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Abstract       Research was carried out in 2011, in the Recas Viticultural 
Centre, and aimed at applying some thermal treatments on semi-dry wines of 
the Fetească albă cultivar, to determine protein stabilisation and protein 
troubling resistance. Stabilisation treatments of wines should confer them 
long-lasting qualities even under such conditions as heat, lighting, and 
aeration. 

 Among stabilisation treatments, the most efficient are refrigeration, 
pasteurisation, potassium ferrocyanide treatment, and protecting colloid 
treatment. 
Pasteurisation and filtration resulted, in the studied wines, in a decrease of 
the nitrogen content, decrease caused by the deposits of thermo-coagulating 
substances and by the retention, by the filters, of a certain amount of proteins. 
 Research carried out on semi-dry wines treated with ultra-refrigeration and 
refrigeration to stabilise them pointed out an obvious decrease of nitrogen 
because of coagulation and of protein substances precipitation.   
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Due to grape, must, and wine alimentary 

features, viticulture is an important source of food 

improvement. 

Viticulture supports the development of 

several economic branches, among which the wine 

industry and wine distillations, for which it supplies the 

raw material. 

Most people living in viticultural areas carry 

out their activity in the fields of viticulture and wine-

making, which ensure their incomes since these fields 

have developed considerably lately. 

As for wine consumption, there has been 

lately more emphasis on quality, wine consumers 

appreciating mainly authenticity, typicity, and 

naturalness. Such wines are produced from grape 

cultivars with high quality features in famous 

vineyards. 

The Recaş Viticultural Centre is among 

Romania’s most famous vineyards: here they produce 

high-quality wines famous both domestically and 

internationally. 

As far as wine stabilisation is concerned, it 

consists in applying some treatments allowing wines to 

preserve their qualities: colour, clarity, smell, and taste 

until consumed. 

Stabilize wine's evolution does not involve blocking, 

but blocks or prevents the emergence of 

microbiological and physico-chemical activities 

causing some problems. The main treatment is applied 

to stabilize wine are: refrigeration, pasteurization and 

less treatment with potassium or protective colloids. 

Material and Method 

 
Research was carried out in 2011 in the Recaş 

Viticultural Centre and aimed to apply some thermal 

treatments to semi-dry wines of the Fetească albă 

cultivars to determine protein stabilisation and protein 

troubling resistance in this type of wines. 

Thermal treatments we applied consisted in 

refrigeration and pasteurisation. 

Chilling wine is the operation that runs on wine, by 

cooling it to the point of freezing to eliminate 

potassium hydrogen tartrate, thus avoiding its 

precipitation. The optimal time for chilling is after treat 

wine with bentonite, filtering and blending and before 

pasteurization. 

Refrigeration can be: 

- Using natural cold, only in winter 

- With artificial cold by two methods: the classic and 

the contact process 

 

As far as refrigeration is concerned, wine was 

subjected to low temperatures (-5
0
C) in isothermal 

cisterns provoking protein coagulation of thermo-labile 

proteins; wine cooling temperature depended on its 

content in alcohol. Wine cooling is done suddenly, 

favouring crystal deposits. 

We used two refrigeration methods: using a 

Tehnofrig ultra-refrigerator and using isothermal 

cisterns with low cooling, in cool rooms. 

In the case of the first method, ultra-

refrigeration, we used five variants: 
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- V1 – control (not refrigerated), 

- V2 – refrigerated at -5
0 
C for 2 days,  

- V3 – refrigerated at -5
0 
C for 4 days,  

- V4 – refrigerated at -5
0 
C for 6 days,  

- V5 – refrigerated at -5
0 
C for 8 days. 

For the low-refrigeration method, 

experimental variants were as follows: 

- V1 – control (not refrigerated), 

- V2 – refrigerated at -5
0 
C for 2 days,  

- V3 – refrigerated at -5
0 
C for 4 days,  

- V4 – refrigerated at -5
0 
C for 6 days,  

- V5 – refrigerated at -5
0 
C for 8 days, 

- V6 – refrigerated at -5
0 
C for 10 days, 

- V7 – refrigerated at -5
0 
C for 12 days, 

- V8 – refrigerated at -5
0 
C for 14 days. 

Pasteurization wine is a treatment consisting of heating 

the wine in order to stop or destroy the activity of 

microorganisms. 

The temperature at which microorganisms lose their 

reproductive capacity ranges from 40-45 
0
C to bacteria 

and the yeast 30-47 
0
C. 

As for thermal treatment through 

pasteurisation, we applied two testing methods. In the 

first one, there were three experimental variants: 

V1 – control (not treated), for an initial 

temperature of the wine of 10
0
C, 

V2 – treated but not filtered, at a pasteurisation 

temperature of 80
0
C,  

V3 – treated and filtered, at a cooling 

temperature of 10
0
C. 

For the second method, we used the following 

variants: 

- V1 – control (not treated), wine obtained 

after the second aeration, not processed, 

- V2 – bentonite wine, filtered,  

- V3 – bentonite wine, filtered, deferrated, 

- V4 – bentonite wine, filtered, pasteurised, 

deferrated, 

- V5 – bentonite wine, filtered, pasteurised, 

refrigerated, deferrated. 

 

Results obtained 
 

 To monitor the impact of cooling on the 

chemical composition of the semi-dry wine of the 

Fetească albă cultivar, we used the following variants: 

- V1 – control (not treated), 

- V2 – refrigerated at -5
0
C for 8 days (ultra-

refrigeration), 

- V3 – refrigerated at -5
0
C for 14 days (low 

refrigeration). 

Table 1 shows the chemical composition of 

wine under the impact of the two refrigeration variants: 

low refrigeration and ultra-refrigeration. 

When we analysed the impact of refrigeration 

on the chemical composition of the wine, i.e. of the 

total tartric acid and of the total nitrogen, we could 

notice a decrease of the total tartric acid in the variants 

V2 – refrigerated at -5
0 

C for 2 days, V4 – refrigerated 

at -5
0 

C for 6 days, and V5 – refrigerated at -5
0 

C for 8 

days. 

Total nitrogen recorded a decrease compared to the 

control in all experimental variants used in the ultra-

refrigeration treatment.

 
Table 1 

Impact of refrigeration on the chemical composition of the wines 

Elements V1 V2 V3 Difference to the 

control 

V2 V3 

Alcohol (vol) 13,0 13,0 13,0 - - 

Sugar g/l 16,5 16,5 16,5 - - 

Total acidity g/l H2SO4 4,92 4,92 4,92 - - 

Volatile acidity 

g/l CH3COOH 

0,66 0,72 0,71 0,06 0,05 

Total tartric acid g/l 4,22 4,94 4,98 0,72 0,76 

Total extract g/l 36,57 36,41 36,37 -0,16 -0,2 

Total iron mg/l 5,5 5,4 5,4 -0,1 -0,1 

 

Table 2 

Impact of ultra-refrigeration on the chemical composition of the semi-dry wines of the Fetească albă cultivar 

Characteristics V1 V2 V3 V4 V5 Difference to the control 

V2 V3 V4  V5 

Total tartric acid g/l 4,22 4,17 4,10 3,94 4,05 -0,05 -0,12 -0,28 -0,17 

Total nitrogen mg/l 876,3 851 826,2 820,6 820,4 -25, 3 - 50,1 -55,7 -55,9 
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Table 3 

Impact of low refrigeration on the chemical composition of the semi-dry wines of the Fetească albă cultivar 

Characteristics V1 V2 V3 V4 Difference to the control 

V2 V3 V4 

Total tartric acid 

g/l 

5,22 5,20 5,17 5,11 -0,02 -0,05 -0,11 

 Total nitrogen  

mg/l 

876,3 850,0 856,8 856,0 -26,3 -19,5 -20,3 

 

Characteristics V5 V6 V7 V8 Difference to the control 

V5 V6 V7 V8 

Total tartric acid 

g/l 

4,02 5 4,98 4,98 -1,2 -0,22 -0,24 -0,24 

Total nitrogen 

mg/l 

856,0 856,0 854,0 854,0 -20,3 -20,3 -22,3 -22,3 

 
As for the duration of the refrigeration, in the 

semi-dry wine produced from the Fetească albă 

cultivar, it was established after the monitoring of the 

changes of the chemical composition of the wine, i.e. 

the changes of the total tartric acid and of the total 

nitrogen. 

 Table 3 shows a continuous decrease of the 

total tartric acid and of the total nitrogen compared to 

the control variant in almost all experimental variants 

except for the variant of refrigeration at -5
0
C for 2 

days. 

 Results show that ultra-refrigeration is a more 

efficient and more economic method or treatment. 

 To determine the chemical composition of the 

wine treated through pasteurisation, we used the 

following variants: 

V1 – control (not treated) for an initial 

temperature of the wine of 10
0 
C 

V2 – treated but not filtered, with a 

temperature of pasteurisation of 80
0 
C 

V3 – treated and filtered, at a cooling temperature of 

10
0
 C.

 
Table 4

Chemical composition of the wines pasteurised obtained from the Fetească albă cultivar 

Elements V1 V2 V3 Difference to the control 

V2 V3 

Alcohol (vol) 13,9 13,9 13,9 - - 

Sugar g/l 16,5 16,5 16,5 - - 

Total acidity g/l H2SO4 4,92 4,0 5,1 -0,92 0,18 

Volatile acidity 

g/l CH3COOH 

0,66 0,67 0,67 0,01 0,01 

Total tartric acid g/l 5,22 5,23 5,25 0,01 0,03 

Total nitrogen g/l 876,3 876,3 850,0 - -26,3 

 
 

The variants on which we applied the treatment through pasteurisation were as follows: 

V1 – control (not treated), wine obtained after the second aeration, not processed, 

V2 – bentonite wine, filtered, 

V3 – bentonite wine, filtered, deferrated; 

V4 – bentonite wine, filtered, pasteurised, 

deferrated; 

V5
 
– bentonite wine, filtered, pasteurised, 

refrigerated, deferrated. 

Both in the variant treated but not filtered 

and in the variant treated and filtered, we obtained 

the following results concerning the organoleptic 

features: 

- in the control variant, the wine was not 

clear: it had an amorphous sediment of 

coagulated protein substances;  

- in the variant V2, bentonite, filtered wine, 

the resulting wine was opalescent and with fine 

sediments;  

- in the variant V3, bentonite, filtered, 

deferrated wine, the resulting wine was slightly 

opalescent, with traces of precipitations;  
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- in the variant V4, bentonite, filtered, 

pasteurised, deferrated wine, the resulting wine 

was clear with very fine traces of precipitation; 

- in the variant V5, bentonite, filtered, 

pasteurised, refrigerated, deferrated wine, the 

resulting wine was very clear, glossy, with no 

precipitation traces at all.  

 

Conclusions 

 
In the case of thermal treatments meant to 

stabilise wines, there was an obvious decrease of 

the nitrogen in the variants treated with ultra-

refrigeration and with low refrigeration, as a result 

of coagulation and of precipitation of protein 

substances. 

 As a result of ultra-refrigeration, we can 

say it is a quicker, more efficient, and more 

economic method of wine stabilisation. 

 Pasteurisation and filtration resulted, in the 

studied wines, in a decrease of the nitrogen content, 

decrease caused by the deposits of thermo-

coagulating substances and by the retention, by the 

filters, of a certain amount of proteins. 

 As a conclusion, we would recommend, 

for a better conditioning and stabilisation of any 

type of wine, the treatments recommended in the 

wine production technology. 
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