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In neutral grapes, most aroma compounds are present as non-vola3le precursors. There is a strong evidence
that supports the existence of a connec3on between the aroma3c quality of wine and the content of aroma
precursors in grapes1. Due to this, several studies have been developed both for the chemical
characteriza3on of this set of precursors and for the biogene3c pathways involved, as well as for the
development of quan3ta3ve methods for the global or detailed evalua3on of the precursor frac3ons present
in the grape. Harsh acid hydrolysis is considered to beAer reveal the aroma poten3al of winemaking grapes,
because transforma3ons taking place during fermenta3on include relevant chemical rearrangements in acid
media that are beAer predicted by acid hydrolysis2.
Alegre et al.3 proposed a method of extrac3on of the more specific aroma3c precursors and acid hydrolysis
under strict anoxic condi3ons. The hydrolysates obtained present sensory profiles congruent with olfactory
nuances of unoxidized wine and they are specific for the grape variety.
Following the guidelines of that work the objec&ve of this study is to evaluate whether acid hydrolysis at
75ºC for 24 hours under anoxic condi3ons is a good method to evaluate the aroma3c poten3al of the
grape.
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Results and Discussion

A total of 36 vola3le compounds, classified into seven categories
(terpenes, norisoprenoids, vola3le phenols, vanillin deriva3ves,
lactones, Strecker aldehydes and polyfunc3onal mercaptans), were
quan3fied with an RSD between 2 and 15%. Some compounds have
concentra3ons very relevant from the sensory point of view, like
1,1,6-trimethyl-1,2-dihydronaphthalene (TDN), β-damascenone,
massoia lactone and 3-mercaptohexanol (MH).

ANOVA and PCA studies

Data were studied by two-way ANOVA, the factors being the type of
hydroly3c procedure (accelerated or mild) and the PAF. The results
of ANOVA study indicate that both factors exert a significant effect
in all cases, but the strongest influence is exerted by the PAFs. This
was expected because even though they are neutral varie3es, they
present differences from the point of view of the varietal aroma.

This behavior was corroborated by a PCA study; the graphic shows
clearly two groups of samples separated by PC1: on the right side of
figure 1 Garnacha samples and on the lec side Tempranillo samples.
On the other hand, although samples from mild hydrolysis are in the
upper part and those from the harsh in the down part, differences
are not very strong and rela3ve posi3ons of samples are
maintained. This suggests that, in general terms, accelerated
hydrolysis can be used to predict aroma released at 50ºC. There are
compounds that clearly differen3ate the varie3es regardless of the
type of hydrolysis to which the sample was subjected. Some
Garnacha samples presented higher levels of MH and 2-furfurythiol
(FFT) released at 50ºC and some Tempranillo samples had 4-
mercapto-4-methyl pentanone (MP) concentra3on levels of more
than one magnitude order respect to Garnacha samples.

Conclusions

Fig. 1: PCA of the normalized concentra8ons of the 36 vola8le
compounds quan8fied on PAFs during anoxic aging at 50 and 75 ºC

Correla3on studies

The correla3on studies shows a very good correla3on
between mild and accelerated acid hydrolysis with R2 >
0.9 for 18 analytes, including very important
compounds such as MH, massoia lactone, b-
damascenone, vanillin derivates and eugenol.

y = 1,0335x + 0,2905
R² = 0,9899
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Fig. 2: Correla8on of concentra8on of acetovanillone
between aging at 75ºc and 50ºC

In the cases of TDN, guaiacol, 4-vinylguaiacol and 4-
vinilphenol, the predic3ve capacity of accelerated
hydrolysis at 75ºC is more limited (0.6 < R2 < 0.9), due
that TDN and most vola3le phenols steadily increase
during aging; even, 4-vinylphenol and 4-vinylguaiacol
follow more complex evolu3ons with at least two
maxima, likely because of the number of precursors
they have and their chemical reac3vity7.

In the case of terpenes like linalool and geraniol, in
both hydroly3cal condi3ons they were poorly
correlated. Data suggest they can be best represented
by the accelerated hydrolysis.

Accelerated hydrolysis at 75ºC represents a good
compromise that allows to obtain a sa3sfactory
representa3on of most of the aroma3c poten3al of
the grape in a short period of 3me. In fact, labile
compounds such as linalool and geraniol are best
measured at this temperature. Only certain
compounds related with long-aging aroma, such as
TDN and 4-vinylguaiacol, are underes3mated by the
accelerated hydrolysis.
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