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Abstract       Winemaking variables and techniques are known to affect the 
physico-chemical and sensory characteristics of wines. One of the most critical 
stages in the red winemaking process is maceration-fermentation. Aroma, taste, 
aging capacity and phenolic composition of red wine largely depend on the 
extraction by maceration-fermentation from grape skins of specific compounds. 
The complex interactions between volatile compounds formed as a result of grape 
ripening and winemaking process form flavor and taste of wine. Sensory profile of 
wines is analyzed through the tasting process and is considered very important to 
the evaluation of wines evolution in time and their quality. Therefore, red wine 
consists of substances found in must and those found in the solid parts of grapes 
(pulp, skins and seeds). Maceration is a fractional extraction that leads to the 
dissolution of useful components from grapes, which give aroma, color and taste 
specific to red wine. Due to maceration, red wine acquires some main 
characteristics, such as: color, tannins content, body, and aroma. The aim of this 
research was to analyse the effect of two types of maceration-fermentation on the 
physico-chemical and sensory characteristics of red wines obtained from 
Cabernet Sauvignon, Pinot noir and Merlot grapes in Iasi-Copou vineyard and 
Murfaltar vineyard, two areas where the climatic characteristics are very different.  
Graphical representations of the sensory profiles including aroma and taste 
characteristics diagrams denotes differences between experimental samples 
obtained by different type of maceration-fermentation technique: classical 
maceration-fermentation and maceration-fermentation in rotative tanks. Total 
acidity was higher in the wine samples obtained by classical maceration-
fermentation, as the most acidic wines were those obtained in Iasi-Copou 
vineyard. The total dry extract was higher in the wine samples obtained by 
maceration-fermentation in rotative tanks because the diffusion of anthocyanins 
from the skins is faster, so the extraction efficiency of anthocyanins is better. 
Wines obtained by classical maceration-fermentation technique have a more 
pronounced phenolic taste and the astringency sensation due to the tannin 
content proved to be more pronounced in the case of Cabernet Sauvignon 
sample obtained by classic maceration-fermentation.   
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Winemaking is one of the most used 

biotechnologies, because the basis for obtaining wine is 
a biological process, namely alcoholic fermentation of 
grape must by yeasts. Being a natural product, with low 
alcohol content and a very complex composition, wine 
remains a healthy alcoholic beverage for the human 
body. Currently, about 60 % of the world’s adult 
population consumes wine on a daily basis. 

The quality of wine products is directly 
influenced by the quality of the grapes, their processing 
technology, the care given to the technological process 
and the hygiene of the premises and equipment used, as 
well as the conditions of storage of wines.  

Red wines are a type of wine made from dark-
colored grapes varieties. The color of red wine can 
range from intense violet, typical of young wines, up to 
brick red, typical for mature wines, brownish hues 
being specific for older red wines. The color of must 
from red grapes is greenish-white, the red color coming 
from anthocyanin pigments present in the skin of the 
grapes, before maceration stage. The processes for 
obtaining red wines benefit from a maceration process 
accompanied by fermentation, since by increasing the 
alcoholic degree, the intensification of the extraction 
process is favored. Due to this fact, both processes are 
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comprised in a single technological operation known as 
maceration-fermentation [7]. 

For organoleptic examination, the wines are 
subjected to three successive examinations: visual, 
olfactory and taste through the human sensors: eye, 
mouth and nose [10]. Through tasting, the information 
received by biosensors is transmitted to the brain, 
where they will be processed and saved [1]. 

The purposes of wine tasting are multiple, in 
the case of the performed experiments, the aim was to 
deepen and complete the physico-chemical analyses 
with the qualitative characterization of the wines. 

The visual examination of wine shows double 
importance because it provides information on the 
quality, color, clarity, gaseous emissions, age and 
health of the wine and at the same time has a major 
influence on the subsequent appreciation during the 
olfactory examination and tasting of wine [1]. 

An important role in the qualitative evaluation 
of a wine is played by the olfactory examination, 
because only on the basis of the aroma, some varieties 
can be identified. Olfactory evaluation is the only way 
in which the human senses are exposed to the most 
volatile aromas of wine. The sense organ responsible 
for the perception of aromas is the nose and compared 
to the taste, it has a much higher sensitivity [11]. 

Oral sensations are perceived by taking a 
small amount of wine (6-10 mL) in the mouth to coat 
all surfaces of the tongue, cheeks and palate. When 
different tastes are perceived (sour, sweet, bitter) 
remember where they were perceived, which were 
initially detected, the duration of perception, intensity 
and changes that occur. Attention should be focused on 
tactile sensations that can be diverse, influenced by the 
body of the wine, temperature etc, a recording of these 
perceptions and their duration is made, analysing in the 
end their combined perception [10]. 

 
Material and Method 
 
 Experimental samples were obtained from 
grapes of the Vitis vinifera varieties Merlot, Pinot noir 
and Cabernet Sauvignon harvested in Murfaltar and 
Iasi-Copou vineyards.   
 Iasi-Copou vineyard is one of the oldest 
vineyards in the country, being located in the east-
northeast of the Moldavian Plateau. The climate is 
temperate continental with excessive points, the 
winters being harsh and relatively dry, the summers hot 
and often dry, the springs moderately thermal and 
hydric, and the autumns mild and predominantly serene 
[4]. 
 The territory where the Murfatlar vineyard is 
located enjoys the most favorable natural conditions for 
the wines, which is why, in addition to the dominant 
and high quality wine varieties; it is also used for table 
grapes and even for raisins. The climate is continental, 
with hot and dry summers, moderate winters, and early 

springs and late autumns, so that the vegetation period 
is the longest in the whole country [4]. 
 
Grape samples and winemaking.  
 In the Laboratory of Oenology of USAMV 
Iasi, wine samples from Cabernet Sauvignon, Merlot 
and Pinot noir grapes were obtained. A classical 
maceration-fermentation was applied for three variants 
(V1, V3, V5), while maceration-fermentation in rotative 
tanks was used for the other three variants (V2, V4, V6). 
 Two types of maceration-fermentation were 
used to highlight the different sensorial profile of the 
wines depending on the different viticulture area of the 
vineyards and in the same time on the different climatic 
conditions. 
 
Study of physico-chemical and sensory 
characteristics of red wines.  
 Physico-chemical analyzes were performed 
based on accredited methods, indicated in state and 
international standards and in the literature. The 
analysis of the composition characteristics of the wines 
obtained from grapes of Cabernet Sauvignon, Pinot 
Noir and Merlot varieties was performed in the 
Oenology Laboratory of the USAMV, Iasi. The 
physico-chemical parameters are: ethanol (% vol.), 
reducing sugars (g/L), total acidity (TA - g/L tartaric 
acid), volatility acidity (VA - g/L acetic acid), pH, free 
sulphur dioxide (g/L) and total sulphur dioxide (g/L), 
total dry extract (g/L) and non-reducing dry extract 
(g/L) and were determined according with the OIV 
methods.  
 Sensory profile of wines is done through the 
tasting process and is considered very important to the 
evaluation of wines quality. The organoleptic analyses 
were performed in the tasting room of the Oenology 
Research Center in Iasi by 15 tasters according to the 
evaluation method proposed by International Union of 
Oenologists. 
 To perform the sensory analysis, a number of 
11 relevant olfactory characteristics and 6 taste 
characteristics were chosen, which can be found in the 
analyzed red wines, such as cherries, marmalade, 
berries, dried fruits, spices, coffee, animal, chocolate, 
oak, vegetable, butter, etc. The parameters were 
evaluated with ratings from 0 to 9 and the means were 
calculated. 

The temperature of wines is a very important 
parameter in the process of wine tasting. Red wines 
were tasted at temperatures of 17-18 °C. Graphical 
representations of the organoleptic profiles including 
aroma and taste characteristics that are presented as 
diagrams by plotting the average of the values obtained 
for each sensory descripto. 
 
 
 
 
 



 98 

Results and Discussions 
 

Grapes, the raw material used to make red 
wines from Cabernet Sauvignon, Pinot noir and Merlot 
differ in terms of the main characteristics of the 

composition from one vineyard to another. Table 1 
show the content in sugars (g/L) and the acidity (g/L 
tartaric acid) specific of the grapes from Iasi-Copou 
vineyard and Murfatlar vineyard. 

 
Table 1 

Initial quantity of sugars and acidity of grapes at harvest from Iasi-Copou and Murfatlar vineyards 

Variety 
Sugars content 

(g/L) 
Acidity 

(g/L tartaric acid) 
Iaşi-Copou Murfatlar Iaşi-Copou Murfatlar 

Cabernet Sauvignon 234 211 8.9 6.9 
Merlot 227 222 8.1 7.5 
Pinot Noir 224 216 8.5 8.6 

 
 In order to obtain red wines, in the 
experiments performed, the homogenous raw material, 
grapes coming from different vineyards, was used. The 
differences that exist between the analyzed components 
are due to the technology applied for the primary 
vinification to the grapes as well as to the influence of 
the climatic conditions on the raw material.  
 Table 2 show the physico-chemical 
parameters of wines obtained from Cabernet 
Sauvignon, Pinot noir and Merlot produced at the Iasi-
Copou and Murfatlar vineyards. 

Knowing that during the process of alcoholic 
fermentation, the monosaccharides in the must are 
converted into ethanol and carbon dioxide, the 
differences in alcohol can be attributed both to the nature 

of the yeasts that produced the fermentation and to the 
conditions under which this process took place. 
Theoretically and practically, these differences are 
generally due to the technologies applied for obtaining 
experimental samples. The classic maceration-
fermentation process involves both the losses from the 
respiration process of the yeasts, and the losses of 
alcohol that are released during the alcoholic 
fermentation togheter with the carbon dioxide. 

The amount of reducing sugars for the wines 
under analysis is between 3.48 g/L and 1.24 g/L. The 
lowest amount of sugars is held by M-V3 with a value of 
1.24 g/L obtained in the Murfatlar vineyard, and at the 
top of the ranking is M-V4 obtained in the Iasi-Copou 
vineyard, using with a value 3.48 g/L. 

 
Table 2 

Physico-chemical parameters for red wines  
Physico-chemical 

parameters 
Experimental sampels 

CS-V1 CS-V2 M-V3 M-V4 PN-V5 PN-V6 
Ethanol (% vol.) 13.44 12.05 13.12 12.69 12.89 12.4 

Reducing sugars (g/L) 3.08 2.36 1.24 3.48 2.69 3.1 
TA (g/L C4H6O6) 8.29 5.87 7.14 6.52 7.54 7.62 

VA (g/L CH3COOH) 0.48 0.59 0.39 0.54 0.4 0.6 
pH 3.3 3.42 3.4 3.48 3.5 3.26 

Free SO2 (mg/L) 24.47 21.37 22.25 27.75 29.62 24.24 
Total SO2 (mg/L) 101.24 107.81 80.07 130.14 113.95 107.17 

Total dry extract (g/L) 25 24.5 24.2 26.6 20.3 27.9 
Non-reducing dry extract (g/L) 21.92 22.14 22.96 23.12 17.62 24.8 

 
Total acidity (TA) has a great influence on red 

wines, because their color is even more stable, as they 
have a balanced acidity, this being between 4.5 ÷ 7.7 g/L 
tartaric acid. The freshness of the wines is given by the 
acidity, and when it is too high, they have an excessive 
hardness, which is more easily perceptible in dry red 
wines.  

According to the regulations applied in our 
country, the total acidity of wines must be a minimum of 
4.5 g/L tartaric acid and a maximum of 9 g/L tartraric 
acid.  

The studied wines registered a quantity of total 
acidity between 5.87 ÷ 8.29 g/L tartaric acid, the most 

acidic being these obtained in the Iasi-Copou vineyard. 
Cabernet Sauvignon with a total acidity of 8.29 g/L 
tartaric acid is the most acidic wine obtained in Iasi-
Copou vineyard, while the one obtained in the Murfatlar 
vineyard has a low acidity of 5.87 g/L tartaric acid, thus 
falling within a wine range with balanced acidity. 

The real acidity of the wine, also called pH, has 
an important influence on the taste, but also on some 
phenomena that take place in the wine. The sour taste of 
wine is given not only by the total acidity (which is the 
sum of the titratable acids), but aslo by the strenght of 
these acids. 
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Analyzes haver shown that red wines with a 
low pH are more intensely colored than those with a 
higher pH. In red grapes, the pH should be around 3.55 ÷ 
3.65, and after malolactic fermentation and tartraric 
stabilization, the pH can reach 3.7 ÷ 3.8. At a pH value 
of 3.5 like PN-V5, it feels very acidic, highlighting the 
malic acid, making the wine quite harsh and unbalanced. 

As the lowest value obtained in determining the 
pH is 3.3 (in classical maceration-fermentation), it 
results that the malolactic fermentation had a low yield 
and the organoleptic properties of the wine suffered. 
Instead, the highest values was recorded for wines 
obtained by maceration-fermentation in rotative tanks, 
respectively with a pH of 3.48 at M-V4, pH of 3.42 at 
CS-V2 and with a pH of 3.26 at PN-V6, which results 
that the malolactic fermentation had a high yield, and the 
organoleptic properties of the wines did not suffer. 

The quantities of total SO2 used were well 
below the maximum allowed limit, thus there were 
maximum values for  M-V4 wine obtained by 
maceration-fermentation in rotative tanks, and minimum 
values for M-V3 wine obtained by classical maceration-
fermentation. The amounts of free sulfur dioxide did not 
exceed the maximum limit of 50 mg/L either. These fall 
within the range of 21.37 mg/L CS-V2 and 29.62 mg/L 
at PN-V6. 

The extract is what remains, after all the 
volatile substances (alcohol, water, esters,  acids, etc.) 
have evaporated from the wine. The extract has a major 
importance for the organoleptic properties of the wine, 
giving it body, fullness. A wine with a high content in 
the extract is less fluid and usually has more personality. 

Red wine is usually more extractive than white 
wine, because by maceration a series of substances are 
extracted from the solid parts of the grapes that raise the 
wine extract (anthocyanins, tannins, nitrogenous 
substances, mineral substances). 

The table shows that the wine PN-V6, obtained 
by maceration-fermentation in rotative tanks has the 
highest content in total dry extract (27.9 g /L), while the 
lowest content is observed in that obtained by classical 
maceration-fermentation (20.3 g/L) in PN-V5. It can 
also be seen that the values of the non-reducing dry 
extract for the wines under study vary within limited 
limits, from 21.92 g/L to 24.8 g/L, except for PN-V5 
with values of 17.62 g /L. 

Organoleptic graphic of the wine samples 
obtained by different maceration-fermentation 
techniques consists of 11 olfactory and 6 relevant 
gustatory characteristics.  

 

 
Figure 1. Organoleptic characteristics for wine samples obtained by  

different maceration-fermentation technique  
 

The sensory profiles and quality ratings of 
resulted white wines were determined by descriptive 
analysis and expert panels, respectively. Sensory 
proprieties of red wines “in mouth” include multiple 
sensations interacting with each other such as 
sweetness, bitterness, acidity, retronasal aroma 
perception (flavor), viscosity, astringency and chemical 
heat. Among these, the taste of bitterness and the 
sensation of astringency are related to phenolic 
compounds. 

Cherry aroma registered high values; thus, the 
most significant was detected in the wine obtained by 
maceration-fermentation in self-winemakers (M-V4), 
appreciated by tasters with a grade of 4.75; in 
descending order followed the wines M-V3, CS-V2, 
CS-V1 and PN-V5, the lowest grade being given to the 
wine obtained by maceration-fermentation in P.N.-V6 
self-winemakers. 
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The marmalade aroma for the wines studied 
was bigger for CS-V1 and PN-V5 and aroma of dried 
fruit were bigger for M-V4 and CS-V2 samples. The 
aroma of berries specific to the wines obtained from 
the Cabernet Sauvignon variety, proved to be more 
strong in the wine obtained by maceration-fermentation 
in rotative tanks (CS-V2), appreciated with a big grade; 
the wine obtained by classical maceration-fermentation 
CS-V1 was also slightly different. 

The spice aroma was appreciated with low 
notes, for M – V4 and PN – V6 and CS-V1, and the 
aroma of coffee specific to the wines obtained from 
Merlot grapes was appreciated with small grades for 
M-V3, PN-V5, and M-V4. The chocolate smell of the 
wines studied received bigger grades for PN-V5 and 
CS-V2. The vegetal aromas of Cabernet Sauvignon 
wines were more appreciated with higher values than 
those given to Merlot and Pinot Noir wines and fall 
between 2.43 (M-V3 - classic maceration-fermentation) 
and 4.56 (CS-V2 - maceration-fermentation in rotative 
tanks). The taste sensations determined by the 
concentration of phenolic compounds in the analyzed 
wines show variations depending on the applied 
technological technique; thus the phenolic taste proved 
to be more pronounced in the wines obtained by 
classical maceration-fermentation than those obtained 
by maceration-fermentation in rotative tanks.  

The sour taste, specific to wines with high 
acidity, were appreciated with grades of 2.45 (CS-V2) 
and 4.75 (CS-V1); sweet taste, almost imperceptible, 
because the wines had no sugar residue, was 
appreciated with low values. The bitter taste, due to the 
degradation of glycerol to acrolein, specific to diseased 
wines, was given low marks, between 0.67 (CS-V2) 
and 3.71 (PN-V5).  

Unctuous sensation, attributed to the 
concentration of glycerol, received close appreciations 
as a value for all variants, but higher, as a whole, than 
those received by the wines (CS-V2, M-V3 and M-
V4). Thus, this taste parameter was given notes 
between 4.02 (M-V4) and 4.71 (PN-V5). 

Wines quality and polyphenols are closely 
interconnected. These compounds have a critical role to 
their contribution to organoleptic wine quality as color, 
bitterness, astringency. 

The astringency sensation due to the tannin 
content proved to be more pronounced in the case of 
Cabernet Sauvignon wine obtained by classic 
maceration-fermentation CS-V1. The overall 
assessments of the taste characteristics of the wines 
taken into account, represented by texture, ranged 
between M-V3 and PN-V6.  
 
Conclusions 
 

There is no doubt that wine is an extremely 
complex environment and phenolic compounds play an 
essential role in its final sensory characteristics. 

The most extractive wines were those of 
Merlot, which recorded values of 23.12 g/L for the one 
obtained by maceration-fermentation in self-
winemakers in the Murfatlar vineyard, respectively 
22.96 g/L for the one obtained by maceration-
fermentation in Iași-Copou vineyard. Also in the other 
two studied varieties, the wines obtained by these 
processes were distinguished by a content rich in non-
reducing dry extract. 

By evaluating the aromatic profile of the 
wines under study, it was concluded that all wines are 
intensely colored, which is due to the grape harvest at 
technological maturity, as well as the technology of 
obtaining wines applied in accordance with obtaining 
quality finished products. 

Aromas registered high values in the samples 
are cherry, marmalade and dried fruit, being more 
pregnant in the wines obtained by classical maceration-
fermentation. 
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