


The potentiality of non-Saccharomyces yeast derivatives
as enological bio-adjuvants
Valentina Civa (valentina.civa@unifi.it)
Dpt. of Agriculture, Food, Environment and Forestry (DAGRI) - University of Florence, Florence, Italy
Tutor: Prof. Paola Domizio

To date, the yeast derivatives allowed in winemaking are only those obtained from strains belonging to the genus Saccharomyces and there are many scientific works that have highlighted their impact on the qualitative characteristics of wine. Conversely, derivatives obtained from non-Saccharomyces yeasts have not yet been accepted in winemaking, despite their use as mixed starters for alcoholic fermentation have already been accepted since several years. The advantages deriving from their use in winemaking have been associated not only with their specific metabolism during alcoholic fermentation, but also with the composition of their cell wall, with particular regard to the polysaccharide fraction. Therefore, after having produced some inactivated non-Saccharomyces yeast derivatives on a laboratory scale, we proceeded with their evaluation, initially on a model solution and subsequently on a Trebbiano white wine. In particular, their impact on protein stability, colour and aromatic profile was evaluated.

Derivati di lieviti non-Saccharomyces come potenziali bio-coadiuvanti enologici
Ad oggi i derivati di lievito ammessi in vinificazione sono solo quelli ottenuti a partire da ceppi appartenenti al genere Saccharomyces e molteplici sono i lavori scientifici che hanno evidenziato il loro impatto sulle caratteristiche qualitative del vino. Al contrario, i derivati ottenuti da lieviti non-Saccharomyces non sono ancora stati ammessi in vinificazione, nonostante il loro utilizzo come starter misti per la fermentazione alcolica sia stato già ammesso da diversi anni. I vantaggi derivanti dal loro utilizzo in vinificazione sono stati associati non solo al loro specifico metabolismo durante la fermentazione alcolica, ma anche alla composizione della loro parete cellulare, con particolare riguardo alla frazione polisaccaridica. Pertanto, dopo aver prodotto su scala di laboratorio alcuni derivati inattivati di lieviti non-Saccharomyces, si è proceduto con la loro valutazione, inizialmente su soluzione modello e successivamente su un vino bianco Trebbiano. In particolare è stato valutato il loro impatto sulla stabilità proteica, sul colore e sul profilo aromatico.
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1. Introduction
In accordance with the PhD thesis project, this poster reports the main results of the first activities concerning: 
(A1) 	characterization of IDYs in wine like solution
(A2) 	evaluation of IDYs impact on a Trebbiano white wine. 
2. Materials and Methods
Saccharomycodes ludwigii (SL) and Starmerella bacillaris (SB) represent two of the eight non-Saccharomyces strains used as inactivated dry yeasts (IDYs) in this PhD project, and selected for the present report. A commercial strain of Saccharomyces cerevisiae (SC) was used as reference strain for Saccharomyces and for comparison determination.  
For the first activity (A1), IDYs were added onto a wine like solution (ethanol 12% v/v, tartaric acid 4.5 g/L, pH 3.2), and kept in contact for 48 h. After that, polysaccharides quantification (Romani et al, 2020) and evaluation of their molecular weight profiles (Fanzone et al, 2012), were performed. Quantification of GSH (Tirelli et al, 2010) was also determined.  
For the second activity (A2), the IDYs were added onto a Trebbiano wine and left in contact for 15 days. After that, the following analyses were performed: quantification of total polysaccharides; evaluation of wine protein stability (by the  heat test: 80°C for 2h, 4°C for 16h, RT for 2h) and of  colour indexes (by CIELab); quantification of the aroma compounds (by SPE-GC/MS).Figure 1 Concentration of total polysaccharides(mg/g) released in a wine like solution by the IDY (SC, SL, SB LSD -Least Significant Difference, Anova Fisher’test Different Letters Indicate Statistical Significances,)


3. Results and Discussion 
3.1 Characterization of IDYs in wine like solution
In comparison with IDY- SC, IDY-SL and IDY-SB, showed a higher capacity to release polysaccharides in the media (figure 1). These results are likely due to their specific cell wall composition. Moreover, both IDY-SL and IDY-SB showed a higher concentration of polysaccharides with molecular weight > 250 kDa, as compared to those of IDY-SC. Considering that polysaccharides with different molecular weight have been shown to have different effect on the wine colloidal stability, further researches are needed to evaluate their relevant impact.
Regarding GSH, each IDYs was able to release it in the solution in different quantities. This is an important feature, permitting to use IDYs also to possibly reduce the addition of SO₂ during the winemaking process.
3.2 Impact of IDYs in a Trebbiano white wine
All the wine samples treated with IDY showed amounts of total polysaccharides in agreement with those found in the wine like solutions. Moreover, each IDY was able to improve the protein stability of the corresponding treated wine. However, contrary to what was expected, the decrease of ΔNTU, did not not result correlated with the amount of polysaccharides. Indeed, the wine treated with IDY-SB showed the lowest values of protein stability, although it contained the highest amount of polysaccharides in the respective wine.
In comparison with the control, all treated wines presented lower absorption in the yellow wavelength, were brighter, and were less red (a* negative values versus the control) and less yellow (b* lower values versus the control), (Table 1). These results might be due to an antioxidant activity of the IDYs, or to an adsorption of the phenolic compounds by the inactivated yeasts cell. In this regard, we are conducting specific investigations in order to understand better their mechanism of reaction.

	Sample
	A420
	L*

	a*
	b*

	CT 
	0.099±0.001
	97.4±0.078
	0.29±0.040
	6.63±0.018

	SC 
	0.084±0.005
	97.9±0.362
	-0.30±0.036
	5.55±0.098

	SL 
	0.084±0.002
	98.0±0.100
	-0.23±0.028
	5.58±0.051

	SB
	0.076±0.001
	98.7±0.044
	-0.35±0.020
	5.35±0.022


 
[bookmark: _Hlk137316798]Table 1	Absorption at 420 nm and CIELab coordinates(L*,a*,b*) of Trebbiano white wines (mean value ± standard deviation) evaluated 15 days after the addition of the inactivated dry yeast (SC, SL, SB). CT: Trebbiano wine without IDY treatment.


Regarding wine aromatic profile, each IDY have shown a different impact (Table 2); in particular, IDY-SC determined a lower decrease of higher alcohols, in comparison with both IDY-SL and IDY-SB. Interestingly, the yeast derivative IDY-SL determined no decrease of ethyl and acetates esters, compared with the control as well as with the other two yeast derivatives (IDY-SC and IDY-SB). Further investigations are currently underway to understand whether the impact on aromatic compounds is due to their interaction with the polysaccharides released in the wine or with those still present in the cell wall. On the other hand, some authors have found similar results and they hypothesized a hydrophobic interaction between specific aromatic compounds and the polysaccharides (Chalier et al, 2007).


Table 2 Main volatile compounds of Trebbiano white wines (mean value ± standard deviation) evaluated 15 days after the addition of the inactivated dry yeast (SC, SL, SB). CT: Trebbiano wine without IDY treatment.

	Volatile compounds


	CT


	SC


	SL


	SB



	Higher Alcohols (mg/L)
	167.60±29.66
	163.64±7.39
	154.65±10.98
	151.61±7.17

	Carboxylic acid esters (mg/L)
	50.25±7.62
	36.23±4.63
	44.56±1.25
	38.61±6.40

	Fatty acids (mg/L)
	27.06±3.28
	28.48±2.27
	25.29±1.19
	23.68±1.43

	Ethyl esters (μg/L)
	2861.40±544.59
	2365.05±277.06
	2870.31±145.75
	2525.60±425.7

	Acetates ester (μg/L)
	3537.53±284.48
	3293.87±212.16
	3548.93±219.16
	3122.97±504.66

	Terpens (μg/L)
	88.88±16.27
	81.44±13.13
	74.18±9.12
	64.32±6.72
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a
b
c

SC	SL	SB	36.319422654534044	81.581424537182301	109.23282083464072	
mg/g
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Foglio1

		

				1/12/2022: allestite prove di contatto con VINO BIANCO TREBBIANO e derivati di lievito (40 g/hL)

								vino		wls

				stabilità proteica				ok		/

				precipitato proteico				/		ok

				polisaccaridi tot.				ok

				TPI				ok		/

				profilo fenoli				ok		/

				bradford						ok

				CIELab				ok		/

				profilo proteico

				aromi						/

				DPPH						OK

				Elettroforesi

				CAMPIONI

				SC A, SC B, SC C

				MP A, MP B, MP C

				SL A, SL B, SL C

				TD A, TD B, TD C

				SB A, SB B, SB C

				SJ A, SJ B, SJ C

				SP A, SP B, SP C

				SJ 1, SJ 2

				CTRL A, CTRL B, CTRL C





Trebbiano_STAB. PROTEICA

		

				Heat TEST

				Sample code		Replica		NTU1.1		Average		STD		NTU2.1		Average		STD		ΔNTU		Average ΔNTU		STD ΔNTU		decremento		decremento %

				C		A		0.54		0.54		0.02		11.30		11.27		0.06		10.73		10.4		0.5

								0.56						11.30

								0.52						11.20

						B		0.52		0.52		0.01		10.30		10.3		0.06		9.75

								0.51						10.30

								0.53						10.20

						C		0.59		0.59		0.00		11.20		11.2		0.10		10.61

								0.59						11.10

								0.59						11.30

				SC		A		1.40		1.38		0.04		9.26		9.26		0.01		7.88		7.7		0.2		3.02		28

								1.41						9.26

								1.33						9.25

						B		1.14		1.15		0.02		8.71		8.7		0.01		7.56

								1.17						8.71

								1.14						8.70

						C		1.18		1.17		0.01		8.89		8.9		0.03		7.69

								1.17						8.88

								1.17						8.83

				MP		A		1.01		1.01		0.00		10.50		10.5		0.00		9.49		8.8		0.6		1.24		12

								1.01						10.50

								1.01						10.50

						B		0.96		0.96		0.01		9.65		9.6		0.01		8.69

								0.96						9.65

								0.95						9.64

						C		1.32		1.31		0.01		9.59		9.6		0.03		8.25

								1.32						9.57

								1.3						9.54

				SL		A		1.28		1.28		0.01		8.95		8.95		0.01		7.67		7.1		0.6		3.65		34

								1.28						8.96

								1.29						8.94

						B		1.06		1.07		0.01		7.56		7.56		0.03		6.50

								1.07						7.59

								1.07						7.54

						C		1.17		1.18		0.01		8.22		8.25		0.03		7.07

								1.19						8.27

								1.19						8.27

				TD		A		1.21		1.16		0.04		8.68		8.7		0.02		7.49		8.3		1.0		2.41		22

								1.13						8.64

								1.14						8.64

						B		0.93		0.93		0.01		8.94		8.9		0.01		8.00

								0.93						8.94

								0.94						8.93

						C		0.91		0.91		0.01		10.30		10.4		0.06		9.46

								0.91						10.40

								0.90						10.40

				SB		A		1.15		1.15		0.03		10.70		10.70		0.00		9.55		8.6		0.9		2.15		20

								1.18						10.70

								1.13						10.70

						B		0.98		0.96		0.02		8.63		8.63		0.00		7.67

								0.95						8.63

								0.95						8.63

						C		1.14		1.13		0.01		9.62		9.64		0.03		8.51

								1.12						9.68

								1.13						9.63

				SJ		A		1.12		1.16		0.04		11.60		11.6		0.06		10.47		9.6		1.2		1.15		11

								1.19						11.70

								1.18						11.60

						B		0.96		0.96		0.01		9.26		9.2		0.04		8.28

								0.97						9.27

								0.95						9.19

						C		0.64		0.65		0.01		10.70		10.6		0.06		9.99

								0.64						10.60

								0.66						10.60

				SP		A		1.14		1.13		0.01		9.33		9.34		0.01		8.21		7.8		0.9		2.89		27

								1.12						9.35

								1.12						9.34

						B		1.07		1.09		0.02		9.58		9.6		0.02		8.51

								1.10						9.60

								1.09						9.62

						C		1.10		1.10		0.01		7.87		7.9		0.01		6.77

								1.10						7.88

								1.11						7.88





Trebbiano_STAB. PROTEICA

				0.5353123007		0.5353123007

				0.1605661281		0.1605661281

				0.6271658768		0.6271658768

				0.5850387768		0.5850387768

				1.0206007672		1.0206007672

				0.9399349859		0.9399349859

				1.1505377165		1.1505377165

				0.9301612763		0.9301612763



ΔNTU

- 28%

- 12%

- 34%

- 22%

- 20%

- 27%



Trebbiano_CIELab

		

						Nome		A420		media		dev, Std		A520		media		dev, Std		A620		media		dev, Std		Intensità		media		dev, Std		Tono		media		dev, Std		Chroma		media		dev, Std		Hue (°)		media		dev, Std		L		media		dev, Std		a		media		dev, Std		b		media		dev, Std		ΔE

						CT		0.1		0.099		0.0012018504		0.039		0.038				0.012		0.011				0.151		0.149				2.564		2.620				6.65		6.633				87.09		87.536				97.4		97.4		0.08		0.32		0.29		0.04		6.64		6.63		0.02																L				a				b

						CT A2		0.101						0.039						0.012						0.152						2.59						6.65						87.09						97.3						0.32						6.64																		CT		97.4				0.29				6.63

						CT A3		0.101						0.039						0.012						0.152						2.59						6.66						87.09						97.3						0.33						6.65																		SC		97.9		0.25		-0.30		0.3428753086		5.55		1.1472790123

						CT B		0.098						0.037						0.01						0.145						2.649						6.6						87.66						97.5						0.3						6.59																		MP		98.7		1.7777777778		-0.38		0.4503901235		5.29		1.7896493827

						CT B2		0.098						0.037						0.011						0.146						2.649						6.62						87.66						97.5						0.29						6.61																		SL		98.0		0.3086419753		-0.23		0.2680938272		5.58		1.0955111111

						CT B3		0.098						0.037						0.01						0.145						2.649						6.63						87.09						97.5						0.31						6.62																		TD		98.0		0.36		-0.27		0.3123567901		5.35		1.6384

						CT C		0.099						0.037						0.012						0.148						2.676						6.63						88.24						97.4						0.23						6.63																		SB		98.7		1.6044444444		-0.35		0.4081790123		5.35		1.6355567901

						CT C2		0.099						0.038						0.012						0.149						2.605						6.63						88.24						97.4						0.23						6.63																		SJ		98.5		1.2345679012		-0.28		0.3173444444		5.72		0.8140049383

						CT C3		0.099						0.038						0.012						0.149						2.605						6.63						87.66						97.4						0.25						6.62																		SP		98.8		1.9290123457		-0.41		0.4915567901		5.27		1.8405444444

						SC		0.081		0.084		0.0051988247		0.026		0.029				0.01		0.012				0.117		0.125				3.115		2.991				5.5		5.564				93.39		93.073				98.1		98.2		0.05		-0.33		-0.30		0.04		5.49		5.55		0.10		1.3191490897

						SC A2		0.082						0.026						0.009						0.117						3.154						5.49						93.39						98.1						-0.33						5.48																		<= 1,0: Non percepibile dall’occhio umano
1-2: Percepibile attraverso un’osservazione meticolosa ed a distanza ravvicinata
2-10: Percepibile ad occhio nudo

						SC A3		0.081						0.026						0.01						0.117						3.115						5.49						93.39						98.1						-0.32						5.48

						SC B		0.08						0.025						0.009						0.114						3.2						5.49						93.39						98.2						-0.34						5.48

						SC B2		0.081						0.026						0.009						0.116						3.115						5.51						92.82						98.2						-0.29						5.5

						SC B3		0.081						0.025						0.009						0.115						3.24						5.52						93.39						98.2						-0.31						5.51

						SC C		0.091						0.034						0.016						0.141						2.676						5.67						92.82						97.5						-0.27						5.66

						SCC2		0.091						0.034						0.016						0.141						2.676						5.7						92.82						97.4						-0.26						5.69

						SC C3		0.092						0.035						0.017						0.144						2.629						5.71						92.25						97.4						-0.24						5.7

						MP		0.074		0.075		0.0007071068		0.019		0.019				0.003		0.003				0.096		0.098				3.895		3.965				5.23		5.303				93.97		94.097				98.8		98.7		0.05		-0.38		-0.38		0.01		5.21		5.29		0.05		2.0044493718

						MP A2		0.075						0.019						0.004						0.098						3.947						5.24						94.54						98.7						-0.4						5.23

						MP A3		0.075						0.019						0.004						0.098						3.947						5.25						93.97						98.7						-0.37						5.24

						MP B		0.076						0.019						0.003						0.098						4						5.33						94.54						98.8						-0.41						5.31

						MP B2		0.076						0.019						0.003						0.098						4						5.34						93.97						98.7						-0.38						5.32

						MP B3		0.076						0.019						0.004						0.099						4						5.33						93.97						98.7						-0.39						5.32

						MP C		0.075						0.019						0.003						0.097						3.947						5.32						93.97						98.7						-0.38						5.3

						MP C2		0.075						0.019						0.003						0.097						3.947						5.34						93.97						98.8						-0.38						5.33

						MP C3		0.076						0.019						0.003						0.098						4						5.35						93.97						98.8						-0.37						5.33

						SL		0.084		0.084		0.0017400511		0.029		0.028				0.011		0.011				0.124		0.122				2.897		2.986				5.6		5.584				92.25		92.440				97.9		98.0		0.10		-0.21		-0.23		0.03		5.6		5.58		0.05		1.2931538631

						SL A2		0.085						0.029						0.012						0.126						2.931						5.59						92.25						97.9						-0.21						5.59

						SL A3		0.085						0.029						0.011						0.125						2.931						5.63						92.25						97.9						-0.19						5.62

						SL B		0.081						0.026						0.009						0.116						3.115						5.52						92.82						98.1						-0.26						5.51

						SL B2		0.081						0.027						0.01						0.118						3						5.51						92.82						98.1						-0.27						5.51

						SL B3		0.082						0.027						0.01						0.119						3.037						5.52						92.25						98.1						-0.23						5.52

						SL C		0.084						0.028						0.011						0.123						3						5.61						92.25						97.9						-0.24						5.6

						SL C2		0.085						0.028						0.011						0.124						3.036						5.64						92.82						97.9						-0.26						5.63

						SL C3		0.085						0.029						0.012						0.126						2.931						5.64						92.25						97.9						-0.21						5.63

						TD		0.079		0.080		0.0015898987		0.026		0.027				0.01		0.011				0.115		0.118				3.038		2.982				5.31		5.354				92.82		92.947				98.1		98.0		0.09		-0.26		-0.27		0.01		5.3		5.35		0.03		1.5201173606

						TD A2		0.079						0.026						0.01						0.115						3.038						5.31						92.82						98.1						-0.27						5.3

						TD A3		0.079						0.026						0.01						0.115						3.038						5.33						92.82						98.1						-0.26						5.32

						TD B		0.081						0.027						0.011						0.119						3						5.37						93.39						98						-0.3						5.36

						TD B2		0.081						0.027						0.011						0.119						3						5.38						93.39						98						-0.29						5.37

						TD B3		0.081						0.027						0.011						0.119						3						5.38						92.82						98						-0.26						5.37

						TD C		0.084						0.03						0.014						0.128						2.8						5.4						92.82						97.8						-0.27						5.4

						TD C2		0.08						0.027						0.011						0.118						2.963						5.35						92.82						98						-0.28						5.34

						TD C3		0.08						0.027						0.011						0.118						2.963						5.36						92.82						98						-0.26						5.35

						SB		0.076		0.076		0.0005270463		0.02		0.020				0.004		0.004				0.1		0.100				3.8		3.848				5.36		5.359				93.97		93.841				98.7		98.7		0.04		-0.35		-0.35		0.02		5.35		5.35		0.02		1.9100210069

						SB A2		0.077						0.02						0.004						0.101						3.85						5.39						93.39						98.7						-0.32						5.38

						SB A3		0.077						0.02						0.003						0.1						3.85						5.38						93.39						98.7						-0.32						5.37

						SB B		0.076						0.02						0.004						0.1						3.8						5.35						93.97						98.7						-0.36						5.34

						SB B2		0.076						0.019						0.003						0.098						4						5.36						93.97						98.7						-0.37						5.35

						SB B3		0.076						0.019						0.003						0.098						4						5.38						93.97						98.7						-0.36						5.36

						SB C		0.076						0.019						0.004						0.099						4						5.32						93.97						98.7						-0.38						5.31

						SB C2		0.077						0.021						0.005						0.103						3.667						5.34						93.97						98.6						-0.36						5.32

						SB C3		0.077						0.021						0.005						0.103						3.667						5.35						93.97						98.6						-0.35						5.34

						SJ		0.082		0.082				0.022		0.023				0.004		0.004				0.108		0.109				3.727		3.642				5.76		5.730				93.39		92.693				98.6		98.5		0.04		-0.32		-0.28		0.04		5.75		5.72		0.05		1.5381538557

						SJ A2		0.083						0.023						0.004						0.11						3.609						5.75						92.82						98.5						-0.3						5.75

						SJ A3		0.083						0.023						0.005						0.111						3.609						5.75						92.82						98.5						-0.29						5.74

						SJ B		0.082						0.022						0.004						0.108						3.727						5.73						92.25						98.6						-0.23						5.73

						SJ B2		0.082						0.023						0.004						0.109						3.565						5.78						92.25						98.5						-0.24						5.77

						SJ B3		0.083						0.023						0.004						0.11						3.609						5.79						92.25						98.5						-0.22						5.79

						SJ C		0.081						0.022						0.005						0.108						3.682						5.66						92.82						98.5						-0.3						5.65

						SJ C2		0.081						0.022						0.004						0.107						3.682						5.67						92.82						98.5						-0.29						5.66

						SJ C3		0.082						0.023						0.005						0.11						3.565						5.68						92.82						98.5						-0.3						5.67

						SP		0.077		0.075		0.0019002924		0.02		0.018				0.004		0.003				0.101		0.097				3.85		4.085				5.35		5.286				94.54		94.477				98.7		98.8		0.09		-0.4		-0.41		0.02		5.33		5.27		0.06		2.0642464921

						SP A2		0.077						0.02						0.004						0.101						3.85						5.35						93.97						98.7						-0.39						5.34

						SP A3		0.078						0.02						0.004						0.102						3.9						5.37						93.97						98.7						-0.39						5.36

						SP B		0.075						0.018						0.003						0.096						4.167						5.27						94.54						98.8						-0.43						5.25

						SP B2		0.075						0.019						0.003						0.097						3.947						5.29						94.54						98.8						-0.44						5.27

						SP B3		0.075						0.018						0.003						0.096						4.167						5.3						94.54						98.8						-0.42						5.28

						SP C		0.073						0.017						0.002						0.092						4.294						5.2						94.54						98.9						-0.42						5.18

						SP C2		0.073						0.017						0.003						0.093						4.294						5.22						95.11						98.9						-0.44						5.2

						SP C3		0.073						0.017						0.002						0.092						4.294						5.22						94.54						98.9						-0.4						5.21

								Nome		A420		A520		A620		Intensità		Tono		Chroma		Hue (°)		L		a		b		ΔE

								CT		0.099		0.038		0.011		0.149		2.620		6.633		87.536		97.411		0.287		6.626

								SC		0.084		0.029		0.012		0.125		2.991		5.564		93.073		98.150		-0.299		5.554		1.319

								MP		0.075		0.019		0.003		0.098		3.965		5.303		94.097		98.744		-0.384		5.288		2.004

								SL		0.084		0.028		0.011		0.122		2.986		5.584		92.440		97.967		-0.231		5.579		1.293

								TD		0.080		0.027		0.011		0.118		2.982		5.354		92.947		98.011		-0.272		5.346		1.520

								SB		0.076		0.020		0.004		0.100		3.848		5.359		93.841		98.678		-0.352		5.347		1.910

								SP		0.075		0.018		0.003		0.097		4.085		5.286		94.477		98.800		-0.414		5.269		2.064

								SJ		0.082		0.023		0.004		0.109		3.642		5.730		92.693		98.5		-0.28		5.72		1.5381538557





Trebbiano_CIELab

				0.0012018504		0.0012018504

				0.0051988247		0.0051988247

				0.0007071068		0.0007071068

				0.0017400511		0.0017400511

				0.0015898987		0.0015898987

				0.0005270463		0.0005270463

				0.0019002924		0.0019002924



420 nm



TPI

				0.078173596		0.078173596

				0.0547722558		0.0547722558

				0.0527046277		0.0527046277

				0.1		0.1

				0.0927960727		0.0927960727

				0.0440958552		0.0440958552

				0.0866025404		0.0866025404



L



Polifenoli HPLC

		



ΔE



Polisaccaridi_VINO 0,4gL

				0.0396862697		0.0396862697

				0.0355121263		0.0355121263

				0.0133333333		0.0133333333

				0.0280376731		0.0280376731

				0.0148136574		0.0148136574

				0.0204803429		0.0204803429

				0.0200693243		0.0200693243



*a



Polisaccaridi_WLS 4gL

				0.0181046342		0.0181046342

				0.0977383127		0.0977383127

				0.047375568		0.047375568

				0.0510990324		0.0510990324

				0.0339525813		0.0339525813

				0.0223606798		0.0223606798

				0.0648930744		0.0648930744



*b



Bradford

		

						Sample code		Replica		TPI		MEDIA TPI		DEV.STD

						C		A		0.8023		0.8031		0.0008

										0.8021

										0.8021

								B		0.8040

										0.8039

										0.8038

								C		0.8034

										0.8032

										0.8033

						SC		A		0.8314		0.8172		0.0021

										0.8305

										0.8310

								B		0.8193

										0.8190

										0.8191

								C		0.8152

										0.8153

										0.8152

						MP		A		0.8130		0.8172		0.0003

										0.8133

										0.8137

								B		0.8136

										0.8136

										0.8135

								C		0.8246

										0.8246

										0.8247

						SL		A		0.8066		0.8029		0.0029

										0.8065

										0.8068

								B		0.8020

										0.8017

										0.8019

								C		0.8003

										0.8003

										0.8002

						TD		A		0.8118		0.8111		0.0009

										0.8125

										0.8118

								B		0.8113

										0.8101

										0.8098

								C		0.8113

										0.8105

										0.8106

						SB		A		0.8083		0.8082		0.0007

										0.8088

										0.8090

								B		0.8075

										0.8068

										0.8078

								C		0.8086

										0.8087

										0.8084

						SJ		A		0.8614		0.8627		0.0014

										0.8616

										0.8618

								B		0.8625

										0.8619

										0.8618

								C		0.8649

										0.8643

										0.8642

						SP		A		0.8170		0.8157		0.0009

										0.8165

										0.8167

								B		0.8157

										0.8155

										0.8155

								C		0.8146

										0.8156

										0.8144





Bradford

				0.0007677529		0.0007677529

				0.0021386133		0.0021386133

				0.0002588436		0.0002588436

				0.0028704432		0.0028704432

				0.0008885069		0.0008885069

				0.0007131698		0.0007131698

				0.0013623917		0.0013623917

				0.0008885069		0.0008885069



Abs 280 nm

TPI



IDROLISI

		

								NOME		REPLICA		peak 1		peak 2		peak 3		peak 4		peak 5		peak 6		peak 7		peak 8		SOMMA		MEDIA		DEV.

								CT		1		88054		1668567		78154		103166		102760		34268		191836		28543		2295348		2332874		6208.3975388179

										2		91382		1683348		78159		113524		110540		33169		189098		38044		2337264

										3		91200		1682135		77191		113352		104376		34780		192067		33383		2328484

								SC		1		89295		1619408		79083		113987		101123		34728		191250		31231		2260105		2248800		15987.6843226278

										2		88465		1673777		79156		113959		110255		37956		192151		34387		2330106

										3		88625		1609409		76797		109108		98778		35960		188253		30565		2237495

								MP		1		86316		1619256		80609		112744		109669		33913		188949		37299		2268755		2266386		3350.2719292619

										2		87518		1616881		83145		113338		107867		32160		186457		36651		2264017

										3

								SL		1		84358		1602274		79915		103931		106788		34833		187033		33784		2232916		2235834.5		4127.3822817859

										2		84986		1629352		78846		96518		104708		31327		181499		31517		2238753

										3		73285		1302009		81390		98037		105666		35084		187544		31040		1914055

								TD		1		80134		1584846		82922		98471		106341		30089		183767		32237		2198807		2186466.5		17452.1024664652

										2		79711		1576087		81629		90630		101289		28287		184785		31708		2174126

										3		106421		1591727		83752		90779		105038		32027		184362		29375		2223481

								SB		1		102737		1646366		83826		90022		106564		32399		186825		34166		2282905		2286345.5		4865.6017613446

										2		115169		1642349		83238		111351		116784		36581		198068		28698		2332238

										3		112482		1616825		82028		110205		109376		32974		193863		32033		2289786

								SP		1		108407		16444366		85239		107257		100405		32275		192337		34081		17104367		2255295		24769.9505449648

										2		109338		1606096		83785		89790		101151		32259		186502		28859		2237780

										3		106140		1652715		82860		86361		97846		29275		183845		33768		2272810





IDROLISI

				6208.3975388179		6208.3975388179

				15987.6843226278		15987.6843226278

				3350.2719292619		3350.2719292619

				4127.3822817859		4127.3822817859

				17452.1024664652		17452.1024664652

				4865.6017613446		4865.6017613446

				24769.9505449648		24769.9505449648



Area totale dei picchi a 320 nm



		

				CURVA MANNANI x=(y+0,007)/3,187

				Campioni		Area (uRIU)		mg/mL		media mg/L		dev.std

				CT		0.713		0.226		227		0.003

				CTRL B		0.709		0.225

				CTRL C		0.730		0.231

				SC		0.801		0.254		256		0.003		13		29

				SC B		0.820		0.259

				SC C		0.804		0.254

				MP		0.871		0.275		271		0.015		19		44

				MP B		0.897		0.284

				MP C		0.804		0.254

				SL		0.917		0.290		304		0.022		34		76

				SL B		1.005		0.318

				SL C		0.865		0.274

				TD		0.936		0.296		295		0.004		30		67

				TD B		0.928		0.293

				TD C		0.951		0.301

				SB		1.154		0.364		328		0.033		44		100

				SB B		0.956		0.302

				SB C		1.002		0.317

				SP		0.799		0.253		254		0.006		12		27

				SP B		0.823		0.260

				SP C		0.788		0.249

				SJ		0.848		0.268		271		0.009		19		44

				SJ B		0.834		0.264

				SJ C		0.892		0.282





				0.0034987404		0.0034987404

				0.0032050107		0.0032050107

				0.0150557376		0.0150557376

				0.0222049652		0.0222049652

				0.0036636921		0.0036636921

				0.032513682		0.032513682

				0.0056158953		0.0056158953

				0.0094965459		0.0094965459



mg/L

Polisaccaridi totali - Vino

+ 13 %

+ 19 %

+ 34 %

+ 29 %

+ 44 %

+ 12 %



		

				Campioni		Area (uRIU)		MEDIA				mg/L

				SC		0.491		0.456		0.049		145.278

						0.421

				MP		0.575		0.539		0.051		171.321

						0.503

				SL		1.001		1.033		0.045		326.326

						1.065

				TD		0.626		0.655		0.041		207.719

						0.684

				SB		1.339		1.386		0.066		436.931

						1.432

				SP		0.499		0.492		0.010		156.574

						0.485

				LT		0.572		0.615		0.061		195.168

						0.658

				ZF		0.501		0.489		0.017		155.632

						0.477

								mg polisaccaridi /g di derivato

				SC		145.278		36

				LT		195.168		49

				MP		171.321		43

				SL		326.326		82

				TD		207.719		52

				ZF		155.632		39

				SB		436.931		109

				SP		156.574		39





		



mg/L

Polisaccaridi totali - WLS



		



mg/g

a

d

c

f

e

b

g

b



		

						La polvere è stata pesata da precipitati proteici ottenuti dal contatto dei derivati (4 kg/L) con WLS per 48 ore.

						È stata scelta una concentrazione così alta per ottenere una buona resa di precipitato.

						CAMPIONI		PESO (mg)		ABS 0 min		ABS 5 min		ABS 10 min		ABS netta		Conc mg/mL*		Acqua di risospensione (mL)		Fattore di diluizione		Total Mass (mg)		% Protein/pellet

						BIANCO		0		0.4069		0.4149		0.4232																conc. mg/L

						SC		5.7		0.6787		0.7125		0.7301		0.3069		0.2185		0.114		10		0.2491		4				218.53

						LT		6.1		0.7614		0.8146		0.8420		0.4188		0.3645		0.122		10		0.4447		7				364.47

						MP		5.8		0.8403		0.9422		0.9754		0.5522		0.5386		0.116		15		0.9372		16				538.60

						SL		6		0.8275		0.9115		0.9654		0.5422		0.5255		0.120		12		0.7568		13				525.55

						TD		5.7		0.7915		0.8839		0.9082		0.4850		0.4509		0.114		10		0.5140		9				450.88

						ZF		5.8		0.8541		0.9295		0.9572		0.5340		0.5148		0.116		10		0.5971		10				514.76

						SB		6		0.7883		0.8631		0.8812		0.4580		0.4157		0.120		4		0.1995		3				415.66

						SP		6.1		0.5785		0.6876		0.7441		0.3209		0.2368		0.122		10		0.2889		5				236.83

								resa post prec. (mg)		PRECIPITATO USATO PER BRADFORD(mg)		Volume precipitato (mL)		Total Mass (mg)		resa proteine totale (mg)		Proteine (mg/mL)		Proteine (mg/L)		Proteine (mg/g)

						SC		35		5.7		10		0.25		1.53		0.15		153		3.82

						LT		27		6.1		10		0.44		1.97		0.20		197		4.92

						MP		22		5.8		10		0.94		3.55		0.36		355		8.89

						SL		45		6		10		0.76		5.68		0.57		568		14.19

						TD		25		5.7		10		0.51		2.25		0.23		225		5.64

						ZF		42		5.8		10		0.60		4.32		0.43		432		10.81

						SB		42		6		10		0.20		1.40		0.14		140		3.49

						SP		24		6.1		10		0.29		1.14		0.11		114		2.84





		0.1

		0.2

		0.4

		0.6

		0.8

		1

		1.2

		1.4



BSA (mg/ml)

ABS (595 nm)

Curva di Calibrazione BSA

0.1496666667

0.2768

0.486

0.6583

0.8007

0.8802666667

1.0561666667

1.1760666667



		



Proteine mg/L

c

d

f

h

e

g

b

a



		



Proteine mg per g di derivato

c

d

f

h

e

g

b

a



		

						IDROLISI DEI PRECIPITATI PROTEICI

						8 mg di povere risospesi in 8 mL di TFA 2 N (4 mL H2O + 4 mL TFA 4 N)

								GLUCOSIO (area)		GLUCOSIO (mg/mL)		glusosio proporzione		% glucosio/ polvere		MANNOSIO (area)		MANNOSIO (mg/mL)		% mannosio/ polvere

						SC		0.325		-0.0072		0.0048		0.06		10.507		1.515		18.93

						LT		0.345		-0.0048		0.0051		0.06		10.622		1.531		19.14

						MP		0.440		0.0065				0.08		13.057		1.883		23.54

						SL		0.356		-0.0035		0.0052		0.07		12.119		1.748		21.85

						TD		0.511		0.0149				0.19		15.560		2.246		28.07

						ZF		0.692		0.0364				0.45		13.345		1.925		24.06

						SB		3.727		0.3969				4.96		12.406		1.789		22.37

				???		SJ		0.382		-0.0004		0.0056		0.07		4.110		0.589		7.36

				???		SP		0.328		-0.0068		0.0048		0.06		6.545		0.941		11.77

								GLU+MANN (mg/mL)		% GLU+MANN/ polvere

						SC		1.5193		19

						LT		1.5362		19

						MP		1.8900		24

						SL		1.7530		22

						TD		2.2606		28

						ZF		1.9616		25

						SB		2.1862		27

						SJ		0.5946		7

						SP		0.9461		12
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