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In the article presented results of sensory characteristics of red dry wines
received using wine yeast cultures perspective for winemaking. It is shown that
the appearance of certain shades in the color, aroma and taste of dry wine
largely connected due to the ratio of oxidized and reduced components including
phenolics. Floral shades of flavor, fresh taste, dessert tone in aroma and flavor
more pronounced in the case of the predominance of the reduced forms of
components. Resinous-balsamic shades of flavors and spicy-balsamic, walnut-
vanilla flavor tones appear stronger the higher ratio of oxidized forms of
components. It was determined yeast culture that gave the best organoleptic
characteristics of wines produced with the direct participation of the isolated and
studied wine yeast, Saccharomyces cerevisiae.

Simple and effective procedure to select wine yeasts for industrial use
based on biotechnological characteristics of the yeasts. Selection of wine yeast
by results of organoleptic properties of samples obtained wine after fermentation
1s an integral part evaluation of the resulting product, its color, aroma, and flavor
[1,2]. These criteria allow us to give the most complete sensory assessment, the
overall quality of the product as a whole and its individual characteristics
(muscat flavor). The physico-chemical characteristics of the wine, as addition to
organoleptic studies [4,7].

The use of selected yeasts for wine-making has clear advantages over the
traditional spontaneous fermentation. The selection procedure consists of just
two steps. The first is a preselection based on resistance to sulfur dioxide, killer
phenotype, growth at high temperature and low foam production. The second is
a selection based on volatile acidity, ethanol production, and residual sugars.
Most of the selected yeasts produced wines of greater acceptance than those
from spontaneous fermentation [3,5].

The aim of this work is to establish correlations between flavor, taste, and
aftertaste in red wines fermented in own Saccharomyces cerevisiae yeast
cultures isolated from different industrial grape varieties in the Ukrainian and
French selection. To determine organoleptic characteristics of flavor, taste and
aftertaste in Red wines, we invited four experts in degustation of wines.
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MATERIALS AND METHODS

Saccharomyces cerevisiae was isolated from different Ukrainian and
French cultivars of grapes. The strains were cultivated in Wort Broth and Wort
Agar. Yeast cultures were identified by PCR analysys. For each Saccharomyces
cerevisiae yeast strain made morphological examination, biochemical and
physiological tests.

Saccharomyces cerevisiae yeast cultures, with a high level of taste bouquet
production, were isolated during the vintage season from the vineyards of the
Agrocultural Company «Koblevoy, located in the Nikolaev region and Tairov
Research Institute for Viticulture and Enology, in the Odessa region of the
Ukraine. The following yeast cultures were selected for the research.

I. Laboratory yeast cultures isolated from following fermentation grape
must from the «Koblevo» Agricultural Company:

Y-3602 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Odessa Black.

Y-3603 Saccharomyces cerevisiae 1solated from fermented grape must of
the variety Isabella.

Y-3604 Saccharomyces cerevisiae 1solated from fermented grape must of
the variety Merlot.

Y-3605 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Bastardo.

Y-3606 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Cabernet — Sauvignon.

I1. Laboratory yeast cultures isolated from following fermentation grape
must from the Laboratory of Cloning Selection, Tairov Research Institute for
Viticulture and Enology, Odessa region of Ukraine:

Y2622 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Cabernet-Sauvignon, clone — 143141.

Y—-2623 Saccharomyces cerevisiae 1solated from fermented grape must of
the variety Cabernet-Sauvignon, clone — 2043.

Y-3548 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Cabernet-Sauvignon, clone Fran VCR- 10.

Y-3549; MAFF-230184 Saccharomyces cerevisiae isolated from
fermented grape must of the variety Cabernet-Sauvignon, clone Fran — 326.

Y-3550 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Cabernet-Sauvignon, clone Fran ICV — 101.

Y-3551; MAFF-230186 Saccharomyces cerevisiae isolated from
fermented grape must of the variety. Merlot, clone VCR-1.

Y—-3552 Saccharomyces cerevisiae isolated from fermented grape must of
the variety. Merlot, clone VCR- 13.

Y—-3553 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Merlot, clone 347.
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Y—-3558 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Pinot Gris, clone 1-84.

Y-3559 Saccharomyces cerevisiae 1solated from fermented grape must of
the variety Pinot Black, clone 872.

Y-3560 Saccharomyces cerevisiae 1solated from fermented grape must of
the variety Pinot Black, VCR- 9.

Y-3562 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Pinot Gris, clone 52.

Y3588 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Ruby Jubilee, (Gerus L.V.)

Y3590 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Tairov Ruby (Gerus L.V.)

Y-3591 Saccharomyces cerevisiae isolated from fermented grape must of
the variety No. 56—13—1 (Gerus L.V.)

Y-3592; MAFF-230227 Saccharomyces cerevisiae isolated from
fermented grape must of the variety Golubok, (Gerus L.V.)

Y—-3593 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Legend, (Gerus L.V.)

Y-3620 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Marseille Black.

Y-3621 Saccharomyces cerevisiae isolated from fermented grape must of
the variety Cabernet-Sauvignon, clone Fran 441.

MAFF — Culture Collection of Microorganisms, Ministry of Agriculture,
Forestry and Fisheries, Tsukuba, Ibaraki, Japan. National Institute of
Agrobiological Sciences, Genebank of Japan.

Pure yeast cultures were isolated from grapes and followed by fermentation
by using traditional microbiological methods consisting of inoculation of a
sample into a Petri dish with a few modifications of nutrient selective agar for
yeast isolation and cultivation.

Primary yeast isolation was carried out using culture media for yeast
cultivation and isolation of the yeast strain.

The yeast cells were grown in 10 mL of glass test tubes of Wort Broth and
then in Wort Agar containing (g/L) [6, 8]:

— Bacto malt extract — 15.0 g.

— Bacto Peptone — 0,78 g.

— Dextrin — 2,75 g.

— Bacto Agar - 15.0 g.

— Dipotassium Phosphate — 1.0g.

— Ammonium Chloride — 1.0g.

— Maltose Technical — 12,75 g.

— Purified by distillation water — 1 L.

— Bacto Glycerol — 2,35 g.

Adjusted at pH=4.8+0.1.
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RESULTS AND DISCUSSION

The results of the organoleptic characteristic study of red grape varieties
had specific differences in flavor, taste and aftertaste. The study showed that
concentration of ethanol and residual sugar in wine stocks depends on enzymatic
activity of Saccharomyces cerevisiae yeast strains which are used for
winemaking. Investigation of the morphology of Saccharomyces cerevisiae
yeast followed by fermentation illustrate that between red wine stocks of red
grape varieties exist some differences in level of ethanol production. All the
yeast cells were stained by Gram method, and Methylene Blue. Some cells of
yeast are large and either rounded or oval shaped (Fig. 1-2).

When winemakers select a cultured yeast strain it largely done, because the
winemaker wants a predictable fermentation taken by a strain that has a track
record of dependability [8]. Among the particulars considerations that are often
important to winemakers is a yeast's tendency to:

— Quickly start fermentation, out—competing other «wild yeasts» for
nutrients in the must.

— Completely utilize all fermentable sugars with a predictable sugar to
alcohol conversion rate.

— Have an alcohol tolerance up to 15% or even higher depending on the
winemaking style.

— Have a high sulfur dioxide tolerance but low production of sulfur
compounds such as hydrogen sulfide or dimethyl sulfide.

— Produce a minimum amount of residual pyruvate, acetic acid and
acetaldehyde.

— Produce minimum foaming during fermentation which may create
difficulties for cap management during maceration or cause bungs to pop out
during barrel fermentation.

— Have high levels of flocculation and lees compaction that makes racking,
fining and filtering of the wine easier [9, 10].

Inoculated (or pure cultured) yeasts are strains of Saccharomyces
cerevisiae that have been identified and plated from wineries across the world
(including notable producers from Ukrainian wine regions such as Odessa,
Nikolaev, Cherson. These strains are tested in Laboratory to determine a strain's
vigor, sulfur dioxide and alcohol tolerance, residual sugar, production levels of
sulfur compounds, ability to re-ferment (positive for sparkling wine but a
negative attribute for sweet late-harvest wines), enhancement of a wine's color
or certain varietal characteristics by enzymes in the yeast cells and other
metabolic products produced by the yeast, foaming and flocculation tendencies,
yeasticidal properties (a trait known as "Killer yeast") and tolerance for
nutritional deficiencies in a must that may lead to a stuck fermentation.



3 JTpupoonuvuii aremanax, 12

. — %

, |

rmcs cerevisiae yeast culture Y-3549; MAFF
230184 isolated from red grape variety «Cabernet—Sauvignon, clone Fran —
326». Stained by Gram method; magnification — x 900

Fig. 1. Morphology of Sacch

Fig. 2. Morphology of Saccharomyces cerevisiae yeast culture Y-3590 isolated
from red grape variety «Tairov Ruby». Staining by Methylene Blue;
magnification—x900
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Table 1.
Organoleptic characteristics of flavor in Red wines following
Saccharomyces cerevisiae fermentation
Grape cultivar Yeast
*(source) culture
X;,‘;Zﬁf&srglf Wine characteristic dep‘iﬁlted
Company USRCB
«Koblevo» collection
Bastardo Well flavor, with a berry and peach aroma. Harmonious wine | Y-3605
with a good aftertaste. In the taste ethanol is felt. Grade —
well.
Cabernet— Good sample of wine in taste, aroma, and aftertaste. In the | Y-3606
Sauvignon aroma present floral notes. In the taste ethanol is felt. Grade —
well.
Isabella In the taste mild tartness characteristic for wines produced | Y-3603
from Red grape cultivars. In wine present aroma characteristic
to grape variety Isabella, with the smell of strawberries. In the
taste ethanol is felt. Harmonious wine with a good aftertaste.
Grade — well.
Merlot Slight hydrogen sulfide gassing. In the taste ethanol is felt. | Y-3604
Sample of wine without defects.
Grade — satisfactorily.
Odessa Black In the color are present oxidized, bulbous tones. In the taste | Y-3602
notes high acidity, and high level of volatile acids.
Grade — unsatisfactorily.
* «Koblevoy Agricultural Company, Nikolaev region of Ukraine.
Table 2.

Organoleptic characteristics of flavor in Red wines following

Saccharomyces cerevisiae fermentation

Grape cultivar

Yeast culture

**(source) deI[}gsRit(ej(ligin
Vineyards of Tairov Red wine characteristic collection and
Research Institute, MAFF
Department of Clonal C .
Selection collection in
Japan
Cabernet-Sauvignon, Color of  pomegranate, felt varietal Y-3623
clone — 2043 characteristics and properties. Taste felt like
empty without tannins. Grade — unsatisfactorily.
Cabernet—Sauvignon, Color of intens garnet. In taste felt acetone, and Y-3622
clone — 143141 high volatile acidity. Also bitterness, dustiness,
and aethereality. Grade — unsatisfactorily.
Cabernet—Sauvignon, The wine with a high volatile acidity. MAFF 230184
clone Fran — 326 Grade — unsatisfactorily. Y-3549
Cabernet—Sauvignon, The wine with a high volatile acidity.
clone Fran ICV- 101 The color is light and uncharacteristic, with Y-3550

aroma of herbs, dusty, empty, with a high
acidity. Grade — unsatisfactorily.
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Ending of the table 2

Cabernet—Sauvignon Fatty wine. Unnatural, ethereal flavor. Strongly Y3548

Fran, clone VCR- 10 oxidized wine. Grade — unsatisfactorily.

Cabernet—Sauvignon, In wine felt tannin taste. Aroma is herbal. Y-3621

clone 441 Aftertaste with a murine tone.
Grade — unsatisfactorily.

Golubok Acetone in aroma, with a high level of volatile | MAFF 230227
acids. Grade — unsatisfactorily. Y-3592

Legend Fatty wine. The wine is sick with a high acidity. Y-3593
Grade — unsatisfactorily.

Marseille Black Sweet of milk caramel flavor. Sour of wine. Y-3620
Grade — unsatisfactorily.

Merlot, clone VCR— 13 | Felt acetone, and high volatile acidity. Also Y-3552
bitterness, dustiness, and acthereality.
Grade — unsatisfactorily.

Merlot, clone VCR—1 | Felt acetone, and high volatile acidity. Also | MAFF 230186
bitterness, dustiness, and aethereality. Y-3551
Grade — unsatisfactorily.

Merlot, clone 347 Wine with the smell of cinnamon. Aftertaste Y-3553
with a murine tone. Grade — unsatisfactorily.

Pinot Black, VCR- 9 Aroma of plants. In the taste also present herbal Y-3560
notes. Grade — unsatisfactorily.

Pinot Black, clone 872 | In aroma present dustiness, etheric fats, a lot of Y-3559
tannins and bitterness, and high level of volatile
acids. Murine tone in the aftertaste. Grade —
unsatisfactorily.

Pinot Gris, clone 1-84 | In aroma present dustiness, etheric fats, a lot of Y3558
tannins and bitterness, and high level of volatile
acids. Murine tone in the aftertaste. Grade —
unsatisfactorily.

Pinot Gris, clone 52 Color of wine is marshy. Fatty, oxidized, with a Y-3562
high level of volatile acids. In taste bitterness
and acidity. Grade — unsatisfactorily.

Ruby Jubilee Color is dark ruby. Specific odor, characteristic, Y-3588
in the taste with signs of walnut. Grade —
satisfactorily.

Tairov Ruby In aroma present lactic acid tone like kefir. Y-3590
Grade — unsatisfactorily.

56-13-1 Smells like sweetmeats, with a good flavor, and Y-3591
floral bouquet, with well taste, and moderate
acidity. Grade — well.

** Tairov Research Institute of Viticulture and Oeonology, Odessa Region of Ukraine.

CONCLUSIONS

We studied five samples of red wines, where grapes obtained from
vineyards of Agricultural Company «Koblevoy, Nikolaev region of Ukraine.

Y-3603 «Isabella», in wine present aroma characteristic to grape variety
«Isabella», with the smell of strawberries. Harmonious Red wine with a good
aftertaste. Grade — well. Y-3605 «Bastardo», well flavor, with a berry and peach
aroma. Harmonious wine with a good aftertaste. Grade — well. Y-3606
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«Cabernet—Sauvignon», good sample of wine in taste, aroma, and aftertaste. In
the aroma present floral notes. Grade — well.

Y-3591 «56—-13—1», smells like sweetmeats, with a good flavor, and floral
bouquet, with well taste, and moderate acidity. Grade — well. Those samples
which received well grade of wine in taste, aroma, and aftertaste could be
recommended for winemaking. Many studied samples of red wines, where
grapes obtained from vineyards of the Laboratory Cloning Selection, Tairov
Research Institute of Viticulture and Enology, most of them received
unsatisfactorily grade due to their unpleasant aroma, taste, and aftertaste.
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Baiipakrap B.H.
CEJEKIUA SACCHAROMYCES CEREVISIAE BUHHBIX JIPOAKEN
JJIAA BUOTEXHOJIOTUHW BUHOIEJINA
Knroueevie cnoesa: cenexyus Opooicocell, OpeaHoienmuyecKue Cceolucmad,
Saccharomyces cerevisiae, cencopHvle npoghunu, UHMEHCUBHOCMb apomama U
8Kyca.

B craTtbe mnoxazaHbl pe3yJbTaThl CEHCOPHBIX XapaKTEPUCTUK KpPacHOTO
CyXOro BHWHA, IOJYYEHHOTO C HCIIOJb30BAaHUEM BHHHBIX KYJIBTYP IPOKIKEU
NEPCIEKTUBHBIX 11 BUHOAenMs. [loka3aHo, 4YTO TNOSIBIEHHE HEKOTOPBIX
OTTEHKOB B I[BETE, ApOMATe U BKYCE CyXOIro BUHA B 3HAYUTEIbHOW MEPE CBSA3AHO
C COOTHOIIIEHHMEM B HHUX OKHCICHHBIX W BOCCTAaHOBJICHHBIX KOMIIOHEHTOB
BKJIIOYasi (peHoNpHbIe BellecTBa. [[BeTOUHbIE OTTEHKH apomara, CBEXHM BKYC,
JIECEpHBIC TOHA B apoOMaTe M BKyce 0oJiee BBIPaXKEHBI B CiIydae MpeoOaaganus
BOCCTAHOBJICHHBIX (OPM KOMIIOHEHTOB. (CMOJIUCTO-0aTb3aMUYECKUE OTTEHKHU
BKyca U TMpsHO-Oalb3aMUYECKHE, OpEXOBO-BaHWJIbHBIE TOHA apomara
MPOSIBJISIIOTCS. TEM CHJIbHEE, YeM OOJIbIliee COOTHOIICHUE OKUCIEHHBIX (OpM
KOMIIOHEHTOB. Y CTAHOBJICHBl  JIPOXIKEBBIE  KYJBTYpbl, KOTOpBIE AU
HAWJIy4IlIM€ OPraHOJICNTUYECKUE XAPAKTEPUCTUKU BHUH TOJYUYEHHBIX MpH
HEIMOCPEACTBEHHOM YYAaCTHHM BBIJICJICHHBIX W HM3YUYEHHBIX BHUHHBIX JIPOXIKEM,
Saccharomyces cerevisiae.

baiipakrap B.M.
CEJIEKUIA SACCHAROMYCES CEREVISIAE BUHHUX JPIK//KIB
JIJISI BIOTEXHOJIOI'TI BAHOPOBCTBA
Knrwuoei cnoea: cenexyin Opidcoxcis, O0peanolenmuyHi  81acmueocmi,
Saccharomyces cerevisiae, cencopui npoini, iHmeHcU8HiCMb apomamy ma
CMAKY.

VY crarTi nokKas3aHi pe3yJbTaTH CEHCOPHUX XapaKTEPUCTHK YEPBOHOTO
CyXOro BHHA, OTPUMAHOIO 3 BHUKOPHCTAHHSIM BHHHHUX KYJBTYP npimzmciB
MEPCTIeKTHBHUX JUIA BuHOpoOcTBa. [loka3zaHo, 1m0 MosiBa JI€IKUX BIJITIHKIB B
KOJ‘IBOpl apomaTi # cMaky CYXOro BHHA 3HAYHOIO MIpOI0 TOB'3aHI 13
CHIBBIJHOIIEHHSM B HHUX OKHUCJIEHUX 1 BIIHOBJIEHHX KOMIIOHEHTIB BKIIFOUAIOUH
¢deHosbHI peyoBUHHU. KBITKOBI BIATIHKKM apoMmary, CBDKUWA CMak, JE€CEpHICTb
TOHY B apomaTi 1 CMaKy OLIbIll BUPAXEHUU Yy pa3i NMepeBaKaHHS B1IHOBJICHUX
dbopm kommoHeHTIB. CmonucTi ¥ Oanp3amiyHi BIATIHKM CMaKy 1 TpsHO-
Oasb3aMi4H1, TOPIXOBO-BaHUIbHI TOHU apoOMaTy MpPOSIBISIOTHCS TUM CUIIbHILIE,
YyuM OuIbllle CIIBBIJHOIIEHHS OKHUCIEHHX (OpM KOMIOHEHTIB. BcraHoBieHO
JIPKIDKOBI KyJIBTYpHU, K1 JaJIM HAWKpalll OPraHOJENTHYHI XapaKTePUCTHUKH
BUH OTPUMAaHMX IpH Oe3mocepeHlid ydacTi BHJIEJIEHUX 1 BUBUEHUX BUHHUX
IOPLKIKIB, Saccharomyces cerevisiae.
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