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Abstract. Modern winemaking in Ukraine is being significantly
transformed and is actively developing. Our state has now turned to the
search for its own wines and grape varieties. For international
recognition, it is important to develop your case of wines that will be able
to show the diversity of wine regions from Southern Bessarabia and the
Northern Black Sea Coast to Transcarpathia. There are more and more
small winemakers who are experimenting with new varieties, such as
Sukholimansky white, Citronny Magaracha, Zagrei, Johanniter, Zvalgate,
Solaris, Aromatny, Telti Kuruk and various muscat varieties. The
organoleptic profile of such wines should express the varietal
characteristics of local grape varieties and the agro-climatic features of
the terroir. At the same time, the modern technology of white table wines
should be built on the principles of maximum preservation of varietal
aroma and minimization of its oxidation during the technological
process. The article reflects the results of theoretical studies of literary
sources regarding the mechanisms of oxidative processes of various
nature in the process of grape processing; the market of modern
preparations for stabilizing wine materials is considered. According to
the goal, the influence of the use of the enzyme preparation Viazim clarif
one on the process of clarifying the wort was investigated. The effect of
complex antioxidant pasting of wort with the stepwise application of
"Tanal W4", "Polygreen" and "Granula" bentonite on aromatic
compounds and the formation of the aromatic profile of the finished
product was also studied. At the last stage of research, the organoleptic
profile of white wine materials of the studied grape varieties was
determined. It was established that the general trend of stabilization
processes in modern winemaking is transferred to the wort stage.
According to the results of practical tests, in the form of trial pastes of
wort, it is proposed to use the enzyme preparation "Viazim clarif one" at
the stage of extracting wort; the effect of complex antioxidant pasting of
wort with stepwise application of "Tanal W4", "Polygreen" and
"Granula" bentonite was studied. Practical recommendations have been
developed for winemakers on the application of antioxidant wort pasting
for domestic grape varieties Sukholimansky white and Citronny
Magaracha, which are now gaining popularity in Ukraine.

Key words: stabilization, wort, white table wines, Sukholimansky
white, Citronny Magaracha, winemaking of Ukraine.

Introduction. Formulation of the problem

The modern wine industry of our country is being
significantly transformed and is actively developing.
Currently, Ukraine has turned to the search for its own
wines and grape varieties. Previously, the use of
international varieties (for example, Chardonnay,
Riesling, Aligote) was more widespread in production,
and the varieties of domestic selection of the NSC
"Institute of Viticulture and Winemaking named after
V.E. Tairov", National Institute of Grapes and Wine
"Magarach". Among producers, there are more and
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more small winemakers experimenting with new
varieties, such as Sukholimansky white, Citronny
Magaracha, Zagrei, Johanniter, Zvalgate, Solaris,
Aromatny, Telti Kuruk and various muscat
varieties [1,2]. The success of innovators is confirmed
by participation in  numerous exhibitions and
competitions. Thus, in the Il Ukrainian tasting
competition "Odesa Bay 2020", out of 176 wines, 20%
were from rare varieties [3].

It is important for Ukraine to develop its case of
wines that will be able to show the diversity of wine
regions from Southern Bessarabia and the Northern
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Black Sea to Transcarpathia. The organoleptic profile
of such wines should express the varietal
characteristics of the grapes and the agro-climatic
features of the terroir. The technological process of
grape processing has an undeniable influence on the
aromatic components of grapes, so its gradual
management should be aimed at their preservation and
stabilization.

Analysis of recent research and publications

Today, the requirements for white table wines are
preservation of color, moderately fresh and harmonious
taste, clean and pronounced varietal aroma, absence of
oxidation tones [4]. The practice of winemaking, as
well as the results of numerous studies, show that the
transformation of the natural aroma, the strengthening
of the tones of oxidation are the result of excessive
exposure of the wine to air oxygen. In the technology
of white table wines, oxygen has been given extremely
high importance in recent years [5]. Numerous works
devoted to the study of this issue show that a
considerable number of defects and vices are related
not only to the quality of grapes, but also to the lack of
regulation of the concentration of oxygen at certain
stages of production, where phenolic compounds,
nitrogenous substances, carbohydrates, organic acids,
aldehydes, alcohols [6]. In winemaking, sulfur dioxide
is widely used to prevent the negative impact of
oxygen on wine, which inactivates free radicals,
turning into sulfuric acid. Sulfur dioxide is mainly
bound by aldehydes and ketones [7]. In white dry
wines, up to 70% of the bound forms of SO, are
represented by aldehydesulfuric acid. The main part of
free sulfuric acid is in the form of bisulfite ion -HSOs.
Molecular (dissolved) SO,, which constitutes only a
small part of free sulfuric acid (from 1 to 10%), is the
main form responsible for the antimicrobial effect [8].

Wine yeast also has antioxidant properties due to
the synthesis of glutathione during the alcoholic
fermentation of wort, which can block free radical
oxidation of wort and wine components. Glutathione
not only protects the cell from toxic free radicals, but
also generally determines the redox characteristics of
the intracellular environment. [9], including suppresses
the process of free-radical oxidation of phenolic
compounds of wine materials by inactivating the
hydroxyl radical [10].

Scientists and practicing winemakers have made
repeated attempts to replace sulfur dioxide with
preparations of a similar effect or, at least, to reduce its
doses. In particular, French scientists [11] proposed the
treatment of wine materials with a preparation based
on yeast cell walls containing glutathione [12].

As a result of the development of ideas about the
process of biological oxidation, a new mechanism of
oxidative browning was proposed, according to which
the substrates are derivatives of hydroxycinnamates:
trans-caffeyltartaric  (caftaric), p-coumaroyltartaric
(cutaric), feruloyltartaric (fertanoic) acids [13].
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Enzymatic oxidation of grape must and wine is
catalyzed by monophenol-monooxygenase and grape
peroxidase, which is located in the skin and adjacent
layers of the pulp of the grape berry [14]. In an intact
berry, the enzyme and substrate are located in different
structural elements of the cell. When the berries are
crushed, their integrity is violated, and in the presence
of oxygen in the air, oxidative browning of the wort
occurs. Oxidation products — quinones — involve
organic acids and amino acids in the process of
combined oxidation, as a result of these reactions,
carbon dioxide and ammonia are formed [15].

White wines obtained without infusing the pulp
are characterized by an insignificant content of
flavonoids, but contain a significant amount of
hydroxycinnamate  derivatives. Hydroxycinnamate
derivatives are substances of a non-flavonoid nature
and are found in grapes, must and wine in significant
quantities. They are the dominant group of phenolic
substances in the must from white grape varieties,
which was obtained using technological methods that
exclude the oxidation of the must and infusion of the
pulp [4].

Enzymatic oxidation of must and wine takes place
with the participation of grape berry oxidases,
derivatives of hydroxycinnamates, reduced glutathione
and flavanoid forms of phenolic compounds. Chemical
oxidation occurs in wine materials and wines with the
participation of phenolic compounds, which are
oxidizing agents, metal ions as catalysts, sulfur dioxide
as inhibitors, and sulfur-containing amino acids.
Oxidation of phenolic substances occurs in several
stages and is associated with the formation of highly
reactive intermediate products of a free radical
nature [16].

Chemical reactions leading to oxidation of wine
materials are numerous and occur in the field of both
volatile and non-volatile components [5].

Ascorbic acid (mass concentration of 10—
125mg/kg of grapes), which is an oxygen activator, can
also act as an initiator of redox reactions [16].

Intermediate products of its oxidation are
monoanion, dianion, anion-radical, ascorbate-radical;
the final one is dehydroascorbic acid, which is prone to
hydration, rearrangement and degradation in an acidic
environment. Ascorbic acid in the presence of Cu®*
catalyzes the process of oxidative browning of white
table wine materials, which is associated with the
formation of the natural dye xanthylium, the structure
of which is formed by a dimer of epicatechin or
catechin and glyoxylic acid, which plays a bridging
role [4].

Manifestation of pro-oxidant properties of
ascorbic acid in wine materials is inhibited by sulfur
dioxide. The antioxidant effect of ascorbic acid is that,
being a stronger reducing agent than catechins, it
reduces  their  corresponding  quinones  and
semiquinones [15]. In addition, ascorbic acid is able to
restore the oxidized forms of terpene alcohols,
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contributing to the preservation of the varietal aroma of
table wines. Non-enzymatic oxidation of phenolic
compounds, associated with the performance of pro-
oxidant or antioxidant functions, occurs with the
formation of semiquinones.

The chemical composition of white table wines
has been studied in detail thanks to the capabilities of
modern analytical technology.

In terms of our research, we are interested in the
groups of chemical compounds that most actively
influence the formation and transformation during the
technological process of the main qualitative
characteristics of wine — color, aroma and taste.

The composition of the aroma-forming complex of
white table wines largely depends on the grape variety,
as well as on the soil, climate, and agricultural
techniques. The main groups of compounds that
determine the aroma of white wines are terpenes, Cis-
norisoprenoids and thiols (mercaptans) [14].

The grape variety determines the group of
compounds responsible for the aroma. Muscat grape
varieties, which according to the OIV international
classification belong to the aromatic group, deserve
special attention. More than 60 monoterpene
compounds have been found in Muscat grape varieties
and wines made from them, the most common of
which are geraniol, linalool, and nerol [4]. More than
90% of terpenes are present in grapes in the form of
glycosides. Oxidation of this group of compounds can
occur at the first stage of grape processing — crushing.
In the case of insufficient protection from oxygen, the
concentration of terpene alcohols will decrease and the
aromas characteristic of them may reach threshold
values or be completely lost by the end of alcoholic
fermentation [6]. Thus, linalool is converted into a less
aromatic compound [4].

The aromatic profile of Sukholimansky white
grape wines is determined by the presence of Cis-
norisoprenoids, mainly in the form of precursors,
which are products of oxidative degradation of
carotenoids belonging to the group of terpenes with 40
carbon atoms. Among this group, p-damascenone is
particularly interesting, which is characterized by a
complex aroma of exatic fruits and baked apple and is
also present in muscat varieties [15].

Research by domestic and foreign scientists has
established that the quality of white wines during their
production and storage is largely determined by the
oxidative transformation of phenolic compounds,
aroma-forming substances. Acetaldehyde, sotolone and
2-aminoacetophenone play an important role in the
perception of wine as oxidized to varying degrees [5].

From the moment the grapes was crushed,
enzymatic oxidation processes actively take place in
the wort, at the stage of clarifying the wort, these
processes continue at a slower rate. With the beginning
of fermentation, they disappear due to the inactivation
of oxidases [7]. After alcoholic fermentation of grape
must, new redox systems appear: ethanol —
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acetaldehyde; reduced glutathione — oxidized
glutathione; ascorbic acid disappears due to
irreversible degradation of its oxidized form [8]. Some
of the phenolic substances are absorbed on the yeast
cell walls, their quantitative content and degree of
oxidation change [4].

Currently, there are a sufficient number of new
methods that allow regulating the oxygen content in
wine, including the use of new generation equipment,
antioxidants, inert gases, aging on yeast sediment, the
appearance of new types of clogging that counteract
the negative impact of oxygen [14].

In addition to sulfur dioxide and ascorbic acid,
preventive drugs present on the modern market include
tannins, bentonites, and drugs of complex action [8].

Various preparations of tannins are widely used in
winemaking to increase the effectiveness of pasting,
improve the taste structure of wines, and reduce the
risks of oxidation due to the suppression of the action
of oxidases.

Depending on the chemical composition, tannins
are divided into hydrolyzed, condensed and mixed
types. Hydrolyzed tannins are esters of gallic or ellagic
acids, condensed (enotannins) consist of monomers,
oligomers and polymers of flavanols, mainly catechin,
epicatechin, epicatechin gallate and epigallocatechin.
Tannins differ in the content of hydroxyl groups, which
determines their reactive activity [9].

Raw materials for the production of tannins are the
bark of the quebracho tree, oak, acacia, hazelnuts,
seeds and skin of grapes, etc. Such a variety of raw
materials, as well as the climatic conditions of its
cultivation and other factors determine the different
chemical composition and properties of tannins [10].

Preparations of complex action may contain
components of both plant and animal origin, as well as
other mineral components [7].

Preparations of a complex formula based on
polyvinylpolypyrrolidone (PVPP), bentonite and
vegetable proteins are recommended for use to fight
against the manifestations of oxidation processes
present in wine as a whole: protection of wort, which
has a tendency to oxidation (counteracts atypical aging
of white wines); elimination of brown color in oxidized
white wines; noticeable decrease in the degree of
pinking [4].

Preparations based on PVPP and sodium bentonite
improve the sensory profile of wine obtained from
damaged, poor-quality raw materials or as a result of
pressing in a non-gentle mode.

Innovative auxiliaries include drugs that consist of
plant polymers, do not contain GMOs, allergenic
substances, components of animal and synthetic origin,
which do not affect human health and the finished
product. They are an alternative to the use of PVPP and
potassium caseinate. Thanks to the efficiency and
speed of action, it is possible to fight against the
changes caused by oxidation, both in must and in wine,
while preserving all the qualities inherent in the
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original product. Enzymes of pectolytic action are an
extremely effective means for splitting pectins [16]. In
modern winemaking, the use of pectolytic enzyme
preparations is the most effective way of separating
colloidal fractions, sedimentation of solid particles and
clarification of grape must, in cases where the grape
berry's own enzyme system is not able to separate
pectin bonds on its own.

Thus, the modern technology of white table wines
should be built on the principles of maximum
preservation of varietal aroma and minimization of its
oxidation during the technological process. The
organoleptic profile of white wine implies the presence
of aroma-forming compounds characteristic of the
variety, regardless of the age of the wine.

The purpose of the work is to improve the
technological scheme for the production of white table
wines from local grape varieties by introducing the
process of antioxidant pasting of the wort.

The objectives of the research were:

1) Investigate the effect of the use of the Viazim
clarif one enzyme preparation on the wort clarification
process.

2) To investigate the effect of complex antioxidant
pasting of wort with the step-by-step application of
"Tanal W4", "Polygreen" and bentonite "Granula"
aromatic compounds and the formation of the aromatic
profile of the finished product.

3) To determine the organoleptic profile of white
wine materials of the studied grape varieties.

Research materials and methods

The objects of the study are wort and wine
materials of  Sukholimansky  white, Citronny
Magaracha, Chardonnay and Riesling Rhine 2018-
2020 harvest years in the conditions of VKF
"Borodino-A" LLC, a full-cycle production enterprise,
Ukraine, Odesa region, Tarutynsky district.

Preparations for treatment:

"Viazim clarif one" is an enzyme preparation from
Aspergillus niger with a high concentration of
pectinases (polygalacturonase, pectinmethylesterase,
pectinlyase) for effective and quick clarification. The
absence of cinnamoylesterase in the composition of the
drug prevents the appearance of volatile phenols.
Manufacturer — Martin Vialatte, France.

"Tanal W4" is a pure hydrolyzed tannin with a low
molecular weight for use in the food industry. It has a
high degree of purity and was specially developed for
use in winemaking; 100% natural product, which is
obtained from renewable plant raw materials, using
special production equipment, the work of which is
strictly controlled. “Tanal W4" has the best antioxidant
properties of all halotannins, complementing the action
of SO, and reducing the dose of its use. Protects the
wort from the unwanted influence of oxygen, sunlight
and the appearance of the so-called "worldly flavor"
(signs of oxidation) in the wine; has an antioxidase
effect, suppressing the natural enzymatic activities of
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grapes, as well as lactase (derived from Botrytis) and
polyphenoloxidase.

"Polygreen™ is a complex preparation containing a
mixture of vegetable proteins, PVPP, bentonite and
cellulose, designed for clarification and treatment
against oxidation of must, white and rosé wines.
Manufacturer — Martin Vialatte, France.

"Granula" bentonite is a granulated activated
calcium bentonite with a high deproteinization
capacity. The granular form of this bentonite simplifies
its use and limits the dustiness of the product.
Manufacturer — Martin Vialatte, France.

The scheme of the experiment is presented in
Fig. 1.

As a control experiment, grapes were processed
using the generally accepted technology "by the white
method" [7].

To obtain control samples of wine materials,
grapes were used, which were harvested by hand in a
state of technical maturity.

After receiving the grapes for primary processing,
they were initially sorted, selecting damaged and
affected berries and bunches using a sorting table.

The sorted grapes were sent for processing with
preliminary separation of the ridges and further
crushing.

The resulting pulp was sulfited to a sulfuric
anhydride content of 50 mg/l. The muscle was pressed
using a periodic press. Pressed wort was directed to
illumination at a temperature of 12°C for 24 hours,
without the addition of additional drugs, and decanted.
Fermentation of the wort was carried out using a pure
yeast culture at a temperature of 18°C in stainless steel
tanks. Next, decanting and stabilization (sticking, cold
treatment, filtration) of wine materials were carried
out.

The selection of dosages and combinations of
drugs was carried out based on the results of trial
processing of wort.

Sensory analysis of wine materials was carried out
according to the current regulatory documentation of
Ukraine: Sensory research. Identification and selection
of descriptors for creating a sensory spectrum using a
multifaceted approach DSTU ISO 11035:2005.
Sensory research. Methodology. Methods of creating a
flavor spectrum DSTU 1SO 6564:2005.

The influence of agrotechnical cultivation methods
on the sensory characteristics and physic-chemical
parameters of experimental samples of grapes and wine
was studied using the method of one-way analysis of
variance, the method of principal components
(Analysis of Variance, ANOVA;two-way ANOVA,;
Principal Component Analysis, PCA) in the MS
software  environment Excell 2010 Statistica
Statsoftver 7.0.
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MAIN STAGES OF THE TECHNOLOGICAL
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Fig 1. Scheme of the experiment

Results of the research and their discussion the sequential introduction of preparations: Tanal W4,

0/101 (1), POLYGREEN, g¢/10 1 (2), Bentonite

According to the scheme of the experiment (Fig.
1), at the first stage, the effect of the enzyme
preparation "Viazim clarif one" was studied. The drug
was introduced at the pressing stage according to the
recommended technological instructions for it. Under
the action of pectolytic enzymes, insoluble protopectin
underwent depolymerization and de-esterification. As a
result of the use of the enzyme preparation, the relief of
pressing was recorded; increasing the yield of wort and
the speed of filtration. The effect of the drug was
analyzed by conducting an organoleptic analysis and
by turbidity indicators using a nephelometer (Table 1).

The next stage after the enzyme preparation was
antioxidative pasting of the wort, which consisted in

GRANULA, g/101 (3) (Table 1).

The results of trial gluing of test samples are
presented in Table 1.

According to the results of organoleptic analysis
and turbidity indicators, the optimal concentrations of
drugs and their appropriate combination were chosen:
enzyme preparation "Viazim clarif one" 5.0
mg/100 dm® Tanal W4, 1 g/10 I, POLYGREEN 5
g/10 |, Bentonite GRANULA, 2 g /10 I. The results of
the organoleptic analysis of the best samples of
Sukholimansky white and Citronny Magaracha wine
materials in the form of profilograms are presented in
Fig. 2.

Table 1 — Results of determination of turbidity (turbidity units) after trial pasting of the wort of the studied
grape varieties*

Enzyme preparation
"Viazim clarif one",
Enzyme-free drug mg/100 dm®
Ne | Name of the grape 2.5 ‘ 5.0 ‘ 7.5 Control
variety concentration of preparations for trial pasting of the must %
1-05 1-1.0 1-15 1-05 |1-10 |1-15
2-25 2-5.0 2-175 2-25 |2-50 |2-75
3-1.0 3-20 3-30 3-10 |3-20 [3-30
1 | Citron Magaracha 65 55 51 47 35 40 70
2 | Sukholimansky white 60 53 52 50 30 35 65

*Mathematical data processing was carried out using the Dispersion one-factor method. NSR (smallest significant difference), if the

difference according to the test options is less than or equal to the calculated number of NSR, then it is mathematically proved by 95% (0.5 is
the accuracy of the experiment).
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Fig. 2. Flavor of wine materials:
a) Sukholimansky white; b) Citron Magaracha

In the course of the sensory research, the intensity of
aromas of the studied wine materials from
Sukholimansky white and Citron Magaracha grapes was
determined (Fig. 2). As can be seen from Fig. 2a in the
wine material obtained with the use of antioxidant
pasting, the indicators of "fruitiness”, "florality” and
"harmony of taste" are significantly higher than in the
control sample. Such characteristics are probably related
to the origin of the varieties. In general, the use of
antioxidant pasting contributes to the manifestation of the
varietal characteristics of the grapes used. Similar results
were observed during the study of wine materials from
the Citronny Magaracha variety (Fig. 2b): the indicators
responsible for the wvarietal descriptors are more
intensively manifested when using the preparations Tanal
W4, Polygreen, Bentonite Granula.

Among the vineyards owned by VKF
"Borodino-A" LLC, there are also plantings of
international varieties such as Chardonnay and Riesling,
so it is advisable to apply the proposed scheme in the
production of wines from these varieties.

The results of the study of the organoleptic profile
of the obtained wines are presented in Fig. 3.
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Fig. 3 — Flavor of wine materials:
a) — Chardonnay, b) — Riesling

As can be seen from fig. 3, the aromatic flavor of
the wines produced at the VKF "Borodino-A" LLC
enterprise correlates with the existing generally
accepted ones, but has its own distinctive features. So,
Chardonnay wines are dominated by fruity aromatic
components, while Riesling wines are dominated by
floral components, the presence of which is due to
aromatic substances: terpenes, Cys-norisoprenoids [18].
These features can be related both to the proposed
agrotechnological techniques and to the agroclimatic
features of the terroir of Ukrainian Bessarabia. This
area is characterized by a warm arid climate, the soil is
formed by deluvial sediments, which are favorable for
growing grapes.

As a result of the tests, an improved technological
scheme for the processing of white grape varieties into
table wines was proposed, which is presented in Fig. 4.

The developed scheme was implemented at the
production of LLC VKF "Borodino-A" in the
production of wines from white grape varieties
Sukholimansky ~ white,  Citronny ~ Magaracha,
Chardonnay, Riesling Rhine during 2018-2020.
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Fig. 4. Technological scheme of the production of
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harvest, transportation and ‘ the preservation of existing and the formation of new

sorting of grapes

aromatic components that reflect the varietal
_ _ ' characteristics of the grape varieties used and the
crushing-comb separation ‘ terroir

«

Approbation of the results. VKF "Borodino-A"
LLC, a full-cycle production enterprise, Ukraine,
Odesa region, Tarutyn district, tourist complex
"Frumushyka Nova".

pressing ‘
-

wort cooling

Conclusion

As a result of theoretical studies of literary
sources, the mechanisms of oxidative processes of
various nature in the process of grape processing were
studied; the market of modern preparations for
stabilizing wine materials is considered. It was
established that the general trend of stabilization
processes in modern winemaking is transferred to the
wort stage. To determine the optimal dosages and
combinations of drugs, it is necessary to carry out trial
pastings and organoleptic analysis. Based on the results
N of trial pasting of wort, the influence of the use of the
‘ Viazim clarif one enzyme preparation on the wort
extraction process was proposed and practically

‘

| sulfur dioxide |
[1020-25 mg/l

‘

storage on fine sediment of yeast
«sur lie fin»

verified. For the first time, the effect of complex
antioxidant coating of must with the step-by-step
application of "Tanal W4", "Polygreen" and "Granula"

storage wine ‘

white table wines

The results of the conducted research demonstrate
that the developed technological scheme, which
includes the process of antioxidant pasting of wort, can
be applied in the production of varietal wines from
grapes of both domestic selection and international
varieties. The use of a combination of the proposed
preparations allows not only to prevent negative

bentonite was investigated for wine materials from rare
local grape varieties — Sukholimansky white and
Citronny Magaracha. Practical recommendations have
been developed for winemakers on the use of
antioxidant fining of must grape varieties that are now
gaining popularity in Ukraine.
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'Kadenpa TexHoOrii BUHA Ta CEHCOPHOTO aHAMIZY

Kadempa Gioximii, Mikpobiosorii Ta ¢isionorii xapayBamHs

OpecpKuil HaiOHATBHUI TeXHOJIOT1YHUHN YHiBepcuTeTO Byn. Kanatha, 112, M. Ogneca, Ykpaina, 65039

AnoTtauisi. CyyacHe BHHOPOOCTBO YKpaiHU iCTOTHO TpaHCPOPMYEThCS 1 aKTHBHO pO3BUBAEThCs. Hama nepxasa B JaHui
yac 3BepHyJacs 10 MOIIYKY CBOiX BUH 1 COPTiB BUHOTpafdy. [ Mi>KHApOJHOTO BU3HAHHS BAKIMBO PO3POOHUTH CBIiif KeiiC BUH,
sIKI 3MOXYTH IIOKa3aTH OaraTOTpaHHICTh BHHHHX perioHiB Bij IliBmennoi beccapa6ii i IliBHiuHOTO IIpmuopHOMOp'S mO
3akapnarts. Cepel BUPOOHUYHHKIB 3'BISETHCS BCE OLITBIIE MaJIHX BHHOPOOIB, SIKi €KCIIEPUMEHTYIOTh 3 HOBHMH COPTaMH,
takuMu 9k CyxomumaHcbkuit  Oimuii, [{urponmmit Marapava, Tensti Kypyk Ta pi3sHEMH MYCKaTHHMH COPTaMu.
Opra”onentTHyHuil Npodidk TakMX BHH Ma€ BHPaXATH COPTOBI XapaKTePUCTUKH BHHOTPANy MICIEBUX COPTIB 1
arpoKJIiMaTH4YHI 0coOIMBOCTI Tepyapy. B Toii jxe yac cyyacHa TEXHOJOTiA OLIMX CTOJIOBUX BHH Mae OyTH moOynoBaHa Ha
MPUHIMIIAX MAKCHMAaJIbHOTO 30€peXEHHS COPTOBOTO apoMaTry Ta MiHiMi3alii HOro OKMCHEHHA B XOJAlI TEXHOJOT1YHOTO
mporecy. Y CTaTTi BiZOOpaXeHO Pe3yNbTaTH TEOPETUYHHUX JOCIIKEHB JITEpPaTypHHUX KEpeN IOJ0 MEXaHI3MIB OKHCHHX
MIPOIIECIB PI3HOTO XapakTepy B Ipoleci mepepoOKH BHHOTPAAY; PO3MISHYTO PHHOK CYYacHHX IpenapaTiB A cTadimizamii
BHHOMAaTepianiB. BiqmoBiqHO 1O MOCTaBIeHOI METH JOCIIUKYBalIN BILIMB BHKOPUCTaHHS (epMeHTHOro mpemnapary «Viazim
clarif one» Ha mporec OCBITIEHHs cycia. TakoXK BHBYAIM BIUIMB KOMIUIEKCHOTO aHTHOKCHIAHTHOTO OOKJICIOBAHHS Cycia 3
noeTalHuM BHeceHHsIM OeHTOHITY «Tanal W4y, «Polygreen» ta «Granulay Ha BMIiCT apOMaTHYHHX CIOJYK Ta (POPMYyBaHHS
apoOMaTUYHOrO MPOQUI0 TOTOBOro MpoAaykTy. Ha ocTaHHROMY eTami JOCHIIKCHb BH3HAYCHO OPTaHOJICHTUYHUN Tpodisib
OiTMX BHHOMATEpIalliB TOCTIHKYBAaHUX COPTIB BHHOTPajay. BcTaHOBIICHO, IO 3arajibHa TEHJACHINS MPOIECiB cTabimizarii B
Cy4acHOMY BHHOPOOCTBI NMEPEHOCHTHCS Ha CTAJiI0 cycia. 3a pe3yibTaTaMi NMPAKTUYHHUX BUIPOOYBaHB, Y BUIIIAAI MPOOHHUX
OOKIICIOBaHb CyCIIa, 3alPOIIOHOBAHO BUKOPHCTaHHs (pepMeHTHOTO Tipenapary «Viazim clarif one» ua crazii Bunydenns cycna;
BHBYCHO BIUIHB KOMIUICKCHOTO aHTHOKCHAAHTHOTO OOKJICIOBaHHS Cycia 3 IOSTAllHAM 3aCTOCYBaHHAM mpemapariB «Tanal
W4y, «Polygreen» Tta Genronity «['paHyna». Po3po0ieHO MpakTHYHI pEeKOMEHAALii Uit BHHOPOOIB IPO 3aCTOCYBAHHS
AQHTHOKCHIAHTHOTO OOKJICIOBAHHS Cycla JUIsl COPTIB BUHOTPany BiTUn3HHOI cenekuii CyxonnmaHchkuit Oiumuii Ta L{urpoHHuid
Marapaua, siki 3apa3 HaOyBalOTh HOIYJISIPHOCTI B YKpaiHi.

KmrouoBi cioBa: crabimizanis, cycio, 6ii croioBi BuHOMarepianu, CyxonnmaHcbkuit Oinmmid, Llurponnuii Marapauya,
BUHOPOOCTBO YKpaiHH.
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