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Study of odorant compounds and sensory changes associated with wine spirit 
ageing using chestnut wood and Limousin oak under different technologies
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Wine spirit, resulting from wine distillation, usually undergoes ageing in wood before being marketed. Traditionally, 
the oak wood, especially from the French region of Limousin (mostly Quercus robur L.), is used for manufacturing the 
barrels for this purpose. However, the results from several studies pointed out the suitability of chestnut barrels for 
the ageing of wine spirits1. Usually, this ageing process is carried out by placing the distilled beverage in wooden 
barrels for a more or less extended time. However, recent works2 showed that alternative systems, in which wood 
fragments are placed into the beverage kept in stainless steel tanks, are an interesting technology. Some of these 
works also highlighted the importance of oxygen, providing promising results through the combination of staves with 
micro-oxygenation in the ageing of these beverages2,3. 
This work aimed to study different levels of micro-oxygenation applied simultaneously with wood staves in the ageing 
of wine spirit in glass demijohns and their comparison with the traditional system using wooden barrels. A two way 
experimental design was established with two levels of the first factor (Chestnut wood versus oak wood from 
Limousin) and five levels of the second factor (different micro-oxygenation conditions) and two replicates of each 
assay modality, giving a total of 20 experimental units. The same wine spirit produced in the Lourinhã region 
(Portugal) was used to fill these units. The ageing process was followed for 12 months, and samples were collected 
over time. The volatile composition of the samples was evaluated by GC-FID and GC-MS. After 12 months, the wine 
spirits were bottled and analyzed regarding their volatile composition (GC-FID and GC-MS) and sensory profile, which 
was carried out by a trained sensory panel. Statistical analysis (ANOVA and principal components analysis-PCA) were 
applied to the chemical and sensory results. 
The volatile determination was focused on the compounds (Fig. 1) previously assigned as odorant compounds. 
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Figure 1. Chromatogram of an extract from an aged wine spirit in Chestnut wooden barrel 

1: Ethyl isobutyrate; 2: isobutyl acetate; 3: ethyl butanoate; 4: ethyl isovalerate; 5: isoamyl acetate; 6: ethyl hexanoate; pi1: 
5-methyl-2-hexanol (internal standard 1); 7: trans-2-hexenol; 8: ethyl octanoate 9: acetic acid; 10: furfural; 11: linalool; 12: 

5-methylfurfural; 13: butanoic acid; 14: isovaleric acid; 15: hexanoic acid; 16: guaiacol; 17: trans -methyl- -octalactone; 18: 
2-phenylethanol; 19: cis -metil- -octalactone; 20: 4-methylguaiacol; 21: 4-ethylguaiacol; 22: diethyl malate; 23: eugenol; 
24: 4-ethylphenol; pi2: 3,4- dimethylphenol (internal standard 2); 25: syringol; 26: 4- methylsyringol; 27: dodecanoic acid; 

28: HMF; 29: 4- allylsyringol; 30: vanillin; 31: acetovanillone.

The obtained results confirmed the significant influence of the wood's botanical species on the volatile composition 
and the sensory profile of the aged wine spirits. Those aged with chestnut wood had significantly higher overall quality 
than those obtained with Limousin oak wood. Regarding the ageing system, the wine spirits aged by alternative 
system seemed to present higher contents of some odorant compounds, namely some volatile phenols. Particularly, 
the modality of highest flow of micro-oxygenation (2 mL/L/months during 60 days followed by 0.6 mL/L/months 
during the remaining ageing time) resulted in the best sensory results.
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