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Abstract

Wine is an alcoholic beverage created as a product of alcoholic
fermentation. It is a complex compound consisting of a large number of
components (water, alcohols, acids, sugars, mineral substances, phenols, esters,
glycerol, etc.). The chemical composition and quality of wine largely depend on
the variety, wine type, production, and storage methods. Maceration is an
essential part of the red wine production process. During maceration, numerous
compounds are separated from the solid parts of the grape and berry and they are
extracted into wine, and thanks to this process, red wine acquires most of its
characteristics. It is considered that temperature and duration are the most
important maceration factors that affect the quality of red wines. This paper aims
to determine the influence of different maceration regimes on the quality of red
wines of the Vranac and Merlot varieties. Vinification was carried out in 2021 in
the Microbiology Laboratory of the Faculty of Technology in Banja Luka, where
maceration regimes for 6 and 12 days were applied, at temperatures of 16 and
25°C. Wine quality analyses were done in the Laboratory for Ampelography and
Winemaking at the Faculty of Agriculture in Banja Luka. Differences in wine
quality were observed depending on the maceration regime. The highest alcohol
content was observed after 6 days of maceration at 25°C, while prolonged
maceration led to reduction in the alcohol content. The increased temperature had
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a positive effect on the total extract, as well as on the wine chromatic
characteristics of both varieties. The wines of the Merlot variety had lower total
acidity at longer maceration, while the wines of the Vranac variety had lower
total acidity at shorter maceration. All analyzed wines had a satisfactorily low
volatile acidity, as well as pH. The Merlot wines had the highest ash content after
12 days of maceration at 25°C, and the VVranac wines after 6 days of maceration
at 25°C.

Key words: Vranac, Merlot, maceration, wine quality

Introduction

There are many grapevine types and varieties in the world. The most
appreciated wines are wines made from Vitis vinifera (European grapevine) wine
varieties. Blesi¢ (2016) points out that the grape variety plays a crucial role in
wine production. In addition to the variety characteristics, the quality of wine and
its organoleptic properties are also influenced by the grape and wine production
method, according to Pichler et al. (2015).

The basic process that distinguishes the production technology of red and
white wines, and at the same time the most important process of red wine
production, is maceration (Ribéreau-Gayon et al., 1970). The maceration process
implies the extraction of certain compounds from the solid parts of the berry, and
their extraction into the liquid phase, i.e., must and wine (Blesi¢ et al., 2013).
Primarily, during maceration, phenolic compounds are separated from solid
parts, but also a number of other substances important for wine quality (aromatic
compounds, polysaccharides, nitrogenous compounds, mineral substances)
(Ribéreau-Gayon et al., 2006).

Modern production of red wines involves maceration in strictly controlled
conditions (temperature and duration), and this process depends on variety
properties, harvest year and terroir, and enables winemakers to produce the
desired style of wine (Herjavec, 2019).

The aim of this study is to determine the influence of the maceration
duration and temperature on the quality of red wines of the Vranac and Merlot
varieties.

Material and Methods

The research was conducted in 2021. Grape samples for wine production
were obtained from the "Dabi¢" Winery located near Trebinje (Bosnia and
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Herzegovina). The analysis included two varieties: Vranac and Merlot.
Microvinification was performed in the Microbiology Laboratory at the Faculty
of Technology of the University of Banja Luka. For each variety, 4 maceration
regimes were applied (6 and 12 days at temperatures of 16 and 25°C).

Wine quality can be determined by the following analyses: wine alcohol
content (Danici¢, 1985), total extract content in wine (Danici¢, 1985), wine pH
value (OIV-MA-E-AS313-15), wine total acidity (OIV-MA-E-AS313-01),
volatile acidity (OIV-MA-E-AS313-02), wine chromatic characteristics (OIV-
MA-AS2-07B), and ash content in wine (OIV-MA-E-AS2-04). The analyses
were done in the Laboratory for Ampelography and Winemaking at the Faculty
of Agriculture, University of Banja Luka.

Results and Discussion

The wine alcohol content (Graph 1.) is often used as a parameter for
evaluating the strength of wine. The alcohol content is expressed in volume
percentages (% v/v), which represents millilitres of pure alcohol in 100 ml of
wine (Danici¢, 1988).
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Graph 1. Alcohol content in the Vranac and Merlot wines produced at different maceration
duration and temperature

The highest measured alcohol content in both varieties was observed after
6 days of maceration at 25°C. Under the stated conditions, the Merlot wine had
13.53% v/v alcohol, and the Vranac wine had 14.38% v/v alcohol. By extending
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the duration of maceration in the Vranac variety, a drop in alcohol content could
be noticed, while the alcohol content remained fairly uniform in the Merlot
variety.

According to Pajovi¢ et al. (2011), wines of the Vranac variety had the
lowest alcohol content (9.6% v/v) at maceration at 28-31°C, and the highest at
maceration at 24-27°C (11.3% v/v). According to a research by Daudt and
Fagaca (2013), the lowest alcohol content of the Merlot wines was determined
after maceration for 4 days, 10.7-13.6% v/v, and the highest after longer
maceration (15 days), 11.1-13.9% v/v /v.

The wine extract contains many non-volatile components of wine, such as
glycerine, organic acids, mineral substances, nitrogenous substances, coloured,
and tannic substances (Danici¢, 1988). As a rule, wines that contain more extract
have a fuller flavour and better quality. Graph 2. shows the influence of the
maceration duration and temperature on the total extract in the wines of the
Vranac and Merlot varieties.
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Graph 2. Total wine extract in the VVranac and Merlot wines produced at different
maceration duration and temperature

A temperature of 25°C had a positive effect on the increase in the wine
extract content. After maceration at 25°C the wines of the Vranac variety had 31
g/l of total extract, and after maceration at 16°C the total extract content was
around 28 g/l. In the Merlot wines, produced at a temperature of 25°C, the total
extract content was more than 29 g/l, while at a maceration temperature of 16°C,
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the total extract content was lower (around 28 g/l). Acids give freshness to wines.
Graph 3. shows the total acidity of the Vranac and Merlot wines produced at
different maceration durations and different temperature conditions.
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Graph 3. Total acidity in the Vranac and Merlot wines produced at different
maceration duration and temperature

The Merlot wine had the highest total acidity after 6 days of maceration at
16°C (7.6 g/1). Longer maceration and an increase in temperature led to a slight
decrease in total acidity in the Merlot wine. The total acidity was lower in the
Vranac variety. The highest total acidity in the Vranac variety was obtained after
12 days of maceration at a temperature of 25°C (7.3 g/l). After 6 days of
maceration at 25°C, the lowest total acidity (7.0 g/l) was measured in the wine
of the Vranac variety.

According to Pajovic¢ et al. (2011), the total acidity in the VVranac variety
wines ranged between 4.79 g/l (maceration temperature 28-31°C) and 4.95 g/l
(maceration temperature 24-27°C). Banjanin et al. (2019) found that the total
acidity in the Merlot wines was between 4.56 and 4.72 g/I.
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Graph 4. Volatile acidity in the Vranac and Merlot wines produced at different
maceration duration and temperature

All wines contain a certain amount of volatile acids. Their content depends
on the method of wine production and storage. The volatile acidity (Graph 4.) is
the most important indicator of the wine quality and health (Danici¢, 1988). If
the volatile acidity is high, the development of acetic and lactic acid bacteria has
most likely occurred in the wine.

All analyzed wines had a satisfactorily low volatile acidity. In the case of
the Merlot variety, the lowest volatile acidity was observed in the wine produced
after 12 days of maceration at 16°C (0.49 g/1), and the highest after 6 days of
maceration at 25°C (0.54 g/l). In the Vranac variety, the wine had the lowest
volatile acidity after 12 days of maceration at 25°C (0.43 g/I), and the highest
after 6 days of maceration at 16°C (0.61 g/1).

The wine pH value (Graph 5.) is a very important parameter when
evaluating the wine quality. Wines with lower pH values have a fresher taste. In
addition, the lower wine pH value ensures easier storage because the
development of microorganisms in them is difficult.
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Graph 5. pH value in the Vranac and Merlot wines produced at different maceration
duration and temperature

All analyzed wines had a low pH. The Merlot wine had a slightly lower
pH. The lowest pH in the Merlot wine was obtained after 6 days of at 25°C (3.03),
and in Vranac after 12 days of maceration at 16°C (3.17). Longer maceration and
an increase in temperature affected the increase in the wine pH, so that the highest
pH was observed in the wines produced after 12 days of maceration at 25°C. The
highest pH for Merlot was 3.25, and 3.28 for Vranac.
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Graph 6. Colour intensity of the Vranac and Merlot wines produced at different
maceration duration and temperature
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According to Pajovi¢ et al. (2011), the highest pH of the Vranac variety
wine was observed after maceration at 24-27°C (3.44). According to Daudt and
Fagaga (2013), the wines of the Merlot variety had the lowest pH after 4 days of
maceration, while longer maceration led to an increase in pH.

The colour intensity of Vranac and Merlot produced under different
maceration regimes is shown in Graph 6., and the colour shade is shown in Graph
7.
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Graph 7. Colour shade of the Vranac and Merlot wines produced at different
maceration duration and temperature

Graph 6. shows how a longer maceration at higher temperatures had a
positive effect on the colour intensity, while with a shorter maceration, the colour
was less intense. After 12 days of maceration at 25°C, the wine of the Vranac
variety had the strongest colour intensity (32.17), and the lowest after 6 days of
maceration at 16°C (22.84). The wine of the Merlot variety also had the strongest
colour intensity after 12 days of maceration at 25°C (17.57), and the weakest
after 12 days of maceration at 16°C (13.15). Based on the results shown in Graph
7, it can be concluded that higher temperatures had a positive effect on the wine
colour shade. The wines of the Merlot variety had the weakest colour shade after
6 days of maceration at 16°C (0.513), and the strongest colour shade after 6 days
of maceration at 25°C (0.544). Further prolongation of the maceration up to 12
days for the Merlot variety had no significant effect on the wine colour. In the
case of the Vranac variety wine, the strongest shade was observed after 6 days of
maceration at 25°C (0.550). Further prolongation of the maceration had a
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negative effect on the colour shade of the Vranac variety wine, so the shade of
the wine after 12 days of maceration at 16°C was the lowest (0.471).

Pajovi¢ et al. (2012) found that the most intense colour of Vranac was
observed on the seventh day of maceration, and then gradually decreased, while
the colour shade gradually intensified with longer maceration. The research by
Daudt and Fogaca (2013) shows that the values of the intensity and colour shade
of Merlot are the highest after 8-15 days of maceration.
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Graph 8. Ash content in the Vranac and Merlot wines produced at different
maceration duration and temperature

The mineral substances found in the wine make up the wine ash. These
substances are important for the wine taste and fullness. Graph 8. shows the ash
content in Vranac and Merlot produced at different maceration durations and
temperatures.

Graph 8. shows how the ash content in wines changes differently for the
Vranac and Merlot varieties. The Vranac variety had the highest ash content in
the wine after 6 days of maceration at 25°C (1.58 g/l). Further prolongation of
the maceration had a negative effect, so that the lowest ash content of the Vranac
variety was observed in the wine produced after 12 days of maceration at 25°C
(1.52 g/l). The opposite is observed in the Merlot variety. The lowest ash content
(1.61 g/1) in the Merlot wine was measured after 6 days of maceration at 25°C,
and, after 12 days of maceration at 25°C, Merlot had the highest ash content (1.74

g/l).
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Conclusion

The maceration duration and temperature influenced the production of
wine with different characteristics. Both varieties had the highest alcohol content
after 6 days of maceration at 25°C, with the fact that in the case of the Vranac
variety, larger variations are noticeable depending on the applied maceration
regime. Higher temperatures had a positive effect on the total extract in the wines
of both varieties. The wines of the Merlot variety had the lowest total acidity
after 12 days of maceration at 25°C, and at that maceration regime, the wines of
the Vranac variety had the highest total acidity. In the Vranac wine, the higher
volatile acidity was observed after maceration at 16°C, and in Merlot after
maceration at 25°C. Higher values of colour intensity and shade in the wines of
both varieties were observed after maceration at 25°C, with the fact that the
Vranac variety was better suited to a shorter (6 days) and the Merlot variety to a
longer (12 days) maceration. The Vranac wines had the highest ash content after
6 days of maceration at 25°C, and the Merlot wines after longer maceration (12
days at 25°C).
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KapakrepucTrke IpBEHUX BUHA Y 3aBUCHOCTH OJ1 TPUMH]CHCHOT
METO/Ia Mallepaluje

Tarjana Jopanosuh-I{seTkoBuh', Anexcanmap Capuh? Jlanujena Crapuesuh?,
Pana I'pouh?, Cemupa Ceo®

Y Vuueepsumem y Bamwoj JIyyu, Howonpuspeonu gpaxyrmem, Bamwa Jlyka, Bocna u
Xepyezosuna
2 Vuusepsumem y Barwoj Jlyyu, Texnonowxu gpaxynmem, Baroa Jlyka, Bocua u
Xepyezosuna
8 Vuusepsumem Ileman Bujeouh y Mocmapy, Azpomedumepancku gpaxyimem Mocmap,
Bocuua ano Xepyezosuna

Caxerak

BuHo je amkoxonHO muhe HacTano kKao MPOW3BOA amKoxoiHe (epmeHTrarmje mupe. To je
CIIOKEHO jeNUI-CHhE KOje CE CacTOjH O BEJIHMKOT Opoja KOMITIOHEHTH (BOZAA, aKOXOJIH,
KucenuHe, mehepu, MuHepanHe MaTepHje, PEHOIH, €CTPH, TIUIEPOIL,...). XEMHjCKHA CACTaB
W KBAJIUTET BUHA y HajBehoj Mjepu 3aBHCE O COpTE, TWIA BHHA, HAUMHA IPOU3BOIKE U
CKJIQINIITeHa. Mariepanyja je CyITHHCKH MO ITpolieca IPON3BOHE IPBEHNX BUHA. ToKOM
Mariepaiyje U3 YBpCTHX JHjeoBa rpo3ja u 000uIa 13/1Bajajy ce MHOrOOpOjHA jeTIHUbCHA U
npenase y BHHO, Te 3axBajbyjyhum ToMe IpBeHa BHHa cTH4y HajBehu Opoj cBojux
KkapakteprcTika. CMarpa ce Jia cy Temiieparypa M JyKHHa Tpajarba HajBaXHUjU (hakTopu
Marepanmje Koju yTuuy Ha KBAIUTET LpBeHuX BuHA. OBaj paj uMa 3a LUJb YTBPAUTH yTHIIE]
pa3MUUTUX peXHUMa Mallepaldje Ha KBaJUTET LPBEHHX BHHA copTH Bpanaum u Mepio.
Bunnoukamnmja je o6aBibeHa y Toky 2021. romune y JlaGoparopuju 3a MHKpOOHOIOTH]Y
Texnonomkor dakynrera y bamoj Jlyu, npu uemy cy nIpiuMHujemHeHH peKIMI Maneparmje
y Tpajamy 6 u 12 mana, npu temmepatypu 16 u 25°C. Ananmse kBamuTera BiHa paljeHe cy y
Jlabopatopuju 3a ammenorpadujy u BuHapcTBO I[lospompuBpenHor ¢(akynrera y bamoj
Jlymu. YoueHe cy pa3nuke y Moryiefy KBaJMTETa BHHA 3aBHCHO OJI peXHMa Malepanyje.
Hajsehu canprkaj ankoxoia u3MjepeH je npu Maepanuju 6 nana Ha 25°C, 10K je npo/ykeHa
Mallepalyja uMajia yTHIlaj Ha CMambehe caipikaja akoxoda. [lopuieHa TemnepaTypa nuMana
je MO3UTHBAaH yTHIIA] HA CaApIKaj YKYITHOT €KCTPaKTa, Kao0 M Ha XPOMATCKe KapaKTEPUCTHUKE
BHHa 00je copTe. Mame KucellnHa BUHA copTe Mepiio nMaa cy pH Ay»K0j Mareparuju, J0K
je Kox BuHa copTe Bpaman mame kucenuHa u3MjepeHo mpu kpahoj mamepammju. Csa
aHaNIM3MpaHa BUHA UMaJjia Cy 3a70B0oJbaBajyhe HU3aK CcaapkKaj UCapJbUBUX KHCEINHA, Kao 1
pH Bpujennoct. Hajsehu canpikaj menena BuHa copte Mepiio umaia cy npu marepanuju 12
nmana Ha 25°C, a BuHa copte Bpanan npu maneparuju 6 nana Ha 25°C.

Kmyune pujeuu: Bpanan, Mepiio, matiepaliyja, KBaJIUTET BUHA
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