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 The development of viticulture and winemaking, including the preservation and cultivation of old local grape varieties, 
is an opportunity to preserve traditions and diversity of vine genetic resources in Bulgaria. This research was a part of 
the DIONYSOS project, investigated the biological diversity of local varieties grown in different regions of Southern 
Bulgaria. The subject of the current study were 10 grapes samples from 3 white (Dimyat, Red Misket, Tamyanka) and 3 
red (Pamid, Mavrud, Gamza) autochthonous to Bulgaria wine grape cultivars grown in the region of Haskovo district. 
The aim was to determine the chemical composition and organoleptic profile of the experimental wines obtained after 
spontaneous alcoholic fermentation. After crushing, the fermentation of the grape pomace was run under the impact of 
wine yeast from the natural microflora of the grapes. The dynamics of the process was monitored by daily measurement 
of dry matter by refractometer. The yeasts showed different fermentation activity. The process onset was between the 
48th and 72nd hours and proceeded dynamically and efficiently. The spontaneous fermentation was complete and ensured 
a high ratio of sugar conversion into alcohol. An exception was observed in both samples of the cv. Tamyanka. The content 
of residual sugars, alcohol, titratable acids, volatile acids, pH in the experimental wines were analyzed by generally 
accepted in winemaking practice methods. No deviations were found in the values of the studied indicators and 
metabolites formed were within acceptable limits for white and red wines. The organoleptic features of the samples 
were evaluated by a tasting panel of 7 oenologists. The sensory qualities of the variants were represented by radial 
diagrams using the method of principal characteristics. All samples had specific sensory profile, with a positive rating of 
the organoleptic criteria, according to the variety and the created experimental conditions for their making. 

Keywords: wine, yeast, spontaneous alcoholic fermentation, fermentation activity, chemical composition, organoleptic 
profile 

 

Introduction 

The south-eastern part of the Balkan Peninsula, which 
also includes Southern Bulgaria, is one of the oldest 

wine-growing regions in the world, characterized by 
excellent soil-climatic conditions and a rich varietal 
diversity of different introduced and local grape 
varieties, some of which are grown there from ancient 
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times (Nachev, 1981; Dimitrov and Dimitrova, 2015; 
Dzhabaroba and Arseniu, 2018). The development of 
viticulture and winemaking, including the preservation 
and cultivation of old local vine varieties in this region, 
should be perceived as a unique opportunity to 
preserve local traditions, rich diversity of grapevine 
genetic resources and the specifics of the terroir 
(Dimitrova and Dimitrov, 2017). 

The peculiar nature of the different terroirs in Bulgaria 
contribute to the production of different types of white 
and red wines, having distinctive individual 
characteristics, directly resulting from the specific soil-
climatic conditions in the growing area, as well as from 
the composition of the microorganisms present. 
Versatile microflora had been naturally available in the 
soil, on the leaves, on the clusters and berries, which to 
varying degrees participated and carried out a number 
of important processes in the wine making, 
significantly affecting the wines’ chemical composition 
and features, emphasizing their regional typicality 
(Çelik et al., 2017; Bougreau et al., 2019; Jankura et al., 
2020; Ivkovikj, 2021; Tofalo, 2021). The microbial 
population composition on grapes had been 
determined by various factors – variety, degree of 
ripeness, weather conditions, geographical location of 
the plantation, damage caused by diseases and 
enemies, use of pesticides, etc. (Sabate et al., 2002; Baffi 
et al., 2011; Bezerra-Bussoli et al., 2013; Zabukovec et 
al., 2020). 

The alcoholic fermentation had been a fundamental 
process in winemaking where sugars in grapes were 
converted into С2Н5ОН, СО2 and other metabolic 
products. It was of microbiological nature and occurred 
under the action of enzymes produced by wine yeast 
(Gonzales et al., 2007; Alba-Lois and Segal-
Kischinevzky, 2010; Jankura et al., 2020; Maicas, 2021; 
Shahrajabian and Wenli, 2023; Chorniak, 2024).  

Yeasts had been microorganisms widely spread in 
nature and part of the natural microflora of grape 
berries. They were an important factor in determining 
the wine quality and features. The main part of them 
belonged to the Saccharomyces genus, and the rest 
were representatives of non-Saccharomyces (wild) 
yeasts belonging to different genera (Hanseniaspora, 
Kloeckera, Brettanomyces, Hansenula, Pichia, Candida, 
Metschnikowia etc.). Saccharomyces yeasts had better 
fermentation activity and alcohol-forming ability, 
and higher resistance to environmental stress factors 
(temperature, oxygen, С2Н5ОН, СО2, SO2). Non-
Saccharomyces yeasts were more susceptible and 
easier to inactivate, producing more unwanted 
metabolites (Bambalov, 1981; Pardo et al., 1989; 
Sabate et al., 2002; Gonzales et al., 2007; Çelik et al., 
2017; Bougreau et al., 2019; Zabukovec et al., 2020; 
Maicas, 2021; Tofalo, 2021; Chorniak, 2024).  

The alcoholic fermentation passes through several 
stages determined by the yeast cells' development – an 
initial phase (adaptation), an exponential phase 
(violent fermentation with intensive yeast 
reproduction), and a stationary phase (quiet 
fermentation with attenuation and cellular death) 
(Bambalov, 1981; Yankov, 1992; Miller and Block, 
2020). The process speed and duration depended on 
the running conditions – temperature, aeration, sugar 
concentration, and nitrogen sources in the must, etc. 
(Alba-Lois and Segal-Kischinevzky, 2010; David et al., 
2010; Maicas, 2021).  

The alcoholic fermentation could be spontaneous and 
guided. The spontaneous fermentation took place 
under the influence of yeast naturally found in the 
grapes, while the guided one was characterized by the 
introduction of ferment from selected strains with 
higher resistance (Yankov, 1992). The amount of yeast 
population on the grapes varied depending on the 
atmospheric conditions and the fungicides used in the 
vineyard, so the spontaneous fermentation might start 
with a delay, proceed slowly or stop before the 
complete breakdown of the sugars. That resulted in 
wines having higher volatile acidity and other defects 
(Bambalov, 1981; Abrasheva et al., 2008; Tofalo, 2021). 
With this type of fermentation, there had been a 
sequence in the development of the yeast species 
present during the different stages. Non-
Saccharomyces representatives started the process and 
in its course were replaced by Saccharomyces 
cerevisiae, which began to dominate and complete it 
due to their higher tolerance to alcohol (Sabate et al., 
2002; Gonzales et al., 2007; Baffi et al., 2011; Bezerra-
Bussoli et al., 2013; Ilieva et al., 2019; Dimopoulou et 
al., 2020; Zabukovec et al., 2020; Chorniak, 2024). 
Saccharomyces cerevisiae was present at the beginning 
of fermentation, but at a very low proportion. Its 
quantity began to increase from the middle to the end 
of the fermentation, accounting for 60% of the 
population at the middle and 100% at the end of the 
process (Lleixa et al., 2016).   

By using a pure culture of Saccharomyces yeast, in the 
form of a dry starter culture of a commercial product, 
to carry out the alcoholic fermentation, the negative 
effects of the spontaneous process were prevented. 
Yeasts with their metabolism influenced the chemical 
composition and characteristics of the final product, 
thus in most cases that resulted in making single-type, 
unified wines. With the application of spontaneous 
fermentation, more and more winemakers have 
emphasized the effect of native strains, mainly non-
Saccharomyces species, for the production of regional 
wines, to preserve and accentuate the terroir 
specificity of the region and the microregion. Therefore 
their metabolism and the secondary products they had 
synthesized, the wines had certain, specific aromatic 
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and taste features and had acquired a pronounced, 
specific style (Gonzales et al., 2007; Bezerra-Bussoli et 
al., 2013; Lleixa et al., 2016; Çelik et al., 2017; Spasov et 
al., 2017; Bougreau et al., 2019; Dimopoulou et al., 
2020; Zabukovec et al., 2020; Jankura et al., 2020; 
Ivkovikj, 2021; Maicas, 2021; Sidari et al., 2021). 

This study was aimed to evaluate the presence of active 
natural yeast microflora on batches of grapes by 
following the course of a spontaneously occurring 
alcoholic fermentation process and to determine the 
chemical composition and organoleptic profile of the 
resulting white and red wines. 

Materials and methodology 

The research in the present study was carried out 
within the framework of the activities of the Institute 
of Viticulture and Enology (IVE) – Pleven, Bulgaria, 
under the DIONYSOS project "Developing identity on 
yield, soil and site", Subsidy contract 
B2.6c.04/01.11.2017 with the financial support of 
Cooperation Programme "Interreg V-A Greece-
Bulgaria" 2014–2020, Co-funded by the European 
Regional Development Fund and National funds of 
Greece and Bulgaria. The main objective of the 
DIONYSOS project was to turn the specific aspect into 
a natural and cultural asset for the development of 
wine tourism in the cross-border regions of southern 
Bulgaria and northern Greece, so as to increase the 
attractiveness of the area, while at the same time 

strengthening the preservation of the local landscape 
and biological diversity 
(https://dionysosvine.eu/en/). 

The study, including the selection of local cultivars and 
vineyards in the region of Haskovo (Eastern Rhodopes, 
Southern Bulgaria), was carried out by a team of 
scientists from the IVE – Pleven, during an expedition 
at the end of September 2018. The samples from the 
selected local vine cultivars , were collected, stored, 
and processed after establishing the technological 
maturity of the grapes. 

Processing and chemical composition of grapes 
from the studied cultivars 

From vineyards in different areas of the Haskovo 
region, 10 samples of grapes from 3 white and 3 red 
wine grape varieties autochthonous to Bulgaria were 
selected and delivered to the laboratory of "Biavin" 
Company – Plovdiv, in an amount of 5–6 kg. The 
cultivars and the origin of the samples have been 
presented in Table 1. 

The selected experimental samples were processed 
under the conditions of microvinification. The grapes 
were first destemmed into containers cleaned with 
spirit, then crushed and transferred into brand new 5 l 

PET vessels. After homogenization, each sample was 
analyzed for the indicators – reducing sugars (the 
Schoorl chemical method), titratable acidity (titration 
with NaOH) and pH (pH-meter) (Ivanov et al., 1979). 
The results are presented in Table 2. 

Table 1 Cultivar and origin of the experimental grape samples from Bulgaria. 

Sample 
No  

Grape cultivar 
(colour of the berries’ skin) 

Origin 

1 Dimyat (white) village of Dimitrovche, Svilengrad municipality, Haskovo region 
2 Red Misket (white) village of Dimitrovche, Svilengrad municipality, Haskovo region 
3 Mavud (red) town of Lyubimets, Haskovo region 
4 Pamid (rose) town of Lyubimets, Haskovo region 
5 Pamid (rose) village of Kolarovo, Harmanli municipality, Haskovo region 
6 Gamza (red) village of Shishmanovo, Harmanli municipality, Haskovo region 
7 Tamyanka (white) village of Shishmanovo, Harmanli municipality, Haskovo region 
8 Mavrud (red) village of Shishmanovo, Harmanli municipality, Haskovo region 
9 Mavrud (red) village of Susam, Mineralni Bani municipality, Haskovo region 

10 Tamyanka (white) village of Susam, Mineralni Bani municipality, Haskovo region 

Table 2 Chemical composition of grapes from the selected experimental samples. 

Sample  
No 

Grape cultivar Chemical indicators 
Sugars, g.l-1 Titratable acids, g.l-1  рН 

1 Dimyat  161.00 4.57 3.41 
2 Red Misket  198.00 3.50 3.84 
3 Mavud  184.00 4.32 3.84 
4 Pamid  210.00 3.71 3.99 
5 Pamid  205.00 2.64 3.96 
6 Gamza  189.00 4.97 3.68 
7 Tamyanka  222.00 4.16 3.88 
8 Mavrud  190.00 5.05 3.67 
9 Mavrud  181.00 6.87 3.52 

10 Tamyanka  236.00 5.49 3.90 

https://dionysosvine.eu/en/
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Alcoholic fermentation 

Sulphitation of the fermentation substrate was applied 

using a 5% solution of H2SO3 in a 50 mg.l-1 SO2 dosage. 

The spontaneous alcoholic fermentation took place at 

a temperature of 25 °C. The process progress was daily 

monitored by refractometer, after the homogenization 

of the solid parts with the liquid phase by stirring 

(Figure 1). The change in dry matter (%) was 

monitored for 13 days until a constant value was 

maintained.  

 
 

Figure 1 Spontaneous alcoholic fermentation of the 

selected experimental samples 
 

After establishing the alcoholic fermentation end for all 

experimental samples, the liquid phase was separated 

from the solid parts without pressing. The wines were 

placed in polyethylene terephthalate (PET) containers 

and stored for further investigation and analysis of 

their chemical composition and organoleptic 

properties (Figure 2). 
 

 
 

Figure 2 Experimental wines after completion of the 

alcoholic fermentation 

 

Chemical composition of the experimental wines  

After completion of the alcoholic fermentation, the 
experimental wines were analyzed for the indicators 
(Ivanov et al., 1979): 

residual sugars, g.l-1 – Schoorl method 
alcohol, vol.% – by pycnometric method 
titratable acids, g.l-1 – titration with 0.1 n NaOH with 
bromothymol blue indicator 
volatile acids, g.l-1 – titration with 0.1 n NaOH with 
phenolphthalein indicator 
pH – by pH meter by direct electrode dipping into the 
wine 

Organoleptic profile of the experimental wines 

Upon determining the chemical composition of the 

obtained wines, an organoleptic analysis was 

performed. The experimental samples were evaluated 
by a tasting panel of 7 oenologists. The sensory 

characteristics of the variants were represented by 

radial (spider) diagrams using the principal 
characteristics method (Prodanova, 2007). 

Results and discussions  

Dynamics of the alcoholic fermentation 

The fermentation of grape juice into wine is a complex 
microbiological process in which yeasts play a central 
role. They derive from the surfaces of grapes, surfaces 
of winery equipment, and from inoculum culture. Wine 
fermentation is either carried out naturally without 
inoculation or by inoculation of grape juice with 
selected wine yeasts (Nurgel et al., 2002; Howell et al., 
2006; Papathanasiou et al., 2006; Varela et al., 2009; 
Bouloumpasi et al., 2021). 

The spontaneous alcoholic fermentation was carried 
out mainly by non-Saccharomyces yeasts, which were 
part of the natural microflora of grapes. They were 
related to versatile species and genera and had 
different technological characteristics – resistance to 
alcohol, SO2, osmotic pressure, pesticides, etc. (Zhang 
et al., 2021; Maicas and Mateo, 2023). 

Çelik et al. (2017) observed a diversity of 
Saccharomyces cerevisiae and non-Saccharomyces spp. 
during spontaneous fermentation. Saccharomyces 
cerevisiae and Hanseniaspora uvarum were dominant 
at the beginning. In the middle of the process, 
Saccharomyces cerevisiae started to overcome other 
yeasts and later it was the only species isolated at the 
end of the fermentation.  

Wine fermentation kinetics studied the growth of wine 
yeast, the consumption of sugars, the production of 
ethanol, the generation of heat, and the accumulation 
of primary and secondary metabolites during 
fermentation. Early in fermentation, the growth rate 
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was proportional to cell concentration as cells double, 
commonly referred to as "logarithmic growth", 
"exponential growth" or the "lag phase". As the growth-
limiting nutrient was exhausted, growth levels off, and 
biomass concentration reached a steady state, termed 
the "stationary" phase. As cells stopped growing due to 
the lack of nutrients and senesce, active cell 
concentration dropped, typically known as the "death" 
or "inactivation" phase (Miller and Block, 2020). 

Yeasts were present in fresh must without SO2 at 105 to 
106 CFU/ml. Once fermentation began the cell number 
increased from 107 to 108 CFU/ml during tumultuous 
fermentation. The maximum cell number was achieved 
at that stage. The ethanol formed, the exhaustion of 
sugars, the accumulation of toxic products such as fatty 
acids, and the depletion of intracellular sterols killed 
the yeast cells (Padro et al., 1989). 

In the conducted experiment, the course of the 
fermentation process of white and red wines was 
monitored refractometrically for 13 days. The dynamic 
of its progress in all experimental samples has been 
presented in Figure 3. 

Until the 24th – 36th hour, there was no indication of a 
start of the alcoholic fermentation. For most samples, 
the process started between the 48th and 72nd hours, 
and for some of them, for example, Red Misket (No. 2), 
Mavrud (No. 9) and Tamyanka (No. 10), the onset of the 
fermentation was delayed by a further 24–48 hours. 
That was probably due to the inhibitory effect of the 
added SO2 and the time needed for the available 
microorganisms to adapt to the surrounding 

conditions. In the case of the Tamyanka sample (No. 
10), the osmotic shock on the available yeast probably 
intervened too. It was noteworthy that samples Pamid 
(No. 4, No. 5) and Tamyanka (No. 7) had a more 
dynamic process despite the higher initial sugar 
content, compared to Dimyat (No. 1). That had justified 
the assertion that on the grapes of the separate 
samples, there were yeasts different in quantity, 
resistance to inhibitors and fermentation activity, 
which carried out the process. In some strains, 
adaptation to the surrounding conditions was 
necessary to start and carry out active fermentation, in 
the presence of SO2 and higher sugar content, 
respectively osmotic pressure.  

Most samples practically completed the process of 
alcoholic fermentation on the 8–9th day. The dry 
substances concentration, measured with a 
refractometer, was within the range of 5–8% 
depending on the fermented sugars and the alcohol 
formed. Delayed and incomplete fermentation was 
found in samples of the cv. Tamyanka (No. 7, No. 10) 
which might be due to the lower concentration of wine 
yeast on the grapes and the weaker activity of those 
present. The sample monitoring was suspended after 
the 13th day. 

Spasov et al. (2017) also found a delay in the 
spontaneous process during the first 24 hours of the 
fermentation of Mavrud grape pomace, which was due 
to sulfitation and after adaptation to the medium, 
Saccharomyces yeast became predominant during the 
process. 

 

Figure 3: Alcoholic fermentation dynamics of the experimental wines. 
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Lleixa et al. (2016) indicated differences in the rate of 
fermentation depending on the type of yeast that 
conducted it, as well as on the variety and composition 
of the grape pomace. The Macabeo must inoculated 
with Hanseniaspora vineae required a longer 
fermentation process (19 days) than those inoculated 
with Saccharomyces cerevisiae (14 days) due to slower 
fermentation kinetics and a longer latency phase. 
However, Merlot grapes inoculated with Hanseniaspora 
vineae and with Saccharomyces cerevisiae showed a 
similar fermentative process completed in 9 days.  

Zabukovec et al. (2020) studied yeast microbiota and 
dynamics of the spontaneous alcoholic fermentation of 
grape must of different grape varieties. The kinetics of 
the process depended on the composition and initial 
count of the fermentative yeast strains and the must 
composition, especially the sugar content, assimilable 
nitrogen, and vitamin concentration. They tested 
different ratios of the indigenous strains of 
Saccharomyces and non-Saccharomyces species for 
must inoculation, which allowed the positive 
properties of the strains to be expressed and good 
quality wines to be produced.  

Chemical composition of the obtained white and 
red wines 

Wine yeast species which drive alcoholic fermentation 
contribute to the enrichment of wine with different 
chemical compounds most of them with positive effect 
improving their sensory characteristics. That is due to 
their specific metabolism (Vilanova et al., 2005; 
Dimopoulou et al., 2020; Zhang et al., 2021). Whilst 
Saccharomyces cerevisiae is primarily responsible for 
the conversion of sugar to alcohol, the activities of 
various non-Saccharomyces species enhance flavor and 

influence the chemical profile of the wine (Nurgel et al., 
2002; Papathanasiou et al., 2006; Varela et al., 2009; 
Parapouli et al., 2010; Bouloumpasi et al., 2021; Mislata 
et al., 2021). Some non-Saccharomyces yeast are known 
for lower ethanol yields than Saccharomyces cerevisiae. 
Sugar consumption in those cases produces higher 
amounts of compounds other than ethanol, such as 
glycerol or pyruvic acid or to increase yeast biomass 
(Benito et al., 2015; Karabegovic et al., 2020). 

Upon the completion of the spontaneous alcoholic 
fermentation, determined by monitoring the process 
dynamics and the change of % dry matter in the 
medium, the resulting wines were separated from the 
solid matter. All samples were analyzed to identify the 
reducing (residual) sugars, alcohol content, titratable 
acids, volatile acids and pH. The data from the wines’ 
composition analyses have been presented in Table 3. 

The residual sugar rates in the wines corresponded to 
the "dry" category in eight of the ten samples. That was 
in agreement with the degree of fermentation 
completion monitored refractometrically. A higher 
ratio of unfermented sugars was analyzed in the 
samples of cv. Tamyanka (No. 7, No. 10), as in the 
second sample they were much more. 

The determined alcoholic concentration of the 
experimental wines corresponded to the ratio of 
fermented sugars, with the average conversion factor 
being in the range of 0.59–0.61. The highest alcohol 
contents were found in the Tamyanka (No. 7) and the 
Pamid (No. 4) samples. The wines with a lower alcohol 
ratio were Mavrud (No. 8, No. 9), and the lowest was 
found in Tamyanka (No. 10), where the process had not 
been fully completed. 

 

Table 3 Chemical composition of spontaneously fermented experimental wines. 

 
Sample  

No 

 
Cultivar 

Residual 
sugars  

g.l-1 

Alcohol 
vol. % 

Titratable acids  
g.l-1 

Volatile acids 
g.l-1 

рН 

1 Dimyat  1.28 10.30 6.67 0.36 3.29 

2 Red Misket  1.68 12.00 4.64 0.47 3.76 

3 Mavud  1.68 11.20 7.93 0.27 3.56 

4 Pamid  1.16 12.70 4.61 0.41 3.98 

5 Pamid  1.16 12.40 4.38 0.36 3.86 

6 Gamza  1.31 11.40 6.17 0.35 3.63 

7 Tamyanka  14.8 13.10 5.35 0.33 3.90 

8 Mavrud  4.60 11.10 6.33 0.32 3.66 

9 Mavrud  2.06 10.50 6.23 0.29 3.51 

10 Tamyanka  87.00 7.60 11.95 3.15 3.66 
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The titratable acids ratios varied within relatively wide 
limits and corresponded to the initial acids in the 
grapes. There was an increase in acidity in all samples, 
which was explained by the predominance of synthesis 
over the metabolism of various organic acids during 
fermentation. In the Tamyanka sample (No. 10), the 
increase in titratable acidity was also related to the 
accumulation of high concentrations of volatile acids. 
In the remaining samples, the volatile acidity was 
within the normal ranges for spontaneously fermented 
wines. 

Little changes were found in the pH values compared to 
those determined in the grape juice. Most wines 
showed a slight decrease in pH due to increased acid 
formation. 

The resulting values of the investigated main chemical 
indicators of the wines’ composition justified the 
expectation that a sufficient amount and resistant yeast 
cells were available on the experimental grapes, which 
carried out an energetic and in most cases complete 
alcoholic fermentation, effectively converted sugars in 
alcohol and formed normal rates of volatile acids. An 
exception was the Tamyanka sample (No. 10), where 
the fermentation started hard, proceeded slowly, and 
did not finish completely. The wine had low rates of 
alcohol (7.60 vol. %) and more unfermented sugars 
(87.00 g.l-1), and the volatile acids produced were very 
high in content (3.15 g.l-1). The reasons for these 
deviations in the sample were likely to be the lack of 
sufficient and active wine yeast in the specific batch of 
grapes, its high sugar content, and the associated 
osmotic shock, as well as the presence of unfavorable 
or harmful microflora. 

Spasov et al. (2017) found no deviations in the rates of 
the main chemical indicators from the composition of 
experimental samples of the cv. Mavrud, which were 
within normal ranges for red dry wines. The residual 
sugar content corresponded to completed 
fermentation. A more significant difference was 
observed only in the amount of alcohol formed, due to 
the difference in the sugar content of the grapes from 
the individual batches. Relatively higher differences 
determined the amount of sugars used for the 
formation of alcohol and those for the accumulation of 
biomass and secondary metabolites. 

Zabukovec et al. (2020) used different initial ratios of 
indigenous Saccharomyces and non-Saccharomyces 
yeasts as inoculum and found different fermentation 
kinetics and concentrations of volatile and non-volatile 
compounds in the wine. When the process stopped, 

different concentrations of unfermented sugars were 
measured in the samples. They observed the best 
results in a combination dominated by Saccharomyces 
cerevisiae (80%), Hanseniaspora uvarum (10%), and 
Starmerella bacillaris (10%). This combination led to 
an appropriate volume fraction of alcohol, a lower 
concentration of acetic acid, and significantly highest 
quantity of volatile thiols and higher alcohols.  

Çelik et al. (2017) identified a total of 30 aroma 
compounds in Narince spontaneous fermented wines. 
Isoamyl alcohol and 2-phenylethyl alcohol were the 
most abundant higher alcohols. Ethyl acetate was the 
major ester compound and acetaldehyde was the most 
important carbonyl compound. The most abundant 
volatile acids were octanoic and hexanoic acids.  

Lleixa et al. (2016) in alcoholic fermentation with yeast 
Hanseniaspora vineae and with Saccharomyces 
cerevisiae found that both yeasts produced alcohols, 
esters, acids, acetates, carbonyl compounds, and 
terpenes. Of the alcohols phenyl ethanol provided good 
aromas, described as rose and honey-like. Among the 
identified esters, ethyl hexanoate reached the 
threshold of perception and contributed a green apple 
aroma. Of the identified acids hexanoic, decanoic, and 
octanoic acid showed the highest concentration. Of the 
acetates, phenethyl acetate was 50 times more 
abundant in wines fermented with Hanseniaspora 
vineae than in those fermented with Saccharomyces 
cerevisiae. 

Organoleptic profile of the obtained experimental 
white and red wines 

Sensory characteristics of wine also strongly depend on 
the yeast species conducting the alcoholic 
fermentation. Many substances, especially volatile 
ones, synthesized by the yeast affect the aroma and 
taste. Thus they significantly impact the wine’s final 
style (Vilanova et al., 2005; Dimopoulou et al., 2020; 
Mislata et al., 2021). The indigenous non-
Saccharomyces and autochthonous Saccharomyces 
cerevisiae strains are highly recommended because 
they not only improve quality and complexity but also 
impact the wines with typical sensory characteristics 
specific to each wine area (Liang et al., 2013; 
Karabegovic et al., 2020; Bouloumpasi et al., 2021; 
Zhang et al., 2021). 

After determining the chemical composition of the 
experimental white and red wines, all samples were 
subjected to an organoleptic analysis by a tasting panel 
of 7 oenologists. The sensory profiles of the variants 
have been presented in Figure 4 and Figure 5. 
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Figure 4 Sensory profile of white spontaneously fermented wines. 

 

Figure 5 Sensory profile of red spontaneously fermented wines. 
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In the case of white wines, the colours were rated low 
due to the presence of beige-brown nuances, due to the 
fermentation with the solid parts, and the enrichment 
of the liquid with phenolic compounds. The intensity 
and purity of the aromas were relatively well 
expressed. In the Dimyat sample (No. 1) the fruity 
nuances dominated, and in the Tamyanka sample (No. 
7) the floral notes were more pronounced. In these 
wines, the more intense taste aroma, fruity-floral, was 
also highly assessed. The taste of these samples was 
balanced, and the acids were well incorporated. The 
Red Misket wine (No. 2) was slightly roughened 
because the fermentation with the skins had a stronger 
negative effect on both the aroma and the taste. The 
problems with the course of the alcoholic fermentation 
in the sample of the cv. Tamyanka (No. 10) had a 
negative impact on the wine sensory profile. It had a lot 
of residual sugars, an impure aroma, and an 
inharmonious taste. In the case of red wines, the colour 
intensity was low in all samples, and only in Mavrud 
(No. 8) it was higher. The aromas were relatively pure, 
medium-intensive. In Pamid wines, the aromatic 
nuances were mainly vegetal. In Gamza (No. 6) earthy 
notes dominated, and in Mavrud (No. 8, No. 9) fruity-
vegetal nuances prevailed. In terms of taste, the wine 
from Mavrud (No. 8) was rated the highest, followed by 
Mavrud (No. 9) and Gamza (No. 6). All wines had the 
sensory profile of dry wines that was a prerequisite for 
the presence of active own strains of wine yeast. 

Spasov et al. (2017) established in the spontaneously 
fermented Mavrud wines a strong intensity, with a 
deep ruby-red nuance, fruity and vegetal notes in the 
aroma, and a relatively balanced taste. 

Ilieva et al. (2019) found that the organoleptic profile 
of experimental red wines Vranec and Cabernet 
Sauvignon, fermented with autochthonous yeast 
strains Saccharomyces cerevisiae revealed superiority 
in comparison with control wines produced with 
commercial strain SiHa. The obtained wines were of 
higher quality. Sensory analyses showed ruby-red, 
vivid color and enhanced mature fruit nuance in the 
aroma because of the higher content of esters.  

In the descriptive test of Macabeo and Merlot wines, 
Lleixa et al. (2016) observed that those fermented with 
Hanseniaspora vineae received the best rating. These 
wines showed a significantly stronger flowery aroma 
profile than wines produced with Saccharomyces 
cerevisiae. 

Conclusion 
The results obtained from the chemical and 
organoleptic analysis of the experimental 
spontaneously fermented white and red wines 
confirmed the presence of active natural microflora on 
the grapes. The wine yeast strains that carried out the 
spontaneous alcoholic fermentation in the samples 
demonstrated high fermentation activity. The process 
was dynamic, efficient, and fully complete, ensuring 
a high conversion of sugars into alcohol. The formed 
metabolites were within acceptable ranges and the 
trial wines had normal rates of the investigated 
indicators of their chemical composition. The 
exception was the Tamyanka sample (No. 10), where 
the fermentation started hard, proceeded slowly, and 
did not finish completely, probably due to the lack of 
sufficiently active natural microflora. All samples had 
specific sensory profiles, with a positive rating of the 
organoleptic criteria, according to the variety and the 
created experimental conditions for their making. 
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