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Vibrational spectroscopy applied to Arbutus unedo fruit spirit characterization
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Arbutus unedo spirit (AUS) is a typical beverage of Mediterranean countries, which is usually produced without wood
ageing. However, nowadays there is a trend related to the innovation and search for new market options related to
this beverage. This work aimed to identify a technique to distinguish the AUS aged with different times and different
toasting levels by an easier and cheaper way. For this propose the AUS, aged for three and six months with oak wood
(Quercus robur L.) submitted to three different toasting levels (light, medium and medium plus) were analyzed.
Concerning its chemical composition, identified by GC-MS and quantified by GC-FID, and its sensory analysis, a
previously work ! showed that is quite easy to distinguish these modalities, and the best one was produced using oak
wood with medium toasting levels during three months of ageing. Concerning these results, all samples were analyzed
using FTIR-ATR, FT-RAMAN and NIR to understand the faster methodologies to differentiate the studied ASU sprits.
The spectra of AUS samples were obtained in each equipment according to the following methods:

1) FTIR-ATR — with a Bruker spectrometer (Alpha, Bruker Optic GmbH, Germany), equipped with a flow-through
cell with controlled temperature, with 128 scans per spectrum at a spectral resolution of 8 cm in the range
of 4000 to 450 cm™%;

2) FT-RAMAN —with a spectrometer (Bruker, MultiRAM, Germany) equipped with a Ge Diode detector, an
integrated 1064 nm and Nd:YAG laser with a maximum output power of 500 mW. The spectra were collected

with 100 scans per spectrum at a spectral resolution of 8 cm in the wavenumber range from 3500 to 70 cm-
1.

3) NIR —using a NIR spectrometer (MPA Bruker, Germany) in a transmitted light mode with 1 mm quartz cells.

The samples were measured with an 8 cm spectral resolution and 32 scans in the wavenumber range of
12,500 to 4000 cm.

Appropriate chemometric tools were applied to extract information from the spectral data. Principal component

analyses (PCA) of spectra were used to distinguish between the different groups of samples included in this

experimental design. This analysis was made using the Unscrambler® X, version: 10.5.46461.632 (CAMO Software AS,

Oslo, Norway). For spectral acquisition and first evaluation the software OPUS®, version: 7.5.18 (Bruker Optik,

Germany) was used.

The spectra (Figure 1) were similar do those reported for AUS spirit 1 and for other similar spirits 23. The observed

bands are in accordance with the previously works and display a strong influence of the different compounds (mainly

alcohols) present in this matrix.

Spectroscopic techniques, namely FTIR-ATR, were applied to discriminate the different beverages produced. The

results highlighted an increase in Arbutus unedo spirit’s quality with the wood contact, mainly based on the sensory

attributes.

As conclusion all techniques are able to distinguish AUS It was possible to identify the potentiality of FTIR-ATR to

distinguish AUS ageing time with oak wood and the three different toasting levels. However, the most accurate results

were obtained using the FTIR-ATR technique.
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Figure 1: FTIR-ATR (a), FT-Raman (b) and NIR (c) spectrum of AUS samples.
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