Ne 2. — P. 669-677.
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YK 602.4:622.33
BUOJIOI'NMYECKOE BBIHIEJJAYNBAHUE METAJIJIOB U3 OTXO10B
YIVIEOBOI'AINEHU A

K.A. Apxunosa, H.B. ®otuna
KeMepoBckuit TEXHONIOTUYECKHIA MHCTUTYT MUILEBOM MPOMBIIIIEHHOCTH (YHUBEPCUTET),
r. KemepoBo

Ha ceroansiiinuii 7eHb T1aBHOW TIPOOJIEMOH SIBIISIETCS 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl. DTa
mpobieMa OCOOCHHO aKTyallbHa B CBSI3M C YBEITMYEHHEM IPOMBIIUICHHBIX MPEANPUATHN M, Kak
CIIEZICTBHE, YBEJIMYEHHE OTXOAOB IIPOMBILIUIEHHOTO IPOU3BOJCTBA, HETAaTHMBHO BIMSIOIIUX Ha
skonoruto. OpraHuzaiysi MPOU3BOJACTBA MEPEPAOOTKU OTXOIOB UPE3BBIYAHO Ba)KHA HE TOJIBKO C
9KOJIOTUYECKOM, HO U ¢ SKOHOMUYECKON TOUYKHU 3pEHMS, TAK KaK pealn3alusi OTXOJI0B YIIeN00bIYH
MOJKET TMO3BOJHUTh YMEHBIIUTh COLMANBHYIO HANpPSHXKEHHOCTh B paillOHaX C pa3BUTON YTOJBHOM
MIPOMBIIUIEHHOCTBIO.

[Tpobnema yTUIM3auM ¥ pa3MeEIIeHUs] OTXOJO0B MPOU3BOICTBA SBISIETCS aKTyadbHON M s
Ky3zbacca. KemepoBckast 0051acTh SBISI€TCS PETUOHOM C MHOTOOTPACJIEBbIM XO3SIICTBOM U BBICOKOM
KOHIICHTpAIIUEeH ChIPbEBbIX U MepepadaThIBAIOIINX MPOU3BOJICTB.

3a nmecATWIeTHss OCBOCHHMsSI MPUPOAHBIX OoratcTB B Kysbacce ObUIO HAaKOIIJIEHO OrpOMHOE
KOJIMYECTBO OTXOJIOB M HAHECEH CYIIECTBEHHBIN YPOH MPUPOAHOM cpene. OCHOBHAs Macca OTXOA0B —
3TO TBEPJbIE OTXO/Ibl YTOJIBHOTO MPOU3BOJCTBA, 00BEM KOTOPBIX €XKETOHO yBenuuuBaeTcs. OTX0Ibl
TOPHOTO MPOU3BOJICTBA CKJIAIUPYIOTCS B OTBAJIBI, BBIPAOOTKH, YTO yXyALIAeT JaHIIIa(T MECTHOCTH,
3arpsI3HSAIOTCS BOAHBIA U BO3AYIIHBINA OACCEHHBI.

Paznunuaror ciemyromuye BUIbI OTXOAOB YTOJBHOM OTpaciH, Takhe Kak: 307, IJIaK, Iuiam,
OTXObl (JIOTALIUU, «XBOCTHD», TEPPUKOHHBIE TOPOJIBI U T.1.

[TpombIliuIeHHBIE OTXOBI yTIenepepadaThIBAIONINX U YIJIEO0OTaTUTENbHBIX MPEIIPUSTHIA
MIPEACTABISIIOT cOOOW OOraThlii MCTOYHHMK JEIIEBOr0 M 3a4acTyl0 YK€ IOATOTOBJIEHHOTO CHIPhS.
VYrinenpoMbIIIeHHbIE OTXOAbl B PETHOHE MOTYT OBbITh YCIEIIHO MCIOJIb30BaHbI AJIsl TPOU3BOJICTBA B
MIPOMBIIIUIEHHBIX MacmTadax [1, 3].

OTX0/1bl YTOJMBHBIX MPEIMPUATUI MOTYT MIPUMEHSTHCS [0 PA3IUYHBIM HAIIPABICHUSIM:

— IIpou3BoACTBO CTPOUTENBHBIX MAaTEPHAOB (KEPaM3HT, IEHOCHIMKAT, aTFOMOCUIMKATHBIE
oJIbIe MUKpOChEpHI);

— bBrITOBBIEC TOTUIMBA (OpUKET, TPaHyJIbl, BOJIOYTOJLHBIC CYCIICH3UH ) U TOTUIMBHBIC JJOOABKH;

— IIpou3BoacTBO TOPOKHOTO MOJIOTHA;

— [lnanupoBKa U pexyIbTUBALMS TEPPUTOPHUH;

— JlukBumanusi 6€CX03HBIX CBAJIOK.

AHanmu3upysi pa3iudHble METOAUKH TMEepepabOTKH YIICTPOMBIIIICHHBIX OTXOJOB C TOYKHU
3peHHsi OMOTEXHOJIOIUH, MBI MPUILIM K BBIBOIY, YTO IMPOLIECC OMOJIOTMYECKOTrO BhIIIEIAYUBAHHUS
METAJIOB W3 OTXOJIOB YINEAOObIYM TpH TOMOIIM THOHOBBIX OakTepuil sBisieTcs HauOosee
aKTyaJbHBIM [5].

W3yueHne mpoliecca BBIIENAUYUMBAHUASA METANIOB W3 OTXOJOB  YIJICIPOMBIIUICHHBIX
MIPEANIPUATHI TIPEICTABISET CO00M 0COOBI MHTEpEC, TaK KaK OJAHOW M3 OCHOBHBIX 3ajad JIaHHOTO
MIPOM3BOICTBA ABJISIETCS] BOBMOXKHOCTD M3BJICUCHHS U3 OTXO/0B IICHHBIX IPUMECEH.

[Tocne oboramenus u nepepabOTKH yTiiei OOJIBIIOE KOTMUECTBO IIEHHBIX METAIIJIOB TEPSCTCS
B BHUJIE OTXOAOB (IIJIAKOB, «XBOCTOB», IUIAMOB). bakTepualbHO-XMMHUYECKOE BBIIICTAYNBAHIEC
METAJUIOB YMEHbBIIIAET 3TH MOTEPH.

OcHoOBy mporecca BBIIIEIAUUBAHUS COCTAaBISCT OKHCICHHE COJCPKAIMXCS B OTXOJax
CyAb(PUIHBIX COEAMHEHHH METaJIOB THOHOBBIMH OakTepusMu. [lone3HbIMU CBOHCTBaMH  UIS
OMOTEXHOIOTHIECKON TOOBIYM METAIIOB 00IaAaeT HETbIA PSZ Pa3TMIHBIX MUKPOOPTraHn3MoB. OIHAKO
OCHOBHBIM U3 HUX sIBJIsIeTCS! OTKPBITHI Kommepom un Kunkenem B 1947 rony Bui THOHOBBIX OakTepuii,
Has3BaHHbI Thiobacillus ferrooxidans. TnoHoBbIe GaKTEpUH HMIMPOKO paclpocTpaHeHs! B ipupozae. OHu
OOMTaIOT B BOJOEMAax, B IMOYBAX, YTOJbHBIX M 30JOTOPYAHBIX MECTOPOXKICHHUSX, a TaKXkKe B
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MECTOPOXKICHUSIX CEPHBIX W CymbGUIHBIX pyn. Thiobacillus ferrooxidans, xak W Bce THOHOBBIC
0aKTepuu, OTHOCATCS K IMTOABTOTPO(daM. DTH MHUKPOOPTAaHU3MBI CTPOSIT CBOE TEJIO U3 YITICKHUCIOTHI, a
HEOOXOIUMYIO ISl TIOJ/ICPXKAHUS JKU3HEICATETbHOCTH SHEPIUI0 OHU TONYyYarOT B XO/€ OKUCIICHHS
HEOPraHMYECKUX COEMMHEHHH. XapaKTepHOU 0COOCHHOCTHIO UX (DM3HOJIOTHH SIBIISIETCS TOTPEOHOCTD B
oueHb Kucion cpeae. OHu pasBuBatotrcs npu pH ot 1-4,8. MHTepBan temmepaTtyp, B KOTOPOM MOTYT
pa3BUBaTHCS OAKTEPUM 3TOTO BUa, coctanisieT oT 3 10 40°C ¢ ontumymom nipu 28°C [8].

B nanHOlN wuccienoBaTtensCckoil paboTe paccMaTpHUBACTCS BIUSHUE HW3MEHEHHS aKTHMBHOU
KHCJIOTHOCTH Ha TPOIECC BHIMIEIAYMBAHUS METAJUIOB M3 OTXOAOB yrieoboramieHus. Hamu Obut
WCTOJNBb30BaH BHJ OTXOJOB YyrieoOorameHuss - moiam. [llmam mnpexacraBaser coboil  oTXox
yraeo0oraTuTenbHbIX (hadpuK B BUIE 0CaJKa C BBICOKUM CO/IEPKaHUEM OCTaTOYHOIO YIJIEPOAa.

[lepBbIM 3TamoM HCCIEAOBaHUS SBISUIOCH IPUTOTOBIEHHME pacTBOpa C Pa3IMYHBIMU
nokazarensMu pH. Jlns noydeHus: 0JHOM MpoObI UCTIONB30BAIM YTOJIBHBIN [IJIaM U PACTBOP CEPHOU
KHUCJIOTHI B OTHOLIEHUH 1:5 COOTBETCTBEHHO, TO €CTh 10 I YroJIbHOTO 1IJIaMa, paCTBOPEHHOTO B 50 M1
pacTBopa cepHoil kucnoThl. [lomyueHHBIN pacTBOp momemanu B TepmoctaT npu t=28°C. Ha stom
JTane TMPOMCXOIUT MPOIECC OKHUCICHHUS CYIb(PHIOB METAUIOB (KEJIe30, MeIb, KOOAIbT, HUKEb,
OJIOBO U T.1I.) B CyNb(aThl 32 CYET AKTUBHOCTU THOHOBBIX OaKTepuil B OIArONpUSTHBIX YCIOBHUSIX AJIs
WX JKU3HENIEATETHbHOCTH.

Peaxtust okucnenus (Ha mpumepe cyib(ua sxenes3a) mpoTeKaeT 1Mo CXeMe:

2FeS, + 70, + H,O —2FeSOs4 + 2H>504
4FeSO4+ O+ 2H2804 —2Fe)(S04)3+ 2H,0, (1)

Cynbup xene3a moJ IeHCTBUEM THOHOBBIX OAKTEPHUIl OKHCISETCS B 3aKHCHOE CEPHOKHCIIOE
xene3o — FeSOy, KoTopoe B MPUCYTCTBUM KUCIOPOAa PEBPAILAETCS B OKHCHOE - Fex(S04)s.

Ha BTOpoM »3Tame Obul MpOBEAEH pPsii KAYECTBEHHBIX pPEaKUUi [JIs OINpeesieHUs] HOHOB
METaJUIOB YTOJIBHOTO OTX0/Aa. B paboTe Mbl aHanM3MpOBaIM BBITSDKKY pacTBOpa Ha COJIEp:KaHHUE
HOHOB F e2+, F e3+, Cu*:

1. Peakuus ¢ kpacHOM KpOBSHOW COJIbIO HA OINPEACIICHHE NOHOB Fe*'c MOJTYYEHUEM CHHETO
ocajika TypHOYJIeBOH CHHU:

FeS04+ Ki[Fe(CN)s] — KFe™* [Fe™(CN)s] + K»2SO0s, )

2. PeaKiust ¢ XKeIToH KPOBSHOM COJBIO Ha OPEIEICHAE HOHOB Fe’ ' ¢ TIONydeHHeM TEMHO —
CHHETO0 0OcajiKa OepIMHCKOM JTa3ypH:

Fe)(S04); + 2K4[Fe*(CN)s] — 2KFe[Fe ™ (CN)g] + 3K2SO,, (3)

CoctaB ocazika TypHOYJIEBOW CHHU COBIIAJAE€T C COCTABOM OCPIMHCKOM Ja3ypH, HO MEHSEeTCs
B 3aBUCUMOCTH OT YCIIOBHM OCaXICHUSI.

3. Peakuusi ¢ THOIMAHATOM Kalis HA ONpE/IETCHHE HOHOB Fe’ ¢ MONyYeHHeM THOHAHATA
kKele3a, OKPAIIUBAIOIIMM PACTBOP B TEMHO-KPACHBIH I[BET:

Fe5(S04); + 6KCNS — 2Fe(CNS); + 3K2S0,, 4)

4. Peakimsi ¢ THAPOKCHIA aMMOHHS Ha OmpereneHne HoHoB Cu’'c momydeHmeM ocamka
runpokcocynbdara Meau 3eneHoBaroro IBera. OcaloKk pacTBOpSiETCS B HM30BITKE THIPOKCHAA
aMMOHUS ¢ 00pa30BaHUEM aMMHUAYHOTO KOMILIEKCA MEIU MHTEHCUBHO CHHETO 1IBETA!

2CuSO4 + 2NH,OH — (CuOH), S04 | + (NH¢)»S0,,
(CZ/IOI‘I)ZSO4 + (NH4)2SO4 + 6NH40H—> 2[Cu(NH3)4]SO4 + 8H20, (5)

5. Peaxumst ¢ CymbMIOM HATpHs HA OMpecieHHe HOHOB Cu’ ¢ OOpasOBaHHEM OCAjKa
cyJb(duaa MeIu YepHOTO 1IBETA:

CuSO4+ NaxS — CuS | + NaxSO,, (6)

B xoze naHHBIX peakiuii MbI MOATBEPIMIA HATMYHE HOHOB METAIIJIOB B BBITSIKKE.

Tpetuii »Tam 3akimiovancss B ONpEAETICHUH KOJIMYECTBA HOHOB METAJUIOB B pPacTBOpE C
MIOMOIIIbIO T'PAaBUMETPUUYEKOI0 METO/a OIpPENENICHUsl Cylb(aT-MOHOB Ha OCAXIEHHE PACTBOPOM
BaCl, B Bune BaSOs;.

Onpenenenre KOIM4eCTBa S042' OCHOBBIBAETCA Ha WX B3aUMOIECHCTBUH C HOHAMH Ba2+/:[0
oOpa3zoBanus ocaaka BaSOs:

Bd** + S04+ — BaSO,, (7)
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Jlanee ocamoxk moaBepraeTcss  mpoieccy  GUIBTpAlMM W MPOMBIBKE  XOJIOAHOU
JACTUILUTMPOBAHHOMN BOJIOW, TTOJAKUACICHHON COJSIHOW KUCIOTOW. DUIBTPHI C OCAJAKOM MPOCYIIHUBAIOT,
noMeImaioT B (papdopoBbIil TUTENb, 030JISIOT U THTEIh C 0CaaKoM mpokanmBatoT pH =800 - 900°C B
MyQenpHON TIeun.

[o macce BaSO4 BbraucseM KOMMaecTBO SO4° .

Pacuet npoBouM N0 ypaBHEHHUIO:

w= ml-M(SO42‘)- 100% / m-M(BaSO,), (8)
rme w — MaccoBas oA SO42';
m; —macca BaSOy;
m —Macca BRITSIKKH;
M(SO42') — MOJISIpHAsi Macca SO4* B BBITSIKKE;
M(BaSOs) — monsipaas macca BaSOs [9].
Pe3ynbTaThl JaHHBIX BHIYHMCIICHUH MPEACTABIICHBI B Ta0uUIe 1.

Taoanna 1

Pe3yJ'IbTaTI>I OIIeHKH BJIMSIHUSI U3MEHEeHHsI AKTUBHOM KMCJIOTHOCTH HA nmpouecc
BbIIICJIAYUBAHUSA METAJIJIOB U3 HIIJIaMa

pH 1.0 1.5 2.6 3.5 4.0 5.0
W(S04 ), % 0.098 0.487 0.590 0.705 0.583 0.201

W3 nannbix (Tabn. 1) ciemyer, yto Hanbosee aKTHBHAS AEATENLHOCTh THOHOBBIX OaKTepuit
HaOmomaercs B pactBopax ¢ pH, konebmromemcs ot 1.5 1o 3.5, Tak Kak B 3THX T'PaHUIAX OKHCIICHUE
Cylb(UI0B METAJUIOB COMPOBOXKIACTCS HAHOOJBIINM BBIXOAOM CyJb(ar-noHoB. ClemoBaTenbHO,
geM OoJbIlle KOJMYECTBO CyNb(paT-HOHOB B PAaCTBOpE, TeM OOJbIIee KOTMISCTBO MOHOB METAJLIOB
MOJTY4aloT Ha BBIXOJIE.

JIaHHBI METO/ MOMOTAET CIPABUTHCS KaK C SKOJIOTMYECKHMH, TaK U C SKOHOMHUYECKUMHU
npobiemamu. Eciam paccMarpuBaTh METOJ C SKOJIOTHUECKON TOYKH 3pEHUs, TO OHOJIOTHYECKOE
BBII[EJIAYMBAHNE METAJUIOB HE OKa3bIBae€T MaryOHOTO BIMSHHUS HAa IKOCHCTEMY OKpY’KaIOIIETO
Hac Mupa. B cBoo ouepenb, ¢ SKOHOMHYECKOHW TOYKH 3pEHHUSI IPOIECC BBINIEIAYNBAHUS
METAJUIOB TIOKa3bIBaeT BBICOKYIO CTEIECHb W3BICUCHHS LEHHBIX MPUMECe U3 OTXOJ0B
oOoramieHus yrieu.

Takum 00pa3oM, MOXKHO 3aKIIOUUTh, YTO NEepepadOTKa OTXOIO0B YTOJIbHBIX MPEIIPUATHHA
MO3BOJIACT IMOJIYYUTh W3 TEXHOTECHHBIX OTXOJOB KAaYECTBEHHOE CTAHIAPTHOE CBIpbE IS
Pa3NUYHBIX MPOMBIIUICHHBIX OTpacieil, W, KPOMEe TOro, MO3BOJISIET YBEIUYHUTH BO3MOXHBIC
HaNpaBJICHUs] TEepPepadbOTKU OTXOJOB B TOBApPHYIO TPOIYKIMIO C BBICOKOH 100aBICHHOMN
CTOUMOCTBIO.
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V]IK 637.1/.3A90
XUMHUYECKHUN COCTAB BEPBJIIOKBEI'O MOJIOKA ®EPMEPCKOI'O
XO3SIUCTBA AJIMATUHCKOM OBJIACTH

2.K. Acembacesa, T.M. Bensmos, JK.T. Jlecosa, 3.2K. CelimaxmeToBa
AJIMATUHCKUHU TEXHOJIOTUECKUN YHUBEPCUTET, T. AJIMaThI

B HeOmaronpusTHBIX 9KOJIOTHYECKUX YCIOBUSAX COBPEMEHHBIX TOPOJOB KayeCTBO MHUTAHUS
MOHIKAETCS, YTO B CBOIO OYepelb BJIEUET 3a cOOON yXyaAlleHUE 30pOBbsl HaceleHus. B cBszu ¢
STHM TOBBIIIAETCS 3HAYMMOCTH (DYHKIIMOHAIBHBIX MHIIEBBIX HPOIYKTOB, KOTOPBIE COIEpXkAT
MHTPEIMEHTHI, TOBBIIIAIOIINE COTPOTUBIIEMOCTh OpPraHU3Ma YeJIoBeKa K 3a00JIeBaHUM, ITO3BOJISS
€My BECTU aKTUBHBIN 00pa3 KU3HU.

W3BecTHO, 9TO MPOAYKTHI (DYHKIIMOHAILHOTO MUTAHUS COJEpPKAT B ceOe TOIBKO MOJIe3HbIE
BEIIECTBA, HE UMEIOT B CBOEM COCTaBe KaKUX-JIMOO BPEIHBIX XUMHUUECKUX COCTMHEHUN U SBIISIOTCS
abCoOMIOTHO OE30MaCHBIMHU.

[Ipu mpousBoACTBE (PYHKIMOHANBHBIX MNPOAYKTOB MPUMEHSIOTCS, Kak IPaBUIIO,
YHHUKaJIbHbIE OMOTEXHOJIIOTUYECKAE METO/IbI, TIO3BOJIIONINE MAaKCUMAIIBHO COXPAaHUTh U YIIyYIIHTh
TIOJIE3HBIE U MPUPOIHBIE CBONCTBA HUCIIOJIb3YEMbIX PACTUTEIBHBIX MU KUBOTHBIX KOMIIOHEHTOB. B
OTJIMYME OT OOBIYHBIX MPOIYKTOB MUTAHUS, (PyHKIMOHANbHAs MUIIA COAEPKUT ropa3fo OoJblie
KU3HEHHO BaXKHBIX OMOJOTMYECKH aKTUBHBIX BEILECTB, KOTOPbHIE XOPOLIO cOaTaHCUPOBAHbI MEKIY
coboi. OHUM U3 TaKUX IOJIE3HBIX MPOAYKTOB MHUTAHUS, CO3JAaHHBIX CaMOW MPHUPOJOH, SBISETCS
MOJIOKO.

benku Momoka OHOJOTMYECKU TOJHOLEHHBI M OHU OOECIEUMBAIOT OpPraHM3M ueJIOBEKa
HEOOXOJUMBIMU aMHUHOKHCIOTaMHu. Clenyer OTMETHTb, YTO BaXkKHas pOJIb B palMOHAIHLHOM
MUTAaHUM TPUHAANEKHUT KUBOTHBIM Oenkam. Hambonee moaxopsiieli OCHOBOW i OENKOBBIX
MPOAYKTOB C (PYHKIMOHAIBHBIMH CBONCTBAMH SIBJISIFOTCSI MOJIOYHBIE MPOAYKTHI. CBHIBOPOTOUYHBIC
OeNKM UMMYHOTJIOOYJIMH, JIAKTO(PEeppUH HUTparoT OOJBIIYI0 POJb B 3aIIUTE KJIETOK, TKaHEW W
OpPTraHOB OT BPEIHBIX BEIIECTB, MOCTYMAIOIINX U3 BHEIIHEW CPEIbI.

B Monoke B 10CTaTOYHOM KOJMYECTBE JUIsl OpraHM3Ma 4YeJIOBEKa COJAep)KaTcs JIUIHIbI,
BUTAMHHBI, MHUHEpPAJbHBIE COJHM, BKIIOYas LEHHbIE MHKpPOdJIeMEHTh. OHU  SBISIOTCA
HE3aMEHUMBIMH (akTopaMu KH3HU. HeHachblllleHHble TUOUABI CIIyKAaT HCTOYHWKAMH CHHTE3a
SMKO3aHOMIOB, SIBISIOLIUMXCS PEryJIsSTOpaMU BHYTPUKIETOYHBIX peakiuil. Psa BuTamMuHOB
SIBJIIOTCSI aHTUOKCUJAAHTAMU, @ IPYTHe aKTUBU3UPYIOT JAESTENbHOCTh (PepMEHTOB [2, 4].

B mnuiieBoM OTHOLIEHMHM IEHHO MOJIOKO BCEX BHJIOB JKMBOTHBIX: KOpPOBBE, KOOBLIbE,
BepOTIOKbE, OBEUbE, KO3be. Ho Kak 1menedHoe U teueOHOe CPEeICTBO Hail0oIee BaXKHBIMH SIBIISTFOTCS
BepOITIOKbE M KOOBUTbE MOJIOKO.

CenbCKOXO3HCTBEHHbIE JKMBOTHBIE, B 3aBHCHUMOCTH OT BHIOBOTO MPOUCXOXKACHUS,
BbIpAa0ATHIBAIOT MOJIOKO Pa3HOTO XHUMHYECKOTO COCTaBa, CJENOBATENbHO, WMEIOT pa3lnyHbIe
(hU3UKO-XMMHYECKHE CBOICTBA.

BepOiioxkpe MOJIOKO, B CHIIy CBOETO OOMTaHUS B CYpOBBIX YCJOBMSAX >KM3HH M OCOOBIX
KOPMOBBIX (PAaKTOPOB YKUBOTHBIX, UMEET yHUKAIbHBI XUMUYECKUH COCTaB, CIEAOBATENBHO, U
Ouosiornyeckue cBoWcTBa. [l mrogei, paboTamIMX B JKOJOTHUYECKH HEOJarompHsITHBIX
YCIOBHSIX TpyAa, WACAIBHOH, NEeIeOHOW M TPO(IIAKTUYISCKON THUIINCH SBISIETCS BEpOIIOXKBE
MOJIOKO [2, 5].

[enpto Hamre#t paboTh ObLTa pa3paboTka PYyHKIMOHATHHBIX KMCIOMOJIOYHBIX MMPOTYKTOB U3
BepOIrOKbEro MoJoka. [loaTromy, B mepByIo odepeis ObUT ONpeiesieH COCTaB U CBOWCTBA IEIHOTO
cOOPHOT0 BEPOIIOKBETO MOJIOKA.

Xumudeckue U (QU3NKO-XUMHYECKHE HCCIEIOBaHNUS MOJIOKa MPOBOAUINCH B JabopaTopuu
oumoxumun  kapenper  «[lumeBass  OmoTexHONMOTHS»  AJNMATHHCKOTO  TEXHOJIOTHMYECKOTO
yHuBepcuteTa. J[ng aHanu3a ObUIM HMCHOJNB30BaHBl 00paslbl MOJIOKAa BepOIIOZOB YaCTHOTO
X03s1iicTBa ATMaTUHCKOM 00JIaCcTH.

23



CCKHI/IH ((HI/IH_[CBaH XHUMHMHA, OMO- 1 HAHOTEXHOJIOTHH»

XUMHUYECKUN COCTaB M CBOWCTBA MOJIOKa (MacCOBYIO JIOJIO KHUpa, O€lKa, YTJIEBOJOB,
OIpEeZICNIEHUE MJIOTHOCTH, AKTUBHYIO U TUTPYEMYIO KUCJIOTHOCTb) omnpenesuid no Muuxosy I'.C.

[2].
Pe3ynbTaThl W3ydeHHs] COCTaBa MW CBOWCTB BEPOJIOKBETO MOJIOKA TPUBEICHBI
tabnuue 1.

Taoauua 1

Du3nKo-xuMHUYecKHe CBOHCTBA COOPHOT0 BepOJII0KbBEro MOJIOKA,

n=5
Ioka3zarean Bepo.110:kb€ M0JI0KO

MaccoBas gos xkupa, /100 T 3,92+0,03
Maccosast goins 0enka, r/100 r 3,79+0,03
Maccosas gois kazeuna, r/100 ¢ 2,88+0,01
Maccosas gons nakTo3sl, /100 r 4,50+0,04
[norHocts mpu 20°C, r/em’ 1,030+0,01
Tutpyemas KUCIOTHOCTB, °T 19,7+0,01
AKTHBHas KHCIIOTHOCTB, pH 6,8+0,01

P<0,05

Kak BuUIHO M3 JaHHBIX TAOMWIBI 1, OCHOBHBIC IMOKa3aTEIM HCCIACAOBAHHOTO MOJIOKA I10
COCTaBy M CBOWCTBaM HaXOIATCSA B Tpeneiaax HOpMBI. Tak, MaccoBasl JOJS KUPa COCTABIISICT
3,924+0,03. D10 XOpowmii moka3aTenb I BEpOIIOKBEro MOJIOKA, MOKA3BIBAIOIINN, YTO JIOHHBIC
BEpOITIOUITEI TTOA0OpaHbl TPABUIILHO W oOecreueHbl XopomuMu kopMamu. CoaepikaHue Kupa B
MOJIOKE B OCHOBHOM 3aBUCHUT OT Ka4eCTBa KOPMOBOTO palvoHa [2, 5].

HccnenoBaHHOE MOJIOKO XapaKTEPHU3YETCS OTHOCUTEIHHO TOBBIIMICHHBIM COJICpKAHUEM
o6mmux 6enxoB 3,79+0,03 u kazeuna 2,88+0,01. DToT MOKa3aTellb B MOJIOKE B OCHOBHOM 3aBHCHUT OT
MOPOJIbI KUBOTHBIX, a TAK)KE€ KOPMOBBIX ycioBHii [2, 5]. B Hameir paboTe conep:kaHne MOJIOYHOTO
caxapa B MOJIOKE - B cpegHeM coctaBuio 4,50+0,04 r/100 r.

Tutpyemass KHCIOTHOCTh MOJIOKa OOYCJIOBJIEHA COJCP’)KaHUEM MHUHEPAIBbHBIX BEIECTB,
cojeii u OenkoB. B BepOmoxbeM MoOJIOKE THUTpyeMas KUCIOTHOCTh paBHa 19,7+0,01°T. Ilo
AKTUBHOM KHCJIOTHOCTH, KOHIICHTPAllUd CBOOOJHBIX BOJOPOAHBIX HOHOB, BEPOIIOKBE MOJIOKO
IIOKa3bIBAaeT HEUTpaJIbHYO0 peakiuto, pH=6,8+0,01.

[TnoTHOCTH BepOIIOKBETO MOJIOKA KostebmeTcst B mpuaenax, 1,026-1,033 [2, 5], ona 3aBucut
OT €r0 COCTaBHBIX yacTeil. benku u MUHEpaNTbHBIE CONH MOBBIIIAIOT, & YKUP MOHUKAET MIIOTHOCTb.
B mamewm ciydae uccieqoBaHHOE MOJIOKO TOKA3ajo CPaBHUTEIBHO MOCTOSHHYIO IUIOTHOCTh. OHa
xoue6anace ot 1,028 1o 1,032r/cm’.

Takum o00pa3zom, HallM JaHHBIC IMOKA3alld, YTO BEPOIIOKBE MOJIOKO SIBIISIETCS XOPOIIO
cOanaHCUPOBAHHOM OCHOBOH /ISl MONMyUYeHUs! (YHKIIMOHATIBHBIX MOJIOYHBIX MPOIYKTOB.
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VIIK 602.4:546.5
PA3PABOTKA JE3UHO®UIAPYIOIETO CPEICTBA «APTOJE3» C
HUCIOJIb30BAHUEM HAHOCEPEBPA

H.A. bamkupuesa, }0.}O. Cunopun, JI.C. [pmutiox
KeMepoBckuii TEXHOIOTUYESCKHIA MHCTUTYT THUIIEBOW TIPOMBIIIJICHHOCTH (YHHUBEPCHUTET),
r. KemepoBo

BONbIIMHCTBO COBPEMEHHBIX MPOIYKTOB MAacCOBOIO, IMPOMBIIIJIEHHOIO M CIELHUAIbLHOTO
Ha3HAYEHUS SBISIFOTCS OIaronpusSTHON MOYBOM JIsl pa3BUTHS MaTOT€HHOW MUKPOGIOPHI, YTO BEAET
K paxy npoOieM CBSI3aHHBIX C CAHUTAPHON W TEXHOJIIOTHYECKOH Oe3omacHOCThIO. [IpuMeHeHme
HAHOYACTHUI] cepebpa B COCTaBe ATHX MNPOAYKTOB CIOCOOHO DPELIUTh 3T MPOOJIeMbl HaBCETHA.
[IpermyniecTBO HaHOYacTUIl cepedpa TMepe]] CUHTETUUYECKMMM aHAaJIOraMH 3aKJIIOYaeTcsl B
JUIUTETILHOM CPOKE COXpPAaHEHHUS CBOMCTB M OTCYTCTBHHM TOKCHYHBIX KOMIIOHEHTOB, KOTOpBIE, KaK
MPaBUJIO, PUCYTCTBYIOT B CHHTETUYECKIX aHTHOAKTEPHAIBHBIX CPEICTBAX.

HekoTtopsie BBl HAHOYACTHI], B TOM YHCIIe, HAHOYACTHUIII cepebpa 00IagaroT BechbMma
BBICOKMMH NEPCIEKTUBAMH MPUMEHeHUs. HaHodacTHIbl cepedpa Ha CETOAHSANIHAN JICHb SBISIOTCS
Hambojee HCCIEAOBAaHHBIM M IIUPOKO NPUMEHSEMBIM HAHOPA3MEPHBIM METATHUYECKUM
MarepuagoM. MupoBas Hayka U IPOMBIIUIEHHOCTh MOCTOSIHHO OTKPHIBAE€T HOBBIE BO3MOKHOCTH
3TOrO0 Marepuala U Cco3JaeT OOJIbIIOE KOJUYECTBO MPOAYKTOB C €ro MNpUMEHEHHeM. Tak,
HaHocepeOpo 00JagaeT aHTUMHKPOOHBIMHU, KAaTAIUTUYECKUMH W ONTHYECKUMHU CBONCTBaMH, a
TaKXKe SIBISIETCS SPKO BBIPAKEHHBIM TepaneBTUYeCKuM 3(hPexToM mpu JieueHUN OaKTepHalbHbIX H
BUPYCHBIX HHeKIwmii [1].

B Hacrosmiee Bpemsi CYyIIECTBYIOT OIpEAENCHHbIE TEHACHIIMH B BBIOOpPE aKTHUBHBIX
XUMHYECKUX COCAMHECHUU JJISi MPUMEHEHHS B KaUeCTBE JIE3MH(EKTAHTOB, CBI3aHO 3TO B MEPBYIO
ouepellb C MPUCIOCOOIECHWEM MAaTOTeHHOW MUKPOGMIOpPHl (PE3UCTHUBHOCTHIO) K BO3JICHCTBHUIO
aHTUMHKPOOHOTO cpeacTBa. B HacTosdmiee BpemMs U3BECTHBI Ciiy4an (OPMHUPOBAHUS
PE3UCTHUBHOCTH Ja)e K IIMPOKO NPUMEHSEMbIM J1e3MH(PEKTaHTaM Ha OCHOBE YETBEPTHYHBIX
amMoHueBbix coenunenuii (UAC) [1]. B 6opbbe ¢ pe3ncTUBHOCTHIO MATOTEHHONH MHKpPOdIOpoit
UJeT TIOCTOSHHAs 3aMEHa XUMHUYECKUX KOMIIOHEHTOB C MPUMEHEHHUEM KOMIIO3UIIMOHHBIX
COCIMHEHHI Ha OCHOBE albJEru0B, KaTHOHHBIX [IAB, cnuproB. B kauecTBe HOBBIX pa3pabOTOK
MOSIBIISIIOTCSL  TIpenapaThl, H3TOTOBJICHHbIE Ha OCHOBE CTAaOMJIM3UPOBAHHBIX TMEPOKCHIIOB,
TPETUYHBIX aMHHOB. PenenTypsl Ha OCHOBE TaJIOT€HOB (XJIOp) M (PEHOJIOB MOCTEIIEHHO BBIXOISAT
13 NpUMEHEHHUs MO MPUYMHE UX BPEAHOrO BO3JEHCTBUS Ha uyeloBeka. Hamu momyueHo HoOBoe
komno3unonnoe coeaunerne (API'OJIE3), B koTopoM sipko MpOSIBISIETCS CHHEPTU3M (YyCUIICHHE
JEUCTBUS 3a cUeT KOMOMHAIIMY TPUMEHSEMbIX BEUIECTB), MO3BOJSIONINN UCIIOIB30BaTh Ipenapar
Kak Je3uH(puuupymomee (oO4nmaolee oT NaToreHoB) CPeACTBO C OY€Hb HU3KON KOHILIEHTpaluen
AKTUBHBIX KOMIIOHEHTOB.

3T0 HOBOE MOKOJICHHE JIe3MH(PUIHUPYIOMUX CPEACTB HA OCHOBE KOMIIO3UTOB, 00Iaiatoliee
JBOWHBIM JIEUCTBUEM HA MUKPOOPTAaHU3MBI (OaKTEpHUIIMAHOEC M OAKTEPHUOCTATUUECKOE), CPEIICTBO
HE COJEPXKUT CIIUPTOB U XJOpHBIX coeauHeHuit [2]. [Ipemapat cocoben nonasmsate 99,7% Bcex
MUKpPOOOB, BUPYCOB, I'PUOKOB, BO3ACICTBYSI OJTHOBPEMEHHO, KaK Ha (PEPMEHTHYIO AESITEIbHOCTD
NaTOreHHa, Tak ero GyHKUIuio pazMHokeHus. O0nanaeT AMUTeNbHON paboTOCTIOCOOHOCTHIO.

Aprone3 — ObICTpoACHCTBYIOIEE AC3UHPUITUPYIONMIEE CPencTBO, YPGEKTUBHOE TPOTUB
OakTepuii, BUPYCOB U MPOYUX MHUKPOOPTraHU3MOB, OJIOKHMPYET PpacHpOCTpaHEHHE CMEpPTEIHLHO
omacHbIX mHGpeknumii. HoBoe cpemcTtBo He maeT pa3MHOXKaThes OakTepun Mycobacterium avium,
BO30ynuTeNeM  TyOEpKyJIe30HOAOOHBIX  MHQEKIMHA, ¢  SHTEPOBHPYCAMH,  BBI3BIBAIOIIMMHU
nonuoMuenut. K mpenapary HeT mpuUBBIKaHUS (PE3UCTEHTHOCTH) y aToreHoB. MccinenoBanus Takxke
MOKa3aJM, YTO IMpPU XPaHEHHWHU Iperapara B TEUEHHE JBYX JIET €ro0 aHTUMUKPOOHAs aKTUBHOCTb
MOJTHOCTBIO COXpPAHWIACh, YTO YKa3bIBAeT HA BBICOKYIO CTaOWMJIBHOCTH MOJOOPAaHHBIX BEILLIECTB B
kommno3unuu. Ilpemapar mnpencraBiseT coOOH OECHBETHYIO JKHUIKOCTb, HE MMEIOIIYIO 3amaxa.
CeHcHOMIM3UPYIONIETo JEHCTBUS HE BBISABIECHO. be3omacHO Misi KUBOTHBIX M 4esloBeka. CpencTBoO
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Aproze3 MOXeT IPUMEHSTHCS sl 00e33apakKUBaHMsI TOMEIIEHHH ¥ TTOBEPXHOCTEH B MOMEIICHHSX,
BKJIIOYAsi MUILEBBIE MPOU3BOJACTBA. AProjie3 ¢ MOHMKEHHOW KOHIIEHTpalMel aKTHBHBIX 3JIEMEHTOB
MOYET MPUMEHSTBCS JUIS Ie3UH(PEKINN PyK, B TEX MecTaxX NpeObIBAHUS YEIIOBEKa, T HET BOJIBI WIH
JPYTHX CPEICTB OYUCTKH.

B xauecTBe OCHOBHOTI'O JI€MCTBYIOIIETO BELIECTBA B ApProjie3e UCIOJb3yeTcsi HaHOCEPeOpo
pa3Mep 4vactul 1-2 HM, KOTOPOE 1O CBOMM XMMHMYECKHUM CBOHCTBAM OTHOCHUTCS K KJIACTEPHOMY
cepebpy. s cunepreruueckoro 3pdexra B mpemapart JOMOIHATEIHHO BBOJSITCS MEPOKCHIHBIC
coeMHEeHMs (MePOKCHU HAaTpHsl). YTHETarolee BO3AeiCTBIE Ha MATOTeH OKa3bIBAeT KOMITIO3UTHAs
CTpyKTypa — MOH cepebpa + mepokcua. COOTBETCTBEHHO, B KayeCTBE MCTOYHHUKA (TeHEpaTopa)
MOHOB - Ag', chmykuT cama uactuna cepebpa [3]. BakTepuumaHoe neicTBHE HHUYTOXHBIX
KOHIICHTpAlMii MOHOB cepedpa OOBACHSAETCS TeM, YTO OHH BMEIIUBAIOTCS B KU3HEACSITEIHLHOCTD
MUKpOOOB, Memass pabore OHOJIOTMYECKUX KaTaau3aTopoB — ¢epMeHTOoB. CoequHssach ¢
aMUHOKHCIIOTON LUCTEMHOM, BXOJAIIEH B cocTaB (pepMeHTa, MOHBI cepedpa MPEensTCTBYIOT €ro
HOopMaibHOM pabore. Jns oOBsICHEHHs OaKTEPULMIHOTO JeHCTBUS cepebdpa MpeasokKeHo
HECKOJIBKO TEOpHH, cpein KOTOPBIX HanboJiee MPU3HAHHOM SIBIISETCS alCOPOIMOHHAs TeopHs. Y
HMOHOB cepedpa CUIIBHO BBIPaKE€HA CIIOCOOHOCTh K 00pa30BaHMIO KOMIUIEKCOB, OH ajcopOupyercs
CTCHKOW KJIETKM MHUKPOOPTAHMU3MOB, M KJIETKa IOCTENICHHO rMOHEeT. MHOTHE (OpMBI OaKTepuH,
BUPYCOB M TIpUOKOB HCHONB3YIOT CHEUUANbHBI (EepMEHT Uil CBOEro KHCIOPOIHOIO
Metabonmm3ma. OG(DEeKTHUBHOCTH cepedpa MposBIsSETCs  Oiarogaps €ro  CrocoOHOCTH
WHAKTUBUPOBATh JeicTBHEe 3TOoro (¢epMeHTa, M IpepblBaTh, TaKUM 00pa3oM, CHaOXKeHHE
CyOCTaHIIUM KHUCJIOPOAOM. YCTAaHOBJIEHO, YTO JTOT MOIIHBIA aHTUOMOTUK Oe3omaceH s
BBICOKOOPTaHM30BaHHBIX (hopM >xku3HH. Ha prcyHke 1 cxeMaTH4HO NpeacTaBICHO BO37eicTBHE
HMOHOB cepedpa Ha MUKPOOPTaHU3M.

i HAHOYACTHIA
Ag <

HOH cepedpa

©
nhg@- .

Puc. 1. Bo3aeiicTBue HOHOB cepedpa HA KJIETKY MUKPOOPTraHU3Ma
Crnucox nureparypsl
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VIK 608.3
WCCJIEJOBAHUE U PA3PABOTKA BUOIIMIA HA OCHOBE
KJIACTEPHOT'O CEPEBPA

I'.A. benaBuna, T.A. Po3anénoxk, 11.C. MuneHtheBa
KemepoBckuii TEXHOIOTUYECKUN MHCTUTYT MUIIEBOM MPOMBIIIIEHHOCTH (YHUBEPCHUTET),
r. KemepoBo

Krnactepnoe cepebpo — 3TO pa3sHOBUIHOCTH KOJUIOMJHOTO cepedpa, HO € MEHBIINM
pazMepoM cepeOpsTHBIX YacTHll.

KrnactepHoe cepeOpo o00namaer OIMPOKUM CIIEKTPOM AHTHMHKPOOHOW aKTHBHOCTH,
MOIIHBIM TPOTHBOBUPYCHBIM U TPOTHUBOTPHOKOBBEIM jeiictBueM [l]. DTo HaTypanbHBIHA
AQHTHUCENTUK, KOTOPBI HE BBI3BIBACT AUICPTUU W TOOOYHBIX 3(PPEKTOB, HE HAKAIUIMBACTCS B
OpraHM3ME M JIeTKO, MPAKTUYECKU TMOJTHOCTHIO BHIBOAUTCS ecTecTBeHHbIM myTeMm (uepe3 KKT,
MOYKM W T.JA.) B TeuyeHue 1-2 Henmenb mocie MpekpamieHuss npumeHeHus. Ilpoctora u
3¢ (HeKTUBHOCTH TPUMEHEHHUS MO3BOJISIOT aKTUBHO UCHOIB30BaTh MpemapaThl cepedpa B JOMAITHUX
YCIIOBUSIX.

Cepebpo 3aBoeBajO CHIBHBIE TO3UIMH Ha SAMOHCKOM pBIHKE, B CTpaHe, TIe MPHUIAIOT
OoypIIOe 3HAYEHHE TPOTUBOMUKPOOHOW 3ammrte. B SmoHmm wnoHBI cepeOpa HaHOCATCS Ha
HEOPTaHMYECKYI0 MAaTpHIly/TIOJIOKKY, 00pa3ys Takue MPOAYKTbl, Kak OHOIMIBI Ha OCHOBE
LIEOJIUTOB WM AJTIOMOCHUIMKATOB, KOTOpBIE YAaCTO HCHOJB3YIOTCA AJIsl TOTO, YTOOBI 3alIUTUTH
norpedureneii, oco0eHHO, B OOJBHUYHBIX YCIOBHUSAX, TJE€ CYIIECTBEHHOW MpPOOJIeMOil sBisieTcs
cepKUBaHUE pacnpocTpaneHue oonesnei [3].

Ha poccuiickoM pbhIHKE Bce Halle CTalld MOSBISATHCS Mpenapathl, coiepikaline cepedpo B
KauecTBE KOHCEPBAHTOB, AHTUCENTUKOB, 1€3UH(EKIIMOHHBIX CPEJCTB.

Cepebpo, B OTIUYME OT OPraHUYECKHX (XUMUYECKUX) KOHCEPBAHTOB U JI€3MH(EKTAHTOB, —
MIPUPOJHBIN 3JIEMEHT, HE 3arpsA3HSIOIIMNA MPUPOAY. DTO — SKOJIOIMYECKH UUCTBIH, «3EJIECHBIIN»
MPOAYKT. SIBISAACH CHIIBHBIM OHOLIMJOM JI1 MUKPOOOB U BHPYCOB, Cepedpo, B OTIUYME OT JIPYTUX
METAJUJIOB, B TO K€ BPEMs TOpa3l0 MEHEE TOKCUYHO ISl MHOTOKJIETOUYHBIX OPraHU3MOB.

Cpenu MHOTOYMCIICHHBIX TEOpUM, OOBSCHSAIONIMX MEXaHWU3M JeHCTBUS cepedpa Ha
MUKPOOPTaHU3MbI, HauboJee pacIpOCTPAHEHHOW SIBISIETCS aJICOpPOIMOHHAs, COTJIACHO KOTOPOW
KJIETKa TepsieT XU3HECMOCOOHOCTh B pE3yJbTaTe B3aUMOJICHCTBHS AIEKTPOCTATUYECKUX CHII,
BO3ZHUKAIOIIUX MEXIY KJIETKaMH OaKTepwii, UMEIOIINX OTPUIATENbHBIA 3apsl, U MOJIOKHUTEIHHO
3apsOKEHHBIMUA HOHAMU cepedpa MpH aJIcOPOIMH MOCTEIHUX 0aKTepUaTbHON KIETKOM.

B mocrnenHue necATWieTHs B CBS3U C IIUPOKUM HCIOJIB30BAaHHEM aHTHOUOTHKOB W
XMMHYECKHX KOHCEPBAHTOB YCKOPSETCS MPOLECC TOSABIEHUS  PE3UCTEHTHBIX IITAMMOB
BO30yauTenel Oonesneil y moneit [4]. Torna xak cepeOpo HE cO3AaeT PE3UCTEHTHBIX IITAMMOB,
ybousast Bo3Oyaureneit Ha 100% u He JaBas UM MyTHPOBATh U Pa3MHOXKAThCS.

Takum oOpaszoMm, cepebpo mpuOMIDKAeTCsS K MapaMmerpaM «HaeaabHOro» KOHcepBaHTa. B
CBSI3M C 3TUM HHTEpPEC CIEHUANTNCTOB K HCIOJIb30BAHUIO cepedpa B COCTaBe M MPHU MPOU3BOJCTBE
MpernapaToB HAYMHACT HAPACTATh.

Onnako pasHble BUIBI cepeOpa B pasHbIX (opmax o0OJIafaloT M pa3HBIMU CBOWCTBAMH
[5].

Hanbornee mMMpoOKO M3BECTHBI IPENapaThl HA OCHOBE KATHOHHOTO cepebpa (Ag'), B TOM
4Hclie, B COCTaBe OKCHIa cepedpa, coneii cepedbpa (HUTpaToB, CyibhaToB, hocdaToB), KOMIUIEKCOB
cepebpa (IIMTPATOB WJIM JIAKTaTOB), CBOOOJHBIX aKBAKaTHMOHOB cepeOpa. Mnu ke mpemapaTsl Ha
OCHOBE KJIACTEPHOTO cepebpa, coaepikaliye 3HaYUTEeIbHOE KOJMYECTBO KAaTHOHHOTO cepedpa B
BHUJIE€ OKCHJIa Mtk coiu [1].

YCTaHOBNIEHO, YTO HAHOYACTHUIBI cepedpa SBISIOTCA OJHUM W3 TEPCIEKTUBHBIX
ne3uHpuuupyomux cpeacts. OHM TO3BOJISAIOT OOpOTHCS HE TOJBKO € TaKMMH ONAaCHBIMH
6one3usmu, kak CIIN]I, nernonesies, NTUYNI TPUTII U APYyTHE HETUITUYHBIE THEBMOHHH, TENATHT,
TyOepKyJie3, HO U1 MEHee ONMacHbIMHU, IIUPOKO PACHPOCTPAHEHHBIMH U MPUYUHSAIOMKUMU OO0JbIIOE

27



CCKHI/IH ((HI/IH_[CBaH XHUMHMHA, OMO- 1 HAHOTEXHOJIOTHH»

HEyZ00CTBO JIIOJSIM: CaJIbMOHEIUIE3, KUIIIEYHbIE U CTapUIOKOKKOBBIE HH(peknu u T.1. K neficTBuio
JT1000r0 aHTHOMOTHKA MUKPOOPTaHU3MBI pucnocadbnuBaroTes 3a 7—10 net [2].

[TpoBeneHHBIM 0030p IUTEPATYPHBIX AAHHBIX MMO3BOJIAET CAENATh BHIBOJ O TOM, YTO B MHUpPE
BO3pacTaeT 3aMHTEPECOBAHHOCTh U MOTPEOHOCTh B HOBBIX OMOLIMIHBIX Mpenaparax, a 0COOCHHO B
npernaparax Ha OCHOBE KJIaCTEPHOTO cepedpa.

[TpoTuBOMUKpOOHAs 3alllMTa HY)XKHA KaXJIOMY YEIOBEKY, )KUBYIIEMY B YCIOBHUSIX BBHICOKOTO
CKOIUJICHUSI JIIOJIEM B COBPEMEHHBIX TOpOJax W, OCOOEHHO, Meramojiucax. Takas 3ammra
oOecrieunBaeTcs TMOCPEICTBOM  HUC