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Abstract:

Objective. Currently, research on the creation of technology for food products enriched with
biologically active additives of plant origin continues to be relevant. In this regard, of interest are plants
containing polyphenolic compounds, which indirectly through enzyme systems regulate redox processes
that determine the state of the cell membrane. From this point of view, prostrate marigolds (Tagetes patula
L.) are a raw material source with a rich and diverse composition of polyphenols. Infusions and decoctions
of marigolds are widely used in folk medicine as antimicrobial, hypotensive, hepatoprotective and diuretic
agents.

Itis also timely and important to develop a technology for obtaining preventive drinks with the addition
of biologically active additives of plants of the genus Tagetes (Asteraceae) and some other families
characteristic of plants.

Methods. The relevance of this work lies in the study of the chemical composition of inflorescences,
as well as the study of enriched drinks.
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Inflorescences of prostrate marigolds (Tagetes patula L.) are a valuable source of biologically active
substances (BAS), mainly flavonoids, which is confirmed by studies devoted to the study of both the
chemical composition and the pharmacological activity of various fractions and isolated individual
substances. Of interest is also the complex use of inflorescence meal as an additional source of biologically
active compounds.

Results. Given the above, we considered it appropriate to conduct a comprehensive study of the
inflorescences of prostrate marigolds (Tagetes patula L.), as well as to develop a technology for obtaining
prophylactic drinks based on it, which in fact is the goal of our research.

In connection with this goal, we considered it expedient to solve a number of problems. To solve the
tasks set, it is supposed to use modern chemical and physico-chemical methods of research.

Conclusion. The scientific novelty of the study lies in the fact that an in-depth study of the chemical
composition of the extract obtained by extraction with ethyl alcohol 40% was carried out. The choice of
extractant for this object is substantiated. For the first time, a technology has been developed for obtaining
prophylactic drinks with the addition of biologically active additives of prostrate marigold inflorescences
(Tagetes patula L.).

Keywords: drinks, cardiovascular system function, flavonoids, cardioprotective and
hepatoprotective actions, marigolds.

Introduction. A review of the works In the roots of three marigold species
of domestic and foreign literature on the | (Tagetes patula L., Tagetes erecta L.,
chemical composition and | Tagetes tenuifolia Cctv.), thiophene

pharmacologically active components of | derivatives with fungicidal properties were
the inflorescences of prostrate marigolds | found. Some works provide data on their
(Tagetes patula L.). The chemical | accumulation in the flowers of prostrate
composition of the most common plant | marigolds. It is possible that the presence
species of the genus Tagetes is | of this class of compounds is responsible
represented by a rich set of biologically | for the antimicrobial activity of flowers [5].

active substances belonging to various Studies were carried out on the
classes of organic compounds. flavonoid composition of the seeds of

Methods. To determine the | Tagetes patula L. (short and tall forms),
biologically active substances in the | and patuletin and patulithrin were isolated
composition of this plant, the method of | by preparative column chromatography.
highperformance chromatography was | Quercetagetin and quercetagitrin  were
used. Ethyl alcohol was chosen as the | isolated from the seeds of Tagetes erecta
solvent. L.

There is information about the A method has been developed for the
structure and pharmacological activity of | simultaneous production of patuletin and
some flavonoids specific to plants of the | patulithrin from plant materials.
genus Tagetes. For example, antioxidant, Isoquercitrin, quercimerythrin,
anti-inflammatory, and antitumor activities | isorhamnetin and its glycoside, as well as
have been proven for quercetagetin and | derivatives of quinic acid, have been

patulithrin [1, 2]. isolated from different parts of marigold
The essential oil obtained during the | prostrate inflorescences.
processing of Tagetes minuta L. marigold The chemical composition, biological

flowers is used in the perfumery and | and pharmacological activity of flowers of
cosmetics industry. For the prevention of | prostrate marigo lds Tagetes patula L.
viral infections and acute respiratory | variety "Orange" were studied at the
diseases, a homeopathic oil-based | Department of Organic Chemistry of Pyat
preparation "Tageton" is used [3]. GFA. It was proved that the main

Carotenoids from the flowers of | flavonoids in marigold flowers are patuletin
Tagetes erecta L. - lutein and zeaxanthin | and patulithrin, and their preparative
are used as biologically active additives [4]. | isolation was carried out. The content of
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flavonoids in raw materials in terms of
patuletin is 9.43% [6].

The presence of rutin, quercetin,
dihydroquercetin, robinin, luteolin-7-
glucoside, vicenin, vitexin, hyperoside and
apigenin has also been proven; studied
vitamin, amino acid  composition,
polysaccharide complex, as well as the
content of macro- and microelements of
various fractions [6].

The hepatoprotective activity of sums
of flavonoids containing mainly flavonol
patuletin has been experimentally proven.
According to the totality of the identified
biochemical parameters, the histological
and morphological picture of the liver, this
amount is several times higher than the
action of Karsil in an equivalent dose [7, 8].

It has been shown that the use of
flavonoids from the flowers of marigold
prostrate for therapeutic and therapeutic
and prophylactic purposes contributes to a
more effective preservation and restoration
of the pro/antioxidant balance, an increase
in the efficiency of detoxification, and also
enhances antioxidant protection. A more
pronounced stimulating effect on the
processes of bile formation and bile
secretion was established than with a
similar use of Karsil [9].

The  antimicrobial  activity  of
substances from marigold flowers was
studied and it was found that the extract
obtained with ethyl alcohol 70% has a
bactericidal and bacteriostatic effect
against certain types of bacteria.

It has also been established that
extracts from the flowers of marigold
procumbent exhibit a gastroprotective
effect in conditions of experimental
gastropathy in rats [10, 11].

Theoretically  substantiated and
experimentally developed the technology
of extraction of marigold prostrate flowers,
which allows extracting lipophilic
substances characterized by a wide range
of biological activity. Ethyl alcohol 70% was
used as an extractant. Based on these
studies, a technology was developed for
obtaining capsules containing a dry extract
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of marigold flowers and quercetin with an
optimal dosage of both components, and
methods for their standardization were
proposed. An experiment on laboratory
animals showed that the resulting capsules
completely prevent the activation of lipid
peroxidation in the liver when it is damaged
by carbon tetrachloride.

Granules containing dry and oily
extracts from marigold flowers were
obtained by wet granulation.

Marigold prostrate is known for its
phytochemical and medicinal properties.
Infusions and decoctions of flowers are
used in folk medicine and homeopathy in
the treatment of diseases of the upper
respiratory tract, as an antimicrobial,
antiseptic. hypotensive, diaphoretic and
diuretic. In addition, marigold flowers are
eaten, added to refreshing drinks in Latin
America and Georgia. Patuletin is part of
dietary  supplements, for example,
"Hepatoleptin”, is used as a means of
improving the functional state of the liver
and biliary tract. Used for prevention and in
the complex therapy of cholecystitis,
cholecystocholangitis, cholangitis and
cholangiohepatitis [12].

Antioxidant activity of flavonoids

Flavonoids are among the widely
distributed natural polyphenols. increased
interest in which can be explained by their
exceptionally unique properties. They have
a wide range of pharmacological activity,
including: antioxidant, antiviral,
hypoglycemic, immunomodulatory activity.
From the point of view of the practical use
of flavonoids, their antioxidant properties
are of the greatest interest.

In addition, many representatives of
this class are able to act as agents that
prevent or inhibit the formation of tumors,
strengthen blood vessels, protect the liver
and gastrointestinal tract, stimulate the
brain and heart.

Flavonols - kaempferol, luteolin,
quercetin, myricetin, containing from two to
six phenolic OH groups, are 2-4 times
superior to Trolox in their ability to inhibit
peroxide radicals.
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It is known that quercetin and luteolin
at the same high level contribute to the
neutralization of hydrogen peroxide, inhibit
the generation of superoxide anion radical,
which plays a key role in the formation of
other reactive oxygen species, and inhibit
membrane lipid peroxidation.

Numerous experimental studies have
made it possible to determine the most
important  structural  fragments  of
flavonoids for antioxidant activity: firstly, the
presence of ortho-dihydroxy groups in the
C3' and C4' positions, which is the most
preferable target for radical attack.
Secondly, it is a system that includes a
vinylene group in the C2-C3 position and a
carbonyl in the C4 position, which, together
with the “B” aromatic nucleus, essentially
constitute the main conjugation chain in
flavones, flavonols and chalcones. It is the
main conjugation chain that is responsible
for the transfer of electronic effects from the
"B" ring to the chromon nucleus. Thirdly,
the presence of hydroxy groups at
positions C3 and C5, together with a
carbonyl group at position C4, ensure
efficient binding of iron ions (Fe3+) and
inhibition of the radicals formed in the
reactions of hydroperoxide decomposition.

Due to the balanced work of the
enzymatic and non-enzymatic link of the
antioxidant system in a healthy body, the
intensity of lipid peroxidation and the level
of free-radical and peroxide oxygen forms
are maintained.

Thus, flavonols, due to the above
three structural groups important for
antioxidant activity, as a rule, exhibit the

highest antioxidant activity in in vitro
studies.

Endothelioprotectors

It is known that endothelial

dysfunction is one of the main causes of
development of almost all cardiovascular
diseases. This is a universal
pathophysiological process, which is
associated to some extent with a number of
diseases, including socially significant
ones, such as atherosclerosis, arterial
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hypertension, diabetes mellitus, and
cerebrovascular accident [13].

When the endothelial mechanism of
regulation of cerebral hemodynamics is
disrupted, the balance in the systems
"vasodilators - vasoconstrictors" and
"antiaggregants - proaggregants” is shifted,
as a result, there is a shift in vascular tone
towards vasoconstriction and an increase
in blood thrombogenic potential, which can
aggravate the course of ischemic stroke.
The normal state of the endothelium of the
cerebral vessels, on the contrary, ensures
an equilibrium state in the listed systems
(vasodilating and antithrombotic functions
of the endothelium), thereby ensuring an
adequate blood supply to the brain.

One of the many applications of
polyphenolic compounds is the correction
of endothelial dysfunction. It is known that
the initiation of free radical processes with
overproduction of toxic peroxynitrite lies in

the  etiopathogenesis  of  vascular
endothelial dysfunction.
Pathogenetic factors lead to an

imbalance between pro- and antioxidants
in the body, which leads to an increase in
the number of free radicals and, as a result,
to an excessive accumulation of toxic
products. For example, the development of
vascular complications in diabetes mellitus
can be prevented or slowed down with the
help of antioxidant therapy [14, 15, 16, 17].
The cause of vascular complications
in diabetes mellitus is developing
endothelial dysfunction, in which there are
disturbances in the system of synthesis
and availability of nitric oxide (Il) [18].
Results. It is known that flavonoids -
quercetin, hesperidin, flavicin - can
indirectly influence the production of
endogenous nitric oxide (ll), improve the
vasodilating and antithrombotic function of
the endothelium, blood rheology and
microcirculation, have a stimulating effect
on angiogenesis and collagen formation in
the wound, as a result of which healing will
be accelerated. wounds. Their positive
effect on carbohydrate and lipid
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metabolism in animals with experimental
diabetes mellitus was studied [18, 19, 20].

In addition to their direct cytotoxic
properties, free radicals can attract various
inflammatory mediators, contributing to the
prolongation of the inflammatory response
and tissue damage. Flavonoids, in this
case, inhibit lipoxygenase, which reduces
the duration of inflammation in wound

areas.
Flavonoids have a  complex
pharmacological activity, the ability to

influence various links in the development
of endothelial dysfunction: the system of
synthesis, excretion and bioavailability of
NO, hemorheological parameters of blood,
lipid and carbohydrate metabolism,
inflammation, and proliferation.

The use of flavonoids as antioxidant
and endothelioprotective agents is
promising in the treatment of wounds, since
they are able to stabilize the production of
endogenous nitric oxide by the constitutive
form of synthase and additionally prevent
the increased formation of free radicals
[13].

Discussions. The advantages of
biologically active substances of plant
origin are obvious for many reasons, so the
search for endothelial protectors among
them is a promising direction in the field of
pharmacy and medicine. Given the above,
prostrate marigolds are a promising source
of flavonoids containing highly active

flavone derivatives - patuletin and
patulithrin.
Marigold flavonoids inhibit

inflammation, expression of inducible nitric
oxide synthase (iNOS), prostanoids and

leukotrienes, as well as other mediators of
the inflammatory process (some cytokines
and chemokines).

Recent studies have shown the
immunomodulatory effect of patuletin, in
particular in relation to TNF-a (tumor
necrosis factor). In addition, anti-arthritic
activity was revealed due to the effect on
the production of anti-inflammatory
cytokines [21].

Thus, the existing information on the
chemical composition of the inflorescences
of marigold procumbent allows them to be
used as a raw material for the production of
biologically active substances with
endothelioprotective activity.

Conclusions. From a review of the
literature, inflorescences of prostrate
marigolds are a valuable source of
biologically active substances, mainly
flavonoids. This is confirmed by the results
of many works devoted to the study of both

the chemical composition and the
pharmacological activity of various
fractions and isolated individual

substances. It can be taken into account
that the composition of various fractions
from marigold flowers contains
polyphenols. It has been proven that the
purified complex of flavonoids, containing
mainly the flavonoid patuletin, exhibits a
hepatoprotective effect, which prevents the
activation of lipid peroxidation in the liver
when it is damaged by carbon
tetrachloride. Thus, the enrichment and
creation of recipes for preventive drinks
using biologically active additives of this
plant material has a beneficial effect on the
health of the population.
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HAKIMOV SARDORBEK
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Abstract:

Objective. In this article, vegetables such as cucumbers, carrots, and cabbage are given in different
amounts The effect of enzymes such as Pectomaserin, Pectinex Ultra SP-L, Pectomaserin G10X,
Fructozyme M and increased juice output in juice production. The effect of the type of vegetables was
determined, it was studied the development of original technologies of cucumber, carrot, cabbage juices
and drinks .

Methods. In our republic, vegetable juices are produced in a much smaller volume and assortment
than fruit and vegetable juices, and modern methods such as enzymatic processing and targeted lactic acid
fermentation are practically not used to obtain them. The prospects of these methods allow not only the
use of cost-effective technological modes and the saving of energy resources, reduction of losses and
waste, but also the possibility of "soft" modification of the components of raw materials to obtain quality
products . Cucumbers, cabbage and carrots were used as the main raw materials for laboratory work for
scientific research. The main chemical composition of these raw materials was determined.

Results. Cucumbers, carrots, and cabbage are selected raw materials under the influence of
Polygalacturonase, which breaks down pectin and reduces the viscosity of the juice. It increased 10-15
times when using Fructozyme M and Pectomaserin G10X, and only 7 times when using Pectinex Ultra SP-
L. At the end of exposures with FP Fructozyme M and Pectomaserin, the viscosity increased 4-6 times,
and with Pectinex Ultra SP-L, others showed that the activity of the enzyme in sample 1 was from 8 to 13,
and the activity of the second sample was from 11 to 14 it has been.

Conclusion. It was determined that it is expedient to use enzymatic methods to obtain juices and
drinks with high nutritional value from cucumbers, carrots and white cabbage, Pectomaserin G10X and
Fructozyme M - to obtain purees and juices with stable pulp, Pectinex Ultra SP-L - from finely ground pulp
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