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 Background: This study aimed that yeasts with oenological potential in the Pampa 
Gaúcho region could constitute an innovative element, to be employed either 
individually or in association with other yeasts, in order to add value to wine produced 
in the area. Methods: Autochthonous yeast strains isolated from Vitis vinifera grapes at 
a stage of industrial maturation were collected from the Tannat, Cabernet Sauvignon, 
and Merlot varieties in vineyards of the Dom Pedrito-RS city (Latitude 30º 58' 58" S, 
Longitude 54º 40' 23" W). Further, a commercial S. cerevisiae UCD522 yeast strain 
(Maurivin, London, UK) was used as a control microorganism. Results: The 
prospection and sampling of yeasts in three Vitis vinífera cultivars led to the isolation of 
39 strains, 27 of which were isolated from Cabernet Sauvignon grapes, 5 from Tannat 
grapes, and 7 from Merlot grapes. Our technological characterization of these strains 
revealed that, of the 39 autochthonous strains isolated, 21 yielded smooth colonies with 
mucous texture and convex shape, while 18 (CS4, CS5, M8, M9, CS11, CS12, CS13, 
CS14, CS15, CS16, CS17, M19, M20, CS21, T22, T31, ORG54, and ORG56) yielded 
rough colonies with grainy texture and flat shape. Further, it appears that the cell 
morphology of 3 strains (GT47, ORG55, and GCS57) was spherical, while that of 7 
others (GM59, GT48, GM49, GM 50, GCS51, GCS52, and GT46) appeared to be 
apiculate, 4 (GCS58, CS45, CS41b, and CS41a) were ovoid, and the remaining 
25 strains were expanded ovoid cells. Conclusions: We isolated 39 autochthonous 
yeast strains from grapes collected in the Campanha Gaúcha region of Brazil, 3 of 
which appear to have similar characteristics as the Saccharomyces control strain. 
During fermentation of sulphited must from overripe Cabernet Sauvignon grapes, these 
three autochthonous yeasts were able to produce wines with high alcohol 
content, similar to what was observed for the control strain. However, when using 
pasteurized must, low alcohol levels were observed. Overall, our results indicate that 
these three isolated and characterized autochthonous strains have oenological potential 
and would be best used in co-cultivation fermentation processes with other 
Saccharomyces species in order to exploit their full potential. This study represents a 
significant step in advancing wine production in the Campanha Gaúcha region, acting 
as a foundation for the continued investigation of progressive oenological manipulation. 
Additional studies are necessary to determine additional applications for these strains 
and further evaluate their distinctive effects on wine produced in the area.  
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INTRODUCTION 
 

Yeasts employed in alcoholic fermentation play an important role in oenology, and can affect the alcohol 
content, color, taste, aroma, and structure of the wine (Álvarez-Pérez et al., 2012, Fleet, 2003, Holt et al., 2013, 
Liang et al., 2013, Loira et al., 2013). Notably, the various species of yeast typically involved in the 
fermentation of grape must into wine can be classified into two primary groups: (i) non-Saccharomyces species, 
which develop in the early stages of fermentation and are associated with low alcohol levels; and, 
(ii) Saccharomyces strains, which become dominant with increasing ethanol concentrations (Barata et. al., 2012, 
Suárez-Lepe and Íñigo Leal, 2004, Tristezza et al., 2013). Currently, there is an ample assortment of yeasts that 
can be used for oenological manipulation, ranging from orthodox alcoholic fermentations without significantly 
affecting other properties of the wine to the specific aim of enhancing wine flavour  (Callejon et al., 2010, 
Molina et al., 2009). While the properties of many of these yeast strains and their subsequent effect on 
winemaking have been characterized, the search for final products with distinctive traits continues worldwide. 

Recently, winemaking that utilizes autochthonous yeasts has been evaluated as an alternative way to 
enhance wine fermentation in several countries (Capece et al., 2012, Chavan et al., 2009, Contreras et al., 2015, 
Liang et al., 2013, Scacco et al., 2012, Settanni et al., 2012, Synos et al., 2015). This oenological advancement 
is largely related to the ability of the autochthonous yeasts to impart unique features to the wine, making the 
quality of the final product more region-specific (Domizio et al., 2007, Holt et al., 2013, Liang et al., 2013, 
Moreira et al., 2011). For example, Settanni et al. (2012) isolated three autochthonous yeast species with a 
technological aptitude for wine production when evaluating 51 strains of S. cerevisiae from the local biome 
(Sicily, Italy). Similarly, Scacco et al. (2012) previously identified other native yeast strains found in Sicilian 
wines that are capable of producing higher concentrations of the compounds responsible for pear fruit notes, a 
characteristic aroma of wines from this region.  

In addition to the use of autochthonous yeast strains, there has also been a recent surge of interest in mixed 
fermentation using both Saccharomyces and non-Saccharomyces wine yeasts, with the aim of improving wine 
quality and complexity. In fact, Gobbi et al. (2013) showed that simultaneous fermentation using Lachancea 
(Kluyveromyces) thermotolerans and S. cerevisiae significantly increased the spicy notes found in a wine. 
Moreover, in a similar study on the interactions between S. cerevisiae and non-Saccharomyces yeasts (Sadoudi 
et al., 2012), it appears that the entire aromatic metabolic pathway can be altered depending on the type of yeast 
used during vinification. Thus, it would appear that various techniques, including the use of native yeasts and 
mixed species fermentation, can be used to produce enhanced region-specific wines. However, these techniques 
have gone largely underused in some countries. 

In Brazil, the main region for the production of fine wines is the Campanha Gaúcha, a part of the Pampa 
Gaúcho (Latitude 30°S, Longitude 54°W; altitude 100-300 m). Notably, this region is characterized by sandy 
soil with good drainage, a temperate climate with hot and dry summers, an average annual rainfall of 1,370 mm, 
an average thermal amplitude of 17 ºC in the summer, and an average total sunlight of 2.372 h each year. The 
wines from this region have been praised at both the national and international level. However, there is currently 
a need to investigate oenological alternatives in order to continue developing distinctive features in such a 
competitive global market.  

In the present study, we sought to evaluate the oenological potential of various non-Saccharomyces yeasts 
isolated from fine grapes collected from the Campanha region of Rio Grande do Sul in Brazil. In doing so, three 
specific strains, isolated from Cabernet Sauvignon, Merlot, and organic-grown Cabernet Sauvignon grapes, 
were identified as having fermentation properties similar to or better than an S. cerevisiae control strain and 
were, therefore, further characterized here. Thus, it would appear that yeasts with oenological potential in the 
Pampa Gaúcho region could constitute an innovative element, to be employed either individually or in 
association with other yeasts, in order to add value to wine produced in the area. 

 
MATERIALS AND METHODS 

 
Autochthonous yeast strains isolated from Vitis vinifera grapes at a stage of industrial maturation were 

collected from the Tannat, Cabernet Sauvignon, and Merlot varieties in vineyards of the Dom Pedrito-RS 
city (Latitude 30º 58' 58" S, Longitude 54º 40' 23" W). Further, a commercial S. cerevisiae UCD522 yeast strain 
(Maurivin, London, UK) was used as a control microorganism. For each grape variety, approximately 15 kg of 
grapes were randomly collected in the vineyard during the 2014/2015 season, 1.5 kg of which was used to 
isolate the yeasts. A 0.1 mL aliquot of grape must from each variety was inoculated on the surface of yeast 
extract peptone dextrose (YEPD) agar (n = 10) and incubated at 30 ºC for 72 h. A total of 55 typical yeast 
colonies were then selected and subcultured into YEPD medium supplemented with 6 g/L tartaric acid and 
incubated at 30 ºC for 72 h. Of these, 39 colonies, as well as the positive control, were also inoculated in YEPD 
medium supplemented with 30 mg/mL chloramphenicol and incubated at 30 ºC for 72 h. After isolation, the 
strains were conserved in YEPD agar at 4 ºC.  
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The 39 yeast isolates and the positive control underwent various characterization tests, including stress 
tolerance, fermentative capacity, production of hydrogen sulphide (H2S), tolerance to temperature (24, 28, 32, 
and 37 ºC), and tolerance to ethanol (10, 13, and 15 %) (Guimarães et al., 2006). The data obtained in this 
technological characterization were converted into dimensionless values, assigning the following values to each 
isolate: "0" for very low/null levels; "1" for low levels; "2" for medium levels; and "3" for high levels as 
previously described (Capece et al., 2012).  

Three yeast strains (CS45, GM50, and ORG55) that presented a performance similar to that of the positive 
control in the technological characterization assays were selected for molecular identification by sequencing 
according to the Sanger method (França et al., 2002). DNA was extracted using the ZR Fungal/Bacterial DNA 
MiniPrep™ kit. PCR amplification of the ITS 1 and 2 regions was performed using specific primers, and 
purification of amplified DNA was performed with the QIAquick Gel Extraction®  kit. The reaction was 
prepared using the Big Dye Terminator v 3.1 Cycle Sequencing kit (Applied Biosystems, Warrington, UK), and 
subsequent sequencing was performed on a Life Technologies ABI 3500 platform. The sequences obtained were 
compared with those from the National Center for Biotechnology Information using BLAST software 
(BLAST/NCBI) (http://blast.ncbi.nlm.nih.gov). The three strains selected for molecular identification were then 
subjected to microvinification. This process was carried out in two independent assays: microvinification in 
sulphited must, simulating a common vinification condition, and microvinification in pasteurized must, which 
was intended to represent an environment without competition from contamination present in the must. These 
assays are described below. 

Cabernet Sauvignon grapes were received and stored for 1 day in a cold chamber at 2 ºC, followed by 
destemming and crushing, physicochemical analysis (density of 1.1319, 26.01 degrees Babo, pH 3.23, total 
acidity of 92.7 meq/L, and volatile acidity of 1.9 meq/L), weighing, and sulphiting with potassium 
metabisulphite (15 mg/kg). The isolated positive control and three autochthonous yeast strains were added one 
day later at a concentration of 107 CFU/mL. The maceration with skin took place on the fifth day of 
fermentation, with three daily pumpings. The solids-liquids separation also occurred on the fifth day of 
fermentation, and was monitored up to the fortieth day, when the racking and evaluation of the completely 
fermented wines were carried out. The positive control and three autochthonous yeasts were added at a 
concentration of 107 CFU/mL to pasteurized grape juice samples (density of 1.1007, 20.37 degrees Babo, pH 
3.26, total acidity of 92.4 meq/L, and volatile acidity of 5.35 meq/L). These samples lacked preservatives and 
were chaptalized with enough glucose to yield 14.5 % alcohol (v/v). As in the sulphited must, the 
physicochemical analysis of the wine took place 40 days into the fermentation process. 

 
RESULTS AND DISCUSSION 

 
The prospection and sampling of yeasts in three Vitis vinífera cultivars led to the isolation of 39 strains, 27 

of which were isolated from Cabernet Sauvignon grapes, 5 from Tannat grapes, and 7 from Merlot grapes. Our 
technological characterization of these strains revealed that, of the 39 autochthonous strains isolated, 21 
yielded smooth colonies with mucous texture and convex shape, while 18 (CS4, CS5, M8, M9, CS11, CS12, 
CS13, CS14, CS15, CS16, CS17, M19, M20, CS21, T22, T31, ORG54, and ORG56) yielded rough colonies 
with grainy texture and flat shape. Further, it appears that the cell morphology of 3 strains (GT47, ORG55, and 
GCS57) was spherical, while that of 7 others (GM59, GT48, GM49, GM 50, GCS51, GCS52, and 
GT46) appeared to be apiculate, 4 (GCS58, CS45, CS41b, and CS41a) were ovoid, and the remaining 25 strains 
were expanded ovoid cells (Table 1). 

 
Table 1: Morphological characteristics of autochthonous yeast strains isolated from vineyards located in the Campanha region of Rio 

Grande do Sul.  

Sample Code 
Morphological 
feature of the colony 
* 

Cellular 
morphological 
feature ** 

Sample Code 
Morphological 
feature of the colony 
* 

Cellular 
morphological 
feature ** 

CT (control) 1 3 CS 40 1 4 
CS 4 3 4 CS 41a 2 3 
CS 5 3 4 CS 41b 2 3 
M 8 3 4 CS 43 1 4 
M 9 3 4 CS 44 1 4 
CS 11 3 4 CS 45 1 3 
CS 12 3 4 GT 46 1 2 
CS 13 3 4 GT 47 2 1 
CS 14 3 4 GT 48 1 2 
CS 15 3 4 GM 49 1 2 
CS 16 3 4 GM 50 1 2 
CS 17 3 4 GCS 51 1 2 
M 19 3 4 GCS 52 1 2 
M 20 3 4 GCS 53 2 4 
CS 21 3 4 ORG 54 3 4 



289                                                               Suziane Antes Jacobs et al, 2016 
Australian Journal of Basic and Applied Sciences, 10(10) June 2016, Pages: 286-294 

 

T 22 3 4 ORG 55 2 1 
T 31 3 4 ORG 56 3 4 
CS 34 1 4 GCS 57 1 1 
CS 35 1 4 GCS 58 1 3 
CS 36 1 4 GM 59 1 2 

* 1: Smooth colonies with mucous texture and convex shape; 2: Smooth colonies with mucous texture, orange pigmentation, and convex 
shape; 3: Rough colonies with grainy texture and flat shape; 4: Unvalued. 
** 1: spherical; 2: apiculate; 3: ovoid; 4: extended ovoid. 

 
The fermentative capacity, via the production of gas, of the 39 autochthonous yeast strains was assessed by 

trapping the gas in Durham tubes. Of the isolates analyzed, only 7 strains (T31, CS40, CS41a, CS41b, GCS53, 
ORG54, and ORG56) showed little to no fermentative capacity, whereas 10 strains (CS40, GT46, GM49, 
GCS51, GCS53, ORG54, ORG56, GCS57, GCS58, and GM59) were unable to tolerate osmotic and thermal 
stress. Medium or high production of H2S was observed for 16 yeasts (CS4, CS5, CS11, CS12, CS15, CS16, 
CS17, M19, M20, CS21, CS34, CS35, CS36, CS43, ORG54, and GCS57) in this study. Further, all isolates 
grew at the temperatures employed during the tolerance test, and only 4 strains (CS40, CS43, CS44, and 
GCS51) had low tolerance to ethanol (Table 2). 

 
Table 2: Technological characterization of 39 autochthonous strains isolated from vineyards located in the Campanha region of Rio Grande 

do Sul.  

Sample Code Fermentative Capacity Stress Tolerance Production of H2S Temperature tolerance  
Tolerance to 
Ethanol 

CT (control) 3 3 0 3 3 
CS 4 2 3 2 3 3 
CS 5 2 3 2 3 3 
M 8 3 3 1 3 3 
M 9 2 3 1 3 3 
CS 11 3 3 3 3 3 
CS 12 2 3 3 3 3 
CS 13 2 3 1 3 3 
CS 14 2 3 1 3 3 
CS 15 2 3 3 3 3 
CS 16 2 3 3 3 3 
CS 17 2 3 2 3 3 
M 19 3 3 2 3 3 
M 20 3 3 2 3 3 
CS 21 2 3 2 3 3 
T 22 2 3 1 3 3 
T 31 1 3 1 3 3 
CS 34 2 3 2 3 3 
CS 35 3 3 2 3 3 
CS 36 2 3 3 3 3 
CS 40 0 0 4 2 1 
CS 41a 0 3 0 3 2 
CS 41b 0 3 0 3 2 
CS 43 2 3 2 3 1 
CS 44 2 2 0 3 1 
CS 45 3 3 0 3 3 
GT 46 3 0 0 2 2 
GT 47 3 3 0 3 2 
GT 48 3 3 0 3 2 
GM 49 3 0 0 2 2 
GM 50 3 3 0 3 3 
GCS 51 3 0 0 2 1 
GCS 52 3 1 0 3 2 
GCS 53 0 0 4 2 4 
ORG 54 0 0 3 2 4 
ORG 55 3 3 0 3 3 
ORG 56 0 0 4 2 4 
GCS 57 3 0 2 2 3 
GCS 58 2 0 0 2 2 
GM 59 3 0 0 2 2 

Values indicate the following levels: 0: very low/null; 1: low; 2: medium; 3: high (Capece et al., 2012); 4: Unvalued. 
 
Interestingly, three isolates (CS45, GM50, and ORG55) appeared to behave similar or better than 

the positive control in our technological characterization assays. These strains were, therefore, selected for 
further molecular identification. Sequencing of the rDNA region of strain CS45, isolated from Cabernet 
Sauvignon grapes, showed 99% identity with the Lachancea thermotolerans species. On the other hand, 
the rDNA sequence of strain GM50, isolated from Merlot grapes, was observed to have 98% sequence identity 
to the Hanseniaspora uvarum species. Finally, the rDNA sequence of the third strain (ORG55), an isolate from 
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organically grown Cabernet Sauvignon grapes, appears to share 97% identity with the Metschnikowia 
pulcherrima species (Table 3, Figs. 1–3). 

 
Table 3: Identification of three specific autochthonous strains isolated from vineyards located in the Campanha region of Rio Grande do 

Sul.  

Species 
Identification of isolate 
* 

Accession Number % identity Grape Variety 

Lachancea 
thermotolerans 

CS45 
 
CU928180 
 

99% Cabernet Sauvignon 

Hanseniaspora uvarum GM50 KF728823 98% Merlot 
Metschnikowia 
pulcherrima 

ORG55 HG421420 97% 
Cabernet Sauvignon grown in 
organic system 

* The genomic nucleotide sequences and alignments to determine the percentage of identity between the species are shown in Figs. 1–3. 
 
CS45  10 - CCTACCCTGATTTGAGGTC-AACTTTATGAATACTGTTTGCCAGACTGTCTGTACTTTCA - 68 
L. thermotolerans  1137580 - CCTA-CCTGATTTGAGGTCAAACTTTATGAATACTGTTTGCCAGACTGTCTGTACTTTCA - 

1137638 
CS45            69 - GTAAAAGCCTTTAAAACGCCTACTAACGCCACTACGAGTTGGTAAAACCTAATACGCAGA - 128 
L. thermotolerans  1137639 - GTAAAAGCCTTTAAAACGCCTACTAACGCCACTACGAGTTGGTAAAACCTAATACGCAGA - 

1137698 
CS45          129 - GTATCAGCGGACTGGACTAAAACCTCAGTCAGCAACAGCCAGATGGCCAGCATTTTCAAG - 188 
L. thermotolerans  1137699 - GTATCAGCGGACTGGACTAAAACCTCAGTCAGCAACAGCCAGATGGCCAGCATTTTCAAG - 

1137758 
CS45          189 - TTAACCCAGAAAGAGTACCACTCACTACCAAACCCGAGGGTTTGAGAAGGAAATGACGCT - 248 
L. thermotolerans  1137759 - TTAACCCAGAAAGAGTACCACTCACTACCAAACCCGAGGGTTTGAGAAGGAAATGACGCT - 

1137818 
CS45          249 - CAAACAGGCATGCCCCCTGGAATACCAGAGGGCGCAATGTGCGTTCAAAGATTCGATGAT - 308 
L. thermotolerans  1137819 - CAAACAGGCATGCCCCCTGGAATACCAGAGGGCGCAATGTGCGTTCAAAGATTCGATGAT - 

1137878 
CS45          309 - TCACGAATATCTGCAATTCACAATACTTATCGCATTTCGCTGCGTTCTTCATCGATGCGA - 368 
L. thermotolerans  1137879 - TCACGAATATCTGCAATTCACAATACTTATCGCATTTCGCTGCGTTCTTCATCGATGCGA - 

1137938 
CS45          369 - GAACCAAGAGATCCGTTGTTGAAAGTTTTAAATATTTTTTTTCTAAAATGAAAAATAATT - 428 
L. thermotolerans  1137939 - GAACCAAGAGATCCGTTGTTGAAAGTTTTAAATATTTTTTTTCTAAAATGAAAAATAATT - 

1137998 
CS45          429 - GACAATGTTTAAAATACAATAGTTGTTTGTGTTTGTAACCCTTGGGCCGTAAAGCCCAAA - 488 
L. thermotolerans  1137999 - GACAGTGTTTAAAATACAATAGTTGTTTGTGTTTGTAACCCTTGGGCCGTAAAGCCCAAA - 

1138058 
CS45          489 - GAAGAAGCGTTGTAAAATAAATTACTCCACAGTGTGTGTGTAGAGAGACAGTCGTTAACA - 548 
L. thermotolerans  1138059 - GAAGAAGCGTTGTAAAATAAATTACTCCACAGTGTGTGTGTAGAGAGACAGTCGTTAACA - 

1138118 
CS45          549 - GAAAGCATCATCGGCCGCGCAATCAAGCGCAGGCTTTCTGAACTTTCCCGGCTGCTCTAA - 608 
L. thermotolerans  1138119 - GAAAGCATCATCGGCCGCGCAATCAAGCGCAGGC-TTCTGAACTTTCCCGGCTGCTCTAA - 

1138177 
CS45          609 - CAAAATTCTTTWAATGATCCTTCCRCARGGTTYCACYCTACGGAA - 653 
L. thermotolerans  1138178 - CAAAATTCTTT-AATGATCCTTCCGCA-GGTT-CAC-CTACGGAA - 1138218 
 

Fig. 1: 
         

     GM50    1 - TTGTTTAGATCTTTTACAATAATGTGTATCTTTATTGGAGATGYKYGCTTAATTGCGCTG - 60 

H.uvarum  36 - TTGTTTAGATCTTTTACAATAATGTGTATCTTTATTGGAGATGTGCGCTTAATTGCGCTG - 95 
      GM50  61 - CTTCATTAGAGTGTCGCAGTAGAAGYWKTCTTGCTTGAATCTCAGTCAACGTTTACACAC - 120 
H.uvarum  96 - CTTCATTAGAGTGTCGCAGTAGAAGTAGTCTTGCTTGAATCTCAGTCAACGTTTACACAC - 155 
      GM50  121 - ATTGGAGTTTTTTACTTTAATTTAATTCTTTCTGCTTTGAATCYAAAGGTTCAAGGCAAA - 180 
H.uvarum  156 - ATTGGAGTTTTTTACTTTAATTTAATTCTTTCTGCTTTGAATCGAAAGGTTCAAGGCAAA - 215 
      GM50  181 - AAACAAACACAAACAATTTTATTTTATTATWATTTTTTAAACTAAACCAAAATTCCTAAC - 240 
H.uvarum  216 - AAACAAACACAAACAATTTTATTTTATTATAATTTTTTAAACT AAACCAAAATTCCTAAC - 275 
      GM50  241 - GGAAATTTTAAAATAATWTAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGA - 300 
H.uvarum  276 - GGAAATTTTAAAATAATTTAAAACTTTCAACAACGGATCTCTT GGTTCTCGCATCGATGA - 335 
      GM50  301 - AGAACGTAGCGAATTGCGATAAGTAATGTGAATTGCAGATACTCGTGAATCATTGAATTT - 360 
H.uvarum  336 - AGAACGTAGCGAATTGCGATAAGTAATGTGAATTGCAGATACTCGTGAATCATTGAATTT - 395 
      GM50  361 - TTGAACGCACATTGCGCCCTTGAGCATTCTCAAGGGCATGCCTGTTTGAGCGTCATTTCC - 420 
H.uvarum  396 - TTGAACGCACATTGCGCCCTTGAGCATTCTCAAGGGCATGCCTGTTTGAGCGTCATTTCC - 455 
      GM50  421 - TTCTCAAAAGATAATTTTTTATTTTTTGGTTGTGGGCGATACTCAGGGTTAGCTTGAAAT - 480 
H.uvarum  456 - TTCTCAAAAGATAATTTTTTATTTTTTGGTTGTGGGCGATACTCAGGGTTAGCTTGAAAT - 515 
      GM50  481 - TGGAGACTGTTTCAGTCTTTTTTAATTCAACACTTAGCTTCTTTGGAGACGCTGTTCTCG - 540 
H.uvarum  516 - TGGAGACTGTTTCAGTCTTTTTTAATTCAACACTTAGCTTCTTTGGAGACGCTGTTCTCG - 575 
      GM50  541-  CTGTGATGTATTTATGGATTTATTCGTTTTACTTTACAAGGGAAATGGTAATGTACCTTA - 600 
H.uvarum  576 - CTGTGATGTATTTATGGATTTATTCGTTTTACTTTACAAGGGAAATGGTAATGTACCTTA - 635 
      GM50  601 - GGCAAAGGGTTGCTTTTAATATTCATCAAG-TTGACCTCAAATCA - 644 
H.uvarum  636 - GGCAAAGGGTTGCTTTTAATATTCATCAAGTTTGACCTCAAATCA - 680 
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Fig. 2: 
 

ORG55   1 - TTTTAGGCACAAACTCTAAATCTTAACCYTCAWATAYACAATTAAAAAAACTTTCAACAA - 60 
M.pulcherrima  31 - TTTTAGGCACAAACTCTAAATCTTAACCCTCAAATACAC-TTTAAAAAAACTTTCAACAA - 89 
            ORG55  61 - CGGATCTCTT-GTTCTCGCATCGATGAAGAACGCAGCGAATTGCGATACGTAATATGA-T - 118 
M.pulcherrima  90 - CGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAATTGCGATACGTAATATGACT - 149 
            ORG55  119 - TGCAGACGTGAATCATTGAATCTTTGAACGCACATTGCGCCCCGGGGTATTCCCCAGGGC - 178 
M.pulcherrima  150 - TGCAGACGTGAATCATTGAATCTTTGAACGCACATTGCGCCCCGGGGTATTCCCCAGGGC - 209 
            ORG55  179 - ATGCGTGGGTGAGCGATATTTACTCTCAAACCTCCGGTTTGGTCCTGCTTCGGCATAATA - 238 
M.pulcherrima  210 - ATGCGTGGGTGAGCGATATTTACTCTCAAACCTCCGGTTTGGTCCTGCTTCGGCATAATA - 269 
            ORG55  239 - TCAACGGCGCTAGAATAAGTTTTAGCCCCAT-CTTTT-CCTCACCCT - 283 
M.pulcherrima  270 - TCAACGGCGCTAGAATAAGTTTTAGCCCCATTCTTTTTCCTCACCCT - 316 

Fig. 3: 
 

After identifying these three strains, their oenological suitability was also assessed by microvinification of 
sulphited must. To this end, grapes in an advanced stage of maturation, late-harvested, with high sugar content, 
were utilized. Interestingly, the result of various physicochemical analyses of the wines produced with the 
commercial control strain and with the autochthonous strains (CS45, GM50, and ORG55) showed 
statistically significant differences in terms of total acidity, total polyphenol index (TPI), color intensity, volatile 
acidity (> 15 meq/L), and alcoholic content. Only color tonality, free SO2, and total SO2 did not 
show statistically significant differences between the samples (Table 4). Following complete fermentation, all 
the yeasts assayed appeared to have the ability to carry out the fermentation process, producing high alcohol 
content levels (16.98 to 17.90 %, v/v), in agreement with the high initial Babo degree (26.01). Likewise, the 
density (0.9775 to 0.9785) and pH (4.09 to 4.20) values obtained after the fermentation process also appear to be 
consistent with the characteristics of the original must, suggesting a normal fermentation process, with sugar 
consumption (low values of residual sugars) and an increase of the alcohol content, occurred for each. Notably, 
the volatile acidity increased in all fermentation trials, starting from 1.9 meq/L in the must and increasing up to 
18.83 meq/L in the final wine product. Our analysis also indicated that the CS45 isolate was able to significantly 
influence the extraction of total anthocyanins in relation to the other isolates; however, this result was not 
reflected in the color intensity, which was higher for the wine produced from the control yeast. 

 
Table 4: Physicochemical characteristics of wines obtained through fermentation in sulphited must with commercial and three 

autochthonous yeasts. 
  CT** CS45 GM50 ORG55 CV 1 (%) 
Density 0.9775 b* 0.9785 a 0.9784 a 0.9780 ab 0.02 
pH 4.17 ab 4.09 b 4.14 ab 4.20 a 0.87 
Total Acidity (meq/L) 90.533 a 91.067 a 83.733 b 80.067 b 2.86 
Volatile acidity (meq/L) 16.78 ab 18.83 a 16.08 b 17.48 ab 5.37 
Alcohol (% v/v) 17.883 a 16.977 b 17.090 b 17.507 ab 1.35 
Reducing Sugars (g/L) 4.11 b 8.52 a 3.963 b 5.143 b 17.27 
IPT 34.93 a 24.90 b 27.43 ab 27.93 ab 10.39 
Total Anthocyanins (mg/L) 36.601 b 76.565 a 43.068 ab 32.333 b 27.74 
Color Intensity 1.1993 a 0.5147 b 0.7593 b 0.6730 b 15.16 
Color tonality 1.5627 a 1.6620 a 1.6363 a 1.5317 a 9.54 
Total SO2 (mg/L) 8.67 a 21.93 a 15.33 a 26.47 a 65.44 
Free SO2 (mg/L) 4.83 a 4.5 a 4.67 a 4.80 a 19.81 

* Different letters in the row indicate a significant difference at 5% probability, by the Tukey test. ** CT: positive control 
(yeast Saccharomyces cerevisiae UCD522, Maurivin); CS45: autochthonous isolate from Cabernet Sauvignon grapes; GM50: 
autochthonous isolate from Merlot grapes; ORG55: autochthonous isolate from organically grown Cabernet Sauvignon grapes. 
1 Variation Coefficient.  
 

The wines produced from pasteurized grape juice displayed distinct characteristics depending on the strain 
employed. The density and levels of reducing sugars were significantly different for all of the samples. For the 
remaining variables, the autochthonous yeasts presented similar results as the positive control, with the ORG55 
being the strain that differed the most from the control strain (Table 5). Interestingly, the total anthocyanins and 
index of total polyphenols variables were significantly higher for those wines with the lowest amount of alcohol. 
This result is likely caused by a lower interaction between the yeasts and the colour compounds, when compared 
to the other isolates assayed. Moreover, the ORG55 and GM50 isolates yielded wines with lower values of color 
tonality, indicating that the intensity of the red hues in the wine was higher than that of the yellow hues (brick 
colored). 
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Table 5: Physicochemical characteristics of wines obtained through fermentation in pasteurized must with commercial and three 
autochthonous yeast strains. 

SAMPLE CT ** CS45 GM50 ORG55 CV 1 (%) 
Density 0.9955 d* 1.0452 c 1.0683 b 1.0849 a 0.32 
pH 3.41 a 3.19 c 3.33 b 3.27 b 0.71 
Total Acidity (meq/L) 108.63 b 146.93 a 101.53 bc 99.9 c 2.82 
Volatile acidity (meq/L) 8.42 b 8.60 b 11.93 a 6.97 b 10.09 
Alcohol (% v/v) 14.13 a 7.53 b 4.34 c 2.14 d 4.05 
Reducing Sugars (g/L) 5.3 d 124.4 c 181.88 b 221.36 a 3.83 
IPT 45.63 c 48.17 b 51.37 a 52.23 a 1.45 
Total Anthocyanins (mg/L) 117.31 b 125.19 ab 129.33 ab 143.56 a 6.52 
Color Intensity  1.0833 a 1.2300 a 1.2567 a 1.2580 a 12.41 
Color Tonality 1.0572 a 1.0412 a 0.9884 b 0.9857 b 1.27 

* Different Letters in the row indicate significant difference at 5% probability, by the Tukey test. 
** CT: positive control (yeast Saccharomyces cerevisiae UCD522, Maurivin); CS45: autochthonous isolate from Cabernet Sauvignon 
grapes; GM50: autochthonous isolate from Merlot grapes; ORG55: autochthonous isolate from organically grown Cabernet Sauvignon 
grapes. 
1 Variation Coefficient.  

 
It is widely known that winemaking with autochthonous yeasts can imbue typicality to a wine or, at least, 

add a distinctive feature, as is the case for biodynamic wines (Domizio et al., 2007, Fleet, 2003, Holt et al., 
2013, Liang et al., 2013, Moreira et al., 2011, Viana et al., 2008). Such unique characteristics are ideal for 
marketing and retailing wines in a competitive global market. However, to achieve this, vineyards must search 
for yeasts specific to their unique biomeas the diversity and variability of each species present on the surface of 
the grape is influenced by the region’s climatic conditions and geographical location (Raspor et al., 2006) as 
well as the integrity of the grapes (Ribéreau-Gayon et al., 2003). In the present study, 39 yeasts were isolated 
from Cabernet Sauvignon, Tannat, and Merlot grapes produced in the new territory (since 1970) Campanha 
Gaúcha in order to evaluate their use in the production of grapes and fine wines in Brazil. To assess the 
suitability of these yeasts, we performed various morphological, technological, and molecular characterizations. 
These data indicate that three autochthonous isolates (CS45, GM50, and ORG55) have the highest oenological 
potential under non-Saccharomyces yeast conditions.  

Notably, sequencing of the ITS regions 1 and 2 of the rDNA of the CS45, GM50, and ORG55 strains 
confirmed that they correspond to three non-Saccharomyces yeast species (all with 97% identity): Lachancea 
thermotolerans, Hanseniaspora uvarum, and Metschnikowia pulcherrima, respectively. The three 
autochthonous strains were isolated from Cabernet Sauvignon, Merlot, and organic Cabernet Sauvignon 
cultivars, respectively, indicating that these yeasts could be exploited during the fermentation of these particular 
varieties of wine. To more fully understand the potential unique qualities these yeasts could add to a wine, we 
sought to investigate their performance during the fermentation of sulphited must as well as pasteurized must.  

It is important to note that the grapes used for sulphited must microvinification were over-mature. When 
using these grapes, we observed typical alcoholic fermentation levels used for red wine making, and attained 
high alcoholic levels, from 16.977 to 17.883 % (v/v), for the CS45, GM50, ORG55, and control yeasts. These 
findings suggest that the growth of Saccharomyces and other yeast species can in fact tolerate high alcohol 
concentrations, a surprising result considering that the M. pulcherrima, H. uvarum, and L. thermotolerans do not 
usually tolerate alcohol production above 8 % (v/v) (Clemente-Jimenez et al., 2004, Comitini et al., 2011). 
Indeed, this low alcohol tolerance was demonstrated during the microvinification assay using pasteurized grape 
juice for all three species, whereby we measured 14.13 % alcohol when using the control yeast and only 7.53 %, 
4.34 %, and 2.14 % alcohol for the CS45, GM50, and ORG55 strains, respectively. Moreover, we were also 
particularly interested in the role of these three autochthonous yeasts in wine color as their involvement in this 
process, particularly in red wine production, is twofold. They influence the extraction of anthocyanins during 
maceration and fermentation, according to their ability to produce alcohol, and can also have an effect on the 
formation of more stable forms of anthocyanins during maturation and aging. On the other hand, they can also 
promote anthocyanin degradation and interact with pigments that result in colour loss (Ribéreau-Gayon et al., 
2003). During our analysis, we were surprised to find that the CS45 isolate was able to significantly influence 
the extraction of total anthocyanins compared to the other isolates; however, this result was not reflected in 
the color intensity, which was higher for the wine produced by the control yeast. Further, contrary to published 
data (Ribéreau-Gayon et al., 2003), the total anthocyanins and index of total polyphenols variables in the wines 
produced from pasteurized must were significantly higher for those wines with the lowest amount of alcohol. 
Taken together, we believe that these species may be best used to enhance wine produced in the region when 
utilized in mixed fermentations with other Saccharomyces species, thus maximizing their benefits. 

Importantly, this is not the first time these species have been detected or used in oenology. For example, 
selected isolates of Lachancea (CONCERTOTM/ Viniflora®) are already commercially available, which, 
according to Comitini et al. (2011) and Gobbi et al. (2013), when inoculated with S. cerevisiae, a decrease in pH 
and volatile acidity along with an increase in total acidity, glycerol, and 2- phenylethanol can be achieved. The 
co-inoculation of a wild-type Lachancea strain with S. cerevisiae also appears to enhance the fermentation 
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kinetics, speeding up initiation of the fermentation process while maintaining continuity and regularity. We 
believe this phenomenon is likely responsible for the heightened fermentation observed when the CS45 strain, 
as well as the other non-Saccharomyces yeasts studied, was inoculated in the sulphited must. It is, therefore, 
possible that this Lachancea strain could have distinct oenological behaviour, when used individually or as co-
inoculum at the start of fermentation, during the fermentation of grapes from different regions.  

Similarly, the other two yeasts investigated also appear to be particularly useful in mixed fermentations. For 
example, although the H. uvarum yeast species isolated in this study (GM50) tolerates ethanol, it does not have 
the ability to produce high enough levels of alcohol during fermentation when used on its own, much like the 
other species. However, using H. uvarum in co-cultures has been shown to lead to increased synthesis of some 
desirable compounds, such as higher alcohols and esters (Medina et al., 2013, Moreira et al., 2005;) while also 
increasing volatile acidity (Suárez-Lepe & Íñigo Leal, 2004). For the M. pulcherrima (ORG55) species, we 
observed a low fermentation capacity during microvinification of pasteurized must, which is supported by 
Clemente-Jimenez et al. (2004). However, in co-culture with S. cerevisiae, this yeast is able to synergistically 
promote the production of many aromatic compounds, including fatty acids, esters, and terpenoids (Comitini et 
al., 2011, Sadoudi et al., 2012).  

 
Conclusion: 

We isolated 39 autochthonous yeast strains from grapes collected in the Campanha Gaúcha region of Brazil, 
3 of which appear to have similar characteristics as the Saccharomyces control strain. During fermentation 
of sulphited must from overripe Cabernet Sauvignon grapes, these three autochthonous yeasts were able to 
produce wines with high alcohol content, similar to what was observed for the control strain. However, when 
using pasteurized must, low alcohol levels were observed. Overall, our results indicate that these three isolated 
and characterized autochthonous strains have oenological potential and would be best used in co-cultivation 
fermentation processes with other Saccharomyces species in order to exploit their full potential. This study 
represents a significant step in advancing wine production in the Campanha Gaúcha region, acting as a 
foundation for the continued investigation of progressive oenological manipulation. Additional studies are 
necessary to determine additional applications for these strains and further evaluate their distinctive effects on 
wine produced in the area. 
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