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@ Introduction

Phenolic Compounds ——3 Wine Quality Parameters

Anthocyanins —> Color (Glories, 1984) ’

Condensed Tannins
Tannins s (procyanidins, prodelphinidins) > Color Stabilization

Hydrosoluble Tannins

(ellagitannins and gallotannins)

’

Sensory Properties
Astringency And Bitterness

’ ™~

Astringency: Mouthfeel, Tactile Sensation Bitterness : Taste (Noble, 1990)

(Bate-Smith,1954, Breslin et al., 1993)

@ Oak Wood Extractible Composition

Volatile compounds
+
Phenolic compounds

Phenolic compounds ———> Hydrosoluble tannins (gallotannins and ellagitannins)
lafter acid hydrolysis

Ellagic acid

Volatile compounds = —— cis/trans-Whisky lactone
Vanillin, Eugenol, Guaiacol, 4-methyl

Guaiacol, o-cresol, Syringol, Furfural,

f 5-Methylfurfural, Syringaldeyde and
Ethyl-Vanillin

Volatile compounds Oak lactone (cis/trans-Whisky lactone),

coconut woody note

Phenolic aldehydes (vanillin...), A
>

vanilla aroma i.ﬂ

Furanic compounds (furfural...), ¥ N\,
grilled flavor «Td S\ {

A,

Phenols (Eugenol, Guaiacol...),
spicy, smoky flavor

Threshold perception for aromatic compounds in red wine

Almond/Grilled Almond Smokey/Toasted bread

Furfural Methyl- Guaiacol Methyl- | trans-Whisky Cis-Whisky Eugenol + 1y, illin
Furfural Guaiacol lactone Isoeugenol

Perception

threshold in 20000 45000 75 65 460 46 500 320
wine (pg/L)

Ellagitannins
Monomers
Vescalagin Castalagin HO

Roburin A; R1 = p-OH
Roburin D ; R1 = a-OH

60 -70% of oak wood ellagitannins

| Dimers

Grandinin ; Lyxose .
Roburin E ; Xylose j Glucosidic Monomers

Roburin B ; R1 = Lyxose o
Roburin C; R1 = Xylose j Glucosidic Dimers
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@ Formation of Anthocyano-Ellagitannins in wine after oak barrels aging @ Objectives

Vescalagin Oenin Oenin-8-c-vescalagin Extraction kinetic of aromas and tannins of oak chips, staves in wine/model solution and extraction

most abundant anthocyanin kinetic of aromas and tannins of wines aging in barrels. Impact of toasting level on aromas and tannins.

pigment in red grapes
" Chemical analysis :

Aromatic compounds

and hydrolysable tannins

Sensory analysis :
Aromatic descriptors
and tannin perception

GME‘ : 11H{.7 4 3
o on N 7 ai i o R Oak chips Staves Barrels - | /
o, . 2 _H___ i _/ {o _‘_”"D A Extraction Kinetic

OH + N R T R e — \ A of aromas, tannins in

l_ A N ™ wine/model solution
OH e e i i .

II'\I/ T - OGle i 0 oo 1 \_OH
3 i v ol
OH O] [
COH HO | OH -
HO OH
o (q Impact
. . . . N c
Purple-colored anthocyano-ellagitannins, derived from the oak ellagitan- NADALIE of toastmg
nins vescalagin and the red-colored grape pigments oenin and malvidin, I I
are likely actors in wine color modulation during aging in oak barrels. (\ _ : eve
S. Chassaing, D. Lefeuvre,R. Jacquet,M. Jourdes, L. Ducasse,S. Galland, A. Grelard, C. Saucier, P. L. Teissedre, O. Dangles, S. Quideau. Physicochemical ADD INS /
studies of new anthocyano-ellagitannin hybrid pigments: About the origin of the influence of oak C-glycosidic ellagitannins on wine color, Eur.
Jour. of Organic Chemistry, Issue 1, 2010, Pages 55-63
L] L] L] [ ] L] o
@ Organoleptic impact of Ellagitannins @ Experimental design

Half-mouth test in aqueous solution pH 4.5 Total Ellagitannins

. threshold concentration for z
Aqueous Solution pH 4.5 e —— T :
compound gmol/L mg/L pmol/L mg/L Oak chips g
grandinin - 0.2 0.21 615 655.6| = Glycosylated monomers —3 cis/trans - Whisky lactone 2
roburin E _| Glucosidic Monomers 02 021 &15 437 1 are 5 times more astringent Staves Vanillin, Eugenol, ©
vescalagin KE] 103 1690 15785 than monomers and 3 times ™ Guaiacol, 4-methyl
castalagin | Momomers 1.1 103 1600 15785 more bitter. e ot
33-deoxy-33-carboxyvescalagin 26 2.90 666 640.1 , '
roburin A 29 537 742 15355 MONOMETS @rE @STIMGENTS oottt ch ettt ettt e et ch et ch ettt ettt ettt .
roburinD | . 3.0 555 768 1372.7 but very low bitterness.
roburin B 6.1 12.09 585 11595 Aroma 20 judges , ,
roburin C 6.3 12.49 605 1199 1 | =3 Dimers are less astringent (vanilla, grilled/smokey, spicy) (16 trg@ning sessions, Astringency Bitterness
1,2,3 4 6-pentagalloyl-8-d-glucose 18 169 ND¢ ND¢ than monomers but 2 times :’ercetptm:. bitterness oo Ba8e 22008 ) | 0amorphous o "
e”agic acid 6.6 1.99 NDL"‘ ND5j more bitter. SWEet, astringency, DItterness | 1 hollow | 1very weak 7>v\
gallic acid 2920 44 97 NDe NDe et - sk [E
epigallocatechin 3-gallate 190.0 87.00 190.0 87.00 Evaluation of descriptors in a point scale of 0 to 7 " 4olightastringency | 4 barely strong ;
caffeine ND’ NDf 500 81.00 ‘ 0 | ] | 5 | 3 | 4 | s | . | - ‘ 5 tannic  5strong 2
— 6hard I 6 verystrong %
Absent Intensive — 7 rough — 7 depreciative ok
Glabasnia A. & Hofmann T, 2006, Journal of Agricultural and Food Chemistry 54 (9), pp. 3380-3390 v v
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Aromatic compounds in wine after six
and twelve months in contact with barrels.

Results

GRILLED / SMOKEY AROMAS VANILLA / SPICY AROMAS
1. Ba rr9|S Admoad/Grilled & months
almond Parfaral
. &0 Spicy Eugenol
Sy
2. Oak Chips > S0
H
HMy
3- StaveS SmokeyToasted e Almond/Geilbed Vanilla ethyl-vanillin 00 Cocomul Trans-WL
bread hethy - ] almond methyl
Ciuaiaol Farfural i
e CEETTHE MT
e (L BERT MIT
—s— ALLIER MT A0
—— A LLIER NOMSETTE
—— ADMTTH WVamilla % anillin Cogomul Cis-WL
Smokey Towtled e LA .
bread Guaiscol BLANILAMI
12 months
= Almond/rilled
NADALIE alimwond Furfural Spicy Fugenal
HiH] S
Bl i
4 400
Smak ey Toasted 200 AluwnadGirilled Vamilla eihyl-vanillin 300 Canvovnil Trams<WT
bread hethyl- 1] almsomd methyl-
Guaiacn Furlwral s CENTRF MT 1]
e COLEERT MT
Results w— ALLTER MT AA
e ALLTER WOISETTE
e A T TH R . v
1' Ba rrels SmokeyToasted LAVORLA M Yoamalla YV amallim Coconul Uis-YW1L
Brad Com i al
A Centre MT
Chateau 1 Médoc 2 : 2
CobertMT Sensory profile, ellagitannins perception
e oM M ,d AII[er MTWlth watering ( MT AA) . 5 .
ateau 2 Macau Médoc | iicr Noiete and total ellagitannins concentration.
. American MT with toasted head (AO MT TH) Chétea 1
Chéateau 3 Graves Slavonia MT u
A 4 . 5
Chateau 4 Pessac Léognan | Allerit 6 months Ellagitansins, m g/l
Allier MT o & months
Allier MT+ c a0
Allier Noisette @
Allier MT with watering (MT AA) T o 35
MT with toasted head (MT TH) 9 o
. Smokey, 2T 3n
Bilterness \ ]
grilled O 35
5§82
=t CENTEE MT o 0
= O
—=—COLBERTMT £2 1s
o
. B —i— ALLIEEMTAA S® 10
AEITNEency Spicy e
—— ALLIEF. NOISETTE = E &
ES
—— AQOMTTH 85 a
'5»% CENTRE MT L'L'ILBI:I.lI .J'I.I..I_lE_I.l ALLIERE AOMTTH Sl.r'l.‘-UN'.I:'I.
Sweelness ——=S5LAVONIAMT 2= NIMSETTE
w o
12 months
Vanilla g Ellagitannins, mg/L
8 12 o ths
28
Billerness Smokey, ¢ ¥
grilled 39
5o B
c O
o&
e CEMNTFEMT B0
. n S5915
== OLBEFT AT S P
Q
Astringency Spicy —i— ALLIERMTAA se
—— ALLIEF NOBETTE R
< c
—— A0 S2 1
Sweelness ALMITTH .(é [ CENTREMT CD'L.EERI ALLTER ALLTER ADOMTTH S-M'I.'D{“ﬂ.ﬁ.
—a—SLAVOMIAMT L%"CSY MTAL  WOISETTE
w o
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Aromatic and sensory profile, ellagitannins perception

Aromatic and sensory profile, ellagitannins perception
and total ellagitannins concentration.

and total ellagitannins concentration.

1.0 =
1.0 Factor3:17.10% & <
Colbert MT
Centre MT
AO MTTH Eugenol
Allier Noisette itannins i
0.5 0.5
6 months ’
Astingency
Gualacal
£
hnG
Yarlin Factor 1 {36.92% —) Noisette
0.0
12 months
Vanillin AO MT TH
Sy A MT TH bmwrnths
@ Calbed MT Gmanths
B Slavonia MT 6months
& Centre MT 6months -0.5
A Allier Noisette bmonths = .
Slavonia MT < Allier MT AA Gmonths Slavonia MT a3gInninGg ’ Centre MT
& Centre MT 12momnths > Colbert MT ® Colbert MT
# Colbest MT 12months -
<o Allier MT AA 12months i> i::!ET HT AR
A Allier Noisette 12months Iler Noisette
M AD MT TH 12mwnths -1.0 4 AO M-I_— ™
B Slavonia MT 12months B Slavonia MT

1.0 05 oo 05 1.0 -1.0 -0.5 0.0 0.5 1.0

............................................................................................................................................................ Chéteau 2

Aromatic compounds in wine after six
and twelve months in contact with barrels.

GRILLED / SMOKEY AROMAS VANILLA / SPICY AROMAS Chateau 3
Almond/Grilled Spicy Eugenol
*.'1::;4 Farfural lru‘nﬁ & GRILLED / SMOKEY AROMAS VANILLA / SPICY AROMAS
“ mongcte
1500
2000 il 1250 Spicy Engenol
- amill ) i)
: A — ﬂhj’] 00 Coconul Trans-WL 1000
i 1000 . vamillin 750 00
SmokeyToasted Almond/Grilled 200 ;[K] Wk
buwas] Methyl- i d methyl- - 1
N aiaol N N arfaral ] Smokey/Toasted z50 4 Alsond/Grilled Vanilla ethyl- 200 Cocemut Trame VL
ewad Wbyl [ almomd melhyk vanillin ik ’
=== CENTRE MT
== COLBERTMT

Gaaixsl Fusfaral
e CENTTRE BT 9
== AFRETMT
—w— ALLIER MT AA

—— ALLIFE MT AN
i ALLIER NCHSETTE

——— ALLIER, NCHSETTE
— A MTTH Vanilla Y amillin Coconat Cis-WL

= SLAYONLA MT

SmokeyToasted

Vanilla Vanillin
bread Guaiacol

SmokeyTewdesd —AD AT TH Cowamnl is=-Av1

bread Guaiscol —s—SLAVONIA MT

Ellagitannins, mg/L

Almanad/ Cirilled 12 months

almsvmd Fusfaral

. 1500
L"tm;:;:.tg, 30 1250 o
grille 15 1 o0
TS0 Vamdlla ethyl- 00
0 S00 wamillin 100
Smakey Teasted 250 Almvosd Grilled o
15 Bread Mlethyl ] alsmond methyl ~ i
Cimagscol Fuarfural e CENIREL BT
: 10 ——— COLBERT MT
Spicy i ALLTER MT AL
5 s ALLIER SCMSETTE
N Woumilla V anillin
a —AOMTTH

CENWIEE MT COLEERTMT  ALLIEE ALLIER AODMTTH SLAVONIA -"h"“:.'}_'"r“:““;]
MTAA HNOISETTE M el Cimaiaea|

Spicy Fagenaol
S00

Billemmess

Coconul Trans=WL

Astringency

Comomnl Cis-WL

Sweelness

—a—GLAVONLA MT
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Sensory profile, ellagitannins perception

and total ellagitannins concentration.

—+—UCENTREMT
=&—=COLEERTMT

== ALLIER MTAA
= ALLIER MOISETTE
= AOAMT TH

e SLAN ONLA MT

== UENTHEEMT

== COLBELRT AT
== ALLTER ATAA
—— ALLIERMOISETTE
= AO BT TH

== SLAN ONLANT

—
f=]

30

Ellagitannins, mg/L
& months

CENTRE MT m’IJ'IfFRT ALLIER ALLIER AQOMTTH
MTAA NOISETTE

Ellagitannins, mg/L
12 months

CENTRE MT t"l.".'IIJ'IfFR'I." ALLIER
MTAA

ALLIER AQMTTH
MNOISETTE

Aromatic compounds in wine after six

and twelve months in contact with barrels.

& months
Vanilla
5
Bitterness
.abl.u.n;m:.'
Swerkness
12 months
. smaokey,
Eillemmess grilled
Astmingency Spicy
Swiretness
GRILLED / SMOKEY AROMAS
Almond ' Grilled
almond furfaral
1400
1200
1M
S00
&0
400
SmokeyToaled 200
bread dMelbyl il
Hemaiasal
Smak#y Tasled
Al omd Corilled
almomd Farfural
1400
1200
10400
A
il
#H
Smnkey) Toaded 200
Dol B Iy a
Crmaiacal
Smobey/ Toawled

bread Cuassral
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Almsosd Grilled

almosd selhyl
Turfural

==1T
—&— Arl
. B [T
——DhMllAA
k[T TH

—#—=HNOISETTE

12 months

Admomd, Cralled
alwsond methyl-
Furiaral

=—=LT

e 1 8
=wr=RhIT*
==—=RhIlAA
—=—AITTH
—a—MOIsLETL

Chateau 4

VANILLA / SPICY AROMAS
SpicyEagenal
T0

G

S0

4010

Vamilla ethyl- 30H
vamillin 200

100
2y

Coconal Trans-WIL

VamillaVanillin Coconal Cis-WL

Spicy Eugenol
700

00
500

400

Vanilla ethyl 300
vanillin el 1]
Ly

i

Coconul Trams-WL

VamillaVamillin Coconual Cis-WL

S'[Aﬁ.?ﬂ'\l'.l'.ll

STA?GNT.&

Sensory profile, ellagitannins perception

and total ellagitannins concentration.

Chateau 4

& months
Vamilla g Ellagitanmins, myl
5 . amonths
3% w
. Smaokey, 8o
Billerness ied é S o=a
52 w0
—— LT s
= @ 3m
—a— MT g
So© 20
Astrngency Spicy e AT sz
2 o
o
——AITAA % E
- =29 ]
Sweelness MITH 83 RIT+ BMIAA  ATTH NOISETTE
—#—MNOISETTE -
12 months
g Ellagitanmims, mgT
Vanilla 2 12 munths
©
2 g
Smokey §_S
. S £ 2o
Billermess prilled X o 40
58
——LT go ™
5O
. c g
—— AT 8§ 2
—a—MT+ g e
Aslringenoy Spicy 25 s
——MTAA g
=)
——MTTH 22
Sweetness NOISETTE = 0% MT+ MITAA  MTTH  NOISEITE
o o o
Aromatic and sensory profile, ellagitannins
° L] L] L]
perception and total ellagitannins concentration.
Chateau 4
1.0 Factor 2: 17.76% ®
®
Bitterness
Astringency ]
6 months
fethyl-Furfural
Bragkey, grilled
MTTH Furiural
A Ellagitannins
9
Vanilin /' ~ A
Wailla \ f/,
0.0 N\~_Factort” 42 38%
T
MT+
12 months Noisette
MT AA
A LT émenths
@ T émonths
05 B 1T+ émonths
& T AA 6months
A T TH 6menths
> MWoisette 6rmonths
A LT 12months
® LT 12months
B 1T+ 12months
10 & T AA 12months
o A T TH 12months
> Noisette 12months
-1.0 -0.5 0.0 0.5 1.0
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Page 14

Conclusion (barrels)

Aromas and tannins kinetics extractions varied
according to wine, toasting method and forest origin.

Wines aged in «Colbert « and « Centre MT « present higher ellagitannins
levels whereas wines aged in «Slavonia» MT present lower ellagitannins levels.

Wines aged in «<AO MT TH « and in «Slavonia MT « presented the higher levels
of whisky lactone and vanillin respectively, at the same time were perceived
to dispose more vanilla flavor.

Independent of varietal, wines aged in barrels «Colbert MT» have the most
important concentrations of furfural (grilled almond).

The vanillin (aromatic compound) as well as the vanilla flavor intensify during
aging (= 30%-50% for vanillin, = 10%-30% for vanilla flavor).

Regarding sensory evaluation, the sweetness perception increases
during aging and tannins perceived softer and mellow.

@ Results
2. Oak Chips (3 gr/Land 10 gr/L)

UN (Untoasted)

MT (Medium Toast)

MT+ (Medium Plus Toast)
«Noisette»

v(q 4

NADALIE

0AK

ADD INS
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@ OAK CHIPS aromatic profile (3 gr/L)

Cemilled

AR 3 Girilled
almond/almond UN OAR 3grL almond/almend MT 3grL
H"".'!"f.“l T1=15days Fuarfaral
spicy Emgenol + Girilled T2=1month - BIR Grilied
500 almond/almond spicy Engenal + L almond/almond
Loeugenol 4b - Lorugrnol
[T} Blethyl-Furfural T4= 3 months S Blethy FFarfwral
3o Foon
. a0 3 i
vanilla 1 Smakey/toasted vamilla 2ime Smakey toasted
Elhylvanillin 1 bread Guadacol Ethylvanillin LR el Guaiacol
L}
Smokey/ loasted ——T1 Smokey) toasted n
vamillaV anillin bread Methyl vamilla Vanillin Lewad Bty b ——T7
Carmaniae ol ——T1 Giuaiacol
Coconal, whisky Coconal, whizky —T3 Covonal, whisky Coconul, whisky e
Cis-¥Whisky Irams=Yhis by - Cin-Whisky trams-Whisky i T
lactone lactone —_—Td lactone lastoas
Carilled T Grilled Moisette 3grfl
alws sl almsomd Rl .‘*].;I’,I"l. o dallmn md
Farfaral Furfural
000 .
apicy Fugenal+ S0 spicy Emgenol + dm:l;:;.::d-vnd
Inoeugeasl Loengénal Aletby b Furfural
Jean
200
iMla Fibyhvamilli Smokey) Loasted breal vamilla Smokeyyloasted
vamitla Ry ivamifin 1ean Ginaiacnl Fthyhvanillin biesd Guaiacal
S ok toasled
vanills Vanillin S";‘.‘;ﬁ;‘:::;’ﬂ‘;"‘ vanillaVanilin h:;d h_lr::_rl-
. LEIES —T1
) Covanul, whisky Cocanul, whisky
Covomal, whishy Cies Cocomal, whisky T e Is Y o Bl —-T7
Whishy lactome trans-Whisky lactone -T2 Cis-Whinky Irans-Whisky
lactome lactone T3
—a—T3
T4 T
.
@ OAK CHIPS aromatic profile (10 gr/L)
Cerilled UM CRAR 1O T1=15 days Gorilled AT T gl
almondalmonsd ' g1/l T2=1 month almond/almonsd
Farfural . Fuarfaral
o Ligon Grilled _ 5 - Corilled
o tugemate o TeeImonths Bt iy mondimond
Isvengen aonn Methyl-... - Mlethyl-Fudfusal
Acny AnaE
vanilla prom .D;r::':k;:‘td vamilla 008 Smok ey loasted
Ethylvanillin . Ethylvanillin bread Cuaiacal
o2 Crmaiacal
*
o smokey/ Smaokey masted "
vanilla ¥V anillin toasted Bread vamilla Vanillin B ad A lethyl- -
Methyl-... —+—T1 Coanaiol -T2
L.?{uu"' L:m'm“'" =2 Coromnt whisky Coconml, whisky .
"‘P""k}. Lig- Wh_""k’; trians- Cas-Whisky ) trams-Whisky e
Whisky laclone Whisky lactone —tr=T3 L boe lacione i T
T
Crilled Noi
oisette 10 gr/T
Crilled MT+10 grl. almomd/almomd
almomdfalmaond 10 h""t:u‘l
Fusfaral spicy Eugenol + Grilled
100 Grilled 5: i 8000 almoad/almond
spicy Emgrnol + R0 almond/almond Foengen BOOD. & hfethyl-Furfural
lsoeugenal b bty |- Fagfural
00 4 Jethyl-Farfur 000
4a00 vanilla 2000 Smokeyy trasted
vanilla 2800 Smokey loasted ethylvamlline bread Cinatacol
elliylvanillin baead Guaiacol
: Smokey toasted
Smoke vy beasted vanilla Vamilline o] B i thyyl-
vanilla Vanillin el hlethyl- Comaiacol
Ceaiarnl Coronmt, whisky Coconmt, whisky ——TI
g —=T1 L i
Cogonal, Coganul, Cis-Whisky trans-Whishy T3
whisky Cis whishy trans =12 lacthone Lactomne
Whisky.., Whisky lagtone T3 —T3
—4

=T

Extraction kinetic of oak wood ellagitannins (3 and 10 gr/L)

Extraction Kinetic Of Ellagitannins In Model Wine Solution during three months.
Ellagitannins concentration estimated by acidic hydrolysis
and expressed as mg equivalent of released ellagic acid per L.

25 3 {L ——T115%davs
gr =TI lmvonth
= 20 == T3 2months
-
-
= =—T4 Imonths
w15
=i
=
=
g 10
=} = = 1
o
U™ AT AT+ Moiselle
% —=T1 15davs
=m="TX Trmonth
0 e T3 Zrinoantlus

mp/Lin ellagic acid
-
-

Uk T KT+

e T4 Sy nithin

Motsclle

@ Sensory profile (oak 3 gr/L)

Vamilla /

UN 3 gi/L

—
Stabilization and maximum
extraction after two months.

The size of the wood pieces as well
as the type of heating influence
ellagitannins concentrations.

The untoasted showed the highest
concentrations of ellagitannins.

5
+
3 ; Smokey,
Billerness . Mled
Astlngency Spacy
Sweetness
Vanilla
5
; Smokey,
Billemess grilled
Astringency Spicy

Sweelness

N
MT 3gr/L
Billerness
—=T1
Astimgency s
T3
Sweelness T4
Moisette Tgr/1.
Vamnilla
Billerness Smokey, grilled
—pT1
Asiningency Spicy P
=—=T3
—Td

=== Vanilla and spicy aromas were more intense for «Noisette» and MT

0ak Aging Influence on Wine Quality
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@ Sensory profile (oak 10 gr/L) -\(KI//

NADALIE

CH IR Vanilla MT10gr1. 0 A K
B

Smkey ADD INS

Smokey, T1=15days

Bilterness grilled T2=1month nHbeInes grilled
T4=3 months
Astri Spi S ——T1
Asln ney - i 4 SR
MEeney Py BT Aslongency Spacy ke
3 T3
Sweel aiine T Sweelness b T4
MT+ 10gy/L Moisette 10 g/l
Rillerness .'inml.f].'..
erllied A Smokey,
Fillermess oy B
S grilled T
bk € Results
——Ti
Aslrngency Spicy 2l . s T 3. StaVES
= T2 Astmngeny Spicy _
1 CONTROL
Sweetiess —T4 A MT (Medium Toast) ,
' . 2ww / hl
.......................................................................................................................................................................................... MT+ (Medium Plus Toast) 2ww /2, gallons | Wine 100% Merot
=P Vanilla and spicy aromas were more intense for «Noisette» and MT. «NOISETTE «
SPECIAL
L] L] o L]
Aromatic and sensory profile, ellagitannins perception and total
L] L L L] L] L] L
ellagitannins concentration in model wine solution (wood pieces
o
concentration 3 gr/L).
1.0
Factor 2 26 93%
3> Noisette
T2=1month
T3=2 months
T4= 3 months
Eittermess
0.5 Astgingency
> L
DIE llagesansime ! *
UN - ! The untoasted wood pieces showed
== Ez6e7 1 A§.53% the highest concentrations of ellagi-
0.0 & e . . . e
- — ; Metmyl-Gaiacol tannins and the highest intensities
W ille LM T of bitterness and astringency.
0 oy, grilliad O UNT2 g V.
. O uNT3
MT O H"}”M The “Noisette” showed the higher
* NT? concentrations of eugenol, vanillin
0.5 : m'ﬁ and present more vanilla and spicy
MT T1 aromas.
& MTT2
& MTT2 .
& MTT4 The MT and MT+ showed higher
: :}: ']r; concentrations of methy-guaiacol
-1.0 A MT+T3 and guaiacol and were perceived
& MT+T4 more smokey and grilled.
-1.0 -0.5 0.0
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@ Extraction kinetic of staves aromas in wine during twelve months.

Control

Grilled

almandlalmand
Fuifural

30001 Grilled

Spicy Emgenol B0+ almond almoml
B0 Bolelhy l-Fuifaral
400
Vamilla Ethy v anillin "-'l"m‘:.‘ bread

200,
ol
Vamills Vanillin

Covonal, whisky cis-
WL

T1=1 month
T2=2 months
T3= 3 months
T4=6 months
T5=9months
T6= 12 months

Control Moisette
Gorilled Grilled almond/almond
ailmmvo el D el Furfural
nr::;nfuul 1000
1 - Cirilled almond/almond
Grilled Spicv B al
Spicy Fugenal BOG almondfalminml prey Engem 00 Mlethyl-Furfural
500 Methyl-Furfaral 600
200 400
Vanilla e A Smakey/ leasled - amilla camillin 200 Smokey/toasted bread
Ethylvanillin 20 A bread Guaisel v Ethylv i Guaiacol
o ] ——T1
-T2
Saokeyytoasted ™ Smalkey/ ed bread
Vamilla amillim bread Blethy - i P— B okeyy loask e
Guaiscol T VanillaVanillin lethyl-Guaiacal
l.'mlhl.whit.l.ycir:n l'mﬂlt.wiiik}' —T5
WL Trams-WIL Coconut, whisky cis- Coconut, whisky Trans-
——Tb WL WL
Ti=1 th U]
mon Special Grilled almond/almond
T2= 2 months
h Furfural
T3= (33 months 16K
T4= 6 months
. _ A0K Corlled almond almond
T5= 9months Vanilla Ethylvanillin Afethyl-Farfural
T6= 12 months GO ——=Ti
400 -T2
200 s
amilla v amillin "'m”:'-'f"n.“whw"d
Comaiacnl —T4
——T5,
Smokey/ loasted bread T
. e e mokey loaste a
Coconut, whisky cis-WL Methyl-Guaiacol
Coconut, whisky Trans-
WL

Oak Aging Influence on Wine Quality

Page 20

—T1
Smokey toasted bread
Alethyl-Guasacol =12
Coconal, whisky ie=T2
Trans-WL T
. T
==TE
MT+ Gaillled almond/almond
Fuarlural

1004a

Wamille Ethylvanillin 800

E00

200

200

Vamille ¥V amillim fa

Cocomnl, whisky cie-
WL

Corsmal, whisky Trams-
WL

Corilled
almomdabwond
Furfural .
LO0 Girilled
v B almaomd alnaond
Spicy Emgenol 200 Methyl-
< B0 Furfural
400
Vanibla Smokey’
Ethylvanilline 200, toastesd bread
’ Temaia ol
Smokeyy
Vanilla toasted bread
Vamilline Methyl
; Couaiacol
Caoconual, whl:::li::“.
whishy vis-WL WL
Cipilled alsesd/alasosd
Methyklurfural
Smokeytoasted bread
Cmasacol ——Ti
=T
—ir—=T3
Smokey) toated bread T4
Aletbvi-Guadacol
S ]
—a—TE

Extraction kinetic of staves aromas in wine during twelve months.

Extraction kinetic of staves ellagitannins.

Extraction kinetic of staves ellagitannins in wine during twelve months.

35

25
ETl
20 atn2
T3
1 mTa
L BE]
1 BT

Control ]

o

=]

Maximum extraction after two or three months.

—>

T1=1month
T2= 2 months
T3= 3 months
T4=6 months
T5= 9months
T6= 12 months

The MT showed the highest concentrations of ellagitannins after 3 months.

Sensory profile, ellagitannins perception of staves
after six and twelve months.

i
5
‘E 4 m Vamlla
£3 mSmokey, grilled
5 B Spacy
v 2 ESweehess
=
1 mAs bangency
m Bitt
o itterniess
control  control AT 6m | BT 12my AT+ 6ma BIT4+ 12m Gm MN12Zm
Gm 12m
CONTROL MT T+ MNOISETTE SPECTIAL
All the aromas and and the sweet flavor have
I > a tendency to intensifie during 12 months.
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Aromatic and sensory profile, ellagitannins perception
and total ellagitannins concentration.

Conclusion (Oak Chips and Staves)

1.0 Factor 2 : 30.72% A
Sweetness
/ Noisette, Special, MT
L
6 months
0.5 Ellagitarfaing 12 months A.romas: and tannins k.inetics ex.tractions of woo.d
Control ® Vanilla pieces in model solution and wine as well as their
o Cis-Wi organoleptic perception depend on their toasting
Smokey, grilied level and maceration time.
L ] '
0.0 X
u Factor 1 : 39.93% » Aromas and ellagitannins extraction is maximum after 2 months (OAK CHIPS).
» Noisette Toast and Medium Toast were perceived more spicy and with more
vanilla flavor (OAK CHIPS).
iey Conftrol 6months . . . .
05 B Control 12months — 5 The10gr/L dosage in comparison with the dosage 3gr/L permit
y 5 rans-WL MT 6months to extract the same aromatic compounds and ellagitannins but
Bitterness Mehyl-Gualacel Ny o o) O MT 12 months quicker and with highest concentrations
hstringends MT+ bmonths (= 50%-70% for aromatic compounds and = 50% for ellagitannins).
“Eugenol ¢ MT+ 12months At sensory level the 10g/L dosage in comparison with the 3gr/L dosage permit
Noisette 6inonths . ifv th ~10%-15%) (OAK CHIPS
A  MNoisette 12months tointensi y the aromas (~ 0 0) ( )
-1.0 * Special bmonths . . .
@ Special 12months » Grilled almond/almond and vanilla flavors become maximum
-1.0 -05 0.0 05 1.0 after 3 and 12 months respectively (STAVES).

At sensory level the aromas like vanilla become more intense (= 10%),
tannins are perceived softer and the sweet flavor increases (= 10%)
during time (STAVES).

Y

—————» Theuntoasted (OAK CHIPS) give highest concentrations of total ellagitannins.
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