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ﬂNTRODUCTION \

Aroma is one of the main components of grape and wine sensory quality. The tferm “aromatic compounds” refers a group of organic compounds with low molecular
weight, therefore volatile, and able to stimulate the human olfactory system. Berry aromatic profile depends on genotype and pedo-climatic conditions. These
compounds are produced, stored and lost during berry ripening, and they are mainly synthesised in the berry skin, and in a lower concentration in the berry flesh.
Under the chemical point of view, the main varietal and pre-fermentative volatile compounds can be classified in: terpenes, C13-norisoprenoids, C6 alcohols and
aldehydes, esters, benzene derivatives and lactones (Sefton et al., 1992, AJEV; Salinas et al., 2004, JAFC).

In this study, a rapid quantification method of volatiles was developed and tested, based on the use of an FT-NIR apparatus, with the aim of setting up a faster
and cheaper than traditional analysis technique.

Whole berries of Vitis vinifera cv ‘Nebbiolo' were collected during the growing season, from véraison to harvest. Non-destructive quantifications of volatiles were
performed on intact berry samples by means of FT-NIR spectroscopy. After NIR measurements, berry volatiles were extracted from skins and pulps and analysed.
The classes of volatile compounds studied were: aliphatic and aromatic aldehydes, aliphatic alcohols, terpenes, benzene derivates, norisoprenoids and lactones (io i
lattoni li togliereil). As primary analysis technique, we used GC-MS coupled with SBSE (Stir Bar Sorptive Extraction).

MATERIALS AND METHODS
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&% - Year of trial: 2011, in fwo Vitis vinifera L. cv Nebbiolo vineyards.
‘g‘ sig - Vineyard locations: Piedmont, North-West Italy, at Barolo (44° 37' 41" N, 7° 56' 72" E, 240 m as.l., Langhe area) and at Monteu
o PRSI Roero (44° 46' 48" N, 7° 58' 34" E, 230 m ass.l., Roero area).
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imenteiea) - Three field replicates of 20 vines each were established and 250-300 berries were collected from each replicate for volatile
00 analysis and for NIR measurements.
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T ot o e s s v | NIR measurements: NIR spectra (Fig.2 a) were acquired on samples of 200 intact berries each by means of a Fourier Transform NIR

Nebbiolo vineyards of Piedmont,

spec‘rrometer based on a polarisation interferometer (NIRFlex N500; Biichi Labortechnik AG, Flawil, Switzerland) in the 4000-10000
cm! range at 8 cm! resolution. Both spectra acquisition and chemometric analyses were carried out using the chemometric software
a NIRCal v.5.2 (Biichi Labortechnik AG, Flawil, Switzerland). Average spectra (Fig.2 b) were calculated every 200 acquired spectra, to

S properly correlate NIR predicted values with each 6C-MS analysis. Mathematical pre-treatments were applied on average spectra
(Fig.2 c,d), in order to minimise any internal sources of variation. Then, calibrations were built by using the partial least squares
regression (PLS) modelling coupled with the internal validation method (C-set/V-set).

Sample preparation and GC-MS analysis: berries were crushed for 2 min without breaking seeds; 10 g of homogenised grapes were
T e diluted with distilled water and 20 mL of the aqueous grape extract were stirred with a PDMS-coated stir bar (Twister®, Gerstel,

e ) Mulheim and der Ruhr, Germany) for 6 hours at room temperature. The Twister® was transferred into a TDU-CIS injector system
for thermal desorption of volatiles and for consequent separation and identification by means of GC/MS (Agilent Technologies, GC
7890A, MS 5975C).
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- In both growing areas, volatiles were already present in the early stages of véraison. In both vineyards, volatile accumulation peaked about 10 days post véraison

(27/8/2011, julian day - Fig.1).

- Comparing the statistics obtained for the reference method (Table 1) with those resulting from NIR analysis (Table 2) for the volatile content range, we can

observe a good level of correspondence between the two sets of data, since, especially considering standard error values, NIR measurements are particularly

precise.

-Looking at the calibration statistics (Table 3), very good results in terms of prediction accuracy were obtained for total volatiles (R?=0.96; SEP<0.18 g Kg™;

RPD>4.5), aliphatic aldehydes (R?=0.92;SEP<0.207 ug Kg-1; RPD>3.5) and aliphatic alcohols (R?<0.96;SEP<0.009 ug Kg'; RPD>3.5), thus giving a first evidence of the

possibility to apply NIR spectroscopy also for the assessment of berry aromatic molecules.

Nevertheless, NIR spectrometer seemed to be less powerful in detecting contents of other volatile compounds, which are present in very low concentrations in the

berry. This is, for instance, the case of norisoprenoids and lactones calibrations, where RPD values are lower than 2.5 and the main statistics reported for the two

sets (C-set and V-set), in particular the R? and slope of the internal validation (V-set), indicate a less level of precision of the NIR measurement (Table 3). Further
wrk is thus needed to optimise NIR calibration for the quantification of these aromatic compounds, which strongly contribute to the aroma of wines. j

( CONCLUSION )
Good calibration models have been obtained for the determination of total volatiles, aliphatic aldehydes, aliphatic alcohols, aromatic aldehydes and terpenes, thus
demonstrating the good prediction capacity of NIR spectrometer in detecting aromatic compounds. To our knowledge, these results represent one of the first
attempts to evaluate the NIR predictive ability in quantifying the content of different classes of volatiles in fresh grapes by intact berry analysis, an application only
reported in a few previous studies for other quality parameters, such as total anthocyanins (Cozzolino et al., INIRS 2004; Guidetti et al., Trans. Am. Soc. Agric. Biol.

\Eng. 2010) and other polyphenols (Ferrer-Gallego et al., Food Sci. Technol. 2011). )
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