Fate of phenolic compounds in white wines obtained and stored in
the presence of different antioxidants

Antonio Castro Marin, Federico Baris, Fabio Chinnici - Department of Agricultural and Food Sciences, University of Bologna (Italy) -

fThe present work aims to characterize the evolution of phenolic compounds et 500 I \

during different stages of a winemaking process in the presence of distinct

antioxidants: sulfur dioxide (SO,), chitosan (KT), gluthatione (GSH) and ascorbic N - -
acid (AA). To this purpose, high resolution mass spectrometric approach has been 51! Carieaton eabon ol
carried out by using HPLC-ESI-QTOF and HPLC-MS/MS techniques, in order to get I o ey e

new insights in the understanding of wine oxidation processes. This presentation
will focus on the identification and quantification of the most influenced
compounds which are hydroxycaffeic acid dimers and GRP-derived compounds.

The chemistry of the generation of sulfonated compounds will be discussed in = -
order to deepen about the mechanisms of SO, consumption along the (:;jﬂm
winemaking. Furthermore, the combined effect of the above antioxidants on each |- T-———=—=—-
step of vinification, will be highlighted, in order to propose a smarter method of 1 — — ' ' ——
winemaking in the absence of sulfites. s2-10Mm | | = | (L&) EAEAIEA eima) (cam)
Diagram of the developed winemaking process is shown in Figure 1 - S1: cold | $1-10M
clarification; AF: alcoholic fermentation, $S2: “On lees” fining (30 days), S1-10M: 1= e e Rl il et et e
Samples without “sur lees” contact period after 10 months of storage; 52-10M: | [ &ws | | Gud e l o l (::";,] S (h:",] I
Samples where both finings (S1 and S2) were applied, after 10 months of storage. e e e e e e e e e e = = == = 4
\ Figure 1. Diagram of winemaking protocol )
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HONOH T o oj,oH o o The evolution of all GRP-derived species (cis and trans isomers of GRP, 2-S-gluthathionyl caffeic
- 0 Ol S HN : S0z +Ar acid, GRP-Et) all along the winemaking process is depicted in Figure 2. Trans-GRP was the only
' © \/&0 B cecsH compound detected on musts (S1) with no significant differences among treatments. Indeed, overall
2.0 5™ : i;’“ reduction of GRP content after AF took place, probably related to oxidative phenomena or
o - szgo“ o KT esH metabolization by yeasts. A further decrease was appreciated after stabilization “sur lies” (S2), with a
& 15 - krean significantly lower content on KT samples. This could be attributable to a) oxidation of GRP species,
.E _ L - and b) absorption capacity of chitosan. After AF, depletion of GRP was observed in SO, and control
< = S$1-10M samples while slightly increased with KT. However, lower content of GRP was observed on KT
B bott, probably due to an absorption acted by the polysaccharide. Samples stored after 30 days of
stabilization “sur lies” (52-10M), showed a general increase in all treatments. Lower concentration of
GRP species was detected on KT bott samples. The presence of AA in KT samples exhibited a greater
protection against GRP depletion and even a further production of GRP during storage.
Figure 2. Evolution of GRP derived species during different stages
\ of winemaking process. )
( The sum of hydroxy-caffeic acid dimers (4 isomers were identified) is depicted in figure 3. 1.0 )
Hydroxy-caffeic acid dimers were already formed in the must in all the treatments (S1), probably - so:
due to a) enzymatic and b) chemical oxidation [1]. Oxidation compounds tended to increase after o8] = Setbou
alcoholic fermentation (AF) and the following technological step “sur lies” (S2). Similar results were & = Cen
obtained in all stored wines (51-10M and S2-10M) with a progressive increase in these oxidation « 0.6 == craa
. . . o kT
products, whose generation is correlated to the presence of oxygen at the moment of bottling. > 3 1+ osH
Simultaneous presence of KT and AA (samples KT+AA) lead to significant reduction of caffeic dimers = 0.4+ == 1o an
(figure 3). 2
i{mk v %, om.%b%/z Our previous results suggested that chemical 0.2
R S R A, oxidation is mainly catalysed by the presence of
HPA S P metals than H,0, [2]. Hence, chelation capacity 0.0
\/;/CIOH%‘L‘ \/\0 \j n of KT may block the oxidation of AA, leading to 2 Al o N N
ot P higher content available to exert its antiradical @w\’ @%\’
Figure 4. Mechanism of reduction of pro-oxidant effect  activity (Figure 4). Figure 3. Evolution of hydroxy caffeic acid dimers during distinct
\ of ascorbic acid by means of chitosan [3] stages of winemaking. )

(Evolution of s-sulfonate gluthatione (SSG), a marker of oxidation of GSH

| Formation of tryptophan sulphonated derivatives, specially indol 3- lactic acid
in SO, wines, is depicted on figure 5. SSG was first detected only after AF I sulfonate and tryptophol sulfonate was triggered only during S2 in the presence of
carried out in the presence of SO, probably as a result of the reaction of SO, (Figure 6). Generation of these compounds, has been established to be
oxidised GSH produced by yeasts and added sulfites. No oxidized |  prompted by the presence of oxygen and sulfonation after fermentation, requiring
glutathione (GSSG) was found in our samples (data not shown). During S2, |  the presence of SO, [4,5]. Furthermore, even if not present after fermentation,
SSG remained unchanged. However, in S1-10M, a successive increase of this I further addition of SO, before bottling (51-10M) enhanced their production only in
compound was observed, mainly due to the oxygen uptake during bottling. SO,. Therefore, as a result of its sulfonation, tryptophol content was reduced in
Addition of GSH in SO, wines | SO, samples. Regarding S2-10M samples, rise of tryptophan derivatives was also
enhanced the production of SSG. In |  observed only in sulfited wines (SO,). 10
$2-10M samples, increase of this i Depletion of tryptophol took place in Eggilﬁi”
g compound was also appreciated, in a SO, as a consequence of the g —
P significantly lesser amount in SO, + | formation of tryptophol sulfonate. £ -
C AA samples, possibly due to the | The latter compound was formed in B 05
double reduction of oxygen and SO, i a much lesser extend in SO, + AA. 7
by means of ascorbic acid via its This phenomenon could be related 0ol 5 r r
oxidation. Even in the absence of | to the absence of available SO, to Ny o
GSH addition, sulphites may trap a I carry out the sulfonation due to the Figure 6. sum of sulphonated compounds
Figure 5. Evolution of hydroxy caffeic acid portion of reduced glutathione, competition of a parallel reaction (tryptophol and indole-3-lactic sulphonate)
dimers along the winemaking process. reducing its  efficacy as an I with hydrogen peroxide generated during distinct stage of winemaking
\ antioxidant. : from the oxidation of ascorbic acid. y
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