
B
O

O
K

 O
F 

A
B

ST
R

A
C

TS

10-13
J u l y 2

0
2

3 Œno Macrowine 2023
Bordeaux KEDGE Businnes School 
680 cours de la Libération
33405 Talence 



ŒNOMacrowine 2023 - 12th International Symposium of Œnology, Bordeaux- 9th edition  In Macrowine

294

Œnological Practices and Process / Poster

EVIDENCE OF THE INTERACTION OF ULTRASOUND AND ASPERGILLOPEPSINS
I ON UNSTABLE GRAPE PROTEINS

Tomas ROMAN1

Email: tomas.roman@fmach.it

Adelaide Gallo1,2, Tomas Roman¹, Andrea Natolino³, Andrea Curioni4,5, Matteo Marangon4,5, Emilio Celotti³
1.	 Fondazione Edmund Mach—Technology Transfer Center, via Edmund Mach 1, 38050 San Michele all’ Adige, Italy
2.	 C3A - Università degli Studi di Trento, Via Mach, 1, 38010 San Michele all'Adige, Italy
3.	 Department of Agricultural, Food, Environmental and Animal Sciences, University of Udine, via Sondrio 2/A, 33100 Udine, 

Italy
4.	 Department of Agronomy, Food, Natural Resources Animals and Environment (DAFNAE), University of Padua, Viale dell'Uni-

versità, 16, 35020 Legnaro, Italy
5.	 Interdepartmental Centre for Research in Viticulture and Enology (CIRVE), University of Padova, 31015 Conegliano, Italy

Keywords: Ultrasound, Aspergillopepsins I, TLPs, Protein stability

Most of the effects of ultrasound (US) result from the collapse of bubbles due to cavitation. The shockwave 
produced is associated with shear forces, along with high localised temperatures and pressures. Howe-
ver, the high-speed stream, radical species formation, and heat generated during sonication may also 
affect the stability of some enzymes and proteins, depending on their chemical structure. Recently, Ce-
lotti et al. (2021) reported the effects of US on protein stability in wines. To investigate this further, the 
effect of temperature (40°C and 70°C; 60s), sonication (20 kHz and 100 % amplitude, for 20s and 60s, 
leading to the same temperatures as above, respectively), in combination with Aspergillopepsins I (AP-I) 
supplementation (100 μg/L),  was studied on unstable protein concentration (TLPs and chitinases) using 
HPLC with an UV–Vis detector in a TLPs-supplemented model system and in an unstable white wine. In 
model wine, neither temperature nor sonication affected TLPs concentration, suggesting their unfolding 
reversibility. However, the presence of AP-I during US treatment reduced protein concentration, up to 
complete removal under the most powerful conditions. In wine, the temperature effect was enough to 
lower chitinase levels (~48% and ~54% reduction at 40°C and 70°C, respectively) but had an undetectable 
effect on TLPs level. US significantly reduced both protein families, being more effective on chitinases 
(52% and 69% reduction at 20 s and 60 s, respectively) than TLPs (~11%) with the most powerful treat-
ment. Interestingly, US was more successful than heating on chitinase (32%) and TLPs (15%) removal at 
the most energetic conditions. The supplement of AP-I combined with heating or US further reduced 
protein concentration. For heat treatment, both proteins were affected at both temperature conditions 
(TLPs: ~25% and ~23%; chitinases: ~58% and ~46%), while AP-I combined with US only affected TLPs 
under the most energetic treatment (~18%). The study found that US can affect unstable grape proteins 
and has additional mechanisms beyond sonication-induced temperature increase. When combined 
with AP-I, it further reduces unstable proteins, and suggests interaction between the US and AP-I. Fur-
ther investigation is required to determine if US treatment destabilises proteins through a mechanism 
distinct from temperature increase, considering other factors affecting protein stability in winemaking 
conditions.
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