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The wine spirit (WS) is a specific beverage obtained by the distillation of wine. Initially, the wine distillate is essentially 

made up of ethanol and water, and its physicochemical characteristics mainly result from the wine and distillation 

system used. During the ageing process, the distillate contacts with the wood and, with the mediation of oxygen, 

organic compounds are extracted from the wood and undergo several reactions over time, thus altering the sensory 

and physicochemical characteristics of this spirit beverage. Traditionally, ageing is carried out in barrels, which is an 

expensive and time-consuming technology.1 To overcome these drawbacks, alternative technologies for a sustainable 

ageing of WS using wood staves combined with micro-oxygenation (MOX) has been studied by our team. In the 

Project CENTRO-04-3928-FEDER-000001, the wine distillate was aged for 18 months in 250 L wooden barrels of 

chestnut and Limousin oak (traditional technology), and in 1000 L stainless steel tanks with staves of the same kinds 

of wood combined with MOX - flow 2 mL/L/month (alternative technology) to compare the physicochemical 

characteristics acquired by the WS as a result of the different ageing technologies.2 The alcoholic strength by 

distillation was analysed by electronic densimetry, pH by potenciometry, dry extract by weighing the residue left by 

evaporation at 100 ᵒC and total, fixed and volatile acidity by colorimetric titration. The low molecular weight phenolic 

compounds were analysed by a HPLC method developed and validated in our laboratory, the total phenolics index 

was determined by the absorbance measurement at 280 nm, the chromatic characteristics were determined 

according to the CIELab method and the dissolved oxygen was monitored in situ during the ageing period. At the end 

of this project, it was found that the WS’s ageing was faster by the alternative technology, which also allowed 

obtaining high quality WSs compared to the traditional one. Within the scope of the Project Centro-04-3928-FEDER-

000028, our team is studying the storage in bottle of such aged WSs in order to assess whether or not their 

physicochemical characteristics are preserved during this step. In this work, results of the basic chemical parameters 

were examined. Thus, eight aged WSs (n=2) from four ageing modalities [chestnut barrels (CV), Limousin oak barrels 

(LV), stainless-steel tanks with chestnut staves and MOX (CD) and stainless-steel tanks with Limousin oak staves and 

MOX (LD)] were bottled on the same day in amber glass bottles of 750 mL (n=2). The bottles were stored in the cellar 

of the INIAV-Polo de Dois Portos (Dois Portos, Portugal). Sampling was performed at the beginning and after 12 

months of storage and the following parameters were analysed in duplicate: alcoholic strength, pH, dry extract and 

acidity (total, fixed and volatile). Among the studied parameters, only the alcoholic strength and pH were influenced 

by the storage in bottle. The ANOVA results revealed that they decreased significantly after 12 months (Figure 1). 

Some factors, including the closure and the permeability of the stopper (such as the effective diffusion coefficient) 

may have contributed to low values of the alcoholic strength3 (reduction of 1% in the WSs from all modalities); 

therefore, it should be considered as a loss of the system and as a result of the physicochemical phenomena that may 

occur during storage in bottle. Conversely, the oxidation and condensation reactions of low molecular weight 

compounds may cause the decrease of pH value, but without increasing the total acidity. In summary, the differences 

between the WSs from the four ageing modalities (kinds of wood combined with technologies) remained during the 

storage in bottle, suggesting that the wine spirit quality was preserved. Further studies are required to understand 

the overall effect of this production step on the aged WSs’ features. 
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Figure 1: Physicochemical characteristics of the aged WSs after 12 months of storage in bottle (CV – chestnut barrels, LV – 

Limousin oak barrels, CD - stainless-steel tanks with chestnut staves and MOX, LD - stainless-steel tanks with Limousin oak staves 

and MOX).  A.E. – absolute ethanol. The one-way ANOVA (significance of means comparison by Fisher’s test; p < 0.05).  
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