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Abstract. The paper includes the results of comparative analysis of two 
red wines producing technologies: conventional fermentation, with manual cap 
punching and delestage. The results have shown that the application of 
delestage increase significantly the speed of alcoholic fermentation up to 1.35 
times, produce the growth of alcohol percent with 0,2 % vol. The extraction of 
phenolic compounds was 29 % higher in delestage wines, including anthocyans 
– 11,5%. Sensory analysis has shown that there has been an essential 
improvement of the sensory characteristics of experimental wines. Thanks to 
diminish the negative effect of harsh tannins from seeds and condensation 
reactions of phenolic compounds, the delestage wines are more balanced in 
flavor. As the extraction of volatile phenolic compounds and esters has grown, 
the aroma profile became more intense and complex. The delestage can be 
recommended as an effective alternative maceration method, which can be used 
in red young wines production in the conditions of Republic of Moldova. 

Key words: must, maceration-fermentation, delestage, phenolic 
compounds, anthocyanes, tannins. 

 
Rezumat. Lucrarea include rezultatele analizei comparative a două 

procedee tehnologice de producere a vinurilor roşii la întreprinderea SA 
„Româneşti”: macerarea-fermentarea clasică şi procedeul delestage. S-a 
demonstrat că aplicarea procedeului experimentat accelerează viteza 
fermentării alcoolice de 1,35 ori; determină creşterea tăriei alcoolice cu 0,2 % 
vol.; sporeşte proporţia substanţelor fenolice extrase cu până la 29 %, inclusiv 
a antocianilor cu 11,5%. Analizele senzoriale efectuate au arătat că a avut loc 
o ameliorare esenţială a caracteristicilor organoleptice ale vinurilor 
experimentale, care au un echilibru remarcant în gust, graţie diminuării 
efectului negativ al taninurilor dure din seminţe şi formării taninurilor 
condensate; la nivel aromatic au devenit mai intense şi complexe datorită 
acumulării sporite a esterilor cinamici. Pocedeul tehnologic delestage poate fi 
recomandat ca metoda alternativă eficientă de macerare-fermentare, pentru 
producerea vinurilor roşii tinere în condiţiile Republicii Moldova. 

Cuvinte-cheie: mustuiala, macerare-fermentare, delestage, complex 
polifenolic, antociani, taninuri. 
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INTRODUCTION 

Red wines have always been the subject of the technological and strategically 
researches, in order of increasing of the extraction rate of all compounds from the 
grapes and improvement of the final product quality, while ensuring its long-term 
stability. The main point in all the researches have always been focused on the 
different fermentation varieties, which have essential impact on the red wines 
structure. It was found that the classical punch-down technology couldn’t 
discover whole harmony and balance of red wines. 

As the result of those researches in winemaking have been introduced pump-
overs and different varieties of this operation, including delestage (Bosso, 2001; 
Cottrell, 2003; Delteil, 2006). The research of delestage have begun to be studied in 
USA in 2000 and have been continued at the wine research laboratories in 
Aquitaine, Val de Loire, Burgundy, Midi-Pyrenees in 2003. First results of these 
researches have shown that delestage allows a better extraction of phenolic 
compounds from red grapes, the wine becoming better structured, balanced in 
taste and descover new different flavors. Also, those wines can be consumed 
earlier than wines obtained using punch-downs or other classical fermentations 
varieties (Vinsonneau, 2008). 

The aim of the present work was to verify the influence of delestage on wine 
under the local specific conditions in Romanesti, Republic of Moldova comparing 
with the wine obtained in the same region using punch-downs.  

MATERIAL AND METHOD 
For the research in this paper were used Cabernet-Sauvignon grapes, juice 

and wine. Cabernet-Sauvignon grapes (100 kg) received at S.A. “Romanesti” were 
proceeded in two different technological lines. The first one included fermentation 
using 4-5 daily punch-downs for 7 days. The second one included delestage, 
consisting from fallowing operations: juice free running from tank into a sump 
using a screen for seed separation, pumping of the free running juice into a 
different tank, fermentation apart of juice and pomace for 2-3 hours and the return 
of juice into initial tank. Delestage were applied 3-4 times during fermentation (5 
days): at the beginning, in the middle and at the end. During fermentation were 
analyzed the level of sugar and alcohol.  

After pressing, the obtained fermented wine from both lines were inoculated 
with the Oenococcus bacteria for malo-lactic fermentation at 20 oC. 

After the malo-lactic fermentation the young wine was racked from lees, the 
level of sulfur dioxide was raised to 70 mg/L and the wine was stored until March, 
when was maked another racking and were analyzed the basic and secondary 
wine characteristic, as fenolic compounds, anthocyans. Also the obtained wines 
were tasted. 

RESULTS AND DISCUSSIONS 
The studies of fermentation processes in the same termical conditions 

(26-30oC) have showed that the speed of fermentation increases in case of 
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delestage obtained wines about 1.35 times compared with the wines obtained 
using daily punch-downs (fig. 1). 

The effectiveness of delestage procedure can also be sawn from analyze 
of the basic characteristics at the end of alcoholic fermentation (tab.1) 
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Fig. 1 -The dynamic of sugar levels during fermentation 

Table 1 
Basic characteristics of wine after alcoholic fermentation 

Variant Alcohol
% vol. 

Sugars 
g/L 

Acides 
g/L 

Volatil 
acides 

g/L 

Sulfur 
dioxide, 

free/ 
total 
mg/L 

Phenolicco
mpounds 

mg/L 

Antho 
cyans 
mg/L 

Classic 13,6 2 6,2 0,24 6/18 1850 278 
Delesta

ge 
13,8 2 6,0 0,32 5/15 2300 314 

From the table 1 it can be observed that the main characteristics aren’t 
very different, excepting the acids level and VA. At the same time, delestage 
developed more intensive extraction of phenolic compounds from solid parts. 
The level of phenolic compounds was 19% higher and the anthocyans level 
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were 11.5% higher comparing with the classical fermentation with punch-
downs. 

Figure 2 show that delestage procedure has a significant impact on the 
levels and the structure of phenolic compounds in red wines 
 

 

 

  

 

 

 

 

 

 

 

Fig. 2 -The levels of the phenolic compounds in obtained wines 

As confirmation of this fact served the spectral analysis of wines, which 
helped in the determination of the rate of some types of phenolic compounds 
and showed the differences between the analyzing wines (fig. 3). 

In wine obtained using delestage concentration of the extracted tannins 
(λ < 310 nm) was similar with the concetration of tannins in the wine obtained 
using punch-downs. The level of colorant compounds (λ = 520-580 nm) were 
about 17,6% higer in the delestage obtained wines. Also the concetration of 
cynamic esthers (λ = 314 nm), that have impact on the flavour of the wine 
were 13% higer. 

Descriptive tasting analysis have shown that most of the tasters have 
detected big differences in the color of the samples (89% of answers), taste 
(52% of answers) and flavors (29% of answers) 
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Fig. 3 -Spectral analysis of wines 

 

Fig.4 - Descriptive tasting analysis of wines 

The wine obtained using delestage were richer and more intense in flavor, 
higher fruitiness comparing with the wine obtained using classical punch-downs. 
The general descriptive tasting using some typical descriptors for red wines have 
shown the differences between the analyzed samples fig.4. 

Fig. 4 shows that wine obtained using delestage have a higher aromatic 
potential. From detected flavors the most significant were those of the black 

A
bs

or
ba

nc
ev

al
ue

 

Wavelength, nm  

Blackpepper 

Sweetpepper 
Rose 

 
Apple
eeee 

Hay  

Plums 

Cherry 

Dill Raspberry 

 

Strawberry 

Blackcurrant 

Blackcherry 



418 

fruits, especially the flavors of: plums, black currant, raspberry, forest strawberry 
and cherry bone. Also were detected light capsicum flavors. 

CONCLUSIONS 
Delestage have impact on the speed of fermentation, the obtained wines 

were less acid and richer (about 19%) in phenolic compounds and anthocyans 
(about 11.5%). 

The colorant intensity of delestage obtained wines was 1.32 times higher 
when in the other sample. The rate of ionic anthocyans was less with about 3.4%. 

As a result of delestage the tannins from wine become softer, after 
condensation and polymerization reaction between monomer phenolic 
compounds. Wine becoming more balanced, like an aged wine. In young wines 
obtained using classical method, harsh uncondensed tannins coupled with higher 
acidity give unpleasant taste sensation. 

Wines obtained using delestage can be sold without ageing, reducing the 
cost of the final product. 
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