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DE(Vitis amurensis)®| F7|4 SRS CM(HES $ET)9 22 UE 7|1ZHES oxalic acid®t fumaric acids 0|2 =X
B9, malic acide 3320.4~2384.4ppm, tartaric acids 2607.5~1005.1ppmQE WHJ|7F S0k ZABI9C} Lactic acids
968.1~1200.5ppm, acetic acid= 245.8~2415.2ppm, succinic acide 173.4~287.2ppm, citric acid= 665.7~1828.6ppme| =7t
FHE LEILAQICE Nv(EZET ME 8 2EaF)e] HRols MEo| ZAL NE 81 Qo LE8 4= gIlAlke]
O] CHE Zd0f HiBte] HAHCE A LERICL Malic acids 5710.8~4483.1ppm, tartaric acids 2829.2~1696.0ppm,
succinic acide 388.1~3123ppmEE H&E7|7F E0F ZhA319 90, lactic acids 1427.7~2649.7ppm, acetic acids 167.4~
1829.50pm, citric acide= 924.6~1914.1ppm2E =7} FME LIEHYYICE

CM HEF WY £ MMS 87| MEOZR acids 10E5], alcohols 12E5, aldehydes 158, esters 1858, furans ¥
phenols 6&5F !
pherols 45RE HOISICL MIWHO L2 acdBE oD 2H oM HEZO| BBAI| EME n-caproic acits
0.46ppm, caprylic acid = 0.41ppm, 12|11 n-capric acidi= 0.13ppme LIELHASH, NM2| ZS n-caproic acid, 0.64ppm,
caprylic acid 0.56ppm, n-capric acid 0.40ppm2E CMELHE NMQ| BHEH] S| LIERITE CM2| alcoholBo] B2 3-methyl-
1-pentanol, 1-heptanol, 2,3-butanediol, ethylcarbitol0, NM2| Z isopentyl alcohol, 3-methyl-1-pentancl, 1-heptanol, 2,3

ook

_{

HOISKIT, NM HERE acds 11E], alcohols 1158, aldehydes 1E8, esters 2188, furans &

A Opt
nom

butanediol, ethylcarbitol2 HEFN ZASIK| YL, YL a0 o8] MMEeE 2% LISF och HEFM=
benzeneethanol, isopentyl alcohol, 1-hexanol, 2,3-butanediol®] §H&F =O&F LIEMALE W&ET[7F £ 1-hexanol2] BHS B
B CM2 0.56-1.10ppm, NME 0.23-0.650pme R SISHI| UASHs HASOR oMo AR O B 82k2 LIERIC) Ester
Fo| ZF CM HEZ0|= ethyl caproate 0.12ppm, ethyl lactate 0.03ppm, ethyl caprylate 0.14ppm, ethyl acetate 0.05ppm,
ethyl valerate 1.31ppm, 2-phenylethyl acetate 0.07ppm, 2-ethyl caproate 0.35ppm&} ethyl palmitate 0.37ppm0] ESEA T
NM MEZFE ethyl caproate 0.12ppm, ethyl lactate 0.01ppm, sthyl caprylate 0.14ppm, ethyl acetate 0.02ppm, ethyl valerate
0.53ppm, 2-phenylethyl acetate 0.03ppm, 2-ethyl caproate 0.32ppm, ethyl palmitate 0.06ppm, ethyl oleate 0.05ppm, ethyl
linoleate 0.05ppmE LEHHCM, HEET|0E HE Uasls ZHES UEMNACL oM HEZS} NM HEF HsZAE o
Algh ZHE MZL 87, ok BF Bt 2% o] 0|7t UUCHp0.05). NM HEFE oM BT B} Mz g

th ool 29 OMEL 22 7ISEE LEHHO Won F2 Aok #0h H2oto] 28 “AZCkD Basin) &
BHHILo] T oMO| NMELL o7t = T 9l
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& 5)o) gtk Cabaroglu et al(1997), Chisholm et
al(1995), Killian et al(1979), Presa-Owens et al(199),
Salinas et al(1994), Darias-Martin et al(2000)]. 45
o g dutHo g A 7kA FoF v 4 SiEd
AAE F4 A7 AL des e gAE @
a3 & axo] A AAEE T ARe AL
F7F SAEEM AAEE F7E o] Al 7HA Fol
Egor A8ty B (bouquet) Bte SR H
AZo 718 mdsiA "k HERY F AR
o AT Fuy SRS ZE volatile organic
acid, aldehydes$®, alcohol®, esterfrb =d o5 W
& HES fity acid esterdt I F YF-L0] AAFAL
QolA FHAFE BH frity’ | floral T AFEE Fof
s Bt Nykanen ef al(1964), Soles et al(1982),
Suomalainen et al{1978) ], E 28] ester7t T H
= 712 Nordstrom(1964)0) 281913, Shreier
[Schreier et al(1976)] Eo] AgstHct

W& (Vitis amurensis) s & (Vitis vinifera) 9 ¥
28 AAT 2]yt AAshe ofdl] &3 8}
4 a7t wol glow gHFelr, 8 YtelMe
w23 B3 AFEAM Hwang[Hwang et al(1975)]
5o wF StEAoH AL e A A, Cho
[Cho(1995)19] ®&5F &E F f7)4te] wis 423

2 A9 BHAQl Aolm, Koh[Koh(2000)]= ™
3o Az e st F AdgR 29
sz AAE ESRE #HHZ AA&FN EREG
S kst 840] slo A% vled A &
FEE e Sl

HEZE AdgslE 242 7P $28 488 3
E favore] & S A3E A Ye AAelth
HEFY flavoy TELE XS F, HFET
Fz7e 5 olg PRSI AT 240 o8
F& ) Wil flavord] AE BFAHE FHEE

& £o] 9o flavord] W 7%
B39 34 AL ofdTy A4E

)=o) AT FiAd FrpgEe] B AR e
ATE ATEY estere] FAo] AR FF 2
% EZEFe] 24, S00 Fol FIAE Y
o3 [Soles et al(1982), Suomalainen et al(1978) 19}
wal ) EEe 2H EA e A3 [Kotorman
et al(1991), Lopez ef al(1992)] Fol gtk

AL PSS T FAste 7l dig
A7t FraAA dAsy e AT F14
Bz A8 FE ALET e PHoEA
= §7140 S o285 F2u{Schreler et al(1976)]
% headspaced] & /AR ZTHE #E 5o
A AR 2 FH VAR pusingd sk
acetoned 4-g, ice £02 Mod 9 cold trapdl]
A GRS TH3E W [Shimeda et al(1993),
Towey et al(1996), Villen ef 2l(1995)], 21382 %4
ARA S AHEEt E58 7148 S BHse TR
Zo] otk 1yl FF Ao tiet A [Park(1975),
Yoo et al(1984)19F %= B ERe) gk A-+[Koh
et al(1999), Lee et al(1998), Shindo et al(1992), Soles
et al(1982), Suomalainen et al(1978)1%¢] itk
B AZdME A% A AHAA FET
ol g8t WMEFY 7] FIFL FE A
dE34 2 AR F /71408 HPLCE, #d
HE B 2asd 2 AR Fo A4

flavord] 289 %S gas chromatography$} gas
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chromatography-mass spectrometer2 8|2 F4 8}
o} 28y W7 TR e A, atE g 52
HEHE Hrbepgich

L HFF Az

20003 7ol 8% HEFE A7 (desternming)
32 (crushing) & & F SO2E& oFAH(HeSOs,
sulfurous acid 6%)¢] FEIE S0ppm A7Fsich Az
He Fig 13 72o] Azt AFe AFAA 1¥
B(pomace, #1)& AAS) A3k dAE= s 3
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AN F 1%S ¢3E&E 47 A8 22 200
Brix’} EHEZF saccharose(Junsei chemical Co, Japan)
2 ¥=H(sugar addition) 8} 20x10° CFU/m &) A%
8 Y (Saccaromyces cerevisiae, Fermirouge: No, 7303
INRA Narbonne, Gist-brocades, Food Ingredients
Division, BP 239, 59472 Seclin cedex, France)& %<8}
o 12C9 BRI 2AsN ZEE AN

=

2 A
HE gFEAHdE Folin&Ciocalteau' s phenol
reagent(Junsei Japan), sodium carbonate(Korea), -7}
A EEAES HeY AR ZEAES Sigma
(St. Louis, MO, USA)$} Aldrich#ll ¥ (Aldrich Chemical
Co, USA)E, 8¢9 ofels @32 Boehringer
Mannheim GmbH Kit (Mannheim, Germany) # &9,
2 AR

ofjie

3 HEF YuhEy

WEF 9] brix, total acidity, pH, total phendlic acid
[ Zoecklein(1990) 1, ethanol content, reducing sugar
[Boehringer mannheim(1995) 15 483 Hylo=z

2435,

4 F71AE 4

Oxalic acid, tartaric acid, malic acid, lactic acid,
acetic acid, citric acid, fumaric acid® Z+7 =T
(0L 05 1 mg/m)E ZAge FFEALE 33,
ARE ZREE 30 H45e AgHT BAZAS
HPLC(Hewelwtt Packard, USA)1100 series® o}-&-&}
T #AYL Hypersl-ODS(200 46mm, 25C), o] EAHE
05% KH2PO4, Z%7)%= DAD (210 nm), F4-2 06
ml/mn, FYHFL 104 2 EA 810
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getgich ARE Esid A5 S0nE 100m B
B2 7o) 9T 7)o intemal standard®] 2-octanol
(100mg/ [, 50% ethanol) 1ml 9F 40l &) ether?} hexane
o) E3-8v) (Junsel, Japan, 1:1, v/v)& 7}k 5874
WEste] 7148 FEoATE o] AL 33 Wt
gt A FEA FF FAUEF (NaSOy
Yakuri Pure Chemicals Co, Japan)Z 05¢ 7}st3 W
FAAA 6AZE WA g, o8 A Eaet FEAE 4
Lo A AFal 25040744 EE2F T 3004
glass cap tube (CROMATO®, USA)ol ol WiEid)
A AEEA B o AMEEH T [Koh et al(1998) ],

6 Gosl o) e e A

7R BAo AFR3d GCE Hewlett-packard
5890 I Plusel® column® 2 <A<l Supelcowax 10
fused silica capillary column(0.32mm id,X60m in
length, wall coated with poly ethylene glycol, film
thickness 025um, Supelco™, Inc, US.A )& AM-39
o} o]} injctor9} detector ports®] & 247} 250C
% 260 °I™ column®] SEE 40CIAM 38 FAT

$ 230C7HA 3C/min £52 &8 F o] 2x4A
2087 FAANATY. Carrer gas®E ¥ helume §£
15mli/min® 2 AREE 9T injector portel A9 split
ratio® 1:500.2 ZH3t5ith DetectorEAE FIDE
AREEIAS ol HFIIAZA AAE AMEEA
AEE TdE FY3td GC chromatogramel VFER
B3HE-2 hasic programo] WAE integrator ZHE 2zt
7o) retention index(RD)E Fsle] 83E9 =4
2408 AEE Lo}

7. GC/MSo) 93t Fwkal sy =

Ether®t hexaned E3&mjz 538 37
golsty] 98k GC-MS systems AFE-3led
AAFF T AREEE GCY 2FxAL $olA
nlgl 7o m GColA MSE ARE EYUAY7 9%
inerface &5 200C )9tk MSE Concept I(Kratos
Analytical, Manchester, UK)o]® A|89] o] &3+
electron impact(E) M2 34514t GC/MS £4&

st ZAOSE ionization volfage 706V, mass range:

il
-l

od o,
HME ox
o 4x e
% o o

=

it

et
<




200 - KlLgRE (M0l 2002)

‘rN

10-300m/e® A& 2% program®E THEEA
AEE GCo} 5YsiA st 83, GCY A&7
A8 FIDA A YolAl chromatogram 3 MSo A
o}zl total ion chromatogram< AFZ ¥ W37 ¢35k
FEZE SigmadE(Sigma Chemical Co, USA)Z
Aldrich#l % (Aldrich Chemical Co, USA.)& AH-3I5
on, WA FTFEL GCY FYsIS FIDoA
o] A= chromatogram . B B8 ztztel BEEZ 9
H2 A7} (retention time) S F3FATH FIDA £
HE ZF peak?l £ Wileynbs mass spectral
database version 3,60(National Bureau of Standard,
Washington, DC., USA)& AHESt] Hlatgln v
23 g4 RY] %ol WEls GCHEVIE ASE
FID9 response(area count)E& AHEAE7] (HP339%6A,
Hewllet-packard, USA)E S48 diiHel #oE

HehH STk

Fl:i qe  Hu

w

ne

1o

8 W74l 2 FA Az
g Re 71:@5 e 48 129 dges

2el
ﬁ7}(total evaluation 4 43} % 54 715 AEHoR
H71stg et Two-paired test EAAEE SAS
(Statistical Analysis System)E o] &3] 7+ =9
FAE AFHATH Lee et al(1999)].

I g2 4 nE

= ELICITSEIN
Fig, 19] WHo 2 Azt CM wF5e] 4E
2 brixs 60, total aciditys 45, pHE 34, ethandl
content¥= 12.0%, reducing sugare {2g/L, total
phenolic acid+ 3120mg/L ©1th NM MEFE brix
£ 60, total aciditys= 4.7 pHe 3.3, ethanol contents™
126%, reducing sugary= (2g/L, total phenclic acidt

3520mg/L otk

R B
Oxalic acid, tartaric acid, malic acid, lactic acid,

acetic acid, difric acid, fumaric acid® 77t TE9

(01, 05, Img/mL)E
NEE THTE 34
& HPLC(Hewelwtt Packard, USA)1100 seriesE ©]
Hypersil-ODS(200 X 46mm, 25C), ©I

A8 05% KHPO,, ZAE7)+ DAD(210nm), §&5<
06mL/mn, FYHFL 104 E 459

Fig, 1olA4 CME 2E 71759 oxalic acid9t
fumaric acids> "% £ 31517, malic acids 33204~
2384 4ppm, tartaric acid® 26075-10051ppm e E €&
A7 B0t A4S Lactic acide 9681-12005ppm,
acetic acide 2458-24152ppm, succinic acids 1734-
287 2ppm, citric acidE 665.7-1828.6ppme 71 A&
el ok NMe A Sole R Ads NE F
A gol dEst AOE {714 FFo] ThE A
vgte A AR EA et Malic acids
5710.8-4483.1ppm, tartaric acidt 2829.2-16960ppm,
succinic acidy 3881-3123ppm 2.8 WA Bk 7
48 0.1, actic acidy® 1427.7-2649.7ppm, acetic acid
£ 1674-18295ppm, citric acid® 9246-19141ppm S 2
57t FAE JERSIT

287 249 P CM Boe 4d% HE 2
of I NM WFFolA §714ke] Fako] &7
wgkeh §3), WEAA 9 §7141 tartaric acid, malic
acid®] #Fo] wokom waHA Fo AYHE F
714k0l lactic acid, acetic acid, succinic acid, citric acid
o go] WA AOR BA epie

Cho(l995) = S F 2l 20~35% HHe A7k
13C, 2~13C, WCE LEE 2eld 27AdA o2
7189 B ZABIST Osalic acid
citric acid, formic acid9} fumaric acidy FEHA ¥k

o tartaric acid¥ 23-ldmg/ml., malic acids 88~

ZAgE BFEYOR L
o

48] AgEAT 2427

8k %ag

X BLE

22mg/mL BAA FAsH T BT Lactic
acidE 170~296mg/mL BAHAOH acetic acd®
15~60mg/mL AYHRA 2 o] opd w5 &
Hapolgla wRIATh oje] A3 MEFE R F
of §714ke] Wl fARER B AEe Ae #71
AF grapol WA vreRdT)

3 7Rl =9l



Fig. 3& 95993 S cerevisined] <3 R H
NM WEFE diethyl ether® hexaned 1:1 £33t
1¢E F5¢ o o GCER ¥
chromatogramo]t}, AA A0 2 Hol retention A 7+o]
58 AR A4 wFE oy gEo

3 5 ]
e AL U 4 UY9Y retention A7k
o

L

N
ox,

WL MR e
)

T :
2o P18 Ul W)
gk 7] ARg GC-MSE
8to] mass spectrum$ ¥o] °]F Wileynbs
ibrary 2. 91 the olg F ERIHE 48%F9 F8
F714E HSE Table 1, 201 ERSITE Table 12
CM #&3 Sasd = AAE 7] 802 acids
10%%, alcohols 125%, aldehydes 155, esters 188
5, furans @ phendls 62%E 91893, Tabe 2=
‘ﬂrﬁ’éﬂr Aok B HEAZL NM #HEFE acids
1155, acohols 1155, aldehydes 155, esters 21F

#, furans @ phends 422 ol q)

AcidS
AcdF+ CM9 7

caproic acid, 2-hexenocic acid, caprylic acid, nonanoic

49 acetic acid, butric acid, n-

acid, n-capric acid, palmitic acid, benzoic acid<}
myristic acid®] 10£0] el gion, NMY AL
lauric acid7b F7bEo] 110 AT AcdFE
CMO| A% 27), 571, B71) 44%, 208%, 157%=
BE 1894 e FFE YT, NMe) A%

T8 6dn ol TS UehfolA 49%, 200%h
157% 2 W58 A%g Jepfich
Aol wE HYE B CM WRFo] g

A7) $ME n-capoic acd® 046ppm, caprylic acid
+ 041ppm, T8 Y n-capric acids 013ppmE VERY

Aom, NMe 7
acid 056ppm, n-capric acid 040ppmS 2 CMHETh=
NM9 o]l =A et d¥HE O R caproic
acide pungent 31X, caprylic acid® butterd] ko] 1}
phenclic®] & Z=thT dEA 9

A% n-caproic acid, 064ppm, caprylic

™ capric acide

tH Peynaud(1980) 1,
Alcohol &
HEZo) Shgro] 9 dHS AR OE igpentyl

alcohol, 3-methyl-1-pentancl, I-hexancl, 3-hexen-1-ol,
1-heptanol, 2,3-butanediol, ethylcarbitol, carbitol, 3-
(methylthio) -1-propanol, benzylaleohol, benzenesthanol
3+ 4-methoxy-benzenepropancl®] H3H-& I":}Z;}S}Oia}
IS eREY FWIE 07, 37 ATl Aow ¥
of ZHI A WANE el AR
sol, OH#7L Wow ol Q38 Zady 3g=
Ol_ﬂﬁo} x] H}- 5

et al{1986)].

]

179ppmo &8 FIASHE HE HA7lel 713 ‘5%%
gere B

CM9 79 3-methyl-1-pentandl, 1-heptandl, 2,3-
butanediol, ethylcarbitole], NMS A
aleohol, 3-methyl-1-pentanol, 1-heptanol, 2,3-butanediol,
ethylcarbitol P15 EAlek] 41, ¢3g @3
| s AdEE 23 ISR otk HEFd:=
benzeneethanol, isopentyl alcohol, 1-hexanol, 2,3-
butanediol®] &# ¢2 2 el

LR 717 F I-hexandl®] & W CME 056
~110ppm, NM2 023~065ppm .8 Z7halciry 7+
&8E AYLE CMO S o B T Je
o}, Salinas {Salinas ef al(1994, 1996)]& EEF2
ZA%E 0.12~024mg/Lel™, carbonic anaerobiosis
(maceration carbonique) ¥Ho] HEZ < A ZupAR
o YA UERRY gdon, HEF AL IEF
Hrh 52 F98 JeERSith Polydsol &3k 23-
butanediokS bacterial alferationsel] %= ¢HY 8 AJH o
E EZEFEG WA JestoH (Bertrand ef al(1975),
Soufleros et al(1978)].

4% isopentyl

Esters
Daudt¥-2 [Daudt ef al(1973)]= @& & o 2H
Eg e c‘{,}a a;}ao] EUJ .‘_ } b} 71 x@ﬁ
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g A 2 Aozt i s oH, Cottrell
[Cottrell ef al(1986)] 52 $ELE7} REF ethyl
acetate® To] ety FFo) wheh Aoz} gloH
23] Chardonnay £Z¢] white riesling ¢ ¥53
@AM oA E =07 B8t Groat[Groat et
al(1978)] 52 B84 TFE o] Frigtel ol
isobutyl alcohol, active amylalcohol, isoamylalcohol®] 3
gro] Z7}8l= 9 n-propyl aleohol® FEA] ester
e At &tk AR EFo|YdE X
HEo gL wE L& SO, ¥ TEEF 5O
A ME FTFE Terhal ok

Z CM] esters AFE-OF 2-methyl

(o}

propionate, isovaleric ac1d, 2-ethyl caproate, 2-propenyl
acetate, butyl-2-methylpropyl-1,2-benzenedicarboxylic

acid®] 52F7F FoHUeh FE7IZF Fok AR 9
H AAE AAHE 7] AEOE ethyl caproate,

ethyl lactate, ethyl caprylate, 3-hydroxy ethyl butyrate,
2-hutanedioic acid diethyl ester, ethyl acetate, ethyl
valerate, 2-phenylethyl acetate, diethyl hydroxy
butanedioic acid, ethyl palmitate, benzeneacetic acid 2-
prophenyl ester, butanedioic acid diethyl acetate, phenyl
acefic acid, 4-hydroxy-3-methoxy-benzoic acid(ethyl
ester) &) 1372 & 18709 o AHE AEE0] &3}
Ak,

Table 2 WFF NMO| drg2 HJEo2E= 2-
methyl propionate, isovaleric acid, 2-ethyl caproate,
ethyl butyl-2-
methylpropyl-1,2-benzenedicarboxylicid®] 6579 X
T 93k o AEE k] AEOE ethyl caproate,

oleate, phenyl acetic acid,

ethyl lactate, ethyl caprylate, 3-hydroxy ethyl
butyrate, butanedioic acid diethyl ester, ethyl acetate,
ethyl valerate, 2-phenylethyl acetate, diethyl hydroxy
hutanedioic acid, ethyl palmitate, benzeneacetic acid
2-prophenyl ester, butanedioic acid diethyl acetate,
ethyl linoleate, methyl linolenate, 4-hydroxy-3-
butyl-2-
methylpropyl-1. 2-benzenedicarboxylic acid®] 157} &

21701 9] ester JH-EE Felatlth

NMe] CM Bt} dlAuE o] thh Wth

methoxy-benzoic acid, ethyl ester,

%i JIZVEE oaHE AFE uas Ed
CME 18U HAA F7NAE & ester e 103%,
169%, 146%2 AAM3 Z7F F Zassle =
125%, 138%, 157%% X8| F7tehe A3 Heb
Wtk Butanedicic acid diethyl ester, ethyl valerate,
A EAses JiHEER

=)

2-ethyl caproate’} H5-
VFEbR

Nordstrom[1964 )¢l & 8PH Z L7} *"Liﬂ% et
FAHE dadzE TR FREo 9
acid® ethanol?] esterifications Es|A7F b
veast cell QHoll Al esterificationo] Lojit =7 9
Bo) &R EF wel o2E2 A% A
HoHThT ST Soles ef al(1982)]. . ester®] A
& ZTEFY acidst ¢ILY FREUE ATP,
acetyl coenzyme AS ester®] 4 enzyme system #

R =S Odt‘ﬂsp.. o W=y g 4 9tk

1:1:6'}. Flg 41: HT—;@‘L 7] Bﬂi oﬂaoﬂ)\};ﬂe /@/\é%&
S ouys] BY, RF LA 18YUc) Huld AT
Bk CM #HFF
ethyl lactate 0.03ppm, ethyl caprylate 0.14ppm, ethyl

A+ acetic

ol &= ethyl caproate 0.12ppm,
acetate 0.05ppm, ethyl valerate 1.31ppm, 2-
phenylethyl acetate 0.07ppm, 2-ethyl caproate
035ppm} ethyl palmitate 037ppmeo] THH UL
NM ™&FE= ethyl caproate 0.12ppm, ethyl lactate
0.01ppm, ethyl caprylate 0l4ppm, ethyl acetate
0.02ppm, ethyl valerate 0.53ppm, 2-phenylethyl
acetate 0.03ppm, 2-ethyl caproate 0.32ppm, ethyl
palmitate 0.06ppm, ethyl oleate 0.05ppm, ethyl
lindleate 0.05ppm< WERHoH, LETVleE HA
71—/&5‘}&. 736‘]:.9_ L‘—E}WMD}

o AH B /lgb’l}ﬂ JﬂLle S B A4 akelo acid7h
Ab3lA decarboxylation 4 & /%7% acyl coenzyme AE
A3 "tk Acyl group®] alcoholysisell
coenzyme A AT esterd] AAE 7A€ok
ol dAgEe Fol TLF FfiH e
acefic acid9} ethanol®] esterffication® Esi A7} ofvE}
veast cell9Fol Al esterificationo] doivt FAHETE
Nordstrom®] BT SHE & %) 8191 o Nordstrom (1964) 1.

Bthyl butyrate®™ AteFe] Q8 AJFo], ethyl

98k acyl



caproater B7|%S 23 9oty d[Peynaud
(1980) 1. Ethyl caprylate$} ethyl caproate= 872
7FR M, 2-phenylethyl acetater EEF 8 wine-like) &
e 24E dEA ok wEse Fo AR
sl FAHEE e dAES WS ook o

k fatty acid ester7} AA8FT &S

[o3
me off o o

yu]

. > 51

q 3294 (o]

Hoso
_r;

B
M
o

} o AgEE d2gEs IA BeEl
2 light, middle, heavy®] 3%¥o2 &
Eﬂ light fractionoll& isoamyl alcohol, ethyl,

-y e

7]

rir F-lN o

9
isobutyl, isoamyl acetate”} 2™ middle fractiond] &
ethyl caproate, phenethyl acetate, ethyl caprylate, ethyl
caprate £9°] O™ heavy fraction®] ethly fractiono]
+ ethyl myristate, ethyl palmitate, ethyl palmitoeate”}
Atk 1 = middle fraction fruit esterdt Egjw ¥
T3 B ulg FoFd 9L e d2HER
&4 rHSuomalainen et al(1978)]. ol& HE-E
o] A EIF GG BagE JINE AR §
W] A EoBR A Fof] APk o AHE
7b Fg=y] gFo g HBrth Ethyl lactate, 2-
phenylethy! acetaters CMET} NM HEFoi =&
S B9 01} ethyl oeate®} ethyl lindeate™ 73
3 ANE A FEAZ AFFAAT SAHA T

Fig 59141 & g 282 shape war|z 5
WEE Aotk CM3 NM9] ethylesteres $EF
F7sikrt Zraske FAoH, s2dAdl & o
22§ CM BHubs NM 49 &3¢ &
2o & vepgth

[e)
fa

o2

&l

o
T

Aldehyde, Furans, Phenol&

E&d= 9 dihydro-2(3H) -furan, 2, 3-
dihydrobenzofuran®} phendlf <] 4-methoxymethylphencl
T ASHA ¥koH, CM #FEFoe adehydeF ol
benzaldehyde 17 9}, furans® 2l dihydro—Z(BH)—furan A
3-dihydrobenzofuran 27§ ¢} phenols®
24-bis(1-methylethyl) -phenol, 4-methoxymethylphendl 4
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Table 1. Classification of volatile flavor compounds of CM moru-ju

unit © ppm
Compound Name '\Qg'ﬁﬁﬁ'lgr Pﬁg_k RT Oday  6days 18days 37 days 82 days
[ Acids{10) |
Acetic acid CoH,0, 10 20,555 0,000 0.068 0124 0132 0.096
Butyric acid C4HgO, 17 24.898 0.022 0.100 0.148 0.129 0.089
n-Caproic acid CeHp0s 25 26,764 0.249 0592 0.707 0557 0.462
2-Hexenoic acid CeHpyOp 29 32.365 0.090 0.055 0.039 0.031 0.029
Caprylic acid CaHy50; 2 34003 0.045 0377 0536 0401 0,405
Nonancic acid CHis0p 3 36.103 0.026 0.034 0,028 0.042 0015
n-Capric acid CigHypOs 36 38025 0017 0092 0181 0127 0132
Palmitic acid Ci5Hz0, 38 38934 0.000 0,287 0494 0.321 0.077
Benzoic acid CrHO, 41 41,369 0.030 0.059 0.077 0073 0.098
Myristic acid CiHyO, 47 46,649 0033 0.045 0,070 0,072 0022
Sub Total 0.513 LM 2.404 1.885 1.425
[ Alcohols(12) ]
Isopenty! alcohol CsHy,0 2 13551 0076 3921 4.378 4339 3403
3-Methyl-1-pentanol CeHiO 4 16,953 0.000 0022 0.031 0,027 0.022
1-Hexanol CsHy,0 6 17,699 0.929 0,984 1104 0.893 0,560
3-Hexen-1-ol CeHyp0 7 18342 0.023 0.105 0.131 0111 0097
1-Heptanol C/H60 9 20.390 0.000 0.018 0021 0015 0010
2,3~Butanediol CyHy0p 13 22.660 0,000 0.075 0.725 0.343 0120
Ethyl carbitol CsHp04 15 23901 0.000 0.011 0.022 0.029 0012
Carbitol CsHi0; 16 24,632 0.037 0,050 0,072 0104 0.045
3-(methylthio) -1-propanol CHgOs 21 26981 0.044 0126 0.208 0175 0.098
Benzylalcohol CHO 26 30.554 0.074 0.084 0.188 0.161 0161
Benzeneethanol CgHy0 27 31.318 1.673 9.258 14.092 10.847 9443
4-Methoxy-benzenepropanol CioH140p 42 41735 0.050 0.092 0125 0098 0,070
Sub Total 2.905 14.745 21.097 17.144 14.040
[ Aldehydes (1) |
Benzaldehyde CH;O 12 22,537 0019 0.015 0011 0.009 0.014
Sub Total 0.019 0.015 0.011 0.009 0.014
I Esters (18) |
Ethyl caproate CsH,60, 3 14,409 0.000 0.087 0123 0.092 0.088
Ethyl lactate CsHyO3 5 17534 0,000 0.014 0.030 0,038 0.020
Ethyl caprylate CyoHgyOs 8 19.898 0.000 0.055 0.142 0.093 0.070
3-Hydroxy ethyl butyrate CeHyo05 11 22181 0.000 0,010 0,022 0019 0,007
2-Methy! propionate CyH0O, 14 23431 0.051 0231 0.321 0.286 0.081
Isovaleric acid CsHy0, 19 25.864 0.108 0.354 0.533 0430 0283
Butanedioic acid, Diethyl ester CeHy60;4 20 25952 0.000 0.148 0.161 0148 0218
Ethyl acetate CHO, 22 27425 0.000 0.031 0.050 0029 0015
Ethyl valerate CrH0, 23 28,852 0,000 0422 1.305 0.984 0533
2-Phenylethy! acetate CioHi20, 24 29.267 0.000 0.041 0072 0053 0.038
2-Ethyl caproate CgHy O 28 31.889 0.148 0.304 0.356 0.308 0321
Diethyl hydroxy butanedioic acid CgH;605 31 33.766 0.000 0.087 0189 0132 0067
Ethyl palmitate CigHgs00 35 37598 0.000 0,235 0.374 0.149 0023
Benzeneacetic acid, 2-propenyl ester  Cy3H, 05 37 38417 0013 0142 0152 0145 0279
Butanedioic acid, diethyl ester CeHys04 39 40.108 0.000 0272 0.667 0575 0528
Phenyl acefic acid CgHgO, 44 43788 0.000 0.052 0115 0.264 0.046
4-Hydroxy-3-methoxy-benzoic acid, ethyl ester  CjoH;503 46 45,405 0.000 0.058 0135 0.089 0060
Butyl-2-methylpropy-1,2-benzenedicarboxylic acld  CygHpOy 48 46971 (084 0.205 0274 0.256 0.073
Sub Total 0.404 2.749 5.020 4.090 2.752
I Furans (2) |
Dihydro-2(3H) -furanone CHO, 18 25081 0.000 0033 0.060 0,034 0025
2,3-Dihydrobenzofuran CgHyO 40 40.360 0.000 0118 0162 0092 0.302
Sub Total 0.000 0.151 0.222 0.127 0.327
[ Phenols (4) |
Phenol CeHgsO 30 33.224 0,045 0.045 0.084 0.068 0.032
Eugenol CygH;:0, 34 36.344 0012 0.043 0.038 0.029 0.029
24-Bis(1-methylethy!) -phendl CpH 0 43 42,050 0,039 0147 0138 0.165 0120
4~Methoxymethylphenol CyHig0Os 45 45170 0.000 0,262 0.726 0.500 0,069
Sub Total 0.096 0,498 0,986 0762 0,251

‘ Total 3937 19.868 29.742 24.018 18.809 |
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Table 2. Classification of volatile flavor compounds of NM moru-ju

unif * ppm
Compound Name r\ég[r?\iaizr Pﬁs_k RT 0 day 6 days 18 days 37 days 82 days
[ Acids(10) |
Acetic acid C,H,0, 10 20500 0.000 0.074 0101 0.059 0076
Butyric acid CH0, 17 24881 0,012 0219 0217 0.150 0151
n-Caproic acid CeH150, 25 20,747 0.164 0.397 0657 0.726 0.641
2-Hexenoic acid CeHyy O, 29 32345 0.103 0073 0.085 0,063 0,086
Caprylic acid CgHy0, 32 34.079 0,029 0.652 0590 0.646 0.562
Nonanoic acid CoHy04 33 36,089 0015 0032 0.024 0035 0028
n-Capric acid CioHyOs 36 38.009 0012 0.264 0229 0.239 0199
Palmitic acid CisHz:02 38 38908 0.321 0.48% 0.465 0.208 0.402
Benzoic acid C;HyO» 41 41.324 0.046 0178 0186 0180 0192
Lauric acid Cy2Hp Oy 43 41723 0.070 0194 0121 0.187 0.120
Myristic acid CiHoOs 48 46,629 0.018 0.097 0037 0.081 0041
[ Alconols(12) |
Isopentyl alcohol CsHy0 2 13575 0.000 5061 5076 4,606 4826
3-Methyl-1-pentanol CeHy O 4 16,943 0.000 0021 0024 0.022 0,024
1-Hexanol CeHy 0 6 17,654 0.229 0652 0554 0,565 0562
3-Hexen-1-ol CeHy0 7 18.343 0.068 0233 0110 0.094 0.076
1-Hepatanol C;H;0 9 20,387 0.000 0016 0012 0014 0013
2.3-Butanediol CiHyO, 13 22,699 0.000 0293 0.307 0198 0161
Ethyl carbitol C5Hyp05 15 23830 0.008 0031 0018 0013 0,013
Carbitol CgHy404 16 24625 0.027 0072 0.050 0,063 0.039
3-{methylthio) ~1-propancl CHqOs 21 26974 0.000 0131 0128 0.038 0.034
Benzylalcohol C;HO 26 30544 0165 0.347 0312 0.310 0.266
Benzeneethanol CgHy 0 27 31.300 2383 21116 14945 14,698 11.901
Sub Total 2.880 21.974 21.536 20.621 17.915
[ Aldehydes (1) |
Benzaldehyde C,HO 12 22533 0.014 0,050 0.033 0032 0.037
Sub Total 0.014 0.050 0.033 0.032 0.037
! Esters (18) ]
Ethyl caproate CgHi05 3 14434 0.000 0.066 0.114 0116 0.116
Ethyl lactate CsHy04 5 17,500 0.000 0.004 0.004 0,004 0007
Ethyl caprylate CiHgOs 8 19.966 0.000 0,064 0.153 0154 0141
3-Hydroxy ethyl butyrate CeHy504 11 22174 0.000 0.024 0.024 0.020 0,021
2-Methyl propionate C4HgO, 14 23420 0.007 0173 0129 0121 0124
Isovaleric acid C:Hy 0 19 25852 0093 0.669 0487 0487 0.464
Butanedioic acid, Diethyl ester CgH 1604 20 25942 0.000 0.392 0.198 0277 0.336
Ethy! acetate C4HgO, 22 27,407 0.000 0,042 0038 0025 0019
Ethyl valerate C;Hy,0, 23 28833 0.000 0306 0835 0710 0533
2-Phenylethyl acetate CioH350, 24 29.267 0.000 0036 0037 0028 0026
2-Ethy! caproate CeHy O 28 31875 0140 0.342 0490 0400 0.320
Diethyl hydroxy butandioic acid Cqly05 31 33756 0.000 0173 0.206 0254 0163
Ethyl palmitate CigHyOs 35 37579 0.000 0.389 0174 0323 0,064
Benzeneacetic acid, 2-propeny! ester  C);HyO, 37 38.397 0,000 0259 0,166 0225 0212
Butanedioic acid, diethy! ester CgHy0y 39 40077 0.000 0.689 0.735 0757 0671
Ethyl oleate CopHyOy 42 41562 0,017 0.208 0095 0,185 0.047
Ethyl linoleate CogHz0, 44 42041 0.092 0,027 0.161 0.069 0,051
Phenyl acetic acid CgHgOy 45 43748 0,020 0191 0081 0,157 0121
Methyl linolenate CyoHp 0, 46 44,076 0.000 0.067 0054 0.058 06.090
4-Hydroxy-3-methoxy-benzoic acid, ethyl ester  CyHypO4 47 45.384 0.000 0,110 0122 0216 0.166
Butyl-2-methylpropyl-12-henzenedicarboxylic acidCygH,50, 49 46964 0171 0,280 0.136 0.265 0171
Sub Total 0.541 5.009 4.440 4852 3.862
| Furans (2) |
Dihydro-2(3H) -furanone C,HO, 18 24980 0.000 0.044 0,052 0.062 0.040
2.3-Dihydrobenzofuran CyHiO 40 40.342 0.000 0.045 0184 0.207 0139
Sub Total 0.0000 0.088 0.236 0.269 0.180
| Phenols (4)
Phenol CeHsO 30 33211 0047 0072 0.037 0,036 0.055
Eugenol CioHp0s 34 36.337 0.050 0.036 0.043 0,066 0.070
Sub Total 0097 0.107 0.080 0102 0126

r Total 3937 19.868 29.742 24.018 ?8,809_}
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Table. 3 Mean scores on sensory evaluation of moru-ju

CM NM
Color™* 320 £ 150 380 + 1.02
Flavor 302 £ 131 356 + 112
Taste™* 433 4+ 155 390 £ 153
Total Evaluation™ 450 £ 1.142 392 + 147
pH 34 33
Total acidity(g/L) 45 47
Ethanol (%) 12.0 126
Reducing sugar {g/L) {2 g/L (2 g/L
Total phenolic content (mg/L) 3120 3520

1) Mean score of 12 assessors,
9} Sensory characterisitics were rated on 5-point scale dislike extremely(1), like extremely(5).

3) Mean within rows followed are significantly different at 5%(*) or 1%(**) level by two paired test,




