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In wine, aroma perception is shaped by complex interactions between volatile and
non-volatile components. Among the latter, oenological tannins (OETs) are
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preservatives such as SO.. Furthermore, OETs can modulate the volatility of
aroma compounds. Therefore, this study investigates whether the pre-
fermentative addition of OETs can influence the color characteristics and volatile
organic compounds (VOCs) of white wines, thereby enhancing aroma complexity.

Analysis:

e Basic oenological parameters (OIV 2021)

* Total polyphenols (TPI) and antioxidant activity (DPPH method)

» Color (CIELab and Abs 420 nm) (De Paolis et al., 2025)

» Volatile composition by HS-SPME-GC-MS (Slaghenaufi et al., 2018)

Table 1_Physico-Chemical parameters of Favorita juice after
OETs addition (PO) and at the end of alcoholic fermentation
(P3). Sign: ***, p<0.001. Samples were grouped according Tukey
HSD (Latin letters). EC: (-) epicatechine

Results

Table 2_Physico-Chemical parameters of Erbaluce juice after
OETs addition (PO) and at the end of alcoholic fermentation
(P3). Sign: *** p<0.001. Samples were grouped according Tukey
HSD (Latin letters). EC: (-) epicatechine

After the addition, OETs increased uniformly the juice
TPI values according to the dose used, while DPPH

PO TPI DPPH PO TPI DPPH
L* a* b* Abs 420nm HEX : H H . | By a* b* Abs 420nm HEX
Treatment | (mgEC/L) | (mMol Trolox/L) values varied depending on the tannin formulation. Treatment | (mgEC/L) | @mMol Trolox/L)
CT 399+10d | 068+007d | 9622+027b | 016+010c | 957+027d | 0.145+0.005c , o CT 756 +5 ¢ 111+004d | 9519+0.08a | -027+005d | 17.63+0.10d | 0.261+0.001d
GL 571+5a | 123+0.07bc | 9678+0.15a | -047+0.12e | 9.88+042d | 0.146+0.005c After fermentatio n, SK and SD sam P les exhibited the GL 901+lab | 147+004c | 9507+0.18a | -0.25+0.08d | 17.53+0.13d | 0.262+0.003 d
EL 547+4bc | 138+010ab | 955+008cd | -020+00ld | 12.09+003c | 0.191+0.001b EL 909+2a 1.62+001b | 93.92+003b | -023+002d | 2034+0.10b |0.321+0.002 abc
AC 542+1bc | 155:005a | 9428+023f | 055:004a | 1494+044a | 0.218+0.007a h g hest antioxidant activity In both varieties. In terms AC 890+20ab | 175+008a | 9272+043c | 0.77+019a | 21.09+059a | 0.331+0.012a
OB 540+3 c 1.06+010c | 95.04+011de | 049+00lab | 1343+0.12b | 0.193+0.003b . . QB 880+5b 1.62+001b | 93.08+010c | 030+0.06c | 19.72+0.08c | 0.311+0.002c
SK 564x12ab | 145+0.09ab | 9494:004e | 020+0.03c | 1445+004a | 0.206+0.001a of colou rr AC in duced the most pronoun ced shift at SK 907+2a 186+003a | 9378+0.09b | 034+0.07bc | 20.78+0.03ab | 0.314 +0.002 ab
SD 564=10ab | 147+010a | 9575+020c | 030+0.07bc | 13.04+034b | 0.185+0.003 b . o . SD 89+6ab | 180+004a | 9280+0.16c | 052+002b | 2053+0.12ab | 0.324 +0.002 ab
PO, with a decrease in lightness (L*) and a notable
. : "
. - — increase in yellow/blue component (b*). However, - _ —
3
L* a* b* Abs 420nm HEX . L* a* b* Abs 420nm HEX
Treatment | (mg EC/L) | (mMol Trolox/L) CO I our d |ffe rences amon g t reqg t men tS b ecame Treatment | (mg EC/L) |(mMol Trolox/L)
CT 24+5d 062+003e | 9791+0.14a | -065+013b | 6.42+036d | 0.093=0.005c CT 643+2d 090+003c | 9684+0.12a | -1.15+013cd | 927+0.19f | 0.1460.003 f
GL 488+1c | 093+003cd | 97.87+0.09ab | -057+0.09ab | 652+0.05cd | 0.094:+0.002 be VISU&]”y less marked at the end of fermentation (P3) GL 7023 ¢ | 123x002b | 9670+0.12a | -132+010d | 9.66+0.1le | 0.155+0.002¢
EL 502+1bc | 098+00lbc | 9757+024ab | 0.74+009b | 740+021ab | 0.111+0.004b EL 715+2b 123+0.06b | 9497+0.10bc | -0.94+0.11bc | 11.66+0.07bc | 0.199 +0.002 b
AC 505:t9b | 1.02+0.03ab | 97.02+034c | -037+017a | 8.11+0.63a | 0120+0.012a (Ta bles 1 and 2) . AC 72+2ab | 121+001b | 9461+01lc | -081+0.18b | 11.84+027b | 0.205+0.007b
OB 515¢7 b | 087+002d | 9740+017bc | -066+0.10b | 7.29+0.23 abc | 0.109 +0.006 ab QB 717 +3b 123+0.02b | 9511+0.16b | -0.97+0.15bcd | 11.36+0.15cd | 0.194 +0.005 cd
SK 501+2 bc | 1.09+0.02a | 97.64+0.14ab | -0.50+0.05ab | 6.94+0.10 bcd | 0.100 +0.003 be SK 727 +4 a 139+0.02a | 9529+019b | -074+010b | 1094+012d | 0.183+0.005a
SD 532+9a 111+0.07a | 97.55+0.08ab | -046+0.11ab | 7.46+0.16ab | 0.108+0.003 ab SD 727+7a 135+003a | 9227+015d | -035+016a | 14.00+0.04a | 0.261+0.003b
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Figure 2_Free VOCs of Erbaluce wine during fermentation, expressed as pg/L 2-octanol
Sign: *** p<0.00], ** p<0.01, * p<0.05. Samples were grouped according Tukey HSD among treatments.

Figure 1_Free VOCs of Favorita wine during fermentation, expressed as pg/L 2-octanol
Sign: *** p<0.00], ** p<0.01, * p<0.05. Samples were grouped according Tukey HSD among treatments.
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The pre-fermentative addition of oenological tannins
modulated the volatile profile of white wines, particularly in
Favorita variety. The effect was influenced by both the
tannin type and the grape variety. Certain tannin
formulations, such as QB, showed promising potential for

Figure 4_ Heatmap Vvisualisation of free volatile
compounds of Erbaluce wine at P3 (ug/L).

Sign: ** p<0.01, * p<0.05. Samples were grouped according Tukey
HSD (Latin letters) among treatments.
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modulation is not only influenced by antioxidant capacity and
further support the use of oenological tannins as a valuable
enological tool.
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compounds of Favorita wine at P3 (pug/L).
Sign: *** p<0.001, ** p<0.01, * p<0.05. Samples were grouped
according Tukey HSD (Latin letters) among treatments.
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