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Feasibility of pre-fermentative oenological tannins 
addition to enhance volatile composition and aroma 
perception in white wines
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ABSTRACT

Oenological tannins (OETs) are an alternative to sulphur 
dioxide due to their antioxidant and antioxidase properties in 
the early phase of winemaking [1,2]. The addition of OETs 
can affect both the concentration and perception of volatile 
organic compounds (VOCs) contributing to wine aroma. 
This study aimed to evaluate the impact of pre-fermentative 
addition of OET formulations from different origin on 
sensory descriptors and VOCs of wines from the Vitis vinifera 
L. white grape varieties ‘Favorita’ and ‘Erbaluce’. 
Six OET formulations were selected and characterised: 
H[RWLF�ZRRGV�$FDFLD��$&��DQG�4XHEUDFKR��4%���JUDSH�VHHGV�
(SD), grape skins (SK), wood hydrolysable tannins based on 
gallic acid (GL) and ellagic acid (EL). OETs were added to 
grape must before alcoholic fermentation at equal polyphenol 
FRQFHQWUDWLRQV� �FDOFXODWHG� RQ� DEVRUEDQFH� DW� ���� QP�� 73,��
and compared to a control without addition (CT). Basic 
compositional parameters, total polyphenols and antioxidant 
capacity (spectrophotometric indexes), CIELab coordinates 
were investigated pre- and post-fermentation [3,4]. VOCs 
ZHUH� TXDQWL¿HG� XVLQJ� +6�630(� *&�06� RQ� ¿QDO� ZLQHV�
[5]. Sensory analysis was performed by a trained panel for 
mouthfeel and aroma attributes by descriptive analysis (DA) 
and check-all-that-apply (CATA), respectively [4].
The fermentation kinetics were not affected by using 
OETs. TPI increased uniformly across treatments after 
OETs addition, but antioxidant capacity and colour varied 

depending on the OET formulation (AC, SD, and SK musts 
showing higher values). In Favorita treated wines, colour was 
QRW�GLIIHUHQW�IURP�&7��ǻ(����DQG�WKH�¿QDO�73,�ZDV�VOLJKWO\�
LQÀXHQFHG� E\� 2(7V�� ,QVWHDG�� (UEDOXFH� $&�� (/�� DQG� 6'�
ZLQHV�VKRZHG�ǻ(!���FRPSDUHG�WR�&7��DQG�KLJKHU�73,�YDOXH��
Sensorially, ELWWHUQHVV was not affected, but astringency 
intensity increased in EL-treated wines in both varieties, 
and in SD-treated wines for Erbaluce, but not differently 
from CT. Aroma intensity�VLJQL¿FDQWO\�GLIIHUHG��p������� LQ�
)DYRULWD��ZLWK�4%�DQG�(/�ZLQHV�VKRZLQJ�WKH�KLJKHVW�YDOXH��
and AC the higher overall quality (p��������)RU�(UEDOXFH��6.�
DQG�4%�ZLQHV�UHVXOWHG�LQ�KLJKHU�overall quality (p��������,Q�
Favorita, differences among samples were found in pineapple 
(p������� DQG�EDQDQD (p������ GHVFULSWRUV��$&�)DYRULWD� DQG�
SK-Erbaluce shared high frequency of SLQHDSSOH��DQG�4%�
Favorita of green apple and EDQDQD descriptors, which rely 
on individual ethyl esters over perception thresholds. Indeed, 
IRU�ERWK�YDULHWLHV�WRWDO�92&V�GLG�QRW�VLJQL¿FDQWO\�FKDQJH�E\�
2(7V�DGGLWLRQ��EXW�VSHFL¿F�FODVVHV�GLG��,Q�)DYRULWD��WKH�6'�
tasted wine showed higher concentrations of terpenes and 
volatile acids compared to CT, while OET-added Erbaluce 
wine presented lower benzenoid content. 
7KH�DGGLWLRQ�RI�2(7V�FDQ�LQÀXHQFH�WKH�DURPD�SUR¿OH�RI�ZKLWH�
wines in different extent depending on the formulations and 
the varietal composition without compromising negatively 
the mouthfeel properties.
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