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Sotolaf, R., Lampif, L., 2017: Vliv kvasinek na aromaticky profil vin z kabernetovych odrid révy vinné. Kvasny Prum., 63(3): 139-147

V posledni dobé jsou v oblibé lehéi, ale dostate¢né strukturni éervena vina s vyraznéj$i aromatikou po ptvodni odridé. Je to dano tim,
Ze vétSina vinarstvi vyrabi pravé takova vina za pomoci univerzalnich, vlastnostmi si hodné podobnych kvasinek. K pokusu byly zvoleny
tfi odrlidy o vyraznéjSim odrGdovém charakteru — typ Cabernet, konkrétné ‘Cerason’, ‘Cabernet Moravia’ a ‘Cabernet Sauvignon’; jejich
most byl nasledné zakvasen tfemi aktivnimi vinnymi kvasinkami (+ spontanné kvasena kontrola), doporuc¢ovanymi pro tyto odrady pro
zduraznéni predevsim odridové viné v hotovém viné. Po Sesti mésicich se provedlo senzorické vyhodnoceni a statistické zpracovani
vysledku. VSechny testované ASVK (aktivni suché vinné kvasinky) vykazovaly pozitivni preferované vlastnosti - rychly nastup a kratkou
dobu fermentace, zvyraznéni odriidového charakteru a mohutnosti vina oproti kontrole. Vysledky potvrdily, ze pro odridy kabernetového

Oenoferm Rouge ¢i Fermicru XL.

Sotolar, R., Lampif, L., 2017: Effect of yeast on aromatic profiles of wines from ‘Cabernet’ grapevine cultivars. Kvasny Prum.
63(3): 139-147

Recently, the popularity of lighter, but enough structural red wines with expressive varietal aroma has been increasing. This is due to
the fact that most wineries produce their wines using a universal or very similar yeast. There were three varieties chosen for the experi-
ment. All the varieties have very strong varietal character — the Cabernet type, namely 'Cerason’, ‘Cabernet Moravia' and 'Cabernet Sau-
vignon'. The musts from these varieties were inoculated with three most commonly used active wine yeast (+ spontaneously fermented
control variant), which are recommended to emphasize the varietal aroma in the wines. After six months, the sensory analysis took place
and all the obtained results were statistically processed. All tested ADWYs showed positive preferred properties — fast onset and short
fermentation time, highlighting the varietal character and strength of the wine over control. Nevertheless, we can state that the most suit-
able yeasts for “Cabernet-like” cultivars (such as CS and CM) were Cépage Collection Cabernet and Fermicru XL, whereas for fruitier
cultivars (like Cerason) the best yeast choice was Oenoferm Rouge or Fermicru XL.

Sotolafr, R., Lampif, L., 2017: Wirkung von Hefe auf aromatische Profilen von weinen aus ,Cabernet‘ Rebsorten. Kvasny Prum.
63(3): 139-147

In letzter Zeit sind immer beliebter leichte, genug strukturierte Rotweine mit ausdruckvollem sortentypischen Aroma. Es ist damit ge-
geben, dass die meisten Weinguter produzieren genau solche Weine mithilfe von universalen Hefen mit sehr ahnlichen Eigenschaften.
Fur das Experiment wurden drei Sorten mit ausgesprochenen Sortencharakter ausgewéhlt — von dem Typ Cabernet ndmlich ,Cerason’,
,Cabernet Moravia‘ und ,Cabernet Sauvignon‘. Ihr Most wurde nachfolgend mit drei aktiven Weinhefen (+ spontan vergorene Kontrolle)
geimpft, die fur diese Sorten zur Betonung insbesondere der sortentypischen Aromen in dem fertigen Wein empfohlen sind. Nach sechs
Monaten wurde sensorische Bewertung und statistische Auswertung der Ergebnisse durchgefiihrt. Alle getesteten Weinhefen (ASVK)
zeigten positive Eigenschaften - schnelles Einsatz und kurze Garungszeit, Hervorhebung des Sortencharakters und Vollmundigkeit des
Weines im Vergleich zur Kontrollprifung. Die Ergebnisse bestatigten, dass flr die Sorten des Cabernet-Typs (wie CS und CM) waren die
Hefen Sammlung Cépage Cabernet und Fermicru XL besser geeignet, fir die fruchtigen Sorten (z.B. Cerason) dann Oenoferm Rouge
oder Fermicru XL.
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1 UVOD

V posledni dobé jsou v oblibé leh¢i, ale dostate¢né strukturni cer-
vena vina s vyraznéjsi aromatikou po plvodni odriidé. Je to dano
tim, ze vétSina nasSich vinarstvi vyrabi pravé takova vina, uréenda ov-
Sem pro rychly prodej a nikoli pro archivaci. Na trhu existuje také
nepfeberné mnozstvi firem, nabizejici aktivni suché vinné kvasinky
(ASVK) uréené k vyrobé pravé takovych vin. Nicméné producentd,
ktefi tyto kvasinky selektuji, zase tolik neni, a tak v bali¢cich o raz-
nych nazvech kvasinek se prodava jedna a ta samé kvasinka od stej-
ného vyrobce, ale jiného prodejce. Vysledkem jsou pak ona ovocna
a mnohdy charakterové velmi podobna uniformni vina. A pravé
i z tohoto divodu nékterd vinarstvi zacinaji vice vyuzivat vlastni
zakvas kvasinkami z vlastni vinice (pfipraveny zakvas) nebo spon-
tanni fermentaci pro podtrhnuti autenticity takto ziskaného vina.

Spontanni kvaseni s sebou nese hned nékolik rizik. Jde o fermen-
taci, ktera je vedena za pomoci pfirozené mikrofléry hroznu. Iniciuje
ji rast rodl Candida, Hanseniaspora, Kloeckera, Metschnikowia, Pi-
chia, Schizosaccharomyces, Torulaspora, aj. Tyto nesaccharomy-

Keywords: yeast, aromatic, Cabernet variety

1 INTRODUCTION

Recently, the popularity of lighter, well-structured red wines with
expressive varietal aromas has been increasing. It is due to the fact
that most of our wineries produce wines destined to immediate sale,
not for long-storage. There are plenty of companies on the market
that offer active dry wine yeasts (ADWY) used in production of that
type of wines. Although there are not many producers that choose
those yeasts, the same type of yeasts from a single manufacturer but
various dealers fills the market under different names. The resulting
wines are fruity and in most of the cases of similar and uniform char-
acter. And for this reason, some wineries are starting to use their
own yeasts selected from their vineyard (pied-du-cuve) or spontane-
ous fermentation to underline the authenticity of the resulting wines.

Spontaneous fermentation is related to some risks. It is a fermen-
tation which is conducted using the natural microflora of grapes. It is
initiated by the growth of various genera: Candida, Hanseniaspora,
Kloeckera, Metschnikowia, Pichia, Schizosaccharomyces, Torulas-
pora, and some others. In addition to a high growth rate, these non-
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cetni rody maji kromé vysoké ristové rychlosti i obrovskou enzyma-
tickou vybavu. Glukosidasy, esterasy, proteasy, pektinasy a glukanasy
spolu plsobi na pfislusné slozky hroznu (mostu) a dokazi velmi
rychle ménit jeho chemické slozeni a s tim souvisejici aromatické
vlastnosti vznikajiciho vina (Furdikova a Malik, 2007). VySe uvede-
né kvasinky jsou nejaktivnéjsi na pocatku fermentace, tvofi mnoho
glycerolu, jsou ale malo tolerantni k vznikajicimu alkoholu (vétSinou
snasi koncentraci do 4% obj.), a proto z procesu kvaseni pomalu
mizi (Seidl a Renner, 2004). Fermentaci pak ovladne rod Saccharo-
myces, ktery je odolngjsi k vy$§imu obsahu alkoholu. Soucasti
spontanni mikrofléry kvasicich mostt byvaji i dal$i variety druhu
Saccharomyces cerevisiae — S. bayanus, S. uvarum, S. oviformis, aj.
Jsou si morfologicky dosti podobné, lisi se vSak nejvice rliznou
schopnosti zkvaSovat jednotlivé sacharidy. ZvySujici se koncentra-
ce etanolu nakonec eliminuje i jejich ¢innost a proces kvaseni konci
(Furdikova a Malik, 2008). Za urgitych podminek mohou mit nesa-
ccharomycetni kvasinky pfiznivy vliv na vyvoj chuti a viini vina, vzdy
se v8ak jedna o znaény risk a ekonomickou nejistotu. Je dobfe zna-
mo, Ze takova vina mohou byt sladsi a pIngjsi (glycerol), ovSem
Casto také obsahuji vice tékavych kyselin ¢i mikrobialné necistych
téna (Svejcar, 2004).

Pod pojmem Cista kultura kvasinek se rozumi kvasinky ziskané
rozmnozenim jedné jediné kvasinky v laboratornich podminkach,
odebrané z hroznu urcité odridy révy. Tyto jsou dale upravovany
a distribuovany jiz v suSené granulované formé oznacované jako ak-
tivni vinné kvasinky (Babikova, 2010).

Pouzivani ASVK se stalo béznym standardem a pro originalitu zis-
kaného vina je tfeba se v nich vice orientovat a znat dokonale jejich
potencidl. Pouzitim téchto kvasinek se v mostu potla¢i nezadouci
8kodlivé mikroorganismy, dosahne se rovnomérnéjSiho pribéhu
kvasného procesu, pfi¢emz vznika minimalni mnozstvi nezadoucich
vedlejSich produktl, jako kyselina octova, aldehydy a jiné (Farka$,
2002). ASVK se vyznacuji zejména témito vlastnostmi: rychlé roz-
kvaseni mostu, fermentaci v Sirokém teplotnim rozmezi, nizka tvor-
ba SO,, nepatrna tvorba pény a latek ztézuijici filtraci (mannany, glu-
kany) a rychla sedimentace po fermentaci.

2 MATERIAL A METODY

K pokusu byly vybrany tfi odrtdy s vyraznéj$im odrlidovym proje-
vem kabernetového typu — ‘Cerason’, ‘Cabernet Moravia’ a ‘Caber-
net Sauvignon’ z vinice Mendelea v Lednici (176 m n.m). Jde o vinaf-
skou oblast Morava, mikulovskou podoblast. Lednice na Moravé se
nachazi v kukuficném vyrobnim typu, subtypu je€ném. Oblast je
charakterizovana jako teplda, podoblast sucha, okrsek opét teply
a suchy s mirnou zimou. Primérna teplota podle dlouhodobého pri-
méru dosahuje 9 °C a primérny ro¢ni Uhrn srazek ¢ini 516,6 mm
(data: meteostanice Mendeleum). Poloha je otevfena, dobfe osluné-
na. Pozemek je pfevazné rovinaty, mirné sklonény na jihozapad.
Puda je hlinitopiscita s obsahem 20 — 24 % jilovitych ¢astic. Pfevazu-
ji severozapadni vétry. Sledované odrlidy jsou nastépovany na pod-
nozi Teleki 5C. Vedeni je stfedni s jednim tazném, se zatizenim
8-10 oCek na tazen. Odridy jsou vysazeny 0,1m od sebe. Sitka
mezifadi ¢ini 2,2 metry.

Hrozny byly odebrany v roce 2008 z poctu 15 kefli od kazdé od-
ridy. Nasledné byly ruéné odstopkovany a rozmackany. Rmut byl
nakvasen shodné 6 dnll u kazdé varianty. Po Setrném lisovani
na mechanickém lisu byl most sifen na 40 mg/I SO, a odkalen spon-
tanni sedimentaci (12 hodin v chladu). Poté byly mosty prelity do na-
dob o objemu 201 a o¢kovany ¢istou kulturou kvasinek. Kvaseni pro-
bihalo pfiteploté cca 18—22 °C. Vino bylo poté sto¢eno do sklenénych
nadob o objemu 15 litrG.

K zékvasu mostu byly pouzity tfi druhy rdznych kment kvasinek
rodu Saccharomyces cerevisiae, ¢asto doporuc¢ovanych k fermenta-
ci zvolenych odrud. Jako kontrola byla zvolena spontanné zakvase-
né varianta. Obchodni nazev pouzitych kvasinek a uvadéné vlast-
nosti jednotlivych kmen( je nasledujici:

Oenoferm Rouge F3 (Erbsl6h-Proneco, s.r.0.) — jedna se o vy-
konné aktivni suché vinné kvasinky Saccharomyces cerevisiae kme-
ne LW 317-29, ur€ené specialné pro pfipravu €ervenych vin mezi-
narodniho charakteru. Tento kmen kvasinek byl selektovan prevazné
pro podporu vy$Si barevnosti vin, stabilitu barviv a vyrazny ovocny
charakter.

PFi selekci kvasinek byl kladen dliraz na zachovani ¢erveného bar-
viva pfi kva$eni rmutu a mostu z modrych odrid. Kvasinky maji sni-
zenou betaglukosidasovou aktivitu, ¢imz zamezuji ztratam antokya-
nd béhem kvaseni na minimum. Vyznacuji se predevSim rychlym

saccharomyces genera have a significant enzymatic activity. Glu-
cosidases, esterases, proteases, pectinases, and glucanases
together affect respective constituents of grapes (must) and can rap-
idly change chemical composition and related properties of the re-
sulting aromatic wines (Furdikova and Malik, 2007). The peak of
activity of the above mentioned yeasts is at the beginning of fermen-
tation, when they produce plenty of glycerol, but they are not very
tolerant to emerging alcohol (generally tolerating the concentrations
up to 4% abv.). And therefore they slowly disappear during fermen-
tation (Seidl and Renner, 2004). The genus Saccharomyces then
dominate during fermentation as it is more resistant to higher alcohol
content. Part of spontaneous fermentation microflora is also repre-
sented by other species of Saccharomyces cerevisiae — S. bayanus,
S. uvarum, S. oviformis, etc. They are quite similar morphologically,
but differ in the ability to ferment various carbohydrates. Increasing
concentrations of ethanol finally eliminate their activity and fermenta-
tion process stops (Furdikova and Malik, 2008). Under certain condi-
tions non-saccharomyces yeasts could have favorable influence on
wine flavor and aroma, but it is always related to a considerable risk
and economic uncertainty. It is well known that such wines can taste
sweeter and full-bodied (glycerol), but often they have higher con-
centrations of volatile acidity or impure tones of microbial origin
(Svejcar, 2004).

The term pure yeast culture means that the yeasts were obtained
by multiplication of a single yeast cell in laboratory conditions. The
yeast cell was taken from a certain grape cultivar. These yeasts are
further modified and distributed in the dried granular form known as
active wine yeasts (Babikova, 2010).

The use of ADWY has become widespread standard. In order to
obtain original wines, one should understand the diversity of those
yeasts and know perfectly their potential. The application of these
yeasts helps to suppress the growth of harmful microorganisms, to
achieve uniform fermentation kinetics, and to minimize the occurrence
of undesirable by-products such as acetic acid, aldehydes and others
(Farkas, 2002). ADWY have some particular characteristics: fast fer-
mentation start, fermentation in a wide temperature range, low produc-
tion of SO,, low formation of foam and substances hindering filtration
(mannans, glucans) and rapid sedimentation after fermentation.

2 MATERIALS AND METHODS

Three cultivars with pronounced ‘Cabernet-like’ aromatic profiles
— ‘Cerason’, ‘Cabernet Moravia’ and ‘Cabernet Sauvignon’ from
Mendelea vineyard in Lednice (176 m a.s.l.) were studied. The vine-
yard is situated in Moravia wine-growing region, Mikulov sub-region.
Lednice na Moravé is located in corn production type region, subtype
barley. The area is warm, sub-region is dry, and district is warm and
dry with mild winter. The average temperature according to long-
term averages is 9 °C and average annual rainfall is 516.6 mm (data:
weather station Mendeleum). The position of the vineyard is open,
with good sun insolation. The land is mostly flat, with mild slope to
the southwest. The sandy clay soils contain 20-24% of clay parti-
cles. Northwest winds prevail. The studied cultivars are grafted onto
the rootstock Teleki 5C. The trellis system is of medium height with
one cane, the crop load is 8 to 10 buds per cane. The cultivars are
planted 0.1 meters apart. The distance between the rows is 2.2 m.

The grapes were harvested in 2008, each cultivar was represent-
ed by 15 plants. Subsequently grapes were hand-destemmed and
crushed. The must of each variant was fermented for six days. After
careful pressing on mechanical press, sulfur was added to the must
in the amount of 40 mg/l SO, and clarification by means of spontane-
ous sedimentation was performed (12 hours, low temperature).
Musts were then ranked into 201 containers and inoculated with pure
yeast culture. Fermentation temperature was about 18-22 °C. The
wine was then bottled in 151 glass containers.

For must fermentation three different strains of Saccharomyces
cerevisiae were used, which are often recommended for fermenta-
tion of selected cultivars. Spontaneously fermented variants were
used as a blank. Trade names of yeast strains used and their proper-
ties are as follows:

Oenoferm Rouge F3 (Erbsléh-Proneco, s.r.0.) — a powerful ac-
tive dry wine yeast of Saccharomyces cerevisiae strain LW 317-29,
specially designed for making red wines of international character.
This yeast strain was primarily selected to support higher color of
wine, color stability and distinct fruity character.

During the yeast selection, the emphasis was laid on preserving
the red color during juice and must fermentation of red grapes.
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nastartovanim kvaseni, dokonalym prokvasenim, vysokou toleranci
na alkohol a minimalni tvorbou pény.

Collection Cépage Cabernet (DSM-BioPro, s.r.o0.) — aktivni su-
ché vinné kvasinky Saccharomyces cerevisiae kmene N°UC331 se-
lektovaného v Chile. Jedna se o kvasinky uréené pro produkci Cerve-
nych vin s charakterem odriidy Cabernet Sauvignon. Umociiuji pocit
plnosti v Ustech s charakterem aromatickych a ovocnych téond odrd-
dy Cabernet Sauvignon (Eerny rybiz, zeleny pepf, horka ¢okolada
a tabak). Vyznaduji se i rychlym startem kvaseni, dobrou produkci
glycerolu, neutralnim killer faktorem, vy$$i odolnosti viéi SO, a niz-
kou produkci pény. Vina by méla byt strukturni, plna, s jemnou do-
chuti tanin(.

Fermicru XL (DSM-BioPro, s.r.0.) — aktivni suché vinné kvasinky
Saccharomyces cerevisiae kmene N°Cecta 11947 selektovaného
v Chile. Idealni pro produkci plnych vin s jemnymi tfislovinami
a ovocnym charakterem. Kvasinky jsou specifické pro svoji adapta-
bilitu na kratkou maceracni fazi pfi nizké teploté (20—25 °C). Podpo-
ruji a zdokonaluji celkovy aromaticky profil vina. Jsou vhodné pro
ovocné typy €ervenych vin odrdd Merlot a Cabernet. Vykazuji vys$si
adsorpci sviravych tfislovin (vysoce polymerizovanych polyfenol(),
vytvéreji tak bohatou strukturu vin, vhodnych k archivaci.

Byl proveden zakladni analyticky rozbor vyrobenych vin, konkrét-
né pH, obsah veskerych kyselin (titracné), zbytkovy cukr, alkohol
a obsah volného a vazaného SO.,.

2.1 Stanoveni pH

Princip: pH je zaporny dekadicky logaritmus aktivity vodikovych
iontt v mostu nebo viné (obecné ve vodném roztoku). Vyjadiuje, zda
vodny roztok reaguje kysele ¢i naopak zasadité. pH se stanovuje
méfenim elektrického potencidlu mezi mérnou (sklenénou) elektro-
dou a referenéni (obvykle kalomelovou) elektrodou.

Postup a vyhodnoceni: Hodnotu pH méfime pomoci automatické-
ho titratoru, ktery obsahuje pH metr. Hodnotu pH pfimo odeéteme
na displeji.

2.2 Stanoveni veskerych titrovatelnych kyselin (EEC No
2676/90)

Princip: veSkerymi titrovatelnymi kyselinami se rozumi suma slou-
¢enin titrovatelnych odmérnym alkalickym roztokem do pH 7. Kyseli-
na uhli¢ita se do vesSkeré kyselosti nezahrnuije.

Pristroje a pomticky: Automaticky titrator Titroline Easy s pH met-
rem a magnetickou michackou, odsavaci barika, vodni vyvéva.

Chemikalie: 0,1 mol.I" roztok NaOH, Postup a vyhodnoceni:
Do 50 ml kadinky odpipetujeme 10 ml vzorku, pfidame 10ml demine-
razované vody a pfidame magnetickou ty€inku. Kadinku umistime
na magnetické michadlo a ponofime do néj elektrodu. Po ustaleni
hodnoty pH na displeji zapneme titrator. Titrace 0,1 mol.I"" roztokem
NaOH probiha automaticky, po dosazeni pH = 7 se titrace ukonci
a spotfebu roztoku odecteme na displeji. Nasledné vyhodnoceni se
provede vypoctem:

X=a-f-0,75

a = spotfeba 0,1 mol-I'" roztok NaOH

f = faktor 0,1 mol-I" roztok NaOH

X = g-I'" veSkerych titrovatelnych kyselin, vyjadfenych jako kyseli-
na vinna (Balik, 2006)

2.3 Stanoveni redukujicich cukrii zkracenou metodou dle
Rebeleina

Princip: Koncentraci redukujicich cukr(i se stanovi jodometricky
z rozdilu spotfeb roztoku thiosiranu sodného na titraci médnatého
kationu o definované koncentraci a jeho zUstatku po reakci s reduku-
jicimi cukry vina.

Postup a vyhodnoceni: Do kuzelovité banky odpipetujeme 10ml
roztoku €. 1 (pentahydrat siranu médnatého) a 5ml roztoku ¢&. 2 (vi-
nan draselny + hydroxid sodny). Obsah bariky promichame, pfidame
nékolik varnych kamink(i a 2 ml 37 zkou$eného vina (pokud vino
obsahuje vice jak 28 g-I"" redukujicich cukrd, je nutno ho pfislusné
zfedit). Smés pfivedeme béhem 4-5 minut k varu. Po uplynuti pfes-
né 1,5 minuty smés neprodlené ochladime pfidavkem 25ml destilo-
vané vody a dochladime na laboratorni teplotu omyvanim banky
studenou vodou. Pfidame 10 ml roztoku €. 3 (jodid draselny + hydro-
xid sodny), 10ml roztoku €. 4 (kyselina sirova) a 10ml roztoku €. 5
(8krobovy indikator). Neprodlené titrujeme roztokem ¢. 6 (thiosiran
sodny) z modrofialové barvy do bilé barvy, ktera se neméni po dobu
2 az 3 minut. Uvedeny postup opakujeme pro stanoveni spotfeby
thiosiranu sodného na slepy pokus tak, Ze do titraéni bariky odpipe-
tujeme misto 2ml vina stejné mnozstvi vody.

Vypocet: X=a—-b

Yeasts have reduced betaglucosidase activity, thereby preventing
anthocyanin loss during fermentation. This strain is characterized by
particularly rapid fermentation start, perfect fermentation rate, high
alcohol tolerance and minimal foam formation.

Collection Cépage Cabernet (DSM-BioPro, s.r.0.) — active dry
wine yeast of Saccharomyces cerevisiae strain NUC331 selected in
Chile. This yeast strain is designed to produce red wines with Caber-
net Sauvignon character. It enhances the sensation of fullness in the
mouth with aromatic and fruity notes typical to Cabernet Sauvignon
cultivar (black currant, green pepper, dark chocolate and tobacco).
This strain is characterized by a rapid start of fermentation, good pro-
duction of glycerol, neutral killer factor, higher resistance to SO, and
low foam formation. The produced wines are well-structured, full-
bodied, with soft tannins in the aftertaste.

Fermicru XL (DSM-BioPro, s.r.0.) — active dry wine yeast of Sac-
charomyces cerevisiae strain N°Cecta 11947 selected in Chile. This
yeast strain is ideal for production of full-bodied wines with soft tan-
nins and a fruity character. Yeasts are specific for their adaptability to
short maceration phase at low temperatures (20-25 °C). They pro-
mote and improve the overall aromatic profile of wines. They are
suitable for fruity red wines of Merlot and Cabernet type. They ex-
hibit a higher adsorption of astringent tannins (highly polymerized
polyphenols), thus creating wines with rich texture suitable for aging.

Basic chemical analysis of produced wines was performed (pH,
total acids (titratable), residual sugar, alcohol and the content of free
and bound SO,):

2.1 Measurement of pH

Principle: pH is the negative decimal logarithm of the hydrogen ion
activity in the must or wine (generally in aqueous solution). It indi-
cates whether the aqueous solution is acidic or alkaline. The pH was
determined by measuring the electrical potential between a measur-
ing (glass) and the reference (usually calomel) electrodes.

Procedure and evaluation: The pH value is measured using an
automatic titrator, which contains a pH meter. pH value is written di-
rectly on the display.

2.2 Measurement of total titratable acids (EEC No 2676/90)

Principle: total titratable acids are the sum of the compounds ti-
trated by volumetric alkaline solution to pH 7. Carbonic acid does not
belong to the total acidity.

Equipment and tools: automatic titrator Titroline Easy with a pH
meter and magnetic stirrer, suction flask, water pump.

Reagents: 0.1 mol I NaOH solution, Procedure and evaluation: In
a 50ml beaker place 10ml of the sample with pipette, add 10ml of
demineralized water and add magnetic stirrer. Beaker is placed onto
the magnetic stirrer with dipped electrode. After stabilization of the
pH value on the display, enable titrator. Titration of 0.1 mol I' NaOH
takes place automatically. After reaching pH = 7, the titration is termi-
nated and the consumption of the solution is written on the display.
Subsequent evaluation is performed by following calculation:

X=a-f-0,75

a = consumption 0,1 mol-I'" NaOH solution

f = factor 0,1 mol-I" NaOH solution

X = g-I" total titratable acids, in tartaric acid equivalents (Balik,
2006)

2.3 Measurement of reducing sugars by shortened method
according to Rebelein

Principle: The concentration of reducing sugars was determined
by iodometric method calculated out of the difference of consump-
tion of sodium thiosulfate solution used for the titration of copper
cation of defined concentration and its amount after the reaction with
reducing sugars in wine.

Procedure and evaluation: In a conical flask, pipette 10ml of the
solution no. 1 (copper sulfate pentahydrate) and 5ml of solution
no. 2 (potassium tartrate-sodium hydroxide). Mix the contents in the
flask, add a few boiling chips and 2mL of 37 tested wines (if the wine
contains more than 28 g I'" of reducing sugars, it must be corre-
spondingly diluted). After 4-5 minutes the mixture starts to boil. In
1.5 minutes one must lower the temperature of the mixture by adding
25ml of distilled water, and by subsequent washing the flask with
cold water. Add 10ml of solution no. 3 (potassium iodide + sodium
hydroxide), 10 ml of solution no. 4 (sulfuric acid) and 10 ml of solution
no. 5 (starch indicator). Titrate immediately with a solution no. 6 (so-
dium thiosulfate), from blue-violet color to a white color which is
maintained for 2 to 3 minutes. This procedure is repeated to deter-
mine the amount of sodium thiosulphate in the blank so that in the
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a = spotfeba roztoku ¢&. 6 pfi titraci slepého vzorku

b = spotfeba pfi titraci zkouseného vina

X = koncentrace redukujicich cukrli ve viné v g-I"'.

PFi vypoctu musime jesté vzit v potaz fedéni vina (Balik, 2006).

2.4 Ebulioskopické stanoveni alkoholu

Princip: Stanoveni alkoholu ebulioskopicky je zaloZzeno na stano-
veni bodu varu alkoholického roztoku, jehoz hodnota se méni v za-
vislosti na koncentraci ethanolu ve vodé V pfipadé vina je jeho bod
¢asné méni s tlakem vzduchu, pfipadné s obsahem ostatnich latek,
zejména cukrll. Za standadniho tlaku (0,1013 MPa) je teplota varu
etanolu 78,3 °C.

Pristroje a pomucky: Ebulioskop Dujardin-Salleron, tabulka k pre-
vodu teploty na % obj. alkoholu.

Postup a vyhodnoceni: Nadobu ebulioskopu na vzorek nékolikrat
vymyjeme destilovanou vodou a poté vyplachneme stanovovanym
vzorkem. Uzavfeme vypoustéci kohout a nalijeme vzorek vina
do nadobky po rysku. Zapneme chladi¢ a pfistroj. Sledujeme teplotu
na teploméru. Jakmile se teplota ustali, srovhame hodnotu s pfiloze-
nou tabulkou, ze které rovnou odeéteme hodnotu obsahu alkoholu
V % obj. Pfed méfenim provedeme kalibraci tabulky nastavenim tep-
loty bodu varu destilované vody — bod varu je ovlivilovan aktualnim
tlakem vzduchu (Balik, 2006).

2.5 Stanoveni volného a vazaného oxidu sifi€itého titraci
odmérnym roztokem jédu

Princip: Odmérny roztok jédu oxiduje pfimo volny oxid sifi€ity ob-
sazeny ve viné, pfipadné po jeho uvolnéni z vazeb s karbonylovymi
slou€eninami v alkalickém prostfedi sou€asné tak i vazany oxid sifi-
city.

Pristroje a pomticky: 250 ¢i 500 ml kénicka barka, 50 ml pipeta, 10
a 25ml odmérna barika a 25 ml byreta.

Chemikalie: 0,02 mol-I" roztok jédu, 1 mol-I'" roztok NaOH, 0,5%
Skrobovy maz, 16% roztok H,SO,.

Postup a vyhodnoceni: Pro stanoveni volného SO, je tfeba zjisténi
spotfeby NaOH v byreté — do kénické 250 ml banky pipetou odmé¥i-
me 50ml testovaného vina, pfiddme 10ml 16% roztoku kyseliny si-
rové a 5ml 0,5% Skrobového mazu a ihned titrujeme 0,02 mol-I"
roztokem jédu do modrého zabarveni (spotfeba a,). Podobné postu-
pujeme pfi zjisténi veSkerého SO, — do do konické 250 ml barky pi-
petou odméfime 25ml 1 mol-I'" roztoku NaOH a pfidame 50 ml testo-
vaného vina. Po 15 minutéch stani pfiddme 15ml 16% roztoku
kyseliny sirové a 5ml 0,5% Skrobového mazu a ihned titrujeme 0,02
mol-I"* roztokem jodu do modrého zabarveni (spotfeba a,).

Vypocet: x,,=a,,xfx 12,8

X3 = X, — X4

Xy o= vyjadfeni volného ¢&i veSkerého SO, v mg-I" v celych Cislech

X3 — vyjadfeni vazaného SO, v mg-I" v celych &islech

f — faktor 0,02 mol-I"" roztoku jédu

a, ,— spotreba 0,02 mol-I'' roztoku jédu na volny nebo veskery SO,
(Balik, 2006).

Vyrobena vina byla senzoricky hodnocena péti degustatory s me-
zinarodnimi zkouskami pro hodnoceni vina dle norem SZPI, ISO,
DIN ¢ ONORM. K hodnoceni se pouzil aktualni stobodovy systém
pro ticha vina.

Spontanni (spontaneous)
kvaseni

Odrad jet
Collection Cépage Cabernet rGda/Variety

Cab.Sauvignon
M Cab.Moravia

Fermicru XL M Cerason

Pouzité kvasinky/Yeasts

OenofermRouge

f f v 1 f
0 5 10 15 20 25
Dny/Days

Obr. 1 Délky trvani kvaseni jednotlivych variant (ve dnech) / Fig. 1
Duration of fermentation of different variants (in days)

titration flask pipettes 2ml of wine instead of the same amount of
water.

Calculation: X=a-b

a = amount of solution no. 6 during titration of the blank

b = amount of solution during titration of tested wine

X = concentration of reducing sugars in wine in g-I'.

While calculating one must take into account wine dilution rate
(Balik, 2006).

2.4 Ebullioscopic measurement of alcohol content

Principle: Ebullioscopic measurement of alcohol content is based
on the determination of the boiling point of an alcoholic solution
whose value changes depending on the concentration of ethanol in
water. The more alcohol wine contains the lower is its boiling point.
Boiling point of wine changes with air pressure, it also depends on
the concentration of other additives, in particular sugars. In case of
standard pressure (0.1013 MPa), the boiling point of ethanol is
78.3 °C.

Equipment and tools: Ebullioscope Dujardin-Salleron, table to con-
vert the temperature in % abv.

Procedure and evaluation: sample ebullioscope container is rinsed
several times with distilled water and then rinsed with studied sam-
ple. Close the drain tap and pour wine sample into the container up
to the mark. Turn on the cooler and the device. Monitor the tempera-
ture on the thermometer. Once the temperature stabilizes, compare
the value with the attached table, from which subtract the value of
the alcohol content in % abv. Before measuring, calibrate data table
by setting the temperature of boiling distilled water — boiling point is
influenced by the current air pressure (Balik, 2006).

2.5 Measurement of free and bound sulfur dioxide by means of
titration with a standard iodine solution

Principle: A standard iodine solution directly oxidizes the free sul-
fur dioxide in the wine, alternatively after its release from the bonds
with carbonyl compounds in an alkaline environment, at the same
time it affects bound sulfur dioxide.

Equipment and tools: 250 or 500 ml conical flask, 50 ml pipette, 10
and 25ml volumetric flask and 25 ml burette.

Reagents: 0.02 mol.I"" iodine solution, 1 mol.I" NaOH, 0.5% starch
paste, 16% H,SO, solution.

Procedure and evaluation: In order to measure free SO, it is nec-
essary to determine the consumption of NaOH in the burette - in
250ml conical flask add with pipette 50 ml of studied wine, then add
10ml of 16% sulfuric acid solution and 5ml of 0.5% starch paste, and
immediately titrate with 0,02 mol.I" iodine solution to a blue color
(consumption a,). Similarly, we proceed when measure total SO, -
250ml conical flask add with pipette 25ml of 1 mol.I"" NaOH solution
and add 50 ml of studied wine. In 15 minutes of standing, add 15ml
of 16% sulfuric acid solution and 5ml of 0.5% starch paste, and ti-
trate immediately with 0.02 mol.I"" iodine solution to a blue color (con-
sumption a,).

Calculation: x,,=a,,xfx 12,8

X3 = X, — X4

X, ,— expression of free or total SO, in mg-I" in whole numbers

X5 — expression of bound SO, in mg-I" in whole numbers

f — factor 0,02 mol-I" iodine solution

a, ,— consumption of 0,02 mol-I'' of iodine solution to free or total
SO, (Balik, 2006).

Produced wines were subjected to sensory evaluation by five pan-
elists that have passed international tests for wine evaluation accord-
ing to SZPI, ISO, DIN and ONORM regulations. The current hun-
dred-point system for still wine evaluation was used for this
assessment.

Furthermore, the complexity of the wines produced was also eval-
uated, namely the varietal character, richness of wine and aging po-
tential. 1-10-point scale was used, where the highest score was 10
(Compiled according to Baron and Strapina, 2013). To illustrate the
differences between cultivars, the aromatic profiles of individual cul-
tivars were created according to aroma graphics modified by Steidl
(2002).

3 RESULTS AND DISCUSSION

In 2012, the autumn was sunny and warm, which promoted good
grape maturation and reduced the growth of undesirable microor-
ganisms. Fermentation at selected temperature (approximately
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Tab.1 Analytické hodnoty vyrobenych vin / Table 1 Analytical values of produced wines

Odrida/Kvasinky SO, volny / Free | SO, veskery / Zbytkovy cukr / Titr. kyseliny / Alkohol /
Variety/Yeasts SO, (ml.I") Total SO,(ml.I"") pH Residual sugar (9.1'") | Titratable acids (g.I"") | Alcohol (% obj.)
Cerason-O.Rouge 46 104 3.35 3.12 5.68 12.4
Cerason-Fermicru 51 97 3.32 3.08 5.82 13.3
Cerason-CC. Cab. 48 99 3.34 3.72 5.80 12.9
Cerason-spontanni 54 121 3.44 2.04 6.21 13.1
CM-0O.Rouge 29 119 3.24 5.12 7.34 12.3
CM-Fermicru 33 114 3.51 3.89 6.58 13.6
CM-CC. Cab. 36 112 3.49 5.33 6.62 13.2
CM-spontanni 45 109 3.55 7.04 8.87 11.5
CS-0.Rouge 32 120 3.82 1.86 4.78 13.1
CS-Fermicru 35 118 3.56 2.25 5.21 13.6
CS-CC. Cab. 4 109 3.44 2.41 5.05 13.4
CS-spontanni 39 113 4.21 0.87 5.92 14.2

Dale se hodnotila i komplexnost vyrobeného vina, konkrétné odru-
dovost, mohutnost a potencial zrani v rozmezi 1-10-ti bodové stupni-
ce s tim, Ze nejvyssi znamka je 10 (Sestaveno dle Baror a Strapina,
2013). Pro dokresleni rozdili mezi odrGdami byly vytvofeny aroma-
tické profily jednotlivych odriild dle modifikovaného aromagrafu
od Steidla (2002).

3 VYSLEDKY A DISKUZE

V roce 2012 byl slunny teply podzim, jenz mél pozitivni vliv na vel-
mi dobré vyzrani hroznl a omezeni nezadoucich mikroorganism.
Prubéh kvaseni pfi zvolené teploté (cca 20 °C) byl optimalni a rychly,
netrval déle nez 10 dnd, vyjma spontanniho kvaseni (primérné 20
dnt) (obr. 1).

Pavelkova (2006) v podobné zaloZzeném pokuse uvadi, Ze spon-
tanni kvaseni trvalo pfiblizné mésic, kdezto zakvasy s pouzitim
ASVK 9-15 dni, v zavislosti na daném roéniku, zdravotnim stavu
hrozn(l a teploté kvaseni. Doporucuje proto lehce zvysit teplotu kva-
Seni pro rychlejSi prokvaseni spontanné kvaseného vzorku. Obsah
volného i vdzaného SO, byl vyssi pravé u spontanniho kvaseni, tato
varianta byla i vysoce extraktivni, vino bylo senzoricky zajimavé,
avS8ak méné Cisté.

U vyrobenych vin byly realizovany i rozbory volného a veskerého
oxidu sifi¢itého, pH, objemu alkoholu a zbytkového cukru ve viné
(tab. 1). pH vSech vzorkd bylo pomérné vyrovnané, ponékud vyssi
bylo u hroznt odriidy Cabernet Moravia. Vzhledem k obsahu zbytko-
vych cukrd a relativné malym objemdm byl obsah volného SO, poné-
kud nevyrovnany (avSak senzoricky pfijatelny) a byl skute¢né vétsi-
nou vy$Si u spontanné kvasenych variant. Nicméné potvrdit zavér
jako u Pavelkové (2006) stoprocentné nelze, nebot se v tomto pfipa-
dé nejednd o priikazny rozdil. (mLI") (g.I"")

Také Konecny (2012) se ve své praci zabyval alkoholovou fermen-
taci. Zakvasel modrou mostovou odriidu André ASVK kvasinkami
Oenoferm Fredo F3 (Erbsldh-Proneco, s.r.0.) pfi dvou teplotach kva-

20 °C) was optimal and fast. It lasted for approximately 10 days, ex-
cept for the case of spontaneous fermentation (approximately 20
days) (Fig. 1).

In similarly based experiment Pavelkova (2006) indicates that
spontaneous fermentation lasted approximately for one month, while
the use of ADWY sped up the fermentation to 9-15 days, depending
on the given vintage, health state of the grapes and fermentation
temperature. It is therefore recommended to increase slightly the fer-
mentation temperature for faster fermentation of spontaneously fer-
mented sample. The content of free and bound SO, was higher dur-
ing spontaneous fermentation, this variant was also highly extractive,
the wine was interesting in terms of sensory evaluation, but the pro-
file was not as clean.

Produced wines were also analyzed for free and total sulfur diox-
ide content, pH, alcohol content and residual sugars content in the
wine (Table 1). The pH of all samples was relatively balanced; it was
somewhat higher in the wine produced from Cabernet Moravia culti-
var. Due to the presence of residual sugars and relatively small vol-
umes of samples, the content of free SO, was uneven (but accepta-
ble in terms of sensory evaluation), and it was generally higher in
spontaneously fermented samples. However, it does not seem pos-
sible to confirm the conclusion of Pavelkova (2006), since in our case
no significant differences were detected.

Konecny (2012) also studied alcoholic fermentation. He fermented
red wines produced form grape cultivar André using ADWY Oeno-
ferm Fredo F3 (Erbsléh-Proneco, Ltd.) at two different temperatures.
Yeasts showed quicker onset of fermentation at higher tempera-
tures, the duration of fermentation was shorter. He observed a sig-
nificantly higher content of glycerol during fermentation at higher
temperatures when compared to lower temperatures; however the
resulting aromatic profile of these wines was fruitier with higher total
alcohol content.

In another study of ADWY (Uvaferm) Chaloupkova (2007) also
points out that the resulting wines had actually clearer and stronger
aromas and flavors when compared to spontaneously fermented con-

Tab. 2 Senzorické hodnoceni pokusnych variant / Table 2 Sensory evaluation of studied variants

Odrada/Kvasinky | pegystator / Degustator / Degustator / Degustator / Degustator/ | Pramér s krajni
Variety / Yeasts Taster 1 Taster 2 Taster 3 Taster 4 Taster 5 el./ Average
Cerason-O.Rouge 85 83 82 84 85 83.8
Cerason-Fermicru 82 80 84 83 79 81.4
Cerason-CC. Cab. 83 81 83 84 82 82.6
Cerason-spontanni 79 76 79 80 74 77.6
CM-0O.Rouge 84 79 80 84 80 81.4
CM-Fermicru 83 81 83 82 79 81.6
CM-CC. Cab. 80 83 82 83 81 81.8
CM-spontanni 81 80 85 81 82 81.8
CS-0.Rouge 84 85 83 83 81 83.2
CS-Fermicru 83 82 85 82 82 82.8
CS-CC. Cab. 86 85 85 81 83 84.0
CS-spontanni 77 76 73 78 73 75.4
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(yogurt, butter, buttermilk)

Drevité a koufové
(kouf,dub,cedr)/Wood and
smoke (fume, oak, cedar)

Karamelizované
(karamel,med,éokoldda)/Caramelized
(caramel, honey, chocolate)
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0
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e
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nut, almond)
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— s 4
= Vafené ovoce
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(vanilka,skoFice,hfebitek)/Sweet
spice (vanilla, cinnamon, clove)
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(rybiz,bortvky)/Berries
(currant, blueberry)

Susené ovoce
(kandované,svestka,hruska)/Dry fruit
(pear, plum, candied fruit)

Obr. 2 Aromatické profily pokusnych zakvast u odrldy ‘Cerason’ / Fig. 2 Aromatic profile of differently fermented wine samples produced

from ‘Cerason’ cultivar

Seni. Kvasinky vykazovaly rychlej§i nastup kvaseni pfi vySsi teploté
a zaroven kratsi dobu nutnou k prokvaseni produktu. Pozoroval vy-
razné vyssi obsah tvorby glycerolu pfi kvaseni za vyssSich teplot
oproti teplotdm niz8im, kde byl ovSem vysledny aromaticky profil
téchto vin ovocnéjsi s vyssim celkovym alkoholem.

Chaloupkova (2007) ve svém pokuse s ASVK (Uvaferm) také po-
ukazuje na to, ze vysledné vino mélo skute¢né Cistéjsi a vyraznéjsi
vuni i chut oproti spontanné kvasené kontrole. Navic uslechtilé kva-
sinky vyprodukovaly vice alkoholu a uginily tak vino vice stabilné&jsi.
Ani toto tvrzeni nelze pIné potvrdit.

Tab.2 znazoriuje hodnoceni vin degustatory. Bodové hodnoceni
jednotlivych degustatorl je vzacné vyrovnané, ¢ili nedochazelo
k velkym vykyviim v hodnoceni. Nejlépe hodnocenym vzorkem z od-

trol wine. Additionally noble yeasts produced more alcohol and en-
hanced wine stability. Although this statement was not fully confirmed.

Table 2 shows the results of sensory evaluation by panelists. In
order to balance the scores of individual panelists, the extreme val-
ues were eliminated. The highest rated wine sample of Cerason cul-
tivar was the one fermented with yeasts Oenoferm Rouge (83.8
points), the finished wine had pronounced fruity character. It was
followed by the wine fermented with the yeasts CC.Cabernet (82.6
points) and Fermicru (81.4 points). The wine with the lowest points
was the one fermented spontaneously (77.6 points). Fermentation
aroma graphic of Cerason cultivar (Fig. 2) shows that the samples
with the fruitiest character of small blue berries were fermented with
the yeasts Oenoferm Rouge and derived from spontaneous fermen-
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Obr. 3 Aromatické profily pokusnych zékvasu u odriidy ‘Cabernet Moravia’/ Fig. 3 Aromatic profile of differently fermented wine samples

produced from ‘Cabernet Moravia’ cultivar
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Obr. 4 Aromatické profily pokusnych zakvasu u odrudy ‘Cabernet Sauvignon’/ Fig. 4 Aromatic profile of differently fermented wine samples

produced from ‘Cabernet Sauvignon’ cultivar

ridy Cerason bylo vino zakva$ené kvasinkami Oenoferm Rouge
(83,8 bodu), zejména pro vyraznéj$i ovocnéjsi charakter hotového
vina. Nasledovalo vino se zdkvasem CC.Cabernet (82,6 bodu)
a Fermicru (81,4 bodu). Nejhlre bylo hodnoceno vino spontanné
kvasené se 77,6 body. Aromagram zakvas( u odriidy Cerason uka-
zuje (obr. 2), Zze u této odrliidy se projevil ovocnéjsi projev po drob-
ném a modrém ovoci vice s pouZitim kvasinek Oenoferm Rouge
i spontanniho kvaseni, projev po vafeném ovoci vykazovaly kvasinky
Oenoferm Rouge a Fermicru, tony po sladkém kofeni a karamelizo-
vané se nejvice projevily ve vinech zakvasenych kvasinkami CC.
Cabernet a Fermicru.

U odrady Cabernet Moravia bylo hodnoceni vzork( takika srovna-
telné (tab. 2). Nejlépe bylo hodnoceno vino zakvasené kvasinkami
CC.Cabernet a spontanné zakvasené (shodné 81,8 bodu), Fermicru
(81,6 bodll) a ,nejhare“ O.Rouge (81,4 bodl). Aromagram zakvas(
u odriidy Cabernet Moravia (obr. 3) ukazuje, Ze u této odridy se pro-
jevil ovocnéjsi projev po drobném a modrém ovoci vice s pouzitim
kvasinek CC. Cabernet a Fermicru, stejné jako u vafenych (marme-
ladovych) ténd. Ponékud ostfejsi pyrazinové tény po zelené paprice
byly vice patrné u zakvasu s pouzitim kvasinek Oenoferm Rouge
a u spontanné kvasené varianty. Je vSak nutné fici, Ze mnoho nasich
konzumentU dnes bere tyto tony za ,odridovy charakter, pro néjz je
odrlida vyhledavana, ackoli pro konzumenty stfedozemnich vinai-
skych statll jde spiSe o projev méné vyzralych hrozn(.

Nejlépe hodnocenym vzorkem z odriidy Cabernet Sauvignon byl
vzorek zakva$eny kvasinkami CC.Cabernet (84,0 bodu), nasledova-
lo vino s kvasinkami Oenoferm Rouge (83,2 bod(), tésné pred vzor-
kem s kvasinkami Fermicru XL (82,8 bodu). Nejhlre byl hodnocen
vzorek se spontannim zakvasem (75 bodl). Aromagram zakvasu
u odridy Cabernet Sauvignon (obr. 4) ukazuje, Ze u této odridy se
projevil ovocnéjsi charakter po drobném a modrém ovoci vice s pou-
zitim kvasinek CC. Cabernet a Fermicru, stejné jako u varenych
(marmeladovych) tonl a ténd po suSeném ovoci. Pyrazinové tény
po zelené paprice byly nejvice patrné u spontanniho zakvasu.

Tato hodnoceni vedou k mySlence, Ze skute¢né Ize doporudit i ide-
alni typ kvasinek pro zamysleny typ vyrabéného vina s pfihlédnutim
k podpore odridového ténu a zivotnosti alespon tfi let. Problémem
zUstavaji dalsi faktory znaéné ovliviiujici koneény produkt, tj. roénik,
zdravotni stav hroznu, technologie vyroby, pfedpokladana delsi zi-
votnost vina, akceptovani a vyhledavani produktu spotfebiteli, které
nelze vzdy presnéji odhadnout, tudiz vyrabét kazdoro¢né upliné stej-
na vina neni mozné. OvSem vyrabét typové velmi podobna vina
s vyraznéjsi ovocnosti i plnosti vina oproti konkurenci jiz mozné je,
zejména praveé diky vétsi paleté pouzivanych ASVK.

U odrady Cerason davaly nejodriidovéj$i charakter kvasinky
Oenoferm Rouge. U odrtid Cabernet Moravia a Cabernet Sauvignon
pak skute¢né kvasinky CC. Cabernet. Nejhife v tomto parametru

tation; yeasts Oenoferm Rouge and Fermicru contributed to the
character of cooked fruits, and the yeasts CC.Cabernet and Fermic-
ru contributed to the hints of sweet spices and caramelized notes in
the wines.

The evaluation of wine samples produced from the cultivar Caber-
net Moravia was almost similar (Table 2). Wine inoculated with the
yeasts CC.Cabernet and the one derived from spontaneous fermen-
tation had the highest evaluation (both 81.8 points), followed by Fer-
micru (81.6 points), and “the worst” was O.Rouge (81.4 points). Fer-
mentation aroma graphic for Cabernet Moravia cultivar (Fig. 3)
shows that the samples with the fruitiest character of small blue ber-
ries were fermented with the yeasts CC. Cabernet and Fermicru, the
same situation was observed for cooked (marmalade) tones. Sharp
pyrazine tones of green pepper were observed in wines fermented
with Oenoferm Rouge yeasts and the ones derived from spontane-
ous fermentation. However, it must be mentioned that many of our
consumers today perceive those notes as a “varietal character” for
which the cultivar is sought; meanwhile Mediterranean wine consum-
ers perceive those aromas as the indication of unripe grapes.

Wines produced from Cabernet Sauvignon cultivar and inoculated
with the yeasts CC.Cabernet (84.0 points) had the highest evalua-
tion; they were followed by the wines produced with Oenoferm
Rouge yeasts (83.2 points), next followed the sample produced with
the yeasts Fermicru XL (82.8 points). The worst evaluation had
a sample derived from spontaneous fermentation (75 points). Fer-
mentation aroma graphic for Cabernet Sauvignon cultivar (Fig. 4)
shows that the samples with the fruitiest character of small blue ber-
ries were fermented with the yeasts CC. Cabernet and Fermicru, the
same situation was observed for cooked (marmalade) tones and
dried fruits aromas. Pyrazine tones of green pepper were most evi-
dent in the wines derived from spontaneous fermentation.

These assessments lead to the idea that it is possible to recom-
mend ideal type of yeasts for the production of desired type of wine
with specific varietal aromas and aging potential for at least three
years. The problems are related to the other factors that could sig-
nificantly affect the final product, i.e. the vintage, the health state of
grapes, the production technology, and the expected aging potential
of wine, consumers” acceptance and demand that are not always
accurately estimated. To summarize, it is impossible to produce ex-
actly the same wine every year. However, it is possible to produce
very similar wines with pronounced fruitiness and fullness, compara-
ble to the competition, mainly due to a larger palette of used ADWYs.

Wine produced from Cerason cultivar fermented with Oenoferm
Rouge yeasts had the strongest ‘varietal’ character. The best yeast
choice for cultivars Cabernet Sauvignon and Cabernet Moravia was
CC. Cabernet. The worst wine samples derived from spontaneous
fermentation due to impure tones in the aftertaste. The richest, well-
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Obr. 5 Hodnoceni komplexnosti vin u pokusnych zakvas( odridy
‘Cerason’/ Fig. 5 The evaluation of wine complexity produced from
‘Cerason’ cultivar

vychdzela varianta spontanni fermentace, diky necistym ténim v do-
chuti. Nejmohutnéjsi, dobfe strukturni vina s potencidlem k delSimu
lahvovému zrani vykazovala vina zakva$ena kvasinkami Fermicru
a CC. Cabernet (viz. obr. 5-7).

4 ZAVER

V$echny sledované odrldy jsou velmi plodné, z toho u odrid ‘Ca-
bernet Moravia’ a ‘Cerason’ je vhodné udélat i probirku nasady.
Od zatizeni kefe (plodnosti) se pak odviji nazralost hrozn(, nasledné
kvalita vina i aromatické profily jednotlivych odrdd. Nejvy$si cukerna-
tosti pravidelné dosahuje odrida ‘Cerason’, nejvyssi kyseliny pak
miva odrGda ‘Cebernet Moravia’, coz potvrdily i namérené analytické
hodnoty tohoto pokusu.

Z vysledkd senzorického hodnoceni byly sestaveny také aromatic-
ké profily jednotlivych vin, s pouzitim nejbéznéjSich aromatickych
vuni a chuti vyskytujicich se bézné ve viné. Dale byly vytvofeny
i grafy komplexnosti hotovych vin. Hodnoceny byly tfi dal§i parame-
try: odridovost, mohutnost a potencial dal§iho zrani. Nejodrddoveé;si
charakter u odrdy ‘Cerason’ (tj. nejovocnéjsi) vykazovalo vino za-
kvasené kvasinkami Oenoferm Rouge, mohutnost (plnost) byla pfi-
blizné stejna u vSech sledovanych variant, ale potencial zrani byl
pfisuzovan vinu se zédkvasem Collection Cépage Cabernet. U vin
odrldy ‘Cabernet Moravia’ bylo za nejodriidovéjsi ozna¢eno vino za-
kvasené kvasinkami Collection Cépage Cabernet, mohutnost taktéz,
prepokladany potencidl zrani pak Fermicru XL. Taktéz u vin odriidy
‘Cabernet Sauvignon’ bylo za nejodridovéjsi oznaéeno vino zakva-
8ené kvasinkami Collection Cépage Cabernet, shodné jako u para-
metru del§iho zrani a mohutnosti. Spontanni zakvas nebyl vyhodno-
cen nejlépe ani v jednom ze sledovanych parametrd.

VSechny testované ASVK vykazovaly pozitivni preferované vlast-
nosti (rychly nastup a kratka doba fermentace, zvyraznéni odrlidové-
ho charakteru a mohutnosti vina) a davaly i obdobné vysledky. Pres-
to Ize Fici, Zze pro odrGdy kabernetového typu (jako CS a CM) byly
vice vhodnéjsi kvasinky Collection Cépage Cabernet a Fermicru XL,

micru XL.

Obr. 6 Hodnoceni komplexnosti vin u pokusnych zakvas( odridy
‘Cabernet Moravia’/ Fig. 6 The evaluation of wine complexity produ-
ced from ‘Cabernet Moravia’ cultivar
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Obr. 7 Hodnoceni komplexnosti vin u pokusnych zakvaslt odridy
‘Cabernet Sauvignon’ / Fig. 7 The evaluation of wine complexity pro-
duced from ‘Cabernet Sauvignon’ cultivar

structured wines with longer bottle-aging potential derived from the
fermentation with the yeasts Fermicru and CC. Cabernet (see Fig.

5-7).
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4 CONCLUSIONS

All studied cultivars have high yields, therefore it is recommended
to perform bunch thinning for the cultivars ‘Cabernet Moravia’ and
‘Cerason’. The crop load can influence significantly the ripeness of
grapes and in consequence the wine quality as well as the aromatic
profile of individual cultivars. The highest sugar content was regu-
larly achieved by ‘Cerason’ cultivar, and the highest acidity was typi-
cal for ‘Cabernet Moravia’ cultivar, which was confirmed by the
measured analytical values in this study.

Based on the results of sensory evaluation, aromatic profiles of
individual wines were built, using the most prevalent aromas and
flavors commonly encountered in wine. Furthermore, the graphics of
wine complexity were created. Three additional parameters were
evaluated: the varietal character, the richness of wine and the ageing
potential. Wines produced from ‘Cerason’ cultivar inoculated with
Oenoferm Rouge yeast had the strongest varietal characteristics
(the fruitiest), whereas the richness of wine (full-bodied) was rela-
tively the same in all studied samples, but aging potential was attrib-
uted to the wines fermented with Cépage Collection Cabernet. Wines
produced from ‘Cabernet Moravia’ cultivar inoculated with Cépage
Collection Cabernet yeast had the strongest varietal character; it is
also true for the richness of wine, whilst the estimated ageing poten-
tial was related to Fermicru XL. The strongest varietal character of
wines produced from ‘Cabernet Sauvignon’ cultivar was related to
Cépage Collection Cabernet yeasts, as well as the parameters of
ageing potential and richness of wine. None of the samples showed
satisfactory results when derived from spontaneous fermentation.

All studied ADWYs possess positive properties (rapid onset and
short duration of fermentation, highlighting varietal character and
richness of wine), and they also gave analogous results. Neverthe-
less, we can state that the most suitable yeasts for ‘Cabernet-like’
cultivars (such as CS and CM) were Cépage Collection Cabernet
and Fermicru XL, whereas for fruitier cultivars (like Cerason) the best
yeast choice was Oenoferm Rouge or Fermicru XL.



