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Components Mao Juice Mao must'

pH 3.3 33
Titratable acidity” (/L) 10.5 3.05
Citric acid (g/L) 8.24 2.22
Tartaric acid (g/L) 3.08 0.61
Malic acid (g/L) 0.87 0.19
Acetic acid (g/L) - -
Lactic acid (g/L) - 0.03
Succinic acid (g/L) 0.02 0.05
TSS (°Brix) 13.5 20.0
Glucose (g/L) 81.11 26.09
Fructose (g/L) 76.43 26.70
Sucrose (g/L) 157.54 146.36
Total sugar (g/L) 157.55 217.16
Absorbance 520 nm 2.99 1.04

420 nm 1.90 0.66
Colour intensity” 4.89 1.70
Tint (Hue)’ 1.57 1.57

1Chapterization ratio of mao juice : water =1 : 2.5

2 .. .
as citric acid
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Mao wine treatment

Components Yeast Rhone2323 Yeast GHM Yeast V1116
DAP DAP DAP DAP DAP DAP
300 mg/L 500 mg/L 300 mg/L 500 mg/L 300 mg/L 500 mg/L
pH 3.25% 3.23° 3.26° 3.26" 3.24% 3.26"
TA' (g/L) 6.73" 7.00° 6.83" 6.82" 7.00° 7.00°
Citric acid (g/L) 243" 2.41 2.35 2.43 2.43 2.43
Tartaric acid” (/L) 1.26% 127" 1.43° 1.48" 1.17° 1.39%
Malic acid (g/L) 1.01% 1.03% 0.97° 0.81° 1.15" 1.07°
Acetic acid (g/L) 0.21° 0.15™ 0.23° 0.11¢ 0.18" 0.07°
Lactic acid (g/L) 0.01° 0.00° 0.00° 0.52" 0.00° 0.04°
Succinic acid (g/L) 0.61° 0.52° 0.67° 138" 0.85° 1.39"
TSS (*Brix) 5.8° 6.2° 7.0" 5.0 6.1° 6.1°
Glucose (g/L) 0 0 0 0 0 0
Fructose (g/L) 0° 0° 2429 0° 1.35° 0°
Total sugar’ (g/L) 0° 0° 2429 0° 1.35° 0°
Alcohol (% vol) 12.30° 12.30° 11.30° 12.30° 11.50° 12.30°
Acetaldehyde (mg/L) 17.20° 13.97% 17.49° 10.96 33.73° 23.85°
Pyruvate (mg/L) 0 0 0 0 0 0
a-Ketoglutarate (mg/L) 78.53° 32.65¢ 105.13" 76.93° 110.32° 83.36"
Sulphur binding 59.51° 34.62° 71.62° 49.74° 97.46° 71.26°
capacity'(mg/L)
Absorbance 520 nm 2.16° 2.19° 1.79° 2.11° 1.97° 2.11°
420 nm 1.30° 121° 1.06° 1.19° 1.12° 121°
Colour intensity 3.46" 3.40° 2.85° 331° 3.09" 3.33°
Tint (Hue) 1.65° 1.80° 1.69% 176" 1.75% 1.74%

1 o .
as citric acid

? based on calculation of totally glucose and fructose contents

* based on the calculation of acetaldehyde, pyruvate, and 0O-ketoglutarate with their factors
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RID1 A, Refractive Index Signal
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a 1 4 a A

ﬂiﬂuaﬂ@ﬂhlﬁjﬂmﬂﬁlmﬁm (Complete malolactic fermentation) HaznNIagAsnanadlseuim 0.41-
v
[ 1 a @ v A I [T

0.56 NFN/AAs MUTIUNTANIMUABAALDIN 7.5-7.7 NSH/AAT 111U 6.03-6.36 NTN/Ans uaasld
< 1 o a I d YR [N &
wun msvdnuuun Taaaanawnsaasanuiunsalulninialane 1.26-1.47 n§w/aas 9

o ) o a Jd 1 o I Y
Indifesnumnmainy l)lumshun Tauandn lnfeguamnsorldanuilunsaanas 1.5-4.0 nfu/

ans (Bisson, 2012)

Rhéne2323 vs. Rhéne2323 vs. GHM vs. —

DAP300mg/L _. DAP 500 mg/L ‘.{ . DAP 500 mg/L
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d' % d o ] ~ 9 = @ a
g‘]J‘ﬂ 4.11 aﬂ‘]elilwﬂigﬂa"U’ENhl')uﬁ')’f)ﬂ'l\ﬁ/]Ulﬂﬂ'lﬂﬂ'liﬁﬂ‘]d1ﬂ'li‘ﬁllﬂl!'U'Ull'lIalmﬂﬁﬂ
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Y @ a { 1 a J @ d
ﬂﬁNﬁ 4.3 ﬂTﬁ‘ﬁllﬂLL‘U‘UﬁJﬂmlﬁﬂ@]ﬂﬂﬁWﬁﬁ@WﬁWmﬂ@iﬂﬁ‘ﬁNﬂﬂlE)\‘]ll’Ju!JH

Mao wine treatments

Components' Rhone2323 Rhone2323 GHM
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L

TSS (°Brix) 5.30™ 5.86 6.00
Glucose (g/L) 0" 0 0
Fructose (g/L) 0° 0° 0.27"
Sucrose (g/L) 0™ 0 0
Total sugar' (g/L) 0 0 0.27°
Alcohol (% vol) 12.56" 12.80 12.50
Acetaldehyde (mg/L) 18.27" 18.51 18.88
Pyruvate (mg/L) ND ND ND
o-Ketoglutarate (mg/L) 41.36" 3141° 36.35°
Sulphur binding capacity” (mg/L) 44.68" 40.66" 4337

" based on the calculation of totally glucose and fructose contents

*based on the calculation of acetaldehyde, pyruvate, and 0-ketoglutarate with their factors

3 a 1 @ @ a Jd
ﬂ"l‘i"l\?ﬁ 4.4 Llﬁﬂﬂlﬁﬂﬂﬂﬂ!.ﬂWWG]fuﬂ"UENﬂ'iﬂﬂﬂul!ﬁg‘ﬁﬁﬂﬂWﬁWNﬂL!UUNWIaL!ﬁﬂﬁﬂiuul']uliﬂ

Mao wine treatment

Yeast Rhone2323 Yeast Rhone2323 Yeast GHM
Componentl DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L

Before  After X Before  After Before  After
) T T At

MLF MLF MLF MLF MLF MLF
pH 3.30 3.32 0.02 3.30 3.31 +0.01 3.31 332 +0.01
Titratable acidity'(g/L) 7.52 6.26 -1.26 7.7 6.23 -1.47 7.7 6.36 -1.34
Citric acid (g/L) 2.85 2.29 -0.56 2.85 241 -0.44 2.97 2.56 -0.41
Tartaric acid (g/L) 0.73 0.89  +0.16 0.97 1.01 +0.04 0.70 1.00  +0.30
Malic acid (g/L) 0.28 0 -0.28 0.37 0 -0.37 0.35 0 -0.35
Lactic acid (g/L) 0.69 1.29 +0.6 0.61 1.18  +0.57 0.92 1.25  +0.33
Acetic acid (g/L) 0.07 0.06 -0.01 0.03 0.06  +0.03 0.02 0.04  +0.02
Succinic acid (g/L) 0.99 0.79 -0.20 0.84 0.89  +0.05 0.57 0.66  +0.09

1 o .
as citric acid

* Malolactic fermentation



62

* Different between before and after Malolactic fermentations
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DADT A, Sig=2204 Ref=360100
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a v d a
1 wiasazifSnaveseyusiueuls lsaniiv
a g = A v & A A 3 o = ~ <
sou s lyetuiluensdinyluwznimwa Welsugnivzlimandeumlasnnduauily
s o R A o A a = I J
fureddunoum duewouls lentiusznlasuuas lawannzanudunsaais Tuanie
A Ad a0 A g v Aa Y a
nsavzlauas waz luannzniunanesidurazanigindlua 199 Na1R (Harborne, 1989)
A AA o ' { v v o a3 } { o
TaououTs laeniiuntinuszquaz Inssad ninanannuazs lisanaseuamsamaoui lana
v g '
Tutana (Delocalization) #1150NNANEMIAIUEYYadase dma liauazanuasaluns
a ' o o J
Aueyyadasziinnuuanaanuoon i (Virachnee ef al., 2008; Ton uazame, 2550) oYHUS
wouTs lye1Husia Cyanidin-3-glucoside 32 UANIEADETUINAI1FUA Pelargonidin-3-glucoside
1182 Delphinidin-3-glucoside MU@1AY (Cabrita, 2000)
=< a v o a & w ' ° 2 A 9
Hamsanytaveseyiusuou I lveriiululnidredis S1un 3 Fanaaes ae msld

4

Badeoius Rhone2323 saunuuen Tudlenvloasla 300 uaz 500 Tadniu/ans uazdadaioniusg
GHM saunuuey Tudloueawla 500 Haanfw/aas wud Heywusuouls laeriiusiuau 12-15
¥iia Tnodres1a I niimindredadareniug GHM sauduuen Tuiflewrlomla 500 fadniu/dns
wueyriufueuTs lyeriiugeniiamanesdufiodiuau 15 ¥iia Hadena1eii 4.5 1anea Peak
. R ' v
area contribution (%) YI¥iABYHUBHEU TS lare11iu Asae 111l
n1swsin Tlnidaedadasus Rhone2323 saununey Tuilsuwoawla 300 Hadaniu/
ans wueyusuouls laeniiusiuau 12 ¥ila 152n0URIY Peodinin-3-arabinoside, Cyadinin-3-
glucoside, Peonidin-3-glucoside (1 S0 Malvidin-3-arabinoside), Delphinidin-3-galactoside (¥ S0
Delphinin-3-glucoside), Malvidin-3-glucoside, Delphinidin-3-(6-acetyl)-glucoside, Cyanidin-3-
sambubiose (W 5 © Catechyl-pyranocyanidin-3-glucoside), Cyanidin-3-rutinoside, Peonidin-3-
rutinoside (M 5 ® Peonidin-3-(6-p-coumaroyl)-glucoside), Delphinin-3-(6-p-coumaroyl)-glucoside
G4 30 Delphinin-3-rutinoside # 30 Cyanidin-3,5-dihexoside # 30 Cyanidin-3,5-diglucoside),
Peonidin-3-(6-p-caffeoyl)-glucoside, 1t 8 ¢ Cyanidin-3-sambubiose-5-glucose (1 50 Cyanidin-3-
sophoroside-5-xyloside)
m3smin Iminihdedadeeniug Rhone2323 saununeuludeuvloaa 500 dadniu/
ans nueywusueuTs leeiiudiuau 13 viia 1Useneudas Peonidin-3-arabinoside, Cyanidin-3-
glucoside, Peonidin-3-glucoside (‘H%i’) Malvidin-3-arabinoside), Delphinidin-3-galactoside (‘Iri%@
Delphinin-3-glucoside), Malvidin-3-glucoside, Delphinidin-3-(6-acetyl)-glucoside, Cyanidin-3-

sambubiose (ﬁ%@ Catechyl-pyranocyanidin-3-glucoside), Cyanidin-3-rutinoside, ~Peonidin-3-



65

rutinoside  (¥3© Peonidin-3-(6-p-coumaroyl)-glucoside), Delphinin-3-(6-p-coumaroyl)-glucoside
(‘Vi%’i’] Delphinin-3-rutinoside W30 Cyanidin-3,5-dihexoside W3o Cyanidin-3,5-diglucoside),
Peonidin-3-(6-p-caffeoyl)-glucoside, Malvidin-3-rutinoside-5-glucoside i8¢ Cyanidin-3-sambubiose-
5-glucose (‘Vﬁﬂ Cyanidin-3-sophoroside-5-xyloside)
v g 1 9 = 4 v J 1 % =1 A Aa o a
ﬂ"lﬁ‘i’illﬂblfluliﬂﬂ?]ﬂflﬁ@]ﬁ"lﬂwuﬁ GHM iﬁﬁJﬂULL@NINLHﬂNW@ﬁLWﬁ 500 HaanNIN/anT WU
pywusuoulsleoriiusiuau 15¥iia Y5¢noUAR218 Cyanidin-3-arabinoside, Peonidin-3-
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(Z 1

{ETMRY m NAe1N YT U Cyanidin-3-glucoside 112& Peonidin-3-(6-p-caffeoyl)-glucoside § NN
Tl guiiifies 2.87 ez 0.25 Haaniu/ans AWaIRD UANY Malvidin-3-glucoside #1031 Tagwy
Tu'lniogu 128.09-209 iaansu/ans (Moreno et al., 2008; Soriano ef al., 2007) FIHOAARDINUAF

398909 Ana et al. (2010) 1N Malvidin-3-glucoside 57.1 Aaaniu/ans lulninasaineguiug

Carbernet Sauvignon Anaalua.g. 2007

d' = a . . o a A g
M99 4.5 11580MeUTHA a2 Peak area contribution ﬂlaquuﬁu@uiﬁ"l%mumawu“lu”lamm

Peak area contributions (%)

Molecular
No. mass Derivative identifications Of Mao Wine Treatment
RhoOne2323 RhoOne2323 GHM
(m/z)
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L
1 419 Cyanidin-3-arabinoside nd nd 12.16
2 433 Peonidin-3-arabinoside 4.34 2.69 0.43
3 435 Delphinidin-3- arabinoside nd 1.37 1.36
4 449 Cyanidin-3-glucoside 22.20 14.37 17.44
5 463 Peonidin-3-glucoside or Malvidin-3- 15.37 20.65 17.57
arabinoside
6 465 Delphinidin-3-galactoside or 4.70 12.2 5.84
Delphinin-3-glucoside,
7 493 Malvidin-3-glucoside 5.91 2.44 0.38
8 493 Malvidin-3-galactoside nd nd 0.04
9 507 Delphinidin-3-(6-acetyl)-glucoside 7.59 3.78 nd
10 581 Cyanidin-3-sambubiose or 13.06 12.77 19.25
Catechyl-pyranocyanidin-3- glucoside
11 595 Cyanidin-3-rutinoside 1.65 0.63 5.73
12 609 Peonidin-3-rutinoside or 10.42 10.77 10.95
Peonidin-3-(6-p-coumaroyl)-glucoside
13 611 Delphinin-3-(6-p-coumaroyl)-glucoside 0.74 0.54 3.66
or Delphinin-3- rutinoside or
Cyanidin-3,5-dihexoside or
Cyanidin-3,5- diglucoside
14 625 Peonidin-3-(6-p-caffeoyl)-glucoside 1.70 0.51 0.11
15 743 Cyadinin-3-sambubiose-5-glucose or 12.32 13.14 2.92
Cyadinin-3-sophoroside-5-xyloside
16 801 Malvidin-3-rutinoside-5-glucoside nd 2.07 2.15

"not detected
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13141 4.6 ﬂ?mmmmauwu‘ﬁu@ui‘ﬁ"l«vmuumwuwwﬂu"lamm

Anthocyanin contents (mg/L)

Molecular
Of Mao Wine Treatment
No. mass Derivative identifications
Yeast RhOne2323 YeastRhOne2323 Yeast GHM
(m/z)
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L
1 433 Peonidin-3-arabinoside 1.63 1.83 3.22
2 449 Cyanidin-3-glucoside 8.33 9.77 10.76
3 493 Malvidin-3-glucoside 2.22 1.66 2.83
4 493 Malvidin-3-galactoside nd' nd 0.31
5 595 Cyanidin-3-rutinoside 0.62 0.43 1.11
6 625 Peonidin-3-(6-p-caffeoyl)- 0.64 0.35 0.84

glucoside

"not detected
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Mao wine treatments

Component Juice Must Yeast RhOne 2323 Yeast RhOne 2323 Yeast GHM
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L
Total anthocyanin (mg/L) 79.00 + 1.37 18.86 +0.30 33.72+1.19" 3435+ 1.42 37.53+1.20
Total phenolic N . .
. 293.47 £ 16.58 76.09 £0.91 88.55 + 1.15 88.32+0.72 92.42 +1.08
(mgGAE /L)
Antioxidant activity .
3625.58 +£76.40 823.94 + 3.66 1201.44 £+ 14.91 1260.60 + 3.35 1248.18 + 140.68

(mgTEAC’/L)

Means within the same column followed by different small letters are significantly different (pS0.0l)
'GAE (Gallic acid Equivalent)

* TEAC (Trolox Equivalent Antioxidative Capacity)
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31 415 N3MINATFINVB Gallic acid dmFusIaeTsznouiluea
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120 -
y = 0.1888x + 0.2378

100 + R? = (.9988
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Trolox concentration (ug/ml)

! g
51U 416 nIMIIATFIUVBI Trolox dMTUENEAMY N5 0100NTIATUVEINTA LY YAD AT

. d
1.3.3 viauazaSunavesmslvnanlulnmh
= a =y 9y A d 1 o A 9 1 PRI
Namﬁﬂﬂywumazﬂﬁmmmmmﬂﬁﬂau“lu'l’;mmmmu RN IGGRN "lmm ll'J'LJLlIW]
v 9 J 4 . ' [ 9 = A a o A
HUNAWWITAT1IWUT Rhone2323 i'JﬂJﬂ‘Uﬂ?ii%ll@ﬂiﬂlﬂﬂﬂﬂ@ﬁlﬂﬂ 300, Lag 500 Yaansu/ansg
v 9 ~ 4 4 1 @ = a a o a y A
HASNITUNNANYITATIINUT GHM ‘i’JlIﬂiJLL’E’]iJIiJLHEIiJ“I/‘IfJﬁL“I/‘IG] 500 yaansu/ang W‘Uﬁ?iﬁlﬁﬂau
FLANTIUIU 30-37 FUA AIN1T19N 4.8 11AAIAT Peak area contribution (%) HALAMANHULUYDIAT
A d { 1
Tinauszmelu'lninin @15199 4.9 uaaan Relative factor (Rf) 1f38umeunnuduyeaans i
A 1 o ' g 1 a a 9y A d
ﬂfll!igmﬂigﬁ’JN@]’J@ﬂN"L’JHLNT UHagN1919n 4.10 meﬂimmmaqﬁ151Wﬂauizgwa1u"lauzuw
A A o ' gy A 3 oA
WoMIUNUFITaTANINTT U Iﬂﬂﬁ?ﬂ?iﬂllﬂ\‘]ﬁ?i{lﬁﬂﬁLli%Wi gy 5 NQuN AD Esters,
[ Y
Terpenoids, Alcohols, Acids uazﬂ’quﬁu ] (Miscellaneous substance) A1l
d 1w ] ~ v Y = o v . 1 o 9 =
ll’J‘LlLiJW]lﬂﬂiﬂﬂﬁﬂﬂﬂﬁﬂﬂﬁﬁﬁiﬂwuﬁ Rho6ne2323 i’JlIﬂUﬂTii%LL@MINLuﬂNW@ﬁLWﬁ 300
' E4

NaansIu/ang ﬂﬁgﬂ@‘ugf’lﬂ mﬂﬁ'nauaﬁmu 31 ¥UA ﬂ\ﬂj Ester 914U 14 $1A hlﬁgfllﬂ Acetic acid
3-methyl butyl ester, Acetic acid 2-methylbutyl ester, Acetic acid 2-phenylethyl ester, Octanoic acid
3 -methylbutyl ester, Octanoic acid ethyl ester, Butanoic acid ethyl ester, Hexanoic acid ethyl ester ,
Decanoic acid ethyl ester, Hexadecanoic acid ethyl ester, Tetradecanoic acid ethyl ester, 1,2-
Benzenedicarboxylic acid diethyl ester, 1,2-Benzenedicarboxylic acid dibutyl ester, Phthalic acid
diisobutyl ester {181& Isopropyl esterﬂtj:ll Terpenoid 91UIU 3 yia laun Limonene, Farnesyl alcohol
i e Beta.-linalool ﬂtjll Alcohols 31194 3 ¥Hia laun 3-Methyl-1-butanol, 1-Hexanol, Farnesyl
alcohol tia¥ 1-Hexadecanol ﬂfjll Acid 3149 1 ¥1ialAun Acetic acid LL@ZﬂEjiJau 9 1UIU

a 9 1 .
10U Tdun Eicosane, 1-Nonadecane, Tetradecane, Nonadecane, Octadecane, Cyclotetradecane,
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Butylated hydroxyanisole (BHA), Palmitaldehyde, Butylated hydroxytoluene (BHT) (L @ ¢
Hexahydrofarnesyl acetone

InfuiednfimindreBasaeniug Rhone2323 saudumslfuenTuilonsloanla 500
fadnsu/ans Usznoudae arsldnausiuan 37 ¥ila deil ndu Ester 1w 21 vila 14un
Acetic acid 2-methylbutyl ester, Acetic acid 2-phenylethyl ester, Acetic acid 2-propenyl ester,
Octanoic acid 3-methylbutyl ester, Octanoic acid ethyl ester, Butanoic acid ethyl ester, Butanedioic
acid diethyl ester, Hexanoic acid ethyl ester, Hexanedioic acid diisooctyl ester, Decanoic acid ethyl
ester, 9-Decenoic acid ethyl ester, Pentadecanoic acid 3-methylbutyl ester, Nonanoic acid ethyl ester,
Propanoic acid 2-methyl- ethyl ester, Cyclohexanepropanoic acid ethyl ester, Formic acid hexyl ester,
1,2-Benzenedicarboxylic acid diethyl ester, 1,2-Benzenedicarboxylic acid dibutyl ester, Phthalic acid
diisobutyl ester L1 & Isopropyl ester N ’sj W Terpenoid 91UIU 2 % Ha 1A1A Limonene 1tae Beta.-
linalool NG Alcohol $1U2U 4 %1a'1A1n 2-Methyl-] butanol, Phenethyl alcohol, 3-Methyl-1-
butanol ita¢ 2,3-Butanediol ﬂtjiJ Acid 314U 2 FilA h],@alluﬂ' Acetic acid 1t8¥ Octanoic acid Q%
ﬂfjué UIIUIY 9 ¥UA llﬁl 0 Eicosane, 1-Dodecane, Octadecanef (18 & Cyclotetradecane  2,6-Di(t-
butyl)-4-hydroxy-4-methyl-2,5-cyclohexadiene-1one, Palmitaldehyde Butylated hydroxytoluene
(BHT), Hexahydrofarnesyl acetone 1i0¢ Heneicosane

ifnihdedeiinindredadarewus GHM Sausunms 1Fuen Tudlourleaila 500
Tadnswansszneudis asTinaus Iy 30 ¥iia §ai ngu Ester 1090 16 ¥iia 14uA Acetic
acid 3-methyl butyl ester, Octanoic acid 3-methylbutyl ester, Octanoic acid ethyl ester, Butanoic acid
ethyl ester, Butanoic acid butyl ester, Butanedioic acid diethyl ester, Hexanoic acid ethyl ester,
Hexanedioic acid diisooctyl ester, Decanoic acid ethyl ester, Formic acid 2-phenylethanol ester,
Salicyclic acid TMS ester, Benzeneacetic acid ethyl ester, 1,2-Benzenedicarboxylic acid diethyl ester,
1,2-Benzenedicarboxylic acid diisooctyl ester, Phthalic acid diisobutyl ester {01& Isobutyric acid ethyl
ester N ’q W Terpenoid 314U 3 %A 1dun Beta.-myrcene, Limonene (L2 & Beta.-linalool N ’ej U
Alcohols 311U 4 wiia ldun 3-Methyl-1-butanol, Phenethyl alcohol, 1-Hexanol (481£2,3-Butanediol
g Acids $141 1 3iia 1&UA Acetic acid naznguau 9 51124 6 ¥iia 1§uUn Eicosane 1Az
1-Dodecane Palmitaldehyde, Butylated hydroxytoluene (BHT), Hexahydrofarnesyl acetone (b @ &

Tetradecanal
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I 4 { 2 A
Esters (Hua1s1dnauszmenlinauvesasn lfuazwalduiuisiia (Ana er al., 2009;
I 9 A v A S 1w [ = Jd
Thurston et al., 1981) (HuarsIdnaunaniny lu'lninided1s wamsanyIny Ester u'linin
(g 1 o a A = . . 4 J a 1 4
71981991191 29 ¥iia 1We1f5eu1Re Peak area contribution (%) Vo4 lninaazyiia wui 1o
(J 1 ~ v 9 ~ 4 v . 1 [ 9 = Aa Aa o a =
A0INNHINABAATWUE Rhone2323 520003 15y Tudisuoaa 300 Haaniu/ans i
o 1 A Ay A 1 A o Y a2 o o
dadIUv04 Ester MINAiganoiooay 45.77 509091170 U ninAredaadewug GHM uaz
1 o A a o a a I
Rhéne2323 $amnums Iduey Tudeuvoavla 300 Hadnsu/ans aatludesas 41.93 uag 30.47
ANEIAL
d Z‘, A = 1 A 1 @ S 1A v Y ~ 4
Tl 3 @aneaesiitsuimvesa1sngu Ester Nuanannu Tag lainifivainalededa
Y4 . 1 % 9 = A Aa o a PRI
A10WUF Rhone2323 s2unums Isuen Tudlenwoda 300, uag 500 daaniu/aas uag lniniim
v Y J v o 1 @ 9 = A a o A . .
nunABTaATIeNUE GHM 59unums Msten Tutisuwoama 500 Haaniu/ans wu Butanoic acid
ethyl ester 1 naunalal, Hexanoic acid ethyl ester 1¥inautu wa'ld uaznawile uay Phthalic
acid diisobutyl ester 0414529 1.2-3.5, 18.4- 61.4 uaz 7.2-9.1 TuInsnsu/aas muday uagliioq
S 1A v Y ~ 4 Y4 . 1 o Y =\ A a o a
TiniivinaleBaadiowug Rhone2323 saununms Igueu Tudionoda 500 Jaaniu/ans
WU Tetradecanoic acid ethyl ester il @ & Hexadecanoic acid ethyl ester USurm 1686 ae 1.8
Y] a o w S 1A v 9 =) o Y] 14 1 [ 9
luTasnsu/aas awdiau uazlniniivinalre8aaa10Wus Rhone2323 saununis e
won TuHeuvodia 500 Hadn5u/ans WU Nonanoic acid ethyl ester 118 Cyclohexanepropanoic
acid ethyl ester USu1a1 1.89 uag 1.41 lulasnsw/ans mudiau
= Y 1A a 1 [ v R =\ 1
INHAMIANEWMAATHIRUNTANNANITOHAATITNGN Ester AN UTIVNEUHAAD
2 4
AUNTN nausavedll (Rankine, 1977; Soles et al., 1982; Lambrechts and Pretorius, 2000; Marais,
o o v o 90‘ @ ' [
2001; Ana et al., 2009) uazgaiinnuduiusnu TuTasnulutimin Feaeandoenusisaruns
Y
Fdeneaun 11 Tae Houtman ef al. (1980a; 1980b) 518411 31 Isoamyl tia e Hexyl acetate
@ v o A [ Y] v o = 90’ ]
ANUFUHUT AU Tuvaizh Phenylethyl acetate JduWuSnulsua luTasouluiivin  Rapp
.. U 3 v A (%% v Jdo Y ¥y A
and Versini (1991) 51891471 T Tasnuluihmindanuduiusnunsadwaslinaudszian
9
Ethyl acetate ester L1 1-Propanol uadna luysauny Higher alcohols UoNINY Jitjaroen (2007)
Y o =2 y A A Y dgl Y] d 1 A a
lanisenwiaisidnausatgnadniulunszurunmsnidnIninin wua msmudSuw
= A Aa o a ~ o Y . ' 1 A 42‘ A .
TuTasouda 2000 Jaansu/@aas Uwai1 19 Ester uag Acid daulvajwniuluvazf Higher
alcohols aAaY
. < Aq vy A v =
Terpenoids Lﬂumiﬂﬁﬂaummwa"ln (Horvat and Chapman, 1990) HaN1SANYINUNT
[ d 1 o a d % 1 . =Y
nQu Terpenoids Tu 11115 1u2u 4 ¥1ia Tae'111i0i191n@70619WY Limonene 131101 2.11-3.22
o a d v 1 1 o 4 4 U o
luTasnSu/aas Tnidegrnminalstadaonug Rhone2323 saunums 1guen Tudiouvloala

A Aa o a A v d v 1 ~ v Y = 4 ] 4 . 1 [ 9
500 Yaansu/ang ¥A1 RENUINNIN U]fJH@]’JBEJN‘V]‘H‘ﬂJﬂﬂ’JElElﬁ@]ﬁHJWH‘E Rhone2323 59UNUNT 1
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=) a % a 1 d ‘Q'
wou Tulsuoaa 300 Haansu/ans Uszuia 1191 Limonene (Huas Inaundronalsl
[ [ [ v 4
quaﬁ'u (Kurt et al., 2011) LL@%WUGMWQ@QH I¥U OJUTT1NWUT Alexandria Rocha (Ribereau
v { A A d
Gayon ef al., 1975) 118280 Beta.-linalool #1 1¥nauaenlif nauniu uazasnnrary Tu'lduin
g}/ o [l J o [ ~ v Y ~ o ] 4 . 1 @ 9
N4 3 @10819 Tag 1iidr0619Nninare8add1oWus Rhone2323, 11ag GHM 5200 UN15 19

4

=1 A a o a = [ d o [l A v 9 = 4 L]
wou luHauvaaiva 500 AANITN/ART A1 REUINNI hl')u@]'l’ﬂﬂT\‘lVlﬂﬂJﬂﬂ’JfJfJﬁ@]ﬁ'TfJWLl‘ﬁ

ol

1 [} a A (% a 1 1 g 1 {
Rhone2323 $aunums luon TuHeuvoamla 300 Jadnsu/ans Uszua 0.25 11 aru'1ninin
Y Y = 4 v 4 1 [ 9 =1 A a Y] Aa
NAINABBAAT 190U T GHM 5230 Un13 15uen Tuitleuwoana 500 Uadnsu/ans W Beta.-
{ 2 a I [ a
Myreene N 1¥naunsn lnetazsmaadouludSuna 3.71 lulasnsu/ans (De la Calle Garcia et al.,
1998) Taen2'1U @130 Terpenoids 3¢ it asunaisena19n1513in Tae Monoterpenoids ¢
o o s a ' v o &
ueasduenanyoives DUNKAAINBIUANEWWUT LazSaccharomyces UNENORUTAINNTOAZS
2 Y 4 o o = A~ v A [ a
nauaen 1 liun 111 Tasmsdunsrzd luTumesthudislian1igmsninimuns ey 154 PMFAN
. . S a ! v Y A a 1< Y
luTa519% (Assimilable nitrogen) tazteu TutHeudeausuAUNI IHUSuaeanguaniios
= 9y A AA o 9 a ] ]
(Carrau ef al., 2005) 9INMIsANE AT I nausanidneninveswa lduresiie 1wy waogu
& ) A A o ¢ o ¥ D) A A @ ' A
uwydudia ugazne muess nannuwimiinantwa lduazmiesdn 11l wuauenainagl
1 o a { o
aslsznoungunesiludaseiszme 1@ (Free volatile terpenoids) 1182 ganuassznovilszian
A a A A 1 . 2 g Ao o
nlutinau (non-odourous) wazasszneun lussive (non-volatile precursor) G]NL‘]J“LJZ‘TH‘VIETW]‘EUU
1 . { { A 1 1 o A . { o
naunilanazadnasdsznouildnauneuae 11 Tasszranenisyiilnidsnsnilanegsild
. (% YA 9 . é a ]
Bound terpenoids A11150UANA98NN1 1AADN15 19 Glucosidase enzyme mﬂﬂmzwucluwaagu
a  J A A o & A a ° ¢ a A= ] 9
gda uazuuaiize A9ty MsNNINTTUMSHIUUeaeY lsiytiall TedIHanonN1TNTZAUNS
a y A ' . 4 .
aasilsznoulinaungu Terpenoids 11121 (Simson, 1979)
I a A
Alcohols i uansIdnauvgudlisraauaznauninu (Russell, 2006) 1aza@1W1509NTA519
4 v o ' o o o A
TaeBaAa18WUT Saccharomyces cerevisiae 15 @10WUF EC1118 9z @5 19uoanogoan innau
Y = Jd 1w 1 o a d 1
a9n 1% (Ana et al., 2009) #amM3ANE11211811A0819WY Alcohols 3113% 8 ¥iia Tagwy T laninin
a v 9 ~ 4 v . 1 v 9 = A Aa o a =
nrdnABIAAIeWUE Rhone2323 3unums lduon Tusudoamla 500 Haaniu/@aas UiSum
2-Methyl-1 butanol 41 nauma lfuaz 2o, Phenethyl alcohol 1 nauADNNMATIY AL 2,3-
Butanediol 1 naumalifuaznaume HuSuagaga fio 5049, 83.16 uaz 6.73 luTasniu/ans
o w A . 3 A = Y J 1A A
AIUAIRY uazlAl REYDY 2,3-Butanediol 11U 7 mudienfoumevunv 111191890 2 danaasg
= S 1A v Y ~ 4 v [ Y] 9 ~ A Aa o
sesaanfe Iinihiminadadaenug GHM saunums 1duenTudienoavla 500 Taaniu/

8953 Phenethyl alcohol t1ag 2,3-Butanediol f® 42.40 taz 1.80 lulasnsu/aas muaiau
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Y g o L= 1 9 =Y d' 1 [
mslFeaaaeaenuginanon13a319 Alcohols TulSummfuanaranu'lyl (Ana er al,
= 9 Y ~ a0 2 ¢ A A a 9 A
2009) Favzldwansduanaz ludaenausaveslnl wetilsuammzauz Idnauneuves
wa'ld uavingunulaezI¥naugu (Nykanen er al., 1977; Lambrechts and Pretorius, 2000;
g a I 1
Swiegers and Pretorius, 2005) HoN1AH ANNTUTUVDINTADLH 11 (THa15A9dUYBI Alcohols)
3 v 3 1 [ .
T minniinanemsaiig Alcohols A81UAY (Schulthess and Ettlinger, 1978)
I ! { a CARR A
Acids (Hua1sn i sal5e0 wunatestialulad 1wy Acetic acid 93 1¥naunuues
¥ 3y ' < { .
duaeguazlsanfion uasiianududugensg i sanieamaz vy (Eveline and Paul, 2008)
91 dyl Jd A ' =< o a A . .
uaz 19139 1iidense 11 (Sponholz, 1993) MINWAMSANBINDNTATINIY 2 FTia AD Acetic acid
] ' [ a 4
1Az Octanoic acid 1A8H Acetic acid 0g U549 4.83-18.37 TuTasniu/das vazwugagalula
(% ' A v 9 ~ 4 v . U @ 9 = a a o a
A0 N MINAIBAAT 189 UT Rhone2323 5aununs Iguen Tudlenwodia 300 dadniu/aas
A v A = s 1A v 9 = J [V 4 .
fo 1837 luTasnsu/dns sevaauine IniniiviindlodadaroWus Rhone2323, uag GHM
saunums lduen Tuilonwoaa 500 Haansu/@ans Usuim 12.53 naz 4.83 lulasnsu/aas
! ] ] ] Y
MINE 1Y 1azdIND Octanoic acid Ba1dnauwald nduay wazndunlSerlulsuia 839
v oA d o ' A v 9 ~ 4 v ' o Y =
luTasnSu/ans mwzlulidedanimindiedadaewug Rhone2323 saunumslduen Tudioy

Woaivla 500 Vaansu/ans

Y 1
1 a

~ ' Y 1 4 = o a 4
Llf]ﬂiﬂﬂ‘i/]ﬂﬁTJSJWGIQJINGQIIUENWU’&TﬁGlUﬂQZJau € 9NVIUIU 14 ¥UA I@]EJII’JHTN 3 aInaaoy

o

1 1 ] a d v [l ~ v Y =\ 4 Y]
W1 Eicosane 08 11424 1.3-13.8 Tulnsniu/ans nazgagalulniidiedainindedaddioiug

Q

1 1Y 9 = a Aa o a A [ a A
GHM saunums 1suen Tudsunedava 500 WaanNIN/ang Ao 13.77 lllliﬂiﬂill/ﬁ@i TONAINUIND

[
(2 1 =

4 v 9 ~ o Y4 . 1 o 9 ~
ll’J‘L! FJVYNNUUNANYITATIINUTD Rhone2323 i’J?Jﬂ‘iJﬂﬁblGHLLf’JllI?JL‘LJEJ?JV\IE’J@’W\I@ 500 uag 300

a A

a o o a o w A = 1 1 ¢ 1A
aanNIN/angT Ao 2.86 Llag 1.37 lliJIﬂiﬂill/iW]i a1 WelfseuMeunl RE WU 117]14!,1111/1

f=9)]

WindedaaaIoug Rhone2323 saunumslguen Tutenvloama 300 Haaniw/aas T 1-

Nonadecane 41 nau luifuganinlainifiniindro8ada1eug Rhone2323 saunun1s 14

= a Aa o a = 1 [ Aa Q( Y a []
!Lf’)llill!ﬂﬂui’\l@ﬁu’\lﬂ 500 HAanNIW/AaATNY 7 1N LlﬁngW‘]Jﬁ"lﬁ/l3Ji]1/l‘ﬁiuﬂ’]i?’l”lu@ulﬂﬁﬂﬁigiﬁﬂﬂg
#ufo Butylated hydroxyanisole (BHA) tt91s Butylated hydroxytoluene (BHT) AR Aoy hay
awlueans aaﬁ (http://www.thegoodscentscompany.com/index.html) g waiﬁ’"hﬁﬁm 8193 BHT

' ' v A S 1A o 9 = J v .
pg1uw19 47-179 luTasnsu/@as nazwugegalulninifindnare8aad1o9Wug Rhone2323
1 o 9 )=} A a o A A A S 1A v Y ~ o
3'33Jﬂ°]Jﬂ’lﬁGl“HL!fJﬂJI?JLHEHJV‘IfJﬁW‘IW 300 HaaNIN/aAT AD 179.26 TO3ANNIND Ul'Jut?J’Wl'ﬁﬂJﬂﬂ'JElflﬁ@]
v U (% A a o A =

TwNUG GHM Uag Rhone2323 i'JllﬂUﬂ’lii%&!@ﬂiu!ﬁﬂﬂﬂ@ﬁlﬂﬁ 500 WaanNIV/aas3 ﬂﬁiﬂﬁl 80.93

az 47.97 luTasniu/ans auaiay
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= v y A = @ ' o da A
agdwamsanmiamassznonlinauszmoennululng wun aeiugodd USuw
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wouTwidlsuveala uazannzmsuiniinanemsadnarslinauszmeluliuirdiedis
A ° a ] I [ .
TagwuaisI¥nauszimesiuau 30-37 ¥iia a1w1soutailu 5 ngy Ao Esters, Terpenoids,
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v 2 a 4 o a Jd a
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H v @ 2 J
M31971 4.8 71 % Peak area contribution HazAMANEMZYOIA1S 1Hnauszivelu 1]

1
% Peak area contribution of

2
Aroma descriptors

No. Compounds CAS No. Molecular Molecular Mao wine treatments
weight RhOne 2323  RhOne 2323 GHM
DAP 300 mg/L. DAP 500 mg/L.  DAP 500 mg/L
Esters 45.77 41.93 35.65
1 Acetic acid 3-methyl butyl ester 000123-92-2 C,H,,0, 130 1.29 nd 1.34 sweet, fruity, banana solvent
2 Acetic acid 2-methylbutyl ester 000624-41-9 C.H,,0, 130 5.29 8.50 nd sweet, fruity, banana (Swieger et al., 2005)
3 Acetic acid 2-phenylethyl ester 000103-45-7 C,,H,0, 164 0.16 0.39 nd floral, rose sweet, honey, fruity tropical
4 Acetic acid 2-propenyl ester 000591-87-7 C,,H;,0, 198.262 nd 0.04 nd green, galbanum fruity pineapple
5 Octanoic acid 3-methylbutyl ester 002035-99-6 C,;H,0, 214 0.21 0.78 0.25 sweet, fruity, waxy, pineapple, fruity and
green with coconut and cognac nuances
6 Octanoic acid ethyl ester 000106-32-1 C,,H,,0, 172 5.91 11.88 7.74 waxy, sweet, musty, pineapple and fruity with
a creamy, dairy nuance
7 Butanoic acid ethyl ester 000105-54-4 C,H,, 0, 116.160 0.38 0.26 0.31 Fruity, fruit, pineapple (Swieger et al., 2005)
8 Butanoic acid butyl ester 000109-21-7 C,H 0, 158.27 nd nd 0.17 mild amber, balsam, fruity
9 Butanedioic acid diethyl ester 000123-25-1 C.H,,0, 146.14 nd 0.06 0.42 apple, apricot, chocolate, grape, floral, fruity,

peach, pear; waxy, wine-like, earthy
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H ' o A S 1
A1319% 4.8 A1 % Peak area contribution lazAMAnYUzvea1s IHnauszvelulni (de)

% Peak area contribution of

Molecular Mao wine treatments Aroma descriptors
No. Compounds CAS No. Molecular - -
weight RhOne 2323 RhOne 2323 GHM
DAP 300 mg/L. DAP 500 mg/L.  DAP 500 mg/L
10 Hexanoic acid ethyl ester 000123-66-0 C,H,,0, 144.213 1.40 2.63 1.31 sweet, fruity, pineapple, waxy green, banana
11 Hexanedioic acid diisooctyl ester 001330-86-5 C,H,,0, 370.57 nd 0.45 2.03 amber liquid, mild
12 Decanoic acid ethyl ester 000110-38-3 C,H,,0, 200 5.87 7.17 5.95 floral, soap (Swieger et al., 2005)
13 9-Decenoic acid ethyl ester 067233-91-4 C,,H;O, 170.252 nd 0.15 nd waxy, green, fatty, soapy,cheese type nuance
14 Hexadecanoic acid ethyl ester 000628-97-7 C, H; 0O, 284.483 0.14 nd nd green apple (Swieger et al., 2005)
15 Pentadecanoic acid 3-methylbutyl ester 002306-91-4 CH,,0 242 nd 0.19 nd waxy, banana, fruity, sweet cognac, green
16  Tetradecanoic acid ethyl ester 000628-97-7 CH;,0, 284.83 18.32 nd nd waxy, fruity, creamy and milky with a
balsamic nuance
17 Nonanoic acid ethyl ester 000123-29-5 C,,H,,0, 186.29 nd 0.50 nd fats, wax, cheese, coconut fragrance, fruity,
rose, waxy, rum, wine natural tropical
18  Propanoic acid 2-methyl- ethyl ester 000097-62-1 C,H,,0, 116.160 nd 0.47 nd strawberry (Berre, 2008)
19 Cyclohexanepropanoic acid ethyl ester 10094-36-7 C11H2002 184.28 nd 0.13 nd powerful fruity, sweet, pineapple peach, pear
20 Formic acid hexyl ester 000629-33-4 C.H,O, 130.187 nd 2.20 nd apple, unripe plum, banana
21 Formic acid 2-phenylethanol ester 000103-45-7 C,H,,0, 150.177 nd nd 3.40 rose, green, hyacinth, herbal, watercress
22 Salicyclic acid TMS ester 003789-85-3 - - nd nd 12.77 -



http://chemse.oxfordjournals.org/search?author1=E.+Le+Berre&sortspec=date&submit=Submit
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H ' o A S 1
A1319% 4.8 A1 % Peak area contribution lazAMAnYUzvea1s IHnauszvelulni (de)

% Peak area contribution of

Molecular Mao wine treatments Aroma descriptors
No. Compounds CAS No. Molecular - -
weight RhOne 2323 RhOne 2323 GHM
DAP 300 mg/L. DAP 500 mg/L.  DAP 500 mg/L
23 Benzeneacetic acid ethyl ester 000101-97-3 C,,H,0, 164.204 nd nd 0.11 sweet, floral honey rose balsam cocoa
24 1,2-Benzenedicarboxylic acid diethyl ester 000084-66-2 C,H,0, 222 3.8 3.67 0.12 odorless
25 1,2-Benzenedicarboxylic acid dibutyl ester 000084-74-2 C,:H,,0, 278 1.05 1.65 nd -
26 1,2-Benzenedicarboxylic acid diisooctyl ester ~ 027554-26-3 C,,H,,0, 390.56 nd nd 0.7 oily
27  Phthalic acid diisobutyl ester 000084-69-5 C,H,,0, 278.34 0.67 0.34 0.89 faint odor
28 Isobutyric acid ethyl ester 000097-62-1 C,H,0, 88.11 nd nd 0.14 sweet, etherial and fruity with pungent,
alcoholic, fusel and rummy nuances
29 Isopropy! ester 000110-27-0 C,H,,0, 102.133 1.28 0.47 nd melon (Grant and david, 1990)
Terpenoids 3.35 6.2 4.74
30 Beta.-myrcene 000123-35-3 C, H 136.23 nd nd 0.33 peppery, terpene, spicy, balsam
31 Limonene 000138-86-3 C,H 136 3.10 6.0 4.21 fresh, sweet, hydrocarbon and orange citrus
odor, lemon, orange
32 Farnesyl alcohol 004602-84-0 C;H,,O 222.37 0.09 nd nd mild, fresh, sweet, linden floral
33 Beta.-linalool 000078-70-6 C,,H;O 154 0.16 0.2 0.2 citrus ,floral, swee,t bois de rose, woody,

green ,blueberry
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A1319% 4.8 A1 % Peak area contribution lazAMAnYUzvea1s IHnauszvelulni (de)

% Peak area contribution of

Molecular Mao wine treatments Aroma descriptors
No. Compounds CAS No. Molecular - -
weight RhOne 2323 RhOne 2323 GHM
DAP 300 mg/L. DAP 500 mg/L.  DAP 500 mg/L

Alcohols 14.08 25.11 17.14

34 2-methyl-1 butanol 999064-07-4 C,H,,0 88.15 nd 3.29 nd roasted wine, onion, fruity

35 3-methyl-1-butanol 000123-51-3 C,H,,0 88.15 11.87 17.08 13.02 fusel, alcoholic, pungent, etherial, cognac,

fruity, banana and molasses
36 Phenethyl alcohol 000060-12-8 C,H,,0 122 nd 3.56 3.75 floral, rose, dried rose, flower rose, water
37 1-Hexanol 000111-27-3 CH,,0 102.1 0.27 nd 0.21 pungent, etherial, fusel oil, fruity and
alcoholic, sweet with a green top note

38 2,3-Butanediol 000513-85-9 C,H,0, 90.12 nd 1.18 0.16 fruity, creamy, buttery

39 1-Hexadecanol 036653-82-4 C,H,,0 242.45 1.94 nd nd waxy, floral
Acids 1.40 0.90 0.09

40  Acetic acid 000064-19-7 C,H,0, 74.08 1.4 0.54 0.09 pungent, sour, vinegar odor

41 Octanoic acid 000124-07-2 C,H,,0, 144.21 nd 0.36 nd acidic, Fruity, Soapy, Sour
Miscellaneous 354 25.86 40.38

42 Eicosane 000112-95-8 C,H,, 282.55 16.19 19.25 27.53 waxy

43 1-Nonadecane 018435-45-5 C,,Hy 266.51 0.98 0.14 - -

44 1-Dodecane 000112-41-4 C,H 168.32 nd nd 5.81 -

127724
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A1319% 4.8 A1 % Peak area contribution lazAMAnYUzvea1s IHnauszvelulni (de)

% Peak area contribution of

Molecular Mao wine treatments Aroma descriptors
No. Compounds CAS No. Molecular - -
weight RhOne 2323 RhOne 2323 GHM
DAP 300 mg/L. DAP 500 mg/L.  DAP 500 mg/L
45 Tetradecane 000638-36-8 C,,H,, 198.39 0.33 nd nd mild waxy
46  Nonadecane 000629-92-5 C,H, 268.52 0.24 nd nd bland
47  Octadecane 000593-45-3 CHy 254.50 0.44 0.96 nd -
48 Cyclotetradecane 000295-17-0 C,,Hy 196.38 0.11 0.08 nd -
49 2,6-Di(t-butyl)-4-hydroxy-4-methyl-2,5- 000000-00-0 C,;H,,0, 236 nd 0.30 nd rancid, butter
cyclohexadiene-1one
50  Butylated hydroxyanisole (BHA) 025013-16-5 C,,HO, 180.25 0.28 nd nd mild rubbery
51 Palmitaldehyde 000629-80-1 C,H,,0 240.43 1.33 0.70 1.03 cardboard
52 Butylated hydroxytoluene (BHT) 000128-37-0 CH,,0 220.36 13.64 3.47 4.24 mild phenolic, camphor
53 Hexahydrofarnesyl acetone 000502-69-2 C,H; O 268.48 1.86 0.87 0.64 oily, herbal, jasmine, celery woody
54 Heneicosane 000629-94-7 C,H, 296.58 nd 0.09 nd waxy
55 Tetradecanal 000124-25-4 C,HyO 212.736 nd nd 1.13 fatty, waxy, dairy, creamy and fishy with a

fruity, pear nuance

1
% Peak area contribution = (100 x curve area of each compound of the sample)/Total curve area of the sample

2 a .
N : http:// www.thegoodscentscompany.com/index.html
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1
Relative factor of Mao wine treatments

No. Compounds Rhone 2323 Rhone 2323 GHM
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L
Ester
1 Acetic acid 3-methyl butyl ester 1.00 nd 1.04
2 Acetic acid 2-methylbutyl ester 1.00 1.61 nd
3 Acetic acid 2-phenylethyl ester 1.00 2.44 nd
4 Acetic acid 2-propenyl ester nd 1.00 nd
5 Octanoic acid 3-methylbutyl ester 1.00 3.71 1.19
6 Octanoic acid ethyl ester 1.00 2.01 1.31
7 Butanoic acid ethyl ester 1.46 1.00 1.19
8 Butanoic acid butyl ester nd nd 1.00
9 Butanedioic acid diethyl ester nd 1.00 7.00
10 Hexanoic acid ethyl ester 1.07 2.01 1.00
11 Hexanedioic acid diisooctyl ester nd 1.00 4.51
12 Decanoic acid ethyl ester 1.00 1.22 1.01
13 9-Decenoic acid ethyl ester nd 1.00 nd
14 Hexadecanoic acid ethyl ester 1.00 nd nd
15 Pentadecanoic acid 3-methylbutyl ester nd 1.00 nd
16 Tetradecanoic acid ethyl ester 1.00 nd nd
17 Nonanoic acid ethyl ester nd 1.00 nd
18 Propanoic acid 2-methyl- ethyl ester nd 1.00 nd
19 Cyclohexanepropanoic acid ethyl ester nd 1.00 nd
20 Formic acid hexyl ester nd 1.00 nd
21 Formic acid 2-phenylethanol ester nd nd 1.00
22 Salicyclic acid TMS ester nd nd 1.00
23 Benzeneacetic acid ethyl ester nd nd 1.00
24 1,2-Benzenedicarboxylic acid diethyl ester 31.67 30.58 1.00
25 1,2-Benzenedicarboxylic acid dibutyl ester 1.00 1.57 nd
26 1,2-Benzenedicarboxylic acid diisooctyl ester nd nd 1.00
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1
Relative factor of Mao wine treatments

No. Compounds Rhone 2323 Rhone 2323 GHM
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L
Ester
27 Phthalic acid diisobutyl ester 1.97 1.00 2.62
28 Isobutyric acid ethyl ester nd nd 1.00
29 Isopropyl ester 2.72 1.00 nd
Terpenoids
30 Beta.-myrcene nd nd 1.00
31 Limonene 1.00 1.94 1.36
32 Farnesyl alcohol 1.00 nd nd
33 Beta.-linalool 1.00 1.25 1.25
Alcohols
34 2-Methyl-1 butanol nd 1.00 nd
35 3-Methyl-1-butanol 1.00 1.44 1.10
36 Phenethyl alcohol nd 1.00 1.05
37 1-Hexanol 1.29 nd 1.00
38 2,3-Butanediol nd 7.38 1.00
39 1-Hexadecanol 1.00 nd nd
Acids
40  Acetic acid 15.56 6.00 1.00
41 Octanoic acid nd 1.00 nd
Miscellaneous
42 Eicosane 1.00 1.19 1.70
43 1-Nonadecane 7.00 1.00 nd
44 1-Dodecane nd nd 1.00
45 Tetradecane 1.00 nd nd
46 Nonadecane 1.00 nd nd
47  Octadecane 1.00 2.18 nd
48 Cyclotetradecane 1.38 1.00 nd
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1
Relative factor of Mao wine treatments

No. Compounds Rhone 2323 Rhone 2323 GHM
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L
49  2,6-Di(t-butyl)-4-hydroxy-4-methyl-2,5- nd 0.30 nd
cyclohexadiene-1one
50  Butylated hydroxyanisole (BHA) 1.00 nd nd
51 Palmitaldehyde 1.90 1.00 1.47
52 Butylated hydroxytoluene (BHT) 3.93 1.00 1.22
53 Hexahydrofarnesyl acetone 291 1.36 1.00
54  Heneicosane nd 1.00 nd
55 Tetradecanal nd nd 1.00

1 . . a .
Relative factor = comparison of % peak area contribution of each volatile aroma compound between the treatments
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m319d 4.10 Wuavesarslinauszmelulnindiefeunuasunasgiu

Esters
Butanoic acid ethyl ester 53 1.16 3.27 347
Hexanoic acid ethyl ester 22.29 18.44 61.33 14.89
Nonanoic acid ethyl ester 25.8 nd 1.89 nd
Tetradecanoic acid ethyl ester 28.4 16.86 nd nd
Phthalic acid diisobutyl ester 28.7 8.77 7.29 9.02
Cyclohexanepropanoic acid ethyl ester 26.5 nd 1.41 nd
Hexadecanoic acid ethyl ester 29.13 1.80 nd nd
Terpenoids
Limonene 23.5 2.11 322 2.24
Beta.-myrcene 28.3 nd nd 3.71
Alcohols
2-Methyl-1 butanol 13.1 nd 50.49 nd
Phenethyl alcohol 24.44 nd 83.16 42.40
2,3-Butanediol 7.4 nd 6.73 1.80
Acids
Acetic acid 3.6 18.37 12.53 4.83
Octanoic acid 25.0 nd 8.39 nd
Miscellaneous
Eicosane 28.9 1.37 2.86 13.77
Butylated hydroxytoluene (BHT) 27.0 179.26 47.97 80.93

! compared the concentration of the volatile compound with the internal standard solution by using GC-MS
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ulaanan
Mao wine treatments
Characteristics' Yeast Rhone2323 Yeast Rhone2323 Yeast GHM
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L

Appearance " 2.31+0.63 2.23+0.44 2.00 +0.58
Aroma and bouquet ™ 3.00 + 1.35 3.85+1.28 3.54 +0.88
Taste ™ 3.38+1.19 3.62+0.96 3.54+0.97
Aftertaste ™ 1.54+0.88 1.77+0.73 1.92 +0.64
Overall impression ™ 0.85+0.38 1.08 +0.28 0.92 +0.49
Total scores’ 12.08 +2.93 12.92 +3.01 12.77 + 2.80
Quality level Good Good Good

Data present : Mean + sd

ns : not significant difference (p<0.05) with in the same row

1Appearance, Aftertaste: 3 = excellent 2 =good 1 =need improvement 0 = objectionable

'Aroma and Bouquest, Taste : 6 = exceptional 5 = excellent 4=good 3 =pleasant 2= acceptable 1 =need
improvement 0 = objectionable

" Overall Impression : 2 =excellent 1=good 0= objectionable

? Total scores : 18-20 = extraordinary 15-17 =excellent 12-14 =good 9-11 =pleasant 6-8 = acceptable

0-5 = need improvement

a Y o Y A g
M131910 4.12 iﬂﬂammﬂmaﬂymxmuﬂaumaﬂ’smm

% Frequency of Mao wine treatments

Aroma scores Yeast Rhone2323 Yeast Rhone2323 Yeast GHM
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L

Objectionable (o points) 0.00 0.00 0.00
Need improvement (1 points) 15.38 7.69 0.00
Acceptable (2 points) 23.08 23.08 7.69
Pleasant (3 points) 23.08 7.69 46.15
Good (4 points) 23.08 30.77 30.77
Excellent (5 points) 15.38 23.08 15.38
Exceptional (6 points) 0.00 7.69 0.00

% Total 100.00 100.00 100.00
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45 - ° M Rh6ne2323 vs. DAP 300 mg/L

40 J B Rhoéne2323 vs. DAP 500 mg/L

35 m GHM vs. DAP 500 mg/L
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Objectionable Needs Acceptable Pleasant Good Excellent Exceptional

Improvement Aroma Score
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2 Y @ Y a g
13191 4.13 5@833%@\‘1?}&!@ﬂHﬂJgﬂWuiﬁﬂ)"lWll’éN"humﬂ

% Frequency of Mao wine treatments

Taste Score Yeast Rhone2323 Yeast Rhone2323 Yeast GHM
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L
Objectionable (o points) 0.00 0.00 0.00
Need improvement (1 points) 15.38 0.00 0.00
Acceptable (2 points) 0.00 7.69 15.38
Pleasant (3 points) 23.08 46.15 30.77
Good (4 points) 53.85 23.08 38.46
Excellent (5 points) 7.69 23.08 15.38
Exceptional (6 points) 0.00 0.00 0.00

% Total 100.00 100.00 100.00
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B Rh6éne2323 vs. DAP 300 mg/L
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M GHM vs. DAP 500 mg/L

Objectionable Needs Acceptable Pleasant Good Excellent Exceptional
Improvement Taste Score
a Ay o o a w1 Agqus o o ¢
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Personal data Frequency %

1. Sex

Male 49 46.2

Female 57 53.8

Total 106 100.0
2. Age

21-30 yrs. 21 19.8

31-40 yrs. 34 32.1

41-50 yrs 27 25.5

Older than 50 yrs 24 22.6

Total 106 100.0

3. Highest education level

Primary school 31 29.2
Diploma 18 17.0
Bachelor degree 42 39.6
Higher than bachelor 15 14.2

Total 106 100.0
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M5199 4.14 FoyanalsznsMaAn YA VLDV AU (70)

Personal data Frequency %

4. Occupation

Student 8 7.5
Private sector 5 4.7
Freelance/merchant 17 16.0
Farmer 25 23.6
Other 15 142
Total 106 100.0

5. Earning/month

Less than 5000 Baht 24 22.6
5000-10000 Baht 30 28.3
10001-15000 Baht 15 14.2
Higher than 15000 Baht 36 34
No comment 1 0.9
Total 106 100.0
6. Domicile
Sakolnakorn province 83 78.3
No comment 6 5.7
Other 17 16.0
Total 106 100.0
n=106
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q‘ 9 a a 4
131491 4.15 ﬂlﬂi;ljﬁWi]@]ﬂiSiJﬂﬁ‘UiIﬂﬂul’Ju

Personal data Frequency %

1. How often do you drink wine?

1-4 times a week 19 17.9
Once a month 22 20.8
2-3 times a month 22 20.8
4-5 times a month 10 9.4
Once a year 33 31.1
Total 106 100.0

2. Where do you buy a wine?

OTOP shop 66 51.1
Wine shop 17 13.1
Convenience store 9 6.9
Duty free shop 7 54
Restaurant, bar, club 3 2.3
Other 16 124
Total 106 100.0

3. What is the preferable rate of wine?

Less than 500 Baht 75 70.8
500-999 Baht 26 24.5
1,000-1,999 Baht 3 2.8
Higher than 2000 Baht 2 1.9
Total 106 100.0

4. How is your wine knowledge?

Nothing 15 14.2
Slight 64 60.4
Middle 27 25.5
Expert 0 0

Total 106 100.0

5. What is your most favorite wine style?

Red wine 67 63.2
Spy 32 30.2
White wine 14 13.2
Any 13 12.3

Other 5 4.7
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4 a = d 1
M519N 4.15 Foyanganssumsus Ina’lnl (de)

Personal data Frequency %

Total 106 100.0

6. What is your most favorite wine country?

Thailand 85 48.8
France 29 16.6
Australia 11 6.3
Chili 7 4.0
Italy 7 4.0
Newzealand 3 1.7
America 3 1.7
South Africa 3 1.7
Spain 2 1.1
Other 3 1.7
n=106

o Aq Y v A A dy s d o o A o v w dy Y
Taden1Flunisaaduludendge Tnineglunusdinguinigaaiudiduail a1

U

J 9 9 '

@ a A Y g a v
ﬁﬂ‘]elmg’l]ﬂﬂ{] TN uazﬂaumm”l’m mumaﬂanmmmﬂiﬂwuminma %ummwa"lw

o J 1A a o ° a o ° o
1491110 5101 wvasiumTelszmaduaa Auuzihnnd1ndsa uazdwuzihainmiidonse

=

@ Y J A
TN ﬁﬁ'ﬂ%’lﬂﬂ’]ﬁﬂixﬂ’J@uhu (11990 4.16)

! o w o A v A 4 4
M9 4.16 anudagaestitenlFlumsanduladonagelni

Score (%)
Factors Not Very Most No
Important
Important important  important comment
1. Kind of fruit wine 8.5 35.8 28.3 274 0
2. Source of wine production 12.3 38.7 36.8 11.3 0.9
3. Price 7.5 50.9 26.4 14.2 0.9
4. Brand 10.4 48.1 17.0 23.6 0.9
5. Suggestion from close friends 8.5 50.0 27.4 11.3 2.8
6. Suggestion from wine book or wining 9.4 443 33.0 10.4 2.8
award or sensory score
7. Appearance, aroma, flavor and taste of 0 30.2 31.1 37.7 0.9

wine

8. Nutritive values 2.8 37.7 28.3 30.2 0.9
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v o ' ¢ 1 Aa g o Y

HANITNAABUANNIUNAZMTEBNTUAI0619 1l Tims 198adarewug GHM
1 [ =\ a Aa o a % [ d a a o 1 Y a =
sawnvuen Tudsureaa 500 Haansu/aas nazddegia lteguidamiaiad wu gusnall

v @ v W J @ A a @
anursouasnmanymznelszamduia 1l 3 guanywue 1dun naw sand vazanulszivle
Tagsawegluszauivon naz lilinnuuanawedelisdnyn1eada (p<0.05) (13199 4.17) uay
Y a o g v d 19 o w A A Jd J
Au5 Inaveusy Ininiwaz Inlequiosas 92 uag 86 mud1a nazfndnvzde Ininiwaz i
pyunaaaUINT LI luI 1321919 500-999 UMioeaz 68 1Az 73 MR (A13197 4.18)
d‘ = v W d d a a 7

m319f 4.17 nfieuiisuazuuunalszamdudaues Inimiwaz TnleguiFawgivduuy Central

location test

Average scores

Characteristic
Mao wine' Commercial grape wine
Aroma’ 4.46+1.22 4224130
Taste’ 4274125 435+ 1.41
Acceptability” 1.41 +0.54 1.40 +0.58

Data present : Mean + sd

ns : not significant difference (p < 0.05) within the same row

' The wine sample of yeast strain GHM vs. DAP 500 mg/L

*Aroma, Taste : 6 = exceptional 5 =excellent 4 =good 3 =pleasant 2 =acceptable 1 =need improvement 0=
objectionable

} Acceptability : 2 =excellent 1 =good 0= objectionable

d‘ [ v A g Y a A d d a a 4
M13191 4.18 miﬂ’ommmzmmﬂauiwamammTﬂﬂmm”hmmuaz”lauagumwwm%

Mao wine' Commercial grape wine
Data
Frequency % Frequency %

1. Acceptability

Yes 98 92.5 92 86.8

No 8 7.5 14 13.2

Total 106 100.0 106 100.0
2. Decision to buy (at rate of 500-999 Baht)

Yes 73 68.9 78 73.6

No 33 31.1 27 25.5

No comment 0 0 1 0.9

Total 106 100.0 106 100.0

' The wine sample of yeast strain GHM vs. DAP 500 mg/L



99

a ~ [ v A dy g Y a [
Waﬂ13ﬂ9ﬂ1uﬂ1ilﬂaEJ'L!LLI]ﬁ\iﬂWiﬁlleli’ULL'ﬁgﬁﬂﬁuﬁléﬂcﬁﬂll'lumVUﬂ\‘lﬂUiIﬂﬂﬂﬂuua$
o 9 9 4 Yo 9 a A = J
T‘ia\1%WﬂﬂﬁWUﬂl@yﬁ@11‘!ﬂi$Iﬂ‘BUﬂ15llﬂi'ﬂ’fﬂiﬁTL!’é]lalyla’é]ﬁi$Wﬁﬂﬂ??ﬂﬂﬂﬁ%Iﬂ%’UﬁﬂQ’ﬂJﬂWW
1 Y a Y] S 1 o 9 9 0 7Y
WUN R‘!UijﬂﬂEl’t]ll‘i'Uul'JuHﬂﬂ’E]ul!ﬁ3?7'(3\11’131‘U"U@3;|'ﬁ§’nu1]igiﬁl‘ﬁuﬁ@q%ﬂ1wuhuiﬂﬂa$ 92 1ag
o w a aa J a [ a @ o 4
98 ANy taznansUseiiuneanauuy McNemar test WU ﬁuﬂnmamuwammm%u
1 da! A 9 F) d ] A v o w an Y Aa Aa
NI ENIITBYan T Terinagun neg 1l iadAYN A da (p<0.05) HazHL3 InAfa
v ¥ d { o ] v 1 @
'Ni]%é]ﬂff)hl'luLNWﬁ%WﬁHWﬂﬁluiWﬂWigﬁ'}N 500-999 ‘UTV]ﬂﬂullﬁ%ﬁﬁﬂﬂi1ﬂ%@uﬁﬁ%}@ﬂa$ 68 Liay 78
o W a an 1 a v A :&’ a v 4
AUAIAY taznamsUsziuneadauuy McNemar test W1 é’uﬂﬂﬂﬁmmﬂﬁuiwawammm
d [} v (% aa 1 [ 9 9 g ~
”l’;mm”lmmm”mﬂummm (p=0.05) ﬂauuaz‘wm‘mmmay)amuﬂiﬂwumqmmw (GRERNAT

4.19 118 4.20)

v Y
Y] a (% d 1 @ (%
ﬂ"lﬁNﬁ 4.19 L‘LFJ'EJ‘ULﬁEJ'UﬂTiEJE)lJ'i‘ULLﬁ%ﬂﬁé]ﬂfﬂNﬁ@“I.ﬂﬂl"Vﬂ’)u!NWﬂﬂuLm%ﬁﬁ\imﬂﬂﬁi‘U‘ﬂiTlJ

J a
sz Tomivosmsduoyyaddsy

Before antioxidant After antioxidant
Data acknowledgement acknowledgement
Frequency % Frequency %

1. Acceptability to Mao wine

Yes 98 92.5 104 98.1

No 8 7.5 2 1.9

Total 106 100.0 106 100.0
2. Decision to buy (at rate of 500-999 Baht)

Yes 73 68.9 83 78.3

No 33 31.1 23 21.7

Total 106 100.0 106 100.0

q‘ a 4 A [ v A i‘ d Y a U
M13191 4.20 ﬂ”li’JLﬂi”l%?iﬂ”lilﬂaEJ‘L!LL']JENﬂ”liEJmJ51J!,La$ﬂ”li@]ﬂﬁu(lﬂﬁlfﬂlhumWmﬂﬂﬁjﬂijﬂﬂﬂ@u

uaznaInswtoyans lasumssueyyasdse InolHnaiin McNemar Test'

2

Factors X p-value
Acceptability 24.97 0.031
Decision to buy 20.23 0.064

" evaluated by Chi-square, df = 1
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2.2 HANINATRUAMMNMIUSZaNANRAAIITNINATOLITINI U

HAN1TNATOUAUN NN T A MATUAAR21095N15NATDUITINT 52U (Descriptive

9
%

. 1 9 . g A A FI) 4 o 4
analysis) Tagn15SHIAIAIWIAT Y (Intensity) 11!131!&1111/]\1 3 mmﬂaamamﬂ%ammawu‘g

a o

Rhone2323 saunuuen Tuilouvleawla 300, uaz 500 Tadniw/ans, nagmslFadaioius GHM

A a o a = v

saunuuey Tuilsuoama 500 Hadnsu/aas wui Jamanuazniadszamduiadiunau

q

9 ' v '
a

$1mau 29 quansuz F1lninime 3 Fameassiinundennuuvesnauniasisamnaduasa
a ] A A ' A = A
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g A A ~ 9 A o o
NT2RYY (6.41-6.96) LATNAUNTU (6.10-6.76) HazNAURABANNTNVDINAU TOAMIGA (2.49-3.88)
] J o 1 A A = 1 @ A 9 1% aw
1@ 12116208199 3 Fanaaed TaNUuAnA19AY (p=<0.05) (A15199 4.21) TBANGOINUNIUIIY
v o A Jd o J A [ 2

mynadounilszamdunavesnaululnio§uaeniug Cabernet Sauvignon NimanyMENAY

o o a 2 { o o 1 A s A { 2 a
$1uau 32 quanyue tazytanauidiag laun nauuuaamelsun NauDYUDs naunsn Ineaa

4 a 2 o 7 { 4
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9
wa'lsl (Whasley et al., 2010)
a 7Y o VW . A g o A A
M3AT1ERI0Ya TAen13 T unNguAIs (Factor Analysis) ioAUMIAMENBAUZNAUN
1 d 1w 1 { 1 (3 v LY 2 o

Taamuvee 1ninidiedns (31 4.22) nun dudsquansuzmalszamdudadunausium
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Usznoudronausiuan 1 ¥iia wazngunau lifialszaqd (Defect) Usznoudlonausiuau 4
Wi

asdszneviiiilfiRanauriadie q Adnzd 18 Tas19iaT 09 Gas Chromatography-
Mass Spectrophotometry (GC-MSD) sz 58 vila mammﬁmﬂanmu Aroma descriptors ‘1/1

"lm"umﬂ@maauwmumivlﬂvluumuldiwmﬂuﬁu Aroma descriptors iU U INBAA1T81984

Y
Yo A

(3199 4.8) " Tenslsenenlinau iaunsasasuunidhy 6 nguaananteau ldaet
ngu 1 nauna'ld Usznoudas a13132n0U Acetic acid 2-methylbutyl ester, Acetic acid
2, 11a& 3 phenylethyl ester, Acetic acid 2-propenyl ester, Octanoic acid ethyl ester, Decanoic acid ethyl
ester, Octanoic acid 3-methylbutyl ester, Pentadecanoic acid 3-methylbutyl ester, Butanoic acid ethyl
ester, Hexanoic acid ethyl ester, Tetradecanoic acid ethyl ester, Butanedioic acid diethyl ester,
Cyclohexanepropanoic acid ethyl ester, Isopropyl ester, Propanoic acid 2-methyl- ethyl ester, Formic
acid hexyl ester, Nonanoic acid ethyl ester, Isobutyric acid ethyl ester, Butanoic acid butyl ester,
Limonene, Beta.-myrcene, 1 -Hexanol, Beta.-linalool, 3-Methyl-1-butanol, 2,3-Butanediol I & &
Octanoic acid

ngu 2 naurn Uszneudis m313En0Y Octanoic acid 3-methylbutyl ester, Pentadecanoic
acid 3-methylbutyl ester, Hexanoic acid ethyl ester, Propanoic acid 2-methyl- ethyl ester, 9-Decenoic
acid ethyl ester, Formic acid 2-phenylethanol ester 1461 Beta.-linalool
ngu 3 nauayung Uszneude @13152noU Formic acid 2-phenylethanol ester, Beta.-
myrcene, Butylated hydroxytoluene (BHT), Hexahydrofarnesyl acetone

ﬂ;’q’Mﬂﬁumﬁma ﬂizﬂ@ﬂﬁjﬁﬁl 15152 N0V Benzeneacetic acid ethyl ester, 2 11% 3-
Methyl-1 butanol
ngu s nauaen 1y Ysznoudas @15152n 0 Nonanoic acid ethyl ester, Phthalic acid
diisobutyl ester, Nonanoic acid ethyl ester, Benzeneacetic acid ethyl ester, Butanoic acid butyl ester,
Formic acid 2-phenylethanol ester, Beta.-myrcene, Phenethyl alcohol, Beta.-linalool, Farnesyl
alcohol, 1-Hexadecanol, Hexahydrofarnesyl acetone

ngu 6 navu liadszasd Ysznoudie a15Uszney 1,2-Benzenedicarboxylic acid dibutyl
ester, Nonanoic acid ethyl ester, Tetradecanoic acid ethyl ester, Phthalic acid diisobutyl ester, 9-
Decenoic acid ethyl ester, Isobutyric acid ethyl ester, 1 -Hexanol, 3-Methyl-1-butanol, Acetic acid,
Octanoic acid, 2,6-Di(t-butyl)-4-hydroxy-4-methyl-2,5-cyclohexadiene-1one, Butylated

hydroxyanisole (BHA) 1ia¢ Palmitaldehyde
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4 1 v v o a d
M319h 4.21 ﬂ1ﬂ'3”|3JLGﬁ}3J (Intensity) Gllﬂﬂﬂﬂlaﬂ‘]&lﬂl%‘ﬂ”l\iﬂigﬁ”lTlﬁ‘JJWﬁ@gﬁuﬂﬂu"U@\‘lllfJum”l

PHUMITHINUULL Tauanan

. . . ns
Aroma intensity of Mao wine treatments

q 1
Aroma descriptors

Yeast Rhone2323 Yeast Rhone2323 Yeast GHM
DAP 300 mg/L DAP 500 mg/L DAP 500 mg/L
1 Resin 3.9240.95 4.73+0.99 4.83+0.97
2 Pineapple 4.57+0.85 5.29+0.88 5.17+0.94
3 Strawberry jam 521+ 1.45 4.84+ 1.29 4.56 +1.58
4 Orange peel 5.41+1.04 5.19+0.81 5.30+0.82
5 Mulberry 7.06+ 1.01 6.68 £1.40 6.66 £1.33
6 Dried rosella 6.96 £0.99 6.41 £1.48 6.45+0.92
7 Prune 6.10 £1.23 6.73+ 1.45 6.76+ 1.45
8 Tamarind 6.97 £0.92 6.10+3.25 6.12 £1.08
9 Passion fruit 3.83+1.09 4.27+0.74 4.75+0.93
10  Banana 3.75 £1.05 4.65 +0.79 4.50 £0.75
11 Blueberry 497+ 1.26 5.03 £1.17 5.53£0.90
12 Apple 4.41+0.91 4.26 £1.58 4.52+0.88
13 Green grass 4.96+ 1.41 5.04 £1.47 4.70 +1.41
14 Bell pepper 5.11+1.25 5.64+ 1.40 5.78 £1.65
15 Mint 4.26 +1.07 4.63 £1.13 5.04+1.37
16  Dried grass 4.26 £1.26 3.99 +1.58 4.34 +0.67
17 Pepper 4.87+0.95 5.20+0.96 5.07 £1.12
18  Clove 4.43 +0.88 4.20+0.74 4.41+1.24
19 Cinnamon 3.57+1.13 4.13 £0.65 3.54+1.02
20 Vanilla 4.19+ 1.04 398 +1.18 4.30+0.76
21  Oak 2.49+ 1.00 3.10 £0.87 3.88 £1.20
22 Coffee 3.82 £0.86 4.03 £0.90 3.63+1.49
23 Caramel 4.24 +0.03 4.33 £1.19 4.73 £0.90
24 Rose 4.86 +1.11 5.16 £1.37 5.24 +0.70
25  Honey 5.47 £0.87 5.00 £1.26 5.78+ 1.54
26  Pickled 4.48 +1.55 4.18 £1.66 4.66 +1.45
27  Musty 3.34+0.76 3.36 £1.16 3.31£0.70
28  Vinegar 3.19 +£0.90 3.03 +£1.41 3.56 £0.74
29  Sulphur 4.81+1.58 5.77+0.95 5.31+1.38

' Measured on a 15-cm unstructured line scale
* Mean + sd

™ Not significant
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Mao Wine Aroma Wheel

4 A2 v o A d
gﬂﬁ 4.23 19denaurIerIanyurnanved 111 (Aroma wheel)
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q‘ 1 . o o 1 % S 1A v 9
M1319N 4.22 A1 Factor loading "'IJ'E]\WI”JLLIIiiuﬂT'ii]ﬂﬂQ?J@]’JLLﬂﬁ (Factor 1-6) "IJ'E]\T]’I,’JTJQJ”W]WNﬂﬂ'JEJ

J v J 1 (% A a o A ]
?memﬂwu‘g Rhone2323 saunuueu Tuileueaa 300 NAANTN/AAT LAZHIUNIT

wiinuuui lasanan

Aroma descriptors

Aroma groups

1 2 3 4
Vinegar 811 203 272
Musty .804 337
Oak .768 -322 299 .266
Passion fruit 725 389 400 236
Apple .706 .290 485 222
Cinnamon .681 448 431 203 209
Pickled .658 464 408 241
Coffee .570 .350 469 366
Banana .565 421 .520 .348
Pepper 528 524 274 450
Bell pepper 228 .837 313
Green grass 293 756 207 264
Clove 344 727 328 277
Vanilla 430 .640 470 238
Pineapple 276 .626 245 447
Dried grass 501 .547 .535
Sulphur .266 784 372
Blueberry 339 461 .629
Mint 243 .622 211
Caramel 289 483 .586 413 275
Orange peel 442 581 372 240
Resin 368 714 247
Mao 228 223 204 11 295
Prune 243 300 .529 479 409
Honey 472 449 278 AT72 370
Tamarind 259 789
Strawberry jam 254 482 252 .509 247
Rose .890
Dried rosella 358 .549 .638
% of Variance 21.98 18.23 15.35 11.82 7.52 7.34
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q‘ ] . o o 1 % S 1A v 9
M1319N 4.23 A1 Factor loading ﬂjmmuﬂﬂumi%ﬂﬂqumuﬂs (Factorl1-6) "IJ@\T"I,’JT!L‘JJ”IVIW‘JJﬂﬂ’JEJ

Badaenus Rhone2323 sauruney Tudlsulodana 500 Haaniu/aas tazrums

winuuui lasanan

Aroma descriptors

Aroma groups

2 3 4 5
Dried grass .884 .309
Passion fruit .868 308
Pepper .839 371 223
Honey 799 332 327
Green grass .789 292 327 303
Pickled vegetable 776 442 261
Vanilla 725 423
Clove 716 469 .200
Bell pepper 713 231 453
Apple .672 351 393 320
Banana .654 349 441 354
Caramel .634 261 310 350 406
Blueberry .619 299 206 216 434
Vinegar 387 .823
Oak 207 .766 305 -.266
Coffee 364 737 345 292
Musty 463 731 263
Cinnamon 483 .658 281 339
Rose .845
Strawberry jam 257 262 .800
Resin 406 .627 418
Pineapple 391 210 394 251 394
Prune 745 494
Mao 381 270 .682 251
Orange peel 495 296 347 .530
Sulphur 298 815
Mint 267 326 .740 218
Dried rosella .240 405 459 A73
Ripened Tamarind 237 919
% of Variance 30.93 15.84 10.34 10.24 10.06 6.46
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q‘ ] . o o 1 % S 1A v 9
M1319N 4.24 A1 Factor loading ﬂjmmuﬂﬂumi%ﬂﬂqumuﬂs (Factorl1-6) "IJ@\T"I,’JT!L‘JJ”IVIW‘JJﬂﬂ’JEJ

14 o d 1 [ a a o Aa ] o
'?Jﬁmwwu‘g GHM saunuueu Tudseunedmla s00 NAANTN/ANT LUAZHIUNITHUN

v Tasanan

Aroma attributes

Aroma groups

1 2 3 4 5
Musty .861 274
Passion fruit .816 405
Vinegar .805 333 -338
Green grass 765 364 232
Pickled vegetable 752 S15 292 210
Apple 722 298 525 229
Blueberry .686 571
Banana .686 263 472 227 241
Cinnamon .674 365 231 372
Bell pepper .653 375 327 270
Clove .566 526 357 366
Dried grass 441 791 274
Honey 212 753 421 260
Coffee 471 712 381
Oak 312 702 478
Pepper 383 .700 397
Vanilla 499 673 309 242
Caramel 336 .617 337 .549
Strawberry jam 341 746
Resin 210 .706 329
Dried rosella 246 .643 334 371
Sulphur 217 .623 447
Mulberry .529 236 .543 328
Mao 707
Tamarind .306 291 243 .590 334
Prune 337 291 259 .569 272
Orange peel 370 282 522
Rose 206 .844
Mint 239 220 851
% of Variance 26.59 18.55 14.26 10.02 6.12 5.93

XXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXX XXX XX XXXXX
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