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CONCEPTUAL ASPECTS OF RESEARCH

Relevancy and importance of the problem. The wine industry of Republic of
Moldova is facing changes and technological innovation has developed new
solutions, some involving grape growing techniques and oenological practices
including the reduction of the alcohol content [5, 6]. Since two decades, various
strategies to reduce alcohol level in wines have been considered including the
improvement of viticulture or winemaking practices, the development of physical
approaches and the generation of low alcohol yeasts [7]. The adoption of such
technologies offers opportunities to develop new products and so to attract wide
range of consumers [8, 9]. Particular significance in the process of low alcohol wine
production should be given the choosing of the most acceptable method and
technique. The method chosen by wine producers to moderate ethanol levels are often
determined by consideration of the important factors of wine style, production
volume, the level of ethanol to be removed from the product, a desire to retain natural
or organic association of the product, capital outlay, operating expenses, flexibility
for use of equipment and staff training requirements.

According to literature data the most appropriate methods for reduction of
alcoholic content from wines are considered the physical ones (heat-based
techniques, membrane technologies) [4, 5]. However, there are very few studies
regarding the influence of vacuum distillation process on ethanol removal as well as
on wine quality. Evaluation of physical-chemical and organoleptic changes that take
place in the process of wine dealcoholization continue to present a serious scientific
challenge as well as improving the quality of this category of wines requires a
competent scientific and technical guidance aimed at ensuring the finished product of
superior quality.

Purpose and objectives of research. The main purpose of the thesis consists in
perfection of technology for production of dry wines on the base of alcoholic content
correction.

Therefore, in order to achieve the main purpose of research the following
specific objectives were proposed:

* Scientific substantiation of optimal regimes for alcoholic content correction in
white and red dry wines using vacuum distillation method ;

» Study the influence of ethanol removal process on physical and chemical compo-
sition of obtained white and red dry wines with corrected alcoholic content;

»Study the influence of technological regimes of ethanol removal process on
volatile complex of obtained white dry wines;

* Study the influence of dealcoholization process on stability of obtained dry white
and red wines;

 Study the influence of ethanol correction process on sensory characteristics of
obtained white and red dry wines;

« Study of different techniques for elaboration of technological regimes of alcohol
content correction in dry wines;

* Elaboration and implementation the elaborated and improved technology for
correction of alcoholic content in white and red dry wines in industry conditions.
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Research methodology consists in performing of complex research for
determining the influence of different technological factors of dealcoholization
process (temperature, pressure, processing time, volume et al) on physical-chemical,
biochemical and sensory indices of white and red dry wines with corrected alcoholic
content. Research regarding the influence of dealcoholization process using vacuum
distillation on quality of obtained wines was carried out in the laboratories of
“Biotechnologies and Microbiology of Wine”, “Quality testing of alcoholic beverages”,
in the department of Microvinification at the Scientific and Practical Institute of
Horticulture and Food Technologies, at the wine factories «Asconi» LTD and «Nectar
S» LTD, as well as, in the laboratory «Wine Technology» of the North Caucasian
Region Research Institute of Horticulture and Viticulture from Krasnodar (Russia).

Scientific novelty and originality. Scientific novelty of the thesis consists in
scientific substantiation of the method for amelioration of white and red dry wines
quality by removal of the excess of ethanol. Scientific substantiation is based on the
results of theoretical and experimental research, which denotes the stability of vola-
tile complex, stability of physical-chemical characteristics as well as amelioration of
the sensory properties of the wines with corrected alcoholic content.

For the first time, the scientific results regarding the changes of volatile complex
of white wines was studied as well as values of losses of volatile compounds were
determined in the process of vacuum distillation: reduction of esters content from
22% to 100%, higher alcohols from 8,2% to 90,7%, aromatic aldehydes and ketones
from 12,9% to 70,8% and fatty acids content from 7% to 30% from initial content.

In the thesis results regarding the influence of alcohol reduction process using
vacuum distillation method on the sensory perception of wines was obtained.
According to obtained results, correction of alcoholic content in wines contributes the
improvement of sensory characteristics of obtained white and red dry wines.

The results regarding the influence of dealcoholization process on stability of
white and red wines was obtained. Obtained results demonstrate, that stability of
wines depends on quality of initial wine material and extent of ethanol removed in
the process of dealcoholization.

On the base of elaborated technological regimes technological scheme for
correction of alcoholic content in white and red dry wines was elaborated, which
provides elimination of 20% ethanol excess from wines. On the base of obtained
results technological scheme for production of white and red dry wines with reduced
alcoholic content using blending method was elaborated. Scientific novelty is
confirmed by favourable decision of patent issuance “Method for obtaining of natural
wines” (AGEPI, Nr: 8266 from 17.11.2015).

Scientific challenge solved within the thesis consists in determination and argu-
mentation of the correlation between parameters of technological process of
dealcoholization and alcoholic concentration in the final wine with corrected
alcoholic content. The determined correlation is expressed by regression equations
for white and red wines.

Theoretical significance. On the base of the complex study of theoretical data
regarding the methods of production and improvement of the quality of wines with
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low-alcohol content as well as on the base of conducted research the optimal
technological regimes of dealcoholization using vacuum distillation method were
elaborated. Moreover, the results concerning the influence of ethanol removal process
in dependence of technological factors on volatile compounds was obtained.
Obtained data allows developing of mathematical model regarding extent of
influence of studied technological factors on the process of ethanol removal.

Practical significance. On the base of the complex study regarding the methods
of production and amelioration of obtained wines quality after the alcoholic content
correction, technologies for correction of alcoholic content in white and red dry wines
using vacuum distillation method was elaborated and parameters of technological
process for white and red natural wines production with corrected alcoholic content
were determined. Elaborated technology was tested and implemented in production
conditions at the wine factory ,,Nectar S” LTD. Volume of implementation consists
2000 dal of white and red dry wines. Technology for white and red dry wines with
corrected alcoholic content using blending method was elaborated. According to
sensory evaluation results it was established, that blending of initial wine with
dealcoholized wine in proportions from 50%:50% to 70%:30% contributes the
improvement of the effectiveness of process, leads to substantial reduction of
operating time and amelioration of quality for wines with corrected alcoholic content.

Scientific results directed for defense of the thesis.
1. Study the influence of technological factors of the dealcoholization process on the
physical-chemical and sensory indices of white and red wines with different alcoholic
content;
2. Study the influence of technological factors of the dealcoholization process on the
volatile complex of white dry wines;
3. Elaboration of optimal technological regimes for alcoholic content correction in
dry white and red wines;
4. Study the influence of optimal technological regimes on the stability of white and
red wines;
5. Elaboration and implementation in production conditions of the technology for
obtaining of white and red wines on the base of alcoholic content correction.

Implementation of scientific results. Results of research was tested in
production conditions at the winery “Nectar S” LTD by production of experimental
batches of white and red wines Aligote and Merlot with corrected alcoholic content in
the volume of 2000 dal.

Evaluation of results. Fundamental principles and results of research was
discussed and reported at the proceedings of the Scientific Council of Scientific and
Practical Institute of Horticulture and Food Technology (2011-2014), at International
Scientific and Practical Forum «Poib skonoru3anuu 1 OMOJOrU3aiuy B MOBBIIICHUH
3¢ ()EKTUBHOCTH MPOU3BOJCTBA IUIOAOBBIX KYJIBTYp, BHHOTpaJa U MPOAYKTOB HX
nepepabotkm», 2013, (Krasnodar, Russian Federation); International Scientific Sym-
posium ,,Agricultura Moderna — Realizari si Perspective” and ,,Horticultura moderna -
Realizari si perspective”, Agrarian State University, 2013, 2015, (Chisinau, Republic
of Moldova); International Scientific and Practical internet-Conference «MuaHOBa-
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IIMOHHBIC TEXHOJOTUW W TCHJICHIIMM B Pa3BUTHH COBPEMEHHOTO BHHOTPAJapCTBa H
BuHomenus», 2014, (Yalta, Crimea); The 5" International Conference on Food
Chemistry, Engineering & Technology”, 2014, (Timisoara, Romania); International
Conference “Tehnologii Moderne in Industria Alimentard -2014”, Technical
University of Moldova, 2014, (Chisinau, Republic of Moldova); International
Scientific and Practical Conference: «CoBpeMeHHBIE TPOOJEMBI W TEHIACHIIUH
pa3BUTUS MHINEBOM mpombinieHHOCTH», 2015, (Maikop, Russian Federation).
Moreover, results of research was reported to the World Federation of Scientists
(Switzerland) within the National Scholarship of World Federation of Scientists in
the period 2013-2014 and to the Academy of Science of Moldova within the project
for young scientists (2013-2014).

Volume and structure of the thesis. Thesis is structured in four chapters, first
of which is literature data analysis including the current state of the problem studied
in the thesis, the second chapter represents description and brief analysis of materials
and methods, and in the third and fourth chapters are exposed main scientific results
and their analysis. The thesis is exposed on 111 pages of typed text and includes 194
sources of literature, 9 annexes, 32 tables, 27 figures.

Scientific publications. Scientific results of the thesis was published in 12
scientific publications, inclusive 2 publications without co-authors. Invention patent
“Method for obtaining of natural wines” (Favourable decision, AGEPI, Nr: 8266
from 17.11.2015) was obtained.

Keywords: wine, dealcoholization, alcoholic content, correction of alcoholic
content, quality.

THESIS CONTENT
Introduction contains argumentation of the relevancy and importance of the
thesis, scientific novelty and originality, theoretical significance and practicality
applied value, evaluation of results as well as determination of the purpose and
objectives of research.

1. TECHNOLOGICAL ASPECTS OF REDUCED ALCOHOL CONTENT
WINE PRODUCTION
In the Chapter 1 on the base of full-bodied study and analysis of latest scientific
publications, general information regarding the factors influencing low alcohol wine
production, the regulatory framework of the process of ethanol removal and
classification and characteristics of methods and techniques for reduced alcohol
content wine production is presented.

2. MATERIALS AND METHODS

Chapter 2 contains information regarding the methods for determination of
physical—chemical and organoleptic indices, materials of research, the subjects of the
study, statistical and mathematical treatment of data is described. In the capacity of
subject of research experimental batches of white and red wines as well as partial



dealcoholized wines from Chardonnay, Aligote and Merlot grape varieties with
different alcohol content was used.

3. ELABORATION OF OPTIMAL REGIMES FOR CORRECTION OF
ALCOHOLIC CONTENT IN WINES USING VACUUM DISTILLA-
TION METHOD

Vacuum distillation process is based on evaporation of most volatile components
with low boiling point [3, 10]. Rate of alcohol removal depends on different
technological factors: temperature, absolute pressure (hereinafter pressure), operating
time, initial volume and initial alcoholic concentration. In the chapter 3 the influence of
technological factors on alcohol removal, physical -chemical composition and volatile
complex of white wines with the purpose of scientific argumentation of optimal regimes
for correction of alcoholic content in white and red wines was studied.

3.1 Influence of dealcoholization process temperature on physical and chemical
composition and volatile complex of obtained wines

Temperature is one of the most important technological factors influencing the
rate of alcohol removal from wine using vacuum distillation process. Method of
vacuum distillation can significantly reduce the boiling point of the alcohol to 25-
30°C. Thus, three temperatures of 20°C, 30°C and 40°C were selected in order to
study the influence of temperature on dealcoholization process (table 1).
Table 1. Influence of dealcoholization process temperature on physical- chemical
indices of white wine Chardonnay (P=4 kPa, 7=45 min.)

Parameter Initial wine 0 Tempel‘;ature 0
20°C 30°C 40°C
Alcohol content, % vol. 13,5+0,1 13,2+0,1 10,0+0,1 4,7+0,1
Mass concentration of, g/dm?

-titratable acidity 6,5+0,1 6,6+0,1 7,1+0,1 10,3+0,1
-volatile acidity 0,42+0,03 0,42+0,03 0,37+0,04 0,36+0,04
- sugars 1,3+0,5 1,3+0,5 2,1£0,5 4,840,5
-tartaric acid 3,4+0,1 3,4+0,1 3,6+0,1 4,9+0,1
-malic acid 2,4+0,4 2,4+0,2 2,6+0,1 3,9+0,1
-lactic acid 0,1+0,03 0,1+0,03 0,2+0,03 0,5+0,05
-citric acid 0,2+0,04 0,24+0,05 0,3+0,04 0,5+0,03
pH 3,07+0,01 3,07+0,01 3,04+0,01 2,94+0,01
Organoleptic evaluation, points 7,9+0,01 7,9+0,01 7,9+0,01 7,44+0,01

Thus, the experimental data presented in the table 1 demonstrate significant
influence of dealcoholization process temperature on ethanol removal from studied
wines. The major influence of the temperature 40°C on the wine quality as well as on
physical-chemical composition of obtained wines was demonstrated, while
temperature of 20°C has the minimal impact on composition of wine as a result of
low efficiency of dealcoholization process. Analysis of obtained wines demonstrated,
that temperature increase leads to significant modification of wine composition, due
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to significant increasing of concentrations of titratable acids, sugars, organic acids
and in consequence quality of wine decreases considerable.

Results presented in the figure 1 the influence of dealcoholization process
temperature on volatile complex of obtained white dry wines is presented.

According to obtained results presented in fig.1, dealcoholization process
temperature influences significantly the volatile complex of white wines. Obtained
results demonstrate, that losses of higher alcohols varies from 8,3% to 86,1% in
dependence of the process temperature. Being the most volatile wine components
along with alcohol [2], esters are practically completely removed from wine at the
temperature of 40°C, while temperatures of 20°C and 30°C have the minimal impact
on esters losses.
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Fig.1. Influence of dealcoholization process temperature on volatile compounds
of white wine

Dealcoholization process temperature has the minor impact on fatty acids losses, as
a results of high boiling temperatures. The presented data demonstrate, that losses of
aldehydes and ketones depend on temperature. The highest loss of aldehydes and
ketones is registered at the temperature of 40°C, followed by the temperature of 30°C.
The temperature of 20°C has the minor impact on aldehydes and ketones losses, that can
be explained by low efficiency of the process of ethanol removal at this temperature.

On the base of obtained results regarding the influence of different temperatures
on physical-chemical indices and volatile complex of white dry wines can be
concluded, that temperature of 30°C is the optimal for ethanol removal from wine.

Within the thesis the influence of dealcoholization temperature on concentration
of phenolic compounds, antocyanins, biologic active compounds and sensory
evaluation of red wine was studied (table 2).

According to the obtained results can be concluded, that temperature of
dealcoholization process influences significant the concentration of phenolic
compounds, antocyanins and biologic active substances. Concentration of phenolic
compounds, antocyanins and rutin increased significantly at the temperature of 50°C
due to wine concentration.



Table 2. Influence of dealcoholization temperature on polyphenolic complex of
obtained red wines (P=4 kPa, 7=45 min)

Temperature
Parameter IVI:,litI::l 20°C 30°C 40°C 50°C

Mass concentration of, mg/dm?

-phenolic compounds 1640+11 1648+9 1726+10 1805+14 225748
-antocyanins 174+3 17444 183+7 19445 21949
-rutin 8,1+1,2 9,3+1,4 9,4+1,4 10,4+1,6 10,5+1,6
-quercetine 0,5+0,07 0,5+0,07 0,8+0,1 0,4+0,07 0,3+0,09
-resveratrol 0,3+0,04 0,3+0,04 0,6+0,07 0,3+0,04 0,3+0,04

Organoleptic evaluation, points 7,9+0,01 7,9£0,01 7,9+0,01 7,5+0,01 7,3£0,01

In the process of dealcoholization at the temperature of 30°C the increasing of
resveratrol and quercitine concentrations was observed, but at the temperatures of 40°C
and 50°C the concentration of studied compound decreased, due to possible destruction
of these substances under high temperature. On the base of physical-chemical
composition and sensory properties modifications, inclusive the biologic active
compounds, the optimal temperature of dealcoholization process of red wines is 30°C.

3.2. Influence of pressure of dealcoholization process on physical- chemical
composition and volatile complex of obtained wines

Pressure reduction in the dealcoholization process leads to decrease of alcohol
boiling temperature. The influence of the dealcoholization process pressure on
physical-chemical composition of obtained wines is presented in the table 3.

Table 3. Influence of dealcoholization process pressure on physical-
chemical composition of white wine Chardonnay (T=30°C, =45 min)

Pressure, kPa
Parameter Initial wine
40 30 20 10 4
Alcoholic content,% vol. 13,5+0,1 13,5+0,1 | 13,2+0,1 | 12,5+0,1 | 10,4+0,1 | 10,0+0,1
Mass concentration of:
g/dm?

-titratable acids 6,5+0,1 6,5+0,1 6,6+0,11 | 6,8+0,08 | 7,0=+0,1 7,1£0,1
-volatile acids 0,42+0,03 | 0,42+0,03 | 0,42+0,04 | 0,41+0,04 | 0,39+0,03 | 0,37+0,04
- sugars 1,3+0,5 1,3+0,5 1,3+0,5 1,5+0,5 1,9 +0,5 2,1+0,5
-tartaric acid 3,4+0,1 3,4+0,1 3,4+0,2 3,5+0,3 3,6+0,2 3,6+0,1
-malic acid 2,4+0.4 2,4+0,2 2,4+0,2 2,5+0,1 2,5+0,3 2,6+0,1
-lactic acid 0,1+0,03 0,1+0,03 | 0,1£0,02 | 0,2+0,03 | 0,2+0,03 | 0,2+0,03
-citric acid 0,2+0,04 0,2+0,03 | 0,3+0,05 | 0,3+0,04 | 0,3+0,05 | 0,3+0,04

pH 3,07+0,01 | 3,07+0,01 | 3,07+0,01 | 3,07+0,01 | 3,06+0,01 | 3,04+0,01

According to obtained results can be concluded, that pressure influences
significant on the rate of ethanol removal from wine in the process of
dealcoholization. Pressure decrease to 4 kPa improves the efficiency of ethanol
removal process and contributes the modification of physical-chemical indices of
wines with reduced alcoholic content. (table 3).

9



Pressures of 10 kPa and 4 kPa have the greatest influence on the
dealcoholization process, while in the interval of pressure from 40 kPa to 30 kPa and
the temperature of 30°C process of ethanol removal is stopped.

Furthermore, the influence of pressure of dealcoholization process on white
wine volatile complex was studied and results are presented in fig. 2.
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Fig.2. Influence of pressure of dealcoholization process on volatile
compounds of white wine Chardonnay

Process of ethanol removal at the pressures of 40 and 30 kPa practically doesn’t
occur and 1is characterized with inconsiderable losses of volatile compounds.
Simultaneously with pressure reduction, the rate of alcohol removal significantly
increases, resulting in rising of volatile compounds losses. Thus, in the result of
dealcoholization process, losses of higher alcohols varies from 0,1% to 18,3%, esters
from 0,2% to 35,6%, aldehydes and ketones from 1,6% to 17,3% from initial content.
Process of ethanol removal at different pressures has minor impact on fatty acids
losses, which varies from 0,2% to 8,5% from initial content. Thus, optimal pressure
of dealcoholization process varies from 4 to 10 kPa.

3.3. Influence of the process time of dealcoholization process on physical
and chemical composition of obtained white wines

In the research results regarding the influence of the process time of the dealco-
holization on the chemical-physical parameters of white wines are shown in the table 4.

According to results presented in the table 4, dealcoholization process time the
influences significant on the alcoholic content, which varies from 13,5 % vol. to 4,1%
vol. chemical-physical indices of obtained white wines. Mass concentration of
titratable acids, sugars, organic acids is in direct relation to the process duration.
Lengthening of the operation time leads to increasing of the concentration of non-
volatile components, due to concentration of wines as a result of water removal along
with alcohol in the process of dealcoholization. Dealcoholization process affects the
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mass concentration of volatile acids, which decreased, probably as a consequence of
some acetic acid molecules losses during distillation. According to results of sensory
evaluation, can be concluded, that process of ethanol removal influences significantly
the quality of obtained wines. Thus, 20% reduction of alcoholic content doesn’t affect
the quality of wines, but reduction of alcoholic strength to 4,1% vol reduces
significantly the quality of obtained wines.

Table 4. Influence of the dealcoholization process time on chemical and
physical parameters of white dry wine Chardonnay (T=30°C, P=4 kPa)

. Alcohol Mass concentration of, g/dm? Organoleptic
Time, o/ [+ - - - - o :
min content, % tltra.table vola}tlle sugars tartz'lrlc ma'llc lac.tlc c1t1.'1c evalu.atlon,
vol. acids acids acid acid acid acid points
I“;EZI 13,5¢0,1 | 6,540,1 |0,42+0,03 [1,3%0,5| 3,440,1 |2,4+0,4 [0,120,03]0,240,04| 7,9+0,01
5 13,1+0,1 6,6+0,09 |0,42+0,03 |1,3+0,5] 3,4+0,1 |2,4+0,210,1+0,02]0,3+0,05( 7,9+0,01
10 12,8+0,1 6,7+0,08 |0,42+0,03 |1,5+0,5] 3,5+0,2 |2,4+0,1]0,1+£0,02]0,3+0,05{ 7,9+0,01
15 11,3+0,1 6,8+0,09 |0,42+0,03 |1,6+0,5] 3,5+0,1 |2,5+0,1]0,1+£0,02]0,3+0,05{ 7,9+0,01
20 10,7+0,1 6,9+0,11 |0,40+0,04 |1,8+0,5] 3,5+0,3 |2,5+0,1]0,1+£0,03]0,3+0,06{ 7,9+0,01
25 10,4+0,1 7,0£0,1 ]0,39+0,03 |1,9+0,5] 3,6+0,1 |2,5+0,1 [0,2+0,040,3+0,06| 7,85+0,01
30 10,1+0,1 7,0+£0,12 10,38+0,04 [2,0+0,5] 3,6+0,1 |2,5+0,20,2+0,03]0,3+0,05( 7,85+0,01
45 9,8+0,1 7,1+0,1 10,37+0,04 |2,1+0,5] 3,6+0,1 |2,6+0,1 [0,2+0,030,3+0,04| 7,85+0,01
60 8,3+0,1 7,9+0,1 10,37+0,02 |2,5+0,5] 4,1+0,2 |2,8+0,3 [0,3+0,030,4+0,06| 7,75+0,01
90 7,940,1 9,2+0,1 10,37+0,03 |2,6+0,5| 4,5+0,4 | 3,2+0,10,4+0,04]0,5+0,03 7,6+0,01
100 5,8+0,1 10,5+0,09 [ 0,35+0,04 (4,1+0,5] 5,0+0,1 |4,0+0,1]0,5+0,03]0,6+0,08( 7,4+0,01
120 4,140,1 11,2+0,09 {0,33+0,04 (5,1+0,5] 5,3+0,1 {4,3+0,1]0,6+0,02]0,6+0,07| 7,4+0,01

In the thesis was studied the influence of process time on changes of volatile
compounds of white wines with reduced alcoholic content (fig. 3).
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According to obtained results presented in the fig. 3, lengthening of dealcoho-
lization process time leads to significant removal of ethanol and volatile compounds
from wine. Alcoholic content reduction to 4,1% vol (120 min) contributes the complete
removal of esters, aldehydes, ketones and higher alcohols from wine. Fatty acids, due to
high boiling point, are affected in a lesser extent by dealcoholization process.

Thus, can be concluded, that process time of the dealcoholization process
depends on quantity of ethanol removed from wine.

3.4. Influence of wine volume in the dealcoholization process on physical and
chemical parameters of obtained white wines

In order to determine the influence of volume of wine aimed to dealcoholization,
the experimental samples of white wines with different initial volume was obtained
and the main physical-chemical indices and volatile compounds were determined.
According to the data presented in the table 5, significant dependence between the
initial volume of wine and alcohol removal is observed.

Thus, at the volume of 0,25 dm? a significant reduction of alcoholic content
from wine occurs resulting in an significant increase of mass concentration of
titratable acids, sugars and organic acids.

Table 5. Influence of volume of wine on physical-chemical parameters of
white wine Chardonnay (T=30°C, P=4 kPa, t=45 min)

. . Volume of wine, dm?
Parameter Initial wine 705 "4 | 050 (112) | 075 G/4) | 101
Alcohol content, % vol. 13,5+0,1 8,9+0,1 10,0+0,1 11,9+0,1 13,2+0,1
Mass concentration of, g/dm?

-titratable acids 6,5+0,1 7,4+0,1 7,1+0,1 6,7+0,1 6,6+0,1
-volatile acids 0,42+0,03 | 0,37+0,04 | 0,37+0,04 | 0,41+0,03 | 0,42+0,04
-sugars 1,3+0,5 2,3+0,5 2,1+0,5 1,4+0,5 1,3+0,5
-tartaric acid 3,4+0,1 3,8+0,1 3,6+0,1 3,4+0,2 3,4+0,2
-malic acid 2,44+0,4 2,7+0,3 2,6+0,1 2,440,1 2,440,1
-lactic acid 0,1+0,03 0,2+0,02 | 0,2+0,03 | 0,1+0,03 0,140,03
-citric acid 0,2+0,04 0,3+0,04 | 0,3+0,04 [ 0,3+0,03 0,3+0,05
pH 3,07£0,01 | 3,04+0,01 | 3,04+0,01 | 3,06+0,01 | 3,07+0,01
Volume losses, % - 12 8 4 <1
Organoleptic evaluation, points 7,9+£0,01 7,7£0,01 7,8+0,01 7,9+£0,01 7,9+0,01

Besides this, the reduction of initial volume to 0,25 dm’ demonstrated 12%
losses of wine volume. Increasing of initial volume from 0,5 to 1,0 dm?® leads to
insignificant decrease of ethanol removal rate from wine, which is confirmed by the
results of analysis: alcoholic content decreased only on 0,3% vol and mass
concentration of titratable acids, sugars, volatile acids, pH remained unchanged in the
process of dealcoholization. Furthermore, results regarding the losses of volatile
compounds in the process of dealcoholization in dependence of the initial wine
volume have the significant practical interest (fig. 4).
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Fig.4. Influence of initial wine volume for dealcoholization on volatile
compounds of white wine Chardonnay
According to the results presented in fig. 4, reduction of initial volume of wine in
the process of dealcoholization facilitates not only ethanol removal, but also that of
volatile compounds. Thus, maximal losses of higher alcohols, esters, aldehydes, ketones
and fatty acids were observed at the minimal volume of wine. Increasing of volume of
wine for dealcoholization leads to reduction of volatile compounds losses. In production
conditions increasing of initial volume of wine require the concomitant increasing of
processing time of process for achievement of desired alcoholic concentration.
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3.5 Influence of initial alcoholic content of wine for dealcoholization on
physical-chemical parameters of white wines

In order to determine the influence of initial alcohol content of wine for
dealcoholization, on the rate of alcohol removal process, the samples of white wines
with different alcoholic content were obtained by administration of pure alcohol. The
dealcoholization process was carried out after 24 hours, in order to allow the
assimilation of alcohol added to wine and dealcoholization process was carried in the
laboratory conditions (table 6).

According to results presented in table 6, increasing of the initial alcohol content
leads to increasing of the fraction of removed alcohol from wines in the process of
dealcoholization, due to the fact, that highest alcoholic content in wines means the
highest concentration of ethanol and its vapors, that facilitates the process of ethanol
removal under reduced pressure. Furthermore, water-alcohol mixture is enriched by
ethanol, which accelerates the process of dealcoholization too.

Mass concentration of titratable acids, volatile acids, oganic acids, sugars and
pH remains practically unchanged after increasing of alcoholic content in initial
wines from 13 to 16% vol.
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Table 6. Chemical-physical parameters of white dealcoholized wines with
different alcohol content in the initial wine (T=30°C, P=4 kPa, =30 min)

Alcoholic content, % vol.
Parameter
13+0,1 14+0,1 15+0,1 16+0,1
% of reduced alcoholic content, % vol. 1,8 2,6 3,5 4.2
Mass concentration of, g/dm?
-titratable acids 6,4+0,11 6,3+0,1 6,3+0,12 6,2+0,1
-volatile acids 0,32+0,03 0,33+0,04 0,33+0,04 0,33+0,03
-sugars 1,3+0,5 1,3+0,5 1,3+0,5 1,3+0,5
-tartaric acid 3,6+0,3 3,6+0,1 3,6+0,2 3,5+0,1
-malic acid 1,2+0,1 1,2+0,1 1,2+0,2 1,1+0,1
-lactic acid 0,5+0,02 0,5+0,04 0,5+0,02 0,5+0,03
-citric acid 0,3+0,03 0,3£0,04 0,3£0,03 0,3£0,03
pH 3,23+0,01 3,23+0,01 3,23+0,01 3,23+0,01

3.6. Statistical and mathematical analysis of the results

In the thesis obtained data regarding the influence of physical factors:
temperature, pressure, operating time and volume on ethanol removal from white and
red wines was statistically evaluated using program StatGraphics Plus 5.0.

Analysis of obtained results has shown, that rate of alcohol removal from wines
depends the following factors: operating time (X;), temperature (X,), pressure (X3)
and volume (X4) and alcoholic content was selected as dependent variable (Y).

The results of fitting a simplified multiple linear regression model to describe
the correlation between alcoholic content (Y) and 3 independent variables (time,
temperature, pressure and volume) for white wine Chardonnay are presented below.

The equation of the fitted simplified model is:

Y =16,0394 - 0,0710417*X; - 0,229792*X, + 9,9881*X;, where
Y -alcoholic concentration, % vol.;

X, — operating time, min;

X, — temperature, °C;

X3 — pressure, kPa.

According to obtained model the influence of initial volume can be excluded
from regression equation. It was established that temperature and pressure are the
main technological factors influencing the process of ethanol removal from wine.

4. IMPROVEMENT OF TECHNOLOGICAL REGIMES FOR
CORRECTION OF ALCOHOLIC CONTENT IN WINES

In the chapter 4 the research was focused on perfection of technological regimes
for correction of alcoholic content in dry wines.

4.1. Perfection of technological regimes for correction of alcoholic content
in dry wines

In order to establish optimal conditions of ethanol removal for obtaining of wine
with corrected alcoholic content without significant aroma losses the process was
carried out at the different stages of wine production:

1. Dealcoholization of the fermenting wort (Scheme 1);
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2. Dealcoholization of the dry wine resulting from complete fermentation of
sugars (Scheme2).

Investigation was carried out was by vacuum distillation process using optimal
technological regimes.

Table 7. Chemical- physical indices of white wines with corrected alcoholic
content (T=30°C, P=4 kPa, =30 min)

Scheme
Parameter Initial wine 1 5
Alcohol content, % vol. 13,1+0,1 11,5+0,1 11,3+0,1
Mass concentration of, g/dm?

-titratable acids 6,6+0,10 6,9+0,1 7,0+0,1
-volatile acids 0,26+0,03 0,26+0,03 0,26+0,04
-sugars 1,5+0,5 1,6+0,5 1,6+0,5
-tartaric acid 3,4+0,1 3,54+0,2 3,5+0,2
-malic acid 2,7+0,1 2,8+0,3 2,8+0,3
-lactic acid 0,1+0,03 0,2+0,05 0,2+0,03
-citric acid 0,2+0,06 0,3+0,04 0,3£0,04
-higher alcohols, mg/dm? 179 100 133
-esters, mg/dm? 60 25 40
-fatty acids, mg/dm? 218 103 116
-aldehydes and ketones, mg/dm? 32 24 18
pH 3,07+0,01 3,07+0,01 3,06+0,01
Organoletic evaluation, points 7,90+0,01 7,70+0,01 7,90+0,01

The experimental data presented in table 7 indicate, that obtained wines with
corrected alcoholic content differ in chemical-physical indices in comparison to
initial wine by reducing of alcoholic content, increasing the concentrations of
titratable acids etc. Organoleptic evaluation has shown, that wine obtained by scheme
2 received 7,9 points and wine obtained by scheme 1 only 7,7 points in comparison
with initial wine, which received 7,9 points.

Besides this, analysis of volatile complex of white dealcoholized experimental
wines demonstrated, significant difference between schemes 1 and 2. Wine obtained
by the scheme 1 is characterized by significant losses of esters and higher alcohols
resulting in oxidated wines with unexpressed aromas, due to the fact that
dealcoholization of fermenting wort is accompanied by considerable exhalation of
CO,, Whereas, losses of aroma compounds in wines obtained by scheme 2 are much
less than in wines obtained by scheme 1, resulting in more balanced wines with
corrected alcoholic content.

For the production of wines with corrected alcoholic content and with complex
aromas the method of blending the partial dealcoholized wine with full natural dry
wine was proposed. Physical-chemical indices of white dry wines with corrected
alcoholic content obtained by blending method are presented in the table 8. Partial
dealcoholized wine was obtained by utilization of elaborated technological regimes.
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Table 8. Chemical-physical indices of white wines with corrected alcoholic
content obtained by blending method

Relation Alcohol Mass concentration of, g/dm? Sensory
o, | content,% | titratable | volatile suars | tArtaric| malic | lactic | citric evaluation,
vol. acids acids g acid acid acid acid points

wine 1* | 13,5+0,1 | 6,5+0,1 |0,42+0,03(1,3+0,5] 3,4+0,1 | 2,4+0,4 |0,1+0,03(0,2+0,04| 7,9+0,01

wine 2 **|  9,0+0,1 7,2+0,1 10,37+£0,03(2,2+0,5( 3,7£0,2 | 2,6+0,1 {0,2+0,02]0,3£0,04]| 7,7+0,01

1:2=50:50{ 11,3+£0,1 | 6,8+0,09 0,39+0,02]1,7+0,5] 3,5+0,2 | 2,5+0,1 |0,1+0,03(0,3+£0,02 7,9+£0,01

1:2=60:40( 11,6+0,1 | 6,7+0,11 |0,40+0,04]1,6+0,5] 3,5+0,2 | 2,4+0,2 |0,1+0,04(0,3+£0,02{ 7,9+£0,01

1:2=40:60{ 10,7£0,1 | 6,9+0,08 |0,39+0,02]1,9+0,5] 3,6+0,1 | 2,5+0,2 |0,2+0,03(0,2+0,03{ 7,8+0,01

1:2=30:70| 10,5+0,1 7,1£0,1 10,38+0,03|1,9+0,5] 3,6+0,1 | 2,5+0,1 ]0,2+0,04]0,3+0,04| 7,8+0,01

1:2=20:80] 9,7+0,1 7,1+£0,12 10,38+0,04]2,0+0,5] 3,6+0,2 | 2,6+0,2 {0,24+0,04{0,3+0,04| 7,8+0,01

1:2=70:30| 12,2+0,1 | 6,7+0,09 | 0,4+0,03 |1,6+0,5] 3,3+0,1 | 2,4+0,1 |0,1+0,03]0,3+0,02{ §8,0+0,01

1:2=80:20| 12,5+0,1 | 6,5+0,08 [0,41+0,03|1,5+0,5] 3,4+0,1 [2,4+0,12]0,1+£0,03]0,2+0,03[ §,0+0,01

*Wine 1- Initial white dry wine Chardonnay
**Wine 2- Partial dealcoholized white wine Chardonnay obtained using vacuum distillation
process

The data presented in table 8 indicate, that blending of wines can serve a method
of producing and improving the quality of wines with corrected alcoholic content.
Physical-chemical indices of obtained wines vary in dependence of the ratio of
blended components. Results of sensory evaluation demonstrate, that blending of
initial wine with partial dealcoholized wine in ratios from 1:2=50%:50% to
1:2=70%:30% allows obtaining of high quality wines with corrected alcoholic
content. Obtained results demonstrate, that blending method contributes the
improvement of the effectiveness of dealcoholization process, leads to substantial
reduction of operating time and amelioration of quality for wines with reduced
alcoholic content, as well as restitution of the aromatic complex of final wine.

4.2. Influence of dealcoholization process on wine stability

Dealcoholization process is followed by ethanol removal from wine and
concomitant process of wine concentration occurs and certain change of wine balance
can lead to instability against different hazes [1]. Thus, influence of dealcoholization
process on wine stability is very complex question and requires the follow-up study.

Table 9. Influence of dealcoholization process on stability of white wine
Chardonnay (T=30°C, P=4 kPa)

Parameter Initial wine | Alcoholic concentration in dealcoholized wines, % vol
Alcohol content, % vol 14,3 13,2 12,1 11,3 8,5 5
Potassium, mg/dm? 421 422 435 459 506 715
Tartaric acid, g/dm? 2,0 2,0 2,1 2,1 2,4 3,3

Stability:

-bio-chemical + + + + + -
-protein + + + + + -
-colloidal + + + + + -
-crystal haze + + + + + -
-microbiological + + + + - -

Legend: + stable

-unstable
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According to obtained results presented in table 9, stability of wines with reduced
alcoholic content depends on the stability of initial wine and rate of ethanol removal.
Reduction of alcoholic content to 11,3% vol has no influence on the stability of white
wines, but decreasing of alcoholic content to 5,0% vol influences significant on stability
of studied wines. Dealcoholization process leads to increase of mass concentration of
tartaric acid, potassium and other non-volatile compounds as a result of wine
concentration. Testing of wines with different alcoholic content demonstrated, that
reduction of alcoholic content to 8,5% vol leads to microbiological destabilization, but
reduction to 5,0% vol leads to total reduction of white wine stability.

4.3. Influence of the dealcoholization process on organoleptic properties of white
wines

In order to establish the influence of dealcoholization process by vacuum
distillation method on organoleptic properties, experimental samples of white wine
Chardonnay with different alcohol content was studied. On the base of organoleptic
evaluation the sensory profile was obtained (fig. 5).

Figure 5 reports the sensory profile of initial white wine Chardonnay and after
dealcoholization process. According to the obtained results, it can be concluded, that
elimination of different amount of alcohol from wines influences in various extents
on organoleptic properties of obtained wines.

==4==Chardonnay (13,2% vol)

preference i == Chardonnay (12,1% vol)
Chardonnay (9,2% vol)

=== Chardonnay (7,0% vol)

Olfactory Balance

preference

Fig.5. Sensory profiles of white wine Chardonnay before and after the
dealcoholization process

For white wine the most decreased olfactory attributes were "flowers" and "fruits"
responsible for floral and fruit aroma. Besides this, appearance of green notes also
known as herbal, herbaceous and leaf-like as a result of removal of esters leading to
increasing of fatty acids concentration in ratio to other aroma compounds was observed.
In the process of dealcoholization light cooked notes appeared (Chardonnay 7,0% vol).
Acidity of obtained dealcoholized wines increased in dependence of the eliminated
amount of alcohol and probably a part of water leading to disrupting the balance of wine
significantly affecting the taste and olfactory preference.
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4.4. Production testing and implementation of improved technology for
correction of alcoholic content in wines using vacuum distillation method

On the base of elaborated in the laboratory conditions optimal technological
regimes for ethanol removal from wines the technological scheme of alcoholic
content correction in white and red wines was elaborated and implemented in
production on the winery “Nectar S” LTD. Installation “Tetra Therm Aseptic Drink”
by “Alfa Laval” (Sweden) was used for correction of alcoholic content in wines.

On the first stage white and red wine with high alcoholic content was selected in
order to be used in the process of ethanol correction. In capacity of wines for
dealcoholization white wine Aligote (h.y. 2014) with alcoholic content of 13,9% vol
and red wine Merlot (h.y. 2014) with alcoholic content of 14,1% vol were selected.
The correction of alcoholic content was conducted according to the OIV Resolution,
with removal of 20% of the total alcoholic content. The process of ethanol removal
was carried out periodically by vacuum distillation installation using elaborated
technological regimes: temperature 30+£1°C with constant pressure of the process (4
kPa) and initial volume - 1000 dal for both wines. The main physical-chemical
indices of white and red wines was determined and presented in the table 10.

According to obtained results presented in table 10, initial physical-chemical
analysis of wines after alcohol strength correction has shown insignificant influence
of the process on wine composition except for alcohol. Reduction of alcohol in white
wines constitutes 2,4% vol for white wine Aligote and for red wine Merlot 2,1% vol.

Table 10. Physical-chemical indices of initial and wines with corrected
alcoholic content

Alcohol Mass concentration of, g/dm? SO, Sensory
Nr. Wine content,% | titratable | volatile pH total/free, |evaluation,
vol. acids acids Sugars mg/dm?® | points
1 | Aligote” | 13,9+0,1 5,540,08 | 0,36+0,03 | 1,0+0,5 |3,07+0,01 [ 120/31 | 7,9+0,01
2 | Aligote”™ | 11,5+0,1 5,740,08 | 0,33+0,03 | 1,2+0,5 |3,05+0,01 [ 110/21 | 8,0+0,01
3 | Merlot" 14,140,1 5,140,1 | 0,39+0,03 | 1,240,5 |3,24+0,01 | 103/22 | 7,9+0,01
4 | Merlot™ | 12,0+0,1 5440,1 | 0,37+0,03 | 1,5+0,5 |3,20£0,01 | 91/12 | 8,0+0,01

Legend: *-initial wine
**_wine with corrected alcoholic content

Organoleptic evaluation of obtained wines with reduced alcohol content
demonstrates the positive effect of dealcoholization process on wine quality.
Obtained white and red wines were appreciated with 8,0 points.

On the base of scientific results obtained in laboratory and production conditions
2 technological schemes for correction of alcoholic content in white and red dry
wines by vacuum distillation method was elaborated and are presented in fig. 6, 7.
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Fig.6. Technological scheme of alcoholic strength correction in dry white and
red wines by vacuum distillation method

[ Initial wine with excessive content of alcohol W
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[ Ethanol L_[ Alcohol removal by VD: T=(30+1)°C, P=10- 4 kPa ]

Y
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\ 4
[ Rest of wine for 10 days ]

\ 4

[ Wine stabilization. Correction of composition (if necessary) ]

\ 4
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\ 4
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Fig. 7. Technological scheme for production of dry wines with corrected
alcoholic content by blending method
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First scheme (fig. 6) includes correction of alcoholic content by vacuum
distillation method with elimination of 20% of ethanol from initial content.

Second scheme (fig. 7) is based on blending of partial dealcoholized wine with
initial in different proportions.

GENERAL CONCLUSIONS AND RECOMMENDATIONS

Generalizing obtained scientific and practical results of research, presented in
the thesis the following conclusions and recommendations can be made:

l.

For the first time the correlation between parameters of technological pro-
cess of wine dealcoholization and final alcoholic content in wines with
corrected alcoholic contentration was elaborated and argumented.

. Optimal technological regimes for correction of alcoholic content in white

and red wines using vacuum distillation method was scientifically
substantiated: temperature (30+£1)°C, pressure from 10 to 4 kPa and
processing time in dependence of initial wine volume and quantity of
alcohol eliminated from wine.

. It was determined, that increasing of dealcoholization temperature from 20

°C to 40 °C the significant losses of volatile complex are observed: higher
alcohols from 8,3% to 86,1%, esters from 19,4% to 90,4%, acids from 6,6%
to 30,7% and aldehydes, ketones from 9,1% to 60,6% in dependence of
process temperature.

. Pressure reduction in the process of dealcoholization from 40 kPa to 4 kPa

leads to moderate losses of volatile compounds: higher alcohols from 0,1%
to 18,3%, esters from 0,2% to 35,6%, acids from 0,2% to 8,5%, aldehydes,
ketones from 1,6% to 17,3% in dependence of the process pressure.

. In dependence of dealcoholization processing time the reduction of higher

alcohols constitutes from 8,2% to 90,7%, esters from 22,3% to 99,9%, acids
from 7,1% to 31,3% and aldehydes, ketones from 12,9% to 70,8%.

On the base of undertaken study in laboratory conditions an adequate
mathematical model, reflecting the influence of physical factors of
dealcoholization process on alcohol removal was obtained. It was
established that Temperature and Pressure are the main technological
factors influencing the process of ethanol removal.

. According to obtained results, blending of initial wine with partial

dealcoholized wine in proportions 50%:50% and 70%:30% contributes the
improvement of the effectiveness of dealcoholization process, leads to
substantial reduction of operating time and amelioration of quality for wines
with reduced alcoholic content. Novelty of elaborated technology is
confirmed by Utility patent application “Method for obtaining of natural
wines” Nr: s 2015 0056 from 2015.04.17

. It was demonstrated that reduction of alcoholic concentration to 8,5% vol

leads to microbiological instability, but reduction of alcoholic content to
5,0% vol influences total destabilization of wines.
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9. It was found, that sensory characteristics of wines obtained by
dealcoholization using vacuum distillation method, depend on ethanol
removal rate. Reduction of initial alcoholic content to 20% contributes
improvement the sensory characteristics of obtained white and red wines in
comparison with initial wine.

10.Elaborated technological regimes of white and red wines with corrected
alcoholic content was successfully tested in production conditions at wine
factory at "Nectar S" LTD and are recommended for implementation. Total
volume of implementation of improved technology for white and red wines
with corrected alcoholic content production constituted 2000 dal.

RECOMMENDATIONS
On the base of obtained results it is recommended:

» Vacuum distillation method is recommended for correction of alcoholic
content in wines in limits proposed by OIV (reduction of alcoholic
content constitutes 20%).

» Conduction of the process of ethanol removal from wine using elabor-
ated technological regimes T=(30+1)°C, pressure from 10 to 4 kPa;

» Using for the process of ethanol removal a wine without any defects;

» Partial dealcoholization of wine to 9% vol with subsequent blending
with initial wine in proportion 30%:70% and 50%:50%.
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pozitiva, AGEPI, Nr: 8266 din 17.11.2015.
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ADNOTARE

Stoleicova Svetlana ”Tehnologia de producere a vinurilor seci pe baza corectarii
gradului de alcool”. Teza de doctor in stiinte tehnice, Chisindu 2015. Teza constd din
introducere, 4 capitole, concluzii si recomandari, bibliografia ce include 194 titluri, 9 anexe,
111 pagini de continut de baza, 32 tabele, 27 figuri. Rezultatele au fost expuse in 12
publicatii.

Cuvinte-cheie: vin, concentratia alcoolica , dealcoolizare, calitate.

Domeniul de studiu: 253.03 -Tehnologia bauturilor alcoolice si nealcoolice.

Scopul si obiectivele lucrarii: scopul lucrarii constd in perfectionarea tehnologiei de
corectare a continutului de alcool in vinurile albe si rosii seci prin metoda distilarii sub vid.
Obiectivele sunt urmatoarele: elaborarea regimurilor tehnologice optimale pentru corectarea
continutului de alcool in vinurile prin metoda distildrii sub vid, studiul influentei procesului
de dealcoolizare asupra indicilor fizico-chimici, complexului volatil, notei organoleptice a
vinurilor obtinute; stabilirea influentei acestui proces tehnologic asupra stabilitdtii vinurilor
albe si rosii.

Noutatea si originalitatea stiintifica lucrarii constd in argumentarea stiintifica a
tehnologiei de ameliorarea calitatii vinurilor albe §i rosii seci prin corectarea gradului
alcoolic cu utilizarea metodei de distilare sub vid. Argumentarea stiintificd se bazeaza pe
rezultatele cercetdrilor teoretice si experimentale, care denotd stabilitatea complexului
volatil studiat, variatia compozitiei fizico-chimice si ameliorarea calitdtii senzoriale ale
vinurilor cu grad alcoolic corectat. Noutatea stiintificd a lucrarii este confirmata de brevetul
de inventie ,,Procedeu de obtinere a vinurilor naturale” (Hotarire pozitivd, AGEPI, Nr: 8266
din 17.11.2015).

Problema stiintifica solutionata constd in stabilirea si argumentarea corelatiei dintre
parametrii procesului tehnologic de dealcoolizare a vinului si continutului de alcool in
produsul final cu grad alcoolic corectat. Corelatia determinata este exprimata prin ecuatii de
regresie pentru vinul alb si rosu.

Semnificatia teoretici si valoarea aplicativi a lucririi: In baza cercetirilor
efectuate, referitor la metodele de producere si ameliorarea calitatii vinurilor obtinute in
urma corectarii continutului de alcool, au fost elaborate scheme tehnologice de fabricarea
vinurilor cu grad alcoolic corectat si parametrii procesului tehnologic de producere a
vinurilor albe si rosii naturale cu grad alcoolic corectat.

Implementarea rezultatelor stiintifice: Rezultatele cercetarii au fost testate si
implementate in conditiile fabricii de vinuri IM,,Nectar S SRL prin producerea unor loturi
de vinuri cu concentratia alcoolicd corectata, in volum de 2000 dal dupa schema tehnologica
perfectionata.
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AHHOTANUA

CroaeiikoBa Cperiiana «TexHosorusi mMpom3BOACTBA CyXMX BHHA Ha OCHOBe
KOPPEeKTHPOBAHMSA COJEpP:KaHMAA cnupTa». JluccepranuoHHas paboTa Ha COMCKaHME
YYEHOM CTENEeHW AOKTOpa TEXHHUYeCKMX Hayk, Kummnisy, 2015 rox. uccepranumoHHas
pabora cocTouT U3 4 TiiaB, BBIBOJOB U PEKOMEHJaUul, OMOIMOrpaguueckoro crnucka 3
194 ucrounuka, 9 npunoxenuid, 111 cTpaHuI] OCHOBHOTO TeKcTa, 32 Tadymil, 27 pUCYHKOB.
Pe3ynbratel nccienoBanuil npeacTaBieHsl B 12 myOnukanusx.

KuroueBble c10Ba: BUHO, COACPKAHUE CIUPTA, I€ATKOOIN3ALIMS, KAYEeCTBO.

CrnenunanbHocTb: 253.03- TexHONOTHS aJIKOTOJIBHBIX M 0€3aJIKOTOJIbHBIX HAITUTKOB

Hear um 3agaum padoThl: 1eab pabOThl 3aKIIOYATCS B COBEPIIEHCTBOBAHWUU
TEXHOJIOTUM  KOPPEKTUPOBKM COAEpPXKAHUS CIHpPTA B BUHAX METOJOM BaKyyMHOMU
NEPEroHKu. 3aJ1a4ll UCCIEA0BAHUS: pa3pab0TKa ONTHUMAJIbHBIX TEXHOJIOTMYECKUX PEKUMOB
JUIS KOPPEKTUPOBAHUS COJAEP)KAaHUS CIUPTAa B BHUHAX METOJOM BAKYyMHOW IEpErOHKH;
U3y4YEHHE BIIUSTHUSA nporuecca JEANKOOIN3aLNN Ha ($U3MKO-XUMUYECKHE,
OpraHoJENTHYECKUE MTOKa3aTeld, a TAKKE Ha apOMaTUUYECKUI KOMIUIEKC NOJyUYEHHbBIX BUH;
U3yYEHHUE BIIMSHUS JAHHOTO TEXHOJOIMYECKOro Ipolecca Ha CTaOWIbHOCTh O€nbIX U
KPacHbIX BUH.

HoBu3HAa W Hay4Hasi OPHIMHAJBHOCTb 3aKJIIOYAETCS B HAyYHOM OOOCHOBAHHMU
crnoco0a TMOBBIIIEHNUS KayecTBa O€NbIX M KPACHBIX CYXUX BHH IMYTEM KOPPEKTHPOBAHUS
COJCpXaHMWsl COMpTa METOAOM BaKyyMHOM mneperoHku. HayuHoe o6ocHoBaHMe
OCHOBBIBAETCSl Ha peE3ysbTaTax TEOPETUUYECKUX M IKCIEPUMEHTAIBHBIX MCCIEIOBAHUIM,
KOTOpPBIE MOKA3bIBAIOT CTAOMIBHOCTh U3yUYEHHOTO JIETYYEeTr0 KOMIUIEKCa, Bapranus PU3UKO-
XMMHYECKOTO COCTaBa M YJIYyUYIIEHHE BKYCOBBIX KaueCTB BUH C KOPPEKTHPOBAHHBIM
coaepkaHueMm cnupra. HayuyHas HoBM3Ha pabOThl NOATBEP)KIACHA IATEHTOM Ha
u3zo0perenne «Croco® Mpou3BOACTBa HaTypaidbHbIX BHH» (IlonoxkwurenbHOe pelieHue,
AGEPI, Nr: 8266 ot 17.11.2015).

Teopernyeckasi 3HAYMMOCTL M HAay4Hasi LEeHHOCTb padorbl. Ha ocHoBanuun
IIPOBEJICHHBIX MCCIEAOBAHMM O METOAAaX IPOM3BOACTBA M YJY4YIIEHUS KAauyecTBa BHH,
MOJyYEeHHBIX  KOPPEKTHPOBAHWEM  COAEpXKaHHWS  COHPTa, ObUTM  pa3paboTaHBI
TEXHOJIOTHYECKHE CXEMBbl IPOU3BOJICTBA BUH C KOPPEKTHUPOBAHHBIM COACPKAHUEM CIIHPTA,
a TakKe MapamMeTpbl TEXHOJOTMYECKOro Ipolecca MPOM3BOJACTBA O€lbIX U KPACHBIX
HaTypaJbHBIX BUH C KOPPEKTUPOBAHHBIM COJIEPKAHUEM CIIHPTA.

Hayunas 3agaya, paccMarpuBaeMasi B JUCCEPTAllMM, 3aKJIIOYaeTcs B pa3paboTke U
Hay4YHOM OOOCHOBaHHMM KOPEJULILIMHA MEXIy MapaMeTpaMH TEXHOJOTMYECKOro Ipolecca
NEAIKOOJIM3allMM BUH M COJEpKaHUEM CIIUpTAa B KOHEYHOM IMponaykre. OmnpeneneHHas
KOppEJsius BbIpaK€HA YPABHEHUSMHU PErPECCUU Il O€JI0Oro U KpacHOro BUHA.

BHeapeHne Hay4HbIX pe3yJbTaTOB. Pe3ynbTaThl uccieoBaHnil ObLIN IIPOBEPEHBI U
BHeJpeHs Ha 3aBoje IM,Nectar S” SRL myTeM HpOHM3BOJACTBA IKCIEPUMEHTANBHBIX
napTuil OENbIX U KPACHBIX BUH C KOPPEKTUPOBAHHBIM COJIep KaHHeM ciupTta B oobeme 2000
JlaJl COTJIACHO YCOBEPIIEHCTBOBAHHOM TEXHOJIOTUYECKOM CXEME.
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ABSTRACT

Stoleicova Svetlana «Technology of dry wines production on the base of alcoholic
content correction». Doctor of engineering thesis, Chisinau, 2015. The thesis consists of
introduction, four chapters, conclusions and recommendations, bibliography with 194
references, 9 anexes, 111 pages of basic content, 32 tables, 27 figures. The results were
presented in 12 scientific publications.

Keywords: wine, dealcoholization, alcoholic content, quality.

Specialty: 253.03 - Technology of alcoholic and non-alcoholic beverages.

Purpose and objectives of research. The main purpose of the thesis consists in
perfection of technology for correction of alcoholic content in dry white and red wines using
vacuum distillation method. Objectives of research: elaboration of optimal technological
regimes for correction of alcoholic content in wines using vacuum distillation method; study
the influence of ethanol removal process on physical and chemical composition,
organoleptic properties and on volatile complex of obtained wines; study the influence of
ethanol removal process on stability of white and red wines;

Scientific novelty and originality of the thesis consisits in scientific substantiation of
the method for amelioration of the quality of white and red dry wines by alcoholic content
correction using vacuum distillation method. Scientific substantination is based on the
results of theoretical and experimental investigations, which denotes the stability of volatile
complex, variation of physical-chemical stability of wine composition as well as
amelioration of the sensory properties of wines with corrected alcoholic content. Scientific
novelty is confirmed by favourable decision of patent issuance “Method for obtaining of
natural wines” (AGEPI, Nr: 8266 from 17.11.2015).

Theoretical significance and practicality applied value. On the base of the complex
study regarding the methods of production and improvement of the quality of wines
obtained by correction of alcoholic content, technological schemes for production of wines
with corrected alcoholic content, parameters of the technological process for production of
natural white and red wines with corrected alcoholic content was elaborated.

Scientific challenge solved within the thesis consists in elaboration and argumentation
of the correlation between parameters of technological process of dealcoholization and
alcoholic concentration in the final product with corrected alcoholic content. Correlation
determined is expressed by regression equations for white and red wines.

Implementation of scientific results. On the base of obtained scientific results was
tested and implemented, in production conditions at the winery “Nectar S” LTD
experimental batches of white and red wines with corrected alcoholic content was obtained
in the volume of 2000 dal according to the elaborated technology.
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