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@ Introduction

Phenolic Compounds ——3 Wine Quality Parameters

Anthocyanins —> Color (Glories, 1984) ’

Condensed Tannins
(procyanidins, prodelphinidins)
Hydrosoluble Tannins
(ellagitannins and gallotannins)

’

Sensory Properties
Astringency And Bitterness

’ ™~

Bitterness : Taste (Noble, 1990)

Tannins =———> —» Color Stabilization

Astringency: Mouthfeel, Tactile Sensation
(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

Dak Aging Influence on Wine Qua Page 7



@ 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
RESUItS and twelve months in contact with barrels.

1. Ba rrEIS GRILLED / SMOKEY AROMAS VANILLA / SPICY AROMAS
Almond/ Grilled # months
. almond Farfaral
2. Oak ChlpS i Spicy Eugenol
&My
M
My
3. Staves 00 s
Smokey/Toasted a0 Almond/Grilled Vanilla ethyl-vanillin 200 Cocomul Trans-WL
bread hethy - ] almond methyl
Cinaiwol Farfural ]
m—— CEITEE MT
e COLBERT MT
—s—ALLIERE MT AN
AL TTER NOMSETTE
—— ADMTTH WVamilla % anillin Cogomul Cis-WL
Smokey Towtled e LA .
bread Guaiscal SLAVLIRA I
12 months
Almond/Cinlled
JI:&TJ Farfural r‘m Fugenol
M) i
4 00
Smak ey Toasted 200 AluwnadGirilled Vamilla eihyl-vanillin 300 Coconul Trans-$T
bread hethyl- 1] almsond methyl-
Guasiaol Furflural == CENTRF MT 1]
e CONLEERTT BT
e ALLTER ST AN
e ALLIER WOISETTE
S:rmk.f_};."l‘vn:nlﬂl :&TL:I:IAMI Vamilla Vamillin “Coconul Cis-WIL
vl Com i ml

Sensory profile, ellagitannins perception
and total ellagitannins concentration.

Chateau 1

& months
Ellagitunmnins, mg/L
o & months
S
©
Bl
g g 35
. nel
Bilterness Qm:nLE}r g'G 0
grilled g
E 11
c D
S @
e CENTEE MT 2T 20
= O
—=—COLBERTMT £2 1s
o
X . —i— ALLIEEMTAA S© 10
AsIANgEency Spicy e
—— ALLIERNOISETTE £2 s
A , =
Chateau 1 Médoc Eﬁlnbt;?t,\l/\l/-er —— AOMTTH g2 g
==
R R Allier MT with watering ( MT AA) o ) S CENTRE MT L‘ULBI:IIT .-'I.I..LIER ALUER  AOMTTH smvom.-\
Chateau 2 Macau Médoc Allier Noisette Sweetness —o—SLAVONIAMT s3 NOISETTE
A American MTwithtoasted head (ADMTTH) ettt ettt et eh et e ettt ettt e et et a et et e et e e a et et e e e e e e a e a e a et e et e e e e a et et e e e e e e e et et a e e haae e s
Chéteau 3 Graves Slavonia MT
12 months
A P4 .
Chateau 4 Pessac Léognan | Allierit Vanilla o Ellagitannins, mg/L
AII!er MT 5 » 12 months
Allier MT+ oL 38
Allier Noisette Smok 22
Allier MT with watering (MT AA) Bitterness prayd g o
MT with toasted head (MT TH) grilled S & 25
c o
RSIECEEN- 1]
= CENTEEMT =3
. . £Q 15
—a—COLEERTMT S 8
Q
Astingency Spicy —i— ALLIEEMTAA §§ w
—— ALLIEF NOBETTE R
S c
. A c o i)
Sweslness AOMITTH £ CENTREMT COLEERT ALLIER  AOMTTH  SLAVONIA
—a—SLAVOMIAMT L‘%‘g “Tﬂ"' HOISETTE
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

Page 12 Oak Aging Influence on Wine Qualit
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Sensory profile, ellagitannins perception Sensory profile, ellagitannins perception
and total ellagitannins concentration. and total ellagitannins concentration.
ateau

Chateau 4

b months . . .
Ellagitannins, mg/L & months
& months - o
Y anill Vamilla c Ellagitanmins, myl
3 5 . amonths
Bt
. : 30 . g8
Bi N okey. . Smaokey, o
Herneas A '-\..._r. . Billerness ; e 5 S =g
; R
20 ' 58
- =3
—+— CENTREAT = LI % T
w
Aty 3 e == COLEERTMT 10 . l . = o —a— MT ‘&gﬂ% .
Aslnngeney apiy L o =
—s— ALLIER MTAA BenCy Py == MT+ 2% "
—— ALLIER NOISETTE ——MTAA =
Sweekness T 0 S 0
— AL i B ., —_—] "l =
CENTRE MT rmhjgrm ﬂ#ﬁ NSII;JER ADMTTH SIAmN‘L& Sweehiess MITTH 85 BT+ MTAA MITH NOISETTE
i SLAVONIA MT : —a—MOISETTE we
Ellagitannins, mg/L
12 months
12 months 12 months o Ellagitanmins, mg/T
=
L Vanilla 2 12 munths
5 -
5 30 g
i : 2o
. . 3 Smaokey, 5'C
Eillemmess ; ﬁ;'ﬂu:;\? Bitlerness =X gl:i'lln‘dy %; 40
— <o
20 o
——LT go ™
f | T 57T
—— CENTREMT - LT g g "
) ) —8—COLBERT AT 10 = ) ss
Astmingency Spicy . - . =—ar—RMT+ o =
—a— ALLIER MTAA Astiingency Spicy ——AMTAA £L w
—— ALLIER MOISETTE o £ES
S
Sweetness —— ACMT TH o AT TH 22
SLAVONIAMT CENTRE MT FG:«.J:TERT ﬂ,}_ﬂ“ Ng:i—‘_‘m ' AOMTTH ST*"::_}NT"‘ Sweemess NOTSETTE c= MT+ MTAA  MTTH  NOISETTE
L] ° (] L] o o o
Aromatic compounds in wine after six Aromatic and sensory profile, ellagitannins
L] L] o L] L] L]
and twelve months in contact with barrels. . perception and total ellagitannins concentration.
Chateau 4 Chateau 4
GRILLED / SMOKEY AROMAS VANILLA / SPICY AROMAS
Almond Corilled Fy
almand farfaral & months SpicyEagenel 1.0 Factor 2: 17.76% ®
10 700
1200 B ®
':‘33 S0 Bitterngss
£ )
pre Vamilla ethyl 200 Astringency O
£ 1] ‘._' g 00 Coconal Trans-WL
. ) - vanillin 2 6 months
SmokeyToaled 200 Almsosd Grilled 00 dathvl-Eurfural
bread Sietbyl il almond sethy] - L N . athyl-
Guatacal farfural ==L1I 0 Spicy Bragkey, grilled
—— Al MTTH Eugenol Eurfural
g BT
T A Ellagitannins
——hIl AA .
——MITH ‘ A <
I — o HOISETTE VanillaVanillin Coconul Cis-WL Yanillin /' # A
vagilla N[~
.......................................................................................................................................................................................... 0.0 N
Al v ol i el 12 th Lr
: 2 months Spicy Eugenol MT+
bvomil Farfusal ¥
i:lmn- wifun 00 12 months Noisette
[ MT AA
Lap0 A LT émenths
100 S
800 400 @ T émonths
00 00 05 B LT+ émonths
200 !’ .g.ll.ll:gh}-p 200 Coconnl Trans WL Cis-WL & T AA 6months
Smsokey) Toaded 200 Almomd, Cslled vanitiin A 4T TH émenths
bread isthy- ’ g 100 > Neisette 6months
Cemaiaral Furfaral il
—IT A LT 12months
. ® LT 12months
B IMT+ 12months
M 10 @ 1T AA 12months
—— ML - A 1T TH 12months
Smoke/Tomted ——nITTH R Y ) > Noisette 12months
e ad Daaiaeal e FCIEETTE VanillaVanillin Coconal Cis-WL 1.0 -0.5 0.0 05 1.0
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@ 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.

~ Winesaged 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).

,  Thevanillin (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.

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

Y

UN (Untoasted)

MT (Medium Toast)

MT+ (Medium Plus Toast)
«Noisette»

Page 16
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@ OAK CHIPS aromatic profile (3 gr/L)

Cemillad

AR 3
almond/almond UN OAK 3gr1/L
Hmlfml T1=15 days
v E L+ Grilled T2=1month
Spal Bagens Sh00 almond/almomd
'Iwrl;ﬂml N
EFTT Blethyl-Furfural T4= 3 months
Jeen
: 2e00
vanilla 1 Smokey/lnasted
Ethy Ivanillin bread Guakacol
R
Smokey/ loasted ——T1
vamilla\ anillis bread hMethyl
Guaiacol —TI
Coconul, whisky —T3
Cis-¥Whisky h
lactome —Td
Grilled BT+ L
alms sl almsom Spif
Farfural
apicy Fugenal+ S0
Losugeasl
800
Jean
200
: o Smokey) Loasted breal
vanillaEihylvamillin 10 Cuaiacol
P — Sy lmasted bresd
vanillaVanillin Klethyl-Guasacal
——T1
Covomal, whishy Cies Coromal, whisky .
Whisky lalome trans-Whisky lactone .
—a—T3
T

@ OAK CHIPS aromatic profile (10 gr/L)

Crilled UN OAK 10gr/L T1=15days
almond/almond T2=1 month
Furfural
Ligon i
spicy Fugenol + S5O0 ‘I“:-::I:::;imﬂ 4= 3 months
loeugensl pr Alethvl-...
Acny
o Smokey,
vanilla Tl toasted bread
o Cimaiacal
smokey,
vanilla ¥ anilli toas bed bread
Methyl-... ——Ti
Coconil, Cogomnl, -
whisky Cis- whisky trams- -

Whisky Lagtome

Whisky lactone

o ol F

T

Grilled MT+10 g/l
almomdfalmaond
Fusfaral
. ot Curilled
#picy Emgenol + 00 almond almaond
Toengenal . e Methyl-Fusfural
4800
vanilla 2880 Smok ey loasted
elliylvanillin baead Guaiacol
-\(q.//
NADALIE Smoke vy beasted
vanilla Vanillin T ad M lethyl-
Ceaaiarnd
0 A y Coconal, Caconut, ==
\ whisky Cis whisky trans ==T2
Whisky... Whisky lactone 13

ADD INS

Ginilled

KT 3L
alsond/almon:d sl
Farfural
spicy Eugenol + - Crilha
FI’L;' ﬁ;ul S0 almond/almomd
B S Blethy FFarfwral
3008
. Zoae
vamilla Lo Smokey toasted
Ethylvanillin lrreas] Guaiacol
Smokey) toasted =Tl
vanillaVanillin Lewad Bty b ——T7
Giuaiacol
Covonal, whisky Covonal, whisky e
Cin-Whisky trams-Whisky e Tl
lactone lactone
Larilled Moisetle g/l
o o B v
Furfural
spicy Engénol + b Grilled
# almyonal/ almond
Linenpinal Nty Furfural
vamilla Smokey/loasted
Fthyivanillin biead Guaiacol
Smohey toasted
vamilla ¥ amillin bread hlethiyl-
Gaaiwol =1
Caconul whivky Cocanul, whisky
Cis-Whisky trans-Whisky =T
lactome lactone T3
T
Gorilled M1 g
almondialmonsd g,
Fuarfaral
(220 o
< Crilled
Fugenol +
’P:FM_;‘;I:: soee 11 almvomndfalmmed
! S0 Aoty -Fouofural
AnaE
vamilla 008 Smprk ey loasted
FihyIvanillin bread Cualacol
¥
Smoh ey vasted -
vamilla Vanillin hread Blethyl-
Cinanainl =B=T2
Covonut, whisky ik} 1
Cas-Whisky trams-Whisky
Lactome Lactone —T4
Crilled Noi
oisette 10
almomd/almomd il
Funiural
spicy Engenol + ! Corilled
pls-:n- Wml OO0 almond/almond
nge 40004 hofiethvl-Furfural
4000
vanilla 2000 Smokeyy toasted
ethylvamlline bread Cinatacol
w
Smaokey) toasted
vanilla Vamilline o] b Bty l-
Cemaiacol
Coconat, whisky Coconat, whisky ——T1
Cis-Whisky twans-Whisky T3
lacbone lactone
—T3

4

=T

Wine Qu
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@ Extraction kinetic of oak wood ellagitannins (3 and 10 gr/L) @ Sensory profile (oak 10 gr/L)

Extraction Kinetic Of Ellagitannins In Model Wine Solution during three months. UN 10 gr/L AT 101
Ellagitannins concentration estimated by acidic hydrolysis Vanily i
and expressed as mg equivalent of released ellagic acid per L. 5 5
Z - Smokey, T1= 15 days . : Smuokev,
25 ——T115days Bitieriess puilled T2=1month oajieTiage grillesd
3 grf[‘ =TI Imonth T4= 3 months
= 20 =i—T3 Zmonths
-
bl —_— . " 1 —t=T1
.::':u 15 T4 dmonths Astringency Spicy = Asingency Spicy —ppT1
; ool 5
i T3 T3
E]h Sweel —T4 Swieelness === Th
E 5 ..........................................................................................................................................................................................
0 NIT+ 10gg/L L
uN MT MT+ MNoisetle Vanill Moisette 10 gr/l.
a5 ——T115davs - il i .'inu:}.fjr; E .
=12 Imonth Stabilization and maximum Gl Yinerness S a;.::::r .
20 T3 Zmonths extraction after two months. A e
& il T}
3 e T Srmcomithis . .
® The size of the wood pieces as well o ——Ti
A 15 . .
k- as the type of heating influence Astringency Spicy _'_: ke s —T1
. . . il T2 5| eI Spacy
F ellagitannins concentrations. AT &
a0 ——T3
H The untoasted showed the highest Swicelness =H=T Bypselaces
; concentrations of ellagitannins.
o — === Vanilla and spicy aromas were more intense for «Noisette» and MT.

Uk T KT+ Motselle

@ Sensory profile (oak 3 gr/L) Aromatic and sensory profile, ellagitannins perception and total
ellagitannins concentration in model wine solution (wood pieces

L]
Vanilla 4= UN 3 gi/L MT 3L concentration 3 gr/L).
5 Vanilla
4 5 /
4
Billerness 2 SHnOLeY, 1.0
| : grilled Bitterness Smaokey, grilled ' Eactor 96 93%
3> Noisette
T2=1 month
T3=2 months
—=T1 T4= 3 months
Asistigaiey Sty —+=T1 Astringency y Spicy Gy 05 fet nq%;l:rnoss
S - 3 1
& |
— DIE llagesnsime *
=13 Sweelness —Tq
—_—T4 u | P :
.......................................................................................................................................................................................... UN ; The untoasted wood pieces showed
. e E2817 1 : 45 53% the highest concentrations of ellagi-
MT+ 3 gr/L Moisette g/l 0.0 =) — l . g . . -, g
Vanilla —_ ; Mettni-Gaiacol tannins and the highest intensities
W rilles LM T of bitterness and astringency.
—— 0 oy, grilliad O uNT2 g V.
Billemess md'jj ":i" . O UNT3
pre Billerness Smokey, grilled MT O Hh"ll'-lm The “Noisette” showed the higher
* NT? concentrations of eugenol, vanillin
0.5 ; : HE and present more vanilla and spicy
MT T4 aromas.
——T1 & MTT2
. . - . . & MTT2 .
Astringency Spicy ——T1 Aslringency Spicy —_—T3 & 1T T4 The MT and MT+ showed higher
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T3 N T4 -1.0 A MT+T3 and guaiacol and were perceived
: : Iness ma .
Sweelness —T4 weelness ' o 05 0.0 o5 MT+1 0 A MT+T4 more smokey and grilled.

=== Vanilla and spicy aromas were more intense for «Noisette» and MT
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@ Results @ Extraction kinetic of staves aromas in wine during twelve months.

Control Moisette
Gorilled Garilled almond/almond
3' Staves ailmmvo el D el Furfural
1I'II‘.:.‘I‘"|‘NMI Grilled P " I:EE Cirilled almond/almond
Spicy Engenal BOG aluyomd almomd Spiey Engena hlethvl-Furfural
§00 Methyl-Furfaral 00
o = smokey/loasted brsad
Vamilla Smaokey/lmwted * amill ranillin 200 Smokey/ loasted brea
Ethylvanillin ", A bread Guaiacsl Vanilla Ethyly Guaiacol
=T
-T2
Savok ey toasted
Vanilla ¥ amillin bread Blelthy - ——T3 e — Smokey loasted bread
Guaiacol hilethyl-Guaiacal
T4 g
] Cocomal, whiskycis- Ceconat, whisky ™
CONTROL WL Trams-WIL ’ Coconual, whisky cis- Coconut, whisky Trans-
MT (Medium Toast) 5 e WL WL
. 2ww / hl s
MT+ (Medlum Plus Toast) 2ww/ 24 gallons % .........................................................................................................................................................................................
o T1=1month pecis
«NOISETTE « § s :Z:ths Special Grilled almend/almend
SPECIAL T3= 3 months mxﬁjufum]
- T4= 6 months -
. \ A0K Corlled almond almond
T5= 9months Vanilla Ethylvanillin
hlethyl-Furfural
T6= 12 months GO ¥ ——T1
(q 400 ==T2
-\// 200 .
NADALIE A amilla v anillin Smok ey toastied bread ——T3
! Cinaiacnl —T4
TS
==TE
Coconut whisky cis-WI Smokey loasted bread
Yot Blethyl-Cuatacal
Coconut, whisky Trans-
WL
Extraction kinetic of staves aromas in wine Extraction kinetic of st llaaitanni
XTraction Kinetic or staves ellagitannins.
o
during twelve months.
Control crited MT et Extraction kinetic of staves ellagitannins in wine during twelve months.
m Cerillle
alem ol almnmd almond/abmond
Furfaral Farfural
1000 Grilled 1000 Grilled
Spicy Emgenal 00 almond almosd P— " B00 almnnd almnmd 15 T1=1 month
. Blelhy FEu faral Sy Engena Methyl- T2=2 months
oy [Euli] Fasfural T3=3 months
o - u Smokey/loated bread 400 T4=6 months
Vamilla Ethy v anill 200, 2 P Smokey
R o i fmaiacol E“‘I‘_"".:'I. 200 toastesd bread T5= 9months
ylvanilline Gmaiaral T6=12 months
mTl
L Rl
 BE!

5
Smokey toasted bread " :
_— F— Smokey) e b Smokev
Vamills V anillin Melhy1-Guaiacol aT: . tua::i I':?:ad 5
Covonal, whisky cis- Coconal, whisky n é:?:z:l
WL Trans-WL T Coconnl L.-“nn{'l"
—Te whishy cis-WIL wh ul::lf FaT- IE a4
== TG mTs
.......................................................................................................................................................................................... 10 i
T1=1 month h'IT+ Corilbed almonad) almomd
Fariural
T2= 2 months 11 e 5
T3= 3 months -
. . B B0 Cirilbedd almem ddalnsowd
Th= 6 months Vaaille Bthylranillin o Methyl-Furfaral
T5=9months b o -
MT T+ N s

T6= 12 months 400 Control -
200
Vamille V amillin o b-ﬂ"?:‘.::'!':ldh“d —_—T1
-2 Maximum extraction after two or three months.

-7 The MT showed the highest concentrations of ellagitannins after 3 months.

Coconul whiskyois Smvokeyy toasted bread p—
WL AlethylComadaal
TS
Coromal, whikky Trams- —Th
WL
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@ Sensory profile, ellagitannins perception of staves
after six and twelve months.

b

5

1 m Vamlla
3 mSmokey, grilled
W Spacy
B Sweeness
B Astimgency
m Bitteimess

]"»[i:‘:m Iutﬂmit}'

control  control  AIT 6m | MIT 12m AIT4+ 6ma DIT+ 12m N om MN12m s S12m
Gm 12m
CONTROL MIT hIT+ MNOISETTE SPECIAL

All the aromas and and the sweet flavor have
I > a tendency to intensifie during 12 months.

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

1.0 Factor 2 : 30.72% A
Sweetness
f Noisette, Special, MT
®
6 months
0.5 Ellagita in%anillin 12 months
Control = Vanilla
2 Cis-W|
Smokey, griled
— ' -
0.0

Factor 1; 39.93%

\ﬂ ey Control bmonths
Control 12months

05 \ﬂ M
hyl Guaihmnsw'- O II:E T’lmnthsl
; exhyl- . T 12 months
Bitterness Guaiacol MT+ 6months
pistringendy # MT+ 12months
“Eugenbl .
Noisette binonths
A MNoisette 12months
-1.0 * Special bmonths
® Special 12months
-1.0 -0.5 0.0 0.5 1.0
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@ Conclusion (Oak Chips and Staves)

Aromas and tannins kinetics extractions of wood
pieces in model solution and wine as well as their
organoleptic perception depend on their toasting
level and maceration time.

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).

\/

— 5 The10gr/L dosage in comparison with the dosage 3gr/L permit
to extract the same aromatic compounds and ellagitannins but
quicker and with highest concentrations
(= 50%-70% for aromatic compounds and = 50% for ellagitannins).
At sensory level the 10g/L dosage in comparison with the 3gr/L dosage permit
to intensify the aromas (= 10%-15%) (OAK CHIPS)

— 5 Grilledalmond/almond and vanilla flavors become maximum
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).

\/

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