UNIVERZITET U cé D Egi\\éElﬁzl‘;rXCop
KRAGUJEVCU

| AGRONOMSKI FAKULTET U vo FACULTY OF
Y cacku AGRONOMY

CACAK

XXVII SAVETOVANJE O
BIOTEHNOLOGI]JI

sa medunarodnim ucescem

- ZBORNIK RADOVA -

Cacak, 25 - 26. mart 2022. godine



XXVII SAVETOVANJE O BIOTEHNOLOGIJI

sa medunarodnim uc¢esSéem

-Zbornik radova-

ORGANIZATOR I IZDAVAC

Univerzitet u Kragujevcu,
Agronomski fakultet u Cacku

Organizacioni odbor

Dr Dusko Brkovi¢, prof. dr Biljana Veljkovi¢, dr Mirjana Radovanovié,
dr Marko Petkovi¢, dipl. inZ. Radmila 1li¢, dipl. inZ. DuSan Markovi¢

Programski odbor

Prof. dr Vladimir Kurc¢ubi¢, prof. dr Tomo MiloSevi¢, prof. dr Leka Mandi¢, prof. dr
Vladeta Stevovi¢, prof. dr Drago MiloSevi¢, prof. dr Snezana Bogosavljevic-
Boskovi¢, prof. dr Radojica Pokovi¢, prof. dr Milomirka Madi¢, prof. dr Aleksandar
Paunovi¢, prof. dr Milena Durié, prof. dr Goran Dugali¢, prof. dr Milun Petrovi¢,
prof. dr Biljana Veljkovi¢, prof. dr Gordana Sekularac, prof. dr Mladan Gari¢, dr
Goran Markovié, dr Gorica Paunovi¢, prof. dr Tomislav TriSovié, prof. dr SneZana
Tanaskovi¢, dr Pavle Maskovi¢, dr Jelena Maskovi¢, dr Jelena Mladenovi¢, dr
Vladimir Doskovi¢, dr Ivan Glisi¢, dr Dragan Vuji¢, dr Marko Petkovi¢, dr Nemanja
Mileti¢, dr Igor DPurovi¢, dr Simeon Rakonjac, dr Dalibor Tomi¢, dr Marija
Gavrilovi¢, dr Mirjana Radovanovi¢

Tehnic¢ki urednici
Prof. dr Biljana Veljkovi¢, dipl. inZ. DuSan Markovi¢
TiraZz: 110 primeraka
Stampa

Stamparija Birograf Comp, 11080 Beograd

Godina izdavanja, 2022.



PREDGOVOR

Poljoprivreda je primarna i strateSka delatnost koja obezbeduje prehrambenu
sigurnost, stabilnost trzista hrane i Stiti Zivotni standard stanovniStva. Svedoci smo
da je u kriznim situacijama u zemlji poljoprivreda odgovorila svom zadatku i bila
glavni oslonac u snabdevanju trziSta prehrambenim proizvodima. Proizvodnjom
dovoljnih koli¢ina zdravstveno bezbedne hrane omogucava se razvoj radno
sposobnog stanovnistva koje aktivno ucestvuje u ekonomskom razvoju drustva.
Specificni uslovi u kojima se poljoprivreda razvija zahtevaju konkretne ekonomske
mere podrske i subvencije drzave za o¢uvanje domace poljoprivrede. Planiranim
investicijama u poljoprivredi uvodenjem savremene tehnologije i efikasne
organizacije u proizvodnji i prometu smanjuju se ekonomski i trzi$ni rizici, a
samim tim omogucavaju stabilni uslovi poslovanja. Razvoj poljoprivrede se mora
bazirati na multifunkcionalnom povezivanju sa ostalim delatnostima
(prehrambenom industrijom, trgovinom, turizmom i td.)

Poljoprivredna nauka i struka prati i proucava promene koje se deSavaju u
ovoj oblasti ukazuje na aktuelne probleme poljoprivredne prakse i pronalazi
re$enja. Agronomski fakultet u Cacku, pored edukacije studenata, svake godine
tradicionalno ve¢ dvadeset sedmi put, organizuje i Savetovanje o biotehnologiji.
Osnovni cilj Savetovanja je upoznavanje Sire naucne i struCne javnosti sa
rezultatima najnovijih naucnih istrazivanja, domacih i inostranih naucnika iz
oblasti osnovne poljoprivredne proizvodnje i prerade hrane, kao i zastite Zivotne
sredine.

U Zborniku radova XXVII Savetovanja o botehnologiji sa medunarodnim
uceScem, predstavljeno je ukupno 84 rada iz oblasti Ratarstva, povrtarstva i
krmnog bilja, Vocarstva i vinogradarstva, Zootehnike, Zastite bilja, proizvoda i
zivotne sredine i Prehrambene tehnologije.

Ministarstvu prosvete, nauke i tehnoloskog razvoja Republike Srbije i Gradu
Cac¢ku kao glavnim pokroviteljima dugujemo veliku zahvalnost $to su pomogli kao i
svake godine da se ovo Savetovanje odrZzi. Zahvaljujemo privrednicima i svim
dugogodisnjim prijateljima Agronomskog fakulteta Sto su nam pruZili materijalnu i
organizacionu podrsku.

Bavljenje poljoprivredom pored ekonomije i biznisa je i socijalna plemenita
delatnost, s obzirom da zadovoljava osnovnu nasusnu potrebu ljudi za hranom.
Poljoprivredni proizvodaci zasluzuju ugled i poStovanje u drusStvu i treba im
omoguciti da pristojno Zive od svoga rada, a drustvo bi to trebalo da prepozna.

U Cacku, marta 2022. godine

Programski i Organizacioni odbor
XXVII Savetovanja o biotehnologiji
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INFLUENCE OF INDIGENOUS AND COMMERCIAL YEASTS ON THE
PRODUCTION OF RED WINE FROM VRANEC, MERLOT AND
FRANKOVKA IN VINICA WINE REGION

Antonio Petrov!, Fidanka Ilieval, Sanja Velichkovich Kostadinovskal,Violeta
Dimovska!

Abstract: The aim of this study was the influence of yeasts on the production of
red wines from the wine region of Vinica. The research was conducted on three
grape varieties, cultivated in 3 different micro locations, each of which has its own
unique characteristics and different altitudes. The three grape varieties were
included: Vranec (cultivated in the area of Krshla, Vinica, at an altitude of 400m),
Frankovka (cultivated in the area of Baltaci, Vinica, at an altitude of 520m) and
Merlot (cultivated in Dragobrashte, Vinica, at an altitude of 540m ). The main goal
of the research is to define the effect of the yeast on the quality of young wines. The
indigenous types of yeast already present in the grapes (wild yeasts) and the
commercial types from the Saccharomyces cerevisiae family which were isolated
for use in international production of red wines of average tannin value
(SELECTYS® LA DELICIEUSE) were applied.

The research of the wines was carried out in the Wine Institute at the State
Phytosanitary Laboratory in Skopje(North Macedonia) and involved examination
of the wine quality parameters such micro and macro wine elements with ICP/MS
and FOSS WINESCAN, parameters for alcohol, sugar, total acids, volatile acids, pH,
total/volatile acids. This research gave insight of the correlation between samples
of the wine and their parameters. It was further expanded with parameters for
micro and macro wine elements which also shows the correlation of the wine
samples. The wine region of Vinica is a developing region of great potential and
this is the first step to presenting a vision for wine development in the region.

Key words: wine, yeast, quality, impact, indigenous

Introduction

The wine types of Vranec, Merlot and Frankovka are some of the most
cultivated grape varieties in Macedonia and the Balkans. For the purposes of
modern production, commercial yeasts are used, which in a way guarantees a good
quality final product. The fast and controlled fermentation, the resistance to high
temperatures, alcohol, sugar and sulphur dioxide are just some of the reasons for
the use of commercial yeasts.

1University Goce Delcev, Faculty of Agriculture , Krste Misirkov bb, §tip, North Macedonia
(antonio.209109@student.ugd.edu.mk)
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However, the increased use of such yeasts leads to loss of the indigenous
ones(wild yeast). The indigenous yeasts possess the best characteristics typical for
each region which is confirmed with the production of quality wines. The main
goal of the research is to compare the wines and their characteristics when
fermented with indigenous(wild) yeasts and commercial yeasts.

The prospects of the wine production sector are limitless, every winemaker
has their own affinities. One of the areas which we believe should be further
developed is the isolation of yeasts in all the production regions to increase the
quality of the products. Research is necessary for each wine region with proven
quality and uniqueness. To that end, in-depth and wider research is necessary to
further develop the regions. Within the master thesis, the results received will be
presented and will be available to the wider public. Starting from the basic quality
parameters such as the amounts of alcohol, sugar, pH. value, total acids etc. and
then macro and micro wine elements, all have an influence on the sensory
characteristics of the wine and are key in the development of excellent wines.

Material and methods

The varieties used in the research come from three different locations with
unique characteristics. Vranec is found at the altitude of 400m from wine yard in
village Vinichka Krshla in Vinica(North Macedonia), Frankovka at 520m and
Merlot is at an altitude of 540m both of the grapes are harvested from wine yards
in village Dragobrashte in Vinica(North Macedonia).

They were all harvested during the period of their technological maturity.
After the harvest the grapes were crushed and destemmed with Fibreno 20
electrical destemmer and treated with potassium metabisulphite at a 10g/100kg
ratio and kept in plastic vessels of 70 liters. After three hours some of the samples
were treated with commercial yeasts while others were left to continue with wild
yeasts. The period of maceration was 5 days for all of the samples. During the
fermentation the wines were under remontage(stirred) three times a day. After the
fermentation the wines were transferred to stabilization vessels for aging.

For the purpose of the fermentation, commercial yeasts were used, a yeast of
French origin specially developed for a broader (international) use of the brand
OenoFrance La Deliciouse. All of the samples in the research were fermented at a
sustainable temperature of 22-25°C to ensure uninterrupted quality fermentation.
The rooms where the research was conducted were attended to hygiene
throughout the entire process. The wines were controlled several times a day until
the end of the process.

The resulting samples were analyzed at the Wine Institute in the State
Phytosanitary Laboratory in Skopje where the wine quality parameters were
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examined with FOSS WINE SCAN wine analyzer with approved method to OIV
standards, this analyzer uses aeration-oxidation method reaction, the macro and
micro wine elements were examined with mass spectrometry that uses inductively
coupled plasma that ionize the sample.

Results and discussion
Based on the given table we can analyze and discuss the final results.

Tabela. 1. Hemijske karakteristike Vranca, Frankovke I Merloa
Table. 1. Chemicals characteristics of Vranec, Frankovka and Merlot

Vino Kvasac Alkohol | Secer | Ukupne | Ph | Slobodan | Ispraljiva
Wine Yeast % (g/1) | Kiseline | Ph S02 Kiselost
Alcohol | Sugar (g/D (mg/1) (g/D
% (g9/1) Total Free SO2 | Volatile
acids (mg/1) Acidity
/1) 9/l
Vranac SELECTYS®LA | 12,154 | 2,112 | 5,914 | 3,2 9,24 0,34
Vranec DELICIEUSE
Vranac Avtohtoni 12,738 | 4,542 | 5,803 | 3,4 8,238 1,233
Vranec kvasci
Wild Yeasts

Frankovka | SELECTYS®LA | 12,358 | 4,421 658 | 33| 8203 1,581
Frankovka | DELICIEUSE

Frankovka Avtohtoni 12,1011 | 4,314 5512 | 3,2 7,8261 1,17135
Frankovka kvasci
Wild Yeasts

Merlot SELECTYS®LA | 13,079 | 4,677 | 5,154 | 34| 7589 0,781
Merlot DELICIEUSE

Merlot Avtohtoni 12,592 | 1,759 6 3,5 6,438 1,242
Merlot kvasci
Wild Yeasts

The highest level of alcohol during the fermentation was noted in the Merlot
variety, which was fermented with a commercial yeast, while the lowest level of
alcohol was noted in Vranec, also fermented with commercial yeast. The level of
alcohol found in the final samples of Merlot and Frankovka fermented with
commercial yeast is higher than the samples fermented with the wild yeasts
(spontaneous fermentation). The highest acid level was found in the Frankovka
fermented with commercial yeast, while the lowest acid level was found in the
Merlot fermented with wild yeasts .

The highest pH level was noted in the Merlot sample fermented with wild
yeasts, while the lowest (identical) for all the Vranec samples (fermented with
commercial yeast) and the Frankovka samples (fermented with wild yeasts).
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We can see from the samples that there is a correlation in the final values with a
leap in the values of the Frankovka and Merlot samples fermented with the
commercial yeast La Delicieuse. The Vranec samples show higher values in the
parameters received from the fermentation with wild yeasts (spontaneous
fermentation) as opposed to the sample received by commercial yeast
fermentation.

The amounts of metals seen in Table.2. vary differently in all the samples, we
can say that this variation is the result of the fermentation processes and locations
of the grapes origin and the uniqueness of the soil where they were cultivated.

Tabela. 2. Makro I Mikro elemenata u Vranca, Frankovke I Merlot
Table. 2. Macro and micro elements in Vranec, Frankovka and Merlot

Zeljezo Mangan Rubidium
Vino Kvasac Fe57 Mn55 Rb85
Wine Yeast ppb ug/L ppb ug/L ppb ug/L
Vranac SELECTYS®LA
Vranec DELICIEUSE 3947,093 1272,261 1993,653
Vranac Avtohtoni
Vranec kvasci 10827,73 1311,186 2557,076
Wild Yeasts
Frankovka SELECTYS®LA
Frankovka DELICIEUSE 4343,716 2117,811 2586,231
Frankovka Avtohtoni
Frankovka kvasci 3576,469 2019,026 2280,822
Wild Yeasts
Merlot SELECTYS® LA
Merlot DELICIEUSE 5037,64 3000,609 3176,055
Merlot Avtohtoni
Merlot kvasci 4040,567 2669,345 3232,755
Wild Yeasts
Conclusion

As a result of this research, where a total of 6 wine samples of 3 different
varieties, fermented with 2 different yeasts during the process of production, we
can conclude that the use of cultivated (commercial yeasts) enables a more certain
and more effective fermentation. The use of commercial yeasts has a positive effect
on both the quality parameters and the micro and macro elements in the wine as
one of the key factors for quality wines. Although the differences in the values
presented in the table and the graph are not considerable, they still play a
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significant role in the quality of the final product. The use of commercial yeasts
positively influences wine production. Therefore, it is necessary to conduct more
scientific research as well as more processes of yeast isolation in the region of the
grapes’ cultivation in order to contribute to a better wine quality and uniqueness.
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