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Why ageing wines?
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cHow acts the oxygen?

Formation of ethanal from ethanol
Singleton, 1987

O
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Reactions mediated by ethanal
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The color of red wine

The inevitable evolution of wine colo

20 years

Absorbance
Absorbance

300 400 500 600
(nm)

300 400 500 600

w




UNIVERSITAT Organic vines and wines:
ROVIRA I VIRGILI innovation, production and management

However, aging of wine in barrels also
ihvolves some risks:

- Oxidation of aromas

+ The development of some spoilage
microorganisms

For that reason, winemakers use fto
employ sulfur dioxide to avoid this
problems

S

@ Sulfur Dioxide
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D, Sulfur dioxide is employed during oak
Wwbiedde — aoeing in different forms

S

~ - Potassium metabisulfite
* Agueous solution

- &as bottles
- Effervescent tablets N—

* Burning sulfur in barrels
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S

- But in any case, the levels of
@ Sulfus Dioxide

sulfur dioxide are limited by law:

Maximum levels of total SO, in different type of wines

Total [SO,] (mg/!)

Type of wine (according with EC Reg. 606/09) (Certificate Demeter)

Conventiona cological/Organic : .
: , Biodynamic wine
wines Wines

) [glucose + fructose] < 5 g/I 150 120 110
Red Wines
[glucose + fructose] > 5 g/I 200 150 140
White & [glucose + fructose] < 5 g/I 200 150 140
Rosé Wines [glucose + fructose] > 5 g/I 250 220 180
Sparkling Wines 185 155 120
. Paragrah 2 ¢ 300 270
Special
: Paragrah 2 d 350 320 250-360
wines
Paragrah 2 e 400 370
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SO, levels detected in organic wines (1014 wines)
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Extracted from Rauhut, Zironi, Comuzzo, Cotterau, Salmon (2009) Winemaking techniques to reduce sulfites and other
additives. WORKSHOP ORWINE: Scientific Basis for European Rules on Organic Wines. Brussels, April 2009
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SO; levels detected in organic white wines (200 wines)

” g EU limits:
White Wines o
; Conventional: 200 mg/l
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Extracted from Rauhut, Zironi, Comuzzo, Cotterau, Salmon (2009) Winemaking techniques to reduce sulfites and other
additives. WORKSHOP ORWINE: Scientific Basis for European Rules on Organic Wines. Brussels, April 2009
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S0, levels detected in organic white wines (585 wines)

; EU limits:
Red Wlnes Conventional: 150 mg/I
Reducing Sugars <5 g/L Organic: 120 mg/l
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Extracted from Rauhut, Zironi, Comuzzo, Cotterau, Salmon (2009) Winemaking techniques to reduce sulfites and other
additives. WORKSHOP ORWINE: Scientific Basis for European Rules on Organic Wines. Brussels, April 2009
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Types of wines according to the degree of
engagement with environmental / health

«piin as li_mg’/ miernveriion

as> possible.,
«Organially, Blodynamucally
farmed gvapes
rmenied wsng nalural ueasts,

e liffle. no use of SUPHUR.

« [F has wnique. mdividuality,
nol just 2 varidal flavour
« Purily in expression of
fruit # fervow

«Minimal sutPHUR benefits
fiavour z allergy sensitivines
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What’s the reason?

Their Health and Environmental Effects
The increasing trend of minimal intervention
The myth: Sulfites provoke

7" Headache :

Is that true?

OENOBIO
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Wait...

This wine doesn‘t give me headaches,
yet it says here

that it has sulfites!

Maybe sulfites weren‘t
actually the problem?

%/ ORCGANIAWINECOMPANY ™
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o Biogenic amines
= From Lactic Acid Bacteria (LAB) metabolism

= Histamines: found in fermented & processed
foods, as well as in some vegetables.

= Tyramines: found in fermented & foods, as well
as in over-ripened fruits, smoked & cured
meats, and soy.

Copyright © Danlel Pambianchi 2013
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Origin of the main biogenic amines
Lactic Acid Bacteria can decarboxylate amino acids

Histidin Tyrosin Phenilalanin Tryp’rophan Lysin

[——WKA\//COOH /A\//COOH COOH COOH
I | H,oN COOH

HO NH,

l\>c02 v\>co2 l\>c02 l\>c02 l\>C02

N
/_(\I T ] | |

Hus’ramm Tyramin Phenilethylamin Tryptamin Cadaverin

o Methionin
Ornithin CL NI NN N NN

COOH g 3 .
2% i Spermin

NH2 II \‘

HN//\//\\//NH2 . HQN/A\//\N//\//\V/NHz
Putrescin Spermidin

Adapted from Halasz et al. (1994) and Vidal & Bover (2001)
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Concentration (mg/1)
N

< 50 mgl/l 50-150 mg/I > 150 mg/l
Total Sulfur dioxide (mg/l)

[ Histamin Bl Tyramin

Vidal-Carou et al. (1990) Food Chemistry, 35, 217-227
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Headache

Or may be, just too much aleohol!
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Natural SO, produced by yeasts

90
80
70
60
50
40
30
20

" m — [

Chardonnay Clairette Merlot Grenache Syrah

[0 Yeast 1 B Yeast 2 [1 Yeast 3

Extracted from Rauhut, Zironi, Comuzzo, Cotterau, Salmon (2009) Winemaking techniques to reduce sulfites and other
additives. WORKSHOP ORWINE: Scientific Basis for European Rules on Organic Wines. Brussels, April 2009
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SO, in other foods

3,700
S0O2
in
PPM

1,850

commercial packaged frozen dried fruit
wines meats juices
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Particularities on maintenance of wood barrels

1 m2 of stainless steel after polishing= 1,1 m2 of developed surface
1 m2 of stainless steel after brushing= 2 m2 of developed surface
1 m2 of wood = 5 up to 8 m? of developed surface

Oak barrels after 2 years with white wine

After rinsing After cleaning
(rinsing at 15°C (High-pressure 110 bar;,
65°C, 5 min. + detergents)

3 bar, 5 min.)
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The microporosity of wood; an ideal refuge
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Surface of a stave
after rinsing

Yeasts : Brettanomyces sp. Bacterias : Acetobacter aceti
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The volatile phenols

Phenolic and / or
pharmaceutical odors

: Methyl-4 Ethyl-4 Vinyl-4
6uaiacol -guaiacol -guaiacol -guaiacol
OCH QH ™
| 30H 0 CH, e P S OH
©/ P’ HC="""7 “0CH,
CH, CH,
20 pg/l 30 ug/l 47 g/l 130 pg/l
Burned Burned Burned
Toasted wood wood wood
Phenol | Eugenol | Vinyl-4-phenol | Ethyl-4-phenol
_CH, OH
OH ock, I
O a2 | © ®
NN, [ \[
15 mg/l 15 pg/l 180 pg/l 440 py/l
Phenolic Horse sweat
Ink Clove Pharmaceutical Leather
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Organoleptic damage of Brett character

the detection threshold
&

Ratio between Ethyl-4-Fenol and

0,5 —
O I I I I I | 1
NN n - . Wal A L= Il Y el FaYal 0o
30 35 40 45 50 95 60 65
-0,5

Sensory analysis score
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Molecules responsible for mouse taint

H H
H
—CH P CH
N TS NTT GTTS
H o 0

Tautomeriques forms of 2-acetiltetrahidropiridina
Perception threshold: 1.6 ng/ |

1. Microbial origin: LAB in high pH, solids, nutrient load and oxygen exposure
2. Chemical origin: hyperoxydation or H202 is used to remove SO2 or Maillard
reaction in situation of solids presence (lees) and low sulphur dioxide.

https://www.awri.com.au/wp-content/uploads/2018/04/s1694.pdf



UNIVERSITAT Organic vines and wines:
ROVIRA | VIRGILI innovation, production and management

Relationship between the concentration of free SO, and the level of
Ethyl-4-phenol of the different barrels of a same winery

Olfactory
sensation
_I_
2
<)
&
&
= Threshold
&, 400- S - perception
® ®
® —
200 . . — —

8 10 12 14 16 18 20 2
[Free SO,] (/1)

Adapted from Chatonnet (2000)
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Molecular SO, concentration in function of

Free SO, concentration and pH

S02 libre pH
(ma) | 28| 29| 30| 31|32|33|34|35|36/|37]|38]|39]|a40
5 0,46 | 0,38 | 0,33 | 0,24 | 0,19 | 0,16 | 0,12 | 0,10 | 0,08 | 0,06 | 0,05 | 0,04 | 0,03
10 0,93 0,75 | 0,61 | 0,49 | 0,39 | 0,31 | 0,25 | 0,20 | 0,16 | 0,13 | 0,10 | 0,08 | 0,06
15 139 | 1,13 091|073 059 | 047 | 0,38 | 0,30 | 0,24 | 0,19 | 0,15 | 0,12 | 0,10
20 186 | 1,50 | 1,21 | 0,98 | 0,78 | 0,62 | 0,50 | 0,40 | 0,32 | 0,25 | 0,20 | 0,16 | 0,13
25 232 | 188|152 | 1,22 | 0,98 | 0,78 | 0,63} 0,50 0,40 | 0,32 | 0,25 0,20 | 0,16
30 078 | 2,26 | 1,82 | 1,46 | 1,17 | 0,94 | 0,75 | 0,60 | 0,47 | 0,38 | 0,30 | 0,24 | 0,19
35 325 263|212 1,71 | 1,37 | 1,09 | 0,88 | 0,70 | 0,55 | 0,44 | 0,35 | 0,28 | 0,22
40 3,71 | 3,01 | 2,42 | 1,95 | 1,56 | 1,25 | 1,00 | 0,80 | 0,63 | 0,50 | 0,40 | 0,32 | 0,26
45 418 | 338|273 220|176 | 140 1,13| 090 071|057 045|036 0,29
50 464 |376|303|244|195|156| 125|100 079|063 050]040] 0,32
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Alternatives + :
WQ Asﬁﬁm Inert gases
= Dry lee

/’ - ' Glutathione

.S
Ellagitannins

Olf\ Lttosan

LLsoZ ywme
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’&.ﬁt The Ascorbic Acid ™7

Hd  oH
 Vitamin C; Optical isomer - Erythorbic acid

* Permitted in wine since the 1950s; up to 200 mg/I
 No antimicrobial properties

 No aldehyde binding properties

* Does not denature oxidative enzymes

e Cannot act alone as protective antioxidant
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The Ascorbic Acid “12‘
A friend or an enemy? HO'  oH

O,

OXIDATION

HOH,C But when it's over; 22229

>

HL0,|+ 50, — SO,2+2H"

O O While remaining free sulfur dioxide; NO PROBLEM

HO
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Inert gases
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Inert gases

J-mercapto-
hexanol (ng)~

3000 ;
2600 7 - :
2000
1500
1000 | .
=3 - ey

0

Inertys XPF Inertys XPF
2006 2007
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Antioxidant effect of Ellagitannins

Sulfur dioxide %

Malvidin
Catechin ' ]

Cyanidin | . | .

Vescalagin :% <:| O 5

ﬂuercetm — . . 1

Gallic acid : : =

Ascorbic acid : 10 m

D 20 40 g0 80 100 120 140 160 180
. - 02 yM.min=1.M-=1.1-1
Oxidability :

Ellagic tannins from oak aremuch more reactive than most of
the polyphenols of white an red wines with dissolved oxygen

Oxygen is quickly trapped by these tannins o :
g‘ Ll

Courtesy from
y Rmx Pronektar
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Alternatives to sulfur dioxide
Chitosan

OH OH OH

g5 2 2 ’é&/o/&,
H(;&A/ OHO HO OH

NH, NH, NH,
- “n

* Chitosan is a linear polysaccharide composed of (-(1-4)-
D-glucosamine and N-acetyl glucosamine

e Chitosan form part of the exoskeleton of crustaceans
(shrimp, lobsters,...) and of fungal structures

* It has several interesting properties for winemaking

* It acts as antimicrobilogical agent, especially against
Brettanomyces

 Permitted by EU in wine since 2010
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Alternatives to sulfur dioxide
Quitosane

10000 +

:

Brettanomyces (CFU/mL)
S
8

Control

2o/l

Sohl

| e
7ohl  1ghl  2g9ML  Sghl
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Alternatives to sulfur dioxide

1.0E+06

1.0E+05

1.0E+04

1.0E+03

1.0E+02

1.0E+01

1.0E+00

Quitosane

Control Chitosan (10 g/hl)

" Lactic bact.
B Acetic bact. B Yeasts
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OENOBIO

Effect of lysozyme on populations of wine lactic acid bacteria.

Adapted from Gao et al. (2002)

0 aa ag 4 — $
0 10 20 30
Time (days)

Lactc acid bacteria (UFC/ml)

—a— Control

—&— +25 g de Lysozyme/hl
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The importance of filtration

1.2 pm

l

107
= 10¢
£
S e me A
>
= 10
g 5300 CFU/mL
£ 10° /
(& /
<300 i —a—=a A 250 days
10 20 30 40 50 60 70

Time (days)

Adapted from Charles Edwards
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The importance of filtration

0.8 pm
107 ‘

o 10¢

E

>

§ 105 He A

=

= 104

B

=

= 108

o

>250 days
<300 '] @« & '
10 20 30 40 50 60 70

Time (days)

Adapted from Charles Edwards
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Ageing organic wines implies working with less
SO, which increase the risk of oxidation and
. microbiological taints.

In th nditions wine control and hygiene must
be strictly controlled

i ®
——————
——

Small oversights that in a conventional wines
would not matter can generate big problems in.

f

organlc wines /

-

e ——————
—

— —

Some possibilities exists to mitigate the risks
although some of them do not are already
authorized



