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General Characterization of Work

Problem actuality. From grape products high alcoholic beverages have an important

place in country economy; accordingly their production is one of the most important fields of
wine industry.

Like wine, production of high alcoholic beverages sets special demands for vine species
for making high quality wine materials and receiving from them production having pleasant
aroma and attractive soft taste.

For producing high alcoholic beverages white grapes vine species for wine, which give
us higher acid and low alcoholic wine materials, were recognized at the very beginning. During
distillation process of wine materials having such condition substances which actively participate
in the formation of bouquet of alcohol and even ready high alcoholic beverages are arisen.

Studies have demonstrated that not only acidity of wine material and alcohol content
decide alcohol quality received from it, but aroma substances of grape as well; their part moves
to wine materials, then in distilat — with its distillation, and from there in aromatized drinking
product, accordingly bouquet of received product strengthens and it becomes attractive and
original in all its aspects.

Aromatized substances are represented with a small amount in grapes. Despite of it they
play an important role in establishing species peculiarities; they are peculiar for each vine
species and it gives us possibility to differ from each other vine species and wine materials
received from the. Through them we can differ aromatized alcohols as well.

According to modern scientists’ researches, wine is not only one of the food product, but
also it has medicinal properties and research, in order to establish what properties have brand
alcohols received from distillation of wine materials, what processes realize during their aging
and what important changes happen in received product, gives us opportunity to work out
technology for making new brand high alcoholic beverages.

Purpose of research: scientific researches of the last years make clear, that wine is one
of the food products which contains biologically active substances necessary for human’s vital
processes.

Establishing qualitative and quantitative indicators of antioxidants, phenol admixture and
other components in wine materials give us opportunity to work out technological processes for
producing high alcoholic beverages in order to create new brand beverages, accordingly, purpose
of research was physical-chemical research of wine materials and alcohols received by their

distillation and their enrichment with components necessary for human’s health.



Scientific news: studying the issue foresees not only research of wine materials
necessary for receiving high alcoholic beverages, but also chemical research of alcohols received
by their distillation, acceleration of aging, and restoration processes of aromatized substances in
alcohols and detection of useful ingredients for humans’ health.

Antioxidant activity is determined in wine materials and alcohols received from the same
wine materials. Existence of physically active oligomers is established; these oligomers reduce
risk of development of myocardial infarction, terms of alcohol aging are maximally reduced, and
it helps us to reduce loss. Based on the foregoing received results new technology for receiving
new brand high alcoholic beverages is worked out.

Work volume and structure. The thesis consists of 119 pages typed on a computer, 29
pictures and 17 tables; an enclosure, technological instruction.

Approbation of the results of research. Results received during implementation of
scientific-research work are reported on the Council meeting of the faculties of Agriculture and
Processing Branches at lakob Gogebashvili Telavi State University, on Professor-Teachers’
Scientific Conference XIV (69) of the same university (2011 year).

Publication. Results of scientific-research work are published in 6 scientific works.

Scientific-research works are implemented in 2008-2011 years with collaboration of
Telavi State University with different scientific centers (Institute of Horticulture, Viticulture and
Oenology of Georgia; Ivane Javakhishvili Tbilisi State University; Telavi Winery “Shumi”).
Basic thesis for defending:

Producing aromatized wines.
Technology for making new brand high alcoholic beverages “Telavi” and “Kakheti”.

Characterization of used plant raw materials.

o 0o k~ w

Examination of Antioxidant activity of aromatized wines alcohols, high alcoholic
beverages “Telavi” and “Kakheti”.

5. Phenol Substances of Aromatized Wines and Extracts

6. Chromatographic Research of Wines and their distillations.

7. Aging of aromatized alcohols on grape seed.



Literary Review

of Basic Content of Dissertation Thesis

There are discussed literary materials, which deal with alcoholic beverages produced in
different countries of the world, namely brand production, origin of denomination itself,
peculiarities of aging alcoholic beverages, high alcoholic beverages produced in Georgia.

Aromatized substances existing in grape and wine content, their role in the formation of
wine and alcohol bouquet are discussed in the same chapter.

There are discussed forms of fragrant substances in grapes and their influence on vine
from beginning of flowering to fruit ripening; influence of phenol admixture of grapes on wine
and cognac bouquet, taste, color, limpidity and stability, their role during different kinds of
diseases in the organism, role of wine materials for receiving quality alcohol; dependence of
chemical content of distilled alcohol on chemical content of undistilled wine and distillation
process.

Review of researches carried out by different scientists was used as a basis for direction

of the works carried out by us for creating new brand high alcoholic beverages.

Experimental Part
Research Objects and Methods of Determination
Obijects of the research were:
Made by Rkatsiteli grapes spread on Tsivgombori North slopes in Telavi micro zone:
. White wine made with European rule;
. Additive plant — quince leaf;

. Additive plant — cut of lemon tree and its leaf;

1
2
3
4. Aromatized wines and alcohols;
5. High alcoholic beverages “Telavi” and “Kakheti”;
6. Quince extract;
7. Lemon extract.

We determined conditional indicators of selecting wines according to the standards used
in viniculture:

Titrated acidity — with analyze;

Air acidity with distillation;



We determined amount of general phenol substances with the usage of Folin-Chokalteu
reagent; we determined oligomeric proantotsianidin with addition of reagent of proantotsianidin
and warming up (we were adding N-butane, HCL admixture).

We determined catechins from selected patterns with allocation of ethilacetate fractions,
with their evaporation, opening dry rest in 80% ethyl alcohol and analyzing received solution.
We were adding vanilla reagent to the patterns.

We carried out qualitative analysis of phenil carbo acid with thin layer chromatography
method on siluphol plates in the system — chloroform: methanol 90:10.

We disclosed chromatographs with nitrogen sulphanil acid. We carried out qualitative
analysis of catechins with paper chromatograph method; as a solvent we used the following
system: N-butane: acetic acid: water (4:12). We disclosed chromatogram with vanilla reagent.

2. During extraction of aroma components from wine (for gas chromatography) ether-
pentane admixture 1:2 is used; it places in 1 liter funnel, we take 100 ml wine, add 120 ml ether-
pentane admixture and move it during 10 minutes. Periodically we realize air expulsion, then
delay it again and move, after dividing line we take upper layer. We do the same action three
times. Then we add 50 ml distilled water to the upper layer and wash it, we pour water away; we
wash 2-3 times. After washing we add ether-pentane admixture 15-15 ml. NaHCo3z 20% solution
and rinse during 20 minutes, then move it in flask and move water away with 3-5 g arid Na;So4.
We evaporate for gas-liquid analyze lightly on 20-25°C with 100-120 ml round bottom glass,
and then in a special micro evaporator with flask and elongated bottom. Evaporated mass should
be 2-3 ml and then we bring in chromatograph with the amount of 1-2 ml.

Gas-chromatograph analyze was carried out according Perkin Elmer gas
chromatography CLARUS 500.

Identification of peaks found in the patterns realized with comparison of substances
directed in standard and also limonene, linalool and citronellal etalon solutions, and quantitative
calculation with the following formulation C=X10000p where p — is density of analyzing
substance, X — share volume % of analyzing substance, C — mass concentrate of analyzing
substance, and for calculating on arid water the following formulas are used: K=100xK; where
Ki — hardness of analyzing pattern (degree), 100 — share volume of arid alcohol. Substance % =
CxK.

4. Method of measuring antioxidant activity.

According to universally accepted methodology (Gardner P.T., Mc Phail D.B., Duthie
G.G.- Electron spin resonance spectroscopy assessment of the antioxidant potential of teas in
agueous and organic media. J. Sci. Food Agris. 1998, 76, 257-262) we diluted 5% v/v ethanol/



of wine in water (12: 88 v/v) solution. 3 ml (aliquot) of the solution responses with the same
volume 1 mM solution of frem salt ethanol / water 12/88 v/v.

Frem radical in low resonance areas is measured after 20 minutes from the beginning of
reaction. (Incubation time is 20 minutes). Antioxidant characters of Georgian wines are so
strong, that we take spectrum after 15 minutes, as after 20 minutes spectrum of alcohol water
solution of frem salt generally disappears and it is impossible to measure antioxidant activity.
When reaction ends, intensive signals are with double integration and we counted concentration
with control reaction without wine ethanol/water 12/88 v/iv  21°C temperature. Micro wave
power and modulation amplitude were 2 mW and 0,01 mT accordingly.

Thus, antioxidant activity measured by us is established after 15 minutes interval.

(Preparation rule of 1 mM frem salt: (KSO3), NO (M-268,34)-2,68 mg should be opened

ethanol/water 12/88 v/v milliliter).

Review of Results of Experimental Research
Results of our research comes from many spectrum experimental work, which contains as
production of wine materials for receiving high alcoholic alcohols, in which, in order to increase
aroma and substances useful for the organism, we carried plant raw materials in. We distilled
naturally cleaned wine materials in a small apparatus of Sharanti type with double distillation

fraction rule. We aged received alcohols on grape seed. We studied physical-chemical,
antioxidant and organoleptic indicators of high alcoholic beverages “Telavi” and “Kakheti”
received in result of aging aromatized wine produced by us, alcohols received with their

distillation and aging on grape seed of final products.

Production of Aromatized Wine Materials

For receiving aromatized alcohols we used RKkatsiteli species grapes spread in Telavi
micro zone on the north slopes of Tsivgombori, which we made with the technology worked out
by us.

For making wine materials grapes are picked 17-18 % content of sugar 5-6% titrated
acidity. For making wine materials only healthy grapes are used. Grapes processing happens
with the rule established for table white European type wines. Before starting distillation mash
foreseen for “Kakheti” — brand wine materials are added by quince leaf 2 kg on a hectoliter mash
(10 I — 200 g), and mash made for “Telavi” brand materials was added by lemon cut and leaf 2
kg on a hectoliter mash. Boiling is on 18-20°C and continues 6-7 days. After boiling vessel fills
and then distills.



We distilled wine materials in a small Sharanti type alcohol distiller apparatus,
distillation was carrying out 30 liters volume on each time, because of a small volume of
apparatus in each variant wine materials were distilled 3 times (the first distillation). Then we
joined alcohol raw materials received in result of the three distillations and distilled the second
times and gathered as fractions.

From the fractions received in result of the second distillation we gathered top skimmed
and bottom skimmed separately, and middle skimmed was gathered for aromatized alcohol.

Experiment was carried out with four variants: for that 300 liters grapes mash was taken.

| variant — control, boiling of 100 | grapes mash was directed usually.

Il variant — before starting boiling 100 | grapes mash was added 2 kg quince leaf.

I11 variant — before starting boiling 50 | grapes mash was added 1 kg lemon leaf.

IV - before starting boiling 50 | grapes mash was added 1 kg lemon cut (then we joint I
and 1V variants).

Experiments were repeating during two years. | variant — after distilling wine materials
made with European rule we receive:

| variant — control; 1l variant — aromatized wine (with quince leaf) with quince aroma; 111

variant — aromatized wine (with lemon cut and leaf) with lemon aroma.

Phenol Substances of Aromatized Wines and Extracts

At present time demands towards food products with the standpoint of quality and their
harmful influence on human’s health are strengthen on an international arena. In this respect it is
important so called antioxidants.

Antioxidant system represents an important component for protecting organism damage
caused by free radicals. It may be divided in three basic groups: 1. enzyme antioxidants; 2.
vitamins; 3. natural antioxidants having different chemical nature. In the antioxidants of the last
third group phenol admixtures have an important place, their antioxidant activity is conditioned
with hydroxyl group hydrogen atom of aroma kernel, which is joint to the free radicals and it
hinders rusting of lipoproteins and protects the organism from different kinds of diseases. We
must mention the fact that phenols in wines and other kinds of beverages are in soluble state and
easily assimilating dislike the food, where phenols are in polymer, insoluble connected state.

Taking all above mentioned into the consideration, in control aromatized wines made by
us and in the plant extracts, which were used for enriching aromatized wines, we determined

phenol admixtures.



Table Nel

Phenol admixtures of aromatized wines and extracts.

Indicators Control Wine | with | Wine Il Extract | Extract Il
Ne quince plant | with lemon quince lemon
raw materials | plant raw plant raw | plant raw
materials materials | materials
general phenol
1 | substances g/l 0,25 0,36 0,26 1,25 0,75
oligomer
2 | proantocianidins 83,2 164 104 364 52
mar/Il
catechins mgr/I 65 105 78 185 43
3 | including:
(+) catechin + — + -
(+) galocatechin + + — + -
(-) epicatechin + + - + -
epigalocatechin - trace - - _
4 | Phenol carbon -
acids and aldehydes
1. Gali acid; + + +
2. Caffeine acid; + + +
3. Protocatechin acid; + + +
4. Para-Kumar acid; + + +
5. 4-oxi-benzoyl acid; T + T
6. Vanillin acid; + + +
7. Lilac acid, - + +
8. Salicylic acid; * * *
9. Vanillin aldehydes; * * *
. + + +
10. Lilac aldehydes;
— — +

11. Not identified




Simultaneously we determined physical-chemical indicators of aromatized wines. Table Ne2

Indicators Control Wine | with Wine 11 with
Ne quince plant raw | lemon plant raw
materials materials
External kind Limpid liquid Limpid liquid Limpid liquid,
1 | Limpidity without without with a few
admixtures admixtures viscidity without
admixtures
Color Light straw- Dark straw-
2 colored colored Straw-colored
characterized for
European type
Taste and aroma Characterized for | Aroma of | Aroma of Il
3 European type extract extract
harmoniously harmoniously
combined with combined with
species aroma species aroma
4 | Alcohol in % 11,13 11,14 11,12
5 | General extract gr/I 17,8 19,1 19,9
6 | Titrated acidity gr/l 5.8 6,1 6.3
7 | Air acids gr/l 0,57 0,58 0,59
8 | Restsugar gr/l 1,27 1,2 1,32




We carried out analyze of catechins with paper chromatography method.
Picture 1.

Thin layer chromatogram of wines:

| — control (European type wine)
Il —aromatized wine | (with quince plant raw materials)
I11 - aromatized wine Il (with lemon plant raw materials)
1. Gali acid; 2. Caffeine acid; 3. Protocatechin acid;
4. Para-Kumarin acid; 5. 4-oxi-benzol acid,;
6. Vanillin acid; 7. Lilac acid;
8. Salicylic acid; 9. Vanillin aldehydes;
10. Lilac aldehydes; 11. Not identified

In result of carried out researches aromatized wines with their physical-chemical
indicators differ from control variant. Because of adding plant ingredients they are enriched with
different components (Table Ne2). With experimental data it is confirmed, those patterns given
with the content of phenol substances differ from each other importantly. With the comparison of
control variant aromatized wine | turned out to be richer. From phenol substances in them are

represented: oligomer proantocianidins; catechins; phelin carbon acids and other (Table Ne1).



Catechins, including: (+) catechin (+) galocatechin (-) epicatechin are with a great amount in
aromatized wine I, than in control variant, and they are not in wine Il. Rich with oligomer
proantocianidins is extract | and aromatized wine I.

In experimental and control patterns phenilcarbon acids and aldehydes identified by us
are represented with different spectrum, namely: from phenol carbon acids in European type
wine: caffeine acid and 4-oxi-benzoyl acid are more than in aromatized wines | and 11, instead of
in aromatized wine | Para-Kumar acid, vanillin acid and lilac aldehydes are more than in other
two, and in aromatized wine | Gali acid; lilac acid; Salicylic acid; vanillin aldehyde are more
than in European type and aromatized wines Il. In the same wine we meet not identified
substances as well.

Para-Kumar acid is characterized with sharply expressed antivirus characters; caffeine
acid has skills of bactericidal action, which is so high, that its activity is expressed with peculiar
unit of penicillin; in addition, caffeine acid is characterized with antirust skills, all above
mentioned increases medicinal-prophylactic appointment of wines.

It is well known, that aroma aldehydes have a great influence on improvement of aroma
and bouquet of alcoholic products; vanillin has the most important from them, as it is
distinguished with strong and pleasant aroma.

In that way, in result of experiment with received data difference in content of phenols,
phenol carbon acids, aldehydes of aromatized wines are designated; these changes have positive
influence on organoleptic indicators of experimental patterns and increase their biological value,
besides existence of these substances determines production quality and their medicinal value

with a certain amount.



Antioxidant Activity of Wines

We determined antioxidant activity of wines with Electronic Paramagnet Resonance
(EPR) method.

Picture Nel1 European type white Picture N2 Aromatized wine
EPR spectrum I EPR spectrum

Picture Ne3 Aromatized wine

Picture Ne4 Kakhetian type
white

IT EPR spectrum wine EPR spectrum



Table 3.
Antioxidant activity of research wines

Pattern name
N Antioxidant activity K

European type white wine
3 31%

European type white aromatized wine | (with
4 | quince leaf) 50,4%

European type white aromatized wine Il (with
5 | lemon cut and leaf) 94%

Kakhetian type white wine
6 91,7%

During analyze process of received results we saw, that lower antioxidant activity of
European type wine compared with aromatized wine | and aromatized wine Il is conditioned
with the fact, that carried plant additions in both wines increase antioxidant activity of these
wines; it was shown by the research of phenol extracts of aromatized wines and extracts, and
high antioxidant activity of Kakhetian type wine compared with European type wine and
aromatized wine | is conditioned with its making technology, as it is known that it boils on a
bunch of grapes, husk and grape seed, from where phenol substances moves to grapes mash.

In that way, in result of carried out experiment we stated antioxidant activity of different
types of wines and it hesitates in 31-94% interval.

Antioxidanity of the highest aromatized wine 1l is increased by substances existing in
lemon crust and leaf.

Determination of antioxidant activity of aromatized alcohols and high alcoholic
beverages “Telavi” and “Kakheti”.

Alcohols received in result of distillation of aromatized wines and then in this alcohols
received high alcoholic beverages in result of aging “Telavi” and “Kakheti” we determined

antioxidant activity.



Ne1 European type white wine alcohol; (control); Ne2 Alcohol of aromatized wine | ; Ne3  high alcoholic

beverage correspondent to Ne1 (control); Ne4 high alcoholic beverage “Kakheti” correspondent to Ne2.

|| |

l
I I

Alcohol EPR spectrum of aromatized wine 11

High alcoholic beverage “Kakheti” EPR spectrum
Table Ne4.
Initial patterns Antioxidant activity K
Ne Correspondent High alcoholic
alcohols: beverages:
European type white wine
1 | (control) 6% 24%
Aromatized wine I (with plant
2 | addition) 11% 24% “Kakheti”
Aromatized wine 11 (with plant
3 | addition) 32% 83% “Telavi”
Antioxidant activity of received aromatized alcohols and their

correspondent high alcoholic
aromatized beverages is conditioned with addition of plant ingredients in research patterns on the

one hand, and with delaying on correspondent alcohol grape seed on the other hand.



Chromatographic Research of Wines

Gas-chromatographic research was carried out on aromatized wines (I, 1) made with the

technology worked out by us and on wine made with European rule; also on alcohols received by

their distillation. Identification of tops mentioned in the patterns realized with comparison of

limonene, linalool and citronellal etalon solution and substances directed in the standard.

Results of the researches are given in the table Ne5

Table Ne5
Nel Ne2 Ne3
11.11% | 1116% | 11.11% | NS Ne2S N33
wine wine wine 58% 54% 52%
Substance name lemon quince European alcohol alc_ohol alcohol
mg/100 mMg/100 mg/100 lemon quince | European
ml ml ml mg/ml mg/ml mg/ml
Acetaldehyde 3.929 4.824 2429 102.98 118.56 101.15
Acetone - - - - - -
Methyl acetate 0.003 0.055 0.024 - - -
Ethyl acetate 36.079 37.678 6.361 492742 533425 63684
Methanol ] i ] 0.026 ] 0.045
volume % volume %
2-Butanol 2.638 2251 - - - -
1-Prpanol 5.191 5.354 - 19141 233.36 204.83
Isobutene 30.115 29.816 6,378 853.14 977.52 1118.16
1- Butanol - - - - - -
Isoamyl 132.684 93.330 22.732 2931.76 2559.38 2771.66
1-Pentanol - - - - - -
1-Hexanol 8.151 5.064 1.057 - - -
Benzaldehyde 4289 3902 2253 - - -
Benzoyl alcohol - - - - - -
2-Phenil ethanol 17951 16.823 9513 - - -
Limonene 0.058 0.010 0.027 847 - -
Linalool - 0.292 - - - -
Citronellal 0.107 0.026 0.003 7.34 - -

Aroma generative substances were found in wines and alcohols: 1. Acetaldehyde; 2.

Ethyl acetate; 3. 1-Propanol; 4. Isobutene; 5. Isoamyl (total); 6. Methyl acetate; 7. 2-Butanol; 8.
1-Hexanol; 9. Benzaldehyde; 10. Linalool; 11. 2-Phenil ethanol; 12. Limonene; 13. Citronellal,
according to wine type these substances were with different amount.

The richest with these substances appeared aromatized wine with quince leaf, which has
almonds taste slightly and flowers aroma; in spite of the fact that only 5 substances have moved
in the alcohol received by the distillation of this wine, it has smell and aroma of flowers, which

seems to be deserve of 1-Propanol.



As for aromatized wine with lemon cut and leaf, it is characterized with strong lemon
smell and consists of all above listed substances except of linalool; in result of its distillation 8
substances moved to alcohol and pleasant lemon smell and aroma as well, it is deserve of
limonene and citronellal except of 1-Propanol.

In European type wine we found out 10 substances from above listed, in correspondent
alcohol — 6, as wine, as alcohol has pleasant aroma.

Received alcohols are the best raw materials for making new brand aromatized
beverages.

Aging of Aromatized Alcohols on Grape Seed

We delayed alcohols distilled by us on grape seed during 6 months (we took 2 g grape
seed on 100 mll brand alcohol). With carried out experiment aging of alcohol on grape stone
restorative skills of tannic substances was clearly confirmed; fully restored smell and aroma of
quince and lemon existed in wine materials. Besides, aging of brand alcohol on grape seed is
beneficial, because, in fact, loss does not exist. In received high alcoholic research materials after
6 months we determined general phenol concentration. Research results are given in the table
Ne6.

Table Ne6.

Ne | Patterns General phenol concentration
Control pattern (with delaying on
grape seed)

6 | 0,1 mIl-100, K=1000 0.32 gril
High alcoholic beverage ,,Kakheti*
(with delaying on grape seed)

7| 0,1 100, K=1000 0,36 gr/l
High alcoholic beverage “Telavi*
(with delaying on grape seed)

8 | 0,1 mil-100, K=1000 0.81 gril

As it is clear from the table, in high alcoholic beverages — “Kakheti” and “Telavi”
general phenol concentration is higher than in control one; this everything is conditioned with
phenol substances moved to correspondent beverages from plant raw materials.

In that way, delaying of alcohol on grape seed caused movement of phenol substances
existed in grape seed in alcohol; after it we received high concentration of phenol substances and
accordingly its medicinal value is increased; besides, substances moved from plant additions
enriched correspondent beverages with phenol substances more and with the smell and taste of

the plants which were in correspondent plants as well.



Basic Conclusions:

In result of discussion and analyzing of represented experimental materials in dissertation

thesis we can make the following decisions:

1.

For receiving aromatized high alcoholic beverages we used lemon cut and leaf for the
first time and quince leaf; for this purpose we analyzed their extracts.

We established, that: quince leaf extract contains more general phenol substances 1,25

gr/l than lemon cut and leaf 0,75 gr/l. Also oligomer proantocianidins 364 mgr/l and catechins

185 mgr/l are more in the first extract, than in the second one, where oligomer proantocianidins

are 52 mgr/l and catechins 43 mgr/I.

2.

It is stated, that aromatized wine with quince leaf consists of more general phenol
substances — 0,36 gr/l than aromatized wine with lemon cut and leaf — 0,26 gr/l. Also
oligomer proantocianidins 164 mgr/l and catechins 105 mgr/l are more in the first
wine than in the second one, where oligomer proantocianidins are 104 mgr/l and
catechins 78 mgr/I.

During carrying out thin layer chromatogram on aromatized wines the following was
stated: in comparison with control variant aromatized wine with quince leaf appeared
rich with phenol substances, and phenil carbon acids and aldehydes are found with
different spectrum.

With using of electronic paramagnetic method we determined antioxidant activity of
wine materials.

It is stated that the highest indicator was found in aromatized wine with lemon cut and
leaf — 94%; the following was Kakhetian type white wine — 91,7%; then aromatized
wine with quince leaf — 50,4% and the last European type white wine — 31%.

With using of electronic paramagnetic method we determined antioxidant activity of
alcohols received in result of distillation of aromatized wines and European type
(control) wine.

It is stated, that the highest indicator was found in aromatized alcohol in which wine
material we carried in lemon cut and leaf — 32%; the following was aromatized alcohol
in which wine material we carried in quince leaf — 11%, and at last European type
white wine alcohol — 6%.

After 6 months delaying on grape seed in experimental alcohols we determined

general phenol amount:



10.

11.

It is stated, that the highest indicator was found in high alcohol beverages with lemon
aroma “Telavi” — 3,52 gr/l; the following was high alcoholic beverage with quince
aroma “Kakheti” — 3,47 gr/l; and control high alcoholic beverage — 3,21 gr/I.

After 6 months delaying on grape seed in experimental alcohols we determined their
antioxidant activity.

It is stated, that the highest indicator was found in high alcoholic beverage with lemon
aroma “Telavi” — 83%; then high alcoholic beverage with quince aroma “Kakheti” —
24% and control high alcoholic beverage — 24%.

In that way, the highest antioxidant indicator was found in beverages, in which we
carried in lemon cut and leaf; as it is known lemon consists of vitamin C which is
quite strong antioxidant, also different phenol substances, which moved to the
beverage gradually on different stages, and aging on grape seed increased antioxidant
indicator in the final product.

From control and aromatized wines in result of extraction of aromatized components
and gas-liquid chromatographic research the following has stated: the richest with
aromatized substances is aromatized wine with quince leaf (13 substances); then it is
followed by aromatized wine with lemon cut and leaf (12 substances) and final control
— European type white wine (10 substances). Pleasant taste and aroma of aromatized
wines are conditioned with existence of limonene, linalool, citronellal, 1-hexanol in
wines.

In result of gas-liquid chromatographic research the following is stated: in result of
distilling control and aromatized wines dynamic of aroma components in alcohols.
The most component was moved from aromatized wine with lemon cut and leaf (8
substances); the least — from aromatized with quince leaf (5 substances), though in
both smell and aroma of the given plants were preserved.

With economic standpoint it is quite beneficial to delay high alcoholic beverages
“Telavi” and “Kakheti” on grape seed during their production, as it has no loss at all.
With economic standpoint it is also beneficial to use grape seed and lemon cut, at

present time they subordinate to utilization, and we use for product production.
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