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Abstract       The research was performed in years 2010, 2011 and 2012 in 
Buziaş-Silagiu viticultural area, and it focused on assessing Fetească regală 
variety as raw material for obtaining sparkling wine. For this, we established 
the optimal moment for harvest, the sugar content and the acidity. The 
methods used for grape processing were: direct pressing, 
crushing/destemming with the separation of the free-run juice, 
crushing/destemming with the separation of the free-run juice and then mixing 
it with must obtained after pressing. 
In what the variants of grape processing are concerned, it turned out that 
sparkling wines obtained from direct pressing of the grapes (V1) and from 
crushing/destemming with the separation of the free-run juice (V2) preserved 
better the flavour, harmony and characteristics of good stock of the raw 
matter, presenting better quality.   
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Sparkling wines fall into the category of effervescent 

wines.  

These wines are oversaturated with carbon dioxide, 

which can only be kept in closed spaces, airtight bottles 

or steel tanks that can withstand pressure. 

There are two distinct stages in the technology for 

obtaining sparkling wine:  

- producing the base wine 

- producing the actual sparkling wine .[1] 

Preparation of the base wine can be made by white 

vinification, for obtaining white sparkling wines, and 

by red vinification for obtaining rose sparkling wine.  

The qualities of the base wine play a crucial role in 

the quality of the sparkling wine.[2] 

The second fermentation of wine in bottles is realized 

by depositing the full bottles in fermentation slots in a 

horizontal position in rooms were the temperature must 

range from 11 to 14 
0
C.  

After fermentation, which lasts from 16 to 38 

days in white wines and around 80 days in red wines, 

the bottles will be kept in a horizontal position for 6 to 

18 months, allowing time for autolysis to take place.  

In order to ensure the same fermentation 

conditions as in the first fermentation, during the 

second fermentation the bottles are re-stacked, 

reversing the places, so that the row of bottles at the 

bottom will be placed on top, and the process goes on 

for all rows in the stack.  During this process, the initial 

position of the bottle will be maintained, in order to 

avoid the formation of a new "gas pocket".[3]. 

 

 

Material and Method 
 

Based on the studies conducted at Buziaş-

Silagiu viticultural area we established that variety 

Fetească Regală would be assessed as raw matter for 

obtaining sparkling wine.  

The research was run in years 2010, 2011 and 

2012 in Buziaş-Silagiu viticultural area and focused on 

determining the technologic maturity, the yield, the 

sugar content, total acidity, total nitrogen and 

polyphenols.  

Grape processing was performed through the 

following procedures: 

V1 – direct pressing; 

V2 –  crushing/destemming and separation of 

free-run juice; 

V3 – crushing/destemming, separation of free-

run juice and mixing it with press must (pneumatic 

press) in proportion of 5/1. 

Clarification, appreciated as one of the most 

important technological operations in producing base 

wines for sparkling wines, was made according to the 

following variants:  

V1 – clarification by riddling after 12 hours; 

V2 – clarification by riddling after 24 hours; 

V3 – clarification by centrifuging and depth 

filtration. 

The fermentation process took place at 18±2° 

C, in stainless steel vats and in oak barrels, which had 

the same capacity. 

The whole process of obtaining sparkling wine, 

including wine secondary fermentation in bottles and 
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bottling was done on a small scale. Laboratory tests 

were conducted in laboratories of university. 

 

Results 

 
The results of our research revealed that, 

under the soil and climate conditions in Buziaş-Silagiu 

viticultural area, Fetească regală is highly suitable for 

producing base wines for sparkling wines. 

In terms of the total acidity of must, which is a critical 

factor in obtaining wines used as raw matter for 

sparkling wines, Fetească regală variety meets the 

requirements. As for the establishment of the optimal 

harvest time, when Fetească regală grapes reached 

technological maturity, total acidity in the grapes was 

between 5.60 and 8.82 g/l H2SO4 .

 

 

Table 1 

Variation of the sugar content and  total acidity in Fetească regală at full maturity and technological maturity 

 

 

Specification 

 

 

Characteristics 

 

Correspo

nding 

mean 

(x) 

 

Variation 

limits 

 

 

Standard 

deviation 

(sx) 

 

Confidence 

interval 

(x±sx) 

 

Technological 

maturity 

Sugars g/l 

Total acidity 

H2SO4 g/l 

 

Sugar/acid index  

164.30 

7.07 

 

 

23.40 

156-178 

5.60-8.82 

 

 

18.0-28.3 

±2.75 

±0.38 

 

 

±2.59 

164±2.7 

7.1±0.38 

 

 

23.4±2.6 

 

Full maturity 

Sugars g/l 

Total acidity 

H2SO4 g/l 

 

Sugar/acid index 

175.65 

6.59 

 

 

25.50 

165-187 

5.77-7.41 

 

 

13.6-33.8 

±7.03 

±0.82 

 

 

±2.25 

175±7.1 

6.6±0.82 

 

 

25.2±2.3 

 

Establishment of some elements of the technology for grape processing  

Table 2 

The physical and chemical composition of must obtained from Fetească regală in relation to grape processing 

technique (Buziaş, 2010-2012) 

Composition element V1 V2 V3 

Density g/cm³ at 15°C 1.06 1.07 1.07 

Sugars g/l 183.20 189.0 184.7 

Total acidity g/l H2SO4 7.43 7.45 7.10 

Tartaric acid g/l 5.02 4.36 4.40 

pH 3.04 3.03 3.02 

Free SO2, mg/l 28.0 13.2 19.7 

Total SO2, mg/l 70.0 59.7 68.0 

Total nitrogen mg/l 1022.0 1042.0 1052.0 

 
This content came together with a mean sugar 

content of 165 g/l, which oscillated between 156 and 

178 g/l. 

 At full maturity, the mean concentration of 

total acidity dropped to 6.59 g/l H2SO4, with mean 

sugar concentration of 176 g/l. 

V1 – direct pressing; 

V2 –  crushing/destemming and separation of 

free-run juice; 

V3 – crushing/destemming, separation of free-

run juice and mixing it with press must (pneumatic 

press) in proportion of 5/1. 

The data reveal relatively low variation of total acidity 

in relation to the procedures used for grape processing 

(below 5%) and differences obviously bigger in what 

the tartaric acid content is concerned (over 15%), 

which constitutes the most mobile chemical component 

of the ones under study. 
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Table 3 

The physical and chemical composition of base wines for sparkling wines, Fetească regală variety, in relation to 

grape processing techniques at the end of alcohol fermentation (Buziaş, 2010-2012) 

Composition element V1 V2 V3 

Alcohol vol.% 10.6 11.0 10.9 

Free SO2, mg/l 16.0 20.0 22.2 

Total SO2, mg/l 80.0 101.0 115.0 

Density g/cm³ at 15°C 0.97 0.99 0.99 

Sugars g/l 0.82 8.73 1.69 

Total acidity g/l H2SO4 7.05 6.56 6.37 

Volatile acidity g/l H2SO4 0.29 0.37 0.35 

Tartaric acid g/l 3.09 2.53 2.52 

pH 3.14 3.16 3.20 

Reduced Extract g/l 25.74 25.84 25.84 

Iron mg/l 6.80 6.30 6.30 

 
The physical and chemical composition of base wines 

at the end of the alcohol fermentation show that grape 

fermenting technologies had a great influence on some 

physical and chemical components of wine (Table 3). 

 From the point of view of their organoleptic 

qualities, in all cases the wines obtained were 

corrected, the ones in variants 1 and 2 in particular. 

Using the mixture between free-run must and the must 

resulted from the first press led to stronger base wines, 

which at the same time had lower tolerance to 

oxidation not suitable for producing good quality 

sparkling wines. 

 

 

Table 4 

The physical and chemical composition of the finished sparkling wine from Fetească regală variety, in 

comparison with the composition of base wine in relation to the processing method  

(VMP-base wine; VSF-  finished sparkling wine) 

Composition element 

V1 V2 V3 

VMP VSF VMP VSF VMP VSF 

Alcohol vol.% 10.50 11.70 10.70 11.60 10.10 11.40 

Free SO2, mg/l 24.0 5.10 17.0 5.0 7.0 5.0 

Total SO2, mg/l 127.0 105.0 107.0 89.0 105.0 102.0 

Sugars g/l 0.40 0.90 0.94 0.96 0.84 0.94 

Total acidity g/l H2SO4 6.90 6.46 5.98 5.48 5.92 5.78 

Volatile acidity g/l 

H2SO4 
0.44 0.39 0.44 0.39 0.44 0.29 

Tartaric Acid g/l 2.37 2.25 2.25 1.65 2.0 1.60 

pH 3.12 3.28 3.20 3.30 3.24 3.35 

Reduced Extract g/l 24.29 24.79 24.21 23.75 25.26 24.96 

Iron mg/l 4.20 4.14 4.20 4.14 3.83 3.10 

 
The data in Table 4, regarding the physical 

and chemical composition of finished sparkling wine 

(VSF), show differences among the values, both 

related to VMP (base wine) in each variant, and among 

VSF in the three variants of the experiment. 

 Thus, VSF in each variant presents, in 

comparison with the VMP it comes from, some 

changes in the physical and chemical composition, 

reflected in a decrease in total acidity, tartaric acid, 

total nitrogen, but also by an increase in the alcohol 

content (as a result of the bottle fermentation) and in 

the pH value.  

 In the end we discovered that the sparkling 

wines obtained from direct pressing of grapes (V1) and 

by crushing/destemming with the separation of the 

free-run  must (V2) preserved better the flavour, 

harmony and good stock character of the base wine, 

thus resulting in better quality wine.  

 

Procedures for wine clarification 
The procedures used for wine clarification had 

different influences on the physical and chemical 

composition of wine, as follows:  

V1 – clarification by riddling after 12 hours; 
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V2 – clarification by riddling after 24 hours; 

V3 – clarification by centrifuging and depth 

filtration 

 Considering V1 as control this time, too, we 

notice that variant V2 and even more V3 determined 

increases of 5 to 12% of some components (total 

acidity, tartaric acid) and decreases of 5 to 15% of 

other components (total nitrogen). 

 Must clarification by centrifuging and depth 

filtration (V3) determined pronounced reduction of the 

nitrogen in the must, thus prolonging the process of 

alcohol fermentation. 

 

 

Table 5 

The physical and chemical composition of must from Fetească regală variety in relation  

to the method used for wine clarification 

Composition element V1 V2 V3 

Density g/cm³ at 15°C 1.08 1.08 1.08 

Sugars g/l 189.0 183.0 190.0 

Total acidity g/l H2SO4 7.45 7.90 7.85 

Tartaric acid g/l 4.36 4.78 4.90 

pH 3.03 3.01 3.01 

Free SO2, mg/l 13.2 18.2 11.2 

Total SO2, mg/l 59.7 68.2 63.0 

Total nitrogen mg/l 1042.0 996.0 896.0 

 
The data on the physical and chemical 

composition of VSF reveal that, during bottle 

fermentation, the whole quantity of added sugars was 

turned into alcohol, thus the alcohol content in the wine 

reached the required concentration.  

During secondary fermentation and in the 

maturation period (until disgorging), some changes 

took place in wine composition. These changes were 

reflected in the decrease of total acidity, of tartaric acid 

content and total nitrogen content.   

The best quality wines were obtained in 

variant 2 (clarification by riddling after 24 hours), as 

they preserved better the flavour and good stock 

character of the base wine. 

 By September the following year after 

harvest, the base wines aged, which brought about 

changes in the colour, smell and taste.

 

 

Table 6 

The process of bottle fermentation at Fetească regală variety. 

Time the 

procedure was 

performed 

Day the fermentation started 

Duration of 

fermentation 

(days) 

2010 2011 2010 2011 

M1 – March 

M2 – June 

M3 – Sept. 

M4 – Dec. 

12 

8 

9 

13 

12 

11 

9 

15 

71 

69 

67 

75 

66 

62 

59 

68 

 

 

From the point if view of its organoleptic 

characteristics, Fetească regală wine was fresh and 

fruity the first 5 to 6 months after it was obtained.  

The process of alcoholic fermentation was 

triggered after a different number of days, depending 

on the year of harvest but also on the moment the 

bottling dosages were added.  

The duration of fermentation depended on the 

year of harvest as well as the time when the bottling 

dosages were added. 

 The analysis of the data in Table 7 revealed 

that, when passing from Moment 3 to Moment 4, there 

were increases in the volatile acidity of the sparkling 

wine. The pressure obtained in the bottles was 

maintained at high values (5.6-6.2 atm. at 20°C) in all 

moments of the second fermentation. 
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Table 7 

Physical and chemical characteristics of the sparkling wine obtained from Fetească regală,  

12 months after the second fermentation 

Moment/ 

Determination 

Year of yield / Year of bottle fermentation 

2009-2010 2010-2011 

M1 M2 M3 M4 M1 M2 M3 M4 

Alcohol vol.% 

 
12.3 12.2 12.2 12.1 12.3 12.3 12.2 12.2 

SO2 – free mg/l 

 
2.4 2.4 2.5 2.4 2.4 2.4 2.5 2.5 

SO2 – total mg/l 

 
44.0 51.0 55.0 67.0 51.0 43.0 41.0 37.0 

Total acidity 

g/l H2SO4 
3.97 4.04 4.04 4.07 3.85 3.76 3.71 3.64 

Total acidity 

g/l tartaric acid 
6.05 6.23 6.23 6.24 5.89 5.76 5.67 5.56 

Volatile acidity g/l 

CH3COOH 
0.38 0.40 0.44 0.47 0.44 0.44 0.47 0.51 

Tartaric acid g/l 2.15 2.13 2.15 2.06 1.73 1.72 1.67 1.71 

pH 3.07 3.05 3.08 3.11 3.11 3.13 3.15 3.19 

Non-reductive 

extract g/l 
18.50 18.60 18.36 18.16 18.16 18.26 18.36 18.06 

Sugar g/l 0.75 0.74 0.73 1.87 0.94 1.03 1.02 1.01 

Pressure atm. at 

20°C 
5.80 6.10 6.20 6.10 6.20 5.90 5.70 5.60 

 

 
Conclusions 

 
Under the conditions at Buziaş-Silagiu 

viticultural area, grapes of Fetească regală variety 

presented an average total acidity of 7.07 g/l H2SO4 at 

technological maturity, which dropped to only 6.59 g/l 

at full maturity. As for its sugar content, at 

technological maturity this variety accumulated an 

average of 165 g/l and at full maturity 176 g/l. 

Base wines obtained from grapes harvested at 

170 g/l sugar (without corrections applied to the must) 

and 187 g/l sugar (with acidity correction applied to 

must with tartaric acid) proved to have superior 

quality.  

We concluded that grape processing by direct 

pressing or by crushing/destemming, with separation of 

the free-run must, resulted in better quality base wine 

and implicitly better quality sparkling wine.   

Sparkling wines thus obtained preserved 

better the flavour, harmony and good stock character of 

the base wine.  

Must sulfitation and clarification prove to be 

mandatory steps in the technology for obtaining base 

wines used as raw matter for sparkling wines.  
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