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FROM THE AUTHOR

The present doctoral dissertation proposes to offer a series of information regarding
one of the most important characteristics of wine, namely the aromatic complex , this being
the characteristic leading the consumer to a choice when selecting the wine.

One of the regions which offers a big vineyard potential in the Banat region, which is
very well known for its vineyards and wine centers, offering a series of highly appreciated
wines for the market.

The doctoral dissertation follows two important directions: the physicochemical and
aromatic evaluation of the aromatic and semiaromatic varieties in the Recas vineyard and on
the other hand, the promotion of some improvement techniques for their aromatic profile.

The research took place during 3 years (2010 — 2013), the first of which being
dedicated to bibliographical the studies. The experimental stage to place in the doctoral
research laboratories of the “Faculty of Agricultural Sciences, Food Industry and
Environmental Protection” of the “Lucian Blaga” University of Sibiu, the laboratories of the
“Molecular Biology/ Microbiology Research Institute” of the “Nyiregyhaza” University,
Hungary and in the laboratories of the “National Research-Development Institute for
Cryogenic and Isotopic Technologies - INC-DTCI ICSI” of Ramnicu Valcea.

The results obtained are synthesized in the 214 pages, 16 tables and 145 figures of the
present doctoral dissertation.

The doctoral dissertation is structured in two distinctive parts, the first one being the
theoretical one and the second one the experimental.

The theoretical part presents the present status of the research regarding the wine
aromas and pedological and climate data, specific to the vineyard of Recas.

The experimental part focuses on the study regarding the aromatic potential of the
aromatic and semi-aromatic varieties in the vineyard of Recas, but also on the techniques and
methods which have the role of influencing this aspect.

Therefore, the influence of enzyme and yeasts selected in the formation of aromas are
studied, by taking into consideration the conservation of the authenticity and type of the
varieties through the isolation and conservation of autochthonous yeast with superior
biotechnological qualities.

The dissertation contains the list of figures, of the graphs in the appendix, which

syntheses the tables and notations which attend the information in the text.

10
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Alongside me were Ph.D. eng. Ovidiu Tita and Ph.D. Letitia Oprean, the scientific
coordinators of the present doctoral dissertation, whom | wish to address special thanks for
the material, moral and scientific support they have awarded me with during the entire
doctoral dissertation.

The ideas, suggestions and result successful discussionss with my colleagues Ph.D.
Angela Banaduc, Ph.D. Dan Chicea, Ph.D. Mariana Pacald, Ph.D. Mihaela Tita, Ph.D.
Ramona lancu, Ph.D. Otto Ketney have also contributed to the finalization of the present
essay, persons to whom I would hereby also like to address special thanks.

The experimental part wouldn’t have been materialized without the help received from
the professional collectivity at the vineyard Center of Recas, which had the kindness of
allowing me to use raw material.

Also, the company “Begerow” from Germany and “Sodinal” of Bucharest, which
offered me a series of wine products that were necessary during the research.

I would also like to address special thanks to the research collective with the
“National Research-Development Institute for Cryogenic and Isotopic Technologies - INC-
DTCI ICSI” of Ramnicu Valcea, especially to Ph. D. eng. Diana Stegarus, which offered the
usage of the necessary apparatus for the determinations as well as detailed information
regarding the GC-MS and HPLC systems.

Also, special thanks to the research collective of “Molecular Biology/ Microbiology
Research Institute” of the “Nyiregyhaza” University, Hungary, especially Ph.D. Laszlo
Sikolya, where high accuracy research regarding the genetic identification of the yeasts from

autochthonous strain could be conducted.

AIMS AND SCIENTIFIC OBJECTIVES OF THE DOCTORAL DISSERTATION

The present doctoral dissertation has the aim of capitalizing the primary and secondary
aromatic potential of the aromatic and semiaromatic varieties coming from Recas, Romania,
in view of obtaining wines with harmonious and balanced characteristics.

The following scientific objectives have been set:

- The evaluation of the physicochemical qualities of the aromatic and semi-aromatic
yeasts of Recas;

- The identification and quantification of the phenolic and aroma compounds in the
aromatic, semi-aromatic and red varieties, using modern methods in view of establishing the

specific aromatic profile;

11
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- The evaluation of the quantification and potentiating techniques of the aroma
substances on the wine obtained through multiple biotechnological variants;

- The isolation and selection of indigene yeasts of the local varieties, in view of keeping
the authenticity and typical potential of the wine of Recas;

- The identification and quantification of the aroma compounds in the aromatic,
semiaromatic and red wines, obtained through the replacement of yeasts with autochthonous
strain;

- The analysis and establishment of the isotopic profile of the region and the grape
varieties in view of identifying the eventual fraud and supplementing the national database in
this field of work;

- The influence of heavy metals on the quality of the wines of Recas.

CHAPTER IV
STUDIES REGARDING THE PHYSICAL-CHEMICAL AND AROMATIC
EVALUATION OF THE AROMATIC AND SEMIAROMATIC MUSTS OF RECAS
4.1The physical-chemical characterization of the aromatic and semiaromatic musts of
Recas
4.1.2. Materials and methods

The following must samples have been collected in view of accomplishing this study:
Muscat Ottonel (MO), Chardonnay (CH), Sauvignon Blanc (SB), Cabernet Sauvignon (CS)
and Pinot noir (PN), vineyard of Recas, harvest year 2012.

The physical chemical analysis of the selected musts have been carried out following
the OIV accredited method, in conformity to the existing normative in our country and the

recommendations of Hanna Instruments, www.hannainstr.com/manuals, and using the

following kits:

- The sugar determination (SR 6182-25:2009 expressed in g/L)

- The pH determination (pH-meter)

- Total acidity determination ( SR 6182-1:2008 expressed in g/L)

- The polyphenols determination (Folin-Ciocalteu method, expressed in mg/L)

And the glycerol has been determined using the -BIOPHARM(Cat NO10148270035) method,
expressed in g/L.

4.1.3. Results and discussions

The following can be concluded based on the determinations: the musts contain a high

quantity of sugars, varying between 205 and 235 g/L. Musts coming from aromatic varieties

12
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present a sugar accumulation between 225 g/L and 228 g/L. Musts coming from aromatic
varieties present a sugar accumulation between 205 g/L and 207 g/L (Sauvignon Blanc and
2299/L-235¢/L (Chardonnay) and the red ones are situated between 205g/L-215g/L (Pinot
noir) and 217g/L-224g/L (Cabernet Sauvignon). Due to the dry and sunny year, a substantial
sugar accumulation took place in the selected varieties. Muscat Ottonel and Chardonnay
present the highest sugar accumulation, situated between 225 g/L and 235 g/L.
The pH is situated between 2,95 for the Chardonnay and 3.23 in the Pinot noir, the
obtained values reaching a maximum of 3.23.
The total acidity oscillates between 3.8 g/L in the case of the Sauvignon Blanc and
Pinot noir, reaching 6.8 g/L for the Chardonnay. In the case of Cabernet Sauvignon, the
values are situated between 5.2 g/L and 5.7 g/L, tartaric acid. The acidity of the aromatic
Muscat Ottonel oscillates around 4 g/L, the results being between 4.1 g/L and 4.3 g/L, tartaric
acid.
The lowest glycerol value is identified in the case of the Chardonnay and Sauvignon
Blanc musts (31.2 mg/L — 43.9 mg/L).
4.1.4. Conclusions
- the glucose content exceeds 200 g/L, the pH evolves in balanced limits, so the result
will be high quality wines
- the acidity is between the standard limits, no correction needed
- the glycerol varies depending on the variety, from 20 mg/L to 100 mg/L, these

quantities conferring pleasant organoleptic nuances.

4.3 The evaluation of the volatile aromatic compounds in the aromatic and semiaromatic
musts from the wine center of Recas
4.3.2.Materials and methods
- musts from the varieties: Muscat Ottonel (MO), Chardonnay (CH), Sauvignon blanc (SB),
Cabernet Sauvignon (CS), Pinot noir (PN), from the wine center of Recas.
- the identification and quantification of the aroma substances using the GC-MS method —
gas-chromatograph coupled to the mass spectrometer VVarian GC 450/ 240 MS
4.3.3. Results and discussions

The above obtained results have been grouped and summed into categories of
important compounds: terpenic compounds, aldehydes, superior alcohols, volatile fat acids,
esters. Based on the determinations, it has been concluded that the musts from the wine center

of Recas have accumulated terpenic compounds that presented different values depending on

13
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the variety of origin. The sum of free and bonded terpenic compounds in the Muscat Ottonel
reached 1.509 mg/L, and in the case of the two semiaromatic varieties, Chardonnay and
Sauvignon blanc, the values vary between 0.190 mg/L and 0.186 mg/L, and the two red
varieties Cabernet Sauvignon and Pinot noir between 0.384 mg/L and 0.322 mg/L. The sum
of the aldehydes resulted from the gas-chromatograph analysis is situated between 0.923 for
the Muscat Ottonel and 0.712 mg/L for the Chardonnay. It can be observed that the variation
of the aldehydes quantum in the case of the five varieties taken into study does not present
differences of more that 18-20%.

The superior alcohols are situated between 367.223 mg/L for the Chardonnay and a
maximum of 526.325 mg/L for the Muscat Ottonel. It is observed that in the case of the
aromatic varieties, this quantum is 20-30% higher than in the case of the semiaromatic
varieties. Regarding the red varieties, Cabernet Sauvignon and Pinot noir, they present values
that are 10-20% lower than the aromatic Muscat Ottonel. The fat volatile acids vary
depending on the variety in percents between 5% and 22%, values which characterize these
musts.

The minimum values of 198.867 mg/L have been found in Sauvignon Blanc, a
semiaromatic variety, and maximum of 312.023 mg/L resulted in Pinot noir. In the case of the
aromatic Muscat Ottonel 283.992 mg/L of fat volatile acids have been quantified.

The resulted ester sum leads to the conclusion that the aromatic and the red varieties
have the highest content, varying between 272.843 mg/l for the Pinot noir, 278.224 mg/L for
the Muscat Ottonel and 295.118 mg/L for the Cabernet Sauvignon.

For the semiaromatic varieties Chardonnay and Sauvingon Blanc, the ester sum
oscillates between 156.892 mg/L and 167.778 mg/l, these values being 70-80% lower than the
values determined in the case of the aromatic Muscat Ottonel and the red Cabernet Sauvignon
and Pinot noir.

4.3.4. Conclusions

- the identification of the volatile aromatic and semiaromatic compounds from Recas leads to
the establishment of some typical characteristics of these varieties, in their areal of cultivation,
being the comparison base for ulterior studies.

- the accumulation of high quantities of terpenic compounds is favorable, effectively
contributing to the realization of its own aromatic profile. The determined values lead to the
conclusion that the aromatic and semiaromatic varieties in Recas have a well defined aromatic
potential, which can be improved by applying alternative biotechnologies in view of growing

the quantum of terpenic compounds.

14
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- the aldehydes participate to the formation of aromas and aged bouquets of wines, so that a
balance must be found regarding their quantity. A higher quantity implies an aroma oxide, but
in moderate quantities, it presents caprylic compounds with nice, floral nuances.

- the aldehydes do not present spectacular values in musts related to different musts, these
differences being visible as a result of the alcoholic fermentation.

- the sum of superior alcohols varies from variety to variety, the obtained values being similar
during the must phase

- important differences can be observed between the aromatic and semiaromatic varieties,
close values being only found between the aromatic Muscat Ottonel and Pinot noir.

- the fat volatile acids, responsible for the floral aromas, can be found in balanced quantum,
the obtained values mirroring the aromatic specter of the aromatic and semiaromatic varieties
from Recas

- significant differences can only be found between the red Pinot noir and the semiaromatic
Sauvignon blanc, differences which are specific for the two varieties.

- esters are the components which confer a pleasant fruity, apples, pears, bananas, orange,
grapefruit, berries. All these esters have been identified in the five varieties taken into study.

- the sum of esters, determined through the gas-chromatograph, leads to the conclusion that
the aromatic varieties like Muscat and the red ones like Cabernet Sauvignon and Pinot noir,
the values are close, superior to the semiaromatic ones, strengthening their fruity character.

CHAPTER V
TECHNOLOGICAL PROCEDURES REGARDING THE CAPITALIZATION OF
THE AROMATIC POTENTIAL OF GRAPES

5.1. Studies regarding the influence of the maceration enzymes in the technology of
aromatic, semiaromatic and red wine obtainment from the Recas vineyard
5.1.1. The extraction and potentiating of the aroma substances in the Muscat Ottonel
grapes, using some enzymatic prepared
5.1.1.2. Materials and methods
- Muscat Ottonel grapes, harvested when fully mature in the vineyard of Recas, year 2012
- Extraction enzymes (59/100 kg of grapes)
-Lafazyme CL, www.laffort.com

-Sihazym Extro, www.begerow.com

-Zymovarietal-aroma G, www.sodinal.com

15
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-Enovin varietal, www.agrovin.com

- maceration temperature of 15°C,

- pelicular maceration

- maceration for 12 hours

- the identification and quantification of the aromatic substances using the GC-MS method
has been carried out using the method described at point 4.3.2.

- Maceration variants for the Muscat Ottonel:

Variant | (V1) master sample

- Muscat Ottonel grapes, maceration without enzymes

Variant Il (V2 / Lafazyme CL enzymes)

- Muscat Ottonel grapes, pelicular maceration with Lafazyme CL enzymes

Variant 11 (V3, Sihazym Extro enzymes)

- Muscat Ottonel grapes, pelicular maceration with Sihazym Extro enzymes

Variant IV (V4, Zymovarietal- Aroma G enzymes)

- Muscat Ottonel grapes, pelicular maceration with Zymovarietal- Aroma G enzymes

Variant V (V5, Enovin Varietal enzymes)

- Muscat Ottonel grapes, pelicular maceration with Enovin Varietal enzymes

5.1.1.3. Results and discussions

The determinations show that musts that have not been treated with enzymes present a 22-
35% lower concentration of free terpene, compared to the musts that have been treated with
extraction enzymes. The o terpine content has a 22% growth in variant V2 compared to the
whiteness sample, while the percentage reaches 35% in variant V3, the linalool grows 23% in
variant V3 compared to the whiteness sample, followed by variant V5 and variant V4, the
lowest value being register for variant V2.

As far as the free terpene accumulation is concerned, they can be found in higher
concentrations with linalool, exceeding 0.2 mg/L, while the lactones can be found in very
small concentrations, under 0.0135 mg/L. The a terpineol, citroneol, polyols and the
aldehydes are found in quantities between 0.01 and 0.05 mg/L, while the nerol, hotrienol and
geraniol oscillate between 0.05 and 0.1 mg/L. As far as the linked glycoside terpene
accumulation is concerned, the gas-chromatograph determinations show that they are present
in the must with values exceeding by 30% the values of the free terpene. In the case of the
pectolite enzymes usage, which also have a glycoside activity, the aroma precursors

accumulate in significant values of up to 1-1.2 mg/L. When compared to the free terpene, an

16
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accumulation of linked terpenic compounds can be seen, in higher quantities, exceeding 1.8
mg/L.

5.1.1.4. Conclusions

- the usage of enzymes prepared leads to a superior extraction of aroma compounds, while
maintaining high values of B-glycoside.

- the values of the terpenic compounds grow in average by 20% through the usage of
extraction enzymes.

- the usage of maceration enzymes in wine making leads to an optimization of the primary
aroma potentiating process, having as a consequence wines with superior sensorial characters.
- the study demonstrated that the usage of enzymes prepared leads to important growth of the
free and linked terpene in the must, the recommended enzymes being Sihazym Extro
(Begerow, Germany).

- as far as the wine quality is concerned, it presents more accentuated fruity characters,

through a more accentuated ester accumulation.

5.2 Studies regarding the influence of selected levures in the aromatic, semiaromatic and
red wine processing technology at Recas

5.2.1. The extraction and potentiating of the aroma substances in the aromatic Muscat
Ottonel varieties, using selected levures

5.2.1.1. Materials and methods

The must obtained from Muscat Ottonel grapes, macerated for 12 hours with the Sihazym
Extro enzymes.

Technological fermentation parameters: linear fermentation for 3 days at 12°C, 20 days at
15°C, flotation cleaning, micro oxygenation, severe deburr, 100 mgSO,/L.

Technological fermentation variants through microvinification:

V1 — spontaneous fermentation

V2 — fermentation through adding wine yeasts Saccharomyces cerevisiae, isolated from the
resident epifita microflora — 20 g/hL.

V3 - fermentation through adding wine yeasts Saccharomyces cerevisiae Lalvin EC1118-
20g/hL (Lallmande, France)

V4 - fermentation through adding wine yeasts Saccharomyces cerevisiae Fermactive muscat
20g/hL (AEB Spindal France)

V5 - fermentation through adding wine yeasts Saccharomyces cerevisiae Siha cryarome

20g/hL(Begerow, Germany)
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- the determination of the physical-chemical characteristics of the resulted wines (methods

described in www.hannainstr/manuals )

- the determination of the aroma compounds (method described at 4.3.2.)

5.2.1.2. Results and discussions

- the physicochemical evaluation of the aromatic Muscat Ottonel wines, fermented with
selected yeasts

The aim of selecting the stem leading to a higher quality wine, with more pronounced
aromatic characteristics, was the reason for the usage of multiple yeast stems for the
fermentation process.

As a effect of the fermentations carried out in the microvinification system, the above
mentioned technological parameters lead to the following physicochemical wine
characteristics:

It can be concluded, as shown in figure 5.10, that the yeasts that were used in the
present study lead to superior wines. Thus a 20% growth in alcoholic concentration can be
observed in variant V5 and lower concentration in V3 and V4, the values being situated
between 10.8%v/v and 12.5 %v/v. The glycerol value is doubled from 4.33 g/L to 8.11 g/L,
which is benefic to the unctuous character of the wines. The residual sugar decreases,
demonstrating the glucosidase activity of the used yeasts, the values oscillating between 3.2
g/L and 1.2 g/L.

The free SO, quantity grows between 11% and 40%, compared to the witness sample
and the total SO, decreases with 1 to 9 points.

The volatile acidity decreases by 45% compared to the witness sample V1, the
obtained values being situated between 0.27g acetic acid/L and 0.44 acetic acid/L. The total
acidity increases with 28%, resulting in values oscillating between 4.2g tartaric acod/L and
5.8¢ tartaric acid/L. The values resulted from using the selected yeasts in the Lalvin EC1118
range, Fermactive muscat and Siha Cryarome do not present significant oscillations, the
obtained results varying between 5.6g tartaric acod/L and 5.8g tartaric acid/L, which are
balanced values for this wine assortment.

A growth of appreciatively 9-12% in the polyphenol quantum is observed, when using
the selected yeasts in variants VV3-V5, but with no alteration on the quality of the wine.

- the aromatic evaluation of he Muscat Ottonel wines, fermented using selected levures

The terpenic compounds are defining elements in the characterization of an aromatic

wine, their quantification being extremely important. Observing the values in figure 5.14, it

can be concluded that in the case of V1, the free and linked terpene compounds do not exceed
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1800 mg/L, while variant V2 shows a 3% growth. The involvement of the selected yeasts in
the release of terpenic compounds is visible in variants V3-V5, where a substantial growth
can be observed.

In the Muscat Ottonel wines that have been obtained by using the selected Lalvin
EC1118 (Lallmande, France) yeasts, the terpenic compounds accumulation reaches 2060
mg/L, 10% more than the witness sample. In the case of using the Fermactive muscat (AEB
Spindal France) yeast, the values of the resulted terpenic compounds reach 2145 mg/L, 20%
higher compared to the witness sample. In the case of variant V5, a 12% growth in the
terpenic compounds can be observed, their value reaching 2099 mg/L. It can thus be
concluded that the selected commercial yeasts lead to significant growth in terpenic
compounds, the values for the last 3 variants being situated between 2060 mg/L and 2145
mg/L.

Regarding the evolution of superior alcohols, they are situated between 506.612 mg/L
and 567.733 mg/L, the obtained values being decreased by an average of 8-10%. These values
do not exceed the classical determined quantum in the special bibliography, the final results
being appreciated for their odorous character of the aromatic Muscat Ottonel wines.

The fat volatile acids present values situated between 212.929 mg/L and 291.267
mg/L, values which significant for the aromatic characterization of the Muscat wines. The
minimum values are found in variant V5, where the quantum of fat volatile acids are situated
at around 212.929 mg/L. the variants V3 and V4 lead to the obtaining of values between
291.267 mg/L and 282.246 mg/L, values which are close to the witness sample, variant V1.

By using the selected yeasts, the ester quantum exceeds 360 mg/L, being
representative for variants VV3-V5. The most remarkable ester quantity is seen in variant V4,
where they reach values as high as 395.008 mg/L, as much as 47% more as the witness
sample.

Variant V5 leads to 32% growth in the esters that have been accumulated in the
resulted wine, reaching values as high as 379.341 mg/L, while in the case of variant V1 the
values were of 268.294 mg/L.

As far as the determinations in variant V3 are concerned, a 33% growth in esters can
be seen, the values reaching 367.173 mg/L, compared to the variant V1, the witness sample.

The aldehydes are the carbon compounds which can lead to odorous perceptions in the
aromatic wines, but during the same time, if consistent enough in components like
acetaldehydes and butyraldehydes, they can affect the quality of the resulted wine. The
aldehydes values that were obtained are situated between 171.529 mg/L and 189.378 mg/L,
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the maximum values being highlighted in variant V2, where yeasts that were selected from

the epifita micro flora of the Muscat Ottonel of Recas have been used. In the case of variant

V3 these values are closer, reaching an quantum of 188.145 mg/L.

5.2.1.3. Conclusions

As a result of the physicochemical determinations of the wine, the five variants led to

the following conclusions:

by using the selected yeasts, the alcoholic concentration of the aromatic Muscat wines
grows by cca. 20%

the glycerol quantity is double, process which leads to obtaining some harmonious,
onctuos, pleasant wines

the residual sugar diminishes, fact which demonstrates the yeasts capacity to
assimilate important quantities of carbohydrates

the SO, quantity diminishes with about 13%, which is another benefit of the obtained
wines

the total acidity grows, conferring the wines with fresh and reviving characteristics

the volatile acidity decreases, with an effect on the taste and the olfactive perception of
the wine

a growth of about 9-12% in the quantum of the total polyphenols is observed, but with
no alteration on the quality of the final wine

as far as the aromatic compounds are concerned, a growth of about 20% of the free
and linked terpenic compounds can be observed, leading to the accentuation of the
fruity character of the wines

the superior alcohols and fat acids are decreasing their values in variants V3-V5, with
about 10-12%, variants where the selected yeasts have been used. In exchange, a
substantial growth can be found in the case of the esters, of around 47%, which are
vital compounds in the formation of the aroma of the young wines

the esters are actively participating at the aromatic characterization of the wines,
conferring fruity aromas and firmly contributing to their sensorial definition

the aldehydes, accumulated in moderate concentrations, lead to the obtaining of wines
with a pleasant floral character, being also highly responsible for their organoleptic
properties, the values obtained for five processing variants leading to the conclusion
that the selected yeasts did not lead to spectacular modifications of this indicator

the ratio between esters, superior alcohols and fat acids lead to an intensification of the

bouquet and the decrease of the astringency of the wine
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- the usage of selected yeasts with commercial provenience leads to the obtaining of
harmonious, pleasant, with fruity odor notes, floral perfume aromatic wines, but also
acidic with fresh notes.

- Inview of maintaining the aromatic and authentic type of the Muscat Ottonel varieties
of Recas, the improvement of the biotechnological characters of the isolated epifita

micro flora is recommended.

6.4 The identification of the aromatic complex of the Muscat Ottonel wines that have

been processed using autochthonous selected yeasts

6.4.2. Materials and methods

- cultures of Saccharomyces cerevisiae yeasts, isolated from local stems, having the following

codes:

MOR 27 - Saccharomyces cerevisiae yeasts, isolated and multiplied in fermentative

conditions, with an add of mineral nutritive substances of the Muscat Ottonel variety of

Recas;

MOR 59 - Saccharomyces cerevisiae yeasts, isolated and multiplied in fermentative

conditions, with an add of vitamin complex of the Muscat Ottonel variety of Recas;

MOR 234 - Saccharomyces cerevisiae yeasts, isolated and multiplied in fermentative

conditions, with an add of yeast autolizat, mineral substances of the Muscat Ottonel variety of

Recas;

MOR 298 — Saccharomyces cerevisiae Yyeasts, isolated and multiplied in fermentative

conditions, with an add of activators of the Muscat Ottonel variety of Recas;

Used fermentative variants:

Variant | — Muscat Ottonel must, fermentation under the action of the epifita yeast existent in

the must

Variant Il — Muscat Ottonel must, fermentation under the action of the MOR 27 yeasts

Variant 111 — Muscat Ottonel must, fermentation under the action of the MOR 59 yeasts

Variant IV — Muscat Ottonel must, fermentation under the action of the MOR 234 yeasts

Variant V — Muscat Ottonel must, fermentation under the action of the MOR 298 yeasts
Technological fermentation parameters: linear fermentation for 5 days at 18°C and 14

days at 15°C; micro oxygenation; clearing through flotation with severe deburring and an add

of 100 mg SO,/L.

The quantitative determination of the aromatic compounds was done using the GC-MS

methods, method described at point 4.3.2.
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6.4.3. Results and discussions

Through the isolation of the yeast stems and the quality improvement of the
biotechnological characteristics, the obtaining of the wine with superior sensorial qualities has
been attempted.

Thus, it can be concluded that the total volatile compounds are situated between
730.878 mg/L (V1) and 866.729 mg/L (V3). By following their quantification, it can be
concluded that a more profound accumulation took place in the case of variant V3, the variant
for which the selected yeast MOR 59 has been used, followed by variant V5, where the
selected yeast MOR 298 has been used. The differences between the two variants (variant V2
and variant VV4) are not major and even those two can be recommended to the specialists.

The accumulation of the total volatile compounds varies between 16 and 34%,
compared to the witness sample. Based on the chromatograph results, it can be concluded that
the fruity aroma conferred by the isobutanol (1) grows up to the value of 27.794 mg/L and the
vegetal one, conferred by 1-hexanol(2) up to 2,724794mg/L. The accumulation of alpha-
terpineol (3) and linalool (4) are specific for the Muscat Ottonel variety, reaching values of
0.052794 mg/L.

Another pleasant aromatic characteristic of the Muscat Ottonel variety is the banana
aroma conferred by the isoamyl acetate(8), aroma being quantified according to the
chromatogram (Figure 6.44) to the maximum value of 54.333794 mg/L.
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Figure 6.44. The chromatogram of the volatile compounds that have been identified in
the Muscat Ottonel wine
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6.4.4. Conclusions

The usage of the selected autochthonous yeasts led to the establishment of an authentic
aromatic profile, specific to the area of Banat (Recas vineyard). The accumulation of terpenic
compounds is specific to the Muscat Ottonel variety, in this case the recommendation being
yeast MOR 234.

In view of insuring a balance regarding the superior alcohols in the wine, the usage of
yeast MOR 298 and yeast MOR 59 is recommended.

The fat volatile acids lead to a positive influence on the aromatic profile of the Muscat
Ottonel wine, in the case of the usage of yeast MOR 298.

The esters and aldehydes impose themselves through pleasant aromas, which
effectively participate to the realization of a complex bouquet of the wine, especially when
using the yeast MOR 298 and yeast MOR 234.

Practically, all the components identified through the GS-MS method led to the
identification of the aromatic complex of the Muscat Ottonel wine, processed using the
selected yeasts MOR 27, MOR 59, MOR 234 and MOR298. Thus, it can be observed that the
selected yeasts have superior biotechnological properties and lead to the amplification of the
aromatic characters, compared to the fermentations that have been realized under the action of

the epifita yeasts existing in the must.

CHAPTER VIII
THE EVALUATION OF THE HEAVY METAL CONTENT IN THE WINES OF
RECAS
8.2. Materials and methods

The present study has selected the samples coming from the wine center of Recas,
from the following wine assortments: Chardonnay , Muscat Ottonel, Pinot noir, harvested
during 2010, 2011, 2012, noted as follows:
-Muscat Ottonel- MOR,
-Pinot noir- PNR,
-Chardonnay- CHR,

The following heavy metals have been identified in the selected samples: Zinc, Nickel,
Cadmium, Copper, Chrome and Led, using the atomic absorption spectrometer with graphite
copper ICP-MS VARIAN 820. Pure water has been used, HNO3 69% (g / v), concentrated

with HF and HCI, Merck and purified water with a resistance of maximum 18,2 M Q cm-1,
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obtained by using a Millipore Milli-Q (Bedford, MA, USA) system. A small quantity of the
sample, or standard solution is placed in the interior of the tubular graphite tube.

It is heated in a temperature program in order to eliminate the impurities by burning
them. For the quantitative determinations a calibration curve has been obtained for each
element.

8.3. Results and discussions

The zinc can be found in very small quantities in grapes, but they can reach the wine,
where their quantum can exceed 5 mg/L. Milligram values resulted in the studied samples: the
minimum value determined for the Muscat Ottonel of Recas through the atomic spectrometry
reaches 345.1ug/L in 2012 and the maximum value is of 1733ug/L, found in Recas in 2010.

Nickel is one of the elements which can especially emanate from the stainless steel
containers, but as shown in figure 8.2, the values are rarely exceeding 90ug/L.

Thus, minimum values of 20.4pg/L can be found in the case of the Muscat Ottonel of
Recas in 2010 and maximum values of 105.9 pg/L, 126.9 pg/L in the case of the Pinot noir,
respectively Muscat Ottonel from Recas, 2012 and 2010.

A nickel accumulation in the human body is very harmful, close monitoring being the
recommendation for the situation at hand.

Cadmium is one of the natural components of the wine emanating directly from the
grapes, the maximum OV admitted values being of 10 pg/L.

In large quantities, it is harmful for the human body, affecting the calcium in the bone
structure and the kidneys. In general, values of under 1 pg/L or between 2 ug/L and 5 pg/L
can be found.

Copper generally accumulates in the soil through the treatment process of the
vineyard, finally reaching the wine. In large quantities, it can be toxic for the human body, but
it is not assimilated into the organism through wine consumption.

It inhibits the activity of the levures in the must and as a result, quantities exceeding
2000 pg/L are not benefic for the wine. In general, the values do not reach alarming values,
being in general found under the maximum admitted value of 1000 pg/L.

Chrome presents values situated between 0.14 pg/L and 5.12 pg/L, the accumulation
of chrome being more accentuated in the Pinot noir of 2012.

Another one of the reference metals found in the characterization of a wine is the led.
The values that have been determined in the wine of Recas are situated between 0.026 pg/L

and 0.38 ng/L, the highest of the values being determined in the wines of 2012.
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The lowest led quantity can be found in the wines of 2012, when this indicator does
now exceed 0.103 pg/L.
8.4. Conclusions
- the metals that have been found in the samples subject to analysis are generally found in
quantities under the maximum OIV admitted values, their influence on the aromatic qualities
of the wine being minimum.
- the zinc presents very high oscillations and as a result there is no soil contamination in the
studied areas.
- the nickel only exceeds the maximum admitted areas in one sample, the rest of the
determination being under the admitted values.
- the cadmium can be found well under the maximum admitted limit and as a consequence it
does not affect the health of the consumer.
- the copper is generally found under the value of 1000 pg/L, which is the maximum admitted
value in the international regulations. It does however, in isolated cases, exceed this limit.
- the chrome is situated under the maximum OIV admitted limits, including the values
determined in the case of the led.
- the metals that have been identified in the present study do not produce major changes in the
aromatic profile of the wine due to the fact that the determined values present a low quantum,

in several cases being even undetectable.

CHAPTER X

CONCLUSIONS AND PERSPECTIVES

10.1. Final conclusions

- The quality of the aromatic and semiaromatic wines of Recas is highly influenced by the
approach of every one of the technological phases, a fact of major importance being the
approach of the primary vinification.

- The usage of the enzymes prepared during the maceration and fermentation processes lead
to the optimum extraction of the aroma compounds, conferring the aromatic, semiaromatic
and red wines with superior quality characteristics.

- The optimum maceration leads to the accentuation of the floral characteristics, of the fruity
properties of the wines thus developing their aromatic potential, especially through the
superior terpenic compounds and ester extraction.

- The correlated physicochemical and enzymatic levels have been established, leading to the

selection of the optimum grape processing variant, in view of obtaining wines with superior
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sensorial qualities.

- The maceration operation leads to the selective optimization and extraction of the odorous
fractions and of the anthocyanins, fact which leads to obtaining more corpulent, savory, full of
color and aroma wines.

- The polyphenol and glycerol content grows with every maceration variant, which is benefic
for the quality of the resulted wine.

- The usage of the commercial yeasts with known biotechnological properties leads to
obtaining wines with the desired characteristics, fruity, with floral aromas, but during the
same time isolated yeasts from the local epifita micro flora can be used.

- The combined usage of enzymes and selected yeasts influences the aromatic characteristics
of the wine, onctuozity, corpulence.

- The isolation of the yeasts out of autochthonous stems is benefic for the conservation of the
authenticity of the wine varieties in the Recas vineyard, but the co-inoculation of commercial
yeasts in view of optimizing the fermentation process can also be recommended.

- A technological scheme for the production of superior aromatic, semiaromatic and red wine

in the vineyard of Recas has been elaborated as a result of the obtained determination.

10.2. Personal contributions

- | have evaluated the physicochemical and aromatic characteristics of the aromatic and
semiaromatic wines in the vineyard of Recas, wines which were obtained using different
technological variants.

- | have studied the influence of the extraction enzymes on the physicochemical and aromatic
characteristics of the aromatic and semiaromatic wines of Recas.

- | have isolated and identified the genetic yeasts from autochthonous varieties in view of
maintaining the authenticity and type of the wines of Recas.

- | have established the quality parameters of the isolated yeasts from autochthonous stems, as
well as the glycerol accumulation in view of selecting the stem with superior properties, the
results being statistically interpreted.

- | have evaluated the aromatic configuration of the wines that have been processed with
isolated yeasts from stems coming from the vineyard of Recas in view of improving their
biotechnological properties.

- | have accomplished the isotopic printing of these wines, the obtained results being

necessary for completion of the national data base.
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- | have studied the effect of the accumulation of heavy metals in the wines and on their
quality.
- | have suggested optimum processing methods for the aromatic and semiaromatic varieties

in view of potentiating and capitalizing the aroma compounds.

10.3. Research continuation perspectives

- | recommend the continuation of the research regarding the obtaining of autochthonous
yeasts with superior and specific biotechnological properties in view of keeping the typical
characteristics of the varieties in this vineyard.

- Research can be continued regarding the accumulation of some phenol compounds like the
rutin in certain varieties, which were less studied up to the present moment.

- Other technical specification can also be approached in view of making aromatic and
semiaromatic wines in the vineyard of Recas more efficient by testing and establishing other
technological parameters.

- Studies on the same theme can be carried out, also approaching other varieties specific for
this vineyard, already knowing a series of aroma potentiating and inhibiting factors.

- A series of studies have been carried out regarding the aromatic compounds which are found
in nanogram quantities using improved GC-MS procedures.

- Comparative tests can be carried out with other varieties in different vineyards in view of

identifying the local specific characteristics.

SELECTIVE REFERENCES

1. Bartowsky, E.J. & LS. Pretorius, 2009, Microbial formation and modification of
flavour and off-flavour compounds in wine. In : H. Kénig G. Unden & J. Frélich (eds.),
Biology of Microorganisms on grapes, in must and wine. Springer, Heidelberg,
Alemania, 209-231

2. Belancic A., Agosin E., 2007, Methoxypyrazines in Grapes and Wines of Vitis vinifera
cv. Carmenere, American Journal of Enology and Viticulture, 58,462-469

3. Bell S.J., Henschke P.A., 2005, Implications of nitrogen management for grapes and
wine, Australian Journal of Grape and Wine Research, 11, 242-295

4. Bellincontro, A., Fardelli, Al., De Santis, D., Botondi, R. , Mencarelli, F., 2006,
Postharvest ethylene and 1-MCP treatments both affect phenols, anthocyanins, and
aromatic quality of Aleatico grapes and wine, Australian Journal of Grape and Wine
Research, 12, (2), 141-149

5. Beltran, G., J. M. Guillamo6n, 2009, Relacion entre el contenido nitrogenado en
mosto\uva Yy la sintesis de aromas: efecto sobre la produccién de sulfhidrico, Seminario

27



SUMMARY OF DOCTORAL DISSERTATION ECATERINA LENGYEL

10.

11.

12.

13.

14.

15.

16.

17.

18.

Téchnico Compuestos azufrados volatiles en vinos Problemas de reduccion y aromas
varietales, 4-17

Blouin J., Peynaud E., 2005 — Connaissance et travail du vin, 4e edition, Editions
LaVigne, Dunod, Paris;

Boulton, R.B., V.L. Singleton, L.F. Bisson & R.E. Kunkee, 1998, Principles and
Practices of Winemaking. USA: Aspen Publishers, Inc.

Boulton, R.B., V.L. Singleton, L.F. Bisson & R.E. Kunkee, 2010, Principles and
Practices of Winemaking. USA: Aspen Publishers, Inc.

Boursiquot, B., 2009, Parentage of Merlot and related winegrape cultivars of
southwestern France: discovery of the missing link, Australian Journal of Grape and
Wine Research, 15, 144-155.

Bowyer, K.P., 2009, Tannins vs oak chips: what does each contribute to your wine?
The Australian and New Zealand Grapegrower and Winemaker, 61, 61-65

Bramley, R.,G.,V., Ouzman, J. and Boss, P.K., 2011, Variation in vine vigour, grape
yield and vineyard soils and topography as indications of variation on the chemical
composition of grapes, wine and wine sensory attributes, Australian Journal of Grape
and Wine Research, 17, (2), 217-229

Cano Lopez, M., Pardo Minguez, F., Lopez-Roca, J.,M., Gomez-Plaza, E., 2009, Effect
of microoxygenation on anthocyanin and derived pigment content and chromatic
characteristics of red wines. American Journal of Enology and Viticulture, 57, 325-331
Cano-Lopez, M., Lopez-Roca, J.,M.,Gomez-Plaza, E., Pardo-Minguez, De Santis, D.,
Frangipane, M.T., 2010, Effect of prefermentative cold maceration on the aroma and
phenolic profiles of a Merlot red wine Italian. Journal of Food Science 22, 47-53
Cheynier, V., Duefias, M., Salas, E., Maury, C., Souquet, J., Sarni-Manchado, P.,
Fulcrand, H., 2006, Structure and properties of wine pigments and tannins. American
Journal of Enology and Viticulture, 57, 298-305

Chkaiban, L., Botondi, R., Bellincontro, A., De Santis, D., Kefalas, P., Mencarelli, F.,
2007, Influence of postharvest water stress on lipoxygenase and alcohol dehydrogenase
activities, and on the composition of some volatile compounds of Gewdrztraminer
grapes dehydrated under controlled and uncontrolled thermohygrometric conditions,
Australian Journal of Grape and Wine Research, 13, (3), 142-149

Colibaba, C., 2010 , Studii privind optimizarea tehnologiei de obtinere a vinurilor
aromate in podgoriile Cotnari si lasi, teza de doctorat

Colibaba, C., Cotea, V., V., Nechita B., Tudose-Sandu-Ville, S., Gherghina, N.,
Lacureanu G., 2009, Identification of Tama&ioasa Romaneasca and Busuioacia de
Bohotin wines™ aromatic compounds from Pietroasa vineyard, Bulletin of Horticulture,
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, 66, (1),
309-314

Colibaba, C., Lacureanu, G., Cotea, V.,V., Tudose, S.,V., St., 2009, Identification Of
Tamaioasa Romaneascd And Busuioacd De Bohotin wines® aromatic compounds from
Pietroasa vineyard, Bulletin Of Horticulture, USAMV,Cluj-Napoca, 66, ( 1), 309-314

28



SUMMARY OF DOCTORAL DISSERTATION ECATERINA LENGYEL

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

Colibaba, L., C., Cotea, V.,V., Nechita, B., Lacureanu, G., Tudose Sandu-Ville, St.,
2010, Studies on terpenic compounds in Muscat Ottonel and Tdmaioasd romaneasca
wines obtained through different maceration technologies, Lucrari stiintifice, anul LIII,
53 (2), 359-364

Colibaba, L.,C.,Cotea, V.V., Nechita, B., Niculaua, M., Lacureanu, F.,G., 2011,
Compusi cu caracter olfactiv din vinurile de Tamaioasa Romaneasca obtinute prin
diverse tehnologii de macerare, Lucrari Stiintifice, Anul Liv, Vol.54 (2), 347-353
Costinel D., Tudorache A., lonete R.E., Vremera R, 2011, The impact of grape

varieties to wine isotopic characterisation, Analytical Letters, vol. 44, issue 8, pp.
2856-2864, DOI: 10.1080/00032719.2011.582546

Cotea V., Andreescu |., 2008, Romania-The Land of Wine, Ed. AdLibri, Bucuresti, pp.
150

Cotea, D.,V., Zanoaga, C.,V., Cotea V.,V., 2009, Tratat de oenochimie, vol.I, Ed.
Academiei Romane Bucuresti

De Santis, D. and Frangipane, M.T., 2010, Effect of prefermentative cold maceration
on the aroma and phenolic profiles of a Merlot red wine Italian. Journal of Food
Science, 22, 47-53

Di Stefano, R.C., 1992, Terpene compounds of white Muscat form Piemonte, Vini
d’Italia, 23, 29-43

Dobrei, A., 2006, Cercetari privind insusirile calitative ale soiurilor de struguri pentru
vin cultivate in centrul viticol Recas, Simpozionul — Calitatea produselor si serviciilor
in agricultura, 9.X1.2006, Timisoara,6.

Dobrei, A., Méldescu, M., Ghita, A., Cristea, T, 2009, Researches on Capitalizing the
Qualitative Potential of Some Grape Varieties for Wine by Applying Some
Differentiated Advanced Technologies, Buletin USAVM Cluj-Napoca, 66 (1-2), 660
Dobrei, A., Méldescu, M., Ghita, A., Cristea, T, Dragunescu, A., 2010, Research
concerning the impact of the soil maintenance system through permanent grass-cover
on growth and fructication in several grape vine varieties, Journal of Horticulture,
Dobrei, A., Rotaru, L., Mustea, M., 2005, "Wines" Publishing House “Solness”,
Timisoara,

Itu, N., 2008, Synergy between selected yeast and B-glucosidase activity of enzymatic
preparations used to obtain flavored wine, Innovative Romanian Food Biotechnology,
2, 40-47

Itu, N., 2011, Biotehnologii moderne de obtinere a vinurilor albe aromate in podgoria
Recas, Teza de doctorat

Itu, N., Répeanu, G., Hopulele, T., 2011, Assessment of free and potentially volatile
monoterpenes in Muscat Ottonel grapes variety, Ovidius University Annals of
Chemistry, 22(1), 27-31

Jackson, R., Wine science, Principles and applications, ed. Springer, 2008

29



SUMMARY OF DOCTORAL DISSERTATION ECATERINA LENGYEL

34.

35.

36.
37.

38.

39.

King, E.S., Francis, I.L., Swiegers, J.H. and Curtin, C., 2011a Yeast strain-derived
sensory differences retained in Sauvignon blanc wines after extended bottle storage.
American Journal of Enology and Viticulture 62, 366-370

King, E.S., Osidacz, P., Curtin, C., Bastian, S.,E.,P., Francis, I.,L., 2011, Assessing
desirable levels of sensory properties in Sauvignon Blanc wines- consumer preferences
and contribution of key aroma compounds, Australian Journal of Grape and Wine
Research, 17, (2), 169-180

Oprean, L., 2003, Drojdii industriale, Ed. Universitatii “Lucian Blaga” din Sibiu

Tita, O., 2004, Tehnologii de obtinere a vinurilor, Ed. Universitatii “Lucian blaga” din
Sibiu

Tita, O., Oprean, L., Lengyel, E., Iancu, R., Péacald, M., Mutu, D., Gabor, D., Tita, M.,
2013, Comparative studies regarding the accumulation of phenolic compounds in
musts from Recas vineyard, from aromatic varieties, semi aromatic and red varieties,
SGEM Conference, 2013, Albena, 121-128

Tardea, C.,2007, Chimia si analiza vinului, Ed. Ion Ionescu de la Brad

49 scientific papers published on the topic of the thesis in 2010-2013:

1.

Letitia Oprean, Ecaterina Lengyel, Ramona lancu , Monitoring and evaluation of
Timis River water quality based on physicochemical and microbiological analysis,
Transylvanian Review of Systematical and Ecological Research - Timis River Basin
2013, Thomson Reuters Scientific - ISI Web of Knowledge, Thomson Reuters Master
Journal List - Coverage Zoological Record, http://www.thomsonscientific.com/cqi-
bin/jrnist/jlresults.cgi?PC=MASTER Word=Transylvanian, 23-32, 2013

Ovidiu Tita, Ecaterina Lengyel, Dan Mutu, Letitia Oprean, Ramona Iancu, Daniela
Gabor, Comparative studies regarding phenolic compounds in musts coming from
Recas, aromatic, semi-aromatic and red varieties, Conference proceeding,
International ~ Multidisciplinary  Scientific ~ Geoconference, SGEM 2013,
www.sgem.org, Thomson Reuters, ISI Web of Science, ISI Web of Knowledge, in
evaluare, Albena Bulgaria, Advances in Biotechnology, ISSN 1314-2704, 121-128,
2013

Ramona lancu, Ovidiu Tita, Ecaterina Lengyel, Diana Stegarus, Letitia Oprean,
Mihaela Tita, The identification of dedicated usage varietal yeasts, Conference
proceeding, International Multidisciplinary Scientific Geoconference, SGEM 2013,
www.sgem.org, Thomson Reuters, ISI Web of Science, ISI Web of Knowledge, in
evaluare, Albena Bulgaria, Advances in Biotechnology, ISSN 1314-2704, 279-286,
2013

Ecaterina Lengyel, Letitia Oprean, Ramona lancu, Otto Ketney, Ovidiu Tita, Diana
Stegarus, Raluca Popescu, The extraction and potentiating of the aroma compound in
red grapes using commercial enzymatic mixtures, Conference proceeding,
International ~ Multidisciplinary  Scientific ~ Geoconference, SGEM 2013,

30


Thomson%20Reuters%20Scientific%20-%20ISI%20Web%20of%20Knowledge,%20Thomson%20Reuters%20Master%20Journal%20List%20-%20Coverage%20Zoological%20Record,%20http:/www.thomsonscientific.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER%20Word=Transylvanian
Thomson%20Reuters%20Scientific%20-%20ISI%20Web%20of%20Knowledge,%20Thomson%20Reuters%20Master%20Journal%20List%20-%20Coverage%20Zoological%20Record,%20http:/www.thomsonscientific.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER%20Word=Transylvanian
Thomson%20Reuters%20Scientific%20-%20ISI%20Web%20of%20Knowledge,%20Thomson%20Reuters%20Master%20Journal%20List%20-%20Coverage%20Zoological%20Record,%20http:/www.thomsonscientific.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER%20Word=Transylvanian
http://www.sgem.org/
http://www.sgem.org/

SUMMARY OF DOCTORAL DISSERTATION ECATERINA LENGYEL

www.sgem.org, Thomson Reuters, ISI Web of Science, ISI Web of Knowledge,
Albena Bulgaria, Advances in Biotechnology, ISSN 1314-2704, 317-324, 2013

5. Ecaterina Lengyel, Letitia Oprean, Diana Stegarus, Raluca Popescu, Ramona Iancu,
Mariana Liliana Pacala, Otto Ketney, Studies on the use of maceration enzymes in
technology for obtaining aromatic Muscat Ottonel wines from Recas wineyard,
Conference proceeding, International Multidisciplinary Scientific Geoconference,
SGEM 2013, www.sgem.org, Thomson Reuters, I1SI Web of Science, ISI Web of
Knowledge, in evaluare, Albena Bulgaria, Advances in Biotechnology, ISSN 1314-
2704, 249-256, 2013

6. Diana Stegarus, Raluca Popescu, Violeta Niculescu, Ecaterina Lengyel, Ovidiu Tita,
Gas-chromatography study regarding the accumulation of volatile compounds
responsible for semi-flavoured wines fragrances, Conference proceeding, International
Multidisciplinary Scientific Geoconference, SGEM 2013, www.sgem.org, Thomson
Reuters, 1SI Web of Science, ISI Web of Knowledge, in evaluare, Albena Bulgaria,
Advances in Biotechnology, ISSN 1314-2704, 155-162, 2013

7. Ovidiu Tita, Ecaterina Lengyel, Ramona lancu, Mariana Pacala, Cecilia Georgescu,
Dan Mutu, Cristina Batusaru , Mihaela Tita, The determination of the chromatic
intensity of Cabernet Sauvignon, Merlot, and Pinot noir red wine, through rapid
methods, Conference proceeding, International Multidisciplinary Scientific
Geoconference, SGEM 2013, www.sgem.org, Thomson Reuters, ISI Web of Science,
ISI Web of Knowledge, in evaluare, Albena Bulgaria, Advances in Biotechnology,
ISSN 1314-2704, 311-316, 2013

8. Mariana Pacala, Lucica Brudiu, Ecaterina Lengyel, Diana Stegarus, Mihaela Begea,
Physicochemical monitoring of the fermentation of mixed cereal-based substrate to
obtain a functional beverage, Conference proceeding, International Multidisciplinary
Scientific Geoconference, SGEM 2013, www.sgem.org, Thomson Reuters, IS Web of
Science, ISI Web of Knowledge, in evaluare, Albena Bulgaria, Advances in
Biotechnology, ISSN 1314-2704, 211-218, 2013

9. Oprean Letitia, Nicoara Cornelia, Lengyel Ecaterina, Stimulationof Egg Production
in Japanese Quails by Enriching Feedd with Residual Yeast, Scientific Papers Animal
Science and Biotehnologies, Timisoara, www.spasb.ro, vol 43 (1),310-316, 2010

10. Eniké Gagpar, Letitia Oprean, O. Tita, Mihaela Tita, C. Tusa , Ramona lancu,
Ecaterina Lengyel - Study regarding the alcoholic fermentation and parameters for
grapes varieties from the Tokaj, Tarnave and Costesti-Vrancea areas, Annals of the
Romanian Society for Cell Biology (RSCB) , www.analelesnbc.ro, Vol. XV, ISSUE
2, ISSN 1583-6258, 320-322, 2010

11. Eniké Gagpar, Letitia Oprean, O. Tita, Mihaela Tita, C. Tusa, Ramona lancu, Ecaterina
Lengyel, The monitoring of the fermentation capacity of the Saccharomyces bayanus wine

31


http://www.sgem.org/
http://www.sgem.org/
http://www.sgem.org/
http://www.sgem.org/
http://www.sgem.org/
http://www.spasb.ro/
http://www.analelesnbc.ro/

SUMMARY OF DOCTORAL DISSERTATION ECATERINA LENGYEL

12.

13.

14.

15.

16.

17.

18.

yeasts under the influence of glycerol, Annals of RSCB, www.analelesnbc.ro, Vol. XV,
ISSUE 2, ISSN 1583-6258, 311-314, 2010

Enikd Gaspar, Letitia Oprean, Ecaterina Lengyel, Ramona lancu, Horia Olosutean,
Bio-Technological Characterization of the Saccharomyces bayanus Yeast Strains in
Order to Preserve the Local Specificity, Scientific Papers: Animal Science and
Biotechnologies, USAMVB Timisoara, www.spasb.ro, 44 (1), 383-388, 2011

Eniké Gaspar, Letitia Oprean, Ovidiu Tita, Ecaterina Lengyel, Horia Olosutean,
Monitoring the Diversity of the Yeasts Population which are Present in the Musts
Obtained from the Grapes Harvested in lordana-Apold, Riesling Italian —Blaj, Royal
Feteasca Recas and Harsleveli — Tokaj, Scientific Papers: Animal Science and
Biotechnologies, USAMVB Timisoara, www.spasb.ro, 44 (1), 389-392, 2011

Mariana-Liliana Pacala, Lucica Brudiu, Eniko Gaspar, Ecaterina Lengyel, Letitia
Oprean, The Influence of the degree of grinding to obtain of some fermented mashes,
Bulettin of University of agricultural sciences and veterinary medicine Cluj-Napoca,
http://journals.usamvcluj.ro/index.php/agriculture/article/view/6587/5882 ISSN 1843-
5246, 68(2), 385-394, 2011

Eniko Gaspar, Letitia Oprean, Ovidiu Tita, Ecaterina Lengyel, Mariana Pacala,
Ramona lancu, Comparative studies regarding the specific properties of
Saccharomyces bayanus and Saccharomyces ellipsoideus wine yeasts isolated from
Tarnave (Romania) and Tokaj(Hungary) areas, Bulettin of University of agricultural
sciences and veterinary medicin, ClujNapoca,
http://journals.usamvcluj.ro/index.php/agriculture/article/view/6587/5882 ISSN 1843-
5246, 68(2), 310-316, 2011

Ovidiu Tita, Letitia Oprean, Mihaela Tita, Eniko Gaspar, Nicoleta Mandrean, Mariana
Pacala, Ecaterina Lengyel , The influence of thiamine in the fermentation of the wine
yeasts, Chimie si Inginerie Chimica, Biotehnologii, Industrie Alimentara Scientific
Study & ResearchChemistry & Chemical Engineering, Biotechnology, Food Industry,
www.journals.indexcopernicus.com ,ISSN 1582-540x, 12 (4), 381 — 386, 2011

Ecaterina Lengyel, O.Tita, Letitia Oprean, Eniko Gaspar, Anca Sipos, Practical
considerations regarding the physiological active state and autolized one of the
Saccharomyces bayanus cultures isolated from tarnave and Sebes-Apold vineyard,
Annals of RSCB, www.analelesnbc.ro, Vol.. XVI, ISSUE 1, ISSN 1583-6258, 283-285,
2011

Eniko Gaspar, Mara Gyongyver, Letitia Oprean, Ecaterina Lengyel, Ramona lancu,
Identification and isolations of yeast strains Saccharomyces bayanus, from native
sources using mollecular methods, Annals of RSCB, www.analelesnbc.ro, Vol.. XVI,
ISSUE 1, ISSN 1583-6258, 2862-291, 2011

32


http://www.analelesnbc.ro/
http://www.spasb.ro/
http://www.spasb.ro/
http://journals.usamvcluj.ro/index.php/agriculture/article/view/6587/5882
http://journals.usamvcluj.ro/index.php/agriculture/article/view/6587/5882
http://www.journals.indexcopernicus.com/
http://www.analelesnbc.ro/
http://www.analelesnbc.ro/

SUMMARY OF DOCTORAL DISSERTATION ECATERINA LENGYEL

19.

20.

21.

22.

23.

24,

25.

26.

Ecaterina Lengyel, Letitia Oprean, Ketney Otto, Ramona lancu, Bociu Diana, Ovidiu
Tita, Physical and chemical characterization of flavored and demy flavored wines from
Recas vineyard, Progress of Cryogenics and isotopes separations,
www.contemporaryscienceassociation.net/journal ,vol.XV, issue 1, ISSN 1582-2575,
87-92, 2012

Pacala Mariana-Liliana, Brudiu Lucica, Lengyel Ecaterina, Begea Mihaela, Two
variants of the use of starter yogurt cultures to obtain of cereal based fermented
beverages, = Analele  Universitatii  din ~ Craiova, vol.  XVII  (LIII),
http://www.anucraiova.3x.ro/index.html,
http://cisO1.central.ucv.ro/analele_universitatii/horticultura/ ISSN 1453-1275, 293-
298, 2012

Ecaterina Lengyel, Primary aromatic character of wines, Acta Universitatis
Cibiniensis, Serie E, Food Technology, Vol.XVI, (1), ISSN 1221-4973, 3-18,
http://saiapm.ulbsibiu.ro/rom/cercetare/ACTA_E/1AUCFT.html, 2012

Ecaterina Lengyel, Letitia Oprean, Ramona lancu, Otto Ketney, Ovidiu Tita,
Anthocyanins and polyphenols content in red Merlot, Cabernet Sauvignon and Pinot
noir wines from Recas vineyard, Acta Universitatis Cibiniensis, Serie E, Food
Technology,http://saiapm.ulbsibiu.ro/rom/cercetare/ ACTA_E/1IAUCFT.html
Vol.XVI, (1), ISSN 1221-4973, 51-56, 2012

Ecaterina Lengyel, Letitia Oprean, O. Tita, Mariana-Liliana Pacala, Ramona lancu,
Diana Stegarus , O. Ketney , Isolation and molecular identifications of wine yeast
strains from autochthonous aromatic and semi aromatic varieties , Annals of RSCB,
www.analelesnbc.ro, Vol.. XVII, ISSUE 2, ISSN 2067-3019, 134-138, 2012

Letitia Oprean, Csilla Katalin Dezsi, Ramona Maria lancu, Ecaterina Lengyel,
Practical applications of yeast strains with superior biotechnological properties,
Management of sustainable development, on line ISSN 2247-0220, 41-47,
http://www.cedc.ro/pages/english/conference-and-journal/msd-journal.php 2012

Letitia Oprean, Csilla Katalin Dezsi, Ramona Maria lancu, Ecaterina Lengyel,
Biotechnological properties of fermentative yeasts of the genus Saccharomyces,
Management of sustainable development, on line ISSN 2247-0220, 57-61,
http://www.cedc.ro/pages/english/conference-and-journal/msd-journal.php 2012

Diana Stegarus, Violeta Niculescu, Claudia Sandru, Ecaterina Lengyel,
Determination of nickel content in romanian wines, Progress of Cryogenics and
isotopes separations, www.contemporaryscienceassociation.net/journal, vol.XVI, issue
1, ISSN 1582-2575, 2013 in press

33


http://www.contemporaryscienceassociation.net/journal
http://www.anucraiova.3x.ro/index.html
http://cis01.central.ucv.ro/analele_universitatii/horticultura/
http://saiapm.ulbsibiu.ro/rom/cercetare/ACTA_E/1AUCFT.html
http://saiapm.ulbsibiu.ro/rom/cercetare/ACTA_E/1AUCFT.html
http://www.analelesnbc.ro/
http://www.cedc.ro/pages/english/conference-and-journal/msd-journal.php
http://www.cedc.ro/pages/english/conference-and-journal/msd-journal.php
http://www.contemporaryscienceassociation.net/journal

SUMMARY OF DOCTORAL DISSERTATION ECATERINA LENGYEL

27.

28.

29.

30.

31.

32.

33.

34.

Gaspar Eniko, Letitia Oprean, Ovidiu Tita, Mihaela Tita, Ecaterina Lengyel, Tusa
Ciprian, The influence of the chemical composition of the growing environment over
the alcoholic fermentation of the wine yeast Saccharomyces bayanus, 3 International
Symposium New Researches in Biotehnology, SImpBTH ISSN 1224-7774, 2010

Gaspar Eniko, Letitia Oprean, Ovidiu Tita, Mihaela Tita, Ecaterina Lengyel, Tusa
Ciprian, Monitoring the fermentative process of the wine yeasts in glycerol enriched
enviroments, 3 International Symposium New Researches in Biotehnology, SimpBTH
ISSN 1224-7774, 2010

Maria Cristina Tana, Maria Cosmina Marginean, Ovidiu Tita, Ecaterina Lengyel,
Diseases and defects in wine phenomena of contamination, International Conference
Agricultural and Food Sciences, Processes and Technologies, ISBN 978-606-12-0068-
9, 21-27, 2010

Maria Cristina Tana, Maria Cosmina Marginean, Ovidiu Tita, Ecaterina Lengyel,
Characteristics of raw material composition at the viticultural centre of Recas —
Tarnave vineyard, International Conference Agricultural and Food Sciences ,
Processes and Technologies, ISBN 978-606-12-0068-9, 41-46, 2010

Csilla Dezsi, Luana Pitraru, Carmen Cirican, Tatiana Preda, Alexandra Burcea, Emilia
Barbu, Anca Filip, Ecaterina Lengyel, Modern food biotechnology, International
Conference Agricultural and Food Sciences, Processes and Technologies, ISBN 978-
606-12-0068-9, 73-76, 2010

Letitia Oprean, Mihaela Dulca, Alina Diana Hanc, Adriana Mladin, Csilla Dezsi,
Alina Popa, Alina Mihaela Ramba, Ecaterina Lengyel, Genetics and biotechnology
mean for the future, International Conference Agricultural and Food Sciences,
Processes and Technologies, ISBN 978-606-12-0068-9, 77-80, 2010

Ecaterina Lengyel, Alina Diana Hanc, Carmen Petros, Alina Mihaela Ramba, Mihai
Sandru- Dovleac, Maria Cosmina Marginean, Maria Cristina Tana, Ovidiu Tita,
Wine, natural food, International Conference Agricultural and Food Sciences,
Processes and Technologies, ISBN 978-606-12-0068-9, 85-90, 2010

Eniko Gaspar, Letitia Oprean, Andreea llas, Mihaela Paun, Alina Popa, Roxana
Tufeanu, Cristina Maria Tana, Cosmina Maria Marginean, Ecaterina Lengyel, The
influence of starter cultures of yeast over wine quality, International Conference
Agricultural and Food Sciences, Processes and Technologies, ISBN 978-606-12-0068-
9, 99-104, 2010

34



SUMMARY OF DOCTORAL DISSERTATION ECATERINA LENGYEL

35.

36.

37.

38.

39.

40.

41.

42.

43.

George Moise, Marius Gojgirea, Sabin Peti, lonel Brait, Alexandru Ungureanu, Vasile
Mihaiu, Lenuta Ghita, Ecaterina Lengyel, Studies on fermentation of grape from the
vineyard Costesti Vrancea, International Conference Agricultural and Food Sciences,
Processes and Technologies, ISBN 978-606-12-0068-9, 91-94, 2010

George Moise, Elena-lulia Banuta, Simona Elena Danulet, Laura, Miu Alexandra
Deaconescu, Madalina Nan, Adriana Nitu, Ecaterina Lengyel, Microlimate influence
on grape varieties, International Conference Agricultural and Food Sciences,
Processes and Technologies, ISBN 978-606-12-0068-9, 81-84, 2010

Ovidiu Tita, Letitia Oprean, Ciprian Tusa, Axenia Radulescu, Eniko Gaspar,
Ecaterina Lengyel, Mihaela Tita, Cristina Tita, Evolution of color and antioxidative
properties of red wines, Proceedings of the WAC 2011 International Conference,
Beaune France, ISBN 2-9054284-30, 41-44, 2011

Eniko Gaspar, Letitia Oprean, Ovidiu Tita, Mihaela Tita, Ecaterina Lengyel, Horia
Olosutean, Studies regarding the extraction methods of the lipids from the residual
wine yeast from the Recas wine, Proceedings of the WAC 2011 International
Conference, Beaune France, ISBN 2-9054284-30, 71-74, 2011

Eniko Gaspar, Letitia Oprean, Ovidiu Tita, Mihaela Tita, Ecaterina Lengyel, Cristina
Tita, The influence of the growing environment on the fermentation dynamics of the
wie yeasts, Proceedings of the WAC 2011 International Conference, Beaune France,
ISBN 2-9054284-30, 75-78, 2011

Ovidiu Tita, Letitia Oprean, Ciprian Tusa, Axenia Radulescu, Eniko Gaspar,
Ecaterina Lengyel, Mihaela Tita, Cristina Tita, Influence of tehnological operations
on enzymatic activity in white vinification, Proceedings of the WAC 2011
International Conference, Beaune France, ISBN 2-9054284-30, 95-97, 2011

lancu Ramona, Oprean Letitia, Tita Mihaela Adriana, Gaspar Eniko, Lengyel
Ecaterina, Dezsi Csilla, Application of yeast in biotechnology — vitamin content,
7™International Conference on Integrated Systems for Agri-food production, SIPA 11
Nyiregyhaza, Hungary ISBN 978-606-569-312-8, 978-615-5097-26-3, 54-57, 2011

Lengyel Ecaterina, Tita Ovidiu, Oprean Letitia, Gaspar Eniko, lancu Maria Ramona,
Influence of the composition of the culture environment on the fermentation dynamics
of the selection wine yeasts at Sebes Apold vineyard, 7" International Conference on
Integrated Systems for Agri-food production, SIPA 11 Nyiregyhaza, Hungary ISBN
978-606-569-312-8, 978-615-5097-26-3, 69-72, 2011

Ecaterina Lengyel, The importance of the wine management in the context of
accesing European funds, Proceeding of the International Conference “Agricultural

35



SUMMARY OF DOCTORAL DISSERTATION ECATERINA LENGYEL

44,

45.

46.

47.

48.

49,

and Food Science, Processes and Technologies” AGRI-FOOD 20, Sibiu, Romania,
ISSN 1843-0694, 358-364, 2012

Ramona lancu, Oprean Letitia, Tita Mihaela, Lengyel Ecaterina, Codoi Maria-
Viorela, Microbiological Appraisal of Goat Milk under Traditional Management
Practices, Proceeding of the International Conference “Agricultural and Food Science,
Processes and Technologies” AGRI-FOOD 20, Sibiu, Romania, ISSN 1843-0694,
352-357, 2012

Birca A., Ketney O., Tita O., Tita M., Tifrea A., Lengyel E., Eco-labeling of
traditional foods in Romania, The second north and east european congress on food,
NUFT, Kiev, Ukraine, May 26-29, 2013

Tita O., Ketney O., Tita M., Tifrea A., Lengyel E., Gaceu L., Labeling of wines in
Romania produced by special technology of manufacturing, The second north and east
european congress on food, NUFT, Kiev, Ukraine, May 26-29, 2013

Dan Mutu, Diana Stegarus, Ecaterina Lengyel, Adina Frum, Gabriela Raducan,
Ovidiu Tita, Physical chemical characterization of wines produced from Feteasca
Regala and Riesling Italian processing by four different technological, 8"International
Conference on Integrated Systems for Agri-food production, SIPA 13, Septembrie 26-
29, 2013 in press

Diana Stegarus, Ecaterina Lengyel, Daniela Sandru, Dan Mutu, Ramona Iancu,
Ovidiu Tita, Optimizing the operation of maceration to obtain quality white wines,
8"International Conference on Integrated Systems for Agri-food production SIPA 13,
Septembrie 26-29, 2013 in press

Ecaterina Lengyel, Letitia Oprean, Diana Stegarus, Ramona Iancu, Daniela Sandru,
Ovidiu Tita, The chromatographic detection of the rutin in the aromatic and semi
aromatic autochthonous musts variety, 8"International Conference on Integrated
Systems for Agri-food production SIPA 13, Septembrie 26-29, 2013 in press

36



