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Applicazione di una tecnica innovativa per migliorare la qualità di vini Sauvignon Blanc 

Filippa Bono
, (Pietro Catania1 and Mariangela Vallone1

Abstract The purpose of the study was to compare two different pressing systems of Sauvignon Blanc grapes using an innovative wine press manufactured by Puleo Srl Company (Marsala, Italy). Grape pressing is a very important step in the winemaking process as it may promote the presence and/or absence of enzyme processes on the must, leading to the creation of different products in terms of chemical composition from the same grapes. Chemical composition of must firstly and wine after, obtained from the two pressing mode, was analysed in first instance with PCA method. 
Results are encouraging and open up new research prospective with the aim of applying innovative techniques to improve the quality of the final product.
Abstract Scopo del lavoro è valutare due diversi sistemi di pressatura delle uve Sauvignon Blanc ottenute impiegando una macchina innovativa prodotta dalla ditta Puleo di Marsala. La pressatura dell'uva è un passo molto importante nel processo di vinificazione in quanto può favorire la presenza e/o l'assenza di processi enzimatici sul mosto, portando alla creazione di diversi prodotti in termini di composizione chimica a partire dalle stesse uve. Le componenti chimiche del mosto prima e del vino dopo, ottenuti con due differenti modalità di pressatura, sono stati confrontati con il metodo PCA.

I risultati sono incoraggianti per nuove prospettive di ricerca con l'obiettivo di applicare sistemi di pressatura innovativi a migliorare la qualità del prodotto finale
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1 Introduction
Oxygen plays a crucial role in the winemaking process and it can influence the composition and quality of the must and wine. Oxygen can influence the composition and quality of wine drastically, either positively or negatively. Oxygen exposure occurs naturally during mechanical harvesting, crushing and pressing. In must, during alcoholic fermentation and during ageing of white and red wines oxygen has different effect [1]. The use of sulphur dioxide as an anti-oxidant dates back to the early 18th century and the protection of wine from unwanted oxidative spoilage has been recognized [2]. There is very little scientific research on the effect of oxygen use during fermentation on wine composition or sensory proprieties. Furthermore these effects change with grapes cultivar. Smith et al. [3] studied the oxygen influence in fermentation, colour, tannin and sensory of shiraz wines. Recently, Boselli et. al. [4] observed the effect of Nitrogen gas on three white grapes varieties (Chardonnay, Grechetto and Orvieto) obtaining the strongest protective effect of nitrogen on phenolics in Chardonnay and Grechetto musts. They showed that Nitrogen gas is therefore particularly recommended not only in positive pressure, but also for vacuum-pressing of white grapes containing high levels of catechin or gallic acid due to early harvest or peculiar varietal composition. Interest in wine press innovation suggest the opportunity to carry out real-time experiments to assess the effect that different types of wine presses may have on the must and, consequently, on the quality of the wine. In our study we consider two different wine pressing modes applied on Sauvignon Blanc grapes using a modern press by Puleo s.r.l (Marsala, Italy). Aim of the study is to identify if the two wine pressing modes influence must and wine characteristics.
The statistical method to compare results is the Principal Component Analysis (PCA). 
2 Data and Methods

Grapes pressing represents a very important phase in winemaking since it can promote the presence and/or absence of enzymatic processes endogenous to the juice itself, leading to the creation of different products in terms of chemical composition, although starting from the same grapes.

The most important elements influencing the quality of wine in grapes pressing are: press type; oxygen in the tank; level of pressing; juice extraction time.  In the analysis, Sauvignon Blanc grape variety is considered. Grapes were manual harvested in the third decade of August 2016, the must composition was observed in three different times during winemaking (29th August, 1th September, 3th September). The analyses on wine were performed at the end of fermentation.

Pneumatic discontinuous press is actually the most used machine in quality wine making. 
In our study the "Vortex System" pneumatic press developed by Puleo Srl was used. The “Vortex system” puts the idea of pressing under inert gas with nitrogen recovery towards a new and more advanced perspective. The idea of using inert gas in pressure during working cycle, guarantees a continuous draining action highly greater than any other kind of pressing, with excellent results in product quality/yelds. A further advantage is the immediate extraction of the must from the cylinder to the storage tank thanks to the “Vortex” created inside the press. During grapes processing, the inert gas is continuously filtered to be purified by any pollution due to unwanted parts that can be carried by the gas itself. This wine press has a close tank and two operating modes: the traditional Air Pressing mode (AP) and the Nitrogen Pressing mode (NP). 

The AP mode is a traditional pneumatic press with a close tank. Grape must is extracted from the inner draining channels and comes out from nozzles to an external collection tray. In the NP mode, grapes contact with air is minimized, lesser than any pneumatic press with close tank. 

Analytical determination on must and wine were performed by Foss Integrator WineScan™, (FOSS Italia S.p.A.). The must and wine determinations were alcohol [%/vol], density [g/l], sugar [g/l], pH, total acidity [g/l], volatile acidity [g/l], malic acid [g/l], citric acid [g/l], tartaric acid [g/l], potassium [g/l], polyphenols [mg/l], ashes[g/l], APA (readily assimilable nitrogen) [g/l], gluconic acid [g/l], methanol [g/l], CO2, absorbance at 280, absorbance at 325, catechins [mg/l]. The observations are in triplicate respectively in 29th August, 1th September, 3th September.

The PCA method is used to compare the must and the wine characteristics obtained in the different press modes. 

3 Results

Table 1 shows descriptive statistics in must composition obtained with the two pressing modes, AP and NP. These differences in must composition determine the quality of the final wine. Must obtained in the NP pressing mode had a lower level of alcohol, pH, total acidity, methanol and CO2 than AP, while the levels of APA, potassium, sugars, malic and citric acids and polyphenols were particularly higher than AP.
In particular, the higher level of acids obtained in NP mode is favourable to the development of ester profile that determines the aromatic component of wines. 

The presence of polyphenols is very important as antioxidant and preservatives. The NP pressing mode doubles polyphenols than the AP pressing mode.

PCA analysis was performed to evaluate changes in must’s components obtained with the two pressing modes. 

Table 1. Descriptive statistics of must composition in AP and NP modes
	
	AP
	NP

	Variable
	Mean
	Std. Dev.
	Min
	Max
	Mean
	Std. Dev.
	Min
	Max

	Alcohol
	10.84
	1.51
	8.90
	12.55
	10.35
	1.88
	7.89
	12.12

	Density [g/l]
	1.01
	0.02
	0.97
	1.04
	1.01
	0.02
	0.98
	1.04

	Sugar [g/l]
	39.58
	22.85
	15.85
	69.00
	44.14
	29.27
	15.98
	82.49

	pH
	3.41
	0.05
	3.33
	3.51
	3.38
	0.04
	3.33
	3.44

	Volatile Acidity [g/l]
	0.21
	0.01
	0.18
	0.22
	0.18
	0.01
	0.16
	0.20

	Malic acid [g/l]
	2.66
	0.15
	2.50
	2.99
	3.52
	0.13
	3.35
	3.73

	Citric acid [g/l]
	0.29
	0.04
	0.24
	0.36
	0.31
	0.04
	0.26
	0.37

	Tartaric acid [g/l]
	2.57
	0.15
	2.35
	2.78
	2.47
	0.16
	2.20
	2.66

	Potassium [g/l]
	988.63
	52.54
	926.37
	1073.00
	1153.22
	28.74
	1107.60
	1189.99

	Polyphenols [mg/l]
	269.92
	32.15
	221.19
	321.16
	468.70
	56.88
	380.00
	528.53

	Ashes [g/l]
	2.38
	0.10
	2.24
	2.56
	2.64
	0.11
	2.50
	2.80

	APA [g/l]
	28.18
	17.50
	6.52
	50.00
	80.18
	18.10
	58.68
	103.90

	Gluconic acid [g/l]
	2.54
	0.13
	2.34
	2.72
	2.56
	0.16
	2.30
	2.80

	Methanol [g/l]
	0.45
	0.51
	0.10
	1.15
	0.14
	0.02
	0.12
	0.19

	CO2
	1418.73
	156.31
	1236.00
	1638.56
	1251.59
	261.60
	948.00
	1615.00


Table 2. shows eigenvalues of PCA performed on must data. Following the eigenvalue>1 criterion, three components are extracted that overall explain 82% of the total variance of must components. The score plot gives us a feeling for the similarities and differences between the pressing mode in component loading. 
Table 2. Eingenvalues of the must Principal Component

	Component
	Eigenvalue
	Difference
	Proportion
	Cumulative

	Comp1
	5.583
	0.322
	0.372
	0.372

	Comp2
	5.261
	3.824
	0.351
	0.723

	Comp3
	1.438
	0.649
	0.096
	0.819


The correlation between elements of must and the first principal component extracted suggests us to name it as fermentation component due to its positive correlation with sugars, citric acid, methanol and CO2 and negative correlation with alcohol and APA. The second component measures antioxidant and preservative characteristics given its correlation with malic acid, polyphenols and ashes and negative correlation with volatile acidity. The third component can measure the must character just its correlation with tartaric acid and pH. The Graph 2 shows the score 
plot that highlights a net separation between musts obtained with the two pressing modes, AP and NP, in the combination of the three components extracted.  
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Figure 1: Score plot in must

Starting from up in the right of the graph, AP1 (must in the first time of observation) is opposite to NP3. The NP pressing mode has higher antioxidant and preservative characteristics associated with lower fermentation component than AP pressing mode. Down on the left we note also a net separation between second and third components that measure the character of must and its stability.  
The component 3 has a higher correlation both in AP and NP when values are observed in time 2 even if with a net separation between the data of the two pressing modes. Component 2 has the highest correlation at time 1, i.e when grape juice is extracted. 
The PCA on wine data shows two principal components that explain on the whole the 92% of the total variability of wine in the elements observed. In particular, the first component is expressive of the innovative press system showing a net separation of the wines obtained in the two pressing modes (Fig. 2). T test shows significant differences between the two pressing modes in all the elements except absorbance at 520 nm, absorbance at 620 nm, catechins, acetaldehyde (data not shown). Density, total extract, pH, total acidity, malic acid, citric acid, ashes, polyphenols, calcium, copper and sulphates in NP are higher than AP. Alcohol, 
sugars, volatile acidity, potassium, glycerine, absorbance at 420 nm, methanol and CO2 observed in NP are significantly lower than AP. 
Concluding, the application of NP pressing mode produced a wine with higher qualitative characteristics than the wine obtained with the AP pressing mode. 
Starting from the results obtained by the PCA method, future studies will focus on the possibility of making an “ideal” wine through the estimation of a quality indicator based on the must characteristics. This indicator could also be useful to support the role of oenologists in the different phases of winemaking.
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Figure 2: score plot of wine determinations in NP and AP mode
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