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Abstract       Research was carried out in 2013 in Miniş-Măderat vineyards, 
located just along the road which defines the Wine Route. Research has 
focused on correlating climate and soil with wines quality produced from 
studied grape varieties. Grape varieties were divided in three plots; on each 
plot were performed soil profiles, were taken and analyzed soil samples to 
can know how the type of soil, rock and its components influence the quality 
of wine obtained considering that lately more and more the term "terroir" is 
commonly used in wine tastings. In fact, the main purpose of this research 
and the subject of the paper were to study the influence of "terroir" on the 
work improvement in vineyards and on the choice of winemaking, which is 
reflected in the final product properties. Due to the complex significance and 
interdependent elements, the wine terroir is considered by connoisseurs to be 
a very important issue of a wine identity. Regarding the material studied, 
consisted of three superior white wine grape varieties (Pinot gris, Traminer, 
Fetească Regala) and three superior red wines grape varieties (Cabernet 
Sauvignon, Fetească neagră, Cadarcă). 
Grapes varieties were harvested separately from each plot and were 
individually vinified. The aim was to determine the physicochemical properties 
and organoleptic properties of the varieties studied, for each plot separately.   
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In our country, vine has been cultivated since ancient 

times. Now it also pays particular attention to 

expanding the vineyards, since Romania benefits from 

very favorable climate and soil resources necessary for 

this plant. 

Riou C. et al. (1995) [7] define "terroir" as an assembly 

of natural factors that through their actions on vine 

gives the wine a typical and genuine authenticity. 

Slopes, sandy and calcareous soils, unsuitable for other 

crops are very well exploited [2]. 

Famous vineyards of our country, and less well known 

ones are focused according to the specific soil and 

climatic conditions of each area, on certain wine grape 

varieties, with peculiarities of final product for each 

area separately, so that in the wine can be found 

typicality and authenticity of the place of origin, 

characteristics on which consumers put increasing 

emphasis [3]. 

As a result of scientific studies has been established 

that the risk of cancer diseases can be reduced with an 

afternoon wine consumption - 1-2 glasses per day. 

Phenolic compounds of wine represent a broad "range" 

of antioxidant substances which absorbed in the blood 

can delay the onset of tumors [8]. 

Morlat and Asselin [6] in "Terroirs et qualité des vins" 

consider that the quality and typicity of wines are 

provided by "terroir" as an organic area (climate, soil, 

landscape, exhibition, slope, altitude), along with other 

factors such as: vinifera variety, rootstock variety, 

vineyard management techniques applied to the soil 

and plant, and oenological processes. 

Wines have different flavors that are more or less 

justified by the high degree of yeasts biodiversity. 

Climatic conditions during the grapes ripening, the 

geographical location of the vineyard, crop health, 

treatments with pesticides of the vine, influences the 

number of yeasts, and myriad of species and strains 

placed on grape berries before harvest. The most 

populations of yeasts are obtained in warm climatic 

conditions (low latitudes, high temperatures) [1]. 

Among the phenolic compounds, resveratrol plays a 

key role through its high antioxidant ability which 

opposes to the onset and progression of cancer [4]. 

 

Material and Method 

 
Knowing the chemical and physical composition of the 

wine allows wines typification, their authenticity 

certification and detection of fraud. In addition, 

physicochemical analysis of wine underpins the control 

and the technological flow of winemaking, but it also 
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must be associate with the organoleptic analysis of 

wine. 

Yield quality for the studied varieties was determined 

by monitoring alcohol content, acidity, volatile acidity, 

total SO2, free SO2, content in nonreducing dry extract.  

Determination of the total acidity of the wine 

(expressed as g/l H2SO4) was determined by titration 

(neutralization) of a must solution with a sodium 

hydroxide solution of known normality. 

Phenolphthalein was used as an indicator of acid–base 

titration. 

The total acidity of the must was determined using the 

formula: 

Acidity: (g/l H2 SO4 ) = n x F xTx 100 
where: 

n = ml of NaOH used for titration; 

F = NaOH solution factor;  

T = acid titrefor expressing acidity;  

(for H 2SO4 titer is 0.0049). 

Varieties were divided in three plots; on each plot were 

performed soil profiles, were taken and analyzed soil 

samples to can know how the type of soil, rock and its 

components influence the quality of wine obtained 

considering that lately, more and more the term 

"terroir" is commonly used in wine tastings. 

Three grape varieties for white wines (Pinot gris, 

Traminer, Fetească Regala) and three grapes varieties 

of red wines (Cabernet sauvignon, Fetească neagră, 

Cadarcă) have been taken to research. 

 

Results and Discussions 

 
For 2013, physicochemical properties of white 

varieties from plot one are shown in Table 1.  

Among white varieties, in 2013, Pinot gris and 

Fetească regală had an alcohol content of 13.39%. 

Acidity values were ranged between 5.7 g/l in Fetească 

regală and 5.93 g/l in Pinot gris variety.  

In temperate climates, the alcohol concentration 

depends on the ripeness of the grapes. High 

concentrations are obtained only in certain years, when 

weather conditions are very favorable, and only in 

bounded areas. 

Such kinds of yields are called by the French 

"millesimes". It should consider, however, that not 

only alcohol determines the wine quality, knowing that 

there are excellent wines with 10% alcohol or, 

conversely, wines with a high alcohol degree, heavy 

and unbalanced.  

In present research, white wines obtained were of good 

quality, balanced, with a good alcoholic content, but 

also with a proper acidity and a dry extract between 

17.6 and 19.6. SO2 values were between 85 mg/l and 

116 mg/l, while free SO2 ranged among 35mg/l and 46 

mg/l. The remaining sugars ranged from 2.04 in Pinot 

gris and 50 in Traminer variety.

 

 

Table 1 

Physicochemical properties of white varieties studied in 2013, plot 1 

Variety Alcohol 

content 

(% vol) 

Acidity 

(g/l) 

Volatile 

acidity 

 (g / l) 

Total 

SO2  

(mg/l) 

Free 

SO2  

(mg/l) 

Content in dry 

nonreducing 

extract (g / l) 

Remaining 

sugars 

Relative 

density at 

+20
o
C  

Pinot Gris 13.39 5.93 0.47 85 35 17.60 2.04 0.9901 

Traminer 12.30 5.90 0.47 92 38 19.60 50 1.0107 

Fetească 

Regală 

13.39 5.7 0.53 116 46 18.4 3.9 0.9902 

 

The red wines from plot 1, in 2013 gave very good 

results, referring to alcoholic content obtained which 

was 13.97% in Fetească Neagră and 15% in Cabernet 

Sauvignon. Acidity had values between 5.5 and 5.93 

g/l H2SO4, while total SO2 ranged among 68 mg/l in 

Cabernet Sauvignon and 107.5 g/l in Fetească neagră.

  

Table 2 

Physicochemical properties of red varieties studied in 2013, plot 1 

Variety Alcohol 

content 

(% vol) 

Acidity 

(g/l) 

Volatile 

acidity 

 (g / l) 

Total 

SO2  

(mg/l) 

Free 

SO2  

(mg/l) 

Content in dry 

nonreducing 

extract (g / l) 

Remaining 

sugars 

Relative 

density at 

+20
o
C  

Cabernet  

Sauvignon 

15 5,5 0.43 68 26 27.95 10.05 0.9964 

Fetească 

Neagră 

13.97 5.93 0.42 107.50 25.00 28.02 3.48 0.9941 

Cadarcă 13.25 5.55 0.32 95 32.50 17.66 2.44 0.9905 

Dry extract content from red wines, ranged among 17.66 g/l in Cadarcă variety and 28.02 g/l in Fetească neagră. 
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Table 3 

Physicochemical properties of white varieties studied in 2013, plot 2 

Variety Alcohol 

content (% 

vol) 

Acidity 

(g/l) 

Volatile 

acidity 

 (g / l) 

Total 

SO2  

(mg/l) 

Free 

SO2  

(mg/l) 

Content in dry 

nonreducing 

extract (g / l) 

Remaining 

sugars 

Relative 

density at 

+20
o
C  

Pinot Gris 13.2 5,9 0.53 67 37 23 6.1 0.9835 

Traminer 12.7 5.6 0.36 45.8 14 19 1.8 0.9713 

Fetească 

Regală 

13.0 4.8 0.34 88 43 17.4 3,6 0.9586 

 
Wines obtained from varieties grown on the plot 2, 

with soil characteristics similar to plot 1, had close 

values both in terms of alcohol content and acidity as 

well as for dry extract. The white varieties had alcohol 

content between 12.7% calories in Traminer variety 

and 13.2% in Pinot gris.  Acidity values ranged 

between 4.8 in Fetească Regală and 5.9 in Pinot gris.  

Regarding the sugar residues in wines, values ranged 

among 1.8 and 6.1, which indicates that the wines fit 

into the category of dry white wines of superior 

quality.

 

Table 4 

Physicochemical properties of red varieties studied in 2013, plot 2 

Variety Alcohol 

content 

(% vol) 

Acidity 

(g/l) 

Volatile 

acidity 

 (g / l) 

Total 

SO2  

(mg/l) 

Free 

SO2  

(mg/l) 

Content in dry 

nonreducing 

extract (g / l) 

Remaining 

sugars 

Relative 

density at 

+20
o
C  

Cabernet  

Sauvignon 

13.04 5,2 0.49 52 35 25.9 2,8 0.9931 

Fetească 

Neagră 

13.5 4,9 0.42 38 23 31.2 3,1 0.9922 

Cadarcă 12.8 5.4 0.48 45 29 27.5 2.5 0.9835 

 
Red wines obtained from the same plot (2) had an 

alcohol content of 12.8% in Cadarca variety, 13.04% in 

Cabernet Sauvignon and 13.5% in Fetească Neagră. 

Dry extract recorded values between 25.9 g/l in 

Cabernet Sauvignon, 27.5 g/l in Cadarcă variety and 

31.2 g/l in Fetească neagră. For the remaining sugars, 

red wines were classified as dry wines category like the 

whites wines obtained in the same plot.

 

Table 5 

Physicochemical properties of white varieties studied in 2013, plot 3 

Variety Alcohol 

content (% 

vol) 

Acidity 

(g/l) 

Volatile 

acidity 

 (g / l) 

Total 

SO2  

(mg/l) 

Free 

SO2  

(mg/l) 

Content in dry 

nonreducing 

extract (g / l) 

Remaining 

sugars 

Relative 

density at 

+20
o
C  

Pinot Gris 13.6 6.1 0.57 69 39 21 7.1 0.9937 

Traminer 12.8 5.78 0.33 47.5 15 20 1.4 0.9915 

Fetească 

Regală 

13.34 4.7 0.33 90 41 16.55 2.95 0.9898 

 
In 2013 white wines produced from the third plot had 

values of alcohol content and acidity, which enabled 

them to be classified as white wines of superior quality. 

Concerning the sugar residues of wine, the values 

found in white wine varieties, have classified them as 

dry wines, excepting Pinot gris that due to the value of 

7.1 g/l was classified as semi-dry wines.
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Table 6 

Physicochemical properties of red varieties studied in 2013, plot 3 

Variety Alcohol 

content 

(% vol) 

Acidity 

(g/l) 

Volatile 

acidity 

 (g / l) 

Total 

SO2  

(mg/l) 

Free 

SO2  

(mg/l) 

Content in dry 

nonreducing 

extract (g / l) 

Remaining 

sugars 

Relative 

density at 

+20
o
C  

Cabernet  

Sauvignon 

14.1 6 0.42 54 33 27.5 3 0.9947 

Fetească 

Neagră 

13.8 5.1 0.4 40 20 30.35 2.75 0.9953 

Cadarcă 13.64 5.1 0.48 49 27 26.3 2.1 0.9944 

 

Red wines produced in the same plot had a high 

content of alcohol, namely 13.64% in Cadarca variety, 

13.8% in Fetească Neagră and 14.1% in Cabernet 

Sauvignon. These amounts of alcohol content is 

because soil plot three was slightly sandy, with a sandy 

loam texture which warms faster and allows the 

accumulation of larger amounts of sugars. 

Overall, varieties of within all plots studied, performed 

well and very well concerning alcohol content, and 

acidity as well as dry nonreducing extract, which allow 

us to say that the wines were well-balanced, full 

bodied, with a well defined "terroir ".

 

Table 7 

Organoleptic properties of white wines studied in 2013 

Variety Properties 

Color Smell Limpidity 

Pinot gris white-yellow Specific Clear 

Traminer Water-white Specific Clear 

Fetească regală Water-white Specific Clear 

 

White wines produced from grape varieties studied, 

were described for aroma and visual appearance. 

Olfactory, each variety presented a particular specific 

smell without other flavors. Visually, generally in 

white wines, color may vary from water-white, white-

green, yellow-white, straw-yellow etc., but the white 

wines from the research presents shades of white-

yellow - Pinot gris and water-white for Traminer and 

Fetească regală. All wines analyzed in terms of 

limpidity were very clear. 

  

Table 8 

Organoleptic properties of red wines studied in 2013 

Variety Properties 

Color Smell Limpidity 

Cabernet Sauvignon Full-Bodied Red Characteristic  Clear 

Fetească Neagră Red Characteristic Clear 

Cadarcă Red amber Characteristic Clear 

 

Red varieties sensory analysis showed that: Cabernet 

Sauvignon was a wine with a full-bodied red color, 

limpid, with a characteristic smell. Fetească neagră had 

a good limpidity, was clear, with a specific smell and 

red (color which after aging usually progress to red 

amber).  

Cadarcă variety had a specific smell, and was 

characterized as a limpid wine, with a red amber color. 

 

Conclusions 

 
Terroir is an “umbrella concept” that incorporates all 

special features of a grapevine growing area, with 

effect on the taste and quality of wine. It is generally 

used to describe how the particularities of the region 

like: climate, soil, location and tradition, influences the 

wine. [9]. 

Knowledge of the physicochemical composition of the 

wine allows the wines typification, their authenticity 

certification and fraud detection. In addition, 

physicochemical analysis of wine underpins to the 

control and directing of winemaking technological 

flow, but it must be attended by organoleptic analysis 

of wine. [10]. 

In temperate climates, the alcohol concentration 

depends on the ripeness of the grapes. High 

concentrations are obtained only in certain years, when 

weather conditions are very favorable, and only in 

bounded areas. 

Such kinds of yields are called by the French 

"millesimes". It should consider, however, that not 

only alcohol determines the wine quality, knowing that 
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there are excellent wines with 10% alcohol or, 

conversely, wines with a high alcohol degree, heavy 

and unbalanced.  

Overall, varieties of within all plots studied, performed 

well and very well concerning alcohol content, and 

acidity as well as dry nonreducing extract, which allow 

us to say that the wines were well-balanced, full 

bodied, with a well defined "terroir ". 

White wines produced from grape varieties studied, 

were described for aroma and visual appearance. 

Olfactory, each variety presented a particular specific 

smell without other flavors. Visually, generally in 

white wines, color may vary from water-white, white-

green, yellow-white, straw-yellow etc., but the white 

wines from the research presents shades of white-

yellow - Pinot gris and water-white for Traminer and 

Fetească regală. All wines analyzed in terms of 

limpidity were very clear.  

Grapes were harvested separately from each plot, were 

separately vinified and after tasting it could be detect 

the taste of terroir, the more obvious since the wine 

varied for hues, fruitiness, acidity and full–bodied 

amongst plots 1, 2 and 3. 

For example, varieties harvested from plots where the 

soil was predominantly chernozem, and soil profile 

showed the presence of shale or sandstone, wines 

results were classified as dry and semi-dry. Concerning 

their description, it could be mention that wines 

showed a broad fruitiness, the white ones with a 

pronounced aftertaste and light fruit flavors. Varieties 

on the plot number three, where the soil was sandier, 

gave wines with more freshness, a higher acidity and 

specific flavors. 
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