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ga% 249 AAFEE T & U= o)
529 7143 7ML 9oBE, 239 ¥
Ausgos gase drse AL
zo F4¢ B Bk UG do oS
23T & & ok BIAAE 270 @
FolRle v} 72 PRl talA 4

712 HARDEAI| & dsiA =33
2 g

o5 AFREe] FhelAl AAsE %-04
HLYFAR AF ATE oFy BIE ol
7b Atk GA, A7 19953 S AF 7
3 593 &F 135S 798 Puge &
Trap/Gas chromatograph-Mass spectrometer=
ENE 238 B FUS 2% Fo A
AR TR0 9§ LA FANA FA0
H&= Ak 2 uAlethyl ester 18T amyl
alecohol £ fusel oil (B fusel alcohol)F7F th
FEoltt (B5=, 19%). F, FlAdA —’F°ﬂ
T2 Mg E= 01],_2-»]- ester 4TS ¥
acetic acid ethyl ester, propanocic methyl ester,
propanoic ethyl ester, acetic acid pentyl ester,
butanoic methyl ester, propancic acid butyl
ester, acetic acid butyl ester, pentancic acid
methyl ester, hexanoic acid ethyl ester, octancic
acid ethyl ester 5o A& H A o2 &3t
z ol HE Lgo|A T FF Tl
g2 MAE FJEEME AWASSFES
phenol Al 8§HE0] ot Ty o3 3EE
of h¥ 1&L o 713= vFch

aFe T, T 848 2L JeER
HEE F39 Solgt WALE ol 7}
T8 EE YALES AAY A8 B2 =
g2 7189 Ao Aotk 49 2 ©
gt oA dA ] 2HFHS AAE T A%
o= gHHEFH Aol © E F AeH, H
g 2HTAE AT dE AZAFA X

Fe YAt & SE gonE FAH AA
EE RN 59 ARE AP 2HRE R
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1) Fusel alcohol (fusel oil): 4, FH7F &
F9 7]E2AQ Edolmg g9 WAE
AAE7] 9 BEHOZ oY 71A FFe
GHA Y BHES AHE Y Ao Ty 23

AN SEEHA AAHA FRAY =
B wokgiutnt 4o wEAME oL J&
g F R Aol L TR U
429 9 ZRFELFAAG Lo
fusel alcohol® ethyl esterAl ¢ H|2 3 =Y
A 7 FR3 Fgo] Bl JdE FHFE 4
oM AfHOZ FLyE FAT T3 A4

gol e ZATE FF Uk &FA £
Hogu FHOE M ol dHe s
52 fusel alcohol, AHA, A WHALA Slester S
olth, EE, old HFEY FHY A4
EE B8R TR GaZAd mepA v
g d3g Ber AFdA AEd 38
AME Zo| A fusel alcohole 19 1 3 &
e AEE AA AHe AR ¢

Attt (Ayrapaa, 1973). Alanine, valine,
leucine, isoleucine, phenylalanine, tyrosine = 9]
omlizito] B AEEHE Falo] AE9
WE2 YEs oH 15
29 44 = (lipophilicity), ##+e] 7]},
EAHZ A 7HA (branching) & | ot
g2, dd A2 42 %5 ggE2 v
AN fEF] FIAFER AFo]
g,

e =
ARATE

A

(a2 1] EZ0||A] OF|.=AHSO| Fusel Alcohol2 MME= B (Ayrapaa, 1973).
Amino acids
ALA, VAL, LEU,
ILE, PHE, TYR. Sugars Yeast Cell Wall
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Fusel alcohold #AEe] & ¥3LIYE
9 FAL2AN ARAEL oM E 100% B
A €A A gou, opmiito] Fie
A gotlst gItEA FHe 7']7“4/‘1 ‘#
T 3ER FEHZT AR Q¥ 2 ©
o)A} g2 ko] WAHA fusel alcohol?l
isoamyl amyl alcohol® active amyl alcohol]
AR BZE Jeid Aotk &, leucine ©}
w3} 7184719 o]9Z iscamyl alcoholo]
o, isoleucined active amyl alcoholZ WH3lE
o gyt oz = TEY ofmjiitel flE
AE0E BE4E BE 49 fusel aleohol®
A7) AT, fusel aleoholE 457
A% AL ENY FF, #ExY, $EL
T, 23y 24 59 53T QA7 #H
g |

—

oL

2) Aubata Awbilester: AW AROA
I8 3 X 2 HRE A FAdol H
ok AR Y A DA pyruvic acid
7t @R AY A BEAE acetylcoen-
zyme A9 ¥Aolm A4 carboxylase®] ¥
Bkl 93] A malonyl-coenzyme A7} AA €T}
Zol7t oA EA o] & AAE acetyl-
coenzyme A, malonyl-coenzyme A$} NADPH
of gais AA=AEt GAEERAAM AR
o Q3| FAE= AukAe] FAL & 73 &
dHA dA gk 2R BF 9 s J7)
A3 3/IQERS e AAEE Aty
TR wl$ & oyt Yk Aol HiHd]
e} (Suomalainen} Nykanen, 1967).

F3, AU AGS HEREY %S
Bey 52 2E (30%) A Hox w2

[32 2] Fusel alcohol2] AHAJOf 045k threoninelt isoleucine2| CHAIAZ

(Suomalainen & Nykanen, 1967).

[n-PROPYL ALCOHOL]

a-Ketobutyric acid
Pathway A

THANOL

Glycine

{Active a-ketobutyric acid)

THREONINE

Pathway C

{Amino acetone)

{Pyruvic acid)—

- - ~ == Nitrogen inhibition =~ ~ % ~ ~

Carbohydrate System (Wash carbohydrates)
“‘9
tusel oil & amino acids

’ b
c-KETOﬁ-METﬁYLVALEHIC ACID o KETOISOCAPROIC ACID

OPTICALLY ACTIVE
AMYL ALCOHOL

1soleucine

Leucine

ISOAMYL
ALCOHOL
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[O& 3] USAl S0 25F X|utite] MMz,
9 Mn' Biotin enzyme 0
H,;C-C~SCoA H;C-C~SCoA
. éoo"

i
~

N\
Enzyme complex

#
R-CH,-CH,;-CH,-C~§

NADP®
)(FMM HS
NADPH

+H?
R-CH,-CH=CH- c~s

N

Emymc complex

R-CH,- c CH- c~s

OH

(10%) oA o B &9 Aate] ¢
"é%‘ol o=t (Suomalainen®} Lehtonen,
1979).

A WAL alcohol©] ester @S 3 SFES
a7t AT FFE FAME M ‘1'%‘%
FS AAFIL Uk AW Alesteres A FAHE]
FAAZYG FABI O¥ 4 o 2 HAR=Z
g0l HojRth A WdEsterd] FAAIAE A
Hke] A o] coenzyme A7} HF
S4oth a-Ketoaddy AHEHA 7S w39
A#AZMR acyl-coenzyme AE HI, pyruvic
acide B84 984 acetyl coenzymel. 2
1t} acyl-coenzyme A+ acyl groupd
alcoholysisol] 814 esterd g A etA otk
GIEEE, 53] H2T)NA % o] e &
& Ae FFHFFAE esterd HITHA wEpA
AU, FHA, W F IHHE 7R & f
At} A #| Hestere gas chromatogramof] A
isoamy! alcohol®] o] YO & esterZM ethyl,
isobutyl, iscamyl alcchol7}A|2 FE3IF o]

*acy-dos

/ {
HS
HS

\ Maionyi-CoA

Enzyme complex

Q
Vi

R-CH,-C~$§
o Enzyme complex

V4
°00C-CH,-C~5

\&\-co,
HS

N\
o O Enzyme complex
# 4
R-CH4-C- CH, C~S

C NADPH + H®
NADP®

Enxym compiex

& FHdesterdty Ft}, F8] Hesters ethyl
hexanoate (hexancic ethyl ester) 9} phenethyl
esterAlo]o] YO+ esterZ2A] FE octanoic
T8 ethyl
estero|th, 7 W] Hesters phenethyl estero] &

2= 3BFEZ M myristic, palmitic,
palmitoleic acid®] ethyl ester’} F2AJHo|t}
Esterd] AA#®E 79 FHo s T
d8S W=t dE S9f, Hansenula anomalo
9} Candida krusel@ 5.+ Schizosa-ccharomyces
pombeH Tt F & oko] esterE WIEE ZO
2 4#A 9t (Suomalainen® Lehtonen,
1979). & SFAo FFHY yeast’t FAl
of EA & A%de o B2 ¥ octanoi,
decanocic, palmitoleic acid 59| ester7} HE0]

Ae Aoz Al

ethyl ester, decanoic ethyl ester’}

=4 Jlen A o

2% AWPRLE T Rz PR 4



(38 4] USA| E20f 25t DFK|UA I ethyl estere| MMAZ,

C). c& cl
_L" C’ Hj CO“'SCOA ‘L———. C, H" CO"’SCOA&—Q
H,0 | EtOH H,0 | EtOH
CoASH CoASH CoASH CoASH

»
C; H1CO°H C) H1C°°Et C,H"COOH C’ HHCOOE(

b 9T shbs $u4e) B& wEd 44 Z4ud gwudel Ut 1% @A 19
5 oM} 2on, A5 9Pk 4% 5 A%

e Fle %0l AY ge dee 9
“"*-4 ¢33 Wo] B FEIt ppb E g NEE EF8A Azd &71(purging
T ppt2 wj¢ Rou HA =2 F e F device)ll ¥ WME AAT FAL 7t~
Aol Atk aF F& #AsE v o (purge gas)& A&EHLE £7]9 Eol¥ oA
+ TAFY st B2 ol g HUJAE A g FisoldE FdE 59 77182
o BAQ xS Aolst v Atke Aol £ JRNBRE FE EYIHOE oEAY F
ot gEkA ol 9FE uAA R B2 ¢ of ¢]& Tenax TAZ: &2 (trap)el A%
o] 4FEL A3y IFuge FYETE Ao FAANINL, FEe] #5d Fie F
AFERE AdFoz F3d #H43= A o] ok 250x 9] F& T3 73t Fol
o] 71 oldHolvt 4A7} GFLBER AFE g3 A FFE {7ISFEC] 2 w2
He LAY FES B 7t dEd GCY EYL coumnlE FYol HEE 3k
o 4&gg Hislete Ao Foh g2 &F Aotk PTE &F &gt vl 34
9 &g ALEA A APl A 9 FF9 wg F&IA AE T Sle
Zrs] & 37k AlgA e el g Aol Aol Lok, 7hA o] HIAIL (9F 2,000-3000
el 37HA ol AFE TES ¢ ), AHE 2 fAZE7E ofdde Tl
W Ee] FEEE BHEE dd 3848 7 Atk AF on-line Purge & TrapBAE 79
Ae WHELZ ol 2 48A AT (AFS, 3717t ol & Bl 19 6 3 2ol 4
1991, 1992) Ao A ek AR E BEolM & F% )
o] AL FF trapoll 3 FFE ¥ ether
1) Purge and Trap (PT) W: PTHHZ T #718uEN &23d 429 S o
A FE&5 FHEA ds KSR Al E%3d —rf\VlE Gcoﬂ FYste 43
U Ee ek 2L S %8 e £ 7lgolth gAE %<& A% on-line
< ERHLE FHE] o EE AR Purge & Trauo{’?%’é‘xlE AP‘-’-S}@] capillary
A g oItk AAl, AHEEHA L %l% PTE GC-MSE #Astded (¥53, 19%) 1%
AR Ao Wty A8 kA FRH7E Qo 3% AFo W Ayt 29 7 o Aok 7
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[2& 5]
Purge & Trap System
Purge Mode
Pressure Carni wi
Requor  Fine Cont s Samg
i
¢ B N onece
6- Pon Vaw Resistance Wire
Purge Gas l . Heater Controt
Fiow Control
13x Molecular
Siave Filter
AEd st AA+= E 1 o ATy EAH 4 ester, pentanocic acid methyl ester, hexanoic
Fo] FAR L2 oF 307}A] o]Ato|r} o]Fo A acid ethyl ester, octanoic acid ethyl ester $2.
GC-MSE ol&dle Fdapl E49 8 2H AR lestersh ol F7E 0)%T Ao

3 sE
< 27t YA 971 AZE AR
GC-MS fogs 8elo] oy FE0ld
o #E1E AE FAX 53 &F Fo
e uXe 3FEL acetic acid ethyl
acetate, propanoic acid methyl ester, propanoic
ethyl ester, acetic acid pentyl ester, butanoic
acid methyl ester, butanoic acid ethyl ester,

propanoic acid butyl ester, acetic acid butyl

o]919] FAEES IEM 4 F Qe HA
A =% (sensory threshold) 7} EolA A8
dAx HAE2H YO2ZE AFY HAHY o
a9A AA 9%e PR 27)7h oyt
H7LA] thE A Q] ethyl ester®] HAZAFEE
A ™ (Pigott and Findlay, 1984), acetic
acid ethyl ester (59ppm), propancic acid ethy!
ester (19 ppm), butanocic acid ethyl ester
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(0,018 ppm), acetic acid butyl ester (046) 2.
ZM E3], butanoic acid ethyl estere
0.018ppm (18 ppb) & W& FEEME Il
3 72 FAEAT g

dukA Q) FF9 FAEo AEHUSH FF
E¥ S721ppbEX #FHLE AU AR
o §- okgh e S A F o, out
AORE dEg ol9e TUE oty WAE
ZAE7) 4@ E AL o] AEHUL D
Arel GAF(IY 7. B) & FYEY Fo]
101 ppbEA A H FUat &F FoA M3
2 FEE HAY AA ASHCELR o

Heated Airbath Oven
{30°C-200°C)

A oldfole ThE YAIE XY F
e AEE g ke 9IRS
AR & F Aok JgAF (28
Celle A &F 94 Hok B2 ¢
o A AEel FFHA d=d (7
A, 46516 ppb) °le WEAFE 487t
SE5(727%), 8(25%), FR(13%), B
2(1%) 59 B¢ £79 F&2 £
397 W2 AR HAAT & @
of AHgE 54 FRH Ae obvx
A5 O Q%R diM o g
oko] fusel alcohold} A Hbitethyl ester7}
ARRHe AT ¥ 4 AT FYeF
AME 1019 pobel AEE BE %
butancic acid ethyl ester’} ¢} 7 o
AANEHA AT FUIE Ho] dr}.
HokhFo|= T3 1487ppbe] acetic acid
ethyl ester?} 3t} of&= WIE HAPAF
£ 5900 ppbETHE HE ot tE
At esterstFE A A5AEE 1H
g woll BT ol T2 IS
nATY B 4 Aok Acetic acid ethyl
estere aldehyde7} A3} o] acetic acid®
H Fo] dad 9std AHE e
esterA%E 3 A7VVIE 2, Foj&
B 371gE gl ot g E ol He
siHEolH, 22 YoBE AFY WIEE
g FA3hyg 2 hoAs dytde=
AF3t At JAIE WA St (Amerined],
1980). £ A3 AHEE AFARAME Y&
9] Kansho-shochu (sweet potato spirit) 4] &
4 & monoterpene AlES AR A&
22 ¥t} (Ohta’s, 1990). Monoterpene> %
daA U 712 WAZE U F4 &5
M olg e FEAHLS A3 Uitk

2) Solid Phase Microexttraction(SPME) Ht
¥W: SPME+ 1989 =9l 7yit} Waterlooth 8t

[e]
=2
7,

o

4
o
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9] Berlardi®} Pawliszynd] 9ajA $229E

A NEAGE 772N HEHALH, 1992
doll 159 SupelcoAtoll X @A 22 34
A JN1FEN Az #ujE AFsTh o
24, Z7ISPMEE PTHH# Zo] &849
a8 E Y FALEE ALSHGL
U, #Hdle AEY FAPEY BHAE g
A& Ejo1 A 7 lh SPME holder®] AR 3¢l
TEE 9 89 A 8 Zow Folx ¢
25cme] FAZ)9F ARG BgFoll, dhitel 2

o] 1 cm, AE 05 mme w$ 7ty /L

F2Hiber (19 8 B)o|l ZHE] e 38HE
o FALPAEL AF A Fofl, w2
GCo] FY7oll FYste] FY19 Gl sl
A BEANA EAstE J)telth &, dHE
£7] ote] A we ALY AR EA
v 3@A=Zo] headspacedl X 3 & Feo
A o] headsapce] 71H| 447 F2Hiberd}
o Rl o3t ALY E o4& Ao} w
A AFAdol B2 A¥S ENEAE 9o
HE F3x248 stA zAsoF ¥
o Zhzhe) g 9 FAE, 3

Al

374
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(E 1) Purge & TraphHol 2310 2ME AFo| SMEN ZT (ug/L, ppb). 200
ppbEE2| heptanoic acid, ethyl ester= MzZkuk 7|7|EXHE 28t internal

standard (IS)'2 AlR35I3E.

Peak no, AEE JA} GoldaF | DA GAF 2F
1 1-Propanol 1152 00 00
2 Acetic acid, dthyl ester 9738 159 14875
3 Propanoic acid, methyl ester 122 123 00
4 1-Propanol, 2-methyl0 00 0.0 19760
5 Unknown 00 00 0.0
6 Butanal, 3-methyl- 35 00 00
7 Pentanal 00 00 327
3 Propanoic acid, dthyl ester 154 00 56.0
9 Acetic acid, pentyl ester 168 172 157
10 Butanoic acid, methyl ester 222 245 165
11 2, 3-Butanediol 821 33 259.6
12 1-Butanol, 3-methyl 870 03 4200
13 1-Butanol, 2-methyl 231 00 1554
14 1, 3-Butanediol 00 0.0 223
15 Butanoic acid, ethyl ester 6.0 16 1702
16 Propanocic acid, butyl ester 35 54 48
17 Acetic acid, butyl ester 137 156 138
18 Unknown 0.0 0.0 00
19 Pentanioc acid, methyl ester 00 35 34
20 Unknown 386 00 0.0
21 Unknown 49 0.0 64
22 2-Heptanone 0.0 00 6.6
23 Heptanal 00 05 42
24 Unknown 40 0.2 00
25 Hexanoic acid, ethyl ester 8.7 06 00
26 Unknown 00 00 0.0
27 Heptanoic acid, ethyl ester (IS)* 2000 2000 200.0
28 Unknown 00 00 00
29 Unknown 0.0 0.0 0.0
30 octanoic acid, ethyl ester 174 00 00
3 A 5721 101.0 4651.6
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WW-
Hub- Viewing
Adjustabls Depih
Gauge

Neadia Guide ~— Septum Piercing

Fiber Attachment
Heedls

P

BARE, F718/E549] BujAL, N5 ¢
7} headspaced] £%, EZFAA Ao NEHA
%, AlR9 pHY %o wetd FEE §
& A7 g F A FFHEEY AFAYS
ANEe7] M BEA EEFERAS J
7heted A BA, BRAQ BAE FAdeok
?'SPE! olzigt 7R FAXAE A F
A7e AFA FA7F fotd, SPME
e 7187 Pest l 3 53,
Uﬂi‘r%ﬂl Aot o] &8 F
HAol YR glomE W EJMJ 3
AEY AFHrzolgy B 4 itk
Fagol gojus SPME fiber:s 3149
- e FaAhteER 22 glE Lo 9
At glom, F& Alds A&7 BANE
vial®] septum$ H¥HEo] FH3tY fiber7} E91
AE vkl AEE719 headspaceF-Eol| H

SPME fiber holder 2} (A), fiberF =21t {2 (B)

Jold fiber

A&A "o}, ojdfe] plungerg
+ headspaced] & o] Hof Fato] AlztdE)

YA F4ol @ Fol= fiberE THA
le £2E Yol Fo ued £7125H
o|&AI7| Y (19 9, A), HHE GCY septumS
A fibervbe S FUT Fol, A plunger
S Zo] You HLFsFE FAHANE
fiber7b FYTFY EAE Holl A gl
dojttt (I¥ 9, B). SPME fiberd :"E]E]
of e FANHE 72 B £FE
A3 =9 sz walA Poydlme-
thylsiloxane (PDMS), Polyacrylate, Carboxen-
PMDS &9 /7t dlod, d7tA FHe
fiber7b FHAT FAZE 2= AFPES &
T EHHoE FAGEAE FAHOE AY
gk, Ao metAE 2 WA 3 7 FHY
fiberE AHE-3lodortt A2 FAERE

ey}

i OHTI_

ne



& F e ASE dth

AFY ALdE PMDS fiberE AML3}H
39 FFaAnsE 2 4 oy, 19 10
L& JALY CAF9 e GC-SPME (PDMS)-

C
FIDE ¥4% ZAdoltt CaFe 7EFe=
JNA LT A (5%AHE) FRTE £
et AXF AFLEAM, ¥IF F 5% A
< ¥ FHFF £l HASAE E73F
T HNE B 49 X Hitethyl estert fusel
olo] o ALS ¢ F Atk AA FF
3k AT} fusel ol
o] Hlﬂﬂ 44 =2 & dAh
3) FE P
FE3Hd9 ‘“46}—:— %%ﬂl%
2 HEEHN F58 5 U
Atk &AF9 Zol Tﬂ& AEol o
AA FgE] g vFoE EAY dd&
LulFZo g3 Whio] EHFOoE AEE

F Aok T Aeke] &2 BES] Y8
AE 2, 339 ASFIAFE AAkIL &
A 28 AEY FF Fol 55 doks
= HAZSo 2HE Ag7} BE AL

= AEAY ool Uk &F TS
g 28 73 :

-

e BEY FEE£3A

F4HAY Ega] A Zstodol gt} F&
4l 93E3 o i3 Asio] ¥ 3
B R A Mo R FstYe] ¥
2 2149 Freon 11¢/4} Methylene chiloride/
PentaneE 3 &7} 2330tk

[

oo mu o 2

[28! 9] SPMEE 0|28t ety Mol FEIUA(A) 2t ceFUT0AM L) EEIHY (B)
Extraction Procedure Desorption Procedure
Retract Fiber/ Retract Fiber/
Plerce Sample Remave Plerce GC intet , Remave
Septum  gypose Fiber/ Septum Expose Fiber/
Extract Desord
— H — — —p
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T2l 0] GC-SPME7|&& O|&sl0{ EASH JAF CAFOM HEE SYEESS
chromatogram. Peak 8t H2t2 2I5iM A28 70 ppb2l internal
standard®!. (B8 % =T: |1, ethyl acetate, 25 ppb; 2, 2-methyl-1-
propanol, 4 ppb; 3, iscamyl alcohol, 21 ppb; 4, active amyl alcohol, 8.5 ppb;
5, isoamyl acetate, 13 ppb; 6, hexanoic ethyl ester, 6 ppb; 7, heptanoic
ethyl ester, 70 ppb, internal standard; 8, octanoic ethyl ester, 38.6 ppb. "8t1
ol&ollM ZEE 3EtE2 ool Fatg FX| % 3EE0|22 M|
olote
L& AA |

’ 71 8}
3
5~ ;’f
2
1
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Fee Yol Fua

Extreme remedies are most appropriate for extreme diseases.

Mayel 7 Agsn

- Hippocrates -




