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- INTRODUCTION

Monoterpenes and some norisoprenoids exist in grapes and wines in two forms: free
and glycosidically conjugated forms (1-3). The free volatile compounds (linalool, o-ter-
pineol, citronellol, nerol, geraniol, damascone, [B-damascenone, o-ionone, B-ionone,
vitispirane, 2,6.6-trimetilciclohexenona) are the most important for wine aroma. Glycosi-
dically bound monoterpenes and norisoprenoids make no direct contribution to wine
‘aroma, nevertheless, they can be acid or enzymatic hydrolysed, releasing their aglycons
(4-6). Previous studies performed with glycosides indicate the importance of this fraction
in wine bouquet, in particular after a period of wine storage (7). As Port wine suffers
long periods of ageing (> 4 years), enzymatic and chemical reactions can occur during
this period, in particular the aromatic evolution of vintage category wines. Thus, the aim
of this work was to identify and quantify free and bound monoterpenes and norisopre-
noids, in grapes, musts during alcoholic fermentation using two different vinification
methods — tank versus « lagar » (foot trodde), and on the respective wines.

MATERIALS AND METHODS

* Grapes, musts and wines

All samples come from « Douro Superior sub-region », in Portugal. Wines were obtai-
ned by two different vinification methods (« Lagar »-foot trodden and Tank) from a
ﬁﬂck grapevine variety Vitis vinifera L. cv. Touriga Francesa. Musts and Grapes were
ITozen on each sampling time.

* Sample preparation — Grapes

1200 g of frozen berries was used. After removal of seeds, the berries were crushed,
entrifuged and filtered.




90 mL were centrifuged, after thawing in cold water, and then were filtered,

* Wines
50 mL of wine were filtered.

* Resin and column preparation

Were performed according to (4).

 Extraction of bound fraction

To 20 mL of sample, ultra pure water was added to make up to 50 mL. The ext
of the bound fraction was adapted from previous works (4, 5). The dried samp]
dissolved in 20 mL of citrate-phosphate buffer (pH 5, 100 mmol-L™"), con
46,7 mg-L™! of pectolytical enzyme Lallzyme Beta (Lallemand), and incubated at
over 14 hours. The sample obtained was submitted to SPME analysis and inje
GC-MS.

RESULTS AND DISCUSSION

During alcoholic fermentation there was a progressive increase of the bound
being this increase more significant for the norisoprenoids and after neutral grap
addition, both in lagar and tank vinification processes (tables I and IT). In fact, dur
vinification process, in lagar or tank, the alcoholic fermentation occurs in the preser
grape skin, where, the most of the volatile compounds and their precursors are loc
Thus, there is an increase of the bound fraction, by the continuous extraction of
compounds from the grape skin, over time, overtaking the fraction that usually
lyses. There was also an enhancement of the free terpenes and norisoprenoids. How
this observation was not linear within the time, as should be expected. Several
during fermentation could account for this behaviour. A decrease in the free
concentration after neutral grape spirit addition was observed, which can be explain
a dilution as a consequence of this spirit addition. The reason why this occurren
not verified immediately after neutral grape spirit addition in the concentration of ne
prenoids, might be due to the fact that a higher hydrolysis of the bound fraction in
fermentation stage occurred concomitantly with the exponential increase of the bo
fraction. Higher levels, either in free and bound fractions. both in tank and lagar, occ
red after the beginning of fermentation (30-35 hours). Until this moment the chang
free and bound fractions, both in vinification in tank and in « lagar », were not rele
In fact, the increase in temperature and movement of the solid parts caused by alcoholi
fermentation can improve the extraction of the bound fraction from grape skins, on
other hand, the enzymatic action of yeast can influence the variety aroma develop
by hydrolysis of its precursors, thus, enabling the release of aromatic terpenes and
soprenoids.
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In “Lagar” vinification it was observed that, at the moment that fermentation was star-
the concentration of free terpenes and norisoprenoids underwent an important
ase, which was not seen in tank vinification. The total concentration of the free
tion (terpenes and norisoprenoids), in the final wines, was similar, in both vinifica-
s while the bound fraction was higher in the wine obtained from the “lagar” vinifica-
being two and half time as high as that from the tank. In final wines, vinified in tank
in “lagar”, the percentage of the bound fraction of terpenes and norisoprenoids repre-
| 14% and 33.5% of the total fraction, respectively.

INCLUSION

gressive increase of the bound fraction occurs during alcoholic fermentation.
crease is more significant for norisoprenoids and after neutral grape spirit addi-
th in lagar and tank vinification processes. There was an enhancement of the free
and norisoprenoids, which is not linear within the time. The total concentration
free fraction, in final wines, was similar, in both vinifications while, the bound
‘was in lagar vinification two and half times higher than in tank vinification. This
‘may be very important in the Port wine ageing process, in which this bound fraction
resent an important reservoir of terpenes and norisoprenoids, that can be released
d hydrolysis. The aromatic potential of wines obtained by “lagar” vinification pro-
higher than those for wines obtained by tank vinification.
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