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"Distilling is beautiful. First of all, because it is a slow, philosophic, and silent occupation,
which keeps you busy but gives you time to think of other things, somewhat like riding a
bike. Then, because it involves a metamorphosis from liquid to vapour (invisible), and from
this once again to liquid; but in this double journey, up and down, purity is attained, an
ambiguous and fascinating condition, which starts with chemistry and goes very far. And
finally, when you set about distilling you acquire the consciousness of repeating a ritual
consecrated by centuries, almost a religious act, in which from imperfect material you obtain
the essence, the spirit, and in the first place alcohol, which gladdens the spirit and warms the
heart."

- Primo Levi (in the Periodic Table 1975) -
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HAoA 1Y HREL AR FF02 AL 2F(3]44)

F A|2ES 1% (High Purity) #A olA] BEg}e} o] 3
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4) k2] 2] 5 (Multi-Tray Batch Distillation Still)



EFoRA §EHE TR AR Zesde JEE AN e F EHoleta 7hgel ¥

Hke w ek B4 272 B8 SRS S ojuize] 4% Teulelg vk




1. 55 O|Z (Distillation Theory)
51 ew olfol B B -

(Distillation of Binary Mixture)

=
FE B A0 2ASHE ARE 7He] FLE(Volailiy)o] 2ol E 71 EO2 o]

S/7F g w) g S 24 Aol & ol 8ske] RS Eeldl vle ot 5

ZH o|ZoA AU ket A AL §7] AR A B F 7pAgko 2 o] Bdto|t)h, &3

$1 Aoltk, Lol o2

(benzene-toluene), 32kl E(hexane-heptane) 22 54 ©s}l=4x(hydrocarbon) 2]

ojltt. 21U FHFE Axste LA SR A} Lo] oek-g I} & o]9felw= 74 Aol mll¢-

thokstA =W, AEE o] % w3k v tpokslar, oghg-& &8 (ethanol-water system)
A9 443 hydrogen bonding)o] 27 2H-&-gtttd S/7-& 58k 8] B= 7Hfgit

oA=& el Al A7} o]k ol 7)A|2F HEAFE) 2l 7N HEF (VLE : vapour-liquid equilibrium)

oAM= gh2-2] W3 (Raoult's Law) &2 HARE = Qi)

A A=
<
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B
nE
Klo

sat

PA=XAPA

of K ¢he (N/m)
9] B-H-& (Mole fraction)

Py = A 2oE] 250 A AJE-C]

)

s} F7] 4= (N/m)

v
X

SAT
I:)B

IH

Overall

% 9let,

3}
=

(Dalton's Law) =S A&

=

ol Z1A el EE o] B

p=2P

Total System Pressure(N/m’)

pP=

HIN/m)

&2

o $¥ el 5

PA = YAP

T
)

el

-
2
oy

=
ﬂﬂ



& (binary mixture)ol| 4]

(1-x)Ps™

1

=%

yaP
sat

sat

sat
P-Py
sat sat
Py - Py

It}

sat
Yatys=1

XaPa
XaPa

= XAPA
Ya

Py
XA

sat

sat sat sat
XAPA"‘l + pBSI - XAPBS‘l =P

XpPg

sat

XaPs

b

S

a4
oA A

e £xo E&Hol),

~
Njo

ofp

il
o)

olth,

1=, specific enthalpy)E%
=

=

u] 2 7]
et

h=)
L
9

& X 27F s 7] u

el A

[e]
O °

]

pyx

[e}

]

Ryx

)

2o
A2 27) 2] Ager) 27

fA

a

B

3l 2% 79} &
A

8

%

4
o @A, v}

\
& )% §85ie. o exol o2l 223 7)o

g

o

ZdEasks

1<

el e}, ulo|

=

2) A 3= (Relative Volatility)

24

BEEREELES

B
OH
b
-

1

71A Zg ol

}

&l &t

=]
=

3FE (Volatility) = A A o]



Volatility of A = Pa/x,s
Volatility of B = Py/x3

B Aol thgk A A2 Al 3= (Relative Volatility) a= o}gfje} 21},
o = A _ Pixs _ YAPXB _ VaXp
B XAPB XAYBP VeXa
Ya - XA
)4 XB
A, A ol FslA )3 2
o = Pixs _ VaXg _ Va 1-x,
XaPg VeXa 1- Va XA
oAl Aelabd
_ aAX
Ya 1+(a - Dx,
- Ya
xa a-(a -1y,
o] B 2ale vkl &) 7}x] AJE-2] AH(phase)S &AL relative volatilityS ¢, Th2 AJ &2
s o Uk o] £ A el
~ PAXB ~ XAPAsatXB ~ PAsat
XAPB XAXBPB PBSM
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whehA] relative volatilityt= 57] 43 (vapour pressure) 2] H| 2} 2t} o]zl el 31 A1)

oM o] 52 2] A (Raoult's Law)& THET},
Volatility of A = P,/x, = P,*

nz7b A 2 B 3HHE (volatility) = Ak 2] 0 2 Bo] X3} 7] ¢t} 2}

4 FE = (Relative volatility) 7} &%, F 429 2|7F #9300, Eefstaat gt
A ] 3 E (Relative volatility)s= A 2 10] Hojx= gt vk, dfivhd A9} 717 ¢f =
o] B=Aa}7] Wjoltt, At 3% (Relative Volatility)s 257} o] Ao u}e} gelrte
Aol At whEhA o oAM= S Bao] B Hels Aol Aot

ofeh&-E-o] F 7}A] £ £ (ethanol-water system)$} 7o) A& 7+ &A% 2o
7852 Hlo] Al Al =g o] X o] Al L (relative volatility)v= &% B X

gl wstel we} wiste] vt A d.

=

3) 274 (Bubble Point)#} ©]&H (Dew Point)
Hzx BeA ol 2w e AA EFES ¢4 Y (constant pressure) .2 7FE Al
Els (Vopour bubble)o] A€ o] &% Z Bubble Pointg}al 3kt}, o] TAF-L 7]
HA ol ofgh b= o] A9 oFe3t Zolxl& w) dojdt}, F7]= bubble point
o] Ao} HE AJefd wf A E T bubble pointe] Lol F A ] o] 35t Ao

m{o

1o
)
=)
é
o Fl[‘
]

XAPA + XBP];l = PA + PB P

7] e o] 25| EF eI, HZx ¥F(condensation) 2EHTF F& 254 U4 o
g0 2 Y7bs AAIEHAE A 35 WE(condensate drop)o] A=, ojufe] £=& de
pointZ}al gtk FAH AAE F719 BE Jelolth. Dew pointolA &) $54E 5 A= F

THA 27359 ol dH Q] & AdE ol A oFf Ao] ARt

=

[oN
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P p
Y + Vi = Xy txg =1

PAsal szul

2% 2] 719 B HA| (binary equilibrium system)oA ¢] 352 T o g YeEhH Az
3], 2k bubble point?} dew point &&=7} 244 o el S LzolA] ZEAHE, 1A 0]
T-x-y diagram®] T},

er& =0 248 A1= oA o Al=El 02 A, o] WH S

= g et o] Fold ¢ glok, o] £ 28 (RS gl wht bubble point

= pal
9} dew pointi= W3t Hi=Hl, o1& &L 17]94(101.3 kPa) 3ol LR A,

i
of
g%h
iy
S
=
o

>
2
r (]
(ot

o

>~

il

100
37|
2 ° $ ER
= | (8
T point line
g0 |
|
|
A Zu|
| (Azeotrope)
g 97.2 %v/v
80 % I, 78.15%C
gl |==
*l OHA| | eTa I
1 1 1
0 A D 50 100

[32 2-15] Bubble and dew point line (Ethanol-Water binary system at constant 101.3kPa)

2] oghg&-= 0]+ bubble-dew point 2k{lol|A] xFo] oleh-&3} =] Ao =

A, & 4FE TS YeR L, yEo| I ZA oA 2] bubble point &%, dew point =5



68 .35 020 I

YERATE, bubble point o|3}2] oA & EgE0] dA| AHl (A-B)o]aL, dew point ©]/F2]
SrdlXs EFE0] 714 Zelolth. T Z oM B-CE RA W= 7REE I 2=olA 719
zA 2pol & on|sit}, B-Co x}o)7} E4E 7|3tH £7]E $=(Condensing)dt A =W &=
& =57h 29 o ol ek,

G-& T wv/vel EUE THEEt SRFE TETAL drbd, 95T FmellA E7] A%
(Bubble point)d}e], 2w Y& F7]5 WZ5HA 45%v/ve] 50 Yo H=d|, T2 S5+
3ol wet SRSl po) W A T 43S 2 E 3t

(Batch Distillation) 2] 3¢ =57} %13}
b, fEEe ZRoe] ae A sl Bk (A E A Ao 90 2 ofF)

i, (R Ho g s A g gharo] Fobgl ARt EE A A o] LEE O o]F)
Jey gt = 1

100%= eja] ¥ 7 gk, SFEA A2 Bels) 5 e Aol 97.2%v/vEA, A%

e Aol = dAe} 71A o] /o] s U3ttt o] & 384 (Azeotropic Point)o]2FaL SFaL,

ZA]

AA o]
=
& 31| EE(Azeotrope) o2} gt

4) 719 ¥ (VLE : Vapour-Liquid Equilibrium)

age 17 ?}z‘s} Ho] 42l A]2~Hl 2l ethanol-water®] x-y diagramo|t}, L& oA K
5-0] B2 ethanol FE oA+ &2 a(relative volatility) S 7FA|:=H], ethanol $F=Fo] oF 89
mole% (&3-& 97.2%v/v) (‘1:1 line?} equilibrium lineo] ¥} a7} 10] == M) 744 5
7VebaA a= A o] oA o] EEE-S HA U H FH]EEE(Minimum boiling point

azeotrope)©|2} gt}

Azeotrope 2] ZA|+= ethanol-water &3HE oA S5/l o) F55Ho] 4& F A= FFE
GFE TR IAE A}, o= Y279} Fe dFEA S5 2] A S8, spirit

A2} A azeotrope pointell A 9] ethanol ¥ %E 273t 4= §17] Wlio|c}, H]E ethanol-water
azeotrope®] BR-E5E He7} 7hedttlets, 23S Sla] das e A S8 Az A

Aol A=A gAY =L asit.,



SHIE
(Azeotope)
97.2 %v/v
100
90 —
Mole 80 —
%
7| 70 —
A
A 60
Ef
Oﬂ 50 —
El
2 40+
X
d 30—
20 -
]O | - S-S U S-S S

O 1 1 1 1 1 1 1 1 ]
0 k 10 20 30 40 50 60 70 80 90 100
10%vv of 1| ALEH Ol EF2 Z=A] Mole %

(02! 2-16] 17|2H(101.3kPa)oll M2 Ol|EtE-= 7|2 T
(Vapour-Liquid Equilibrium Diagram for Ethanol-Water at 1 Bar)

2. ttAl =2 0|2 (Batch Distillation Theory)

2] 7oA, AA 2 A7 7 7]+= bubble point7}A] 7FE ¥l F-ZH (distillate)-S A
g Alzko] AV FR-E o] 2t} ghA g3l 771 ol e A 9] bubble point
= 57 A3 H ol ulel Asshs Ado] 91, $he boiling pointe] AEE-2 A A Hr},

SH71E W F7)= A3 9§29 (liquid distillate) S 7] Y3l S77] LF25F

EEEEERERELELEE EETREEE SR

i

10



ol B9 =|A] b=t

W EE7)eM ) AE BFTL SHFR AAR ofd AT FF|Z B (return)

i,
N
§2
rr
O,
=3
ol\
St
ofx
ol\
St
N
M =
-z
2
>
ox
oX,
i
Ir
ol
N
rir
ol\
St
N
=
-
td
rln
N
)
=2
o
12
é
o,

H (equilibrium) Fe) L Ao] 3, 7]-9h 2] 24o] Txy EE xy'e REE o5 7Fsdltt,

ol gt HIH-S H-83t F77] 4L ‘single equilibrium stage’s} AT} 22]3 o
(distillate) ¢F] MVC (more volatile component)= A& 0.2 1 Al o] HE AJe]of o=
3Fe] Ao AT}, = relative volatility adl] &&= Zo|t},

kA o] SFA(liquid distillate) 0] 3+ (reflux) & 2 577 WHE=
Z7712] A7 (design)7t AA ok 717 AE] Zkol] 352 a7 Ho Alrhw o] F g
(single equilibrium stage) .t} T S 33 (equivalent) oA o] 2e]7} 71531t} o= 25
F(distillate column plates) 22 55 7] (distillate column packing)S AFHE-3F3-S wf 715

g Aot a9 & S77]0 S (plates)s A A|FF 24 =o|tt,

S27|

Q (Condenser)

m .
oTr 1

5= (Distillate)
- TT

= (Reflux)
Plate) [
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0l

S77] B 7)E ud S| 25 BAE= = (condensate) ] E&E refluxZ 3HF
(return) Ft}, FohZ HlalA] 27hE A= o] FA] H/dTe] plaedd T77] e Y24
A7 S5, AR A SEe] Aol 2 BED 2 Biplte)s] A= 42 B =
AL 7HAA e}, F 7kA EFE 2] SR (binary distillation) oA, 71- 38 48] (vapour

and liquid in equilibrium) o4}, F0171 Q| A, 54 T(particular plate)©] HA| o] 5
4 ewE Tols| e, o ol ol,

EE 9]27|(Malt Whisky) Ak ol A o]t Tl (batch) 2] $JA](wash) B 23] Sl (spirit)
Z27(stil) BE Z23H(Tho] F H7o| gl7] wjFol|, #2l(separation)= 3+ H 2| ¥
e A Bt 22 Aol Tt AEH0E el A2e] 29 Y(swan neck)}
2kl Sh(lyne arm)-& H-o] Ho] QJA] eobA, FAIS 7 gl& W o] d& F99 371 5
of] A= (convection) B EAHradiation)2] FE|Z 87 H}, ol FH712 e o $54 %
F 407,78 5401 B7] HHEFUAUA B 80l oD e A4 B
S FAs, 28 A= B E Y287 (reflux) 2A] BE SB(AFE : Liquid Pool) 2.
Eol2ic, web $127] S71E kel B9 e F 6 Be e HY(separation
equivalent)o] dojdt},

3. 0| 2 ttx(Theoretical Plate Number)

]

f

e
ot

fo

A 2220l S77] 2o dplate, ) 1 $]9] A9l 1 AR 2RE T}
719} FEE o] Fo] shhe] B e EA ] 755 & Aot} Folxl ] (separation)
gal7] YaiM= LA B FeEl o] 71 2 A (the number of equilibrium stages
required)8}7] Wji-o], o] & AZ o] o]Z7 2] #H(Th) 2] Z=(the number of theoretical plates)2h
I EEsit

o714 F8% A SH7I st = AE e HA|F (the pool of boiling liquid at the
bottom of the still) & 71 AFA| 4] 3 te] FE AbefE o] Zt}, &3k $-=7](condenser)= &
$=7](total condenser) 24| F2te} A H-5 8-=7](partial condenser) 24 2H-8-2 317 =
=4, Ax}e] A-$-=7](total condenser)s= -3-Z7](condenser) o] E0J7F BE 7|7} 100% 4

3txlo] AA| e 24 A7 EH= A o)L, Fi& -3=7](partial condenser)= AF-E2| 5

rr
of\

oot

il
&



71%he 8% A17)7] wEol, reflux®] SHFEI} F-ZH (vapour distillate)& F77]9] At A

J{N'

i 55 7] (Partial condenser)= 2] ol QoA B st Ad(stage) S Al Fdh=t] o]
& Bloju= A} 71A1 ] el 7 JE dele Ao A7) witolt,
SH(plate)S WU= 7|4 9F T o] A 243 2] A WA 2L ol gfjo} o] f- T ATk

e e 7)Fo 7 Fut= ek (mass) T A W 2 (heat balance) S 17 3HC}

N

H

T
==
o T

Vn+1
Plate (n+1) fp======cmcmmmcmnaann--
Ln+1
Vn
Plate (n) [-==crmmccmmeeannnann-
Ln
an1
Plate (n-1) [===============--=---
Lan

Vo, 3L, 2 & 7]F(mol base) 2] =79} HA| flows (kmol/s) ©]t}.

Plate (n)< %-3}3}=Material balances= :

Vi + Lo + Vo + L

Heat balance+ :

VoHot¥ + Ly Hon' = V,H,Y + L,H," + heatloss + heat of mixing



(e}
No
o
A
=]
o
N
w

&
rlo
E<
;g
rlo
M

A2 279} A <] v]eg] (specific enthalpy) o]t}

wel Al2eo] 0.2 913 wdslo] Qv 7bgahe, Ao gl oW A we
57 ong o) FAIE & glong, BAe gkl 4 itk ol Ea FRUE £
)
=

Ho] o 2NN = ZF s
© 7Pl = 88ttt wheba & 919 S5 a kmol F71= 2 919 23] a kmol 9] o}
A& SollA SEA7|7] 0l FEsket, (2] Alag oA v AA|oll M= 3] daf o
< AR
o] 7HAE-2 constant molar overflow 2] ZAZZA], o= 7]A|e} AA| o] EE0] T/
7+ o] A 77+e 8 oW sectiond M & YA sk Eol},

A 2] 7+ (constant malar laten heat of vaporisation)©] dA s}tk

w}A]
Vn—l = Vn = anl'” lﬂj— Ln+1 = Ln = Ln—l'” O] /\6]‘?’:11_‘{1;]'
[ N N - b |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
' :
|
I i D
| |
| |
| 1 :
I IEN N ERREEEEEEEEE
I Fvn 4 I
| R —— [y e — — —————————————————— o
n .--------l‘ﬂt‘--.

o714 D = Distillate flow rate (kmol/s)
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constant molar overflowgta 73, $fof W7k o 2 A A H systemol| A ]

material balances o}#j] 2lo] AJ™3slc} :

Vi=Lu+D

MVC(more volatile component)ol] #3| 4] = o}l 2] o] st} :

VnYn = Ln+1Xn+l + DXd

Va = Mole fraction of MVC in vapour from plate (n)

Xp+1 = Mole fraction of MVC in liquid from plate (n+1)

X4 = Mole fraction of MVC in liquid distillate

V, o2

tlo

o}z 4]

o WALy, I x, 0] BAISHE AP 2 olt}, o] 22 w2 F7/7](batch still) ] the
operating line equation®]| 3L, %52 Q] ¢1&:2] F37-7] 9|4+ the top operating line equation

o|t}. &J7]A] L.u& the constant molar overflow2}= 7F4 ol o) Lo 2 thx]E 4 9t}

Reflux ratio R& =RH7| 2 2575 7] AetoA] o] AAHER A A+ distillate2] kmol G reflux

24 $7712 HEel7ks 599 Hkmolelth

R=L,/D
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CAIAL
Total condenser®] 7]l 10mole% oJgF-&-5& E3HE-8 Y1, 17|99l 2kmol/kmol &
S8 reflux ratio) 2 A 1L Yok, S/719] Tl M2+ AA|= FAIE v 2t

%2719 ZHFH(Diatillate) o] &F-L& ZA0] 75% molen S GA5l7] YA+ & 79 o]
279 g7 ")
(gh-E2] yx 2= o] 71 HF Ho]H E o]])

(Zol)

4, doJ2 FHH(D)E 100kmol 2 FET},
D = 100kmol
L. = RD = 2(100) = 200kmol
V. =L, + D =200 + 100 = 300kmol

Operating line equation :
Vo = (Lo / Vi) Xou + (D / Vi)xq
= (200/300) x,.1 + (100/300)0.75
Va = 0.667%X41 + 0.25

total condenser 5F7|0| P2, 79 distillate= H T (top plate(n))= Huy+= F7]
(vapour)9} ZAJo] o}, x-y T Z oA =2]3] HH,
71749y, = 0.754 W, B3 e (Equilibrium)E 7|50 2 dAFe] x, = 0.70] H},

ag)ar g ofgle] 7124 v Y 2 (EES)L the operationg line equation®]] 2] 4]
%

Fa)e},

=

Yau = 0.667%, + 0,25 = 0,667(0.7) +0.25 = 0.717

o] AL (n-1)¥ Plate $]2] AA| (xSt BE FHZA, x-y THZZHE,

X1 = 0.629
= 0.667%,1 + 0.25 = 0.667(0.629) + 0.25 = 0.670




o|FA T W o R FF7] ¢hef HA | L& 0] 10moleol] =B THES HhE

=0.514 ; ya2 = 0.593

=0.328; Va2 = 0.469

Xps = 0,172 yop = 0,365
Xns = 0.061

ulebA 6719] HE Aert Beste 2, S77] eke] AAZ(liquid pool in the still pot) 1
Mo Ha A E Hste], 57H 2] o] & T4 (Theoretical plates)7} E & )t}

4, MIIH|-E| 2| 2HH(McCabe-Thiele Method)

ol AR L AP A AR DR Mol AR, platess] 47 BTHE AT
Ft}. The operating line equation 37 20| 7] wiiE-of], x-y diagram $Jol] 1 = 3t}
vaEs ddol Ao g s A avt glot b diagram @ 2HE] vkE 85 7} Q7|
o]t

TR £ el HelE gt BE e o] 5 dol7] 918 the McCabe-Thiele
methodi= 3} = 11 o]/2] operating line@} x-y diagram-g- ©]-8-3= 212)¥ €34 o]t}
3 o] Al (stages)E-& A eh(steps) .2 27T}, W o] $=4] = ol efel 2t

Sh
il
oﬂ

1) ‘the operating line eqation’& %3}l T EFsystem(the binary system)2] x-y diagram
9o f-ZM(distillate) 2] HA| ZA x, th-&38F 1:1" line Y& Ao NZH o7 5fo] F
oJspe] elch.

2) 1:1 line $]9] xd2HH x=3} H3Y3+ A (horizontal line)S 2T}, o= HAHt plate
O] partal condensere] S|ET}) 93 24 Lo, ol AR plate(i
condenser)& WU 57| (vapour)9} B3 e o]t




3) 2)' oA zkolR ‘the equilibrium line’ 9]2] o 2R 2o H-& Y# =t} o=
vl o}l plateZ2HH 4t plaeZ 22F2 57 (vapour) 2] 7|A] 245 e

4) 3) ol A Lo}l ‘operating line’ © ZFF ‘equilibrium line’ © & x=3} 33
024, S E T WAl platee] 9] 2AE Lohih

5) ol2fgk 3y, 4y o] Fgg HA 24 F =Tt siill ¢Fe] FE7HA| thehE wizkA] ul
o S Ee A S Felo] 2e et B ee] £F oui,

o=
g
°x
o
Ll
o

I
o

09 =& M (Equlibrium Curve)

Mole o8 @ .
% 3 :
@_~1 A
Zﬂ- 06 /QD ////' 2
El @// ,/
?z"p 05 YL
2 o ,/ “
= @/ |
3 <

03 % St
02 / St
0.1 e

04—
0 01 02 03 04 05 06 07 08 09 1

U AEH O EFE = Mole %

2o

o] 2L 9] of|A| 9] McCabe-Thiele diagram=- ©]-8-3F Zo]& HojFr}, 7ol Hg5o]
% 6w 9] P A7t 251t} The operating line2 o} 2] 23} 7to] 12 %It}

X7]— XdoE] U:H,



Yn = (Ln/vn)XnH + (D/Vn)Xd = (Ln/vn)Xd + (D/Vn)Xd
= ((Ln+D)/Vn)Xd = X4

wh2hA] ‘the operating line-> “1:1" line Y 9] y = x = x 9|4 A2}
x=0Y W,y =0.25, 5 ‘the operating line 2 yZ2} 0,259 nx}slc},

5. 2t=2H|(Reflux Ratio)

Aol &8k ule} 2ol the reflux ratio R, Ln/D2} 2T}, ©]= top product® A A = o]
FEEE =9 (distillate) o) @9 kmold refluxE still2 HEo/He =549 oot} A
H Reflux ratio gt 017 H-2](separation) o] Q3 HE e o] S0 T3 IS vzl
t}. ¢Joll =% the operating line equationa o} 2fj 2} 2t} :

Yo = Ko + Xa
V, = L,+Do]7] wl&ell,
Ly X b X
Yn LH+D n+1 LH+D d
A8 DE o] L/DE Roll 2k A0 2wl
R X
Yn R+1 n+1 R+1

wh2bA] Operating line] 7]&7]19} Q7%+ ¥ ] 2] 4+ reflux ratio2] S vH|
1=
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ol

Rkl S7HHEl - AAA HH)ol| whel, R/(R+1) HEgh S7FebH | Ro] F-ghtf 2 H2atd
R/R+1)& 12 A2t} ek R o)W distillate & still 25 G2 5% @11 E 2=
o] EEolz u] TAsl=1], o]2]dt ZAL total refluxz} 3}, Total reflux F7 A= The
operating line] 7]-&7|7} 124 x-y diagram 9]¢ “1:173} F+&-0] glojZIt}, Total refluxs=
S eE Hdl 7hs et H4gke] HE A 75 Alwdi

(el AD

Total condenser?] Z=57] ] 10mole% oeh-&-5 £35S Wil 17]%o|A total reflux
2 AT YT 27y = (Dutlllate)ﬂ -8 ZAo] 75% molen s ©AIE}7] ¢
AT D 7] o]EH o }-ﬂﬁﬁb}?

(Fol])

x-y 1 Z o] McCabe-Thiele H-& A-83+t}. Total reflux =73 0] 2.2 Operating line-2
“1:17 2l gt

Tezel AL shel BH 47he] W57k TERct whebd kel B Bt Basta,
) s A7} ol Y Feish, 7)) o] & Bt e

1H reflux ratio Ro] 7+A4~% ™, the operating line] 7]-&7]7} Zto}H ol wie}, Q3 3

3 gl 5 F7he

Py

o]t}, The operating line®] the equilibrium lineS A& 7}= |73 o] A,

the McCabe-Thiele Y02 8 83t H3 A o] F(F7lete Fet 74 S7hHE odE &
At o] 2 EE EAs7] Y3l 2 23 minimum reflux ratio, Rmol| t-3-g+c},
R

Q] oA o] Be|7} o] F o)A 7] 3} Minimum reflux ratios ?

(Fol
=& Rm = 0.9 kmol/kmolo|t},
x-y L Z o] McCabe-Thiele WH-S &-8-51o] Zo]kt)
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9] &] Aol A 573 Fel7} 7Fs8l7] fla A= reflux ratio gho] WFEA] o] 5 3}
of gk},

2] FH/(batch distillation)7} & Hell wheh, 2E WlH2] MVC(more volatile
component) 5= 74 Aoty 2-o] nAH o] {2 (separation) e} & Zh=Thal

AZysA | 7HY reflux ratio RS 242 A] AT FA1E AL, 55 (distillate) o] MVC

rE Pﬂ

xd= Ha} Z0]5 Ao|t}, Operating line?] 7]27]& tHE 0 & reflux ratiodl] J&3}aL,
sabA] ek Zloltt, 2eju yEFe] wAHE xdAF g Foloh, 3 AR 59

Operating-line< H|waj B, 7187]7} 27) wjiol| &9 Az} wpA2te] Ho] HFPghe

fz

T o] M E= ot A4 el x@hs FAI8H] g, 24 qFe] MVC FE7F
o] gk B0 A R Fhe AlRbe] Aol whet wEEA] F7tE ofof St
o] 2P &= F<t 34} Operating-lined ‘1:1" lined} y = x= x, 82 nx}skA g, 7]&7] 9}

y&te] T AZke| whe} Wk Aol

6. 35 ML X|(Distillation Energy)

ST AZE S8 2 £5S 7HE(AlUA] T8k F ditE(Volatile compounds)
o] 7]gt=o] W2t7](5-%7], Condenser)E &3l thAlw o7 (Distillate) 0.2 FZ €T}, o
YA #- A SRE BH, R oUAE Fdatal, 27] oUAE 2 HE &4l
257} A As(AQ WY 714, Sensible heating) g}, W] 7 (3, Bubble point) o] =&}
A HH, ga E5e A oA 7|A| 2 AHSHPhase changing) S 317 ©t}, 4ist= &2
o] Y% YA (AU Internal energy) Z7HA&71| Latent heating) 2 Q18+ o]},
Fists EEhe SR oA Wshs dosto g Aud 5 vk S/ uA] Ak
el AHg-E= Gt 7S 5ol tiaf Avfaka 7heke Ars aFeivt. (HAIE o]l E flsiA

SR CLRE

rlo

j_

2}37)

]:l

N
fijo

—_

) A2 (Heat Transfer)

=k EA &L 53 A= (Conduction), &2 9] o]F< 53 t)F(Convection),

l‘

2
rlo



O
No
0
3
(=]
B
(00)
—

ddo iy w7lE $51A] ¥+ HAHRadiation) 9] 37FA7} v}, 57 Al HE &51& 7}
AN 7HEE SR7IE 9FE dEUADE S48 9o & FYE AUAE SR
o ARE-E iAot T/ & £ E A Fog BN, iAo #AA 2
1] (Reflux Ratio)E 7 = S}, AFH(RT €8 TF oUA(Qe+Qy) ol st <&
ratQeo) 2 . HT},

e

a, 4o
rlot

)
oz

ruz

<Q

(

(1) ¥ 7}4 (Sensible Heating)
Sensible heating2 X317 o} o] LA Ao &L 7}ete] FAd L5 =2lu) &
Ae otelst 2ot

Q= Gep(T-Th)

(2) ¥ 714 (Latent Heating)
Latent heating A 2] Z3}-2- % (Tsar)ol| A o] 7FE 2 A 22+ A58HA] 231, dUA| &=
A WRE F5E o] 42 AHphase)o] WA Hh, #A|AL ofgje} 2},
Q = thg

hy, = SR (heat of vaporization)

(3) A= o3t dAZ(Heat transfer by Conduction)

A A free electron)7} W2 549 A9 e &ET =g o] v EAEE I3
T=(k) grol k=, k ghol & Ao A7} e} £ Conductord] 2417} a1, k ghol



He A AL Fad e Aol o A A7 4

355 Qo] RS Ho} £& Insulatord] 4L ), BAHE FRF AZE I FF

Awo) o3 GG BA AL F] o WA 2 (FOURIER'S EQUATION)S whE

AT
Q= -ka AX
Q = 4AYE(heat transfer rate) (W)
k = @A =% (thermal conductivity) (W/mK)
A = & 53 HH(heat flow path area) ()
AT = 5} (temperature) (K)

>

T
X = & 53} F7|(heat path thickness) (m)

Insulators k (W/mK)
37 (Air) 0.028
G2 (Glass wool) 0.041
F =2 (Cork) 0.043
kil 0.16
= (Water) 0.611
B = (Brick) 0.69
fr2](Glass) 1.09
Conductors k (W/mK)
T2 (Mercury) 8.36
2~H| ¢l 2] 2 (Stainless steel) 16
< 9(Graphite) 151
&-51] 55 (Aluminium) 230
72| (Copper) 377

4) 5ol 2J3k dA (Heat transfer by Convection)

5 (convection)+= A (fluids) etollA dojut= & o]

ddew A

%= (conduction) ]
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(@)
No
Ol
i
t-_l

349 FE 2 S 71dE d3 A2E o] d o5 dAor AydE 5 9} 72
ﬂ1%w+4fﬂﬂm%ﬂ°§TH%Eﬂﬂ-ﬂﬂi% Jutd LAl (film heat transfer
coefficient, h)2} G A8 (thermal resistance, R)o] &3y, o] Al+E & dAGA S
(overall heat transfer coefficient, U)2 A4t} (222 A2 S75 A2 Al S77]014

7
W so] ¢AEE Qo) Al AL, $F A F M ge o) o] tiRe &g

Aol

F

=

ol o3k @ A AAe o5 2

Q= UA(Ts - Tr)

Q = A ZE (heat transfer rate) (W)

U = & dAY A5 (overall heat transfer coefficient) (W/mK)
A = & 53} HH(heat flow path area) (m)

Ty = W5 302 (fluid temperature in the tank) (K)

)=
B
Tp, = 2 F FA =, 9 2% (ambient fluid temperature) (K)

Q=Asexo+(T,“T,")

Q = Y-EE(heat transfer rate) (W)
A = BALA WA (radiator surface area) (m’)

e = XAAS-(emmissivity of surface)
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o = 7783 E=vF 4 (Stephan Boltzmann constant) (W/m’K”)
T, = BARA| &% (radiator temperature) (K)

T, = ¥ £ (ambient temperature) (K)
2) dubA 2l o A] ¥FA A (General Energy Equation)

(1) olleky](enthalpy) H
A= FAl o] dosty A2 I8 (heat capacity) @} AG FAHET L3 AHo]

slov thg} 2o] Felgit),
H=U+PV

= Y5 oLy A (internal energy) Q)

(2) v ety (Specific Enthalpy)
9] (k9] mol)F dgs], dogto)A v Ak afdals 9k (Specific quantity)S

=

UeR wf 28 9fof] ~ FA|E 3}, Specific enthalpys B3 20] A <] 3t}

el

A=0+p¥
{1 = specific enthalpy (J/kg or J/mol)
0 = specific internal energy (J/kg or J/mol)
{ = specific volume (m?/kg or m*/mol)

P = pressure (N/m” or Pa)



(3) ol A] ¥FA4 2 (Energy equation)

AU+ AE + AE, = Q-W

AU = Y] ol A (internal energy) ¥3} ()

AE, = &% oY A (kinetic energy) H3} (J)

AE, = 9A] olJA](potential energy) H3} (])

Q = Al YH-=2 do]%(heat flow into the system) (J)
W = A7} & A(work produced by the system) (J)

5 olJA] A4k (Distillation Energy Calculation)
a9 BARE Mg £6E SFE o £ e} SR dE

AA] At o] e B3 Y& F AR 33t

7 OlLX] 48] JHE=

e YeEr 3l
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(# 2-3) F AKX AlLtof| A&l QX

G e kg
C Specific heat (W] &) kJ/kgK
Hig Latent heat of Evaporation (7]3}%+<) kJ/kgK
Ty Average distillation Temperature Kelvin
T, Ambient Temperature Kelvin
4T T, - T, Kelvin
A S/l 23 m’

€ 0.25

c FH - B2 A 5.67 x 10°W/m*K*

Overall film heat transfer coefficient 5
0) _ o W/m’K
(still surface - air side)

1) €3R 57 oy~
EFRF AR AN FH7A T
AR AAE, AA) ihE Ul ud RS A elslae}

= T
A QJaL, w3 FF Al 718 H 1 frE 9k 28y njgo g Eashe thket AEES ) o8

ines
s
rr
=
<
N
rr
i3
fol
it
i,
o
M o
=
oA
2]
fllo
1o
o
oX,
ShiA
Ry
bl
5o
=
X,

)
Ly
3
e,
)
e,
=
=
@]
=1
jon
Q]
=
=
o
_O‘L
uls
(RUBNE)
)
tl
i)
I
2
)
¢
(o
Kv)



<Gl S5/ AyA|
=4I SF o}]l;]Z](QE) + = S5 oﬂL-]Z] (QW)
Fe b+ B2E A b + (B WL A+ B gL D

Cop » Gg - AT+ Hng : GE) + (CP\‘{/ s Gy + AT+ Hfgw : G\x)

SHF dYyA Axte 7EH o 2 S U AXEHER ddlxo g st 4AS
vol%(%v/v) et wioo(%w/w) o] BAEE 2Ha1ste] 2831}
&2 713} A 23St o3tk qfgof whE Fd U A HElEE Farsle] FY oUAE F
o

Qe PR R G2 o] ol B FY Aux) 9

e o3 S 3Ha1ske
T3,
(H 2-4) LAE HB(vol% « wt%) & HISH
H|ZF H|ZF H|ZF
vol%  wt% oo vol%  wt% oo vol%  wit% o
LT 157/150) Cas1s0) ! Coasas)
0.0 0.00 1.0000
67.0  59.29 0.8980
1.0 0.80 0.9985 340 28.12 0.9608 68.0 60.34 0.8956
2.0 1.59 0.9970 35.0 28.99 0.9594 69.0  61.39 0.8932
3.0 2.39 0.9956 36.0 29.86 0.9581 70.0 62.46 0.8907

4.0  3.20 0.9942 37.0  30.73 0.9567

5.0 4.00 0.9929 38.0 31.61 0.9553 71.0  63.53 0.8882

6.0 481 0.9916 39.0  32.49 0.9538 72.0  64.60 0.8857

7.0 562 0.9903 40.0 33.38 0.9523 73.0  65.69 0.8831

8.0 643 0.9891 740 66.79 0.8805

9.0 7.24 0.9878 41.0 34.27 0.9507 75.0  67.89 0.8779

10.0 8.0 0.9867 42,0 3517 0.9491 76,0 69.00 0.8753
43,0 36.07 0.9474 77.0  70.13 0.8726

11.0  8.87 0.9855 44.0  30.97 0.9457 78.0  71.26 0.8699
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21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0

30.0

31.0
32.0

33.0

ol

Ju
T

9.69
10.51
11.33
12,15
12,97
13.80
14.62
15.45
16.28

17.11
17.95
18.78
19.62
20,46
21.30
22,14
22.99
23.84
24,69

25.54
26,40

27.26

71

0.9844
0.9833
0.9822
0.9812
0.9802
0.9792
0.9782
0.9773

0.9763

0.9753
0.9742
0.9732
0.9721
0.9711
0.9700
0.9690
0.9679
0.9668
0.9657

0.9645
0.9633
0.9621

45,0
46.0
47.0
48.0
49.0

50.0

51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
00.0

61.0
62.0
03.0
64.0
65.0
006.0

37.88
38.80
39.72
40.04
41.57

42,51

43.45
44.39
45.34
46,30
47.26
48.23
49.20
50.18
51.17

52.16

53.16
54,17
55.18
56.20
57.22

58.25

0.9440
0.9422
0.9404
0.9385
0.9367
0.9348

0.9329
0.9309
0.9289
0.9269
0.9248
0.9227
0.9206
0.9185
0.9163
0.9141

0.9119
0.9096
0.9073
0.9050
0.9027

0.9004

79.0

80.0

81.0
82.0
83.0
84.0
85.0
86.0
87.0
88.0
89.0
90.0

91.0
92.0
93.0
94.0
95.0
96.0
97.0
98.0
99.0

100.0

87.00
88.32
89.67
91.04
92.44
93.87
95.34
96.85
98.40

100.00

0.8672

0.8645

0.8617
0.8589
0.8560
0.8531
0.8502
0.8472
0.8442
0.8411
0.8379
0.8346

0.8312
0.8278
0.8242
0.8206
0.8168
0.8128
0.8086
0.8042
0.7996
0.7947
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PRESSURE, PSIA
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ENTHALPY OF ETHYL ALCOHOL(M[EHS HIET)
Reference : Chem. Eng. Prog, 47,417(1951)
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RC. Wilhoit & BJ. Zwolinski, Physical and Thermodynmic Properties of Aliphatic Alcohols,
American Chemical Society and American Institute of Physics (1973

0 LATENT HEAT OF VAPORIZATION OF ETHYL ALCOHOL

5 B
—

@ =
S S

B

HEAT OF VAPORIZATION (CALORIES/GM)
B 8

@
=3

g

180

L

20 40 60 80 100 120 140 160 180 200 220 240 240
TempC

(T3 2-20) ¥3AE 7| &F (ZX : Ethylalcohol Handbook)

Data from International Critical Tables

o HEAT CAPACITY OF ETHYL ALCOHOL AT VARIOUS TEMPERATURES

100

090

080

0.70

HEAT CAOACITY, CP (CALORIES/GM)

060

050

-100 -75 -50 -25 0 25 50 75 100 120 150
TempC

(O3 221] 20 M2 LT 22| H|F (£A : Ethylalcohol Handbook)
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(# 2-5) M Che| Heth
Name of unit Symbol Relation to SI units
kilogrz

1.ogram kg = 1 kg (SI base unit)
(kilogramme)
ounce , 2
@ =

(US food nutrition labelling) <
pound 15} = 0.45359237 kg

(¥ 2-6) Y3 el Hetrw

Name of unit Symbol Relation to SI units
atmosphere atm _ 101325Pa
(standard)
sph

b at = 9.80665 X 10' Pa
(technical)
bar bar =10’ Pa
barye . =0.1Pa
(cgs unit)
kil.o.gram—force per square kg /mm? — 0.80665x 10° Pa
millimetre
kip per square inch ksi % 6,894757x10° Pa
millimetre of mercury mmHg ~ 133.3224 Pa
millimetre of water HLO 70.80638 P

mm = a
(3.98C) ’ '
pascal' - T
(ST unit)
pound per square foot psf ~ 47.88026 Pa
pound per square inch psi ~ 6.894757x 10° Pa
poundal per square foot pdl/sq ft ~ 1.488164 Pa
torr torr ~ 133.3224 Pa

(H 2-7) O] £t9| HetH

Name of unit Symbol Relation to SI units
barrel of oil equivalent boe ~6.12x10°J

British thermal unit

BTUISO =1.0545%10°
(ISO) .0545 J
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British thermal unit

BTUIT = 1,05505585262 X 10°
(International Table) el J
calorie
IIT =4.1868
(International Table) « ’ J
Celsius heat unit CHUIT - 1.899100534716 X 10°]
(International Table) '
kilocalorie ; large calorie kcal ; Cal =4.1868 x 10°J
kilowatt - hour kW - h 6
. =36 x10"]
; Board of Trade Unit ; B.OT.U,
litre - atmosphere 1 atm; sl =101.325]

(2) &4

SHE AAs7] A8l AUAE Fdsted SR7I7F7HEEHAL, FH LEHRT 52 AH
7 EE, S5 98 ddAv opEg F9 S or IS AYs "o FHoew
o] AL T oUfA] &v] A= &R T EY SR e dRd &4
(Convection heat loss, Qc,)Z} B-AFY =2 (Radiation heat loss, Q)2 ARSI, )l F< &
28 A% (Conduction)E &3+ A4S ¥3slal, EAME <21 ¢ ac)

e A2 SR gk AN, F/7] ¢ B WE nlgde AV

(3) EFHR)

71 (Reflux ratio) & Toh WHOR oA HtRo| 4259 719 HYEH(VLE
Vapour-Liquid Equilibrium Curve) 2 @7}8]-E] A7 B (McCabe-Thiele Method) 2 2%
@ 4 YA, 27 olUA 40 AN ZE T8 5 gk
Hl Foll FYE AUATE g dEA glo] AR AvjEnH, 4 <6l 7tgel A

v E o] 7|3t ¥ E <5l ZF7](Vapour)s= S-HF3(Still pot) WellA -2 (Condensate)

o

&

b
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o] g7 (Reflux) glo] A F7FA(Distillate) 22 F-ZHTH, 1 S77|+=
7holE R deo] EAgtaL, A tigh Fato] uiE SRIA S et Sy

2]& 2= d-%(L : Condensate Reflux) 2 ¥ & Ht},

3151 (Reflux Ratio : R)
= 379 (L : Condensate) / 713} 5 7](V : Vapour)
=577 €& /&4 S5 UA

= (QC<> + QRLI) / (QE + Qw)

~
0l
=il
o
MHo
o
=,
5
=2
=

)
Q

-+
o

ZR 2 &9 o) G w47} 247110, 15, 18%vAe] 5ol $FE SUsPA B,

2AgE ZRA(FEY TN ] AL 52 4600vvE S ), S7 18-S vl wskdnt.

(E2-8) &g &5 2FS T40f (2 ST H|E H|L
>0 == 0 =0l ==
ame €% Tane gzag TN
%v/v) (F9) %v/v) (F3) (%)
10 2000 46 348 80
15 2000 46 554 85

18 2000 46 750 96
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M
KIo

1. A2t S=(Ambient Pressure Distillation)

AEI FLg = 7]9), 1atm, 1,013mbar, 101,3kPa, 76cmHg,

760mmHg, 760torr) “JEj ol A o] SFE 2] 7]

3t} 9

tol SFHol frE=7] A&, SR E7]7HA

tlo] #7] A &s

s

80~95C 4

ot S771 AR} Yapelol whg Fdof Apolrh A yehdtt, $127] =

[e)

|

ol B9 25 WA 33 ZRel 44

]

]

S

il
ol
R

AA A

o
=

s,

F Z2(Reduced Pressure Distillation)

Zt0
.Od

2

o] StolA| 7|

1Ll
#=4

Rl
110£20mmHg A EZA {7} AlZEE L5 = 40T W9,

=13
=

50T Weloldt, et

.
L

Fh(furfural)o] A&
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F-&-(higher alcohols) 2] gk
o 4 SHRAL 3 SRAEG 29]A o 9(10~275nm) oM o] &

F=(OD : Optical Density, Absorbance)7} St Yeh= 53 o] T},

- (fusels) 5 I15Y

OF1- el
=t A

1A

)

ol A=

S
hul

o}, 74 9

27kt o

S

b B4 5 QA5 AL A

7 44
(mmHg)

Njo

80 ~ 95
65~75
40 ~ 50

760
380+20
110£20

i
»AO

A%E)

)

\ ZEISST

p===
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A =25 mza cixel

1. 3R7Ie &

Z5719) AEe 2Hdes B Fel} wAH o)), 2H|dexe A T ¢
fex]

L
o] AR AHEHI Q. w3, e
DMTS(dimethyltrisulphide)t} ™7 ek(mercaptane)d} 28 3313He-g A AA A F+= 7]50]
Aok delA] Qlom, HaE Ya T b= Ha £ 0ol wWol XE ] & dld7mlo|E

(Ethylcarbamate) 9] 57 A Al A &= Jvkal &elA St

2. 3%7| CIxtelar £

719 YzRlo] A nAle dFL Y TF 97 A SREY A vEhy
=, o= &l o3t o] &4 ©re] Wskel S Reflux)oll 27| FFE F7] wizoldt.
Z

S57] B A (Sl Pot) 9] 2&F, E-(Still neck)e] Z o], SF¥H(Lyne arm) 2] Zole} Zf =9 w2}

i



A F3e) Aol Atk iAotk B BERS 720l FEAT 2ol Elighyah,
v 377} 842 A X (heavy) T FHF7} A2 H)
433 (Onion) L3 (Plain) 2] 3 (Straight) & (Ball) €8 (Lantern) 3] (Ball)

(02 2-23] 77| CIAtel

Lt Lwit:
(2 224] C § A7 BF7| 2 (Whisky pot stills)



Klo

1) A3} (Direct-fired)

1
L

9|79} kel Ao AHEH

=13
5

81—?6]:0]

o oJa) A== e

o
=

el

to] 3F = 32 (furfural)

9

i ofet, shAdo] A

N
!
<

2) A4

el

o] W7 o AHgEE Yol

Electric motor and gear box

External direct fire heating

X
X+
i
<]

NI

23} (Direct-fired)



100 1.35 020 7|

_,.
\J

I 4

20 |7_ E
) 5F-5-2] ©h2](Batch) 0.2 A| 2= S 7T A EH= B o 24 28 T U(steam coil)
7 2§ 2P (steam jacke) 2] W, 12]31 £ 0-S S/H7IZFH A5 wjdjo] 7FEslo] thA|
TH712 Se R o5 714 ¥ (Calandria) o] Tt A 7FE o] #hAH T dYe] Ao

7F-golstaL, dofl o3t wAde] A,

1 Heat exchanger

2 Recirculation pump
3 Steam inlet

4 Condensate outlet

1
I
2 & 4

2~E] F(steam coil) 28l 2P (steam jacket) Q)7 7} W2 (Calandria)

(02 2-26] ZHE 7+ H4

23} (direct-fired) 228l 2P (steam jacket)
Yiit Lyt



A3} (direct-fired) 2B FA(steam coil)
Yiil: Lwiit:

3. 27| (Condenser)

Y71 e SHRIAE 9oL 5715 F79Y Distillate) 22 S| 7= AR 2 Y7 528

AY FRAME A 2SRl Y2 Bgol 393 Fa80, BTt 37D
% 37 eEE 2obAN, 3718 254711 sl Wasel Aol Skl Brk

<

-

7} 58S Fol7] §I9), WAS el SRR BEAY, Wre £8 55 Bt 44 35
=48

27]Z v X (Shell and Tube condenser + Worm

condenser)sl= A% 9t}
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Shell-side  Inlet Nozzle
Tube-side  Fluid Inlet

Fluid Inlet,
- — e ) Transverse Baffles ~ Shell Outlet Header Space
- T Water
| outlet >
U : — : 7\ i
4  —— — —" -
“ N T y 1 ¥ e 1
. - — —\ : L) L
= Vapour inlet — - B A——— 2
————— g
\— R —— 1 e
e — —— —" —

Inlet Header Space  Tube Sheet

T o wd I[']

Outlet Nozzle /7 ) }
Tube-side Shell-side

Fluid Outlet Fluid Outlet

Siphon pipe

Tail pipe

b4
Condensed vapour
outlet

Water
intiet P>

[32] 228] &-F5EH 2%7|(Shell and Tube Condenser)

O
— O

Vapour inlet
Water
overflow gg
§§::”““ N
i Dranfaie el TN _Tal e
e -




- -.:i.i rwﬂ—
m ! L
| 1
! = _...L_-u-I - -

iy
¥ =i

Shell and Tube Mjit: Shell and Tube + Worm Liil:

(02 2-30] Mein| Adl 28



AKX BE QAT SEJ|Q S E AAH

27k $122719] F/715 F(copper) AAZA =2 A¥ o] 41, =TT} =o} I
Gol |9 T FHOR, Fr| 7o) YREC] Aojo] FaF AT T} FF e A9
FR, AAOZAE U 29E 74 hedshe] gAY, TA| I8 F Thawuel 2

27FA] §1227] S5 280 AA sttt S/719] 25 12 5771 (wash still)9}F 23}
e (spirit stil)= ZA k22 AR, S/ 71 T74] UF- (sight glass) 2] £ 217} 9l
t} 13} 557 Al #old A (frothing) & ZUE #317] 8] o] e 497} ot} =7
= Wl 12 S/771 e 22 SR717F 08 A= e A it

257

== Water jacket
Head

Shell

Condenser
tubes

Syphon
Swan neck Tl
' pipe

<V\Iater
Cradie

[D2] 2-31] A9k BE 9IA7| 1k S]] (wash still)



Low wines and
feints safe

Low wines and feints

Pot ale
Wash

Low wines and
feints
receiver and charger
<
Wash
charger

Wash
pre-heater

(03 2:32) A7H| BE 9I47] BR AAHY

T S/ 27 BE 92719 13} 574 (wash distillation)= 28 <G| = 472
I} ] e Hohlls AIEA Fol Ea s oiv] 358 AR SRS et oo
Bolxl SRHE 24 2ll(low wine) o]} 8}aL, G318 Fheke oF 19~23%v/v A7} €t

22} S5 Al(spirit distillation) ZEJNEE 12} A

—~

ZFHA 1 2F-29]8)2 68~75%v/v, 23}
2 2T TS 55650/, 33 AFER A FF-FR)S 10v/vE AlFE

5
oA T3] S-(batch distillation)& A7 AFollx] 9127 9] 23] @4 SF-E AAIEHA A

2. AFHK| JQl AT B2 AAH

18301 o}y 27} (Aneas Coffey, Ireland, Dublin)ol] &3} 119+ A<L:2] F7 7|91 7F9 A
& (Coffey still) e AA7IAI S 2744] |9l 912=7] Aakel] ARGH AL Qlom], BE Q&4 5
T Al=E o] 71821 )7} #aL Qlt,

7t 2g-& Fol7} oF 180 (609 E) H+= F 7l2] A H A28l (two columns system)
o7 WwE EGl(beer)o] & WA g Fo] A7 E= A<l obd#lo] A A H(Analyser
column)(beer stil)Z sl AA (F57} Zol o] upe}) d3-L 3heko] Z7lal= A9l 2
E]gto]o] A 7 (Rectifier column) 0.2 T 5] Qlth. HE & Gl(beer) of| E-S 2l & Ul
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£ Analyser column

TO OVERHEAD
CONDENSER 4 vapou poes
HOT FEINTS Wash Vapour enriched with
Ether Pipe — FROM HOT FEINTS Adcotol
TANK 4 4
Wash from )
% ormeomet N Tt Ok
\ Liquid level A+ 4 4 4 F
\ - < Mash Weir
The Band .M-*-f? ??; ; S
Spirt Pipe ——
sPRIT 4~ Soenl Lowpresure apor
Hsirenone A OF<t2IOI E210l(Analyser Tray)
Perforated plates
Condensatica
RECTIFIER ANALYSER
Levels of
=== =% = alcohol at
4 AGohol enched jariors
:i\emed ash vapour strangths
We
A STEAM
wor Fents < SPENT WASH

B. 2E|T}0|0f E2{|0|(Rectifier Tray)

(T3 2-33] FHI|AE (Coffey still)

FUE= 2 &6l dFEL 7~10%v/v, Analyserol| A L& F-o] A A = o] Az F7]2]

.

gTE=T

& ShFS 30~40%v/v7 | EL}, Rectifiere] SHE-E 01714 -2 5EH 67 9] o}

o

av)

o] &F-& g=Fo] oF 94%v/v E&= Al (new make spirit) S W=t 74 (Fusel) 2] A AE

=2 ©—

A ol 25 67 A= AdRedolA 74 9 A A8 (fusel oil stream)= wlF=A] ET},

Cooling
coil

Product
95%V/v

Heads to
storage

Fusel oil
to decanter
Steam —>
Stilage
Beerstl Rectifying column

(T3 2-34] AFEX] T[0! @|A7| BF AIAE (Coffey still)



3. FHLICIQ /AT BF AlAH

AUERE 271 o7l 38 Gye)& 9EE dhe 272 & o, S5 (comn
maize)] AHE- H&o] o] Et}, T3} FH M= EE T A4 (Enzyme) Ao 71581,
HEA A s AN dFE A o B Eol E8(Backse) SHE ST SF F
AL W] SFA7E 95 SH71E AR Sl
&g stk 7%v/v W2l o] B a & Tl(beer, wash, mash) Beer still columng 533}

ol A AL, 57%v/ve] S5 (high wine)o] MAHT} o= thA] B3} 3]4] ¥ o]

A 13

28%v/vE Extraction columng &3 FYU =, A9 379 12%v/ve] A¥)3 A5 (High

volatile compounds)©] o]= A% A AHH ~EH(stream)©| Rectification columnO.2 F¢

wlo] Ay R 94.5%v/vEE AlFS W
=

A

al
T olfre AR BYeE wo B H

_4

Extraction @A &5 Fsle] 3]

& 47 8k7] figtolet,

Alcoholic o
mash 7%v/v ST

C-'
EL
5r
8.
Sk
%-.
£ < [ Extractive
- 5 2 _E e tilation
8 & EF recycle
-— =
2 El=
& MO | 5=
Recycle g g
=
CiyH,0 Extractive
. —> distillation
7N 50-75 ppm

alcohol
T Stillage
7% solids

12%v/v 0-50 ppm alcohol

(3 2-35] FHLiCIo 91A7| 7 AIAH



108 1. 5570123 7|&
4, OtH[2|Zt YAT| BF AAH

B (Bourbon Whiskey)& 7l 70%9] 2<4(corn)9}, 15% Sl (rye), 15%2] EE
(malt) AE7F ARE-ETE A0 R S/ Al GaE ghFo] 80%(v/v)E ZIFehH qF i}, B
65~70%(v/v) & A Z3He},

S5+ 7l w2 H(single distillation column) A|28]-& ALg8h}, A8 SF7A0 A9 ¢
£ (doublen) & AHgdte] A& TS FolFe A0l 7Bt AR ES AE 7712
o A E ARES T A WA A HEw Bl

AWMA AdHo 2 e S3AE e 62.5%v/v, o] F UEHE T3 HH 67.5~

(Cistern
room)

Second
distillation
New charred

70%v/ve] 458 w57t H

Vent

Concentrating

(4-8 bubble cap Plates)

r feed
I
Pl

First
distillation

Beer stripping

(18 sieveplates)

Steam i

(22! 2-36] OtH|2|7t f|AT|(HE) 7 AlAE



(z
=)
)
rr
53]
k1
il
rio,
kil
fu
2
BN
i)
rr
oy
=il
-
fu
2
[&l
o
[>
lo,
>
N
ol
o
tlo
g
2]
x
0
R

2

o

ofZmbt(Armagnac)o] B A olth, FUe AR5 AFESHAN S/ A28 2fol 7} QlTt.
A1 Fe] AS- e EElEl2E (alembic stil) F77|2 F Hel AAH FR7E Aldste]
Azstt}, I 7719 542 A3} S5/ 7](direct fired pot still) 24 3,0008]€ ©]sFe] =
710t} 12} &7 A] 4o F5He Brouillis 2k A}l 24~32%v/v A5 L=
& grFolrh, Uw A S (tail) FE-2 ok vl 9] 12} S-ol| ok13t 3 AlFH/E Algg
t}, 22} 57 Al Z2F(head), B (middle), 7 (i) = Uro] S/E AlYstaL, AlEs7t
e B e gas 32 58~00%v/v ATt Hrt, 23k S| 2RFek TR tha vl

A o] 22 F57 Al A ASFE AT

E
rr
olN
= ]

(T3 2-37] 2 (Cognac) BF AlAH

ofZwhF(Armagnac) o] S/ A28l T FUG S/ A2H 02 AdshE B e
Ao}, 1T} o] ©ha] ZF7](Pot stil) ol 5ol 15T (tray) 0.2 FAHE d&2 7 2

=
(continuous column)S A 2|3t FH7|2 A ZEH+= A4 o}, AZHe= SHFY 4728
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59| (congeners) o] 2

ko 5304v/v AT

T o
YR AGE] =& Aol EAo|t}
H
=
LN
F
(DADAR Lo
L

NJ: :
M
A: head of wine; B: cooler; C: wine heater; D: head condenser; E: wine arrival;

F: column; G: boilers; H: head column coil; I: swan neck; J: coil; K: drawing and

recycling of tailings; L: alcohol meter holder; M: furnace,
(32 2-38] OF=0t-f(Armagnac) ZF AlAH

e AR E 9RR 3L, 2714 9l
&2 Sl gt gholER O R Az el wet e 4 L, v ] AlESe] of 7
7HA7F ERlg E o] Az
HaE AZE A% 7 A2 T 7HA 97 3], @A 0% 28] 388 sk B¢
o, @Aell 9%4& 9% H(Tray) 2 & A A8te] Alzsh= 497 Sk
A F5E dEE 3] HAH £UE 6~10%v/v AER 13 SHE 4322 §F
20~25%v/v B8 S8kl o] TRAS 22 TFE F8ho] 30~35%v/vE Al Z 1A 3
= s HTH R Axdt



Fermented beer

Steam in

Rum disillate

==

to storage tank

Condensate out

721 2-39] Cfa

& 33 A|AH! 1 (Triple Batch Distillation)

ttagE A x3}7] Y8t &k thE =7 A2 o g2 Al Z=2(batch distillation)#F ¢
=79 Ad(column stil) o] £ SFH7I7F ARR-H7 |2 sk, /7S
HL Bl v SHE Ho]F+= WS AFR-317] % 3o} (fractional distillation).
AR 95.5%v/ve] B FHAS 6, 93~94%v/ve] & FFNS 18
o RIS 25~30%v/ve] #& SHAE 1S = sto] RIS ARl | = gk},

Steam

=D=)
=

==

(a8 2 sF

-40] Ct3

Vent

Distillate

10-20 Bubble cap trays

Batch column

Condensate

A|AHE 2 (Batch and Column Still Distillation)

Bapato] hot

, 90~91%v/ve] &
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7. CI0|E™ 37 A|AH

A gy gfolER L A& SR/ ALY R e SRFEA, A5 S/
719] o] &5 npdl 2" (Barbet still)o]2al #ghet, vpgl 282 ) (South America)9}b 3
(Europe)ol|A] 11 5-&-9] g}o] E A1 Z(neutral and light spirits) S AY2Fal=d] dg] A&
w3 det,

npEl gl o] £ Stripping column €] ¢l head removal sectiono] F7}4 0 2 A 2| & o],

rlo

AH] 7 AdE-(more volatile compounds)E APl A AF) <& F Rectifying column© 2 S5
Ho] o]F3l= Ao| EAolt}, 7]E} AHE-E(congeners) 2] S-S Al|ofsli=d] £ A|2=H] 0]

Ak, %-&2) 2do] STk wo] gint,

ED
heads

1o storage Heads

recycled

95%V/V 4 95%V/V
Intermediate 3 light rum
product i

Propanol draw Propanol draw

Fusel draw 65%v/v

Wastewater

(02! 2-41] 20| ER(sto|ER) 7 AIAH]

8. HEFI 7 A|AH

HE7R= 729 fU-2(European union)dl|A] §4HE el 43285 FRsHAY 95 e
o 23t E44& et o= B3 AMEH o2 AT RTS8 & Hogt), 9] Al
o}

=

9 557 Al2H o 2 ke 2lo| E 23] 2] %(light spirits, neutral spirits) S EAJ&F o] 3}-=- 53



06. 57 AlLER ZR2= 113

&5 A g 71ek AEE(flavour compounds) A7 et HE7L} Hvt, AR ofikE S8
w ZAJeke] A7 B SHEA717] el d-&o] FFE 55-TvvVE B ste] 2 2jditt,

HEglo] SF Al SRl column) ] 747} OHE 1 $FE v 2R B
], 2fo] E Avje]= Al 2E 3 A& S Al=H ol ofge] 271 Ay 2do] Aty
o] Zofstar Qe dstol=, AUy o2, FALY, WS 5 7|E} AJw-E(congeners)
ol A HOEN KTt 1 dHE Avjg|=r) Al zHn, dF BHETL AlFe A" 24
EZx 3851 e ‘EfE gy o]l A|2E (Tripple Distillation System)’, ‘A==
tj=g o] Al (Quadruple Distillation System) -2 A7l F8 71%-S B8l HEd)
Az 7 Al=dolA e Ao 7irol7| % st

&)X Extractive distillation column- 95%v/ve] 2to|E A4 2|2 & A7F-E T3 3
Mate] Fel& Golat alFo] A7 And AiEeS A F= 7ss 8t M e 5 &
(stream)- Rectifying columng &3 ThA] L G3-&2 A F{-Hr}, o|uf o} FE 0 2= 74
F7h & A3 BRo 2= A8 AR (more volatile compound)©] ThA] A A ®T}, & A&
FH 5~6%te] Wof| A% EE(product stream)©] T S/ 82l Demethylizer2 01717 ¥
th et S5 Al2E 9] 53 0]7]% & Demethylizer 9] 4+ wgh-Eo] &5 5] A

AH AL, sHr= G3E o 96%v/ve] Al | v e =7t frEETh

i

Vent Vent

Vent

95%V/v Heads

Intermediate product

ED
Heads

Propanol draw

Fusel draw
65%V/v

Hot water

Steam

Steam
—

Final product
96%V/V

water  Steam condensate

(02l 2-42] BE7L B3 AlAH
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9. %

ol

g Al2g

i)

Setetold AEE FAL AReRY BE 3L A A5 FF Aagon 4
APEE WE TR 05uv/vE AT 27 S AR AFRE ] AEE G4 FAol
Itk A FAe A AHE HETLY] FF A2 £
slelze] FAE HETFS T4} 2 Afol} glek.

W FAe] F5 Aol BE S5e) AR AANTE
BET AET 93 FF A2 FA A2 TE SR G2 §F

L 9~10%v/vE Q¥ (Analyser column) 9] 7t =02 FF 5, ol 2+ QAN FE 7+

o

X
N
Lo
4

_|>L
E
g
"
7

)
o
m
[>

B3, A EE 70%v/v 3HE] dag o] 35 H o] 5 (Extractive column)
o] FFE B, FEHANE =" 355 ) HY 4 S T3 ¢ T
2

of JREY RHEE Btk 254 FR2E AU Y29 dulstol

=]
il
3
iy

o]
2Y FH, 200 94Y e dmgel 359 Vg JREe] ¥

il
nj
Ho
fols
B



Vent

« Y|«
B8
mash
—_—
2o
(s e

vV

MHEYE
(Acetaldegude)

{

| EY R

Methanol

<«
—>
L
—

38 958%v/v

Vent

=37y
(Methanol)

ox
Eal

NINNTIOO SINIFH)

HAEH2])

131

(H34IHLS 3aIS)

) B8 NAY

(L7t)

g
:
:
g

EH2|
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=43
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1 52

1. ?l27]9] 9

Ax7le] Aol It 254 vha2t, of 7)o = AlA A ko] 7 B2 A3
A=) Aofof gh=o] Aol 5 ATletAlTt,

1) 2712 Y2719 Aol (Scotch Whisky Association, The Scotch Whisky
Regulation 2009)
27| 912T)=
@O =3 Hol2 AHgste] 2 EW oM FFHE Ao EA]
- SirdollA FatE ook it
Mo} 24| o] B 2ol oate] B3lE|o]of girt,
- ARV ARE3te] WA Eojof it}
@ &g & 94%((V/V) oltR TFAIZ AL 2N SHRAL AMEH A5t Al T
2HE Y H FrE Aok gt

B 2IZER=9] HA| AaroA] 700L #|vke] Q. AF oA <Adgh o=

7N
G 274 9122719 GFE FEE 40%(V/V) o] Fo]ofof gt



122 1. 21A7| W=

[>

2) B A 912712 Ael
A 4% 2% BB 91272 $Ezo) 2 v]wholofo} BTh)
3RS S AR So] BAA £RE FRAN 75 Yol A4 A
@ ol 59 B2 FHE VRN L9 SR L) Hol A4 A
OO EE @9 e F7] R SR F ol £FsH] L5 Yol A% A
@0 = @0l e F7E &
2 o]

® ©%E G749 74
e A



02 2E 927 Mx 123

2 ZEE AT M=

1. MOk H|=

)98 By
Bejo} 0= QI R7E L 25 E ARSae F2g SEolrh 53] Hejol 57t Aol & o
Q= vheket A4 Fhigo] vk & ol vla] gdatAl £7] wolct. AlAl¢A 71 tiEA
o Aikt Am|eko] - o] o] o] Wil A& B A5t Fxd HAo] B
Fhe & ok $12719] Y BEjoh = 8al SF 5 FERI, S5 Eafete] Anvt
HEAZ 5 EE B} sl Yol e S 4 E S AF2A1Z )7 7S F83 Az o]t
e i) Al 718 Qe 2HE-o] shtoltt. 719 8000~5000%d Aol Zjul 7} Al
e Ao F . Hels 2ok gkl Aol Abgks ddA AEEA 717 Im B
2L, &o] Hlo] glow mir] Afe]7} Ak, YH] 10~15mme] FiL 71 9l& of
S glon £ JE%—SPE}. olake Z7] Bl gali=t] 15~2070¢] nhtiz} 9t} o]2ke]
= B TR FF wet gepivt. g niojells 370 9] o)A (<33t wit)7t gt &
ntej ol 22l 370¢] sl BF ofmolM ALl wjde] 6=E Hol gl BelE oNER
26k KZK)Et 3tH, 393 F 7hedl Jgigt o &3 270 9] gJsh= HglEo], A o] 252
e AL FEEEQHK AK)E gt F28 d52e FER/F A )t BC

FIF

s

. YE7E

BN

50007 ol o]k Hxe] A2 R F-H oA o|2te] Hax|A] ¢Fe FEH ]| US WA
S 2H G ol FEHEZE A Z1E Belskait. SerellM s S(oyer w4 Aol A
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A27] Aol AR HE FER Y F52 A Y Rol A dx AS FF AT Ao
A FHEc} (19959 1BD A9 23} 33)

FxA AHoRE AW Al Hote] FHCEMNY, T Ao HEA B Aol =&
Aol a7Hr, o]l Byl 542 th3 2,

@ He|7F 27§ A A] gotof 3t

@ = A 7R EHf wolof g

® B9 A 53 5 S5k 2B dgeof 3

Rl F50 =2 1960~80Wt & 2} 2(Golden Promise)9} EH Z (Truimph) 25-E &
ZH N 2L 50| AuE L Y}, 2FEWN= A= E-H 2]E 4] Chalice, Charlot, Decanter,

Derkado, Optic, Prisma 5-¢], 712X 2] 24 Melanie, Halcyon, Regina 5-¢] A& &1L gt}
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2) Bele] £83 Az
HEls FU71E ARk BolHl w2 4713 Agslo @k, 14080 o] Aol 53 F 7
23 Relo] 52 o] 15-17% k), FHol7t WA slo] ol 2] Wolxm AR Aoz
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AT vleR sk, oF 5E-15Y AU ST SATE A EE A2AA e HE
Al e}, T oo ARehe At Bels ] 8407 witolt, ol a2 AT Astet
Hal7F Aol dojul= At 2.

2718 A Aol A B Az AL B2 Apol7t 9= A2 T HA ot of7]A

= W& AAE] Zestaatk gtk

4) F-A(E © Kiln)

ulo} Az A] Az BAL wold Hulole] 42 BHL ST Hl ook 5, 0} 3}
ol ANE Eael welo] PR e wEshs Aol Az FAL wd] F2 P
& Fol= Zo] ohje} Hulo} ol AR ot L] Walol wel Tl wrsle]
slof Al BAbe] 4o Q1% 7] ZAo] Wal, Tela fae] WE 5 A5} W vl
S ghgale), Weld of A4S Te B (dying)o} TR AR : Kinjolz} ).

ol v = 7|22 HeElg 112 e} A vlssitt to] 7 SHEFS T T
0%7HAl= Skttt o] 21 i BHF 10~12%07k4] Wl aL, o] % ot Ql= A d ¢
FEE 37 25F go] ol 4-5% Hes HxAZIT wjgle] Ay 248 HEA Ha
AFo] Boe EGASE H. o] w7t At uhek wi o] Falf, d =0t A
w31, WopFoluf opulicit 22 EAlgFo] H2 FEEe] ojdtt. £ Foll 7] a4
o] 2AE frAshE AL Wl T8kt Wolg Al xdhe olfe B3 WA T A
i, o 5o 7t setEg ARAR Eafshs AaE AAE] ulEolth. webs ZE
Al ZE~ARE Abo]EE w88, FHY FEo] 200 7HE Wstehe Q%o R g3
t}. 70~80TC 9] YZ o 2 Zo A7bel] 7HAz3H= v o B|8le] 60~70C e &% 2 71 A7 A
271 Ao] B4 GBS FAATIE l frefsivh, Tl 23 54e] 4 257} 60T
olatolm, @3} A9l popdyo]2e HA 2EE 65T Weo|BRE 30417 FEef 71 1z

Az Abo]Z-L& 60T 1224]3F, 68°C 12417k, 72T 6417k |t}
AE ol ket vh53 2ol B4 S| HAF W9fe] Fo] Yk & A 2710 « B

g opdd o], FF7IU|o] 2 endo-, exo-FE[t|o] X 2| 4L A& St B8 A
AgHS sk A3 ZEH Woldl= e-opd o] 29} e Hlo] 2 geFo]| ol wjHT) =
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o} p-opdg o) A9l Pl AE Y o] A 3
T8 A Fo ¥sEt) opvl:iivt 7ol dgate] Wehmolde A 1)
L0

Y R E

(E 3-1) }IA7| MEE oot ME2H(Whisky Technology, Production and Marketing, page 64)

Heo ¥ Chariot, Decanter, Optic

TR F%) 45-5.0

71843 A27(0.2mm, dwb)(SE,) (%) > 76

7HA 2220, 7mm, dwb)(SE,)(%) ) 75

] (06 )/ Z2-CE)) 7FR.73 A28-(SE) 2Fo](%) (1.0

28 M) & (%) ) 88

178 (%) ) 96

TAE(%) > 98

=5 (ppm) 0-50

SO, (ppm) (15

Vo) EZ A g (0.1

2FENE M= A2 Al I E(Peat, JE )2 T8k S ARSI 23 ER T
= 3A90E Aol B EZ} e H o] ¥} Q). 8Tl (Heather)2t B2l &

A M EE 27 @OR R oA 2 viay B¢ A77F 2A dr} 2744 927
A 2710 FEE ©ed] Az A ARgshe AR AAElet, A HF A7) AT F
mloll 27 YFE vIAE AL A HAek AEY F= FAle 27HA] 2718 2R
g, 9 E 3Fo] Fadt ioltt o] ARES £ 25Ut A o oS B LI, ol g
ol 2 F-Y et I E A7]of SH-H sz Wolo] 1 FhFo] 25% o]
4w Wofol 2 FETh HFH o F% dEEL HE, o|dst AEE Foln, #E
o2 Fa3% Fo]o]F(Guaiacol) -2 FE2 vlFgo] AWk Z &S vt T ES] Q4 2
T7h400TC oA 750C R SEH, Aed FEE sev Bl ST skA|RE FrofololEe A
w72 et 19A717H A= 2 100% HE FASR w2 345 2okt 2w x9)

12

Fo ol $1sh %, 183 £29 B FFLS vIAE AUS THG o W
7k 508 9% Axdh volsh JER FoAdt Hot B A9 BAYste] g ahe Ao
2 9elA gk
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2. Z2E Q27| Hx 3™

EE (malt) 927] A Z2A

ECAEJETIEETOE SERE ANTELY
> (2158 | > (235U | P[54 > a4

M
B>

ZE 27| AF YA 34

SN -)( £ @l 2(Blending, Vating) J =5 @ =3 @
= | AT HE
Yeast
Malt ¢
storage  Hot
bins  Wwater Condensers
Wash ba
Malt
mill
Mashing
machine
(mixer)
‘ Wash
Q (Beer)
Heat —> Wash still Low wi
exchanger L

Low
wines

Spirit receiver

Feintsend low —>
wines

Wort

(22 3-3] 2E 27| M= ST (Lyons, T.P., 2003. Production of Scotch and Irish
whiskies : their history and evolution. Alltech Inc., Nicholasville, KY, USA)
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3. ©3}(¥E1k, Mashing)

ge] 24717k Qubdol), ol g Rashs BAL 5 ApAole), A
Uo}g /1.2 vrEo] Bt 47 EUHI Bav F AFHES 4 vl k. F WAL B
shel W7ol A lhE S ol Ful 1t F olhES YHHEE o] UF Relt B
= Zlolek, whebA] dop R4 AR Sk, RAwE Fohas] Fro ket ol
ol BEAZ A W Tk A 200, WA 7HE) 700, T 7 10%e]
Fo2E 51082 Hol & FohAl71 G0
229} 377)9] 93 QeAo] LS A Hlojo}
o 254 gezs FA= ol s A6 243
= gohat 2eolel A4S g ek 2] A

21
o). golzt BAs Woletd) o)l 2 5 RS F5

A A |

o2 Hof 9t} ol B3y Wro] & Ho|E 2 wul
4 3]d%-0] A= o] e,

Fato] Al 4 Hlobs SHH| R 4u o] A5 E9ete] Btz Tk A(A =
T8 o] FoXint, T3} T i+ H B FY TS Fefdhe Aolme 7t &
2ol HA LE 2 uro] g3} a2 gde st ARl gal T2 1AL o A3 o}
o3 A} 13} B Gy B3E Fo] ent 63C A 2057k 2 wukske] 14]7F A
A7) T she B2 o] Abo] ofgbE WolEe o=t} ofm] WalzoA B -ob o]

22k 57 Aol 757 HEE skl FUg W o 2 o3 dl S ke ojuf= XA 257}
Rt =& a-opdE o] 27} 28-S 5ol GETF @2 WolFo] YT, 33} w4 801

T4 B4 0T ol ARG HFUT, BE FEFE 131 201 3% 445 9o} B
4:2:4:28 BFOR gt} 1,23 Wl 20~22C 2 Yo AR o|Fdtt, 3,4
2} WolEe thH F3} S5 AREST WE o] G OG(Original Gravity) 241 1,050
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5. &S (B##, Fermentation)

927 Az A WEHS A3 BAAIE AL WFolA gl okt o7} Tk, WE A

Z ANl 2 7S Yal AR (&, Wort Boiling)3tE2 G3} &47F B85} E= 1]
&o| =& 9, Y2718 HF Al Aldls e E4vt HEHT U3 g A HF ol
1.005~1.0100A4] &7} H3=1}(attenuation) Y27] A& A| L&A= 0.997~0.998% =H
o]XIth, =7 A TR FEL 2 F S/ Z U 54 71 B AUl A= ko]

AvHelet & 4 ek,

1) ¥8 % (Fermenter, Washback)

2) &R (F%RE, Yeast)
d7& g gro §247 WAL 1838 Meyenol 2J3l Saccharomycesz} H™H E A}
3

1889 dlm}= 9] HansenS & EE H-53}¢], British Aled} ¥ 7] o] W0 A T A% = w27}

P E5E S, wrevisie, FAD TN WA= = W] Qe SR S, calsbergensis, $3-273
LIS o0l ER O S, ellipsoidenst}al o5 AJTE, LEY el S, cerevisine= FLE

o] ALg L Ik, $1257] kel ALg e Ut mEEe e Bl 9478 L

AHEQF 5244(15~20%)
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@ A7 AI(3~5C) =2 BEF
2718 ARE 35T M= Fdsi A ehs Zo] deHed], T7 Al dluA] ditel
Frejatr] woltt.

WE) TS HR9] L miF 10° o Pl 2710 $HES AT 5 YT

o

=g

M, G:IxY
" FS 1 3 + A
M, : Holrd
M;  HE Eglox
s3r M, UE HEZO A
=
20
MS
10 ===y e -
%\ M, BN
FS ™
| | | N
12 24 36 48
Time hours]
——-—-G
[ I M,
M

W de) FHo T YER Mo dol= ddd 84t =2 Z83ke 7|7kt (Whisky
Technology, Production and Marketing, page 122)
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1) eHax
2712 Y aT) AZ Aldls 52 o2 EA Ha s ol Alg3ith waxe s 32

wsl @t Fx) Qou) oA Belat H AT Au= Agolg) s whE 27} Solrha gl
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1060
003

1040
002

5G
% Acidity

1020

001

1000 -

2o Ao #5} (Whisky Technology, Production and Marketing, page 141)
AT BRAL AT 7|7t B pHEE 2| H3HDolan 1976)

SG, aF| HIF, 36AI%E Foll= At o] g o w HA3 o] Abes} pH 7} HsHe

FrolN BEE £ 0 32 ojd F2L Aol BaAe AuET. et A2 se)
FA0| L FE AREL B3 og F2L o]9]o] YR Tol), &o] FAL £ 8]
2 o wae A7, 97, e 37 S $AE Folak Aol 748

o}, o] Hol dake F 2l Uy Bgstn 4 FEsl A Adelrle of e, ol

7 ] 2 % WS

)

rU

=
o,
N
oX,
ShiA
rO
=2
W
fuj
i
o
X,
~
ny
=2
&
ot
ol
2
m},
011
_‘_,
_>|~L
(o,
K9

A oA 23 YT 4 = 379 FZd =938 BEolt) o AH 2 e nfe =
A AP g wg Fo= Aol 3] e 57} ¢k oA 2 AL G4 FE 9
kel coenzyme A2] Aj<=3k} #A 7} ATt

Z 24 182} AH(longer chain fatty acid) 52 A318H4] 314 S5 oA S48 71
EASR dRE w2 o] S E AU QR &y] R oz ANET Acetyl CoAst TR}
FEAE (1Y 3-8)94E $E0] RCO~S.CoAZ LEbEY| o] AL & whild 831, 7]

CERLELETLE e
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EolsHA F 7] 22717} ATPEFE A A ¥ of(adenine monophosphate 34J) LU A]

Aol ATPOA CoA HFANR o] H = S FE3)of gt whoF opald ot} a4} acyl
CoA7} ZQ g Hw o] BHEL HHHog ~Agto g FAHE Ag oz A5giyo] 2
o] oUAE AT, BEgH, AlgHA o] Awk Al W CoA] AHA| F5-5 frAIA1ZIT}. CoA
7FAAEE JR dlaE 28t o] P A 0 2 Hal o AH 2 B4k BASH H.

opAlE] o] ES} oh-g2 R 5
o2 obAlE o] Ex= 71 A g 7ko] B olzE| 2]t} IRFANE §1A] FET} v 1 9]9] o
2H| 252 Uad SR, HF AFTHA © 2 IFS =
= M oz yehll=d 2™l & 5 ol olghg, 1w dASF, e AR

ol e = Aol Fefgitt.

R-COOH
( ATP
ATP + (PP)
CoA- SH R-CO-~S. CoA
Proteins, nucleic
acids, lipids, etc.
R-COO-R’

[T 3-8] coenzyme A2| T&2t0f| 2t O AHZ2 2| MM
(Whisky Technology, Production and Marketing)

Glucose, maltose —» Pyruvate
4)” CoA —3 N metabolism,
protein/nucleic acic
/ synthesis
Fatty acid CoAs
/ —> Squalene

Acetaldehyde

v

Ethanol

Higher

alcohols FATTY Phospholipids, ¢

ESTERS  ACIDS glycerides ~ Sterols

(D3] 3-9] 22 BA9 24HE0] oot O A2 MY
(Whisky Technology, Production and Marketing, page 129)
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% Batch Distillation)

i
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YAy

SF(E

ClAl
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D S771C Z&figs, Pot Sdll) 72

ojn
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N
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N~ N r
WN o
ol o BT
¥r ol Mr¥r o
=BT B B
T oA T A
TOE *OE Wa MVE WE WE
Wo o o Lo o o

o Nlo Nlo Ko z_o ao
%%%%%%

KO KO KO KO KO X

J@_O 1@_0 ‘ﬁ._o wvm_o Jm_o ‘.&.O
v T
%o X = o

— N e N o

=7
7
7
7

(22! 3-10] (Whisky Technology, Production and Marketing, page 155)

2) 719 2A

(1) FF<EPot)
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20

7
1. SF<(Pot) 11, 4 <l F-H Yz} (Shell and tube condenser)
2, 228 A} (Steam Heating Coil) 12, Y7+ 35 A (Water Jacket)
3. H}=H(Crown) 13, W23 (Tube Bundle)
4, Z22 3}tk (Flue Plate) 14, Afo|Z B 7 Wy v &3
5. o]7l(Shoulder) 15, dadl/ FH7N FAF(Charging Line/ Valve)
6. & &}tH(Ogee) 16. &7] WM H (Air Valve)
7. W% E(Swan Neck) 17. 1% W2 W H (Anti collapse valve)
8. ™&](Head) 18, o) E Fef2 A2t vl & FH(Discharge line/sight glass)
9. ZH(Lean Arm/ lye pipe) 19, &) g}el/ W H (Steam line valve)
10, % 7] WH(Vaper Chamber 20, 5571 2 i (Cradle)

(O3 3-11] T Z8719] FX((Whisky Technology, Production and Marketing, page 157)

(2) Wz E(Swan Neck)

ol e oz WA TR AE 52 1 A% gL kol

(3) #&](Head)

2ol wl o] F& oA WZvle] 7 B} QA -2 vieje} B, wWg
]
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H &g 248 5 Itk 5 £olA M) Fol7t £95E G| Hol

(

F EE Z/)e Ud YR vielsh YaAus AaAT B 71871 SR 54
o a2 vk, ol ol 71014 Qow AR el ke F717h WA e
FQEDE Y e BAF] SR FYH7] 40k Bo] 912 Fa) oW BRYPo| B
of igo] ke HAFEe] feigpol Holalch. Fvl7h rh e (Ligh) 912712 A5l 9

& T8 GRATIE TS s .

kil
o2t
=
i
=
—z
2,
2
ot
r/‘%
%
oy
=
o
o
i
oh
o,
2
Sk
)
ﬂifl

5) W7}7](Condenser)

3KL W] ghe] &3 FR7|d= 85734 FHY Ape] S0l WA7)7) ol AMS-
3 Qi) R 2 SF7]AE A FE (Sell and tube) e 2] WZhr|7F A5 ) Wzt
FE ARFEA A58 AR olEiEolA %o R s 27 gt} W] 257t E7
(15T o) o] FHHA e Af Ba YA7|E A I Sl

8. 1X} S57|(1st Still)2F 2XF S5 7|(2nd Still)

12} F7719] $32 H47]-Belz-m g oA Aty o At T A %
E5 AP oM B Fieke] AR Eofok gttt 23k TR V] ES 13 TRV A AatE=
12k SF 4 (Low Wine) el Bt=o] AAlEH, 12} S77]= TR odedaeS v=3
g AR R SRIIER 5| 23f FRVIETE 30%7FF At 23F FH71<] oA

=
2 RR El g REe BRG] 13 FR/I00G BES WA Ho] BEoltt

227192 9J7 o] BF AAS WA FHEE 1,20 SRl SRS Alaoh .

3 £l Aol o
13 Z571904 55 A SHllow Winoel F2E SEE 57 F12 245 Yol
3

=l oJy7HA] Ssfof EA A7) s de ok s AT 24
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o| A= ZF(Foreshot), ZF(Center, Whishy), W-H(Feints)Z 2] (Cutting)3}7] J8Fe] &=

1) 12} 55 (1st Distillation) 2+
g Fo|A 2grl g48d Hagd(Low Wine)S 57 Al 348 A= o dsle] 13} 7
7|12 olFsitt, 7] S5 2/3(ME iR YR 7HA] dEdS At MENS Bol=

Ul 55 dUA= AWE R ouA] 744 wel GebA gvt, Sau o Hstehe

o,
1l
fl
T

Lo

i
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1:0\:
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QL

2
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ot

L

H
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ofN

kil
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zjl
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2

& B T OB R T AR A H s
Fs delstolol gty 14} S7 A Qushd Wz duldh sk oy A& 3

)=]
T
Zah Zlo] SN gk, 14 SRS Sk FF A YA o] 1/3 Prolrt,

2) 2z} &5 2+ (2nd Distillation)
22t F7710 Y =e A2 13 SHRAH A7)l 234 SR-olA A= Y 2/
Folth, olnf ¥4I FLIt EoUE o F3A heth FYHL 24 T/ £ 2/38

235} A Rro 2 UL,

=}

5
rr
k)
Do
N
of\
i
12
flo

—~

1) %5 (Foreshot)

2 22 S 2710 e old opAlE 0] E 5o $iAdo] Aot R & 2 WA
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273 ek, 2FE 857500 DL FES LRl 3 3R ARke FF 0] 197] A2

A 215 303 ofufoltt., Ao ok

%N'
42
:1m
et
Sh
ol
Fl‘r‘
o
=
o
ShA
£
e
§
A
ol
vl

o

I~

)
4, 275 59 £838te] &¢FE T 45.7%(Sykes proof 80°) 2 3|4 35te] S8 o] 15 3
|

ol "2 gl 13 &
T A 22F SR719] W2 7] Bl 7]¥ ol F2tEo] Qltht el &8 Hol A e A
wEolth, e} B9 EFE0] 80 proofdl Al FHF A 317} AatEe] tf o) oA
Geths o7k att, oA7I7h 279 AW ERlE & olvt, =g Fdde 2 dE
& HEAAE AR MRS A= st A A Aldle SF Altelu 432E FER

El E
FAsle] F2lgt), 2FH-e B9 87| (Foreshot Receiver) 2 Hhol 2}7] 23} 57 A £

(2) =7 (Center, Whisky, Middle Cut)
ZRE 7Y T 9 3A7F Bo 2HE WY gg 438 FEE 75%00A 60%E A
Sttt 557 $7]0lle ERe 2317 flstol Alo|Zox thA] ARSI}, SR 3] £

< SR719 ZgH o), el T Sl WA #do] o FEe ST 2ol &

i, &717F 7h At (light), A gFelv 2717 Uy, £48 Aol o| 271744 b 5
At}. (Alcoholic Beverage John Piggott, WP 2012, pp382)

Bt go dF 719 A4e FR719 F9e el Bk A48 SRo)E

w719 Aol hehi mAsok gk,

PN'
-9:
i
d
=}
i
2,
[o
—_
N
il
2,
i
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e
o
R=)
m

H
FolH U 2.9 o] & % k. Mty B8 21 AQ, B5AE BASEA AR
Ao] uhgrlsie.
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(F 3-3) HEHel ZE AF| ZF7AW 42 24 H(g/100L abs. alc.)

(Whisky Technology, Production and Marketing, page 157)

T Speyside  Islay -4 Speyside  Islay
Acetaldehyde 5.4 7.0 Ethyl acetate 3.7 5.3
Ethyl acetate 26.3 33.2 Ethyl octanoate 1.8 2.7
Diacetyl 2.1 2.8 Furfural 3.6 4.8
Methanol 4.8 9.0 Ethyl decannoate 6.0 8.9
Propanol 40.3 37.6 8 -Phenethyl alcohol 7.2 8.7
Isobutanol 80.1 85.6 Ethyl myristate 0.9 1.2
o.a, Amyl alcohol 442 53.1 Ethyl palmitate 2.8 3.3
Iso-amyl alcohol 138.9 17.8 Ethyl palmitoleate 1.6 2.1

Total higher alcohols 3.3.5 34.1 Phenols 1.0 4.5
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Eallok ataL, T/ 7] &2 3,000L5 ZHs) A= <t Het,
22} ZF(Repasse P74 : 577} 2 A4 (La Bone Chauffe, 2} 2= 203)2} 510 57
7] 8o 2, 500LET} #A] &= oF Hr},
SHN FET} 72%E ZIS|A = oF dt.

HEEA] 39 EA7HA] S7-2 vhA oF S,

WHE 24 e ol mag, Aeld olsle) 81 47 34
L3-L FE 1 40%(V/V, 15T) 0|5} B}

* V.0.(Very Old) - @ FF0lX 4 2Hd(FE 2) o]} A <4
® Yovodk - BE 2 01

® VV.S.0.P(Very Superior Old Pale) - Z-E 4 o]/}

® Napoleon - #E 6 0]/

*X.0-FE o

® Extra - ZLE ( o|A}
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Calvadost= 19841 A4 E|91c}, = 2ahe] [ elo] A7} 74=¢lo] urer=lo] §1o 1 Calvados
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Zhbe 2 A Z AF H 4 70%e] B Al Y (Phenolic : sweet, bitter sweet, bitter) £%£&
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e 15} 437 (la Grande Champagne)

e 217 (les Borderies)

2} (les Bons Bois)

e Y

o mu] 2}3l57 (laPetite Champagne)

e 32} B9} (les Fins Bois)

e 19} o U] (les Bois Ordinaires)
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1} 37719 35 £ viehe] HAR 454 14 £o2 F¥e 420 27 sk 3
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14 F790 22 $72 5ol TS $FHT 24 7 A A8 Ut $7)E 2R (Head)
DEch o] REe vhS FUAol F& Ul HH A g F0)E AYEE nhe vt
Hed FRAE A Hearoleha Py, o] Pio] HEH 02 SEuE N I
oleh & k. L FEE 00 vvoleh UrlAE FREA B Mt 2R9 FRE

12} SFH I Ao th 23F RN SFRIT AFolMe S| Bol B Lo ofele

03 FUFE 4R T 27U o 2S5 wehA A thg 4137 =X] o)A &2 (weathering)
gheh, 4 717 E)F &3 Ao A 'hdo] ZRawar Hao] A vgo A A |
o AAlE= 7 o] v E R A AL, vpA ) A 2 7 25214 (toasting) 2433

Frgh BTyl 4o B, HE-oA] seld AZ2 Ayt Fojzitk, A5 1dike Al
QARG AR 2R REE O AREE 0 35S ALE3le] S B S HEL HE ©
AF2 A8k Aol A7 E]%Eﬂ, SFo] A7 gt OF Ui 710l =il X el

S/E7) e shtl vk FvE WAl @
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-

2. Ot20rf(Armagnac) M= B4

ofZrid BAllt)e] AAE HEL Ae] A Qi AHoR HEL JfEE o] &
231, 94&e v|gy) Ahdo] k2t gl Zgaol Al HA Ao},
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QEFZ R (HAUT ARMAGNAC)

ofZwpfoll X 7H Y2 A o, Eoko] A3 dolrt,

Hugl=s} Qet2rhte] Bt F2 Bdllgsto] of2npolgls WA o ® e

g} A 22 BRIYE 38l Ao| ofZrpdo|tt, ofZrpd B illt)= IR
StaL g A olw At gl 7Pk aLf-o] BFE AU AL v}, siute] gtk 7)ol o8 o=
03l olebd ofZwhte FFo] FH5kAL AT, ofZnbt Bt 34 vy AR £4
713kl thgt el E =Y ofZwhF AREI oA SkaL Stk AR H 9, 1090l SFE A2
o538l 4€ TAA TR7F U FE 00] Haz, 1'd T = 2aph ek E Aok k)
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X

ol2rld AOCO|A = ol 2l B alit] o] F57 A] o} 2 S/ 7] (Armagnac still) 2 13]

FRAA Fe 9 R/ 28 27T 5 U= FReka ek

D) olzrid 27719 P2

(28] 4-3] MYXQI ot=0tf ZF7|(Brandy, Becky Sue Epstein Page 27)
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(H 4-1) They distill up to 55% ABV.

CPGNAC ARMAGNAC
Grapes 98% Ugni Blanc Ubni Blac, Folle Blanche, Colombard, Bacco
Distillation Double Single
Abv Usually 40% 46% ~ 48%
Vintage date  Rare Usual
Blend Usual Very rare
Taste profile ~ More delicate, subtle, aromatic Robust, heartier

3. 9"H|-E* I'||_7F_ I-
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T ANt Al =2y AToll= Al 2RI(A =2, Cidre) ¥} Abt BT
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(H52) 2 H=22 89 7 % 42 (100g%)

A . quzA & 9Hld AE g5sE ARE IR
- e (kcal) (%) () (g () () ()
oJulm] 366 11.7 6.8 1 79.6 0.4 0.5
=) .
gy 344 13.2 8.7 1.2 74.7 1.2 1
A1 g](whole) 322 13.8 10.6 1.8 68.2 2.9 2.7
21 2] (milled) 338 14 10.2 2 72.2 0.7 0.9
=1 2 (whole) 15 10 2.1 65.5 4.8 2.6
R & (milled) 350 12.3 9.1 1.3 75.4 0.9 1
U7} (medium) 350 13.3 10.4 1.1 74.6 0.2 0.4
%" (whole) 333 12.5 12,7 2.7 68.5 1.9 1.7
A 2l(whole) 317 12,5 13 6.2 54.7 10.6 3
Al 100 73.6 1 0.5 23 0.8 1.1
PR Fas i 80 78.1 1.5 0.2 18.5 0.5 1.2
47k nf 301 23.5 1.8 0.8 69.6
Z(milled) 364 12,5 10.5 2.7 72.4 0.5 1.4
%% (milled) 365 12,5 9.5 2.6 73.9 0.4 1.1
J=57 SF(dried) 336 13.1 9.6 3.8 69.1 2.9 15
S5 (grits) 13.7 6.7 0.2 74.3 0.3
/et 275 11.8 12,9 2.4 64.1 6.5 2.3




7)1 (milled) 357 12.6 11.1 1.4 73 0.5 14
A5 71 (whole) 8.7 10.8 67 0.7 2.8
78 365 10.4 21.3 3.7 61.1 2 1.5
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6mn o)’ e] AolZ 2kxm glom W= B Bl 5 Folol Aol F
2 A 7hsa 7] ek 2 Tyl whashel B4k ehrleha $Eh 347} 414 ko)

B 3lE AREE SEAY 23] SALE stol Almg o T8 ARS-HE

w3, obd Z ¥ (amylo pectin) @] ol whebr] a3t W2 g PR S/ L5
ANe F2 WAE ALgst & o] gl da) 2 7ol SR AT & gt T3
QAROl ), F5HA 2FANE F2 9, 108 £0] Jro] 24 AHgat,
(H 5-3) Hojgof| [E 42 =4
J o) v]-S _
o AP ErotE zeh 7 ESE
An 72.3 8.25 2.11
90% =21 75.4 7.46 1.04
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9 AL 37.5% ABVE HA& 438 ko 2 VFEsta 9t

BE7h= 1930t 7HA] S 83 S E oM S8HA o, 19408 d ] o] 5 m| Aol A]
2u7E AR E QLA ZHE| Y Wl o] 22 AMEE O 2 FA 8] JAste] Q=252 H AlAle ZA
B S-&H AL Qlom Augke A|&A 0 7 Frkehs Aol

L2 H g (Bloody Mary), 2~Z-FE2}o]H (Screwdriver), 3}o] E 2] A]¢HWhite Russian),
H 7} EY(Vodka tonic), B =7} r}E]Y (Vodka martini) 5] ZHe| A 2% o] AH| %1l gt}

27|

ZehH|ofo]el Ht}(Voda-water), & =2] o|n]7} o] Yot}

GVA(Gin and Vodka Association)dl] W2, ZH=(FF9) A 9] Hxo] S/HFE 8417

Ho|1 R} gt Zehs o] Hx 7|22 154]7] Zolt}. o] A7]e] ZRFE oko) 8%
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204 7] Fukel] 019} vt} g8 Wl BEg)r) Q1715 A HAnt. vt
o), Fis, Y dix 52 F7 F gl H7EE 4 vk,
= 95E 7|2E she Hughe] A2 S5 9127](Grain whiskey) ] B3} 9 #E
3787 ettt Loy BTk Al o] 7P F S AVIRE s AJsEA] L oAt o
75 B3l FEES e U= T4l
Seluete] 3144 A Al zolx o] o3 AR E FARE
7+ QA g AFuket 3723l 2kel 7t ARE, drbH o
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Az A N 33k pH Protein rest
FERH) o 3= & (45~50C)
A l — Heating —
B-otd#o]= aeolg)
rest(65C) 85T ol

l <—Heating l ¥z
GA o4 a-opd o]~ 3 657

© 4% o3 ;

A& FR
@45 ot | EmhAli |
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oA =2 e ™
2 S771 s oo
53] o)y e
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B Az e AR Unel B8 WA, 55, $U8 7Y, o

oh 48 AR AR FY T} AAS AR AHGIE RS A5E 281 91227)

o) Az B3} FABEE o)A e
=

Aol A2 270 o

)

1y
@

oft
™)
e of
o

2 34-989 271% 1.5-2.4mm AER EHAT AR 7AY Ho] ¢ BE

o] EAtE R Aepof ARE-stefof gt FelolZeTtR o= Ebd

rl\g

flo

2
=, Eehd 2 gol AFeHd T E, 5%, A o7 |8 & = B ol

@ olF AR o= 9% Fslz=(Mash wn)oll Y= tiH] 600% o2 vl &= ettt 55

zo] 290 wh} Apol7h whAyslA| Rk, UwhA 0 2 §22u (Six-row malts) ¥ 2]

Falsl= A9 7hake] B go] 40%E W7 A o, o] =W (Two-raw malts)S AH-81=

7850l AAFe] g 300 o)/ AMESHA] e Holth, R 02 13h2-E(0,45kg) <

fmd
At 27y o 2 1728+9(3.780) 2] B35S vHEH, H]5(S.G)2 1.035 AE=o|t},

ao] A} 4 2319 pH 5.2~5.58 B4t 7 55 FYs) 24
T E el &t opd o] 2(a-Amylase) o} WEF ob g o] (8 -Amylase) 52 G5}
45 FYsh, H.d uel SFFZobd g o] 2(Gluco- amylase) = F3tEAR FY
Ao BF3tE AU FeAA 388 75 7MY 83 k= 78%
, 18%2] 32, 2~3%2] AR FAE ] QlaL, FAke] ML 20%9] ofeE Q.
2~(Amylose) 2} 80%2] o} 2 H el (Amylopectine) & & T-A ¥ o] qlct, w3l A&7}
ofF 22 ko] AMH(eF 0.1%) 0] $H-Eo] Ut} e AFE F A Bk Fof A
S8 = s, olul R Tk 57,500, AE-L 60~75%, Tl 7-9% JE o] g
S 7HAAl Bt A A o] Aetel st thh B R A EE S-S Hole
dl thek 54 HmellA] dofydtt,

@ @& FA]7](Protein rest)E 45~50C oA AAJe}e] A=k chall 219 #| Exlek

ol 2 vhEt) gl A o] slefo] = A3 (Peptide bond)-S I EJThobA| (Peptidase), 2=
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B Qo] b5 d L2 YA

2)%a

@ F30C7HA WZ4et § arnE Bdate vk &8 3o AEsE Ax RS ALE
SHH ATk, B Sacchasomyces cereviseas A-8-SHT,

@WE LEE PAHOE 30CE WA A FA5hEA F4-7d AL F o] HEES F8
7T W Fo] e Feke Qo R 100 ABY AEolT), HF HEF A %

oA 4 W& 3F= A 2AHMiddle west sprits Columbus Ohio)= 0™, dukd o2
WS A7 AeA ht, BAek dagel Aol A AAEA, Fe <)
o)d o7 AA 7L LA W, wE Tukio] o]28 &R 9| 27kAsH Autolysis) 2
S Fatete T uitAEkA] ob2 WAL s ER FA AlEs v
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ShojlA] A E o] 9142 S/ V)= 96.5% ABVY] =& AT LS AaksiA|nh, ©ha] SR/
e =2 dIES skt of Hel SRE Aok dnh & SR710AM AdtEs
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folie 7 719) S=9k 55 ehele] Fehsk 21710 nret 355

g o]72x(Grey goose)

T
L

ZFolM Az H

Hr

H g2 (Methanol, CH;OH), ol go}AlH| o] E(Ethylacetate, C;HsO,), o}A

1
e

oA
}o] = (Acetealdehyde, C,H,0)

S

Njo

F(Foreshot, heads)7} Al 7] = o]

N

9]
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72 o[ o} A 8] o] E(Ethylacetate) CH;0,
78 o[ ek-&-(Ethanol) C,H;OH
82 o] A 2 g F-8(2-propanol) CsHO
97 1-3Z 2 427 -8(1-propanol) C;H;O
108 o] AX " 3-8 (Isobutanol) CH,,0
128 gAJol ik IS (Active amyl alcohol) CsH,,0O
131 o] ol AL (Isoamyl alcohol) CsH,,0O
162 3 2 2 (Furfural) CsH,O,

S, 2elr Q) HEAES Ul A% BE FARE AFESHE, A8 we A 7izte] 67)
22 Qv Ak ok Aok, ek vk ol wls) B4 e AR S hehin 2Eg
A

4) o7 gL

method) #2202 SAeto 2 =74 H
Fgth= Aol

1785\d 2{AJote] 3F8tAtQl ZH| (T, YE. Lowitz)e W2l £3} thekeh 215
AN AFS Bl A e FFE ALkl AF] 4 =, #, G2 FoA vk vl e 2

E 7M. BEgt Az 3l dag e 7HE AskE S A EE 24, oME
del 2 5o S vtE FEHA & < e 71sA e W, Hrgte] Aite] A=y
AlHE @71 A2

Z7)ole Ueihby, o3, 2], by, 2E Vo] £5 vhso] ARgstglov, 71

n{L
o
1o
o
N,
2
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A T 5 s Ahe] 2o] 547 v
AR-E17] ARk gl e v, A7 s A
= ol

AR oAt B GAgo] FE] 28EA ol el ARte] At 5 S o
7Hg WA Pt

Sy A2 Aol s theh 2L kst whgo] dojuitt

Jn

C,H:OH + O, — CH;COH + H,0 — CH;COOH

ofeh-& ddlstol= Z4k

29 o] oA ARl A e FHT 58 AA SEe) ek, A WA B
& o A] opAESUIs o] = 2 7Hz 21} whS-o, obALE Sulstol S el Zito 2 The 2t
8 vk ac} 714w op EQtElte 2 o) F7hE s Bt
0= ALESAN Aol AHGE ThE e o] gint.
D7F527] 8 9N FosE 39 v Guslse] 2o Afgo] TA 7ol Al
52jo] Wolxle}.

@ &3 23E B3] A2 S} w2 A 93 Akl ol Aelr),
@ &% 92e £ Helh 2 s B

@ o) A7) o] A,

G ule] 5317} wol A

© QA Au)ol Hla) £ 857} BASH

@ 380 Be w1 £ 3% F5aa 97 o] Brls] Baa

oHE Felstol= o] FF F7he FRE] B ARE FESHRE, A7 T ot 4

U], ofsh 28 fAIstolo} HET FLS A7 gt

u{u
nﬂ

(2) ¥F A%
et oA FH 9| b A 22F ATE AAJSHH, A2 o] FA S o A
2H(Fatty acid), ™ (Cloudness) 5= A #3}7] ¢8] W5 o3 (Chill- filtration) S F 8§ Sk},
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A, dzH 2, il d Fo] FRFE HeA vhes aclelw, & SR/ FA A
= G3E9 FETL46% ABVe] o] 29 YER}] Alkske] T sk ofstol A= A&
© 2 UERITh 46% ABVETE $3-& FHeFo] H2 99 AlEL WE oHE kA kil dyt
&= e ddo] YehAlE et
T2 AFE A 89k Aol =& AN =2 A7, €5 (On the rock) S ¥
greo] vrolAld EejAl= §/do] Yehdtt
of3} S A ATt 5, AT i) ofn} 4, FRES] YAt 7] T2 AlFY ¢

olFd 2UF0] TFHA &2 Ag ot & Y HHF Fuktel gA] gefj A= A%
< &3] e 7 o, BHZYLE o] 8k oFFo ofHel vlsittal A = QA

W ojrtol] A% L AR 24 A% F ol ekl thek zfolh U, Ao
20-1TE /|F0E gol A3k, Buld Fapol Z7h5He A% FRFY L= 43 )

W7t o1 o= g5 o] 24 ngoﬂ uet AQHeg RE SRTY Y4 o= 9 o
2718 A= Zol7} UA| Hrt,

(3) v]A| o7

WY Aol A Eto 2 Al HA ©AIQ] WA o F(Polishing filtering £ Membrain-
filtering)- 218§ 5} o] ol HolA| e 2He A= A 73

Al zbel o] of 3t 3445 v SA] A gt

v W B2 A2 BEdF AR SRAE AR SRk R, A3 13F S/ (Rough

Sl e
grain sprits)& ToNste] AFFaAY} clshu shel Brfshs R i int.

—
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o,

A A1 94Q1 ke B 8) B eplop|2f7tellx] Aaben, ok ik =7}
2 R2Ego}, 298, 55, AW, 3R], shoto], Dejd, Q1% 2|7} BejMx, golx
273k, vk, =, A, v B Ayt Fo] 9lom 53], A o7} #le] 71 frgslitt,
gk 7hel B e o] 2 Eald oM = g AAkekA] 9= 3ol ol ot Erle] Bt
Ao X Al 5 FZ P AF (Cachaca)gtal F2m Hi} fAFsH
o} gL 29 2 Joj@ e W} Rum(4o]), Ron(2=H|¢lo]), Rhum(Z&H20) Al 7kA] HH o

2 2, AtE A 934 SRl FEEE 3 A e 17939 $EHA.
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=
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Felgtol A Aol FA4L,
D4 AzolN AT T A EE A5 F9 A2 5he dmg WEs) F
52 55 A2H 96% ABV olake] 3 F 71 de) B4 e SRS

o
Fgse] 58 dme WS ZRE Ba) 9O FRFV} Pl S4o] ekl 3o,

= 1 =
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2t
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2. HAHE

rOF

Ay 2ee] Az SobAlok /I, welol Aok, Q1= Ao} 5) el ] A A
Ao 2 Bl glon ofd3] elw=y|AloHBatavia Arrack, 50% ABV, AFE429} 2H(Red rice) 2]

AT ofF AR T AUS ol obgt AlolAl sk, ol F3l
HO = o] F3to], Ao ofdrl 7192l T2 FAT ol e 2 (Azores) A, 7ht o}
(Canarp ALE FAOIA AMEHS, B2 0 A% 1493 A2 7}
A7k A ] mry7bsslmol A & xo] AulE ARkl H AT

15 xafge] g§ertao] Hotvg7tR ofFste] Babd H4 x| oA Aul 7} AlzkE
AL, 1641719 Tl o228 A AZ7|2 HE, S/ e Bebd 7R A=
LR

7he] B A9 Fo2E M 152083 ol HE ALke 7] 5 0] 9lom, up o] 2ol X =
1600373 ol H A2kt et

HA| ol = B e} 9ol 2k d|(Charande) 2= AMRS2 TS Hah FARSE AlEo] 7%
ozHMichoacan) F-ol] thE2 0.2 2R a1 Qlet, @3k WE st npdeleke] v Aol

B o] FRAprke] Ak 9 A7) Eot 8] o]o] QWA PR FEE FrAlskAL Sle
b, S5 A7 1509HKL(2009) A& A2tE L, 2% 49HKL A= s $E31a ot

i

o

¢

lm

3.2 e & BR

FRF FolE du, A4 P Fol Ausie oda Yol 14 ke TR FAL

ER RS

e
¥0,

He dubd o g A 74 HFRE T
1) 2] E(Light) B A8 (Silver) &

2) 1Y (Medium) SAH J=(Gold) E
3) 33} gto] 7tk 3] (Heavy) #
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gholE &, miy Y &, Fvi7t
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o

i Zwl7t 7k

3]

ALl A]

5} 7

E
=5

X
A

] HoR vt 42w 7

8l sH] He g JEn 54 717kl

ol =

ol wek A

=
o

T TR BAY,

|
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o whe} 27 2=

= &9 7=
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=

HH HEo 2 a6y

\oh, Z12]al 29Q10] ARE- A SjollA] 2holE

o] @ Z
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EREE

=9 (Havana club) 2.2 of

At 5

Z ] S 4850] 9)

ite] ¢ A

8-2) ol e

A
ar

He |

(#82) &s

T
e
il i
0 ‘NO
= -
‘ulL — e~
R N
Mﬁl_l ﬂAﬂAﬂwL =
Sl W KW
DS I~ < k=0 5 Sl
| o o wjr
J-_lﬁm_._w .WMQE_]WT
R ) T E 2 W
Pl [ XX
MY oowmw W
T " X RO o &
Toor g R OWEour m oW
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o of m ® of of o T
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N R foll E EN E A T
N ZTT S o o B o
o o fn " T T o) 7
RY B WP A WP e R A
<
g
h% 19
w M [ S o
ENEE S
S R E% 2 9 5 §
M| < O O £ A& > > O
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fEEEEEE
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ntd A ] Hi gholE Heof F3 R = SR AIE] f2Tv
Hlit)e] M-S Folsl= 7|5 g0 7 2@ (Caramel)
7}, Ful el 7)o} 5ol frgatet,

ZholE gl FHlel] & ARE YA WAANA A& FRIIZ SRt S84 Aor
tetol] gk vro] ZE| Yol & o] T}, o] & SHo|E | e A
=70 g o] 7| BFE AR-HLE, Fulito] Al £
olgfale shA, ©S A%} tlEo] Fut EH o] dF o] HQlntal Waly| = gt

Fub ofo] | Arkm7HEL 7he|H 8 F9] o B E] 9l
of] VFEb At

fu
By
=
g
=
N
ko
[
D)
rr
k1
=)
£

o,
ol
-

E
)
How
N
)
i
i
o,
rlo
B
[0e]
>

(% 8-3) 7re|=sfio] & Mt =7t 8l EF

=7HE &

wha o] =2 7he 2 o] Hx | At F7tolH 71 S H 16630l A HH vl E
(Barbados) Alo](Mount Gay) o747} At}
EOAEHR

3F717} 733k <A E (He: A A z7} EAo
(Dominican Republic) | © 17} &% <73 E(Heavy) © Al27F 54 o]},

Ztx Biol 9 ol 2] (Rhum Agricole)¥}F & S| 2~ E 2] < (Rhum
Industrial)S A AFsF

g2k © FF oA 3 o] A H Ho o}

s ket |

(Guatemala Nicaragua)

SERE)

(French-Guadeloupe)

ofolE ZF2o] ATH Az BAe max glon, 23] SRt 3 o]
(Haiti) 3 &dske B 98 Je AL F
dlt2teH(Demerara) 73 2 A YAEE AFGFFE THEE Bho] ofF
7tolopt 35t dnlete} Jo] S ol
(Guyana) o2 X7 A3 E Z7715 AH3h, Bho|Edt thE A o] #3 &
A9 852 ol ALg-Hdt,
A o] 7} Hol FRHE ZAH 02 AQstE Al o] et A o)L, ofF st
(Jamaica) o |22 HE et
SRl Hel Frgh Ao AT FFAER JA(THED o] F2 ANE E A
(Cuba) ol AtA vigler, gho|Estal 2453 sho] S|t}

UEEEE!

o Rhum AgricoleZ} rhum IndustrialS AAkst Zgkxo] vdt] @ G50
(Martinique)

A 3 o]} S ddiT
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et

R EETE Holl thak g o] A3 m7}oln, Fol2Ee| S FA L 2ho|E d2
o= 19 o) %4, 98] e 34 ol SAstelor BAE B 5 QS 74
(Puerto Rico)
s stk
o)

Haereds Jh1 ehol = Hlol ANES| hRE- AAIT.
(Virgin Islands)
EgUy= Exta . . L.

o]E Ho HH AEolm AFGE] Bo okS =5l Zto|t)
(Trinidad And Tobago) 2ol | -2 Aol 433l B 2 753k T7lolt

4. &

H Azl A5

r\r

i

AR e A

Mg o] gshe Aol F2

@ AP, A5 2 g, A AT
@49 Az 2aE 5

® 91

@ Aol H5E AHS

O A2 G [
79 B9 T AxIE d ALE 8 GFUL ol geked PFAL Irf Lol

Fdolol] ezt AR vl Aol o5k AHAs} BHG AT, of

LF 30%= SRR ZAHCH,CO0N), Fredat B vl $leakel 24

o] A5 30g/19] BabH
F 5o 2323 €t 7]

R
2 TS A oot

o A F3) AR 2 W A EE AE Y 2717} B9l
= o ol Aol A B4 L AH 9 A de) wat ik T 87 91 3

o
o=

oItk ool ¢ 2 I3 A7ete] Al xal7| = gk,
1) A8 (Sugar) & G (Molasses)
FUL AT Ao A A FE AAA 7L T

(Treacle)o]2}al: F-E2t},

Hg 5 gl Ae G o] wor] WE ¥RA0R ANl gtk YFE Y ¢ o
B A HIE St 78 gt FEe Alzoltt
19489 o] Aol FUE FEAAN TS NILRE L AZYAT, 05 ooz
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FH s =M gRle] Fart 23 3t 94 2elE g AR TR ARy
AFRH-o] BeEo] AR dot ot A
=1l dabdo] 14% FfEo] glovt, AFF-E e A-f-oll= 1%}l <t #dt.
1 715 F g o2 12~14%2] A4 (Sucrose)o] EgHE]o] QlT},

el FAL, A AFET £7](Stalks) & HE 313 ZollA AA A8 o5 thd 22
£ FHANA F= AT
Az R A Follohk H3E F7kehd o] itstetar) wAste, of Fg o P4 H Tkt
= A A A

AR F& v= 1A o 7|3k Caramelization)E ¥ A8}7] &) &

e
fru
rd
rin
ofl
=)
2
rr
f
of
3!
b1
ot
A
J:Jd
ot
1o,
ot
xck

>~

iy

off

=)

%2 A5}

2) AF44=(Sugar cane)

2012 FAO Ao W2 A A AlAIH 02 471 189 30009 & A& F85 L
A1, 907) o]/ w7tolA] F 26%F haollA] Al ETt 4L itk AlRF] %
(3 8-4) oA Hzol 2 AAe ZA theFat Fo] o, S, robustum o] o] Fo = Ih
w31 Q.

(B 8-4) MEF29 5

s 3 Auf 2] 8 % Aul A

Saccharum alopecuroidum u|=r Saccharum vilosum Eal

Saccharum angustifolinm ] Saccharum longesetosum ol z=2folut
Saccharum arundinaceum %‘a"‘?]—, 714 Saccharum maximum HH ANE
Saccharnm aspernm Eaal Saccharum narenga ol=zfolut

Saccharum baldwinii ul = Saccharum officinarum 7714 &
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Saccharum beccarii
Saccharum bengalense
Saccharum brevibarbe
Saccharum coarctatum
Saccharum contortum
Saccharnm fallax
Saccharum filiforinm
Saccharum formosanum
Saccharum gigantenm
Saccharum griffithii
Saccharum bildebrandtii

Saccharnm kajkatense

Sl e}
A, ol 5
|
|3
e
Z, Sl
QeSB!
]
i, Ajo]7}
w2eh)
B P BT
o), 3172

Saccharum perrieri
Saccharum procerum
Saccharum ravennae
Saccharum robustum
Saccharum rufipilum
Saccharum sikkimense
Saccharum spontaneum
Saccharum stewartii
Saccharum strictum
Saccharum velutinum
Saccharum wardii

Saccharum williamsii

nltprtagtE
Az=Apolt
%, oFAo}
7Y
A=Afolt
3L etokE)
olAles
s getok(A)
ojggols
Lotz
T, vkt

s

A5 W (Gramineae) o] &3k A1 w2 thdA AlEo|n, g B o} g
oA el ATk AT Yol Hx2 Algh 2o = Holw, QlF7} o] Fs 4
gJu|Alot2 A= Q]ct,

J<8t 27)= 7)7) 3~6m AE0)A X E0] 2.5~5mo]t},

oA 2 Ak, A, 9, 2 IS E Bol Folof gttt AL

we} Fdol Ao}

o) F2] B

ol EZ

y vy 2

H,

|

2
=

il

Z4aFo] 1,500mn7} dE 3ol

Bl

607FA] o] ge] Wafoll 7 =E o] JIA T s] H AlA o T4 tha o2 WAskAl=

etk 2y ST Al tid Aol Sl F5E 471 Aste] 2Ee S ()]

R

(3 8-5) At JHAk 7ot MAFEE (FAO)
Ak =71 £91(2013)
=714 A AFE (9] metric tons)
1, Bk 739,267,000
2. 9% 341,200,000
3. %= 125,536,000
4. ®H= 100,096,000

o=

T T
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5. 37| 2% 63,750,000
0. HA|= 61,182,000
7. 28H]ot 34,876,000
8. ALY Ao} 33,700,000
9. d=ldA 31,874,000
10. W=7 27,906,000

A 1,877,105,000

2013 Z2& 70.77t/ha

ofA|ol7k Hh gt Ee] AYibA| o] AL HolH|E] 7}, Fotre] 7t ol dBe A Wl
2 4 8= 2718 diste] Aol d'ES Al Wi, =7 =0l
AE 2718 Hol dBe B St iR e] 27EA7F Sl o] de
S flel7] Sl AAlg H =2 SEARIG. I A% AV AH 3 89E A
AR o2 Yehd mj7bA] £ vhAlFTE (Massecuite) S WHE T, ThA] npA|FES 94] 224
AALGE Aotk T TN ARl A5t F Ee AHeEM JFE wEAY T
o] & Yol ARgRI,

AEe] T A2 (3 8-6) ol YERA T,

T 73-76%
A
;}Eﬂi 1= 24-27 10
T84 A& 11~16
2F 70~88
g 75-92 Ee 24
425 9 24
T 271415445
& 3.0-4.5 PN 7I2 544 1.1~3.0
a0 o] =44 0.5~2.5
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]
olzxt= | H|FE
__[L‘J;;H 7 0.30~0.60
o o
& 2 0.05~0.15
71} 3.0~5.0

Y, 57 34, £3% w4 e AEM ¥ B2 F71E 7 Hal ezl
, Folle "ol &71E Aslstal SAA ek shetEe] A, A= shet

i
(Aliphatic), &dg}o] =(Aldehyde), B of| 2~H| 2 (aromatic esters), & 3-2(alcohol), F

22
)
ko)

F=A (furan derivatives), 3 2Hnucleic acids), & & 3Z-&F(sugar alcohols), o}r| =4

£ 7ol (3£ 8-7) o et

(B 8-7) S| Yet= slets

Formic acid,

Acetic acid Acet?fl pytrole
Propionic acid Alanine,
f-Alanine

n-Burtyric acid
n-Valeric acid y-Aminobutyric acid

A} ‘ :
(A = ds) Aconic acid, Benzoic acid Aspara.gme. _
N Citric acid, Glycolic acid R ac'ld, Cytine
Lactic acid, Malic acid GluCOSa'mln.e
Mesaconic acid A3 5HE Cluiz e zieid
e . Glutamine, Glycine
Succinic acid (Nitrogenous
. . Histidine, Homoserine
Tricarballyc acid compounds)
Isoleucine . Leucine
Ethanol Lysine, Methionine
Propanol

Phenylalanine
2-Methyl-1-propanol

a7 2-Methyl-2-butanol
(Alcohols) | 3-Methyl-1-butanol
Furfuryl alcohol

Pipecolic acid
Proline. Serine
Threonine, Tryptophan.

Tyrosine
Melissyl alcohol

Pheylethyl alcohol

Valine
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Phenol

Acetaldehyde. Furfural )
m-Cresol, Guaiacol

5-Methylfurfural

7hEd . alicylic aci

g Acetyl benzaldehyde = s Salicy 'cac d
slslh= , Resorcinol
o-Methoxybenzaldehyde (Phenolic o

(Carbonyl Vainillic acid
Furfuryl methyl Ketone Compounds) L .

compounds) d- Valerolactone Syringic acid

= 1 d
(-)-2-Decano-5-lactone p-coumaric acl

Vainillin
Ethyl formate
Ethyl acetate
D-Arabitol
Isoamyl acetate TUIE oo
o ~H = D-Erythriol
Methyl benzoate (Sugar .
(Esters) Myo-Inositol
Ethyl benzoate alcohols) :
D-Mannitol
Benzyl formate
Phenethyl acetate
Anisole
ofe| = Phenetole 2-Acetylfuran
7Iet

(Ethers) Benzyl ethyl ether
Furfuryl ethyl ether

4-Methyl-2-propyl furan




310 viL Yt 33504 2|72

AR slE Ae
(Crystallised sugar)

o
PERE | AEveE %9
AW AGES || F
PR
ERE g
P RS 2T % SO 34
3 —
(Heavy sprit) %3}?—‘; P (Dilution)
a3, 7hp N
Z =27
S o1& =2
34 AL A2 F57
. ‘ a1y
3% %4
7}3;‘7% AL =g T =74
AT g
F—}"‘g A7} N[ s =4 (Lighter sprit) ™~ 1ol
- o] &, 7

7kl A2
R

el A7t

sl 45} glo] A, o] B )4
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« OF7HAOPEE
y TReloiZE
’3*3_5}@:‘ OFX}_/'\_;N
(20~50%) 55019
TS

5374 Xols TE HiorEe ojg
M0l olgt Kot alelol Arafatel o
30~36°C dFS YG
2-42 EE 202 e
==
ChUN
ois4 52 EENEL
90~96 vol% 70~90 vol%
o 7|2t 1~5
AHjQlR|A EE HUDE R JEEE .87 HU2E Fn4elE
o T Tt 2 1} ( SV A J [ A J CHA gl Eo
40%vol & (222) 70~80%vol & (2 L)
[o2l8-3] EH A= 3HT

=
Fe B3} Baste] 39 ¥, 30-36CE WA, P QRHEPO,) O] FEFEL o

F2jo] 27 et

FZolAl o] Qlatat ANl Hlgol 1:5 Jrh 24 v gol B2 948l (.0 B

£, F o] 3 ] 19 ol Joleh®l WA FK W et g, 1% o] A

[e]
.2~0.5%2] 32kt EF[(NH,),SOJoH Q14| R (DAP-Diammonium phosphate)



At Y FE B RFHY 7ol AR, S AR Wl 271 FAde] A7 o

AFESGEe] Aul Aol Bk (Sulfate) oy 84 (Urea) & B S 2 Wo| ARSI, 8 4F
& HA o) d=7-&3} A (Urea+Ethanol=Urethan)a}o o @7}u}w| o] E (Ethyl carbamate)S

Ak, it SR71= SRTES olFe WY Ao oM AFdl FeEHE

P1eH o kel Abt FRFI FE o] Boln g, 58 ZRT A
e vl Re) e 49 Z28 2ol

g oe] A4 9 RS 11.0~13.5/100ml Aot}

)t =4
Yo 2R wel T E 7|7 gElA A glo] E Fe #Al= 2447 A nidr) 7
o=z He 47 3F Aro wE 77He AR glolE e T o] ik Y dsA] SH

712 SR HARE, A 62 @A S/7I2 28] AE S-E s €t
AR=%

(B 8-8) & &aF: MY =

Start(Z7]) End(£8)
oas 13.5~25 brix 0
Alie 2~3.5
pH 5.0~5.2 3.9
F(Total sugar) 11.0~13.5(g/100ml)
A2(N) 7.5~100(g/100ml)
A2t/ 2 2k31e] 15~20(mg/100ml)
g 717k 72hrs, )| 96~120hrs
UAE 5~10% ABV
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A e ol :=F3te] of HEE o] &

&= 3/ v

1

cal
J|J

3

il

il

ik
Kio

1of

00
1ol
il

[

(B89 &

Az
Lallemand

EDV 46 TM

Lallemand

EDV 493 T™M

Ethanol Technology

Superstart

Lallemand

K1TM

White laps America

WLP720-Sweet Mead Yeast

e
Njo

3) e

3} 7o) Al 7447} gl

Aol = v=

=13
=

p—

TR

H =i, A" e

S

=
=

i, gzge AR 3719 4

b, i 71708 gkl e ol

=2

|

A

Q) g g=d

N
el
ot

Controlled fermentation(batch) %

ARA A}

A&

)

3

o 714 ol Mg

=3
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fijo

= BT Saccharomyces cerevisiae {3 8-10) O] A|RF, o}F= 73t Fw| & 713l &

Schizosaccharomyces pombesE M-85 AlF = T},

e

(B 810) g4+ 57 920l 2ald 507
T F5

Candida guilliermondii
Candida intermedia
Candida krusei
Candida mycoderma
Candida <
Candida parapsilosis var. intermedia
Candida pseudotropicalis

Candida saccharum

Candida tropicalis

Hansenula anomala

PN
Hasennla < .
Hansenula minnta

Saccharomyces acet
Saccharomyces acidifaciens
Saccharomyces carlsbergensis
Saccharomyces cerevisiae
Saccharomyces <5 Saccharomyces chevalierie
Saccharomyces delbrueki
Saccharomyces rosei
Saccharomyces rouxi

Saccharomyces ludwigii

Schizosaccharomyces % Schizosaccharomyces pombe
Torulopsis candida
Torulopsis glabatira
Torulopsis glabrata
Torulopsis &
Torulopsis globosa

Torulopsis saccharum

Torulopsis stellata

7] 919
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Endonyces magnusii
Kloeckera apiculata
Pichia fermentan

Pichia membranacefaciens

3) A& s

Controlled fermentation(continuous) 1< ¥g =+
e o) FFatar, whE B3 U Rols R
W Al £ e 8T wE Uae) S EAd S A5 AR B KR
F2), 42g Aol A&H 0T o), g W e 3 AeINE HmA
Lol ARk, ml A Eou o8 4FY] EokdllM = de o] & HaL Qlnt. olmnpr} FHeE H Al2E
o kg s 25} Wiy} Q3] AAHolola v, 58] 24 HAS

Fet Abo] Y& g G-I WS T A E st H S1E A o

B ONE Schizosaccharomyceteny NS A 38 = B Hansennla anomala?t ek, AlTtol 2]

g At ol 2t At 3 SRAE S (Closterinm) “5-0] 3

@%ﬂ%ﬂﬂ%@%ﬂﬂ%gﬂ
O AFE<4=(Sugar cane) Aul WF2] =8 A]7]
@ F(Molasses) 9] ==

15, 9

g]

s
a

O Ol}‘]
HJ 3
ot

© O e e
(i3
fol
rlo

1
H 4%

B
)
e



=7 713, R 259 Aol FE WA EHE d2E 2 oS s HH g Ta
£ st "ot dxE 2o S 2 2R A AR HAN )= S
o e e A 30T A HH g fAste] A s gt
T oF 72A|7bo| A slo] G- A o] 7% ABVOl| R S5 3l o]Egitt
719k Bk flal wE 7IRbE £ o A ek A= At
H AlE T o] @A S M B Hol AT i @& (Higher alcohols) = H

u %7 &=, o]hobd &F-E(3-methyl-1-butanol), ¢] AR (2-methyl-1-

l

3

J
=2
o
o
o

propanol), &AJobd ¢ 31-&(2-methyl-1-butanol), Z23-&(Propanol), 2-F&-&(2-butanol),
1-3Z 2 3k=(1-propanol) 5°] At

(E 81D 8 SR IE g IS A Hlu

o

ook

EHlimg/100mL =423
1

2-methylbutanol-
4 ElY g RALE Propanol | Isobutanol and
3-methylbutanol
900 ©]’ mg/100ml 194~2890 3~77 7~317
A o)7} & 280~900 mg/100ml 31~514 13~96 38~239
60~280 mg/100ml 5~49 5~46 5~125
AelEAE 280 mg ©]/ /100ml 39~472 16~75 84~246
Hag 4 65 12 31

el G710 QL 1AL 29 F Shh Pk f714t0l,

[e)
it 4] HARE F3N Sacharomyces cerevisia] W F F2) FA oA ZA4toly A K Fatty

o\
u
N
2
BN
2
>
r
rlo
Y
2
bt
o
o
N
il
gt
>~
_\,%
>,
N
ﬁ

, ke 7] A B ATA o



o, TE A olM A==

Bl 3
3fu) P golE Fuch G e 3

o
w

oo]:

= A

of 4Fo] A4 ELt,

(& 8-12) &Hoj &=

AN SHRTFE A o5

HE 100~600mg/L %
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!

il

7% ]

o},

] Folla] Zato] vl Sabe] e
WS St 9L, 54 o= Ak ol

° x|u+)¢

o

Long-chain fatty acids

Short-chain fatty acids

Octanoic acid

Acetic acid
Propionic acid
Isobutyric acid

Butyric acid
Acrylic acid
Isovaleric acid
Valeric acid
2-ethyl-3-methyl butyric acid

Hexanoic acid

Heptanoic acid

Decanoic acid
Lauric acid
Myristic acid

Palmitoleic acid

Palmitic acid
Linoleic acid
Oleic acid

Stearic acid

QA% A T dAol F=H

t}&lAH(4-hydoxy-cinnamic acid), Z-HGallic acid),

HS (3 8-13) o YERA AT

Holl ZAsk= 718k 2t

( 8-13) ol &=

EALe Ag]aaksalicylic acid), -

2 2 714K Chlorogenic acid) 5] AT},

=
=

5 W S2E
Gallic acid

Benzoic acid
Salicilic acid
p-Hydroxybenzoic acid

Gentisic acid

o-Pyrocatechuic acid

Vainillic acid
p-Hydroxycinnamic acid
4-Hydroxy-3,5-dimethoxy-benzoic acid
4-Hydroxy-3-methoxy-cinnamic acid
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o] g7le] FEFE Ve T SHE-2 o2 Z(Esters) o™, HollA] FAdF A D]
%

H
H o|=H 2+ ol o} AJE] o] =(Ethyl acetate), HIZk

Aol d (Ethyl decanoate) 50| Ith. 4 3] BL F72 d28 27 A5 tofsta 23

(H 8-14) Holl &R7E XY= =544 o AH =

Ethyl formate Ethyl valerate Ethyl undecanoate
Methyl acetate Hexyl acetate Isobutyl dodecanoate
Ethyl acetate Isopentyl propionate Isobutyl duodecenoate
Isobutyl formate Isobutyl butyrate Ethyl laurate

Propyl acetate Ethyl hexanoate Isopentyl decanoate
Ethyl propionate Ethyl heptenoate Ethyl mysistate
Isopentyl formate Isopentyl butyrate Isopentyl laurate
Isobutyl acetate Ethyl heptanoate Ethyl pentadecanoate
Butyl acetate Methyl octanoate Methyl palmiatete
Sec-Butyl acetate Phenethyl acetate Phenetyl decanoate
Propyl propionate Isopentyl valerate Ethyl-9-hexadecenoate
Ethyl isobutyrate Ethyl octanoate Ethyl palmitate

Ethyl butyrate 2-Methylbutyl hexanoate Propyl palmitate
Isopentyl acetate Isopentyl hexanoate Ethyl linoleate
Isobutyl propionate Ethyl nonanoate Ethyl oleate

Propyl butyrate Methyl decanoate Ethyl stearate

Ethyl 2-methylbutyrate Ethyl decanoate Isopentyl palmitate
Ethyl isovalerate Isopentyl octanoate

(% 8-15) ol gRel 722 sief=

Higher aliphatic aldehydes Ketones Di-ketones
Propionaldehyde Acetone 2 3-butanienone
Isobutyraldehyde 2-butananone 2,3-pentanedione

2-methylbutyradehyde 3-penten-2-One
isovaleraldehyde 2-pentanone
4-ethoxy-2-butanone
4-ethoxy-2-pentanone
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o, BEE AHete] EeES AVse TS A
=

FRFOL BUYS shd) wol AHgH

ot
ZES g a e &Y & SR71E AHESte] Selhetl, dibd o s 23] et o 3
o Tl LREo T8 T/, YA B EwES A Hol FER ST
7R E A He SRk H2 SR S 9 (Dunden)zt F21, o] #|7]81A] &

o Mg e F ol AF o] ARS-ETE HF A (H4])2] pHE WFo] B 27 28-S WA
ah R Qg Aol FA| 7] ofdiTt, gk, S Ao APE At ARE AR AR 2
FoF FFo] "}, A% S/ AR = oA = F 719 2 H(Analyzing column, Rectifying

column) &2 FAJo] HAATE, 8 =82 ¢7fo] AdtH Fejo] AP o T FAH ] gt

@ A WA= Fel9e) 2 H(Purifying column, £3hH 0.2 9% S/ A2 it g A
43 17b~14F 5,0002 8 Ao HEFE Fadte] Azt el Uil H4 1674
ol’fe] AY ZHo|E(Plate) Z T/ ¥ AL, 7} Z#|o] E W F-oll= ¥EF] (Bubble cap)o]
FA ol o, vl wade AYe Yt e THEHL, AH2 29akE T 8t
gollM FF ] f1= Fsp "ot a4 |l AYs A oblE Feivte
HAolA CO,, T2 FEA 7hoh dHlsto| =7} Al Hal HAlE v+ =
= olsdt,

r
i
dlo
iis)
s
(o

CWR
Ccws

B B g Stream

Fusel oil




@ F WA= dA= o detold Z H(analyzing column) 0 2, Bt} & 2]E¢] 16~207] 2]
Jdo 2 FaHol olgf 2 S|, 28 st
A FE . ol dehE gt g Ss, sttt o & "ol A= w4 o E3HE o
&2 B3 0.01% ABV ot} o] FA oA A E= Hodlg ~d 2] A (stillage) 2}

e
o
o
|t
o
-
oX,
Al
2

o
£
=
A
o
o

@ A WA Q] ddjslo]= AH(aldehyde Column)e 2| E 59 AP o2 FA =AY, off

detold A -] Adetitol x| H=d], vﬂﬂr J Aol el dHlstol=E

FESIU AT oeheS oA o] FEHoR Eele g4ES

@ o2 @Al o] FEl ok A H(rectifying column-AF) M= o] <=7} Selrkal
d3go] FHEE It o] TA A AzAb oo wke} Gk Ewko] A7
e},

K
i)
)

® A E# o8 A (preconcentrating column)-& F4 G- (FA, eh-2)S 1
o) A5 T BEES A, FE 752 o detold 2 ety A
ol ko] =5 Al A=Alolt
© vpA @Al o] sfto]l= 24 84 A 9 (hydroselection column) X 2] 714 Edlo| €A+
o w1 Bol 1o gl ZR E

o}, o] BAlE AA ok L FH Y T4 & F-E(extra fine neutral sprit)

tlo
ne
fijo
+
¥0
vl

g
oty
=
il
o

otE = SHRTM T8 F7] shtEoltt. Hole 43714 9] opAl
M L&} destol=obef vh-g-of ofsiA] A/ Hrt,

‘l {
rO
Aul
e
I3
o
S
k)
o2l
2

) F-3E0] opA|EkL tho] o ol A& (diethyl acetal) o] T},
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'clj: :'cl')—H O—CH;
CH~C—H + CH=OHZ > CH,~C-O—CH, 1 CH~C—O—CH,
<« CH~OH I
H

Acetaldehvd thanol =——> ethyl hemiacetal of diethyl acetal of
cericeiyee + e < acetaldehyde M}acetaldehyde

(2] 8-5] OtMIE HH7IH

(# 8-16) E TF0I| T2 LO[S| =2 OFME & H|w

Alcohol free aldehyde acetal
E [ABV] pH [acetaldehyde@A] | [diethylacetal 4]
mg/100%2-2] | mg/100% L=-g]
Al o)7F | 75 4.2 160 311
=gy d 44 6.2 61 43
AHoleAE & 44 42 61 91
BiY 4 45 5.2 24 38

He & AR e TF M SAH, 2L 71FE Q&) FHEG 3] HE wE 54

w2 SUFE Holn, @Rt 7] 49 dats 4& 5 A
TUFL A3F 2-7% =o)L, A T3] FEE 60~70% ot
S AL T | Edol AR E I A 713kl wet Y] vkt Foll FoF JFE

o=t B @ FF-o] ol Al 714l S e 22 sl el dFE
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O
CH, O
> ZCH
H:C 0" "o ¢
CH,
CH,
gamma Decalacone gamma-Nonalactone (E)-f-Damascenone
Eold) (ZFRY) (ZFUF)
HO
O-CH, 4o
CH,(CH,),CH, o~ o O-CH,
|CH HO
2 (3S, 4S)-cis-Whisky lactone
Eugenol (&, w23 (ZFZY13}) Vanillin(8F2 23k

wletat SRl 54 Tgel SAH RS vk A% 871 9127) A4 o] 289

150~5002]E1 &) © TE-S o] §81 7Lt AALE: A el(Sherry) 2 TFE o] §3H7]% e,
A% ol Be A7 8719 717kol e} Azo] A3k FARE A FAsA epfi,
ALE ©AFE Bol 22W A BAY w23 Qs Aol YehtA) gherw Had 4
9 el ALE Grhste] 2ao el Bt Fale] de %4 FIbe] & olznit

v e wae A% F AE B ol A E A= AN, e )] Fa%
IS A e d=oltt. F2 03F R dag F3ol o) A
Wy B X = Fapeika HE )&(p—coumaric, pferulic acid) 2] B728-2 uk-S-of 2|3
o e =& (p-ethylphenol) o] A €T,
aEa tE o] e 2Eot AR AT o] @It2 54 vhgo Jaks vt
o dE SgEL 0aF gadog Ry YL, Fo]ofF (Guaiacol), Al
HH A (£ 8-17)

d

a9

(Eugenol), BFd ¢ (Vanillin), 42 G Z(m-creosol) & LT3 02

odli= ol B == s atees el
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(& 8-17) Hoi| &

ife) o)
—_— QO —=
mdo S 8
= & g S8
pe.ldu.l
= s =
> = = 2 5
TS %R
T s das
m.thEmd
AR D A S
D_P# s
< S &
g A,
g
11111
32 2% 85
S U 0 0 S &
O = =8 = '8 =
hCFwCUV/
~ 3 8 40 =
A
S

JREA=S

Ak A3 BYE g3l A

O &=
T =2

obef (2¥ 879k &

2y A5 Atol o] ol HA} glo] wUsHA <

2ol Wy,

&

s

A

o))

=3
=1

A (2014) A AA o) 12732] 722} 867] 9

°ol&

+ Zhe) ¢

S
hud

o
=

3rd Criadera

2nd Criadera

1st Criadera

‘mo

(03 8-7] £2l2t M

= A ofehe] vhetel gl 0. a%

A2 4ol He,

0

R
fie)

P

el
HK
)

A|Zbo] Ztskar @ A2 Aol z o Aol

e &4 vl ofel



AL FE Aol deo] & FAste] Aol k= ol
11, 50~1003] FE Wjgole Balal 27]) S7Fe] £4o] BA3hd Uehd)

&Y 2 FHE ol 83k AFolli=, 4121 (Sherry) 9491, ZE(Pory) 2491, whd|o]2k(Madeira)
9}ol WkAM (Balsamic) 2%, 2~H|Q

21 (Spanish) BH#iY], &, ¢

7] & thdet AFEo] Qlrt
AFEL 0359 78S T3l TS oy, vl = 37]E ol ¢
7 9t} 377 4288 dste] = (Aldehyde) 2 WEA|7]H | o]&= the A2 slo =
W= 1, Bl F AGR o 2H 23}E

ZAeHE glade A F Abskel ol xH 2312 A A HA
Ot 22 shE S skl 719 S g
Acetovanillone Peopiovanillone
N Vanillin ¥ Vanillin acid ————— Fthyl vanillate
Coniferaldehyde ————— Ferrulic acid
Sinapaldehyde —————— Syringaldehyde ———— Syringic acid ——————— Ethyl syringate

(02 8-8] E MT & 2[aH stetE My Bt

OO -

00

219] %4 3NN Lofuks 0 5 Wikel Zabe Tslel FDuppy's share) E& %3
o] 3%(Ghost's share) o]g}aL F-Ec}
Bl olmelshel a8 dolz Aulel7t Aol Al

&, 52 9, g5 Kot
A 2=712] HAFe] Ix(Angel's share) 3} 22 2]u]ojt},
oldl Furahe SRF0 Fol Wil B HIuE, AN Fige] 54 st Eeiel e
AAEAL o, Foh FER Qe Al A BAR 51838
s Ui

dol= A L A&

Ede 340 9
oA o] FH-& vl7}t](Bacardi) 3

rri
il
Oim
ol
Q
X
[rt
N,
Og(;,"
ofr

Aol Aeh
F= U3t tha e A4 39 ol 20d A
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7) Edld (Blending)

e 712 A

E
-

el

%3 2t AlzAT 2

=
=

F3psl=d], ©]

WFE BAYS oo A

i

AEE

wrE o] U= Zloltt
a3 ofuet, ole} A ofe] P mol

el

ol

o] AzAte A5A SR7160M A AlF &4 577

ol

O

l
~K
ofp
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JJ



326 Vil Yt s=2x0t 272

3 H|Z2HTequila)

1. H[Z2te| F9

~
ro

2g|2lofo] gl Ze= A oAl o] B.(Blue agave, 4 2 THEH A5
A 520] AR §] ee] 2 H (Jalisco) 9] I eketeh(Guadalajara) AlolA HA&0 2 of
65km BojZl H| A} A] F1 A ol Bate g deit
240 SIATE OF2 S o] Aol wll- Aetate] Xt 39 F Fw FEeit), wgk, A%
o A19A 2l JFE wolr] A A Aleh= ST Z77F A3 Tt o] = vk
ofl, AAt] o] S g2 31 Bgke] 3717} ] i vehdtt,
HZg}o] o] 5L ofAlo] B e Z glofi}(Agave tequilana) oA LHgETE
HA]Z Hol| oJa Bl el EalaF (Jalisco) T2, I} FolE (Guanajuato), | Zo}7zk
(Michoacan), WoF2] E(Nayarit), Eprh-g 2] 9k (Tamaulipas) 2] 28 %1 2] oA 5k AJ4ko]
7¥ssh, ofel A9 22 s E ARsttiet e H 2kt B & 5 itk
Bl A2k 35~550 ABVE AAkale]) 38~40% ABV geFo 2 F2 g n], 2% flRre
500 ABVE $73 & & 3|43te] 73] ulo] Zo]E 40% ABV g3k 714
S ol 40% ABVE Sriste] B2 3|X6kA] = AlFE
Ao g F 7k BHY o2 HETbA Y £ deet 2 AF o £4% dES 7k
P 2 it
Fejuet FA ol £ Eto] 2% ofskel Unt SRFE TR Qi

Aol ST YRR o] §ohs FRE the st 2,

o] olxo] ‘B=
;g)'—*’] =235 U =T
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1) Wl ZZ(Mezcal, Mescal)

S gk d£9l WA o] (Maguey, Agave americana) 2 A% S/ &2 &5 W=7 o)}
a2

mjz=Zko] frHg AbAlE HA AL Eol] ThFdt 7] S who] Al E= @A H(Oaxaca)
Foll Siet.

100% 84 g0 2 vhE gl Zeh= B33 (Blanco), FEAF=(Reposado), o] 2 (Afiejo) 7} Tt

2) ZA (Pulque)
mAlo] e} el o 2 whE W aFo|n] WAl S A o)l | o]} e es dFe WA
2 A o] AFFetal & qlok, 82l ozt Aol glom tha AlEsh AR WA

7h i,

I

2. 7|3 5 AAf

1641719l Bzt A] Aol 23 AR Aoz dejA 3o, 1656 442 4
ARk 7150] Sl

ofzE|ZlAlE SE2(Octi) - HFol= A o8 7 (Pulque)ehs 88T o8 W
g 287t 1521d 252 €37t os) 7| H w7 AR A8kt

AHAE S 22l 7hA e Bl Bojx) Fo §eke SRl 383 Hlo] Hol
et Aze) g SR & 5 ok,
°F 804 521 160047 SHERvle} A|ofe] FAe) & HER A2 0] o) o5 Fels

2 5 Aol Hzxo| vl et gk Arto] Al=HY

16081 ol 2912 F=X]ALS] ol B 72 A|oH(Nueva Galica)7} A4koll Mla& F71517]
AT, 25)0] Fopel FFE R 447} T H(Cuervo) 7Hol] 229 €2 4] A4k
< s|7Hi

o5 22 A e HiZete] g ALk A2 Fdetelet (Guadalara) ol A
1941710 A1 2= At

A}-2(Sauza) B Aebe] A gato]n] 1884~18851d Bl e} Al AAS AW, = Al=H] S

)
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AF-2HDon Cenobio Sauza)= %22 HZ2FE v|=zol| &390, v]a A o|A o]&
g 22} o 2E G E(Tequila Extract) oA B Z2H(Tequila) 2 EA] F-=27| ST},

= Aer| 9] A0l = ZA|AA S| 0| 2= "ol Alo| B (& gh7E floH Bl e} o}
Ut} gta 48] A A2 22 A =9
kg Aok A% 8 22 75 =)

or] 9] o2 wr)gte} FelaT S

.32 5%
200613 M 2 NOM(HA|Z 32 FF714) oA ‘A2Ee} ol & (Extra afiejo), = ET}

oo A= (Ultra-aged) F71E 2 3 o S48 A AN BY 5 Y= S5k

o413 A% H et Bk 7S S FHE Wo} A, The] f9% s o

=2 7]l £3) Ut
2k 100 7} o] de] FFaollA] 90070 o] o] o] Aab= AL 9lom, 20004 7l o] <]

I 5550 9lek 009 71F)
200900l 4|51 FEHAE S 40% ABY H LeolA] o} F e Q1F TholohE AEW S
RN, o] FHE 80T o) F o2 B UekE 7Hdste] 24} FEE Th|A7| I S

2
®, Ao} el Erold] ghe new o] 2442 YA,
L, o)l AFE Yol Aahde] A%

22 APSAT 2717k Aol BAOR B T,

o 244 ol o] 43| vk & 2 gk,

1) NOM(Normas Oficiales Mexicanas)

NOME HA|z1e] §H B2 Amolv] AFe] FAoIN T47HA A 3ol thtel 7

o

H 25 JEE Algetr, Hdete SHE AFS LT

| NOM ¢1Z0] o] 9t}. & 5, NOM-006-SCFI-2005¢] E7]o]] NOM H¢] 2= =
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4. HZe}t =

=& A% = ola FAH AV vl o7 2 AR ARt 98] Mol A=
A5 Aol gk A e A ERA F2 24 W o= 7]et ¢lo] &9 s
o] ATk g eholtarl gt 100] W &t 32o] 9A] ¢47] w100 d el 19 HArkaL o

2> 3gste] Al 712 (Century plant)o|2kalk gttt QoM A5 MF ekl EE7]oA

NS whobr EAlEhes & wETh

I (Fructose) 0] F/d=-ott,

oAlo) B "glZ glol 9u] E-F(Agava tequilana Weber, blue) & #A] o] A} 3}=
13659 shtolH, op A3 A E-2 2tol7}h YA, & T Fol Wil o] W 7hA7} L
2m o]’ A},

opg AFef ol M B of] ofsf o] HM, 17T 5,000~6,0007 2] A Sto] B7IH, 77 F
o= A |t

e

oo
i
r
flo
—_
Do
'L

< AFebH 35~90kg 2717} HH, 95 AASAL IS 78 FAE A &
wE ZH3} 7kge] TUH(Pina 32 Pine)E 100% ABV 7]3= 12|89 €| Z2he vE & 9t}

i
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AT A= Adisl, 71A8 e A AL B 2l T

& Aiete 55 dlHlol=(Jimadores)2} 8t 5 A17| 7} whep AW 7 ShFo] =8}
a1, oA 2717F A2l "vk, debA 0 &2 B 18~30kgo] H & ol Aok (Coa)2tE 5
T8 Zh5 o]-g-sho] Zehditt,

stoldle 2|9 7~12d AP E 511 YT 26~27brixo| M, 2AE 2] HF L 5~81d A=
SFL B ies= 23~24brix FEo|th, 20060 WA AR HZeke] FAAEE ffs) &
3= 24brix o] Fo] Eofof ghttal 174313tk

HJ

oft

(03 8-10] E7IE MAHR 842t

5. = 3™

dubd o g F 7}A] ekl o] AlEo] 9, B AE 2 (mixtos) 9} 100% §4 ot} B 2K
25 51% opde] A vha ARgSlol sha, U A= dRa ARt Eek, 28 A
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A77)

100C o

36A17J o
27 24 &%

(Cooking honey)

We ) e— | FEd = HA
(White tequila)

Reposado

Mescal
Tequila

EE D )

g &

G

22 57
(Double distill)
1 ol o)
> °H
Afiejo & extra
=g afiejo mescal,
WEodt Tequila

(72! 8-10] EHIZet HZE 3T

MO
mlo
_\.L
ol
2

53 ol gte] BEE 2

1) 7 (Cooking)

AEH N AZH L 50~7247F 7hdate] 2
2hA] m) ] A AS dehgA] oro W g Zabe] ke o

who g Aeha $7 9o @it 90T oA 36413t 74
73] 7} dstolo} 7)7} s K},

A 744 el 7he o] EAfaI,
@O £ 7= 71} FE (Horno de Mamposteria)
@ 18 99 £7)(LEZH o] H - Autoclaves)
® 2% H2 ¥ (YA - Diffusers)

s20] wjugk L83 Ee,

Y57l ek,

A7) & 5 ALg v, dlvkel W gnRe A
=37 woldt,
J5hel 43 2Ag WL, o] FRE
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A3 A EE 7Y AL E3le] o R (polysaccharides)7} B o2 HghEE= S 231
EolH, o] AN AFAE 3 A HAF(F2)o) oAl Fd.

AgA el H el AlzoM e L8N 50~72413H 7FH3HEA 60~85T & frAlskA| R
ZT e 57-02C e 7MY, F2 =2 258 80~95CE A8 & di

A3 g B

i :
87k Qo s} tom wbE g go Ao of |

72l 8-12] Pina cooking-auto
BRI clave(36hrs)

o= LESU OB 7FES skaL )lon, 7FE ARES 184131714 Eofa] AldiskaL 3l
S 2 Ho7hr] Aol 8~2413ke] W7} 342 A2 A Ht.
1

2 B5E AEA e do] g e ng Fe b
79 H 848 14~17brixE YERT

2) 34
ezl 719 F& 2adAR o), A5 A A v <l BhsH(Tahona) 2 34

} o,

aly
H
1

ot
X0,

FA7} 28 ke Aulolol2 Bha BAE B, FEE Arid 2] 919 B2 ol
¥ o] BelEt, olu) #48 AR (agave fiben] AHS 215t 43 HE ALE A
shol subdrol Zehe Gl ol e Arfat ol

AHE & & FAE oftoln] d(aguamiel) -2 51 H (honey water)2}al -2t}
U]-/\—:er?_(Masquow)ﬂ-‘— _%.}da]. FAae o2 whg o ] o],g_g]__]—_y_ _g_)d Ze 3 J}Jﬂ o]—01 %
& A AFAL TE HolZ AMgEAY vl R &85t
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8 bt

T2 8-14] oi4f *12 NA

3) %A

WA= 36~724F Yol o] Foi X,

18 7|12 FAE AR, H2o ddig el dujel A= 2l
2-39 Tl HEE FEAA BlEls Bk Jlok, 2y Bt 2 wa 7Rk 7hAE 29 vt
Y7h Bl Al AEFe Bk, 8] HE N(Wort)2 4~7% ABV 3 71Xt
(& 8-18) H|Z2t &2 = H O|0|H
%7](Start) <5 (End)
100% 4~11% w/v 0.5% w/v
== Agave +(F H7}38t 4-9) 8~16% w/v 0.5% w/v
Agave Juice 20% w/v 0.5% w/v
pH 4.0~4.5 3.9
a7zt 72hrs, o 109
g7 4~12% ABV
4 HZe an

dutdoel g el ErE 9

R YEsl uhg o) t o o] Ao TS (Isoamyl -alcohol) 3} o] AF
Z(Isobutanol)o] A A== AS APt a2 =

2 olgav] o3t 2,
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(£ 819) 22
il Al ZA
1. K1 T™M Lallamand
2. 71B T™M Lallamand

7H ol ARgsh vl et ARe] 540l

(H 8-20) HIZ2t 22 4

AR AR DANSTIL 493 EDV
R Saccharomyces cerevisiae
= e Z2} 2] - Batch & continuous fermentation A&
glato| =g oA
40C. 15mi
(Rehydration) C. 15min
Eol=
THE
10 ~ 50g/hl
(Pitching rate) 508/
HaHgeE 30 ~35C
FeY = Ao £, FEolA Fobd AR I A, cane F2o 2 A
1 = S5 31, rum, aguardiente, pisco #| Zol] Bo] AL&-5 & FRolt},
W& 454

REohe e Lhiie 598 S48k Lo, obuets 83t of o}

L3, U3 =S TEE AT e AR dejA Bol ARS-En,
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5) A A% FH

10L EA

2=all(SAP) e b
E@ﬁ%ﬁ@\l

600L ALEA ol

5~6 22} g 73
300L / 642 e y \ 300L

300L 7]& 300L 7] & =4

\ 5~6% 23 / \
HA7)E BOobA ( # 7 7)= RobA

AE 3 Z7 (Pulke) AR 3
3] 2H], 709]

N\

(02! 8-16] 27 HZx 3T

AEA A A Az T AA FH o] ARE 0]-83F 2B (Starter) & WHEo] U |

o] (Maguey) 9172 8~10d A= A3t 78l Al717F =d 742 7t 2 ash
FAE THETE 90~120Y FoF A& 3F 175 200~1,000L] Fo] = FH(SAP)S A2t

5o 3% 7~14brixdl] o]2 HF A O Z+= 8~10brix AEo|t}, 7|
= Froll-g ol FiHhE 700L Bl oA wtE S Al2HEI)

| ghe] Sl (SAP)2 ZEEH(Fructans), 4 8 T2 L= A (Sucrose) = 773
Slo] Slom), @, obv|it, 4, AAY Sol Fag arw FAs| dolA Aush AT
o) A5o) $2 Jarelo] 3k}

Follo] 27] pHiz 7~7.4 =0t}

EA ol WA= e vhel 2loVoll= Lactobacillus, Leuconostoc spp, Cellulomonas spp, Escherichia spp,
Flavobacterinm jobnsonia, Gluconobacter oxydans, Hafina alvei, Kokuria spp, Macrococus casaolytious, Micrococcns

lntens, Sarcina spp, Zymomonas mobilis 5©] ATt
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3, WA SRS SR\ Candida parapsilosis, Clavispora spp, Cryptococus spp, Debaryomyces carsoni,
Kluyveromyces spp, Geotrichinm candidium, Pichia spp, Rhodotorula spp, Saccharomyces spp, Tornlaspora
delbrueckii 5-°] JERH | o] et B £70] o) aRSo| BHaE o|& 7 Hrt.

LES Jgste] pH7F SR, LactobacillusES-2 B/d8HE|aL A R7L S45 o] pH 4.57}
g f7hA = B2 AAkE A

SaccharomycesE S S. bayanus, S. cerevisiae, S. paradoxns BENZ. SN | Zymomonas mobilis 4
A E3E EE 7]ofstiM, LTl HFoRRE Y, ofAEAL, T8 22E A4
gt

olFg ARE2 A (Gum)E st A9 S Eole 94T

o
=

o},

6 57

o AL AREE 1A SRE
A8l & YU Z (Ordinaro) 2l S g3t e o S757F oA Hi ¢3S g
24% ABVO|T},

-
Shs
lo,
fd
ofk
il
rlo
i<
v}
il
i
2
i3
koj
i
rH
of\
=]
N
ul
it
2
)
A

-2 23F SRV Al ske] 55% ABVZHA] &
of dofupAIRt, AR 33 T7E ko] w25 %o
ApastE SFE AlgskaL )itk

T2fu} 7PAR=E(Casa noble) A | 33] 9] S7E 4
Ahe AlgS v AN AR 77 5 (e i
3 7hule AE o Q14H 3 9, (8 8] e ERa

S/l 7 7HA FE7E AR-E.

T2 A At ek (Alembic) 7 7]9F $3€2)(Coffey syill) 5577] 0|t}

ZH] Rl A A o] A SF71%E 5 AR H I shARE, 14 SRt ARgetaL, 23 5
FE =N T FR712 ARSI (38 8179l Yok e FRVIAE S5 X s
el & SRV F-E ZEQlY 2R g ¥ T vhek A= Qi
el SR7I= 164719 2301s s3l £l $hat, 2 A w22 AxAEe % 28
F718 ARSI, o5 At o] W=7 AP0l 1HE ARg-g
FE T 4~5% ABV €IE0] 2A1ZF AL A Q HE 13} /5 SHH 9F 24% ABVE S/E
of o, 12} SFolA ZF(Head)2k T (Taih)= A At 24} S/ E 714 &L B7

rlo

.

{0
of\

ruE

fd
r
=
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Lefolet,
75~80% ABV A%o] 27} F7 Tk
15~20% ABV o[3}e] 35 77130},

S 5 AA EAZEE 55~60% ABVE] 2

< e 3L, B2 3]431e] 38~4006 AB

Al Fc}, EFHeHAlquita)gh= AE52<l
B3} gor} ogbRek(Herradura) A<
3l

e Al e AFE 8ol o, Hare] AlFe 4 o] %A H AlE

= ‘Qé}tq, 100% &4 & ) Zek= WA o vl ¥ lstelol st} 4 dAE R e 7+

o
0y
K
ofx

2,
rr
J%

(2 2. 2(0ro or Gold) : &&= 2+

= A es e Adot

l[‘

@ ol & (Afejo or Aged) : EFF HZeh= AE 7] Y2771 A=A slolE 0.5
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(Medium-toast)dl] 12~367]¥ A= <35 Z-S @3k, 60028 (159 gallons) o]4+2] &
& AREIA = Q Eot 7P Wl AR T 2352 Ak d(Jack Daniel) #173¢k &
olH, Authel TAA 0 AT e M ARG HIL Qltk. F AARE 2 AFE ol8ate] Bt
I G| A AlFol st do 2352 VIR ARshE Aex glou 59
A HZdehs SEe] g o] &2 EH Atste} Fitbo] Ut 7]wE T8 11 Y
of s ubA of Azgfel Lpr-of go] vijojEt

® gl =8H(Reserva) : o] T (Afiejo) 2] S+ F/FE2A] 84 o] A, 3 &S 54
07 3= ate] AlE o R shte] 422 FAstaL qlot.
8) 3%
FHAME FF2A oF A2T} ol 25 7 EE FAOAN, 2 aFE g FY
aL Sl
Q35| 5% A Fo Eo] A Eolof st Q@ A% A x| A HE Yre 4%
gk 710l A asH dt.

© ol AFEEE W o a7k 2Usiol S Q7 VI Uk A T, el
o] Whl=(E LA - Tylosis B e lah A2 HolEoloba A4 gi2e) %o
ZARRE 4 Qr) o] =E Fube 9l IR 7T A 2 ke] ot Aglal o] 8ol

FH A9 2Rl FY 2 e S AH S2uYolollA gr|ob7kA] A7 &)
A Rk 4el el RS AR, FRA AV 2 A &, W okl A
o 5o ofzdo] 22 2 A% o] hFstEe dde] Hlow, AAlE w= o ol A%<

AUT-2 ALg3to] Choke e HEE 93, BH 0 Bkl 14 2 gal T o

N

o
L3% AS T3l vtell 7]ofehs 22 vhFatARt, ZAUF] 2 (Lacton) 3Ht=,
1

/g dHlsl= setw, k2 =] F2F L (Furfural) 3F5HE, 7l e B ] ¢ )& (Malitol)

2355 s o dash FUEE 109 Fol AT AL 2 A (Quercus oak) 42 4
S F R0 T F2 A, BE Jehis W1 A2 e,
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(H 821) 23T 8=o HLZ
Z}H(Family) 1
Ounerens Alba White American oak(®]=)

Qunercus Garryana
Quercus Robur

Quercns Sessilis

Oregon oak(7]=%)
English red oak(%=)

European(f-3)

P& SHTE L% 0] AR TERo] A5k AlFol Age L35S ARSaloF
gt FAS T T Y FRTE 235 AL B 10d oS R E Ffof stER
Z7)°l &7] deo] gut2 2] A HH AZto] 8 Fo HEE ¢ QU HER, AFe A
gjo] g g3}t

HEo] e aFE & Ax {7144 87 AR B4 S &3l AHE 5805 wotof 811
Tuie] £ 3% £ FE5201549 718)L v (F 821) 3 22 7 FFoltt

(¥ 821) 34 2488
B g8 & 715 (mg/L)

1. ‘g (Pb) 1 o]&}

2, o|4+313H(S0,) 12.8 o3}

3. H]2x(As) 0.1 ©]3}

4, €234 5= (Ortho phenyl phenol) 7.3 o8}k

5. X|o}Hllt}Z(Thiabendazol) 1.8 o3}

6. ¥]9d (Biphenyl) 0.9 °J3}k

7. o|nkAF (Imazalil) 0.6 °J3}

Bo| AHgE Zep o) vle] @ A%

542 (

3% 8-22) of] YR AT
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(H 822) A1t ZFF0| AHBE= A, 0|7 23E

Tl |71 8| WA= += v 54
5 Pinor Noir
Burgundy | % sEEE Gamay FHF Folof vt
5 Chardonnay des 85
= Ex o Sauvignon Blanc
Troncais s % Chardonnay BRI SES A A] 3]
z e oF Pinot Gris ‘=
o SERPERPE
Limousin o] A Rum, Cognac, Armagnac, Sherry | _ iy
) s i Y lge e 82
=ge 7} Cabernet Sauvognon, Syrah,
Nevers = Grenache 1} sFo] ol u}
7 Calvados Jglgks 8=
SEES Sauvignon Blanc
Alier | & = Gamay g A4
TEED Pinot Noir =
Vogesen s 5 Chadonnay BU S XA 3
&= Champagner &=
e 3
i o) =S NN = : o ©
American 22 | Z(medium char) Bourbon 23k A

23F HAA ztoldl AdX HJRE | o] & £9] 4-methyl-g-octalactone, y -nonalactone,
eugenol 5 T F7] 44l YIS A= Ao dHA Jom, 1 9 wezl g
dE2 (3 8-23) of] YR ATt
EZ 9 tH(pyrolegneous acid) 8] & AFA[8h= oA EARE: <4 I o] @ =5 Wi
A S7FetH, Sn]AER2 9 0] ofAE 7] ] 3) A olA 7]QlgTt
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(# 8-23) LR 23S0 LEILEE stetE
o=

A HFE €342 (Aliphatic hydrocarbons)

HhekZE €13} (Aromatic hydrocarbons)

Tetradecane, Pentadecane
Hexadecane, Heptadecane
Octadecane, Nonadecane
Ficosane

A HFE A Aliphatic acids)

Acetic acid

n-butyric acid, #butyric acid

n-valeric acid, zvaleric acid

caproic acid. heptanoic acid

caprylic acid. nonenoic acid

nonanoic acid. caprilic acid

decanoic acid. undecanoic acid

lauric acid. myristic acid

tetradecanoic acid, pentadecanoic acid
pentadecenoic acid

pentadecadienoic acid. palmitic acid

Naphthalene, fluorine

a-methyl naphthalene.

f-methyl naphthalene

a-ethyl naphthalene, f-ethyl naphthalene
dimethyl naphthalenes

trimethyl naphthalenes

tetramethyl naphthalenes

biphenyl. acenaphthene
acenaphthylene, benzene
1,1-6-trimethyl-1-1,2-dihydronaphthlene
1,2-dmethyl-4-allyl

g 23 8}3-E(Terpene compounds)

71e} A= 8}3HE-(Other aliphatic compounds)

Cis- 4-methyl-g-octalactone

Trans-4-methyl-goctalactone
y-nonalactone,

y-decalactone
1,1-dimethoxynonane
1,1-dimethoxydecane

flonone

a-Muurolene, y-muurolene
f-bisabolene. g-cadiene

Sfrcadiene, d-cadiene

d?-cadiene. g-curcumene

calamene, g-calacorene

cadalene. terpineol. borneol. myrtenol

elmol, epi-cubenol, feudesmol,
a-eudesmol, y-eudesmol, g-cadinol

T-cadinol. Verbonene, Geranyl acetate

¥ (Phenols)

F 385 (Furan compounds)

Dibenzofuran
2-furoic acid

3-furoic acid

Phenol, guaiacol. ¢-cresol. p-cresol
4-allyl syringol. vainillin

p-ethyl phenol, 4-methyl guaiacol
eugenol. ~eugenol

chavicol, syringol. propiovainillone

4-methyl syringol. 4-ethyl syringol

71e} 9= 3}3HE-(Other aromatic compounds)

Benzyl alcohol. acetopehenone. 1-indanone. benzothiazole. methyl salicylate

phenethyl alcohol. phenethyl acetate. benzoic acid, phenyl acetic acid
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A2 TSAARFY =351 rll(Juniperus communis) & YR & ks SFFOIH. &
S LEANA SFHT FAAL e Ans FolA whEn A& 77t BAH S/F
23 & ¢ Qlek FFRTol kR FBHE o] 83 YR A oFE SRl

Z19] o] 5L Jenever(54Y), Genievre(ZH2), Ginepro(o]E-g|oh)ol|A] f-2 & AA|RE, 57
o} ‘FY 3 (Juniper) =7HEUF-E o] g},

17417] Sk UE &= SJALRI] Egha| A2 AH]-9-2(Franciscus Sylvius)ol] 03l =t
A g doH, = dulE SRek ol AE AW Fho]l A S5 E WENL VIE
dowA ISl o3 ol delAA =

FHEQE AR 22 ARSEAI7E AR S I

U= 2 dulul(Geneve)etal E8jn], Hejwols FUARE sfal glon, Heldols
BEAA WE, FREFAL 7ol ThA] =3bF vl ofof 8 Bt qbAlejgt, Fx, e, od
A AR, AR, AAEL o], i, 2T ok, R B Am ARE Yol ARSE

Az ] FRE B 2819 FF H4L AP



04.7IGN) 343

F},

3
AR WolA 24 FHETH 68%

Ul 7HA = T
tH(Wacholder) B+ Genebra2] ©]

1
-

==A
=

ol 4]
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o

[e)
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T

o
L

|

RA

Aol 3
ABV). 30% ABVE F4]o] Fjo]o}

of2] 74A] 28}

o

|

(1) Y & SFF(uniper flavoured sprit drinks)

pzs

0

A

=
B

&, A5 Aloll A&

9

h84

s}, Wgke-] kS 100% ABV 7], 1002 E]

N A ESE

afjoF

ANZFHE 96% ABVE] &S 7|20 g

=2
=

L
T

=4

A7kt & vehA A

22 3

o]

=

2t

3 70% ABV o] &

Foll 5g& HA| Eolok

o
fi

3|
G

w2y} 71EF A&
A Z

oo}
(3) =& A (Distilled Gin)

(4) 99 Z(London Jin)

(2) ZU(Gin)

Al =0 Tk,

52
A

< 198F 0.1gs 274
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e
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o
L
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a7z
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© AF3l o] 7z He] S
@D A= A= A FFF(Nutmeg)
sl eskze] A 7

) ol&rg]o} 2 2]A~FE(Orrisroot) 2

Ho

PARE L= A=t Bt

o o3}, Wzt

ol
u

BEEY 25 2 (3-49) 3
5 5 |—> _—
E, 39, S35 33} (~8% ABV)
2577
(Post still)
27 5% 34
¥ o7t A S5
9] Double gin Z(distilled gin) s B
(~37.5% ABV) < | 7wABY) |3 (~68% ABV) > | ofa [T (+37.5% ABV)
By AEAE FY By

~
S

[22] 8-20] T M=

(3]

540l gl B AP HER dAE2 F T FEHA =AAA, 44 ¢
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S EE —\'ifv: ol y7t s
= =E =
e =5 l g (3~4) EF2(Grain Neutral Sprit)
ey > Y >~ | (8% ABY) 1 g (~96% ABV)
e

it W ol Redistilled gin
[<At] [<)
(~40-45% ABV) ]| (Chill filteration) ‘T (~96% ABV)
B
=

© 99 I g e o] T3 FEE e

WAoo, 2l obx= A9 dofl £ o 24T FulE 2ol o
o] ZRFL A3} H2lo] thal B 2272 o|43)e] 113] 2RI Al zsls EES Al2H S
o 4187 FHH T Aulshs AL 41.2% ABVE X3ke] Hglaitt,
e AT (Deionized water)E AHE-SHC},

3 AT EU) AN E 2, SF 7, T o] A58 kS 37.5% ABV o0 2 1FAskaL Qi)
n=2 H4: 40% ABV o] o] &a1g Fheko] FU I Hgle] 35 FAIE 4 o] e &
AL Yepd  rkar kst 2 40% ABV(80proof) ©]44-S 7] sk gk

&l
23] 8l(Flavord sprit) l B
(~90-95% ABV) T £2471(Compound gin)

(~96% ABV)
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(E824) T g8 a2

ax A ZA}
1. EDV46 TM Lallemand
2. K1 T™M Lallemand
3, EC1118 T™M Lallemand
4, WLP760 - Carbernet Yeast White Labs
2) g3t 2k

(B 825) T8 aa
a2 (Enzyme) W&
85C o] 2% 845 7tAE 93 54
(g-amylase) 24 35 o] 7R & &-olaH &t

>
Hir
flo

1, Al Mg} 540

2. Hgl=EF7Hd| o)1=
(f-glucanase)

3, L2 EolA|(protease) T A B3 G

(B826) T L2 SH &

dkg 7| A](Start) ity £ (End)
3= (brix) 13.5 ~ 25 brix 1.5 brix
pH 48~52 3.9
ug 7]k 72hrs Luk7)7E Hh7)7 96 ~ 120hrs
Alcohol 5.8 ~ 15% ABV

S5 e AEH0 B ZR(Bacch sill) WA o223} Po) o) $ES et Fola)

AP e 5= Q= vhet A - Reflux siill) ¥ 0.2 Urola] 9l
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W% o] Folol 2l glek. vhetol A} @SS A AEE A A 2 FolE 2
& Folrue A7k FUSH Hr Felskel ASHE Wik, o7 A9 TL FHE 2
S5 7] o] Hojaik. Wl vheto] A/t A oW dm FEHe A B4R 3] 4

tolA)7) B},

M
flo
&'1:1

DFEL FEH FRFE AFF TR TS Welsh ofet 4E ARE FYste] A}
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Al E=El, of A lM Ayl F 3E3tel] of EY IS o] =, o d7butu]| o]

2o F5 F Aol 43 28 THoITk AHeA o AT UK B Bk

o) FHFR o5 Ho] FRFe] FAL Wolmelt A%E 7pA A Hef,

& daee 48, LI Fo] Bol AHgHEaL

hel
o, thE FARRE oYX, B, Qe i A, o s, A, AR A, uhe
=
il

O
O
npi= 9] £A}o] =(Manoyl oxide) dato] == op] o E4H(Dehydroabietic acid)
OH /_H
il OH
!
Ed2EESTrans-Totarol v} (Manool)

(02 826] Tlo| 248 M2
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I AFH Heds] xlof Aol woll Frhetartt G AR, 20417] Sof et 24

=
7] Wz s, T H g ¥ A8 Z tE 23 o] = (Diterpenoides) AE-&

Ao E o2 G2 Jepta 9o, of HEe Aol Azstdos 4o Aow o
A, 530, 4448 Ao B8 FE AoR BuE gor, oled B4 2750 3
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5

5 2|72 (Liqueur)

B Ao A= ﬂ%ﬂ(mquor)a‘ﬁ B % o, R H o2 &S F7He HEg)
(flavored vodka) x| & @22 g2 2 78l o] ol AH]H 1 gl F Aot}

o5, A AANA e FE R de] &AL 9lon, 2EYO|ER niAAY A, A
¥, 28 55 Y2dte] AH YR teolAA &% gt B, HAER B 97t
Bown gl AHgE7| = gt

P, MAF S B Esta & 5 Qv

gz 78 ghelo] gF A @l (Liquefacere), & =oltf ¢k 2] (Liquor), ‘HA 2= &
oA U w2 A Amo] Brel, Q) 98 55 59l dAl= 5ol
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48 FAE Yof HHE Zlo] AlZol v, o|Zelobe] FEAE

27)0l YT kg 2=
7) A oM, o] g oko 2 AZHIY F 2742 ol
154710 Sl A7} thEeH0m, T olal 7
AAste] 1 Ho] AR AEoe] 0.1 9,
0] 1441(1638~1715) ] 18] F3]e]7} Ak 4
7 AZak o Alat, 73l Soll del 53 o] &1 o)l
SREEEER LG

3. H|=

1) 272 A=
1o 4 7}A] v o] AL-E)

22 Azl vt 2

(1) &% (Maceration)

2% ot AxA Hele dT Lol

g}l o] A xlof ol ALR-E&= v o 2 AlAEL

»%, obz, ol Fol AR 5 Seld ul ALg e,

A ol dm2 o] F7171 4

Eu{n
4

fw'
4=
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o ZF2
(Fruit Liqueur)

[ 2+ 2]F-2 (Fruit liqueur) J

Hdgte] =

(Fruit flavord liqueur)

3} elF2el Az YL, Aot 3l FHF) YE3hel ¥
aﬂwia%eWﬁh%%%ﬂ4M4ﬂ%vq+%%%fa$ﬁa

A prol et

ojuf A= €2 dlEgolu T& FAAHE &Y T dIZeS Al s
ol 3 gl = vtell Y& MAA F=F sljof dtt

=
kAol Fhele B4 Ao el B 24 Tha 37 Agetel, B Bl A
S¥o] 3131 ¥4 415 §-oJshelo} st

ke FRFIN 20e feshl HEs AFe) 4& Bolmd 4 ek,

2) olg7}lu} o] E(Ethyl carbamate)
3, 3ake] HoA EEEE FAS o
T3] Fo| 5 7]Zoof gt

o &7}l o] E(CH,-CH,-O-CONH,) =& ¢

&3 Agste] 7o ES AAstnz of

Ol

| EH(Urethane) 0|2} B2]$+= o] A&
BAFo de] ExEo] oy wtEdR dEfA Jlo SR/RF, 5

F5, 58 Ao 259 A
38 beola] A8 G AR S He2rA) FelA HeleGE 827,

2880 2x A3l o|e7lutro| E o] &gko 0 4mg/l o|slo|t},
od7putmo] E] AT EHL *

rlo
i3

AAHHydrocyanic acid)# Z12] 91 A2+ (Cyanide)o|t},
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o] AT FHEE Aol Aol Fruol Yom 34 44 Fol fko] &g e 7HFol o3
g oolx] 2552 H0]Hlo] #l= FB|5=(CH.CHO)) FFhol] L3} uhg3he] o
Yo ER WEkET) olela Uele] e st wo] ols) HUHEE WS F Aol
U5 I 374 glome Felstelof st

(& 827) OIZ7tHtH0|E

o 7t o] £ <t
3at2l C;H-NO,
=1 46T
=4 182C
B 75 33} SR, 927 Sol B FEw Uehd

0 0
e Son )k - JL PN T ow
H,N NH, HN 0 CH,

ethyl carbamate,

ethanol urea
urethane

(32! 8-30] OII7HHIHI0|E o

L
=
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=
=)
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n°1'
rlo
o,
kil
o e
i)
Lo
o,
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A,
1>44
O
of
=)
o
ot
A
02

(B 828) & TR0 FH4E 89 FHoR Beka)e Ral AL, A e 35

oM A2 T Y A AR Fag s



358 vi. Yt z2F0 2172

(H 828) FFE O Z7HHIM|O|E & &(mg/L)

57 K 757 RS
7] 24 (Kirsch - A 2]) 0.2~5.5 7= 0.16 o]a}
A B 0.1~7.0 A 0.02~0.07
nj2h 24 By 0.2~2.3 g Zet 0.1 oJ3}
3} By 0.2~0.3 LIRERL= 0.18 |3}
' ST 0.01 o]3} A} Bl 0.5 o]a}
= 0.06 °]a} AHA 0.1~0.6

Aol wh2 g Abol= SASHARE, B waFe FRFolA A=

(H 8-29) FHLICHC| O 27 HIHO|E | Sfet

FhEE o) 5189
g o] & ¢}2](table wine) 30ug/kg
733} 9}ol(fortified wine) 100ug/kg
< r7(distilled sprits) 150ug/kg
BT & g5to] 400ug/kg
A (sake) 200ug/kg

Fvkcl B AE (Health Canada) 2012.6.28. 7]&

ol g7l o = g 915 2 4o the vheat ek, 53] Hare) AAE Sl

% ZR710 Aok 899] Fel-Alolyl Aol vls- A oleh, B4

A7 B ThE e T ek B E Aok i (eyanurex) A §4 8719 T

5 A FUHE 3718 52 8718 B2hIA AASH: $oln,

5 4T, Bk, AF, v So Ak AE Befstel AEFAL, Mol Lelt golatA
ehol A (catalyzen)7h o] Y= F57 12 o] g3kl JYH ol Drbuto]

FEE o] F 4 9l AZRatclopt stk

3} el A% 44 F Hele] g 32 Fhe SR WA 1A% 20w

=3 fiellA xdgsto] 7)17ks d=

N
[-‘U
rg ™
=
ol
i
okl
i)
o
2
2
o
tott
r>~l
ol
rlr
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220l Bol 2rol= TheFe A S o] 88k AlFES (& 8-30) ol ERA .

3) Hd ZF=2 dEs

(E 830 Y 2729 2B HY U YE R

gHE A= A AE, 33, Az H] L
A (Apricot) Giffard(Loire), Maraska(ZL&E o} E]o})
Bl (Banana) Bols(Crune Banana)(M|E@ &%), Giffard
L= F (Bilberry) Boudier(Liqueur de Myrtilles)(Burgundy)
Boudier, Chambord(Loire),
E 2w Combier(Loire), Marchand(Burgandy), e Es
(Blackberry) Marie Brizard(£%2), Nusbaumer(Alsace), o] E017} & A&
tremontis(¢|&2]o}) Védrenne(Burgandy)
VIS BAsE Bols, Boudier, Giffard,
(Blackcurrant) Massenez(Alsace), Védrenne
Hl (Pear) Boudier
y Bols, De Kuyper(M|@#+=), Heering(%In}=2), A 2% o)
Ch oo
Al#)(Cherry) Luxardo(¢|&-g]o}), Marnier(ZZ&2~) =3} 3
Ho=o}(Peach) Boudier
k7] (Raspberry) Boudier, Schladerer(Z%)
=7](Strawberry) Boudier, Védrenne
Alize(Z#2~), Cointreau(Loire),
Grand Marnier, Marie Brizard
=3 (e]
FekA(Curacao) Arancello(e]&2]o}) Q3 =
ENSSIE Bols E£F(blue) FF=
7} i A
e (citrus) A4 Materdomini(o]g&2]o}) HEFAS BE
Senior =7 et
22 s

Sveto e v A, BEA 58 o] &3k AlFo] Jlon, 3 AukS Y= EdE
(blackthorn) Y-F-2] 231 78 dufji= £ 29 F(sloe gin)o] AF 2 AFEE Il 9l o =ro]

U S tigsks ts4el diasta & 5 ok
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Hds o] &gk B F 2ol FhelB e o] Feta Al oA Alehe e AlAF A & 7
&t Fekd g 2(Curacao liqueun)7h 8, & FAER sh= ti3E#Ql oo}
o] g2+ A= (Limoncellos)olt}, Bl A& 95% ABV 43-& 179 A= & &
olgtstal, Ag IS H7lste] EdldshH of 3200 ABVE HF AlF-S A2
glF2o e EU Al o] A &, Bak 5 A9 H7bEo] 8-HA e 549
g 2olt}, glEAdRe] 542 dEdd FE wE o 22 Frlel(Coumarins), 22
&l(Psoralens) 5] H g 318 ol yYeptar glet.

0 00
Ty OCH,
(o]
H,C N
CH,
5-geranyloxy-7-methoxycoumarin Citroptene

0} Q

2 S © |
O\/\/CH3 O\/ﬁMCMeZ

CH Me
Imperatorin Bergamottin

(D2 8-31] 2|=2R=E

Fe 14713 el kg 7Fsg R Bl AR g el
HE AZES 715 P e pe

1>
it
2
}m
(T
Ou:
001‘

(o2
ol

(E 831 M2 M=

sl AE TR g
; v} (Basil), Z=(Mugwort Camomile), 71 E(Mint
Hgsn 9,27, % NSRSl el

= (Sage), 3] (Hyssop), 2F&(Wormwood) &
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AR (Ambrette), 9HA 2]7}H(Angelica), A7 (Ginger)

Al
BIENEES A éa] v‘;—f’ 7}2}E-(Cardamom), 71 ¢l o] (Caraway), A& (Clove)
’ Alg}g] R sk(Celery), aL5=(Coriandor)
8‘=(Elecaunpane) WE-¢|(Dandelion), &% (Gentian)
2 NE zy] = © )
eAE e 2R 3|52 (Orris), %7 (Thistle)
ALEY A5 A4 7h2~74e}, 71U i-(Cinchona), E2ok(Quillaja)
Bl A5 A4 Z-(Oak)
o g w2 U2 (Elderflower), 3] T (Heather),
s B}y 2, oA £, 3]
A A= KA
A7} ol Fo]EY, EFUF(E7] AR A AR T5)
& ol vheh 7
7|elr A&

o
12
1>
il

% 2 34 (Fenugreek seeds)

L24==(Corn horsetail)

=
2
1>
it

5) 3o}, 713, A} BlHE

oldg AFE A3 BlFEE T4 ¢Z-&(Neutral sprit) ol F7]7F 28 E0] Q= 30%
ABV Ao glit2oltt, 7|7} F6]
9], Fsofel| Zk ol F2l= vhde} w59 55 rste] EdYgit)

FFo)E o] g3l BlFEE HtH o2 71718 - (Créme de Cacao) 2.2 LA gloH,
A9 YF2E Edh= AL 2 Ho|2E 79 F, A7 A, vhdeprt Sl w29
7h&2H(Mexican Kahlua) o} E-Frk2-dl A9, vhdel, ' Al9& A8 S/HF(Cane
sprit) ol 37}gk Eloju}]o} (Tia Maria) 5-©] 31

2 9% 7428 A9 (Kpali), 222} A7) (Komora), | 2=Z 4 752
(Oblio Caffe Sambuca-o|&-glo}) 5 theFst F/7F wol ot

Holgal Ui, o3k 3 5 A7 A, =, 53] 7
=

o
.
©
e
H

9}, 230}, 97} ¢ 5 B7)e)
Az A oA Aot o] A ek = A F= A (emulsion)S A
A

Zoto] g 2E e, d2E F2 AN AR AR B 54e 2 Aok gtk

>~I
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Xk
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(U 3

LA 173 FH08A 2009.12.31] (A Y 2010.1.1] A4Z2(FFEF) I3
2013.4.5]

2. 91745, = ¢f A of e} A2, SHEIAL, 2010.

3.0]%7], o]F7|aFo| solopy], vt o], 2013,

4. blo] =t Agg].zﬂﬂ;q.xlo] gfo| ZTALo] 2~ 2009,

(=9 £
1. Patricia Hetlihy. Vodka — A Global History. Reaction Books LTD. 2012.
2. Jesse Russell, Ronald Cohn. Vodka. Book on Demand. 2012.
3. Richard Foss. Rum — A Global History. Reaction Books LTD. 2012.
4. Stewart Walton, Brian Glover. the ULTIMATE ENCYCLOPEDIA of Wine Beer Sprits
& Liqueurs.Anness Publishing, Ltd. 2014.
5. Eloide Smith. A guide to alcoholic beverages Including Its History, Production, Brandy,
Vodka, Tequila, and More. Webster's Digital Services. 2012.
6. Abe Hall. History of world rum Webster's Digital Services. 2011.
7. Jesse Russel, Ronard Cohen. Rum Book on Demand. 2012.
8. Samuel Mcharry. The practical distiller CreateSpace Publishing, 2014.
9. Ian Smiley, Eric Watson, Michael Delevante. The distiller's guide to Rum.White Mule
Press. 2014.
10. Eric Kolb, R. Fauth, W.Frank, I. Simson, G. Stréhmer. Spirituosen Technologie. Behr.
2002.
11. Sabina Maza Gémez. Rum aroma descriptive analysis. La Salle University. 2002.
12. Nishimura, K. Ohnishi, M. Masuda, M. Koga, K. Matsuyama, R. Reactions of wood com
ponents during maturation. In “The flavor of distilled beverages; origins and development”
E. Horwood Ltd. 1983.

13. Nykanen, L. and Nykidnen. Flavor of Alcoholic Beverages; Origin and Development. E.
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Horwood Ltd. 1983.

14. Nykdnen, L. and Suomalainen, H. Aroma of Beer, Wine, and Distilled Alcoholic Beverag
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=

(isoamylalcohol) 52| 315 &2 o}A|E CoA(acetyl CoA)7} 2H-8-3lo] A H ol EAL
(acetic acid) ol|Z~H]| Z(ester)= $JT}.

A HFAE o] 28] 2= (D esterase®} (2) alcohol acyl-transferase(AACTase) ©] Zufj2-g-of] ]3]
A A E, obr|ieake FREsgol o ofsA] Hojr|in whg-o] dofd F F x| oA o

2H 2 3}5HE2 Walt}h(leucine — leucic acid — ethyl leucate),
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368 IX. 35F9 Me s

el 257560 Ax dvh HZ A, Bl gl vd A A e RS o] 2 we FAR
AR 74971 ol pH &7g o] of# A2 Qi
A 5lo] A4 MRS 1.2 olstol] SR 277} L FHA 2T e
=2 Agko] QI TBA Fk(thiobarbituric acid value)& A o] =2 of
29 it A& Yeille AR F39 22 A7 Aok L8 ¥ ofetie] &

A 27 FI e 547 2501 AR 015 ofdteltt,

o
[
)

(B 9-1) 252 ZFE Lot Y&
27 pH k=2 TBAZH Uvg'ji TegE  Setel=
ODyg (mg/100mL)  (ppm)?
il 472 0.81 0.103 0.541 0.66 16.3
A4S - 0.40 0.105 0.511 0.18 19.2
A7 — 0.30 0,002 0,028 0.01 14.1
B(EP) - 0.20 0,042 0.274 0.07 8.7
Ll = 0.20 0.001 0.013 0.00 9.6
= — 1.20 0.145 0.501 0.04 31,7
oot 2] (Lxt) 573 0.50 0.170 — - 19.2
oo} R 2](aLF) 549 0.45 0.200 - - 19.8
D =T =AU e 2 vERdT

2) AF% 1 0,01N NaOH mL/10mL, 3) TBA(Thiobarbituric acid value)
4) drsto| = o ELHsto| = GFo 2 F ST

=l BA
FE 00k 27, TAY 27 4 9 olohmy) 23N 0.5 JEE A FF 4500 ¥
o} i} FaFe dheae] e aFole BA SR 2%dE A7) e 45 &

dd3lo| =(aldehyde)= oA ELH|E}o| =(acetaldehyde) S B 538k # 0] H AJHo] Eal
S Al 7k wh7] 37g ol o] 3) o O % 3 SF A5 AlFS dHlstel=
off oJgk 7k WA 7} BatAl =AA 7] wiio AEsket] flsiA= YA ARt w7} 58
skt g sitt,

r-{m ruf
oft
A
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=

stol
1.9
2.2
1.9
3.6
3.7
3.6
1.5

5
1.8

ol

(mg/100mL)

o)

=

0.45
0.28
0.31
0.12
0.18
0.15
0.23
0.08
0.07

FE2¥F
(mg/100mL)

0.137
0.145
0.100
0.152
0.067
0.084
0.079
0.066
0.072

TBAZY?

[e)

°
T

(

(292) &
ol

0.75
0.69
0.49
0.44
0.55
0.55
0.51
0.54
0.54
i

pH
4.95
5.53
5.25
5.69
4,80
5.10
5.21
i

5.69
colzH 2 2 FA 9 <(fusel oil)

1980
1982
1983
1984
1985
1988
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1) AF% 0 0,01N NaOH mL/10mL, 2) TBA(Thiobarbituric acid value)
=
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(£9-3) 37 5 LUt 42 R& &Y

PE e Ae | gdstls | oxdz | Fded | Faa

U | 4 mTal| 24 nywel| & nYel 4 3y & 3w & 37E)
5 |673 362 | 1.5 1.1 |37.2 45 | 94 110 [0.50 0.34 | 0 0
10 [656 584 |16 1.0 [246 46 | 60 100 [050 035 | 0 0
15 |63.4 571 |16 10 |164 36 |38 52 [043 032 ] 0 0
20 [61.0 560 |17 09 (117 30 | 21 38 |032 029 | 0 0
30 [55.4 535 [ 1.8 09 |57 26 |11 28 [027 028 | 0O 0
40 495 477 |19 11 |32 17 6 22 1018 020 | O 0
50 [41.2 423 [ 20 12 |18 12 7 17 (010 014 | © 0
60 (312 364 |21 14 [12 09 | 7 17 10.06 008 |0.06 0.03
70 |227 586 |22 17 |10 0.9 8 17 [0.04 0.04 |0.17 0.08
80 [160 241 |23 19 [10 09 | 9 16 {0.03 0.03 [0.28 0.16
9 [10.5 172 [ 24 20 |10 1.0 9 15 ]0.02 0.02 [0.39 0.22
100 |56 110 |26 20 |10 1.0 8 15 [0.02 0.02 [0.50 0.28
AF% 1 0,01N NaOH mL/50mL, 742 < : g/100mL, Zu|3}o| = : oA ELH|dlo] = mg/100mL,
F23F2: mg/100mL, 9| 2=H| 2 : ethyl acetate mg/100mL

- 80 -1 500
200 alcohol
. fusel alcohol
= - 400
w{ S 07 =
= |3 S
5 £ 30 =
S S
= 2 401 E
E |3 15 _ 2
‘a_: a4 E g -1 200 %
@® e S =
& s 102 o}
S - S| 2
nd{ 8 E o &
= 05 é
z
0 o 100 Jo
0 100
(12 9-1) A9t BRA0 Of3t 2t K20 9% Y
2 Wol o] 8L =AY S Y SR TR T EAE FEF WstE (aE 929
UeRSIT & 2578 <3 10005 SRS W 128 S B¢ ¢ag 3 33.15%] 57




16.8 L, &3 T 34.6000 S 7 15.3 L L. S+

Alcohol(%)

(H9-4) oY &% U R &2 Hl
3 LS S5
oS 42.2% 44.3%
pH 4,87 4.65
A= 1.10 1.14
oPH EZH|ate]|= 31 24
Ethyl acetate 254 4 287.6
#-Propanol(C;0H) 152.7 166.0
iso-Butanol(C,OH) 314.2 300.2
iso-Amylalcohol(C;OH) 759.8 726.6
Ethyl lactate 4.0 2.1
Ethyl caprylate 49 2.4
Furfural 12.3 —
Ethyl pelargonate 1.4 0.8
Ethyl decanoate 12.9 4.5
Phenethyl acetate 4.8 4.2
Ethyl laurate 1.9 0.9
2-Phenyl alcohol 102 59
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Ethyl myristate 3.4 2.2
Ethyl palmitate 5.5 4.4
Ethyl stearate 2.6 0.3
Ethyl linoleate 1.2 0.3

2F5= 1 0,01N NaOH mL/10mL, alcohol, pH, AF% ©]2] : ppm

279 55 e (3 9-5 3 2o] tFE Z 0.1ppm ©J3}, 2] 0.06ppm ©]3}, o}
0.1ppm ©J3}, 3 0.02ppm o3}t Tk, Alg AFeo] F7] A& ke (3 9-6) 9 2ol

oS- kot 4 S pHiste] B 7 lﬂA:%MHWH%ﬂﬂ%%ﬂﬁéﬁé
ol HEFE pH7b wol A Aol itk 53 284(H, Tel, W) 5% 1 Fel $¥ol
ﬂ%ﬂpw4§%@zﬂﬂ§7mwﬁm%ﬂz@%%eg%%bﬂ%zﬁ%ﬁﬂﬂm
A AT ol shol2z 5 ofi] A3 5 A GE Wk AT FAe FF71) AR
o whe} The Ao kel A YA AAZIA HEHeA e Fol Wik, AFo T4 Tl
Be A% collded 02 EATFE DF A g5kl AAAHLZA WAHA 17

Stk 2% Az AT WA BAE oF 00%0] 7 4}

o] 9l 3|82 Z 88%7t Telo|v] Vel F 8 FEo2A F 7. 7%, 7

(E 9-5) 279 {=E 24 & (ppm)

AT Fe Cu n Mn
Iguf 0.1320 0.0200 0.1128 0.0072
& 0.0366 0.0158 0.0629 0.0165
1z 0.0514 0.0650 0.0903 0.0247
07 (75%%=3) 0.1008 0.0250 0.0584 0.0136

ek 0.0261 0.0219 0.0769 0.0117
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0.020
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5.29
7.09

i

ﬁO

0.007
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or

£ 04 =
Q Q
2 2
0 03 0
ok ok
9 Rl

Mn &

ME7|ZHH)

(02 9-4] 871 HEFO| 34 BY

[= o)

(H9-8) HISEFe 439 24 42 HIL (ppm)

Fr YL A%
e 0.018 0.043*
Ca 0.350 7.610%*
n 0.052 0.246*
Pb 0.008 0.006
Na 0.585 7.894%
Cu 0.013 0.179**
Mn 0.001 0.045
Mg 0.045 2.042%
K 0.066 3 44+

*0.5%, **0,1%, **0,01% -2

2) A B=

ZF ol 5ol g 2L B gEe] Zgol I3} 37719 Adot o) 5]

puLA

ol 374 Foll AAEAR 7HEA 02 EAsh= A AlFol 3A drt



3. 23 Z(Alcohol)

D) 3

(F 9-9) ol &S At Fa3 43L& FHFS EASAT. #-Propanol(P),
isobutanol(B), isoamyl alcohol(A)2] 37}A] AJ&-o] il TAIF-L 400~1100ppmo|t}, 3714
AR WG 12032 ZATT A} AR, B, T W ALE B WE

vI3Iek P, B, AS) § L W EE

o

5 Az W ol o WalaL A/PH], A/BH], B/PH| ] 3k
S, B T, o2 gk A ofsiA 2fol7t YA Gh=tt, wehE-2 agte} Aol

A 217ppmO. 2 7} Wil 11 o] 2]e] 2FE 30ppm ©|8fo|t}, f-Phenyl alcohol2 3|4 o]
7] vl S 8 5 57 TR frE AL AF ol SppmFHE] 40ppmZ7FA] EA g
A} AFellE 5449 S e BicH 29 4 5-S(monoterpene alcohol)o] g%

ATHGE 910y, (FF 9-11) of] o}e} R 8] Aol ZAsh= n)eke] 13- SHrE-S FTAEFITT

=

(H9-9) 28 AF0| 2RE £ LT &R (ppm at 25% alcohol)

SN 4=
& By a7ul EFEg HE ojgrg
Methyl alcohol 9 6 217 11 20 11
n-Propanol (P) 101~251  75~242 75~155 96~209 70~160 =

Isobutyl alcohol  (B)  159~304  122~225  153~307  104~187  147~244 =
Isoamyl alcohol ~ (A)  284~561  323~599  338~554  187~409  285~505 -

2~Phenyl alcohol 16~18 = 9~12 = = 7.1~34.1
(P+B+A) 544~1116  520~1066 566~1016  387~805 502~969 -
A/P 1.9~4.6 2053 2752 1.6~2.7  2.8~6.3 -
2 A/B 1.5~2.8 2 11=2 7 1.6~2.8 1.6~3.0 1.9~3.4 —

B/P 0.9~2.7 0.5~2.2 1.1~2.8 0.7~1.3 1.2~2.6 —
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olr

(H9-10) D40t AF2| ZHEH LTAEZ (ppb at 25% HEHS)

shHE T
Linalool 65
a-Terpineol 35
Citronellol 34
Nerol 17
Geraniol 35
Nerolidol 15
Farnesol 185

(B 9-11) OfR2| Ao Ug 2AFZ ARY
e 3% (ppm at 100% ol|ErL)
Az 3]
n-Hexyl alcohol(1-Hexanol) 0.3 0.0~0.5
1-Octen-3-ol 2.1 0.0~6.6
7-Octyl alcohol(1-Octanol) 0.2 0.0~0.7
n-Decyl alcohol(1-Decanol) 0.2 0.0~0.4
f-Phenethyl alcohol 84.5 28.3~136.3

2) R B=

n-Propanol, z-butanol, isoamyl alcohol, activeamyl alcohol, f-phenyl alcohol <5l T&
T B9 ot ol e E o] A HTt, YA i AR 23} thARHER B4 E]
] & &322l erythritol, arabitol, mannitol & &R % YAk S =5 Faolt}
AgEe 5o daE Ba | HF YAHEER glucose?} s g ol &3] pyruvic acid2 th
A B3 o EG S| =5 A4 AR EY Ay G daido] A EHA B E L
LEF A4S EE Y ol AHA At E 9-5). B o B4 FER Ehrlich 4=,
opu] =it A AR, of | Elb(acetic acid) ARE 3714 B27F LA A ofH EAY
=3t of3t Az o] 7]ojxi= Hu}, Ehrdich A2& 4] 9 F-ollA 7hA-2 ofn|=ate] ofn] i
2] Holofl o3| gon|irt | thg @ik E o] aldehydert © 5 o] opw] At E T T
27U AL & e R AP EHE A 2ol Ehrlich 7 294 leucine & & F-E] isoamyl

alcohol, valine®l| ] isobutyl alcohol, penylalanineol|4] g-phenethyl alcohol 0] A3 Et},



ofn| =it AT A M = daEo] AT, Valine Y B2+ glucose?} B AIE 7
2 A E pyruvic acid7} active aldehyde?} Z33}o] g-acetolactic acidZ ¥ T2 dihydroxy
isovaleric acid2 74538} a-ketoisovaleric acid’} Ht}. a-Ketoisovaleric acidol] o}7| =77}
A o] valineo] YA E} o|u)] oln| =77} H=E8F S g-ketoisovaleric acide BEFALE &
gk = o] isobutyl alcoholo] Htt, 7]e} ofn| =it o] AR oAM= F7HAI 2] keto acidol]
Al EABE ofn|imato] A HEA] ALy dalgo] B EEA] g}, Ehilich 4 29} o}
LA AR AR oA dFgo] S (O™ 9-6)d YERN AT A2 valine, leucine 52
oju|i=2to] gho AFHA A2 o] A HA Wk-S-2l pyruvic acid2FE g-acetolactic acide] A
go] gl=) Zgl| 7)o 3l AAE]7] WiTo valine, leucine] A9 do] A€}, F A
3} ¥+ isobutyl alcohol, isoamyl alcohol 9] A= A Hct, A 74| 2] valine, leucine
< i AR F55 <] Ehrlich BEol|A ofr|i=77F Ao g o5l isobutyl alcohol,
isoamyl alcoholo] A§ 43 Ht},

Ehrlich A2 ¢} A AR o 43T Arkol gt 7] of= AT opm|=2ta}
o] A3} ool w2}t WFHT, B TR vt dE AdEE Hgt

ot

Eohe da

rlr

400 .
i Ethanol 12
30 - iso-Amylalcohol )
— L - 15
e
Q —_
=) g X
% 20 = iso-Butanol S
S Hn0 &
imoT H
™ ]
100 - n-Propanol
45
Active-amylalcohol i
0 ! | ! | ! | 0
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ATPN 4 z ATP
@ @ o= ADP
Glucose Glucose-6-P —» Fructose-6- P ® Fructose-1,6-P, C O~POgH,
HC OH <
ADP DP
HZC O-PO3H>
NADH,
(1 Hexokinase CHz0-PO3H, NADH, Pi. 2,3-Bisphusphoglycerate
) HC-CH CH,0-POgH, +——> HC=0
(2) Glucosephosphate isomerase CH,OH ® C o ®
i Glycerol-3-p NAD HC o
@ 6-Phusphofructokinase Yy CHZOH CHZO POH, ;
@ Fructose-bisphosphate aldorase ®£Pi Dihydroxyacetone-P Glyceraldehyde-3-P /
() Trivsephosphate isomerase H,0
CH,0H COOH
(6) Glyceraldehyde-3-phosphate dehydrogenase HIC—OH H(|:|O_P03H2
(7 Phusphuglycerate Kinase CH,0OH CHo
® Phophuglycerate phusphomutase Clycerd [0) ADFI?hosphuenopyruvate
© Enolase NAD NADH, COZk ATP Cﬁ
10 Pyruvate kinase CH3CH,OH @ > CH3CHO < ) (I:H3 ?Hi
C=0 C=C
- . . . P at v ]
D Pyruvate decarbuxylase Ethanol yruvate COOH CocC
@ Alcohul dehydrogenase Pyruvate 2-Oxubut
OH
3 Glycerul-3-phuphate dehydrogenase I
® By phop yary CH.CH—TPP
() Phosphatase Active acetaldehyde
2-Acetolactate synthase @ v
) CH
) (2-Acetuhydroxy acid synthase) co, (.:H3 C‘}
@ Acetohydroxy acid isomeroreductase CH3C—("3—CH3 CHg(ﬁ—(li—COOH CH3(‘:,
1 I
@0 Dihydroxyacid dehydrate Diacetyl 0 ® Co, O OH o
(@8 2-Oxoacid carboxylase Yl NADH, NAD (27Acetu|autate 2-Aceto-2-hy
@
. . . . NAD NADH
Brarnched-chain-aminu acid aminotransferase H2CHC—CHCH 2 H NADPH
_ o s s - CHaC—C-CHg ™
20 2-lsopropylmalate synthase OHOH [5) O OH NADP — ——
@) 2-1sopropylmalate dehydratase 2,3-Butanedivl Acetoin (0] CI—V
@) 3-1sopropylmalate dehydrogenase CH3 ér
1
23 Acetulactate decarbuxylase CH3C C CHCOOH CH3C—C—
u |
9 Threonine dehydrate O OH OH O OF
2,3-Dihydroxylsovalerate 2,3-Dihydiuxy-
25 Butanediol dehydrogenase H.C
ENN
@5 Acetoin dehydrogenase /CH'CI:HCOOH% l @ 17
v
HsC NH, a-KG hC HACH,C
. RN e
ATP : Adenosin triphusphate Valine /CH—?IZCOOH /
C
ADP : Adenusin diphusphate @® HsC o ?
Lo - ’ ¥ aler: 3-Methyl-2
NAD : Nicotinamide adenine dinucleotide 2-Oxolsovalerate e
NADPH, : Reduced NAD HiC o,
NADH /CH-CHO Acetyl CoA B
Pi : Inuganic urthophusphate 2 @
y phosp H4C . CuA
CuA : Cuenzyme A NAD . Isobutyaldehyde v
@
o-KG : a-Ketoglutarate (I;OOH .
Glu : Glutamate HqC H3C\ (IZHz RO
“CH-CH,0H CH-C-COOH /
/ / | H,C
E HsC  OH
Isobutyl alcohol 2-Isopropylmate 2-Methylbut




ADP

=C-0—PO4H, COOH
HC—OH ‘Jr' HC-OH Grs
i (GhYN CI CH, CH, @N h,0
1,C~0~PO3H; H,C-0—-PO3H2 CH co CH, ’
2
1, 3-Phusphuylycerate 2 / ~o
’ HOOCCOH-CH ¢=0 GOOH
3-Bisphusphoglycerate ® COOH COOH HC En:H
2-Oxopentanuate \CH—C-COOH
COOH H3C/
HCO PO3H, cH CO; 2-Isuprupylmalate
H, C OH Vs
2-Phosphogl CHa o
osphoglycerate ]
oo HOOCHC=C CHa BN 0
" COOH CHz
%O_Posz 2-Ethyl fumarate HC=0
/ CH, CH3CH CHCOOH 1-Butylaldehyde OH
Phosphoenopyruvate OH NH2 NADH, HaC_ CHCOOH
. @ \CH-CHCOOH
Threine CH3 NAD /
H3 ) ' H3C
Acetyl CoA CH
CH2 V2 3-Isopropylmaleate
t=o0 » HOOCCH,C-OH CH4CH,CH,CH,OH
. COOH n-Butylalcuhul
COOH NAD
co -Hydroxy-3-c alers
2-Oxobutyrate 2 3-Hydroxy-3-carbuxy valerate )
o ® NADH, NADH,
CHCH—TPP CH3CH,CHO —>= CH3CH,CH,0H
) 12 1n-Propylalcohol O
ive acetaldehyde Proplunaldehyde NAD by
! y P Y HaC, C COOH
B cH- c COOH
cy !
o ~
CHB(I:I_Cl:OOH 3-Carbuxy-2-uxuvisucapr vate
O OH
2-Acetu-2-hydroxybutyrate @
= CO,
a-KG Glu
~ NADPH UEEN N/ HaCy
D CHCHCHCOOH . FHEHC-COOH
~ it
NADP HaC | = HaC o}
® NH,
(|:H3 Leucine 4-Methyl-2-oxovalerate
CH2
CH3C C CHCOOH
®
8 OH OH e
€ 2,3-Dihydroxy-3-methylvalerate co;
@ Hsc\CHCH CcHO
Glu  aKG Ve
H3CH,C
3CH,C \ { \CH-CHCOO HC
/CH CCOOH © / H IH H | leraldehyd
suvaleraldehyde
< 0 ) HaC  NH,
Isoleuci
3-Methyl-2-oxovalerate soleucine
NADH,
@
etyl CoA (@) NAD
A CO,
HaC,
HHCHZC\ NADH, NAD H3CH2C\ /CHCHzCHon
CH-cHO — /CH=CHZ0H HaC
%
HsC HaC Isoarmylalcuhol

2-Methylbutyraldehyde

Active amylalcuhol
(2-Methyl-1-butanol)
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eSS A5t dud ARoRE aTvbi o] A vk 2A8= Fd (pectin) o] A

il A FAL) Y BRE (3™ 97l FAEST T

nkel g-glucoside FEIZ &5 T Al & (geraniol), Ul & (nerol)o] FF1to] A4

& p-glucosidaseol] ol 7t Ho] 3o frelHal FelReg2de Ao 2§ 4

FT 34 Tl A Ao o3t A EZYE(citronellol), 2]'EE (linalool), ¢-H 23 4]-&
(terpineol) & HEHE| o] Ao o] Hr},

NSZ

- o oR CH3 CHs
L= CH,0OH SN
. ., =
HOY "/om > CH,OH i
@ 50
o 3 | |
. 8
beta-d-glucoside 2 CH3 CHs  HC CHs CH,
2 geraniol nerol
~ S
HO a o o
CH,0H
R= I 4 2
CHg CHs
R OH H3C CHj
geraniol )
‘ citronellol
CH,
/ 2
R= ‘
OH
HO
‘ CH3 CHs HaC CH3
nerol linalool a-terpineol

A% % G ol tfs) Al okohr el £F7h %4 71k el 1-octen-3-ol,
1-octanol, 1-decanolo] F7}sk= A2 & &1 G1=T ethyl oleate$} ethyl linoleate®] AHShi-
afjoll ol A== Ao Az,

FoAE e AED g 3 o] 4F LS nFUYFLE EFEL et tEd
J =

ofs) A4Akel 3

J}L
HU
=M
)
i
&
w
a@
.
v
1_.

IFYFEE 7I9H(backbone) 0.2 g+ & &
olop7|8taL, o]& A2 AT 7I1EAH S o FFE WAL . 53] #-propanol(P),
isobutanol(B), isoamyl alcohol(A)& 57 F4S AA §5E Je oA AFo = o] =7

meoll 2 o2 Wt oS 370 AEf HIE(A/PH], A/BH], B/PH])& &F9] Froll whef v



23 olo] Fa oItk A/ WP, 74, W, WaFo} Lol B A7 T3
of Alzahe 270N B Vb vl 2 £4F 3RS AR Ak AFoIME W)

<

BHATH A/B H]&-2 obehie] &FA Y 59 AR HlEo] e aFolA YAl Yehtal
FEHEO] AU G S-S ARE AlE 9 Bl W =4 veidth SR &7
= 927 9 BAt)d B3| pe] $heko] B BY} A7) wjiof B/PH|7} kel H]E WA
ehdtt, g9, Fb A aste] SR Tt a5 9 uA HaE o 39 AdFE BY

S70] k. o]E Al o] e B HlE2

S AE 2 AFE-E I Qlt}, 2-Phenyl alcohol& 714 o ~H| 2 315

A B2 A2olM frEAol Sl AR ZA ©@a 71 370 ofshe] 17} &L B3
olojo] n|&=2 T3} 4-Butylalcohold] Eof] thah &8 =& 7.8wi%(20C )0 W, €A 5= 57
ool Uh dag2 Eoll 719 HA Gor g 2HY HTo] St U} 4320 B
< & 7F Sl whet skl methylene”]7F 17] S7kghel whet oF 20T @it
T Eake] FAk719] 3o e 8] whieell 17t el

s}
o BAae] the BAol vls] WA B BN ehith £8, S 99 39 ez

==

)

o b

E%O]—Z]Uq -?-Z O])\‘]xl']7]_ tﬂ-o]_;(]q_ 57H9]
27} A skel £5lel wol BHHo] Sl e

isoamyl alcohol®} activeamyl alcohol©] 3L n-amylalcoholo] v|&F &A1stc}, &dtk, o} ¢3-S

2E W o U BRLE Wi 57}
17t dme 8% ol YA} YA 3

& 333} o] A7} ZAE=] &Yl Bo] 3ht-H 2 3-butanediol& D, L, mesod o] &gk},

Q) #sH A2
n-Propanol& 2k=2] 31 w|<&gk 371} w5, 48h& YE L isobutanol> 2524l

°
=
3t tEof &5to] 9lor isoamyl alcohol k5 WAje} ko] kg 7FA|aL gt}
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(3£ 9-12) o] &31&2] o} W AX & B8k, T 02 HE X o] 5 Fhrakal
AT EF L ofEFE(ethanol), isoamyl alcohol, g-phenethyl alcohol 0] 3L o] £] o] &5-&-F+=
3] o]t S 7HAAL k. Av]H ] oE-E- | isoamyl alcohol 4

< YAt 3183 9] f-phenethyl alcohol2 7|80 2 2831t}

—hi
1o
2
é
2
r o
ofk

2 A S 7HAAL Qe S HIA Y] 7] AR o R AF9] g Fag TS kL
ot o] dtAdollA EEgk AR E 0]-83}4] L-phenylalanine2] o}d 2191 p-fluoro-D,
L-phenylalanine®] WA ¥ o]FZ w5 phenyl alcoholo] 108] o] A EHCH1 9 9-8), o}
Webe] o2 4 WelF ol T=u Aal el A4H o A BrE o
57} 9o, o] g3t Eddo] ARE ofn| =ik EA) G0l TAQle] A A=I) &
Bkl Q7] wiitoll &g Aol vk o2 Flslt), o] e S5 ERY o E (%

9-13) ofl YER AT},

3 F 1 %4] (ppm)

e d3EF 1.4%
n-Propanol 478 gk 600~800
n-Butanol 478 3 50
~Butylalcohol -8 sf 100~600
~Amylalcohol G GFF 50~70
Active amylalcohol G378 gk FFe) 3k 50~65
n-Hexanol o] Zu}i9] & 5



B-Phenethyl alcohol 7 & 40~75
Methanol Aol S=ok 1.7~2.9
2 3-Butanediol ot 4,500
Tyrosol suk 200~300
Glycerol ot 3,800

phosphoenolpyruvic acid +  erythrose 4-phosphate

Phe 74 DAHP synthase Tyr 7444 DAHP synthase

DAHP(3-deoxy-D-arabino-heptulosonate—7-phosphate)

'

chorismic acid

anthranilic acid chorismate
synthase mutase

v v

anthranilic acid prephenic acid

prephenic acid

prephenic acid
dehydrogenase

dehydratase

v v

phenylpyruvic acid p-hydroxyphenylpyruvic acid

] ! l

Tryptophane Phenylalanine Tyrosine

2—-Phenyl alcohol |

(38 9-8] &20f 2|3t 2-phenyl alcohol2] B EZ

iRl g AR8- oFH| =4k analogue
iso-Amylalcohol 5,5,5-Trifluoroleucine
iso-Butanol B== Zso-Amylalcohol Azaleucine

Zso-Butanol, 7s0-Amylalcohol 2-Thiazolylalanine



384 x. sFFc| g2ut #s
n-Propyl alcohol, Active amylalcohol Thiaisoleucine, Hydroxynorvaline
n-Propyl alcohol, Zso-Butanol 3-Aminotyrosine
iso-Amylalcohol, Active amylalcohol 3-Aminotyrosine
f-Phenethyl alcohol 3-Aminotyrosine
[-Phenethyl alcohol Fluorophenylalanine
f-Phenethyl alcohol, Tyrosol, Tryptophol o-Fluorophenylalanine
f-Phenethyl alcohol [-(2-thienyl)Alanine

4. 0| AE|Z(Ester)

D
29| o 2EH 2 RS (E 9-14) ol YER ATt Au]A o 28] F{+= ethyl acetate & A| €]
F

ataL FA oz AR

isoamyl acetate, ethyl caprylate, ethyl caproatet™= H] L4 o] S5

ol

= 3 o] gl

2
%0
o
ke

HH dl2H2E &Fe 4 Jros ditdog 5S¢
A20] 247} A o] AN ol 28| 27} Al §2ETHE 9-15), T, o2
A2 S ARG S S AlE Foll AA SHrEo] oL BA(ZAE o, o]

gk, Yzt ool eJai A Ao x|A| FTH(R 9-16), (3 9-17)).

il
L
i)
2
fass
=
-\o

(H 9-14) A2F9| Q% | AHZE HE (ppm)

& 3 U
F7] 4 A Do wE EAE mu= AFF ‘:}%"4‘—’? “}EE}?]-’F
(%) CRill®) — GPHIl)

Ethyl acetate 25 22 32 88 23 1280 600 1390
#-Ethyl butyrate 0.1 0.1 0.2 + + +

Ethyl caproate 0.5 013 0.36 11 + 1720 170
Ethyl caprylate 2 2 0.4 25

Ethyl nonanoate 3 3 2 80 70 140
Ethyl decanoate 2 4 0.15 11 10 150 30




Ethyl laurate 2 3 + + +
Ethyl myristate 4 + + +
Isopentyl acetate 6 5 4 B 13 840 500 530
2-phenylethyl acetate 3 2 15
(E 9-15) ZFH9| ethyl ester Z4 (ppm)
9= Ethyl palminate  Ethyl stearate Ethyl oleate ~ Ethyl linoleate
21 57.50 4.75 20.75 14,38
22 57.50 2.66 17.65 8.35
ksl 47.20 2.21 21.30 12.72
(#9-16) 19919 U3 E5F2| B 24K (ppm)
4= =5, AAEH Ethyl acetate  Isopentyl acetate  Ethyl caproate
iy 79.2 9.1 0.4
a7t
st 73.3 6.1 0.0
Cal 34.4 6.2 0.6
<3 et 30.6 10.1 0.9
ol 2mg 19.0 3.2 0.6
s 49.8 8.4 0.8
He et 57.0 8.3 0.8
ol en g 30.3 4.1 0.4
3 57.2 8.9 0.8
< Edgly 60.5 8.4 0.8
ol 30.2 5.1 0.6
FyT s 06.8 29 0.4
et 70.0 2.0 0.2
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olr

(E 9-17) 239 Ig XYt o2 282 &2 (ppm)

z= =g Ethyl Ethyl Ethyl Ethyl
palminate stearate oleate linoleate
2 49.0 1.9 29.7 23.3
45
(13} ) Ll 39.9 2.4 12,9 220
ST 25.9 1.6 17.8 21.0
AR et 7.7 + 3.3 3.1
(3% %) ) 12,1 0.7 4,6 0.8
& 0.4 + + +
_ & 1.2 + 0.7 1.3
A=
Sl 5.4 + 2.0 L5
I+ 1.8 + 0.9 2.0

2) A A=

o2& et F8 e Aw A
o] Z+g-o|| oJaf o ~H 23} o] A E T4 5 167) 2 18749 1T A o 2EH 2 o
Al T2 il EAe= A Ho] Tld|A 7hiaf Hof fre | Aato] AR off of| 2|
23RN dR= FF7 T T 7HE SJeiA 3 H o] vEoXint, T Sl oal 7]
Ab oz 2, AFGAAE ol 2H 2 9 AF A 2B 2R AR FEEo] AlF o] H
o AR 714
3] FrelAMArO 2 vh Al 110 dAg Fol| Bl Hste] o 2H 23t EH SR 93 o]
5%7F AlF L2 o] A it

70} 2FE palmitic acidS F41 0 2 &4 TG A A 9] o] ar7tu} E-f-0] Hake] jalapinolic
add7} & o] AE AR 4= palmitoleic acid®] o] =8 28k FHrH o Qi

(£ 9-14) | 4] o| 2H| 2 3}FHE-L ethyl acetate S A 9|8} n|=k AJRo| 2|0t T2 3}3+&
o Bl ol thek FX|7} 5t7] whitol] &F2] v 7] AR R v T a8l &5 F
M T A7) o 2H 2 o] wol Fu AFo] e T = 82 T SR F8%
o T WF ol RE| 277} vl Bol ekl Qlrt, o] A2 A o] 1A AR v

AL &7 eUAH AR dso e sk A g ofg] FF9 njdEo] dofEol qlu

o
]
PN
QL
N
=
e
o
>
i)
fjo
-
ox
_O|L
=
20
rr
X
s
e
flo
£}
>,
2
>
il
i



Frelite g WatE7] viiel 72 R ShgHao] A = shghee] FH SR oA3IY
A S I Sl vIs) AR JlzE 2 ShghE 2 ofRE SopA=H A ARk a1H|
A o2 3heha2 v Hol Tk (& 9-16).

o] & W3 of| oJ3F 1 o 2H| 2 AJR-0] Zfo|o thafe] & Ao 24 WS HESH A}
24A7F Folli= k8- A ethyl acetate] F 30%7} Srol A= Ao 2 LefR|a o}, &gk A9
A ol] AFE-E = AR S o] 83fe] Bl AFE SV(FTF &=, space velocity : =Rl T8k &

AN Eo] BEe= ) 27004 22A1%F Ze] BAH o2 B sk AR A3 a5 W
o

AFAL oz 2 2ot SFE o] YT S & =Tt A vobA &5
e o] e Ao] S HaL ofstel osf AlAAS. (27 9-9)el Faf =gt 2r=o] AAE
ERfSITh AFAE dlaE 2 20 42E T, 20 w8 =7t A A]7] wiz el

ot F MFAPN N2H 2 FEE FHT oIk ES, B Ao o3 gk

;O

01k

NN
N\

Ethyl linoleate 23l = (ppm)

AL

001

0 40 50

2 S=(%)

20

e

(321 9-9] Ethyl linoleate?| 2= 3! LTS sTH i
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olr

B4 g 3~57) L ol EA2H 2| o] F isoamyl acetate™ F Q3% 7] A

0 2 isoamyl alcohole] A FLo o]&Z o]t} Isoamyl alcohol o}r] Akl

p4

O:

L-leucine & 2 3 ¥ A A=W, isoamyl acetatei= isoamyl alcohol®] acetyl CoA¢} alcohol
acetyltransferase(AATFase)ol| oJ3]A A EHEZ 15 =2 Lleucined] WA 7HA]+= &%
£ 5353 52 59 isoamyl acetae s 7= & THE  JTHLE 9-10). Isoamyl
acetatex= HFYY & 7FA]= WEF AR ot} T slubel 3] A2l ethyl caporates=
isoamyl acetate®] 3}&3k 7)) v A E-2|5laL S35 7FR| AL A}

Ethyl caporatei= (23 9-11)9l] YA AAH caporic acid B+ caproyl-CoAE 7| A2
esterase == alcohol acyltransferase(AACTase) 2] E4AE o|-&3Fo] g1 of oJa|A] A Hc},

Ethyl caporate LA FFE A7) YA serine WA ¢ $E3Fo 24 2448 & 9},
ey
_ oo .
L-valine < > a —ketovaleric acid > isobutanol

(Ka) ————>» |
a —-isopropylmalic acid

¥
B -isopropylmalic acid

¥
L-leucine «—— a -ketoisocaproic acid —— | _isoamyl alcohol |
acetyl CoAl AATFase
| isoamyl acetate |

(T8 9-10] &20f| 2/t isoamyl acetatel| Metd A=

0 ) ( R
@ | caproicacid | + (eot"h?r%l) ; ‘ig‘éci%?g)e
— — Esterase ; (RIEAH [ AE2) ’
0 ) ( 0
@ | caproyi-Con | + | GUER, n e g
T AACTase (MM dAHE)

(alcohol acyl-transferase)

(22 9-11] 20 2J$t ethyl caproate?] M4 1+



i 57 107 ofshe] A o2 2= o] AL B S 17RE 16708] AL of
2| 2 R S 7P L0 0, B 5 187) o)l AT of el 2 Aol s,

(e}
<5l A5l F713 9 4FLFE BE 2 d2H 2 geEo] AAEE Rz

(E 918) 479 TR OAFIZ SEiBel M, B 54 9 BHAA] (ppm)
o) 2z %
geazane  |eie| @a, | @ EANEE| wan

mmHg) | mmHg) ¢

Ethyl formate 74.1 -79 54.1 ©

Ethyl acetate 88.1 -83.6 76.8 ©] ) 25 | 55 Hd

Ethyl acetate 3,

n-Propyl acetate 102.1 95.0 101.6 30 hol o

isobutyl acetate 116.6 -98.6 117.2 0.5 | #d 3k uF

s Jma| s | aeo || [were

n-Hexyl acetate 144.2 -80.9

Heptyl acetate 158.2 -50.2 192.5

n-Octyl acetate 172.3 -80.0 199

n-Nonyl acetate 186.3 208~212

2-Nonyl acetate 186.3

Decyl acetate 200.3

Undecyl acetate ©

2-Phenylethyl acetate 136.2 195.7 O® | 3.8 | An] & ck3k

Ethyl propionate 150.2 20 211(760)

Ethyl butyrate 116.2 -100.8 121.6 0.4 | gelof= sk

#-Ethyl valerate 102.1 -34.5 184 © I &

~Butyl ~valerate 158.2 168.7

Pentyl pentanoate 172.3 173~174 ©

Ethyl caproate 1442 -67.5 167.7 0.2 | ARk 2
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or

n =3 | F=3(T) ZA0 | 2w -
dzdlz sietE | 2R (¢, (¢4, g3t | 4% 3} gk
mmHg) | mmHg)

~Butyl caproate ©

n-Amyl caproate 186.3 -47 222~227 ©

~Amyl caproate 186.3 | 94(-610) ©

Ethyl enanthate 158.2 -06.2 185.5

Ethyl caprylate 172.3 -43.2 208.5 O® | 0.2 | FHE

~Butyl caprylate

n-Amyl caprylate 2413 -34.5 260.2 ©

~Amyl caprylate ©

Activeamyl caprylate ©
shel %, 4] 3,

Ethyl nonanoate 186.3 -55.0 227.0 1.2 |29 2 (mar
melo) &
To= 3 3

Ethyl caprate 200.3 -19.9 2415 o® | 15 ;j‘%—;] %’ =

~Butyl caprate

n-Amyl caprate ©

~Amyl caprate ©f

Activeamyl caprate ©

Ethyl laurate 228.4 -18.0 273 3.5 | B AL

~Amyl laurate ©

Activeamyl laurate ©

Ethyl 4-hydroxy butyrate | 132.2 40~50 | @3k 3

Ethyl myristate 256.4 12.3 295 © 733k Av| £ &

Ethyl pentadecanoate

Ethyl palmitate 284.5 25.0 191.1 @] ) FAEbls

Ethyl stearate 312.5 33.9 213~215 Fdgably

Ethyl palmitoleate

Ethyl oleate 310.5 205~208 Eagabs

Ethyl linoleate 308.5 175(2.5) [ J A%




==4(0) | #2200 o
dadz sgE | RAF| @ | @ gz | T
mmHg) | mmHg)
Ethyl malonate 160.2 -51.4 198.9 Al gk
Ethyl succinate 174.2 -206 217.3
Bis(2-ethylhexyl) adipate
Diethyl pimelate 216.3 43-44 302
Diethyl suberate 230.3 5.9 282(763)
Diethyl azelate
Ethyl maleate 172.2 -8.8 219.5
Ethyl lactate 118.1 154.1 14 3} &
Ethyl-2-Hydroxy ~valerate
fztley;Lerizynj-emethyl 160.2 (323717 {100 1.0 F
pentanoic acid ethyl ester)
Methyl-2-Hydroxy caprylate
Acetyl tributyl citrate
Ethyl 8-oxooctanoate
Ethyl 9-oxononanoate
Ethyl benzoate 150.2 34,7 212.9 =3
Ethyl phenylacetate 164.2 227.0 Bzol
Ethyl phenyllactate
Dibutyl phthalate 278.3 =35 340.7

Di-2-ethylhexyl phthalate

©: 344 4% @ 2HH o7

o

r—lr'
ju|

AN
+ G AW ethyl ester 3

A% 9l 2%A) e A

F53H bodyfhe FAIW A
2 FafEo] 3] felo]

ol golAlE Ag A5 Hstel

32
)
=2

mErS L}

DL = = |

o}, Zeh} AEH o A4

ARE AtE
(3 9-15) ol YERHSIH. ol 2H]
2o o] 4] FHo| FaH

AR

-2 ethyl palmitate, ethyl linoleate 5] ™ 5t

2ksle] o) ethyl linoleate”} ethylazelate semialdehyde

EE e AS
o Frslel 9)
sHoR F&



27 | =H 27 o|stetA FEE (3 9-18) o eI S olZH 2= gubdo s

2 A3 Gl A AAE Bl 7] ol Fx f718vho] & Sk, A4 o2 = u)
Shigelm Bol ol 23S e 1ok 9 BT A4/ A 17 dm
Ste] o|2E 2 FE PPHS AW AAR AF] R ASEG YAt 1F 17H L

il

I At o]~ 2 8eta- - AR EA3 ol 2H 2 Setes =3 9 71

Ko
Ak dAER TpRE HAL o] ¥ A1t dzbeo] 2ol ofsiA SxlE,

2o o 2AH 270 #H52 AEE (F 9-18) ol YERH AT & AFof e 2 | o
=07 HHAR] o]0 72 shiEo] Q= A2 ethyl acetate, ethyl caproate, ethyl nonanoate,

==

#l A5 Z ethyl acetate, isobutyl acetate,

ok

ethyl caprate, isoamyl acetate 5-°] AT}, &TH 9|

ethyl caproate 59 Au|H d2H=zE &

L

o
=9 & AujekaL aLH] A €] phenethyl
acetate, ethyl caprylate, ethyl laurate, ethyl 4-hydroxy butyrate 52 &8 3 7]&2]0] go 2
2+83le} 53, ethyl vanillin® 2510] B84 24 E9S v] Yeh b= 47 0) gko|u},

5. 7t2H H(carbonyl) 2tet=

D %

(I 9-19) o LRl 213} o] AFolls thab sz skl Shslol slek. F.a 71
21 5328 op sl meltt, ( 9-20) o 2%0] E5 oLE s el =0} &
22 FFL BASYS YIHOE Bustol= 3aHEe] $3S opIETSol= Fo
e B9 gk dRERs S4Y 2704 Y BYR ee 37, BT0hE o]

Ak, A S5 AEL 3 Sl vlsh e HaL o] we & A3 aFolM= A9



0L 3= 4% 393
(H 9-19) AF9| =R FIZ2HY stota
7t28d sghe S FAol g3
Acetaldehyde ZtE Az )
Propionaldehyde 7V %
~Butylaldehyde A =
2-Methylbutyraldehyde ZVE A
n-Hexaldehyde S27) ek 2 )
Enanthaldehyde AL A a7 [
Nonanaldehyde
Crotonaldehyde ZVE nF
a-Ketobutanal ZtE Az
Butanone & AF
Butenone & AF
+Valeraldehyde ZVE A
2,4-Nonadienal o217} ek 23 )
Malonaldehyde ZYE A
Acetone ZI g3
2-Butanone
2-Octanone
2-Nonanone
2-Pentadecanone
3-Penten-2-one
Methylheptenone
Methylglyoxal ZYE A
2-Ketobutanal
2-Ketopentanal
Acetoin I o A AT )
Diacetyl V2 A
2,3-Pentanedione Zbx AF
Cyclopentanone V2 A
3-Methyl cyclopentanone 7V AF
Adipic semialdehyde ethyl ester )
Pimelic semialdehyde ethyl ester ()




394 x z5%2 gz o

or

7t28d 3lHE AT 24
Azelaic semialdehyde ethyl ester S27) 78k 2F [ ]
Phenylacetaldehyde

Acetophenone

Furfural 7rE AT

Acetylfuran 7rE AT

Benzaldehyde ZE LT

2-Furoic acid

Ethyl 2-furoate ©)
Dihydrofuran

2-(3-Furfuryl)5-methyltetrahydrofuran ©)
Ipomeamaron Iguf AF o

Ethyllfurfuryl ether

(H 9-20) Z4E £F2| OfH| ELTSI0| =oF F2E2 o2 (mg/100mL)

2F S 2 AA 3 ofA| EQtH|ato] = F23g
279} Tt SF 40.9 0.23
et =5 28.8 0.03
3k FH 31.2 0.23
& T4 SR 0.0 0.00
o]& w3 0.0 0.00
T 7 0.2 0.53
Hi et F5 0.0 0.00
o] % 0.0 0.00
T =5 04.3 0.00
Y et 5 27.9 0.00
o] % 8.6 0.00
e T SF 90.3 0.18
g S 16.0 0.00

o
®
I
o
ox
S
ofy
i

2.7 0.55




2) AR A=

hEnd sl A Ralole g, 9 el P, T2, Au, S5 v g @
ofsh 7971 Be) 53], 25e] HuAg ofs) AHE A7 2nd ST SRl
ofal ] 2% o] HTh, ek, 2%0] A5 R A] 7ol oJsf ofr|=rh 21 d ¥ amino
carbonyl reaction)e] 21 HIL 7 4A 2 The] Aele] Hh A= nd BEo] wol 44
o) B0 F2FY 5 99 s2nd SEE A4E0, A7 2 54 FoE JRE, U
57 5o o)) TREF A HEL worn Anhe) dalol=iE Waeln YR
& Bofas) Hef. of wol DRI d|2H 2HC1E AR)7E HSHE ol 2480

AR 27 h2nd B3l oln 9 =t Ane] 31 Ao ek 2w

(1) ¥59] 7t2rd 313HE

A5 A& SAe vl 371 Fetra Yo, ot ELHIg el =7t 8 Aol H
o] 2]o]] o} A& methyl ethyl ketone, hexanol 5 2} 721 d 3}5HE o] 9] o] oF 10072
7] Aol Sl ek, o] =& whE FFe] Zpolof glo} 7hrEd shetEe] ¢t &
ol Fa3%t 947 Attt

S oM Ao Zafoll ofgh Apgatel Frtek tiEo] AAte] AFEAtatR oAl E
ddjsto] =, o} M E, s-vinyl aldehyde, #-caproaldehyde 52| 721X d 3}3tE-0] T X3} =
7hHe},

ATHHE FARRE o] i AR o2 oF 300] T shetEo] A lon FtEHd
3}3HE 2+ diacetyl, 2,3-pentanedione, 2-methyl-tetrahydrofuran-3-one, furfural, dimethyl
benzene, isobutyronitrile, 2-prone, 2-furymethylketone, benzaldehyde, 5-methyl-2-

fururaldehyde, trimethyl benzene, 2-pentyl furan, linalool, phenylacetaldehyde, g-ionone &
ol ZRIHIT. & ol ARE 7%, EY 24, A% o Tl wig} 2w, 71 A3k

3}3h=, ipomeamarone

ke o
-
fL
il
Y,
i)
Hz
fo
=
—
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v
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ol\
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ol
Ero=ii rui
rot
il
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e
e
lo
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396 X 35F2 ¥zt s

-2 oA EQslo] =& backbone & & C1, €3, C49] Yu|ato] =7} &
o=}, w3k, vtk o Al A+ nfoli= ipomeamarone©|2} A3} furan| terpene 3}
Eo| ZA3taL o] Aito] aF A o] P H A ok F7] ulol FH o] AA|EHA Hojx
27 Ett. Ipomeamarone E&fl 7178 a7 uloll= gl AF02 Bdl AF A o]of A

7go] BRIE AL 371 1008 90mg F =7t S ol F=H7 |

B

(2) v A& ot 7tz R d 35HE

FEIFo], &%, 7t n g 93t AF 7t2 R 3¢5 o ofA|E 2l (acetoin), oFAE
(acetone), TJo}AE(diacetyl), acetolactic acid S-0] L&A U}, B R A oA wHE0]
A= pyruvic acidg F o R A vl thatdl o3 of] FFo] 7tz d 83 Eo] YA
B oFF S o] TE WATIE - olsetel Fu2 Reld F o) BAGE Bk 2

20| 3Fsh4 Atehihg e TR AR e Akgta el of gk Akahik-g-oll ofs) ATt

(7)) opAELHs ol =
Eule] opiEHlsto|= A4 ARt QAARE BE AT} o FolA i), wE 94

T SHIELSo| =] A2 SR Y& Absle] of gt Alolnt,
CszOH - CHﬁCHO + Hzo

AT Az T4 o] ot ELHsto|= ke Bligs F 16Y A5 A ol o
o] FHadrh Wavl 4uH Ul ¢ A3t WAl o A= HET s
=G pyruvic acid 3ol Bol ¢ 37F 5l 7|ep JFo R an o AejhAl 75 |
SFHA] pyruvic acid7} G- 7HA] WEFA] Zokal SRR ofA| Edrsto] =ojlA] thA} |
FHA oA EQtH|sto| = 2 H o] o9 TR} Tl A7 Foll= obn|:=qte] e o
o3l F7}E= vbA ofn) =it o] w0 2 ZFA WY} B3k melanoidin 3HgHEo] LS
ASIA 7] oA EdTsto] =7t A E 7] = gt

|

(1}) Isovaleraldehyde
Isovaleraldehyde= &3 #& ¥ F leucine] citric acid cycledl] 2] thA}E o] A=



(329 9-6)) AA Foll= isoamylalcoholo] % F2]9] alcohol oxidased]] 2]gF 4% At
stz A =7 = s

(th oHAIES], HotAle

oA &S, HopAl e zhE m A Eol] ofsf A Hrh, BReE Akt ] tiAbel] of A A
73 acetolactic acid7} A = wiEd F AE 9folA 343H4] Eafof ofsfA HolAE
2 H3lE Y o]= thA] diacetyl reductased] 234 o}AESl o 2 S HY, G RAE o
acetolactic acid®] A& pyruvic acid®} active acetaldehyde”} acetolactic acid A &4
o oJ&l AgtuHA BAECH AEA = 229 acetolactic acid YT 47 2454 7+
7} pH8Z} pH6CI| A 22 &9 71zt HAAHpH 8 F2)+= uhd (vanillin) BEd] Z7H41
o] acetolactic acid®] A3 ol FeJstar T2 (pH 6 F2)+= Al E W9 pyruvic acid®] 7 o] tf
5319 pyruvic acidE acetolactic acid2 F/JA17] th oA EQI 0 2 eS| AIA vl &

A7 98-S ™ 9-12).

i actlve acetaJdehyde >

e pyruV|C acid —W\—)acetOIaCtlc — il acetolactic

|:| [ acid : acid
van|II|n
JH oH’“o .
xu

diacetyl
pNES| <—\Hf—> C}HHX|

Lo |

121 9-12] 229 il (vanillin) e 7|21 acetolactic acidoi| 2|t C|OFME! MM

fraktel ok tolAd el A HAYES R} FUsIth. Aol Al 9= wjEA]
71 acetolactic acid®] 2Fa}AEhkol] A E = A 29} acetyl CoA%} active acetoaldehydeol] 2]
3l A== AR 2712 AEIF ek, ke Al o) tiAlel] &J3F acetolactic acid 2] 4§



398 ix. ZFFo| Mt

olr

& g RO} FU3} acetolactic acid 3 & Ao ol&l A=A oA ZHR-3}+= vanillin
2xof] ofafj A dojutA] eFal FojjAlel] A E

Aol FHE pH 8 acetolactic acid 4 &
pH 6 acetolactic acid g & 2xol 23] AT/ e}, FAkt-2 AR el acetolactic acid 4
AJeko] Tk o 1 acetohydroxy butyric acid2] A AJo] o} At d 9-13).

FEFFold ok YA HE+= e-acetolactic acidE 5314 &=t)
pyruvic acid — acetoin, diacetyl

) BFE drlstol=

WS ddeto] =+ tyrosine 59 WEFE opn|inito] AR O thAHREHE ofn] e 1t
$) % Ehrlich 4 &20f o3t A Az e} Y5 & shf5 o] = ferulic acid7} T 2]
3 frelEle A2 ok, ERol 93k L-tyrosine2] Ak &3l p-oxy benzaldehyde, p-oxy
phenylaldehyde, p-hydroxybenzoate, p-oxy phenyllactate, tyrosole] A/}, 72| A2
W 7t B0l FuAdE 220 7la -8 EA3h= ferulic acid”} xylanase, ferulic acid
esterase®] ]3] 2], AR} F=9] ©@71EA3 aA(Eehat G4)9 93] 4-vinylguaiacol

5ol E5le] A% Foll A 2 Alshihe-& wof vhd &, vanillic acid7}h €k,

= citric acid
NADH 4
[H]
lactic acid C:I pyruvic acid —» acetolactic acid ----------- » diacetyl
Hl|®
®
acetoin
formic acid acetic acid
acetic acid H @
alcohol )
butanediol
o #8714 => 57|74 --» SEtMUEE [H] NADH & us

Mlactic acid Et4=2 2 H|, @pyruvic acid-formic acid lyase, @pyruvic acid EffAEA
@acetolactic acidgtd EAAH|, ®acetolactic acidEEMEAA|, ®diacetyl reductase,
(Macetoin reductase

(02 9-13] R4z TIOMME 3L Ot ERl MY 2=



(m}) Furfral, 3-Deoxyglucosone
2519 A7 o8] F7tsh= F2FL 9 3-deoxyglucosonee Fo] £ o ola) oS- v
7Y Fell ofsf 7€t

O & — 3-deoxyglucosone — hydroxy methyl furfural — furfural(g2] 7} 2+&-3))
@ F+olr] =2t 313HE — glucosylamine — fructose amine — 3-deoxyglucosone —

a-amino acid¥} Strecker 3] — melanoidin

() ZFol I3 7h=nd skt
FRY 27 I FF A e o HAA7 QU 1D B SR RE)

wheof o)) AAE=H I tEAC] Ao g oln| 72X Y ¥ (Maillard reaction)S &

St Schiff A715 A A Whg-o] AlZET, X3 §H7 Foll 7h2 R d7] 9 o] e A F ]
4, Z3 g0l Bad 2% wer)l £, e, 719l wol o9l aldol 98
< H]ES 24 C-C £ RE3o] HASHA €t o|n) 7Hd A=l dulstel=Rrt A E
T}, o] AREL oA ELSlo| =, FEF2 isovinyl aldehydeZ} 71 Lub2 o] |t o] 9] o]
pyrazinest, furanit, pyrrolesr, pyrrol aldehydeF %= A €}, obv|=7l2 1 d Hk-g-o] itk
g RIS (2™ 9-14) ol YRRl

=09 opn| 7tz Hd Bk AFEL2 AE2A A LA AYER
A2 A EE F7)oll o] =2 I shekEo] "ot o7t 2 B ko of 3 A
A4 a-dicarbonyl 31§HE o] =sto] At gebik W AkshA] gopn] e Bk A& A4

1

H 2k dlslo| =(Strecker #35) A=) AT 7S IS B3 o] HE-S-of| o] 23]
A4 5-hydroxymethyl furfural 5-9] furan-$} 2-acetyl pyrrole %5-2] pyrazinef % $FH&4

30 % Gk ofu] kel whgol ofal A7l B Gutk ofnlate] F5ol nre)

t27] vl S ol &Ble] opn|ieite] F5g} o] o] Fimel ) 7}
=



400 x. 3570 M1 pts
ofa| A Carbonyl 3l&t=
Chal Xl (2}, aldehyde, ketone)

Amadori 3lgt= CH,
RNH,  (CHOH)
Rl
3-deoxy osone
dicaronyl g} &tE —=
otal=4t  4RNH,
CHEH Al .
H,0 S = . Melanoidine
R" "0” CHO
(/ \5 Furan ggtE ——
R' II\I CHO
R
Pyrrol &lgt= -

[32]9-14) oto|Ft2EY HIZ =@ A2

25 Ao BRI S0 71405 dol ols) FFd skl AF) ol Hrh, o] AL
5 o] F7L & FAE He Aot A w9 A7=2-2 Amadori
3}HEE A Yol vk-3-o)| 4 A 7]= 3-deoxy osone©|t}, Pentose= AHd Z 7oA 71 =
3EALe] Eo| g o] F2Fdo] A HTE BHH hexoser= Mg 27 olA 7FE =W 3-deoxy
glucosoneg 7 #] 35-A}o] Eo] g5 o] hydroxy methyl furfural(HMF)o] A3 =1L ¢ 2 7}
=™ levulinic acid, formic acid7} RHEOA|=4], o|wl] FAHE R AwFe] SE2F2ko] AAHT)
ol ol FEFIE A FEHAN HMFE F2322 HEE & AlF
3 olu) S5 W 2 /7] 249 £, €9 SE /713 T, pHe J3T tlE] &

p
o] R} gl el i 1 o) thanh, FeFge 1gHe] At He el



279 Aol FA(UV) 2 ERolM 2750m8] peak 2] ofF Ao}, g, 9kA <l
Hekufe} o] A d5.o] Fiel wiet s Ase 4 sheko] vh2A| Uehdtt, F23F, S-methyl
furfural-& 2F=211 7l 2] 3712 7FA) AL 9l 01} S-hydroxy methyl furfural®] 8}7)= 73814] et}

(5) Aol o7k 7h2 R 3}3HE
270 Aol AFg-E= ol 2ugt AR Kl £FE SV(o] 2 ARl thek Tl A
A SHEE =9 ) 2,794 2247 ZEdA 2R Skgteo) WakE ARSI R
222 79 &3 A El e dHsto] =k dFo] 30% o]shE TAE A o] 21
o ofsf o]5 A& A7 Thestths AFdE YRlTh

©) A% Al &g 7h2 R d 313HE
2o §H ()2 WANE 2ol E3HE aF AU = linoleic acid 5-2] X8} A|ulate
ethyl ester7} A% 5 2k} £a)| =HlA] YA H}, A 7FA] azelaic acid semialdehyde ethyl
ester(SAEA), 2,4-nonadienal, heptanal, hexanal 5] &= ITt}. Azelaic acid semialdehyde
ethyl ester= 204 A o] A 2 =7 3T, o]+=H -10T 0] 2F9 glo] FFHA=
2~5Sppmo]t}, o]&]of k& A 2|t malone aldehyde, #-heptanal, adipic acid semialdehyde
ethyl ester7} SH1E e}, Aol glof F-7 ol FHE E221 SAEA B o]e] AFEZ 2 ethyl
linoleate(EL) o] th&t o2& =& oA o] 83| =5 73 A3} SAEAS] &3l .= ELO| H|
ate] 3l v 23 2x o whE g =] Wil At ELY Sl YAE TR 30%E
M et 8=

F}O



I FE YT I e o2 WPl Hrh A9 7R 59F ohAESeste| = ksl 4
asshe ol e A 44 27 9 v)7) 200 ek ozt vk, FET LR 44 Aol
7o) WshA] giek. R, QST ASHARE-2 o} Shulhol SF2 WRslol LT W< Al
B70) 9 5 gtk ol 2w Aeld 27| 2R AEe Add AAHE AF 1

PP A SEl 27 (71F 27 AdEkE ol 2abA e g A EE TE tERd SgEe @

%

H:l

7185 F H28d7)0C=0)8 /A3 Sl SR T throl Sstel=Re) )

[e)
o
ERZ e 4 olby, olE F 18 BT B WMol o] fAlei) dwdoz =r

Q) #sH A2
oHEQHSto| == (7 9-15)3 2] Jhgat vh &Fo] WA Zd ol gk AP Slvt. 2
F2 = ulo] Aol whet S7E o] A HALE UeRiith, 319 %40 &J8) S7keh= oMlEE
oksl g WS Yehdit}, ol EQH|sle] =, isovaleraldehyde, #-capronaldehyde(+hexanal )& £
A, s/3 ¥R 92 B Rl o] 23l 72 R d S-S =50 3-8 A = ol B2 FFS 1]
2ok vpd e EE =3l ofal] o S/d0] uHl=H] poxy benzaldehyde®] E¢t=-2 nhdEt WA
oh=ohE AR WALE VERdITE Tsovaleraldehydet= <0] 4] 92 =7 WA S e,



(22

0 4 80 100 180 200
Acetaldehye &2Hppm)

9-15] OMELH3t0|= Setof e LR & J

Ao At Al setEe FS (3 9-21) o] YERAIT Bl AFe 4 5

ferulic acid7} 7323} a1 vpd

23} vanillic acid®] ko] Z7)sFgitt. ool g% nlzl7FR| =
24 Febd ferulic acid7} 1/4 7+23F 2 vpbd Ho] suf 713} e},

(E 921) 29 1|5 o= AR

s . wel ohshl

§]’?‘:] = E]:‘r] Py s > s Py @

sS4 A =T =4 A ST
R Re % 27.6 23.0 54.0 51.8
Ferulic acid ppm 0.26 0.19 0.21 0.06
nld 2 ppm 0.06 0.20 0.20 1.09
Vanillic acid ppm N.D. 0.02 N.D, 0.15

N.D. : not detected
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2) R B
FAA FAHE A5 Fdll F7] AT B4 WU ES (2 E 9-160) 9 YERA AT
Ferulic acidi= 2)&= A|ZH 2] hemicelluloseE T3} xyloseo] Zaj o] g = o] =
arabinose®] o|~E| 2 Ao u}, &F Az o|-&E= FET (Aspergillus luchuensis, A.
awamori)©| A8 esteraseol] 2J&f 78l B A] ferulic acid7} <Gl FalHt)t &5 = 4t
2 Aof 23] ferulic acid2] YF7} 4-vinyl guaiacol 2 HEHE| o] F-Z %11 0] 4-vinyl guaiacol->
A o) 2HelE o] vld & 9 vanillic acid= v A "ok, 25 @A A §-= 5 & ferulic acid
= AR o7 =11 pHyt vto ] &3S sheko] w8 oA uld ¥ W vanillic acid=2.2] ¥
tho] 2790}
Ferulic acid, BPd & 59 3= 3}gHE-2 s, e dnlo] A& 7141l )17] wiid

71%549] WolN = o] molA| 1 it

;
e

4Xﬂ1 4xy.l.3 4 71 4X>31_>i(}g1 4xy'1 A?Qzﬂ
| b |

ara ara glcA OAC

7
¢=o =
aH GHa AcOH
CH
: OMe : OMe xyl : xylose
?H

I

ara: arabinose
glcA: gluconicacid
Ac : acetyl

L = 4
N} 8 50 Me : methtyl
?ra OH
(F:O (‘: (0]
" " 9 9
CH CH _ CH _ COH
O—— 00—
OMe OMe OMe OMe OMe
OH OH OH OH OH
ferulicacid 4-vinylguaiacol vanillin vanillic acid

(02 9-16] ¥z Rafel 27| 4= 44 3=



3) 42

(1) olz}sh# A4
2ol EAske dE stgE e olgteta S (& 9-22) ofl e AT

(#9-22) 230] etRE Hi= stehE9| ol9tsty £4

— ) =
B4 35t T2 BAF o
4-hydroxy-3- o
Ferulic acid yEToRY ) o HO_@CH O 19419 168~169
methoxycinnamic acid HaCO
4-hydroxy-3- =CH,
4-Vinylguaiacol ydroxy-3 HO_C}_CH o 150.18  (224~2306)
methodxystyrene H3CO

Vanilline 4-hydroxy-3- HO_@CHO 15215 80~81

methoxybenzaldehyde HaCO

4-hydroxy-3-
Vanillic acid ydroxy3- HO'Q'COOH 168.15 210
CO

methylbenzoic acid Ha

O,
o
=
=
)
=
aQ
[t
&
a
<}
rlo
12
ﬁ
)
piv
(o
H
o
=
jans)
o
<
g
il
N
N
N
kl
X0,
rlr
ot
o
il
o
T
s
AC)
B>
N
=2
>,
rr

) 4%

Aol L3 o] QlE F714HS (G 9-23) o] JERIITE 459 Abe
9|3l K 1.0 o]3te| ™ FH A ofA Etoltt, ey At E &2 (3 9-24) ¢ 7o
formic acid, propionic acid, isobutyric acid, lactic acid®] F=7} &t AF €W F7]4H

1%

B

FE A

rlr
ot

i

O

(3 9-25) o] e nlo} o] A4 vhg 4H-2 citric, malic, succinic acid®] ko] #=a1

g &Gl lactic, acide} ofM|ELte] BIAAFA 0 2 o} 5o upgf 1 2L th=t
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olr

(H9-23) ZFA 230 X7} el R4
&8 s}3ty 53t
Formic acid methanoic acid HCOOH
Acetic acid ethanoic acid CH,;COOH
Propionic acid propanoic acid CH;CH,COOH
n-Butyric acid butanoic acid CH;(CH,),COOH
Isobutyric acid 2-methylpropanoic acid ? g>CHCOOH
3
Valeric acid pentanoic acid CH;(CH,);COOH
Isovaleric acid 3-methylbutanoic acid Hag>(CH)2COOH
3
Caproic acid hexanoic acid CH;(CH,),COOH
Caprylic acid octanoic acid CH;(CH,)sCOOH
Capric acid decanoic acid CH;(CH,)sCOOH
Lauric acid dodecanoic acid CH;(CH,),,COOH
Myristic acid tetradecanoic acid CH;(CH,),,COOH
Palmitic acid hexadecanoic acid CH;(CH,),sCOOH
Stearic acid octadecanoic acid CH;(CH,),,COOH
Oleic acid ¢s-9-octadecenoic acid CH;(CH,),=CH(CH,),COOH
Linoleic acid ¢15-9-cis-12-octadecadienic acid CH;(CH,),=CHCH,CH=CH(CH,);COOH
Lactic acid 2-hdroxypropanoic acid CH;CH(OH)COOH
(3 9-24) | F=of F& | K7[&H 24 H|LW (mg/at 100% EtOH)
o1 ) = A5

Az 1 A& 2 A& 3 A= 4 Az 1 A& 2 A& 3
Formic 106.7 26.9 112.7 153.1 0.0 0.0 6.6
Acetic 1,066.6 653.4 2,734.9 3,426.9 98.9 100.0 51.9
Propionic 79.8 04.3 209.3 197.5 10.2 6.2 5.9
Isobutyric 223 11.5 43.6 35.6 10.7 10.6 0.8
n-Butyric 2.9 1.8 1.5 0.8 2.0 2,5 2.1
Isovaleric 5.6 3.2 6.4 1.7 3.8 3.8 2.8
Valeric 0.2 0.6 0.7 0.1 0.3 0.1 0.2




Caproic 3.3 2.8 2.6 1.8 3.4 3.7 3.9
Caprylic 5.3 4.6 4.5 3.6 5.5 6.6 0.3
Capric 3.3 4.8 3.5 3.1 4.5 0.3 5.5
Lauric 0.4 1.0 1.3 0.6 1.3 1.2 1.3
Myristic 0.2 0.9 0.4 0.9 1.2 1.5 1.3
Palmitic 0.6 1.7 0.1 0.9 0.6 6.4 5.9
Stearic 1.2 0.0 0.5 0.8 0.5 0.5 0.6
Oleic 0.0 0.1 0.1 0.0 0.8 1.0 0.9
Linoleic 0.0 0.7 0.0 0.0 1.3 1.5 1.5
Lactic 2,300.4 15.7 190.7 560.6 8.3 0.0 0.0

(E925) s4& 23 a9 714 & (mg/L)

Lactic 11,976 1,120 208
Citric 628 4,330 4,196
Succinic 225 456 062
Malic 93 1,300 906
Acetic 7,867 100 255
Formic 24 7 19
Pyroglutamic 321 195 86

% 21,134 7,508 6,302

2) A4 A=
(1) A

500 56 oPAEbe v YRl oJ5 WShe A Eh 53] o3 BE STl Wol
EAjshe] B} fako] FESHE AN AAE7) HAR 4 MAUZE o £t



2 ot} 3 an tHEo 2% 274 uje} op x| Esto] Wo] AAEY|E 51 &okEn 2 A}
83 Aol opA EARY] o] =

il
ok, HFode AR fre] Aite] B, gha, 2] A7 7|3to] F7Fghel| whel Zel] 9}

+ linoleic acid ¥ linolenic acid 9] E323} I FA WAL A1) 2 B x]o] &

(2) Pyruvic acid

TE g Wa| FARA BHEHLHE 9-17).

OH

'ﬁéH O> glucose
Ol OH

Emden- Meyerhof pathway
ducti H
[reductive] pyruwc acid )S(

$005000000000000000000000 000550.ooooctuooc0&tocn‘ootootooc0ooocQtton.ooootuooccutoco‘t

ic aci H oxidative] (mitochondoria
oxalacetic acid E COZ acetyl CoA : 1 )
o o H o0
o) 00l
Ho . HO f_\ o b
NOH E E)MOH ASCOA citricacid HO OH
o . oxalacetic acid OH
.
.
[
= / o
.
2
malic acid H Q
o . i .dHONOH cis-aconitic acid o OO
. malic aci
HONOH : o oH HO™ OH
O OH .
1d
H o
L]
. . .HONOH Y Oy _OH
¢ fumaricacid o isocitric acid m
H
i FAD, o HO' T OH
¢ ADP Ho
: inic acid NOH
: succinic aci 0
. o oxalosyccinic acid
: HO.
*  CoASH - N
. succinic CoA T SCoA
1 d
H Cco
: o
¢ alpha ketoglutaric acid

CoASH
o

HOWOH

(0]

[22!9-17]) TCA 32 B! &2/™ malic acid MM H=2



(3) Lactic acid
Pyruvic acide] B410] o3 AR ET, F2 FR Az Al thk A A2 (AT
$ol i e 2 AEn QA e Ak ol go] Emo] sy AL F2
AR7F A= ke D-Feoltt. &Rl EAsh= 3lake] it o] do] D-J o8 &4

w7} thE FEuc 2 go) .

NADH, NAD

CH4COCOOH \ / » CH3CHOHCOOH
pyruvic pyruvic acid lactate dehydrogenase lactic

acid acid

(4) TCA 3] =9} Add f7]4k

Succinic acid, fumaric acid, malic acid, a-keto glutaric acid & TCA 3|29} #H F-7]4H
52 & 1o oJsfa A HET}, o]& 5 fumaric acid, succinic acid 2 malic acids= TCA 3]
2 o]9]ol| = bypass& 9l 7 Z(glyoxylate 32, (18 9-18))°l oA = AatsE Aoz A
7+ 31 QJo}. B3 adenine A AIZHE fumaric acid7} A EH ™ 242 2 2 succinic
acid®} malic acid®] &A= Hi1E 3L T}, o] 2] e glutamic acid7} £A8= 74-$-9l| succinic
acidZ} 4 Brke BT ek, @A o= Flo] 28 A)A) WA e

(0]

uvic acid

O _OH

o} o}
isocitric acid
HO OH
OH

o U
malic acid
HO.
OH

(0] OH
(0]

OVLOH

glyoxylic acid

succinic acid
o o0

HO
NOH

o]

[O&! 9-18] Glyoxylate 2|2



410 x 5772 423 3

olr

(4) TCA 3] 2 0]2]¢] hydroxy acid

@ 224} FL3H ketorhe] ol ojsf 443

NADH, NAD
RCOCOOH \ / » RCHOHCOOH
keto hydroxy acid dehydrogenase hydroxy
acid acid
(2) mevalonic acid(3}2HT)
CH,0
CoA CH,COCOA  CoA GOCoA Hz0H
H,C
2CH5COCoA L» CHsCOCH,COCO0A M — HZc\C/OH
acetyl CoA acetoacetyl CoA Hie | CHy He” CH,
COOH COOoH
3-hydroxy-3-methyl- mevalonic acid
glutaryl CoA
(3) Gluconic acid
0O, H,O
glucose 7 » gluconic acid
glucose oxydase
@ citramalic acid
Hz(ll—CO—CoA H,C—COOH
I
CH3COCO0A + CH3COCOOH —=== HaC~C—COOH < H3C~C—COOH+CoASH
OH OH

E3), 5 ATHO|FE(S. aarlsbergensis) oA citramalic acid2] &3k =2 o] &Hol ¥}



(5) Pyruvic acid ©]9]2] oxo acid

@ obr] =it AbstE 2o o5 A

0, H,0;
— 4
(FAD or FMN)

RCH,CHCOOH + H,0
|
NH,

RCH,COCOOH + NHs

@ ovlit G5 ol A4

NAD(P) NAD(P)H,

RCH,CHCOOH + H,0 — =" RCH,COCOOH + NH5
|
NH,
(3 Transaminase
alpha-ketoglutaric acid RCH,CHCOOH
|
NH,
L-glutamic acid RCH,COCOOH

@ hydroxy acid @& 40 &J3F YA

(6) ¥}F3F= carbonic acid

R
@D tyrosine = » p-hydroxybenzoic acid

@ ol et phenol Ad32o] “F5vtol| ofslf &3 = o] 473

lipid phenol ferulic acid
or or
sugar-phenol synapic acid

Aspergillus sp.

\/



412 1x s=7e| e pHs

279 &0l URhA o 7 WS ALg-a7| wjo citric acid7} &Gl ko2 EXg
o} o)A FH T, Fo)o] kst Aol I A 712 tieiA = HE A7 A
wF o} A7kA] v gkstA] oftt, Citric acidt o =H| 2315]7] o] HaL v of] Fo} AFE o] H
A Feth Aw B T AL AR ol whE A S5l o3| AlE7bA] o] .
A Q) sl o] A7) wloll Yy o2 &Blo] Fn|E XA AN AR Fi7
Wy 259 o o) AlFe] ATt ST A A E T S vk gk, AbelE = (R

Z)L acetic, lactic acid7} S8 © 2 w31 formic, propionic, isobutylic acid $HFE =T}, o]

;

e 2ol olYulo] AFe] FAL AdtAI7)E delo] gk
B 5 16-18709) DFARe F2 Qaol o] gl Aol HHeN 152
A 2 AN TFAEE W0 (ge] )% 9300l oF 10, A(X%)

o 0.43% A8k}, AFA WA 24L (3F 9-26) o] YERH BEe} 231 linoleic acid, palmitic
acid, oleic acid7} 8 Adi-olth, EX 3T A o] FHe AAZ A =4 Yepta 2
A geko] FR-g Win] oA BHA| Uehdt), wheba] &e] = of sl skt
o] 7448131 palmitic acid $&Fo| F7Fetth Az 34 T F3 - FAbol oA thi 7HAs)
oot A s 20 Z7hek 5 ol Sla) 17 b, e, Aol Agsle] )
Aake 2hloA fre|AWA e 2 v i Tl o] 4ag s o vl 8] ethyl esterst €
o, o] F ALF AL Bl 0] 9] ethyl ester 349w Tl &J8) 5% A=} o] .

O

32

i

(H 9-26) &t Ha|9| ngX|dit =4 (%)

shHE 2 qAM(Z%)
palmitic acid 37 30
oleic acid 17 10
linoleic acid 42 55
71ek A At 4 5




=& o sjelste] Faoles B Fa8 Tt 2FEF
gHed #4754 T AgE e A(D e 2o Al feit, $A=
Aol gy, AFollx= AA A F 55~70%7} Frelat, 25-40%7F Agate] JHE &
AstaL it

@O A= carboxylic acid

B2} o] carboxyl 7] (-COOH)E 7}A|= A& A

® 3} monocarboxylic acid(A] 344

e ¥ 3} dicarboxylic acid : 1582} W of] 270 ¢] carboxyl7|E 7}7 A|Hb4t

o B33} carboxylic acid : B2} o] X3} S 71 = AL 7)8} o] AA| 7} ZA)8k
th. 2709] carboxyl7|7} 0|5 AFE T4l o2 FUT B AE AS cisH v B

S 2 9= A4S transg o] Il Ft,

R-(|:|—COOH R-(_l‘,l—COOH
R'-C—COOH HOOC-C—R'
cis trans

2 hydroxy acid

2+ Yol hydroxy”|(-OH)E 7}A| 2L )= carboxylic acid,

Carboxyl7]7} A= o] &= &A@ Aol 27171 AE= o] = AH$ a-hydroxy acid
7} "}, Glycolic acid (85 hydroxyacetic acid) ©]£]¢] ¢-monocarboxylic acidi= 1242] 33}t
o] AAE 7FRIt, a-Hydroxy acid®] YA ¥j X] &= tartaric acid7} 7]s20] HT},
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ICOOH ICOOH

COOH COOH
H-C-OH HO-C-H I |

| | H-C-OH HO-C-H
H-C-H H-C-H | |

| | CH3 CHg3

COOH COOH

D(+)-tartaric acid L(-)-tartaric acid D(-)-lactic acid L(+)-lactic acid
(+, )= AFAE EAS Aot}

o= AL

a%} 62] 99 hydroxy7]7} A A5 A Yol =B 2 7HE0] lactone 313HE0] H
7] 4}, d= a-hydroxy glutaric acid+= )-lactone © = mevalonic acid®} gluconic acid&
Sactoneo| ¥ 7] £t}

(3 oxo acid

7F2 R d7](C=0)E 7}A|+= carboxyl acid(COOH)E oxo acidg}il &=4|, 1 F &d|3}o]
= 7](-CHO)E *E3§3F AH aldehyde acid, ketone”] () C=0)E X &3 2 keto acide2}al gk
t}. Oxo acide F o] AA7F Y3 o 2 &A= 3 o] A (tautomerism) 2.2 ketoH 7} enold
R ZAE,

RCOCH,(CH,),COOH &——» RC(OH)=CH(CH,),COOH
ketod enold

@ "FF=: carboxylic acid

2} Yol 9= 128]E 7FA|= carboxylic acid

HE WA, TES WA B s e WaE
= Zlo] B vhe B WA AR, %4 I Wt he SRR st 2

2]
O 7} QAL 23 He A2 549 T Wstolth, £R Ha Fol AEe 24

b ol WA RS (3 9-27) ol ERAATE (3 9-27) o] AEEQ] HEL2 SR/RFol o]
B A] ¢k o} AHHALS Z7Fo o] F Fo| 4o JFL v RTh(E 9-28) . A4k 7}
=] obA|EARS BEg 7} £2] Fot uf 53] Ak of3 ] folo] Ho}, £ K3k whg o] Al

HE AAstE = o= A=) silent obAl AR S SHshA] X3



succinic
fumaric

malic

citric

gluconic

sulfurous
sulfuric
hydrochloric
nitric

tartaric

lactic

formic
oxalic

acetic

(B927) &

2Humami)

o
e
e

Iy
A oo S

> K
(o3

Fj
oL 4
Xt g p ok

ic)

IS

Uy}

przipesh
o
g
¢
X

r

7|8t9] o3t o4

35

30

25

11
15

25
40

550

800

1000
350
400
600
140
160
200
600

35

25

0.1
15
30
25
40

40

(H 9-28) X|Atel gkt X

formic
acetic
propionic
butyric
valeric
iso-valeric
caproic
caprylic

capric

A543l fz
oA EAL
oA EAL
R E
butyric acid &

o°|' 09,.'.

butyric acid F
Abhe] A

”

25

0.05
0.001
0.01

0.04
0.05
0.05

25~640
3.6~400
0.05
0.001
0.008~0.01

0.04

* Sato Shin:

o

AAAR, p 68 (1959), koyo shoin, Japan
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8. 7|EH%, A ottE)

1)
(1) g3 (sulfur) 3}5H=
2eFsh obshmel 270] SR Foh BT AP 569l F71 dimethyl sulfide
7} 9elo] H= Ao g FAEHI & AF9& dimethyl sulfide”} 144ppb, methyl mercaptan
o] 54ppb, dimethyl disulfide”} 18ppb A= &= o] At} A& 5 37F 2] & 33=

ot

o
L

headspace &2 &3+ 23} dimethyl sulfide= 77 #|3%&ol|A4 dimethyl disulfidex 2
N AFANA AEE AT, ofefRe] AFe] 2 (3 9-29) o HElstder 1159 &
3}gtE o] AZEHUTE. Dimethyl sulfide7} & 3}gHE Z3F2] 50% o] S AFA|8haL

3-(methylthio)-propyl acetate, dimethyl trisulfide”} th2- £=o|c}. 117) st} 315 A

fass
=

)
ZTFL 1777~6571ug/L(100% ethanol) & $]27]9] oF 3u] Aw o) Fd3l= oFolct A% 7}
ol o] MalE A Ao F7)4do] gl 20| 7)ol A8 &2 dimethyl sulfide,
dimethyl trisulfide, 3-(methylthio)-propanol, dihydro-2-methyl-3(2H)-thiopenone, ethyl-

Hm

3-(methylthio)-propanoate’} 7r43l= A &Fo| ¢}, dHH, dimethyl disulfide, 2-thiophene
carboxaldehyde, 3-(methylthio)-propanol & benzenethiophene, benzothiazole-2 #]7g-l| w}

23l 2fo] & Bt} 2H g A 5 F714d0] Sl &) A3 &2 dimethyl sulfide,
dimethyl trisulfide, 3-(methylthio)-propanol, dihydro-2-methyl-3(2H)-thiopenone2 7+4~ &
AE BAAN T2 7709 AiellM = Fol gk 27 fISITh (& 9-29) .

(H 9-29) OfetR2| £39| 37| %-doj 2t & =t&t=2| s} (ppb/at 100% 0flEHS)

. 37 571401 91t 87]
P S R POt ST
Dimethyl sulfide(DMS) 3617.6 7.5% 2594.7 204, 1*
Dimethyl disulfide(DMDS) 31.2 0 29.4 18.6
Dimethyl trisulfide(DMTS) 166.1 12 .9** 150.5 23.9™*
3-(Methylthio)-propanal 38.3 5.1 31.4 5.7%
Dihydro-2-methyl-3(2H)-thiopenone 115.2 0 98.2 0
Ethyl-3-(methylthio)-propanoate 127.3 83.8 103.7 88.8

3-(Methylthio)-propyl acetate 266.1 108.1 202.0 172.0




I £ S/ o= 371
o el &4 Wsd %4
2-Thiophenecarboxaldehyde 83.2 67.0 112.1 006.8
3-(Methylthio)-propanol 95.2 57.0 67.7 09.4
Benzenethiophene 46.9 29.8 21.6 19.3
Benzothiazole 26.7 36.3 247 26.6

*0.01 2] 5, 0.05 9

A% HA 5 & shghEe] wshe) gk g =24 (27 9-19)¢l] 3-(methylthio)propyl acetate
o] wshE Yepf it
i AT AFHE dubd o2 7k dAjekal Bt o] 7k WAl o] AR 3ol 2 7t
=
n

b =
2lid shokeaat 8 sloke 5o B AR E Az En. (T 9200= At S £ & skt

=
] 9ho] AAE Ao] 5 Holp) As|FIA1= dimethyl sulfide F-53Fo] v H917] whEe
e}

ololrg] &hlof| glojr = E R 23k dimethyl sulfide] BAFo] =5 A

CH(EE 9-30). B8, 279 28 Ba = Ulo] S RS 3)7d S5 oA dimethyl sulfide

7F gl ol QloM e Blald F& o] 2e wa 3 25 euld 3 =

SRl 2 B o] Al slo T F 2E| Sl el /=] At BA
( d

imethyl sulfide®] &3k 7+47} el xo] <=

ox

(H 9-30) Oft=E| A0 Heb o M 9| & SHet= (ppb/at 100% OMIEHS)

A ok
e
Al&1 =) A3 Al84 A&l Al82 Al83
DMS 40 549 3 0 5618 4299 5673
DMDS 0 37 0 0 0 27 0




418 X 3RFO g2u 2

or

(F9-31) 2CH B2 =X Lot HE0t oY 48

PAS A a2 pH A= Ethyl  /-Buta (-Amyl - Amyl T

95 (%) acetate nol alcohol  acetate
=] 83.2 4,68 0.72 3358 1540 2360 980 0.13
=1} 67.1 4,84 0.67 3083 801 2208 648 0.82
2l 60.1 4,60 0.72 3170 818 2283 565 1.29
2 68.1 4.85 0.60 2507 1377 2545 708 0.06
il 75.6 440 152 3280 1330 2714 1068 0.60

AR5 0 0,01IN NaOH mL/100mL; ¥5-8 pH, A% 0]9] : mg/L, 25+ W& 2~5% o] 3|4

500

| £l : ppb/at 100% EtOH

@
s
© 400
[&) [ )
© L
3
S W
2 re
o
£ 0,
= L
K
D KJ
£ L
T I
0k
0 2

=4712KH)

(32! 9-19] 87| 40| 2 3-(methylthio)propyl acetate2| %}

mg) [

12

08 [

04

H,S
CHSH
1 1 1 1
3 4 5 6
SREE
SROIM & oiet=e & 3t



(E9-32) &3 M&

47:9| DMDS #%} (ppb)

A8 R =7 A% A% 5
=1} Aor == 7.6 3.3 (304 A7)
| 78t =5 5.1 N.D.(30¥ A3
Al A =5 N.D. N.D. (839 ##)
(2) A2 315

25 A 749 4B

ol £t ofv]=

(# 9-33) 1701 2E &3

1re] Z0]5 ¢

hyA
J_L

A7} %= cadaverine, pyrazine, pyridine®] @ ¥}, Au} &4
9-33) ol YR At

=9 of0| =4t o} (mg/L)

opr| =4t 2 Ea A% 25k 59 R
Aspartic acid 208.7 40.5 71.5
Threonine 333.1 91.6 141.2
Serine 140.5 32.0 58.0
Glutamic acid 480.5 169.4 235.5
Proline 145.9 160.6 206.1
Glycine 80.9 120.1 164.7
Alanine 268.3 184.2 264.9
Cysteine 54.9 58.3 54.9
Valine 171.7 46.4 84.7
Methionine 93.2 22.8 45.0
iso-Leucine 94.9 31.7 59.8
Leucine 303.2 62.7 134.4
Tyrosine 213.5 70.0 108.3
Phenylalanine 230.4 411 84.0
y-Aminobutyric acid 77.9 114 4 179.8
Histidine 123.2 52.9 92.1
Ornithine 10.3 39.7 61.5
Lysine 190.9 79.2 160.4




420 ix. 577 421 25

of AT 20T AT 2 5 z%4
Typtophan 0.0 0.0 17.3
Arginine 495.0 215.2 311.9
Ammonia 37.8 7.0 13.9

)R A=

(1) 3 &

270 Az A glo] 3 EL 98 9 s Ay FA A Aot Aol
E2 AR Y, TR 29l AlxdM nldEd gt A, S 3l g 7HE A,
A2 Al] Wk B S AL 5

AEA BN §F S50l W G BT 34 Fol B2 methy]
mercaptan, dimethyl sulfide, dimethyl disulfide & #-butyl mercaptan®| A& E o1 o]
J7-o Wzkehs 5ot 7o 3akeE Ao g gelEglnh. Dimethyl sulfidet B4k 2 2
o] Zoa o] AR 2 3l EQl o o]o] AA|= methylmethionine sulfonium®]
A el A Fof dxjel Fol Yelel Aoz = glrt,

B oA = @A F o] methionine®| pectin®] methyl7] & ®o} G A28-of 23
s-methylmethionine®| §/J =0} dimethyl sulfide2} homoserine © 2 -3l €T},

S5 A9 71 B2 8 ofw|ieAto] Yl AL cysteined] 7FE RS of o3 AbslgAy,

methionine-> methyl mercaptan . 2 9] 13 =11 o] 7| A H & 3= glucosest2] o]

rlo

P oox

R
o

g stite S53 F2 E 5 o0 vl$ whgAo) 714
270 R 2 JFL 31 30tk 257 FRE FES o8I 2FEF2 UL

83 o 4e gt



A22] el o] FH3t HR.9| Agof ofs) a5 o] obv] il MR GrLols} o}l
ol YE}, ofF R F FF BN ARA B0 i £FE o
7

3ol $PtE= Ao R Wl &, S/ Al 7FEol ogh opv|= 7t 2R

whgol ofa) A4 EE Ak s3HEe] dRs} AT ol Aow dPErt
274 1 AREEA S A2 U ARos Fuje] As 33T F2d o8] &

Fo FAo ol L Z Aoleha AT = YA AT AL A G FFo] AE

Aol

Fotrde 78 F47 20l B 7] Foll 0.05% o) delM 5 S8 Yo7 0.2%
ojFold SARtE Ao R dEA St} #3) 7t2rd sietE 9A FFH Y fE7tREA O
A AFF2 F ol thate] 0.29%0]t}. Mercaptan®] -2 -2 788k A A o Hrof] -84
02 AT FES A3 EHFHF Aok Sy (alkali) 2 F543 WS-8} mercaptide
5 Adgict. B8k, mercaptan®] o9 & SHEHE weE A oA frefetl on 224k
mercaptan®] 4+8} Z33F disulfide] U222 vl &2 71 Eofl d-8-249] oil’dolth,

DMS+= FAFEE HAojm g} sl k& 5o A5A<] WANZE QAL A, anFge], v
B 59 AFd % 5ol & E&Zoltt, sAdenosylmethionine2 A A W o4 methyl
transferase®]| ]3] methyl A o] & 2 ¥H3-2] methyl”] 3¢} 7} Hc},

o)

of $HrE A shehEE opn|At, SEtel =, ofvl | S4B Bo] glow iR
B Ao vl A2 RE A= £ 5l tigk 0.12~0.15%7F EA3c}, ofn|eAte o &
o carboxyl7| 9} o}w| =75 7}A 3L Q17| witel| ¥ el Ho|n side chaine] A2 o wje}
2k obu) =2 (Asp, Glu %), 4 obi|:=AKGly, Ala 5), 9714 obu|=2H(Arg, Lys, His 5)
O F FHHE
HEfo| == opn]ieite] o 91219 carboxylZ] ol ofn| =717} Aeteto] fjete| = ZAeet 31et
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or

Zolu}, ofulieabe] ol mek di, tir, tera WEF| =2} FT, ofnliabe] 47} B AL ©

A5} AT H AL 7] Mol = AFHEA) & obvliedl F& N B, carboxyl”] &

1=

c

i

olgtal ghrh, AW S 2 ninhydrind ¥H&-3F AL tri-peptide ©]/dollA & H-2l ¥hg

o

(biuret reaction)< 3Hc},

o}n o)1

Ry

v
o
(o
¥
[
(o,
Y
il
mut
ok
¥
B>
N
=
bl
ot
St
)
o
il
Al
N
ot
N
lo
4
9,
=
T
o]

rlo

=

(RNH,), 273 (RR'NH), 37 (RR'R"N) 2.2 = 4= lt}, Ro] RLE &7 (alkyl group) 2 o] 2]
ABAZ EATE AL AR o], 4w

t}, o]e]of 122k 17]9] o] =Ab7] & 7FA AL Q)+ A2 monoamine, 27] 7FAI AL Yl A&

diamineo]2} s} Tk 2] o}l 7] E 7HA AL Q1= A& polyamine & & F 8kl

7} ppb S E0.2 T Sio} o] FAol B L vlA T 3leh, 8, Fmethyliiopropyl
alcohol®] 9=|+= T2 HAYE L= o= 1.65ppmo] L ol W= 7% 2.89ppmo| ATt
o2 3k ghe shehEat vlatsko] WAYZE ok %1 3-methylthiopropyl alcoholo] il
H A 3}ghEol7] wiEo2 AJZtE a1 Qle}, o] 9]¢ 5-deoxy-5"-methylthioadenosine £:5to]

Qo m A= 215ppm(FH 17 FAhol .

(E 9-34) 2% S0l EXfote $LY & 53180 25H S

= o 4] (ppb)
F3pra ot Al & 75(F71)
methanethiol e gl 4.0(8F)
ethanethiol S o 0.02(&71)
1-butanethiol 273 WA

3-methylthiopropyl alcohol Aol = &

dimethyl disulfide nhs WAy 0.5(3F)
diethyl disulife nhE WA

thiobismethane ulgf g 8.4(4F)
1,1'-thiobisethane ofel = gk




iy
;OH
oy
oyl

Azpo] AX W Fw]e] Zol

il

3} C @eto] Pheo]

o
-

o) 5t
H di-, tri-peptide= 2 2102

ol =

=2
=

o|

2

s

(mg/100mL)

FHell 713,
B

sweet
sweet
sweet
sweet

T

=
C.P. Berg Maeda

slightly
VCI'Y sweet

tasteless
VCI'Y sweet
very sweet

260
150
100
60
150
30

| Sk HX]

(mg/100mL)

tO|

A
il

Maeda
3 4]

OFS
o

9-36 ol YERH AT,

2 7HA3 gl HOlG e A

(¥ 9-35) otO| =

C.P. Berg
slightly
bitter
flat to bitter
faintly sweet
faintly sweet
flat to bitter

ofol
Asp
Asn
Thr
Ser
Glu
Ala
Cys
Val
Met
Ile

Amino acid

T

o
Glutamic acid

H
full name
Aspartic acid
Anserine
Threonine
Serine
Glycine
Alanine
Cysteine
Valine
Methionine
Isoleucine

4
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Mg

0
olr

Amino acid L3 DY
Leucine Leu flat to bitter 150 very sweet Z3gent
Tyrosine Tyr flat to bitter sweet
Phenylalanine Phe | faintly sweet sweet
y-Aminobutyric A
acid
Ornithine Orn
Lysine Lys ii}f& d 180(Lys*HCl)

AN

Ethanolamine EtOHNH,

Ammonia NH;
. : flacto WA
Histidine His ) 20 sweet
bitter ut
Typtophan Trp flat to bitter very sweet 90(DL)
Arginine Arg oF3} thuk 10
Proline Pro okt Ak 300
. IR s
Hydroproline ~ Hypro -
AN

*C. P, BERG: Physiol, Rev., 33, 145(1953), A .NEISTER: Biochemistry of Amino Acids, 2nd Ed.,
p. 160 (1960)

* Maeda Seiichi: 3}8+2] 9J7}F, 8, 184 (1954), Yamada Shoichi: FZEAH  p. 325 (1948), Sangyo
tosho, Tokyo, Japan

(H9-36) 3|y oflef 2554

Amine Umezu Beilstein
methylamine ojwlgk 733) ok o} A] 8k
dimethylamine ” ”
trimethylamine ” o5& 3
ethylamine ” 78k oo} A 3k
diethylamine ” —
triethylamine @ olrrujo}Ad &
ethanolamine ” —

isopropylamine Z —



isobutylamine @

isoamylamine ”

B-phenylethylamine R ks ket oful &
putrescine H]

cadaverine v Ay, o}wl &

A4 FH ghmoly oyl
&, v, SISk o 3

733} Piperidine &

Piperidine, A Y &F

Umedzu Masahiro: Y25 g38F3] %] 39, 470 (1961)
Beilstein: Beilstein's Handbuch der Organischen Chemie (IV) 546~717



426 X.ZRF LEM H5

1. et 88
S ol A7) Fge] BAdg ol F2E Boh BEAA SF, el A%

= ol g
Folh, 9127)8] Fo ANTL ofAUE, J=, i}, 5%, AR Folef,
B

o} ARalAli Woh(BolA|7] Belhe AR 3, YEA The T B FF

712 28] FRE BESSY) 2 S55E FURE Wl B Ahste] WA e A% 3
R BRE 2 92719 F 9127)8 EG BATE 912718 ek ek, ol
2 Bele DES AHgstel Asta glov] AR FoIME JIE Fo| 48 Wol g At
et ol AR AN E RelE FARE 33 FRE 927171 2 FelA YA 2558 74
2T A% 3R0 B4 FFE 239 dF 92715 Azstm ok AelE ue

S
il
_0|L
N
v
re
1B
1
ol
S
1o
mt)

>
of\
S
il
BX
ok
ol

td
uy
Ho
[>
N
rr
ol\
i
ot
N
¥
QL
£
12
2
fo
off
k1
il
BN
i)
QL
=
&
3
off
-3
N
o,
o
vl
o o
=2,
>
oo
ol

= A5 v=2F 21 Quercus alba
ol YHS 7HEs, W Y7 wjEe
SHA] g2)S ARESHTE, g ol e

£ A3 97} Qov] S5 Gu)E b Hedel 9277t Brk o] Fol A =
A= dubd o 2 {334 Quercus robur®} Quercus petraea®]th

A=7]el E3HE RS YR oA FEtt AR AR E FAR 3 v Eo] A= A
25 A B SR A, 7 A Bol Eare AR, Mol fehe A, sherry A7 )
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SEREEER

A A o] F

>

A ol AdE Asoltt. 92719 AR & oldEo] 99% o=
A

Jie 91227 Fuld] & S vIAA) Raha v|F o] 5

. )
ot
oft

o B A&, 2e)3 o} o] FYol 91227)9] &t o] Zhol 2 olofxlet, @rhsln 9]

= 91271 Al o] AR ThE 1271 1 BE $127), 2819 $127) 8 B By

E 91277} Rolth, BE 9127 W FR/1E ZRAT FF A G2 It E]

037] whizol J¥e] SR} GaFo] Fa 9l27l0let, B, A8 1271 A& FF)

FR3e] B B} 5% 77ke] 7] Wie] BE 91270 ulshe] 3ol SH} G

ol B vith 2, APgel ofs) $127]9] Rl FRek ol ZA Ael7h el Al §1227)
o2

g Ugoll met 27 9 et

2. 87| 82

D

7)ol FfHo] Qe F7] RS (F 9-37) ol YeRSITE 71 2ol dHhEof e

< Kol sA4H" 2E $127]9) 40ppm 7}7te] fHrEo] AT Na2 10ppm, Mg} Cu
1ppm 2%, Ca¥} Fe-2 0.5ppm A= §Hi-= o] ATt 7]et F7] &2 0. 1ppm Ao},

pod)

Fll‘

(F9-37) flA7|9 27|42

v v
Calcium Magnesium
Copper Potassium
[ron Sodium
Lead Zinc

2) 4 A=

FRE 9271

R Ago] ¥l S8 FmE B5E 24Tl AT LR BAT S0 FR) MR
Hoz 2

of gaell AMS-E B3 8 & ) AR VEHc R
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F771 L Y27)9] A do] T8 i 1 AR} Fel Hof 7] W] ANAHOE FF
o) Cuzh B 1o] QIek B A5 2ppmE ZASHAR 3% A F ot 22t
W2 A Foll ZAoIA K, Na, Mg 59 7] 30| §25 o] Sl Tl 37

B}, EAE Cad Bo] 3l YA T B oA £23H= oxalic acid9} A <]
calcium oxalateE @8kl 24, A7 dt, vl A7 AFo] d2E s 2HE s 71
aF7) izl HF AlFolle o] Boll 8 ¥V Hdux 3ET A A §27] Ao
(3£.9:37) ol R 7] Ao] HE L QAR shatol] Qo] 7hroll o] 88h= &9] YaFo] At
Ko} Cuts §j27)9] ‘Fualg o Jaks 1, 7t o] &ahs =(53], Mid A7 F AM&-
w3 Bl Ca7} 23| o] QoW AR calcium oxalateE /33t HAHES PSR ofof
=

2% gl

Tt d3&7 2H 2ol = RS (E 9-38) ol YEH UL o] T F28 47 &L o]

i

(H9-38) /A7|9| LI2R

T A%
Methanol 2-Nonanol
2,2-Diethoxyethanol 1-Decanol
1-Propanol 1-Dodecanol
2-Propanol 1-Tetradecanol
2-Propen-1-ol 1-Hexadecanol
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2-Methyl-1-propanol
1-Butanol

2-Butanol
2-Methyl-1-butanol
3-Methyl-1-butanol
1-Pentanol
2-Pentanol
3-Methyl-1-pentanol
4-Methyl-1-pentanol
1-Hexanol
5-Methyl-1-hexanol
trans-2-Hexen-1-0l
as-3-Hexen-1-ol
1-Heptanol
1-Octanol

A3
Linalool
Geraniol
Farnesol

Benzyl alcohol
Phenethyl alcohol
Syringol
Methylsyringol
Terpineol

Borneol
Campesterol
f-Sitosterol
f-Sitosterol-D-glucoside
Stigmasterol

2 3-Butanediol

Glycerol

2) ek A A=

3-Methyl-1-butanol 9] IHUTE-L LE H4 F FR | o] AP Hrt, o] 2= 2
M| =7t St shube opn| it A AR wet AP HE BEE keto acidd] &
3, ghelol] ofefiA LFdAER "o vE s £3l Y ofn|iito g AN EHE H Rl
o &5l opnigto] B R o3 F4Hal Totb] 3t keto acidZHE A4 Hr. A4
g BF ol AMEEE Gt 24, AR TEF| JEFS et A side chaing 7FA| AL

dAEI FASH LA A ER
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groll 71ojgie}, o] 23 Y Z-& At o AH 28 F/dskal shefstal ERE 9] A7) 9

Truity 3 710l JFE 13T}, A, 2E| 2| =R 27N E5(floo)S FAdste] 3

4, of| AH|Z

D a3
Aa7lol i o2El 2 AES (F 9-39) o YRS, $127)d S8 §-7)4
(carboxylic acid)?} &F-&2] 2o 2 ofg] Fi79 o 2H =7 A, d2vH 2 A8 5
=

ol ZA3}= A& ethyl estero|t}, 53], ethyl acetate?} 71 2™ 300ppm ©]4 E§

$27]1% ST}, Ethyl acetate Th3- 0.2 @o| g% AJH-2 ethyl hexanoate, ethyl octanoate,

ethyl decanoate, ethyl dodecanoate 50]H ZE9|27| 0
wo] gitk= Bavt 9ot 1gY =
ol 32ppm 7} HrE] Q=

279 ofAHIZ H2

27} 2,15, 45, 37ppm F 7t
7}&-H] 3-methylbultyl acetate @] 9Fo] Bil HE $|A7|

e,

ol

)=
e

Ethyl formate

Pentyl formate
Phenethyl formate
Ethyl carbamate
Methyl acetate

Ethyl acetate
1-Ethoxyethyl acetate
Propyl acetate
2-Methylpropyl acetate

Butyl acetate

Pentyl heptanoate

Methyl octanoate

Ethyl octanoate

Propyl octanoate
2-Methylpropyl octanoate
Butyl octanoate
2-Methylblutyl octanoate
3-Methylbutyl octanoate
Pentyl octanoate

Hexyl octanoate
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2-Methylbutyl acetate
3-Methylbutyl acetate

Pentyl acetate

Hexyl acetate

Heptyl acetate

Octyl acetate

Decyl acetate

Undecyl acetate

Benzyl acetate

Phenethyl acetate

Ethyl propanoate

Propyl propanoate

3-Methylbutyl propanoate

Pentyl Propanoate

Hexyl propanoate

Ethyl 2-methylpropanoate
2-Methylpropyl 2-methylpropanoate
2-Methylblutyl 2-methylpropanoate
3-Methylbutyl 2-methylpropanoate
Heptyl 2-methylpropanoate

Decyl 2-methylpropanoate
Undecyl 2-methylpropanoate

Ethyl 2-hydroxypropanoate

Butyl 2-hydroxypropanoate

Pentyl 2-hydroxypropanoate
3-Methylbutyl 2-hydroxypropanoate
Ethyl 3-hydroxypropanoate

Ethyl 3-ethoxypropanoate

Ethyl butanoate

Propyl butanoate

Methyl nonanoate

Ethyl nonanoate
2-Methylpropyl nonanoate
Butyl nonanoate
2-Methylbutyl nonanoate
3-Methylbutyl nonanoate
Pentyl nonanoate

Hexyl nonanoate

Ethyl decanoate

Propyl decanoate
2-Methylpropyl decanoate
Butyl decanoate
2-Methylbutyl decanoate
3-Methylbutyl decanoate
Pentyl decanoate
Phenethyl decanoate
Ethyl ¢-9-decenoate

Ethyl undecanoate

2-Methylpropyl undecanoate

2-Methylbutyl undecanoate
3-Methylbutyl undecanoate
Methyl dodecanoate

Ethyl dodecanoate

Propyl dodecanoate

2-Methylpropyl dodecanoate

Butyl dodecanoate
2-Methylbutyl dodecanoate
3-Methylbutyl dodecanoate
Phenethyl dodecanoate

Ethyl tridecanoate
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2-Methylpropyl butanoate
3-Methylbutyl butanoate
Pentyl butanoate

Heptyl butanoate

Octyl btutanoate

Nonyl butanoate

Ethyl 2-methylbutanoate
Ethyl 3-methylbutanoate
Butyl 3-methylblltanoate
2-Methylblltyl 3-methylbutanoate
3-Methylbutyl 3-methylbutanoate
Octyl 3-methylbutanoate
Nonyl 3-methylbutanoate
Decyl 3-methylbutanoate
Ethyl pentanoate

Butyl pentanoate
2-Methylpropyl pentanoate
3-Methylbutyl pentanoate
2-Methylbutyl pentanoate
Pentyl pentanoate

Hexyl pentanoate

Heptyl pentanoate

Nonyl pentanoate

Ethyl 4-oxopentanoate
Methyl hexanoate

Ethyl hexanoate

Propyl hexanoate
2-Methylpropyl hexanoate

Butyl hexanoate

2-Methylpropyl tridecanoate
3-Methylbutyl tridecanoate
Ethyl tetradecanoate

Propyl tetradecanoate
2-Methylpropyl tetradecanoate
2-Methylbutyl tetradecanoate
3-Methylbutyl tetradecanoate
Ethyl pentadecanoate
2-Methylbutyl pentadecanoate
3-Methylbutyl pentadecanoate
Ethyl hexadecanoate

Propyl hexadecanoate
2-Methylpropyl hexadecanoate
2-Methylbutyl hexadecanoate
3-Methylbutyl hexadecanoate
Ethyl 9-hexadecenoate

Ethyl heptadecanoate

Ethyl octadecanoate
2-Methylpropyl octadecanoate
2-Methylbutyl octadecanoate
3-Methylbutyl octadecanoate
Ethyl 9-octadecenoate

Ethyl 9,12-octadecadienoate
Diethyl malonate

Diethyl succinate

Dipentyl succinate

Ethyl malate

Diethyl malate

Diethyl azelate
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2-Methylbutyl hexanoate Ethyl benzoate
3-Methylbutyl hexanoate Methyl salicylate
Pentyl hexanoate (Methyl 2-hydroxybenzoate)
Heptyl hexanoate Ethyl salicylate
Phenethyl hexanoate (Ethyl 2-hydroxybenzoate)
Ethyl 3-hydroxyhexanoate Ethyl vanillate
Methyl heptanoate (Ethyl 4-hydroxy-3-methoxy-benzoate)
Ethyl heptanoate Dimethyl phthalate
Butyl heptanoate Diethyl phthalate
3-Methylbutyl heptanoate Dibutyl phthalate

2) Y B=

B2 oaH 2 AR EETD o Gl ofs) AAET. 1 AT BE 25 5 713kl

wha} JgkS wh=t}, A A ALY o o 2H 2= S5 70 wEt f-E9 02 o] HE=
o] gAIH S/ Alof| olzE| 22 o] F7lskE AR A Ut vl E AR Fol=
o ~H| 235}7} Lot} Ethyl acetatet™ 557 252 HE Q27| oA 5S0ppm ©|3tE AEH

Atk w27 Fetell 27 Sk, gk, v A7 sbel| 2k #7114 Hcarboxylic acid)
7} 340 o 2| 287} WY Ht,

ol 2B 23= ‘estery' 9} ‘fruity 5-9] $1227] &l 2] 7]J5te] AP ol 2H 2 RE
glgoll JFE T AN 2715 A 255 Fskhe 497t =t ol= ethyl

hexadecanoate 5 EE 27| @ol g% o] Qli= AF At o d ol ~H 27} Y 2lo]jt},
5. 7122 318t E
D 3

AaTldlle et 72 Rd shgEo] EAEH LH|sho] = (3 9-40), A= (R 9-41), oF
AR (R 9-42) , furan (3 9-43) 3}3He To] a4 Qlvt. 7k2Rd setE oM 71 wel 9
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1,1-Diethoxy-2-propanone
2-Butanone
3-Hydroxy-2-butanone

2,3-Butanedione

SEo] Qe AL o ELH S | =R 100ppmo] W& AT BT 1 vho)] 9279
TR0l g BFYR Lo thT Luldho]= SgEol Fppm-Appm Fi5o) ek,
A= 2 1ppm WP R BA| et} of e TFO R EAfsh= dHletol = ol of-3-%F
oplgo] EART, FLFRE BESIAI]0h wel 2o ol Lo} o™ 10ppme
2Ish= Ak o
CE 9-40) 912712 efetolc 4
A3 A3

Formaldehyde Benzaldehyde

Acetaldehyde 2-Hydroxybenzaldehyde

Propanal 4-Hydroxybenzaldehyde

2-Propenal Vanillin

2-Methylpropanal (4-Hydroxy-3-methoxybenzaldehyde)

3-Ethoxypropanal Syringaldehyde

Butanal (4-Hydroxy-3,5-dimethoxybenzaldehyde)

trans-2-Butenal Coniferaldehyde

3-Methylbutanal (4-Hydroxy-3-methoxycinnamaldehyde)

Pentanal Sinapaldehyde

Hexanal (4-Hydroxy-3,5-dimethoxycinnamaldehyde)

Heptanal Glyoxal

Nonanal Methylglyoxal

(H 9-41) ?|27[2 #lE 42
e qEH
Acetone Propiovanillone

f-Damascenone
(trans-2,0,6-Trimethyl-1-crotonyl-cyclohexa- 1,3-diene)

a-lonone

(4-(2,6,6-Trimethyl-2-cyclohexen-1-yl)-3-buten-2-one)
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2-Pentanone f-lonone
2,3-Pentanedione (4-(2,6,6-Trimethyl-1-cyclohexen-1-y1)-3-buten-2-one)
2-Heptanone Maltol
2-Nonanone (3-Hydroxy-2-methyl-4-pyrone)
Tridec-6-en-2-one 5-Hydroxymaltol
Pentadec-6-en-2-one (3,5-Dihydroxy-2-methyl-4-pyrone)
Heptadec-6-en-2-one Acetophenone
2-Hydroxyacetophenone 2 3-Dihydro-3,5-dihydroxy-6-methyl-4-pyrone
2-Hydroxy-5>-methylacetophenone

(3 9-42) ?IA7|2] OMMIE d=

A2 e
1,1-Diethoxymethane 1,1-Diethoxy-2-methylpropane
1,1-Diethoxyethane 1,1-Diethoxybutane
1-Ethoxy-l-propoxyethane 1,1-Diethoxy-2-methylbutane

1-Ethoxy-1-(2-methylpropoxy)ethane | 1,1-Diethoxy-3-methylbutane

1-Ethoxy-1-pentoxyethane 1,1-Diethoxypentane
1-Pentoxy-l-propoxyethane 1,1-Diethoxyhexane
1,1-Dipentoxyethane 1,1-Diethoxyheptane
1,1-Diethoxypropane 1,1-Diethoxyoctane

1,1,3-Triethoxypropane 1,1-Diethoxynonane

3,3-Diethoxy-1-propene

(H 9-43) fIA7|9 F2H Y&

T FrE
Furfural 2-Furancarboxylic acid
5-Methylfurfural Ethyl 2-furancarboxylate
5-(Hydroxymethyl) furfural 2-(Ethoxymethyl)-3-(2-furyl)-2-propenal
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2-Acetylfuran Furfural diethyl acetal
3-Acetylfuran Furfural ethyl 2-methylpropyl acetal
2-Acetyl-5-methylfuran Furfural ethyl 2-methylbutyl acetal
Furfuryl alcohol Furfural ethyl 3-methylbutyl acetal
Furfuryl formate Furfural di-3-methylbutyl acetal

2) R B

drsto| =9} AE o] R AR o WE Foll YHHA S/ FAME dF A
gETaL A7 E Ll ofA| EL | slo] == pyruvic acidollA] A&-E-S AT A
B A EE AR AR Foll olgh-&o] A3tH o] oA ESte] o]2= AR TIHARA A
B AR delA Aot oM EdHEte| B da1E i} Aeete] acetal & HgHT) oA E
drsto| = G F8H o 28 ZA] diol @ hemiacetal#} 3435 P BA o o] 2t}
Hemiacetal-& <4513} &hukslA| ¥F-$-8}a1 acetale] Fe 47 w500 ufe} th2d] I3 A
b dAES g7t 22555 Holxl

Benzaldehyde A ¢|3}aL vbd 21 (4-hydroxy-3-methoxybenzaldehyde) S ¥ &3} Wk <&
distol == A% Foll s deollA fref e Adoltt, vl E o AR Sl 2 & Wi7-9] 71 Ao
whe} 1 ghefFo] 37 2Fo|7) W}, 2 3-Butanedioned} 2 3-pentanedione2 BHE n| A &2 2}
Bl ofsll A HET. xT)e Ea o AHehe FEtel AatehA] ¢7) miE] AR o] ]9
n el o= A AL F= Sl

Furan 3} pentose 258 A HTtaL A4S 5 k. 927 o EAst= 2 S+
Al &=Rle] pHet ulE W o] 7HE A, wi E A7 713bel| ofsf 2-9-Et,

o EQY|EF0) =9} acetale 9] A~7)9] Bt ubdl| 7] o3t} E3] acetale 87 9] A4S 9F
3A7)E 28-S sttt 2eu) 3-methylbutanal 52 Hefo] =8 79 BAA ] w718 ) W

= drsto|= 53] vid 12 sweet flavor 7} e BA R A 9 v DollA &&= tiE

T

S, o] WhE £ pHOl S e,

291 AJH-olt}. f-Damascenone(trans-2,6 6-trimethyl-l-crotonyl-cyclohexa-1,3-diene)-2 thefeh 5=

FrollA HE AL A, EE 927]0 0.1~0.2ppm E3HE o] 3lom A7 3 5 7FA|AL Sl
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6. Hj= steh=

D

A2Tol T8 Hl= 3FE-S (3 9-44) of] YFERNIT}. Phenol, guaiacol(2-methoxyphenol),
eugenol(2-methoxy-4-allylphenol) 2] &0 whg} §|A7]e] £ o] Yehdt), A7FR] 27+
phenol, guaiacolo| ¥ro] X 3+E|o] Ql=d| 27} 0.12ppm, 0,09ppm FH+5 o] JATkar B i1 e A}
@7} Stk Bugenole W= B 9|27 ¢l 0,22ppm S & 7H ol $hf-H o] Sict.

(F 9-44) 92719 T 31812

A48 48
Phenol Guaiacol
2-Methylphenol (2-Methoxyphenol)
3-Methylphenol 4-Methylguaiacol
4-Methylphenol (2-Methoxy-4-methylphenol)
2-Ethylphenol 6-Methylguaiacol
3-Ethylphenol (2-Methoxy-6-methylphenol)
4-Ethylphenol 4-Ethylguaiacol
4-Propylphneol (2-Methoxy-4-ethylphenol)
2-Isopropylphenol 4-Vinylguaiacol
2,3-Dimethylphenol (2-Methoxy-4-vinylphenol)
2 4-Dimethylphenol 4-Propylguaiacol
2,5-Dimethylphenol (2-Methoxy-4-propylphenol)
2 6-Dimethylphneol Eugenol
3 4-Dimethylphenol (2-Methoxy-4-allylphenol)
3,5-Dimethylphenol 2 6-Dimethoxyphenol
2-Ethyl-4-methylphenol

)R =2
Phenol¥} 2-methylphenol-& 3] E 2] ¢17]0f o]&] wWolo] Hoju= FQ Ao 2 ~7}2]| 9
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7)ol #o] Zatelo] ek, e} phenole: A7) 2ol Hotolw AT 18] AN} S5
o <)) ZFlol o] ek, w3k, methylphenolS & W ele] Z30lo] 23] W] 21
E e A% Fol 2718 A0 Azttt ugenole Wjd $EEe) Fo 4 F i F
219 A Fol Z71sHe Aol At Q¥ B Fol A Elo] BRI o,

& S-S Y27 FTAF o =] 7]ofgit}, 1 71| 2-methylphenol#} 3-methylphenol

Lo g2 WAl ‘82 A E(creosote) WAS 7FA| AL Tt

7. 77|t

D

(3 9-45) o] AAkg AR A27]0) o] Q= F714hs Yep St 71 Bol

F510] 9l AL oPAIE o] v, 1912719 S00ppmel W= et glek. olslel AL
Z ol A+ octanoic acid, decanoic acid, dodecanoic acid o] Zo] E3tEo] glon EE ¢
27|ellM 9] FEE 10~40ppmolth, B = 3~57] o] AAke Fppm F L5 FHR-3kaL Qlet,
Wk 7)Ao Skl =] ok-oH)| gallic acid(3,4,5-trihydroxybenzoic acid)”

5o} 9131 the BFEEE Ippm AF = 1 o3holtt,

-1>
B
ok
Ho

(3 9-45) RIA7|9] R7|4

A8 A48
Formic acid 9,12,15-Octadecatrienoic acid
Acetic acid Phenylacetic acid
Propanoic acid 3-Phenylpropanoic acid
2-Hydroxypropanoic acid Benzoic acid
2-Methylpropanoic acid Salicylic acid
Butanoic acid (2-Hydroxybenzoic acid)
2-Methylbutanoic acid 3-Hydroxybenzoic acid
3-Methylbutanoic acid 4-Hydroxybenzoic acid
Pentanoic acid 2 3-Dihydroxybenzoic acid
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Hexanoic acid 2 4-Dihydroxybenzoic acid
Heptanoic acid 2 5-Dihydroxybenzoic acid
Octanoic acid 2 6-Dihydroxybenzoic acid
Nonaoic acid Protocatechuic acid
Decanoic acid (3,4-Dihydroxybenzoic acid)
Decenoic acid 3,5-Dihydroxybenzoic acid
Undecanoic acid Gallic acid
Undecenoic acid (3,4,5-Trihydroxybenzoic acid)
Dodecanoic acid Vanillic acid
Tridecanoic acid (4-Hydroxy-3-methoxybenzoic acid)
Tetradecanoic acid Syringic acid
Tetradecenoic acid (4-Hydroxy-3,5-dimethoxybenzoic acid)
Pentadecanoic acid o-Coumaric acid
Pentadecenoic acid (4-Hydroxycinnamic acid)
Hexadecanoic acid Ferulic acid
as-9-Hexadecenoic acid (4-Hydroxy-3-methoxycinnamic acid)
Octadecanoic acid Succinic acid
as-9-Octadecenoic acid Citric acid
9,12-Octadecadienoic acid 3-Ethylheptanedioic acid
2) R B

w= 7)ol th ol Ant A5 oA fefigh A, W E A Foll B e
7Vt AE AUk oM ELR WE Fof]l AR o3 F2 Wéﬂt—tﬂ, AR o]efef m| Y
&, & 2htolu Akl ofal oFE A s Al o= AZET HE Al A E oA ELR
= o ol HH I g ZEH2T]04 100ppm o]stoltt, I F
ol o} | EAto] v Dol A] F-a - 82 HT}, &3k, ethyl alcoholo] B
d A% Foll AFstE o] oA EdHsto| =5 714 opA|EALe & WsEit, St A5 9274

E3E opE e BA AR A Fol 27 Fbaet

Hu
=2

o

e

—z

N

ol

-r' S
]
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OPHEAL o|9]9] Apate] R WA 53] Aol ofal AT FF Pl et 3
FHOR o] e BHHo] 7] T Akek 9127] Fol= 1 Fgo] Ak, E,
Aol AHgH W RoIA] A4 Aave] 22 7] Tzl W el ARt

=
Sk | 9,12-octadecadienoic acid 52 URFH SR 27| FR7} YA Fom

ke w2 9] lignino] Ak} 23 E Zlo|T},

(H9-46) 7279 & set=

o T
Dimethyl sulfide 2-Methylthiophene
Dimethyl sulfoxide 2.5-Dimethylthiophene
Dimethyl sulfone Dihydro-2-methyl-3(2H)-thiophenone
Ethyl methyl sulfide Benzothiophene
Dimethyl disulfide 2-Thiophencarboxaldehyde
Methyl 2-methyl-3 furyl disulfide 5-Methyl-2-thiophenecarboxaldehyde
Dimethyl trisulfide Methyl 2-thienyl ketone
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3-(Methylthio)propanol Propyl 2-thienyl ketone
3-(Methylthio)propanal Thiazole
3-(Methylthio)propylacetate 5-(2-Hydroxylethyl)-4-methylthiazole
S-Methyl acetothioate 2-Acetylthiazole

Ethyl 2-(methylthio)acetate Benzothiazole

Ethyl 3-(methylthio)propanoate 2-(2-furyl) thiazole

Thiophene

)W Bz

de HEHA ¥t Thiol 3¢HE 3k SRl ER1=A] =t ¢, 245 sulfide,

disulfide, thiazoleo] EA|gttt, o]& SE2 T/ 52 Whg-ol sl A== Aol &

=, 912710l 38 o SeES Ul S E 3 SEEY SR A vheol B 3
3]

shhEo] ool 2] 258k 912719 o] F7719) Felsh 7 2ol ufel Waks of

F5 250 170 Tauol AR Aol AEEA e B B MY 47 %
o] ZHasl= Aot} o] #3k 3= 2 M dimethyl sulfide, dimethyl disulfide, 3-(methylthio)
propanol, 3-(methylthio)propanal, 3-(methylthio)p ropylacetate, ethyl 3-(methylthio)
propanoate, dihydro-2-methyl-3(2H)-thiophenone &©] It} o] 2]ol| %= dimethyl trisulfide
T AAEAT A SR U 2 das wao] o Wt v dEE B

58%6¢1 7 1990 2 ejA] glth. Dimethyl sulfidet= ¥l & A% 113 F=olr AES & 9l

rir

L

skt AR v oA SREE AT B 22 dimethyl sulfoxide, dimethyl
sulfone & 2 Ak} Et}, o] Jbslol|l= v o] F77}F F83F 95 g,
EA4AQ 718 7Y 1 s wet )7t o2, o &

=2
59| dimethyl sulfide= S5 &2 WA, 2%, 7+ R FillF F& 7HA 3L glow 94

Szoz i

O

o stgEe vEe



= FEA0 2 30ppte] A2 4#A At} Dimethyl disulfider= %3}, dimethyl trisulfide:=
92 WAE 7HAAL gl @A) 3 el met o vt 9] 27]¢lA] disulfide,
trisulfide, thiazole $}9Ha-& A% G| o] 7Fofe] 7|3t} o] 5 3ghe Foll= Al o] 3|

T EA8}, i E A% F 748 dimethyl sulfide

2] 3RS FAJE A )
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FJE Bdlite Fd S 52 2a, SR Axd st AFoM = & 4zl A
o] IEE Y8 E g Bl ot} o9 AntEX(Calvados, AHHE AR ER), 7|2 A|HRA]
(Kirschwasser, #|2]), vz} (Mirabelle, 2FF), B2} 2 (Poire, A ¥ vl) 5= HT]o] Ao
= 4% QUET 0 8, Tt ohel AF Al H50 9E AR T olgelots] T2is
(Grappa), Zg29] vkE(Mare)'e Bt o] dF o2 Bi4al )t ofgf &2 5
o ok Aol
= E(elel A1), 25, WE A 7 Fol ol 7}
A 47 8% - 75 - vk - 7 %4 A% Aok, BAllt] o] Az g oM 5 -TE ¥
g7} o1 S5 - v E ARG T2 H2T10k A9 UG Al T ol mE T g elM BEEE
BRE FFARI o] Bt ey 3Fo] T3 S AR E ¢ Bt SES A5 R ¢
o] HEEE o] a7t b= o 2wk, BarE ARt 7507 9] Agitel] o] et
2

g8 Fdat T g el okl a2l FF T A A frefeta ook B
€

oF,
o
Q,
iy
o
bl
b
il
o,
b
[t
e
1>
o\
=i
N
il
>
o
o{l
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(z
£
O
o
oX,
Sha
BN
oX,
rlo
(o,
ktl
};
ruz

AR AR vt go}, FgolE 2o LE v = ] thA
O~

g 23}, 7bEel, 72l o] whe, Akt opAl g st Holukg, opw] 7}
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BEiolA gold 7] &L njgko|&|ut Cu, Fe, Ca, Na, K, Mg 5-o] g2l¥a1 glt},

QurA o 2 T AF ojel Fo o2 SHiulo] i B7) RS 37 450 Bl
Y ZRolog ol EA) Rt ) QRS 32 SR WA, 35 F AT TR0 AHe
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n-propanol(1-propanol), isopropanol(2-methyl-I-propanol), isoamyl alcohol(3-methyl-1-
butanol), activeamyl alcohol(2-methyl-l-butanol) ©|t}. ¢]& A+ Fol| isoamyl alcoholo] ¢
o7 7w o™ 4000mg/L(at pure alcohol)o] Wi A% ot the-2 wghgo] who] i
wo] Q] A1z ol W 10- 800mg/L4 de deE 2Eam ek v sgEe
Eko]x]u]- zlJH;(]HC]-)\ =

PN
HT
o

i
9j-
ru}o

[
—%
e

(R 9-47) EHALC|O| LTS

A8 48
methanol 1-heptanol
ethanol 2-heptanol
2 2-diethoxyethanol 3-heptanol
1-propanol (= propyl alcohol) 4-heptanol
2-propanol (= isopropyl alcohol) trans-2-hepten-1-ol
1,3-diethoxy-2-propanol 2 6-dimethyl-4-heptanol
1-ethoxy-3-propoxy-2-propanol 4-methyl-2-heptanol
2-propen-1-ol (= allyl alcohol) 1-octanol
2-methyl-1-propanol (= isobutanol) 2-octanol
2 2-dimethyl-1-propanol 3-octanol
3-phenyl-1-propanol trans-2-octen-1-ol
1,2-propandiol 1-octen-3-ol
1,3-propandiol 4 6-dimethyl-4-octanol
2-methyl-1,2-propandiol 4,7-dimethyl-4-octanol
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1-butanol

2-butanol (= ser-butanol)
2-methyl-1-butanol (= activeamyl alcohol)
2-methyl-2-butanol
3-methyl-1-butanol (= isoamyl alcohol)
3-methyl-2-butanol
2-methyl-3-buten-1-ol
1,3-butandiol

1,2-butandiol

2 3-butandiol

1-pentanol (= amyl alcohol)
2-pentanol

3-pentanol
3-methyl-1-pentanol
4-methyl-1-pentanol
1,2-pentandiol

2 3-pentandiol

1-hexanol

2-hexanol

3-hexanol

2-hexen-1-ol

¢s-2-hexen-1-ol
trans-2-hexen-1-ol
3-hexen-1-ol

¢s-3-hexen-1-ol (= leaf alcohol)
trans-3-hexen-1-ol
4-hexen-1-ol

2-ethyl-1-hexanol

1,5-octadiene-3,7-diol

1-nonanol

2-nonanol

trans-2-nonen-1-ol

1-decanol

2-decanol

3-decanol

tetradecanol

9-decen-1-ol

1-undecanol

2-undecanol

ds-6-undecen-2-ol
trans-6-undecen-2-0l

6-undecen-2-ol

1-dodecanol

2-dodecanol

dodecanol

1-tetradecanol

1-hexadecanol

1-octadecanol

cyclopentanediol

benyl alcohol (= benzenemethanol)
1-phenylethanol (= g-methylbenzyl alcohol)
2-phenylethanol (= phenethyl alcohol)
4-hydroxyphenethyl alcohol

furfuryl alcohol
2-(4-acetylphenyl)-2-propanol
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A g arf gt ofs) AFE. 1 A dEe TedgF opr|=ahe o
S22 gopre, G 8U& AA ou|ibit ©A 7t U AL 43 &S AN
Ehrlich ¥+-& 7d 2.9} ofm|i=ite] e 2 llA overflowdtd] dig Gago] PP u= F=

7F e}, mel & ol2fdl g 4FLL XI5 malic acidE W] E3F F-7) 2kl A o

= =,
ehEe T = A A X 9l Cag Sl 2= o] A= e oA frefgitt, 2= A4
o] A3}+= pectinase] 3Fu+2] pectin methylesterase©l 2]3}] pectine2] methylester§-4-o]
e sEa Mgl 448, TR 98 YHe E5, 4% #49 vel e T8
o] =9} $MA| F7FStet. Petinasex E=9] 7 Aol Wol L3 o] 917] wlit-ol] oF2 Al &
ZollA 31 8&-(skin contact) = AA Arbe e}Qlo g A Zg Balt)= g9 Fhko] &
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AP ALE dFEe HAubz o g 2 ofrto] A sh= Ao 2 ey 9JA| v hexanol,
hexenolo] B-& A% Hllt]o] Aot} o] o % 1-hexanolS EEFof $Hi-4 linoleic
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SHA| AAke] Abstel] ofsf A E drlsto| B B Skl abgol o A EE Ao o
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2 Sk, WS daSFe AR o8 A E= f-phenethyl alcohol& A 2J8FaL coniferyl
alcohol?} sinapyl alcohol& 52 & A% Fof Wl HollA &FHc}, 3k, g-phenethyl
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4, of| AH|Z

D)

HA:lto| 38 Q3 o| 2~H 2+ ethyl acetate, isoamyl acetate 52| AFE T2} o}
A EALS] o 2| 2 2 ethyl caproate(ethyl hexanoate), ethyl caprylate(ethyl octanoate),
ethyl caprate(ethyl decanoate), ethyl laurate(ethyl dodecanoate) 5 2] a5 AWtk o g o
2H 2ot} o] FoA = ethyl acetate] §HFo] 71 26 700mg/L(at pure alcohol)7} 3
o] Q= A= gl Balte FAdoA g Mighgo] & FRrEY Be A2 o
2] methyl ester’= X35 o] QIt} Methyl caprate(ethyl decanoate), methyl laurate(ethyl
dodecanoate) 59| A7} & A S}, o] Bho)| ethyl lactate®} 220] o|g+-2-3} hydroxy acid
o] o =H| 2 shgHzo] EelHn

(# 9-48) E#LC|2 o AE|Z2

A A
methyl formate hexyl propanoate
ethyl formate ethyl 2-methylpropanoate
isobutyl formate isobutyl 2-methylpropanoate
pentyl formate isopentyl 2-methlylpropanoate
isopentyl formate heptyl 2-methylpropanoate
hexenyl formate decyl 2-methylpropanoate
phenethyl formate undecyl 2-methylpropanoate
methyl acetate phenethyl 2-methylpropanoate
ethyl acetate 2-phenethyl propanoate
ethoxyethyl acetate ethyl 2-hydroxypropanoate(= ethyl lactate)
diethoxyethyl acetate butyl 2-hydroxypropanoate(= butyl lactate)
propyl acetate isobutyl 2-hydroxypropanoate(= isobutyl lactate)
isopropyl acetate isopentyl 2-hydroxypropanoate(= isopentyl lactate)
butyl acetate hexyl 2-hydroxypropanoate(= hexyl lactate)
1-methylpropyl acetate das-3-hexenyl 2-hydroxypropanoate
isobutyl acetate (= 2-methylpropyl acetate) | (= as-3-hexenyl lactate)
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2-methylbutyl acetate
pentyl acetate (= amyl acetate)

isopentyl acetae

(= 3-methylbutyl acetate, isoamyl acetate)

2-methylpentyl acetate

hexyl acetate

ds-3-hexenyl acetate
trans-3-hexenyl acetate

heptyl acetate

octyl acetate

nonyl acetate

decyl acetate

undecyl acetate

phenyl acetate

benzyl acetate

phenethyl acetate

ethyl propanoate

ethyl propenoate

ethyl 3-(2-furyl) propenoate
propyl propanoate

isobutyl propanoate

(= 2-methylpropyl propanoate)
isopentyl propanoate

(= 3-methylbutyl propanoate)
butyl 3-methylbutanoate
2-methylpropyl 3-methylbutanoate
isopentyl 3-methylbutanoate
(= 3-methylbutyl 3-methylbutanoate)
hexyl 3-methylbutanoate
heptyl 3-methylbutanoate

ethyl 2-oxopropanoate(= ethyl pyruvate)
ethyl 2,2-diethoxypropanoate

ethyl 3-ethoxypropanoate

ethyl butanoate

propyl butanoate

isopropyl butanoate

butyl butanoate

isobutyl butanoate

pentyl butanoate

2-methylbutyl butanoate

isopentyl butanoate (= 3-methylbutyl butanoate)
hexyl butanoate

heptyl butanoate

octyl butanoate

nonyl butanoate

phenethyl butanoate

ethyl 2-methylbutanoate

isobutyl 2-methylbutanoate

(= 2-methylpropyl 2-methylbutanoate)
isopentyl 2-methylbutanoate

(= 3-methylbutyl 2-methylbutanoate)
pentyl propanoate

ethyl 3-methylbutanoate

propyl 3-methylbutanoate

butyl decanoate

isobutyl decanoate

2-methylbutyl decanoate

pentyl decanoate

isopentyl decanoate

hexyl decanoate
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octyl 3-methylbutanoate

nonyl 3-methylbutanoate

decyl 3-methylbutanoate

phenethyl 3-methylbutanoate

pentyl 4-methylpentanoate

ethyl 2-hydroxybutanoate

ethyl 3-hydroxybutanoate

ethyl 2-hydroxy-3-methylbutanoate
ethyl pentanoate

propyl pentanoate

butyl pentanoate

isobutyl pentanoate

pentyl pentanoate

isopentyl pentanoate

hexyl pentanoate

heptyl pentanoate

nonyl pentanoate

ethyl 4-oxopentanoate

(= ethyl levulate, ethyl levulinate)
ethyl 2-hydroxy-3-methylpentanoate
ethyl 2-hydroxy-4-methylpentanoate
ethyl 4-hydroxy-4-methylpentanoate
methyl hexanoate

ethyl hexanoate

propyl hexanoate

butyl hexanoate

isobutyl hexanoate

pentyl hexanoate

2-methylbutyl hexanoate

isopentyl hexanoate

heptyl decanoate

phenethyl decanoate

ethyl 9-decenoate

ethyl undecanoate

isobutyl undecanoate

ethyl 10-undecenoate

methyl dodecanoate(= methyl laurate)

ethyl dodecanoate(= ethyl laurate)

propyl dodecanoate

isobutyl dodecanoate

2-methylbutyl dodecanoate

isopentyl dodecanoate

ethyl tetradecanoate(= ethyl myristate)
isobutyl tetradecanoate

2-methylbutyl tetradecanoate

isopentyl tetradecanoate

hexyl tetradecanoate

ethyl hexadecanoate(= ethyl palmitate)
2-methylbutyl hexadecanoate

isopentyl hexadecanoate

ethyl 9-hexadecenoate(= etyhyl palmitate)
ethyl octadecanoate (= ethyl stearate)

ethyl octadecenoate (= ethyl olelate)

ethyl 9,12-octadecadienoate(= ethyl linolate)
ethyl 9,12,15-octadecatrienoate(= ethyl linoleate)
ethyl 6,9,12-octadecatrienoate(= ethyl linoleate)
diethyl oxalate

diethyl malonate

monoethyl succinate

ethyl methyl succinate
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hexyl hexanoate
2-hexenyl hexanoate
heptyl hexanoate
phenethyl hexanoate
ethyl #ans-2-hexenoate
ethyl ¢s-3-hexenoate

ethyl 2,4-hexadienoate
ethyl 3-hydroxyhexanoate
methyl heptanoate

ethyl heptanoate

propyl heptanoate

butyl heptanoate

isobutyl heptanoate
isopentyl heptanoate
pentyl heptanoate

hexyl heptanoate
2-hexenyl heptanoate
heptyl heptanoate
methyl octanoate

ethyl octanoate

ethyl 3-hydroxyoctanoate
propyl octanoate

butyl octanoate

isobutyl octanoate

pentyl octanoate
2-methylpropyl octanoate
2-methylbutyl octanoate
isopentyl octanoate

(= 3-methylbutyl octanoate)

hexyl octanoate

diethyl succinate

ethyl propyl succinate
butyl ethyl succinate

ethyl isobutyl succinate
pentyl ethyl succinate
ethyl isopentyl succinate
ethyl hexyl succinate
diisopentyl succinate
diethyl methyl succinate
diethyi suberate

diethyl azelate

diethyl fumarate

ethyl methyl glutarate
diethyl glutarate

diethyl 2-methylbutanedioate
diethyl #rans-3-butenedioate
ethyl methyl pentanedioate
diethyl pentanedioate
diethyl hexanedioate
diethyl heptanedioate
diethyl octanedioate
diethyl nonanedioate
diethyl malate

methly benzoate

ethyl benzoate

methyl 2-hydroxybenzoate(= methyl salicylate)

ethyl 2-hydroxybenzoate(= ethyl salicylate)

methyl phenyl acetate
ethyl phenyl acetate
ethyl 2-phenyl propanoate
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heptyl octanoate ethyl cinnamate
phenethyl octanoate dimethyl phthalate
ethyl 9,12-octadienoate diethyl phthalate
methyl nonanoate methyl geranate
ethyl nonanoate ethyl gallate
propyl nonanoate ethlyl vanillate
butyl nonanoate ethyl sorbate
isobutyl nonanoate triethyl citrate
pentyl nonanoate isopentyl nonanoate
hexyl nonanoate heptyl nonanoate
methyl decanoate ethyl decanoate
propyl decanoate

) B=
Bllto] o2H 2= 5 Fdol EAERAL = A, LA Foll ARe| thAtel] o3 A3 d
A, 7 - A A olA 348HA o 2| 235} wk-g-of] ofsf A3 o =H| 2 o] ShtEof girt
ol =H 2 Al thaiA = ot el 2714 AE7F e Ao R B it dllghE ) agdaE
I 22 dago] AahE B %8k carboxylic acidob §Hg-8lo] & 13AF7F ol 2 HA] A =
L o ~H 23} ukSo] A WA ot} T HAE= 7] = TCA 3] 2| citric acid&
B] A== acetyl-CoASt G3-go] Whg-ah= Z=ollx] AR | thatel ofs) A4 €t
SRl T F of|A o 2B 2 Aol FFS PA= IAEA AFY] AHE, TR 25 ¥
opnlimb] A 3, AN AFE & T At BAY Y oA = kS ol 7] ffsia
5

HE 20N ol BE ¥ evle] Frd Aok ag e gl Jdd &

2
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1o,
18,

B RAZRE TRAE AL 2E7} FEH0] ZF
Z5 FA ol o)A E ethyl lactate2} 7o) 31812 HE-3-of ofajA] A == o] ~H 27} U}
ofol vk FA of|A] malo-lactic fermentation(MLF)7} #4838 H @i t]= 91212 MLFtol| 2]
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o
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&
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3 A8 lactic acideh olek2 o] ol 7} SFEhikg-ol o)) AAE ethyl lactater} T
£} Q.

W E A Foll= 3184 ol 2H 23} vk, 7heal vk, Ak ol oy I A3 g
Z}y A 5-o] F7bo] vhAELAL Qlt}. Isoamyl acetate, #-hexyl acetate, f-phenethyl acetate= |
2H| 2 1%} 93] 7FA3}AL ethyl acetate, ethyl caproate, ethyl caprylate, ethyl caprates=
<7

Baldeles B2 $7Y 7FRE Y shetEo] ShrEo] )it A djste| =, ek o
slo| =, acetal, AIE, furan SIFERE T2 ¢ Uk AWE dgto| =9 tFES 2RISR
AL o ELYslo| =2 AA| g2 900%E 2FASFAL 9131 300mg/L(at pure alcohol)ol] B35}
= AFE Utk B3} A ddjsle] =2l acrolein(propenal) 2] EA| %= &1 =St Ld|s}

o|=¢} &H-&o] %3to) oJ3f o E9] acetal 7}2-H| 1,1-diethoxyethane?] $H-f-aFo] 7} B},
A= 3HHE-S tolA " (2, 3-butanedione), 2 3-pentanedione 52 diketone, &7] <4338k B
] ofli= 2-undecanone(methylnonyl ketone), methylhexyl ketone, methylheptyl ketone 52 3L
= methyl ketoneo| &Q1¥t} B alt]o] th2 49l furan 3}3H&E-2 F2F, S-hydroxy methyl
furfuralo]c},
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formaldehyde

acetaldehyde (= ethanal)

ethanedial (= glyoxal)

propanal (= propionaldehyde)
2-propenal (= acrolein)
2-methylpropanal

(= isobutanal, isobutylaldehyde)
2-methyl-2-propenal (= methacrolein)
2-oxopropanal

(= pyruvaldehyde, methyl glyoxal)
2-ethoxypropanal

3-ethoxypropanal

butanal (= btityraldehyde)
2-methylbutanal (= a-methylbutanal)
3-methylbutanal

(= isopentanal, isovaleraldehyde)
trans-2-methyl-2-butenal(= tiglicaldehyde)
¢s-2-methyl-2-butenal

2-butenal

3-methyl 2-butenal

pentanal (= valeraldehyde)
4-methylpentanal

2-pentenal

2-methyl-2-pentenal

hexanal (= capronaldehyde)

2-hexenal

heptanal

2-heptenal

2 4-heptadienal

decanal (= capraldehyde)

2 4-decadienal

undecanal

dodecanal

benzaldehyde

2-methylbenzaldehyde(= ¢-tolualdehyde)
3-methylbenzaldehyde(= z-tolualdehyde)
4-isopropylbenzaldehyde

(= cuminaldehyde)
4-hydroxybenzaldehyde

(= p-hydroxybenzaldehyde)
4-methoxybenzaldehyde(= anisaldehyde)
2-ethoxybenzaldehyde

2 4-dimethylbenzaldehyde

vanillin

(= 4-hydroxy-3-methoxybenzaldehyde)
syringaldehyde

(= 4-hydroxy-3,5-dimethoxy benzaldehyde)

phenylacetaldehyde(= benzeneacetaldehyde)

cinnamaldehyde(= 3-phenyl-2-propenal)
coniferaldehyde

(= 4-hydroxy-3-methoxycinnamaldehyde)
sinapaldehyde

(= 4-hydroxy-3,5-dimethoxycinnamaldehyde)
1-cyclohexenecarbaldehyde

(= 1-formylcyclohexene)

paraldehyde

salicylaldehyde

5-methyl-2-furaldehyde
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octanal (= caprylaldehyde)
2-octenal

nonanal (= pelargonaldehyde)
2-nonenal

2 4-nonadienal

5-hydroxymethyl-2-furaldehyde
3-methyl-2-furaldehyde
3-(2-furyl)-2-ethoxymethyl-2-propenal
S-ethoxymethyl-2-furaldehyde

(H 9-50) B[ FIZEHE 3}2l=E (ketone)

A=)
Aw

1=
e

acetone(= 2-propanone, dimethyl ketone)
1,1-diethoxy-2-propanone
1-hydroxy-2-propanone

2-butanone (= ethyl methyl ketone)
3-methyl-2-butanone
3-ethoxy-2-butanone
3,3-diethoxy-2-butanone

3-hydroxy butanone (= acetoin)

2 3-butanedione (= diacetyl)

2-pentanone

trans-3-penten-2-one

4-methyl-2-pentanone
4-hydroxy-2-pentanone
4-hydroxy-4-methyl-2-pentanone

(= diacetone alcohol)
4-methyl-3-pentene-2-one(= mesityl oxide)
2,3-pentanedione(= acetylpropionyl)
2-hexanone

2-heptanone

0-methyl-5-hepten-2-one

trans-O6-methyl-3 5-heptadien-2-one

frans-3-nonen-2-one

¢s-2-nonen-4-one

2-decanone

2-undecanone

trans-2-undecene-4-one

2-dodecanone

2-tridecanone

2-tetradecanone
2-methylcyclopentanone

1-indanone
2,6,6-trimethyl-2-cyclohexene-1 4-dione
acetophenone(= 1-phenylethanone)
4-methylacetophenone
1-phenyl-2-propanone
3-phenyl-2-propanone
1-(2,3,6-trimethylphenyl)-2-buten-1-one
1-(2,3,6-trimethylphenyl)-3-buten-2-one
4-(2 3,6-trimethylphenyl)-3-buten-2-one
geranyl acetone acetophenone
3-phenyl-2-propanone

4-methylacetophenone
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as-6-methyl-3,5-heptadien-2-one
2-octanone
3-octanone

2-nonanone

3,5,5-trimethyl-2-cyclohexene-1,4-dione
1,2-cyclopentanedione

5-methyl-1,2-cyclopentanedione

(H 9-51) EHC|9| FI2EH 3= (acetal)

A=)
AE

)=
AEH

1,1-diethoxymethane
triethoxymethane
1,1-dimethoxyethane
1,1-diethoxyethane

(= acetal, acetaldehyde diethyl acetal)
1,1, 2-triethoxyethane
1-ethoxy-1-propoxyethane
1-ethoxy-1-isopropoxyethane
1-ethoxy-1-isobutoxyethane
1-ethoxy-1-(2-methylbutoxy)ethane
1-ethoxy-1-(3-methylbutoxy) ethane
1-ethoxy-1-pentoxyethane
1-ethoxy-1-hexoxyethane
1-ethoxy-1-(2-hexenoxy) ethane
1-ethoxy-1-(3-hexenoxy) ethane
1-ethoxy-1-(4-methoxyphenyl) ethane
1-benzyloxy-1-ethoxyethane
1-ethoxy-1-phenethoxyethane
1,1-bis(2-methylbutoxy) ethane
1-(2-methylbutoxy)-1-(3-methylbutoxy)ethane
1,1-bis(3-methylbotoxy)ethane

1,1-diethoxypropane
1,1,3-triethoxypropane

1 3-diethoxy-1-(3-methylbutoxy)propane
1,1-diethoxy-2-methylpropane
1,1,3-triethoxy-2-methylpropane
1,1-diethoxy-2-propen(= acrolein diethyl acetal)
1,1-diethoxy-2-propanone

(= pyruvaldehyde diethyl acetal)
1,1-diethoxybutane

1,1,3-triethoxybutane
1,1,3-triethoxyisobutane
1,1-diethoxy-2-methylbutane
1,1-diethoxy-3-methylbutane
1,1-diethoxypentane
1,1-dimethoxyhexane
1,1-diethoxyhexane
1,1-diethoxy-2-phenylethane

ethyl 2,2-diethoxypropanoate

2,4 ,5-trimethyl-1,3-dioxolane

2,2-diethoxy-3-butanone
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2-methyltetrahydrofuran

anhydrolinalool oxide

furfural (= 2-formylfuran,

2-furancarb-aldehyde, 2-furaldehyde)

3-methylfurfural

5-methylfurfural

1-hydroxymethylfurfural

5-(hydroxymethyl)furfural

2-(ethoxymethyl)-3-(2-furyl)-2-propenal

1-acetylfuran (= 1-furyl methyl ketone)

2-acetylfuran (= 2-furyl methyl ketone,
1-(2-furyl)ethanone)

2-acetyl-5-methylfuran

2-acetyl->-ethylfuran

2-acetyl-4,5>-dimethylfuran

1-(2-furyl)-1-propanone

(= 2-propanoylfuran)

1-(2-furyl)-2-buten-1-one

1-(2-furyl)-3-buten-2-one

1-(2-furyl)-1-penten-3-one

2 5-dimethyl-4-hydroxy-(2H)furan-3-one

4-hydroxy-2-hydroxymethyl-5-methyl-(2H)

furan-3-one

furfurylalcohol (= (2-furyl)methanol,

2-furanmethanol)

2-furancarboxylic acid (= 2-furoic acid)

methyl 2-furancarboxylate

ethyl 2-furancarboxylate

ethyl 5-hydroxymethyl-2-furancarboxylate

ethyl 5-hydroxy-2-furancarboxylate
isobutyl 2-furancarboxylate

isopentyl 2-furancarboxylate

ethyl 3-(2-furyl)-2-propenoate

furfural diethyl acetal

furfural ethyl propyl acetal

furfural ethyl isobutyl acetal

furfural ehtyl 2-mehtybutyl acetal
furfural ethyl isopentyl acetal

furfural isobutyl isopentyl acetal

furfural diisopentyl acetal

ethyl furfuryl ether (= 2-(ethoxymethyl)furan)
4-hydroxy-5-methyl-(2H)furan-3-one
dihydro-2(3H)-furanone
5-ethyldihydro-2(3H)-furanone
5-butyldihydro-2(3H)-furanone
2(3H)-furanone
dihydro-5-pentyl-2(3H)-furanone
dihydro-4-methyl-5-pentyl-2(3H)-furanone
5-hexyldihydro-2(3H)-furanone
dihydrofuran

2 2-dimethyl-5-(methyl-1-propenyl)-tetra-
hydrofuran

furfuryl ethyl ether
trans-5-butyl-4-methyldihydro-
2(3H)-furanone
¢s-5-butyl-4-methyldihydro-

2(3H)-furanone




458 X. 3330 M=t

e

ts

)R A=
O E rsto] == 2R oA pyruvic acidol|A] ollgh-Eol] o] 25= 374 o] FZEA o] A kLo
gk E Aol S Folle AFHL i E A ol oS Atstol whe} Sk
Propanal, /-butanal i-valeral, 2-methylbutanal& & R thA}e] o5 A=+ 15L T2
ATAR 2gdaes B AN T2 S7 Al F-obrlie BhEoll 93 Strecker -3
o] oJaj Ay g =}, EE%J, U159 Abstol ol A7t Foll S7Fek= BEel St
TS deto| =i g glad o g RE fefeh=d viE e 2l o] ethanolysis
WA A E daE 7Y dehE-glad shghE ] W2 AT T2 Rk dlto]
2 g @, syring aldehyde, coniferyl aldehyde, sinapyl aldehyde7} €24 o}, 2 24 2
A7 e B4 Tl et vhan T2t @ ARt vtk @ anjdoA o Bk
B AR §9 AR S, A% 71 5l E i o] e 913 A ol whe} et
Acetal& ddslo|E 182} &F-2o] =35 HA| hemiacetal 2 HIL o]7]o] 3L 12
247} o &&= o] acetale] Ft}, =8 e 9] hemiacetal® A4 acetal S HE Ao 9L I
HAEe dH-S T o9&t} Hemiacetald) 982 v WA =] H]3}o] o] & acetald} b
&2 A w2}, Acetals} ¥HE-2 7F W3- 0 8 A 27 ollA et AERE FARSH
Al WH-8-31aL ketal S 433kt th3E 29l dicarbonyl?l TlopAde dha 5 G R ol o3 AAH
a-acetolactate 2] 2F3}ol| ol A ET}, a-Ketolactater BHE §7] E o F5o] opA| =l
2,3-butanediol & #3| Fth, #a F 7] a-ketolactate7} SR F7F Ao tolMd A+
A9l aacetolactaer} shalol @) 513 2514 413kslo] dobAdo] A4, w2, Hob)
2 vl 2lofol] oA = A= A|TE 2 3-pentandion F R0 2Jai A7 A ET},
al5 methyl ketone v & ol W23k 5Fo]7} ®H|gF B 4zk-g-ol ofa g A4t
e 2 ol se 20l s Ele] A4 Ao e el Sl
Furan 313He2 S/ Al opn|e7k 2 8d vkt v WS g & w S2)of] gy o] Sl
= T Gidl Foll FEol A Foll frEHrt.
ol =fe dRbH O ASHQ V| E THAAL YA, 4 Fole 2 eR 9
o ofaf theFgt acetal S /g g}, o acetald} dHsto| == FHAA ol T}, Acetale 1 2=

Aol &l A=49l &S 7HA AL = A& (diethyl acetal, 1,1,3-triethoxypiopane, acrolein

oflt

diethy acetal )5 7l &, 2 &, £348 & /1AL 3l AR(I Flstol =2 RE
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= 3}3HE 2+ 4-ethyl guaiacol(4-ethyl-2-

methoxy phenol), eugenol(4-allyl-2-methoxy phenol)7} Tk, duk#] ] $Feke 1mg/L 0|54

9t 4-ethyl guaiacol®] T

927} 0.05mg/L AE2 7] wfi-ofl &Fn]of| n] A= <

§Fo) ek,

(H9-53) E3C|o| H= otgt=

et=(furan)

\:]
AE

By
e

phenol (= hydroxybenzene)
2-methylphenol (= ¢-cresol)
3-methylphenol (= z-cresol)
4-mehtylphenol (= p-cresol)
2-ethylphenol
3-ethylphenol
4-ethylphenol
4-propylphenol

2-methoxyphenol (= guaiacol)
4-ethyl-2-methoxyphenol(= 4-ethylguaiacol)

2-methoxy-4-vinylphenol(= 4-vinylguaiacol)
2-methoxy-4-propylphenol

(= 4-propylguaiacol)

eugenol (= 4-allyl-2-methoxyphenol)
methyl-4-allyl-2-methoxyphenol
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4-vinylphenol 1.2-dimethoxybenzene (= veratrole)
2 3-dimethylphenol 1.3-dimethoxybenzene
2 4-dimethylphenol (= resorcinol dimethylether)
2,5-dimethylphenol methyleugenol
2 6-dimethylphenol (= 4-allyl-1,2-dimethoxybenzene)
4-allylphenol 1-(1-ethoxyethyl)-4-methoxybenzene
4-methylguaiacol 4-tert-butylpenol
4-propylguaiacol thymol
carvacrol(= 5-isopropyl-2-methylphenol)

)R A=
i A Foll WiEe] el dlefrt FEEAY gade] dagd osf FEH o
-39 3HgHES F/98kaL o] Zlo] 3l & o (ethanolysis) 35 3Het-Eo] WA Hallt]of
ZAEHA Ak, v de] TR Az Al we Wl sl FEHE Hsde] g2 ke
J

2 dA g 93ty dme Ztsitt, A A2 WEkE 4g)sto| =9} aromatic acide} f

(¢

F+= phenyl carobolylic acid %

of 7] ofgbeha Azict,

1o,
J
o
ofy
o
__>i'4‘
bt
oz
N
A
rr
(i
rC
_&‘Jﬂ
ofrt
o,
Q‘L
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o
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>
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BATe] §7)12h B2 47 el 187074 A 9] A2 mah Akt 2 Ak
(branched chain fatty acid)?] 2-methylpropanoic, 2-methylbutanoic, 3-methylbutanoic,
2-methylhexanoic acid o] SISt} TZFo|X = ofM EALY ghaFo] 71 W2 728mg/Le]l

o= Ao g2 HuEar Qo WekEAbollA gallic acid(3,4,5-trihydroxybenzoic acid), benzoic,

phenylacetic, 3-phenyl propanoic, salicylic, 3 4-dimethoxybenzoic, 3,4,5-trimethoxybenzoic acid
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5ol AZHAT. 2F - = phenolic acid®] el gallic acid®] gHaFo] 71 @it 351 A%

H Tl 35mg/L AEH Abel= Q.

(H 9-54) ER-C|o R7[4t

3 e
formic acid 4-hydroxybenzoic acid
acetic acid 3,4-hydroxybenzoic acid

propanoic acid(= propionic acid)
2-methylpropanoic acid(= isobutyric acid)
2-hydroxypropanoic acid(= lactic acid)
2-oxopropanoic acid(= pyruvic acid)
butanoic acid(= butyric acid)
2-methylbutanoic acid
3-methylbutanoic acid(= isovaleric acid)
2-butenoic acid(= crotonic acid)
pentanoic acid(= valeric acid)
2-oxopentanedioic acid(= ketogluraric acid)
hexanoic acid(= caproic acid)
2-methylhexanoic acid

heptanoic acid(= enanthic acid)
octanoic acid(= caprylic acid)

nonanoic acid(= pelargonic acid)
decanoic acid(= capric acid)
undecanoic acid

dodecanoic acid(= lauric acid)
tridecanoic acid

tetradecanoic acid(= myristic acid)
pentadecanoic acid

hexadecanoic acid(= plamitic acid)
9-hexadecenoic acid

ci5-9-hexadecenoic acid(= plamitoleic acid)

(= protocatechuic acid)
4-hydroxy-3-methoxybenzoic acid

(= vanillic acid)

3,4,5-trihydroxybenzoic acid(= gallic acid)
4-hydroxy-3,5-dimethoxybenzoic acid

(= syringic acid)

phenylacetic acid

3-phenylpropanoic acid(= hydrocinnamic acid)
cinnamic acid

hydrocinnamic acid

4-hydroxycinnamic acid(= p-coumaric acid)
4-hydroxy-3-methoxycinnamic acid

(= ferulic acid)

4-hydroxycinnamic acid

3 4-dimethoxybenzoic acid
3,4,5-trimethoxybenzoic acid
3-hydroxybenzoic acid
2,3-dihydroxybenzoic acid
2,5-dihydroxybenzoic acid
2,6-dihydroxybenzoic acid
3,4-dihydroxycinnamic acid(= caffeic acid)
glycolic acid(= hydroxyacetic acid)
1,3,4,5-tetrahydroxycy clohexane carboxylic

acid(= quinic acid)
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437 42
heptadecanoic acid(= margaric acid) uroic acid
octadecanoic acid(= stearic acid) glucuronic acid
cis-9-octadecenoic acid(= oleic acid) galacturonic acid
9,12-octadecadienoic acid(= linoleic acid) succinic acid
9,12,15-octadecatrienoic acid phthalic acid
(= linolenic acid) gentisic acid
benzoic acid 2-hydroxybenzoic acid(= salicylic acid)

2) A B=

ol ofaf elell 3hrd vl $Pto] AIAE7] wldoll T 2 Felle it gHrEo] 9l
3L 3 R Aol e, A ke 2 o] thAl 3 F pyruvie acid oA FH acetyl-CoA
& 7A A == A =29 malonyl-CoARFE] thAtE|o] A== A=27} Qlek. oA EARe 2174
ol dlekgo] 4tstE o] ARSI S7kekt. 7IeF 24 Ak WAk A1 Foll v E o
A frEEo ke v A Sl 2Rl o] Atshial of v el &k, gk, ek
Ad|Eto] =(aromatic aldehyde) ] 48}l o) B A= 7] wikz-ofl 737] A7l wheh F7Fer,

Acetic, propionic acid 52| AFAEAH o] T S Eolre 98 stal Sag A
AR 9388 - JAlstH el REggIt w30l 7]ofditt, f7)4ke Bt o] pHel #¥

) At FA G L v ek, PR, 55| @ 57 F4E4E Fot I el
3 3

ol\

=2l 7]ofehz Aoz deiA it ol =9} 2k g ol wheh Balir] o] g v]A]

D33
B+ linalool, linalool oxide, geraniol, terpineol 5 T}Fe €| 2377} = o] Q)

o}, w3l "2 FA18) 3R 2R 72 o] = (carotenoid)E ATA £ = ionoid
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e

f-damascenone®] 130-230ug/L, vitispiran©| 150-180ug/L F = g% o] = Ao = gl €},

T Z3tE o] t}. Tonoid 8¢t Foll& a-ionone, p-iononeo] 1mg/L F%=,

(H 9-55) EEC|O| HI=H

l:]
A&

l:]
AR

3,7-dimethyl-1,5,7-octatrien-3-ol (= hotrienol)
3,7-dimethyl-1,5-octadiene-3,7-diol
citronellol

geraniol

nerol

linalool

as-farnesol

trans-farnesol

myrcenol

nerolidol

4-isopropylbenzyl alcohol

(= cumic alcohol, p-cymen-7-ol)
p-cymen-8-ol (=g,q,p-trimethylbenzyl alcohol)
m-cymen-8-ol

a-terpineol

[f-terpinecl

y-terpineol

1-terpineol (= p-3-menthen-1-ol)
1-terpinen-4-ol (= 4-terpineol)
3-terpinen-1-ol

carvotanacetol

ds-carvotanacetol

isopulegol

p-1-menthen-9-ol

isocarveol (= p-1(7) 8-menthadien-2-ol)

5-isopropyl-2-methyl-acetophenone
(= 2-acetyl-p-cymene)
f-damascenone
3-ethoxy-1-(2,0,6-trimethyl-1,3-cyclohexadienyl)

-1-butanone
(2)-1-(2,6,6-trimethyl-1,3-cyciohexadienyl)-2-
buten-1-one

g-ionone

p-ionone

dehydro-p-ionone
ci5-4-(6,6-dimethyl-2-methylene-
3-cyclohexenyl)-3-buten-2-one
trans-4-(6,6-dimethyl-2-methylene-3-
cyclohexenyl)-1-buten-2-one
trans-1-(6,6-dimethyl-2-methylene-3-
cyclohexenyl)-1-buten-3-one

carvone (= p-0,8-menthadien-2-one)
carvenone (= p-3-menthen-2-one)

camphor (= alcanfor)

fenchone

pinocarvone

carvomethone

linalyl acetate

ethyl geranyl ether

1,4-cineole
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pinocarveol
trans-pinocarveol
myrtenol
bomeol
isobomeol
fenchol (= fenchyl alcohol)
a-cadinol
y-eudesmol
dihydrofarnesol
quercitol
inositol
deoxyinositol
[f-sitosterol
ocimenol

f-cyclocitral

phellandral(2,23-trimethyl-3-cyclopentene)-

acetaldehyde (= g-campholene aldehyde)
citral

trans-6,10-dimethyl-5 9-undecadien-

1,8-cineole (= eucalyptol)

ethyl linalyl ether

ethyl terpinyl ether

ethyl neryl ether
tetrahydro-5-isopropenyl-2-methyl-2-vinyl fran
0,8-epoxy-p-1-menthene (= pinol)
ds-rose oxide

trans-rose oxide

nerol oxide

linalool oxide

ds-linalool oxide

trans-linalool oxide

edulan

4 4a-epoxyedulan

4 4a-epoxy-4 4a-dihydroedulan
vltispirane

1,4-epoxy-p-menthane (= 1,4-cineole)
1,8-epoxy-p-menthane (= 1,8-cineole)

2-acetyl-p-cymene

2-one (= geranylacetone) limonene

2 A4 A

A= S ERagol ol ERElo] glor] 1% A Fugols] the] na
tell 22 o] "t} Monoterpene 24 5= 107] 9] St 2] - SjAo] 2o
linalool& H|ake] el gkef shefgh 35 7HAAL Ql= Ao] Bk =0 Q= #2319 of
e AFYP o2 57 glucoside® FAJHAL ek, Eoll & Hom 7k Ho] fEd o
2 % 8-S dakslt} . Linalool oxide:® EX& f-219] linaloolo] AFsl = HA A= 7] = 51
g - S5 - 7Y A A Aksrt 27 E o] AAET &g linalool, terpineol 52 B Z

o] YApEE

24 A5 o B

glo] A8,
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Tonoid i}i}%—% Eego] o 7R 0| =0t SR T Y F3tet v (FFEH| 0]
t}. 7% a, f-ionone, f-damascenoned} vltispiran®| 58
SI3HE 2 f-carotene L ZHE A EE Aol lFH AT

f-Damascenone 95 ELo} ofel Foll gy H o] QAW Bt 23
1/5~1/10 A %=htel HA| egow Bl S57 Al A Hot.

BAT)e] S e FRFG PRI 1 2 5L Tuold falshe 3 Tl
X5 9] 3} gof:= linalool, terpineol 52| HZ3o] =7 7]a8}aL It}. Linalool oxide:
linalool AEe] 3o G Jeh}A ghort Ga el Fol 7618, lonoid H3E
a, f-ionone, f-damascenone % 9] sl#tal EZe Fo v GEA] Qa1 FeH JAE o
t}. 53], iononed k7t @ A& (oily)dt £ &S Fi1 f-damascenone?] G]= 0.01mg/LEA]

O
=
ATHE 22 PN SFS =] $9} FAS B Tl =2 7HA3 Yk, Vitispirane
=
=
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1) FE (lactone)

i HollX fFEEH 7274 S ol 22kal 3= ghEo] Bl of] gy H ol it} %
o M= U &S 7FA| 3L 9l oak lactone(f-methyloctalactone) o] 5
B E] ot 50 A E suFell= 0.8mg/L E3HE O Sl Ak
< Za 0 T wjd R op 2jztk 9.3 v dol] Bo] EAIgrHE B} )t ©] oak lactone
TAE Frell ol ke o] ERlE o, of A& o]eldle oA fid

butyrolactone@} y-nonalactone=. gHr%]o] Ut}

Fo
ol
A
o,
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Hy
=
R

rlo
(&

2

2) 3 shh=
2} 3}3HE(dimethyl sulfide, dimethyl disulfide, methionyl 3}3H= )2 $heF2 0.1mg/Lo]
F 3} opn| ik b2 K 3k 31 go] A HrkaL AZbE AL glet, v H A Sl

e FAsHA s o] 7 shgheol 7HAAL Sl B ekl A=Al WA g

=
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of] vl Hoj| A 8% =& arabinose, xylose, galactose, glucose, fructose 52 &
FE T3k Qltt. ol& AR T2 ulEe] 9 AE<I hemicellulose2] 73] o 23]
A E A0k glucosidet} rutin(ZHAY flavonoid M A) 0 2 HE & A HTH vl E 7 27]ol=
xylose$} arabinose”Z} tF--0] X9k #7Fo] o x| H pentose/hexose ] H|&0] 7H48)] Uzt

t}, Galactoset= 101 o]A} A7H Bt oA glucose, fructose} $H] A< HT,

4) Sterol
B-Sitosterol E 0] 2] glucon 5 sterolF %= $HF¥0] AT}, Sterole A% ol v HollA &=
st} BJo 2 EAetH Aox TES 4o 4 Qi

5) Ethyl carbamate

Urea®} of|gh&-0] k251 ¢ ethyl carbamateZ} A4 HT}, o] HFS-& 71 A3}l A Z18) & 7]
Hoh. FEFEY FRT0l FHol B2 AL o] o] ofgit}, whebd £ 3l9] ureas H
gk Zol= o] Fastt), o4le] urear EEIF| EA8h= arginineo] AR oJ3] A}

=S AEE BE0] At} 94918 ureased] B4R A st 940S RO EM ethyl
carbamate @] Y-S JA|ot= A7} HZol| o] Fol A AL gt} HdH, arginines o] 8314

23 AR AT% o] FolA 1 gl

(¥ 9-56) E2C|9| [actone

434 429
4-hydroxyhexanoic acid lactone 4-hydroxydecanoic acid lactone
(= y-caprolactone, 4-hexanolide) (= 4-decanolide, y-decalactone)
4-hydroxyoctanoic acid lactone f-methyl-y-octalactone
(= 4-octanolide, y-octalactone, f-methyl-p-nonalactone
5-butyldihydro-2(3H)-furanone) y-butyrolactone
trans-3-methyl-4-octanolide y-valerolactone
(= whisky loactone) y-hexalactone
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ds-3-methyl-4-octanolide

(= whisky lactone)
4-hydroxy-3-methyloctanoic acid lactone
das-4-hydroxy-3-methyloctanoic acid lactone
trans-4-hydroxy-3-methyloctanoic acid
lactone

4-hydroxynonanoic acid lactone

(= 4-nonanolide, 7 -nonalactone)

4-hydroxy-3-methylnonanoic acid lactone

y-undecalactone
6-methyl-7-hydroxycoumarin(= scopoletin)
6,7-dihydroxycouomarin(= aesuletin)
urnbelliferone

7,8-dihydrocounmarin(= daphnetin)
6-hydroxy-7-methoxycoumarin
7-hydroxy-6-methoxycoumarin

ellagic acid

luteic acid

(¥ 9-57) B2HC|9| & oiEt=

A=)
AEr

)=
AEH

methanethiol

ethanethiol(= ethyl mercaptan)
dimethylsulfide

(= thiobismethane, methylthiomethane)
diethyl sulfide(= ethyl thioethane)
diisopropyl sulfide

diisopentyl sulfide

di(3-methylbutyl) sulfide

dimethyl disulfide(= methyldithiomethane)
diethyl disulfide

(= ethyldithioethane, 3,4-dithiahexane)
diisopropyl disulfide

dimethyl trisulfide

(= 2,3 4-trithiopentane, methyltrithiomethan)

3-(methylthio)-1-propanol(= methionol)
ehtyl 3-(methylthio)propanoate
2-thiophenecarbaldehyde

ethyl 2-thiophenecarboxylate
thiazole

4-methyl-5-vinylthiazol
2-(methylthio)benzothiazole
3-(methylthio)propanol
5-(2-hydroxyethyl)-4-methylthiazole
2-acetyl-2,3-dihydrothiazole
2-formylthiophene
2-formyl-5-methylthiophene
3,5-dimethyl-1,2 3-trithiolane

5-methyl-2-thiophenecarboxaldehyde
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(& 9-58) EHLC|Q| Et3t=E

qEH 38
rutin glucose
arabinose fructose
xylose g-mannose
galactose f-mannose
(E 9-59) ErRirlo] W 2tee
43 435
trimethylamine methyltriethylpyrazine
isopropylamine 1-methyl-2-pyrrolecarbaldehyde
furfurylamine (= 2-formyl-1-methylpyrrole)
etlhylmethylamine 1-ethyl-2-pyrrolecarbaldehyde (= 1-ethyl-2-
pyridine formylpyrrole, 1-ethylpyrrole-2-aldehyde)

2-methylpyridine (= g-picoline)
3-methylpyridine
phenylacetonitrile

(= benzyl cyanide, benzeneacetonitrile)
methyl anthranilate

(= methyl-2-aminobenzoate)
histidol (= imidazolethanol)

2 5-dimethylpyrazine

2 5-diethylpyrazine
trimethylpyrazine

2 5-dimethyl-3-propylpyrazine

tetramethylpyrazine

1-isopentyl-2-pyrrolecarbaldehyde
(= 2-formyl-l-isopentylpyrrole)
tryptophol (= 3-indoylethanol)
glutamic acid

proline

phenylalanine

glycine

tyrosine

alanine

histidine

lysine

methionine
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(H 9-60) E2C[9| ether 2t2t=E

)=
A&

)=
e

1-ethoxy-4-methoxybenzene
ethyl 4-hydroxy-3-methoxy-benzyl ehter
(= ethyl vanilyl ether)

1-ethoxy-1-(4-methoxyphepyl) ethane
3-ethoxy-1-(2,3 ,6-trimethylphenyl)-1-butene
4,7 7-rimethyl-6-oxabicycle (3,2,1]-3-octen(= pinol)

(E 9-61) E2C|9| 7|Et 3}EHE (pyran, coumarin % hydrocarbon )

)=]
Awv

1=
e

3-acetyl-4-hydroxy-6-methyl-2-pyrone

0,7 8,8a-tetrahydro-2,5,5 8a-tetramethyl-5H-
1-benzopyran

2,4,5-trimethyl-1,3-dioxolane

2 4 6-trimethyl-1,3,5-trioxane (= paraldehyde)
ci5-2,0-dimethyl-2-hydroxy-3,6-epoxy- 7-octene
trans-2 6-dimethyl-2-hydroxy-3,6-
epoxy-/-octene

as-2 O0-dimethyl-3 6-epoxy-7 octene

trans-2.6 -dimethyl-3 6-epoxy-7 octene
6-methyl-7-hydroxycoumarin(= scopoletin)
6,7-dihydroxycouomarin (= aesuletin)
umbeliferone

7 8-dihydrocoumarin(= daphnetin)
6-hydroxy-7-methoxycoumarin-3-
hydroxy-2-pyranone

3-acetyl-4-hydroxy-6-methyl-2(H)-2-pyranone
1-(2,3,6-trimethylphenyl)-3-ethoxy-I-butene
2-hydroxy-3-methyl-2-cyclopentenone

2 3-dihydro-3,5-dihydroxy-6-methylpyran-4-one
indan-1-one
3-acetyl-4-hydroxy-6-methyl-(2H)-
pyran-2-one

2-methylcyclopentanone
2,6,6-trimethyl-2-vinyltetrahydropyran
1,2-dihydro-1,1,6 trimethylnaphthalene

(= 3,4-dehydroionene)

methyl-3-quercetin

toluene

naphthalene

1,3-butadiene

lignin
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A A %)= o &2 3](Ehrlich) A 2E %3}, leucinel| A isoamyl alcoholo] A== 3}
A7} phenylalaninel| 4] 2-phenethyl alcoholo] A ¥ 24 o] o 7]d]] L3t}

RCHNH,COOH — RCOCOOH — RCHO — RCH,OH

@ =% (glucose) S 27 ofpr|ieat AeHd 34 T A== A (2-ox0 acid) 27H

A,

el

T ——— RCOCOOH(g-keto acid) — RCHO — RCH,OH

D 33 4 : lactic acid

2) TCA 3] & : citric, succinic acid

B 95 g% AWake] 71=53) : palmitic, linoleic acid
@ 'R At A - caproic acid

B o =it 5

© %23} Grlstol =413} : b E

7+ A& g-oxo-isocaproic acid

oFA| EAFo]U propioinc acid B2 butyric acids AF A AR shako] v gAA o 2 =
o op ARy Bkt T Aol L HEAE el =L, A HY B FH o vhe
AskA| gFe gFo] H}, a2} P v T/ H]§] butyric acid(5H4}), propionic acid
2 ethyl butyrate®] $teFo] 11 fFo] 54 F7|E F3kaL 7] wiel FF¢] LR d=

butyric acid®] 2= <] Tz} 4 g3}
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Ao S71) AAA FrNE Fol F2| At
Aol 350 = ethyl linoleates= A}& Abslo] 9]} ethyl azelate semialdehyde 2
s =o] fr3 el o] ek, wEgh, g At ddo| 2B 2 &Fu; $] 7] EE 9
Hel EAo|7| = s}, v]#F2] a-oxo-ethyl isocaproate a-keto-ethyl isocaproateZ} isoamyl
alcohol FE3HH A9 HU3FS =) o] =4 H&S Fold B4 HFd vl
isoamyl acetatet} ethyl caproate”} 2+ 23} 37|22 o] Hr},
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7t2Rd shetEe dSFo| Abstel ofs) YAEHARE 2 Aoy Eaflol= AR
ofsh= B9 B 7hE2 R Sgte2 549 FIE THAE Ao] ol FRY F2E 54
e Fagh AR shtoltt,
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7) Oxygen heterocyclic compounds

Oxygen heterocyclic 3}3HaE2 7 Eslal Eo] &2l 7|5 71A AL = A o] W}, Furan
s}tEo woto] vz B3 T4 2 FF EE AR 935S HeuA opreglz Y
wkg-olut glad o] gaf ol of A A3t

Furan 3heHE-2 S 73 ol nf=gopit ofele] Wom Sute] A A

A AFolli= ipomeamarone®] $H3-%o] 91o] 2-furancarboxylic acid2} $F

2= (Jactone) 0L} furanone2 E-8-2] G-Z 3k (sweet) WAL 7l 2@ WA E 7172 9= A
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HE =A% =4 EU 7|&($127]) H] 3L
1 Isoamyl acetate gk 7 ek
2 Furfural eh] 339 =
3 Ethyl caproate(Ethyl hexanoate) — AFgF 2 gk
4 Hexanol =3 1.0 e
5  DMTS(dimethyl trisulfide) 3+ 3 =
6 Ethyl laurate FHC1EH) 12 =
7 Vanillin aldzbsk 43 =
8  Whisky lactone FIEF 266 ofeke
9  Isovaleric acid e 2 ofet-

10 Phenyl ethanol Zn| &k 15188 et
11  Diacetyl HE & 0.1 =
12 Geraniol z3 19 gk
13 Linalool H =38k o e
14 Acetaldehyde A=A ol 8k ol et
15 Malwol e =
16 4-Vinyl guaiacol FAE 71 ol

K.-Y. Monica Lee, Alistair Paterson, John R, Piggott, Graeme D, Richardson, Journal of the
institute of Brewing. 106, pp. 203-208 (2000)
* dilution 23% EtOH

(#9-63) &7 d2 252 TAZQ f{A7| &ofl 7|0
38 A7) g7l 719& %) 2§ Wl 71o& %)

dFSF 4.4

3-Methyl-1-butanol 82

Other alcohols 18
A 3.8
of| 28| =27+ 28.5

Mixture of Ethyl acetate 88

Ethyl hexanoate
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Ethyl octanoate
Ethyl decanoate
Ethyl dodecanoate
Isoamyl acetate

Other ester

7hEd = 63.3
Mixture of Isobutyraldehyde
Buthylaldehyde

Isovaleraldehyde
Valeraldehyde
Diacetyl

Other carbonyl compound
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2Al(Heating Regime)  49,99~100
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EZ2|0Y 257
Z A Gallic acid) 317
Z0|Z  43,252~256,258~259

et 5

F(Reduced Pressure Distillation) 95~97,
101,212, 218~222,224, 235,346,368, 370~371,
375,384,387,392,394,401,417,420

H(Gum) 336

Lk
[=]

274

M

oY oY

dA@ER) 272

ox

SFEHE A4 (film heat transfer coefficient) 83

T70F 23,43,48,192,195,198~199, 207, 233, 239,
244,367~368,370,372,375~376,380~381, 384~
386,392, 394~396, 402, 407, 412, 419~420, 475,
483~485

g YIS 135,159~160, 191,205, 214, 223,296,
315~316,367,376~377,379,447

g5 X2 HFatty acids) 52

TZH(ZR) 21,4895 213,241,246,267~268,271,

276~281,284

o
rc

(BRek) 278

ot
]

ot

Z5E)  21,48,95,213,246,267~268,284
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ot

HI
Rl
b

|&AHlonger chain fatty acid) 134
244
HHIHERAEEE) 269

7}(Gorzalka) 289
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M
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=
13
pot
It

20,22

I:JI-JI-JI-JI-_II:.II-JI-JI-J

&2
rE
o

(EIREE) 269~270

Tteb 132,182,253,255~257
ME7HBlender) 166~167

A(Citric acid) 182,252~253,259~260
T 269~270,273~274,277

206~208

Hm

TE
2t Mt (la Grande Champagne)  176,180~181

227,233,250

[

20| 7 A (Grey goose) 296

|

2R RIAT| 23,26~29,105~106, 144~147, 149~
152,154,161, 166, 168~170
=Et0|ZYII=0|E &2t (Glycoalkaloid
solanine) 294

o Y
(=]

24,81,104, 215,225,229, 246,260, 372~375,
400,413,421,482



=4 HIE 207210~211

7|4=0|(Kissui) 292

7| HH(VLE : vapour-liquid equilibrium) 62,

7| HHE F(VLE : Vapour-Liquid Equilibrium
Curve) 93

A H|0|=E(Gibbs Phase Rule) 64

g5 274
LHE Ol (Internal energy)  80,84~85
LHE & (sight glass) 104

b

H2Zt7|(Condenser) 24,27.80,96,101, 138

344~345
LIS Fol(Juniperus communis) 33,342

(F%&E) 2241

FH0|3 AL|Z2|X(New-make spirit) 54

FEHAT|S (Neutral sprit) 292

Cta 4 MU (Perforated Plate) 57

Ch2tAl 871 220

CECHAl CHAL B2 (Multi-Tray Batch Distillation
Still)  60~61

CHoh Z#(Reflux stil)  61,347~350

3 35110~112

HEZE 196

CHAl ZF(Batch Distillation) 22~23,26,49~53,
55,60~G1,68~70, 74, 80,105, 109~111,136~137,
140, 144, 157~158

a

A BRI| 2326

r

_IEI_
tAl Z3F O|Z(Batch Distillation Theory) 69
HIE (BEEE) 39~40

fE19| #X|(Dalton's Law) 63

rm

rm

o

on
ol

|
[=]

T 194

22U (Molasses) 23,34, 48,192,239, 244, 256,292,
300,302~305,307~311,314~315,334

A 202 253,255~256

S3H(#EfL, Mashing) 25~28,107, 121, 123~124, 126,
129~131,138~139, 141~142, 144~146, 150~153

&5t (diastatic power DP) 124, 144

&st&(Mash Tun) 129

&a} 84(Mashing Water) 129~130

gotE 25129138

CHE = (kaE) 270~271,273~274,284

=2|0g 257

|
=
CH= (convection) 80,82~83,85,93



L= &4 (Convection heat loss) 85,93
A

OH AR 201
o C|AER||0|M(Double Distillation) 54
HE Zl(Double gin) 344

HI|2| S(Duppy's share) 324
I (Dunder) 319
O|ZHAHOf| R (Ethyl decanoate) 318
HAEZ 148152~153
S(copper) 86,104

SH0{HDynamic method) 297

BT 274
= 74| ZEA| AR two columns system) 105,319

FEER(f KZ) 24,123~124
S(Weir) 57

C0|E2| HIF T 291
CIOFMIE  396~398,453,458,471,473

CIH|2H 0| = (Diterpenoides) 351

2t22| #&l(Raoult’s Law) 62,64,66

20| E(Light) 164

2t0|EZ 110,112

2t0|E AL|2|X(light spirits, neutral spirits) 112~114
2}=(lactone) 163,338 415,465,470,475
H(Rum) 25,31,34~35,41,300,364

| ALE (Reposado) 327337

gHIE|I0|0] Z&H(Rectifier column) 105

AHIE|mbQ MM (Rectifying section) 56,58
ZH|X(T. YE. Lowitz) 297
Z2ME(Lowland) 168

2201 C|AE|0|M(Low Wines Distillation) 54
EXNREURLRLREZF 274
EA XN (luksusowy) 290
2|&2{ 4 (inolenic acids) 163
2|sdthLinoleic acid) 224
2|F A (Liquefacere) 352
2|F 2 (Liqueur) 1932~33,287,342,352~356,358~361
2|F0l(Liquor) 32~33,352,358
2| T (Zt) G 2t7] 250

Ok E (Massecuite) 307

OtQELO|  48,231,269~271,273~275,277

LR (Feints) 139~142

WOF 23~26,28,121,123~127,129~130, 132, 141~
142, 144~146,149, 151,153

I HH|-E| 42| B (McCabe-Thiele Method) 76,93

H2|(Head) 137

H20l(Maguey) 335

HIZ 48,195.199,207,368,375,381,418~419

I ZZH(Mezcal, Mescal) 327 331,336

&M M(pyrolegneous acid) 340

2 2(Mole fraction) 63~64,75

=
=
2=
=—

E |AF|(Malt whisky) 23~29,71,99, 104~105,



123,128,134, 143~146, 149, 159, 166~170
I HE 372~373,427~428,444
2IIES  192,252~253,260~261
2EF 274
O|C| & (Medium) 164
OIRI™(EAH) 277
O|FFHKER) 272
U(Wheat) 146

HHEZl 163

HEAF2OH=H(BAS ARMAGNAC) 184

Bt (#448) 280

Bob(Rok) 281

2otz 124~125

22 (BB, Fermentation) 20,22~23,25~28, 30,
34~36,39~41,43,47~50,52~53,55~57,60,62, 68,
80~81,85~86,93~95,97,105~107, 110, 114~115,
121~124, 126~127, 129, 131~135, 137~139, 141~
142, 144, 146~148, 150, 152~157, 160

258 X (Fermenter, Washback) 26, 129, 131~133,

BISEE 2AT[SIO|= 398 436,453, 458~460, 462
HHZH 268,286
HHZ! 183,426~429, 433,436, 438~444, 447 453,

458~460,462,465~466

BH7HETF) 268
B2 204~206

BRI (E338)  20~22,48,50,97,99,265,267~278, 280,
282~285

BHEH(E38)  214,226,233,298~299,391

tH=Z(Bubble cap) 57~58,319

HEGEE) 283

HIWEIEl 32,353

-Ot2EM| 152~153

HCHvoda) 289

HEIHVODKA) 19~20,31,48,56,59, 112~114, 231,
289~299,326,352

HZ20H|2|(Borderies) 176

H2| 24~25 41~43 48,123~127, 141, 144~145, 147
192,195,197~198,200~201, 203, 205, 207, 210~
211,233, 244,270,342, 368, 372, 375,384~385,387,
394, 401,403,405, 412, 420,426,474, 483~485

T (ZEE)

A (rEE) 208

H2t &L U2 (Bois Ordinaires) 176

He|A 41~42

BSF 274

SAHradiation) 71,81,83,93

SAIE 24 (Radiation heat loss) 83,85,93
(spirits, body) 51~53,96,109

=5
F7i(2nd cut) 51

ric

C12|(les Borderies) 180

O i

E2}les Bons Bois) 176,180

olL

SAH(BER) 272



=3 (BkERE) 270

Hr HC

2| L& (separation equivalent) 71

HI

M(milling) 25,28,124, 129,138, 141, 149~151
= 274

HT

HL

2l(Cutting) 51,54, 139,154

2IEH(Analyser Column) 154

HI

T

HIHBrantswka) 290

T

O] 19~20,29~31,33,36,48~49,52,95,97, 109,
173,175, 177,179~180, 183~187,192, 213,231,291,
303,324, 327,358, 381, 443~445, 447~448, 452~
469,471,474,478,486
EH2Y2|(Brouillis) 183

=9t QLC|t2|(les Bois Ordinaires) 180~181

1]l

2t (Blanco) 327337
=S (Blending) 29,110,127, 144, 166~170, 184~

]

185,290,292~293,297,302~303, 310,319, 323,
325.344~346,360~361
HISEA

H|AEFT|(specific enthalpy) 64,73, 84

Z0|E 253,255

H| & (boiling point) 68~69,157
HISAl(Hydrometer) 29,51~52
HIZSE 87

H|Z A(Bikos) 18
H|H|'2(Biphenyl) 339

BHIC| AT (laPetite Champagne) 176,180

AFO|E Z2tA(Sight Glass) 51~52

AR 252~255,261

AFEf2=4=(Sugar cane) 34, 110, 148,239, 244, 256,
292,300~315,349

AT 36,134,179, 181, 187,205~206, 208, 210~211,
213,221,234,269,281,301,304, 312, 368~372,
405,412~414, 418,440

0| = (@RR)  252~253,259

Hl(Re8) 211,234~235

>

>

I 208,405~406,412, 415,417,472, 480

r

>

F2| A Ak(salicylic acid) 317
Kt EF

U

54,110

X(phase) 65,81

AL ]2 (Relative Volatility) 49, 64~66

@t(Phase changing) 80,87

F(Ambient Pressure Distillation) 95~97,
101,104, 212~213, 215,217,220~222, 224, 368,
370~371,375,387,392,394, 399~401, 417~420

AFEE B2 7|(Charentais pot still)  182~183

MEF 274

M 277

MEH(Sugar) 32,34, 132,152, 244,253~258,291~
293,300,304~305,307,310~311, 313,330~331,
352,356,360~361

d+E0a%) 39
2RF(NEE) 270

=
A2 (Psoralens) 360



AMAT(NEYEE) 41
22t H&E 323

A
T
AL
T
A
B
A
T
A
=

O
>

MOkE) 221
) 335

(o]

1=
v
>
e

A
og*

SXH7| 202

|

ZEA 252~253,255

A

M

23,28~30,34~35,44,47 53~54,121,131, 134,

0

155, 161~165,169~171, 175~176, 183~186, 188, 192
~193,211~213, 215,223, 229~232, 242, 275~276,
289,291,293~294, 300~304, 308~311,315~317,
321~324,326,328,331,335, 337~338, 340,352, 357,
373~375,380,387.392, 395, 401~403, 405,407 414,
416~418 420~421, 426~427 436, 440, 442, 453,
458~460,465, 470,473~474, 480,482

=% 4749~50,52~53,56~57,60,62,68,71,80~81,
85~87,93~95,97,99~100,105~107 110, 114, 122,
177,193,197, 201,204~205,207~211, 213, 215~
217,219~224,234~235

&E19| ZF(Wash Distillation) 53

3|

>

o

_EHd 2
—3S S

Z7|(Shell and Tube Condenser) 102

Ml

AR EIHSzumswka) 290

A8t l(swan neck) 71,137

AKX 32|21 YIAT| 105~106

AT BE YIAT| 24,104~105

AT YIAT| 24,29,48,53~54, 104,110, 121,127,
132, 144,149, 151, 166

A#(scum) 211

AEHIRAOIE 252~255

AEE Z22}Ql(Strong Low Wines) 54

AEE H|Q1X(Strong Feints) 54

AER[H MIM(Stripping section) 56
AEBl X} (steam jacket) 100

A&l I (steam coil) 100~101

AT|2|X Chsprit plate) 58

AL|2|X ZF(Spirit Distillation) 53~54

S22 (sloe gin) 359

A& 2LH|5|E(syringaldehyde) 163

FETEE) 239

M) 277

AXH(heart wood) 161

AAL AZ

B 23,39~43,48,52,191~193,195~201,205~207,
209~211, 218,233, 244,269~270,272,276~277,
292,301,368, 370, 372, 375, 384~387,392~395,
398,402,408, 411~412, 416,418, 420~421, 473~
475,483~485

YAFE 274

# B (bitter honey) 332

OF=fal|0|X Z&(Analyser column) 105
Otd|= (Asejo) 327~328,337~338
OfSh(FsFIE, 5L, FIRZ, FIEE, WEIE) 20,22

He
t
OFL|AFHI|(Aneas Coffey) 105
=
t20t=F(Armagnac) 30,48, 109~110, 175, 184~

0



186,188

OtH|2|ZH 2IA7] 108

OtO|l At 126~127,152,192,205,252~253,255,260
~261,295,307~308, 335,367, 376~377, 382~383,
388,396,398~399, 411, 419~423, 429, 447, 465,
471~472

oto|le7I2 Y BHS  395,399~400,443,458,475

Ot2l 367421~425,475

OtUZ A 148~149

OFUZMEI 148~149,153

O ZE 252,255

OtMIER! 396~398,458

OtME LTSHOIE 298,458

OFAIFEF 252~253,255

OrRTE| 48,50,367~368, 373,375~376,380~381,
394,403, 405,407 413, 416~417

OF520HH|EHAqua Vitae) 23

O3 Z3|Q!(Acrolein) 296

ALISHOI= 52,58, 113~114, 296,298, 308, 319~
320,324, 350,368~371, 376,392, 394~396,398~
399,401~403, 408, 414, 433~434, 436,439, 447,
453~454, 458~460, 462, 472~473, 482

U O[SHO|= Z&E(aldehyde Column) 320

2t (Alambic) 182,290,336

LHIEI AElembic still) 109

19~21,24, 29, 31~33, 35, 38, 43~44, 47,50,

52~53,55~56,58~60, 67~68, 75~76,79,85~87,

90~91,93~94, 96,101, 105~110, 112~114, 121,

130~131, 133~135, 138~142, 145~146, 148, 150,

152~153,155~161, 163, 171,176~177,179~181,

183~184, 186, 188, 191~192,205,207~209, 211,
213~214,216,218,220~225,227,232~234,239~
241,243~246,248,252,258,261,268~269,271,
281,285,289~292,295~300, 304, 308~309, 311~
312,315~317,319~322, 324, 332~334,336~337,
343~350,352~357,360~361,367,369~371, 374~
377,379~383,386~389,392, 395~396, 401~404,
408,412,417~418,426~430,433~434, 436,441,
444~448, 452~453,458,460,471~474, 476~4738,
480,482

a-22DAICH (glucosidase) 153

o-OFZEHH| 144, 152~153

O0fZ EHC|(Apple Brandy) 30

HENH (AR 269~270

o= 274

O{#|0|E E|Z2|0FLHAgave tequilana) 326

O[LAX| B Al (Energy equation) 84~85

OAEIZ  134~135,140~141,159,171, 182, 191,205,
213~215,222~224,231~232,236,272,281~282,
285,299,308~309, 313,316, 318, 324~325, 367~
370,381, 384,386~389,391~392, 395,402,404,
412,414,430,433, 443, 447~448, 452~453, 458,
462,465,471,473,476,480,482

O|E! OFMIE{|O| =(Ethyl acetate) 318

02! 7tH}H|O| E (Ethyl carbamate) 97,312,350,



356~358
QT (enthalpy) 73,84
O 2t(&B) 20,25~26,31,44,47,112~113,129, 150,
171,177,183, 188,191, 213, 225~227,233~235,
246,248 250~251
HAEE2 (615 AZ)
HO7|(FKH%) 197

HAAl =
-1 o

123~124

F(Continuous Distillation) 22~23,27,
31~32,55~60,68, 74,105,107, 109~114

AL A (Coffey syil) BF7| 22~23,2731~32,55~

59,74,105,107,112, 140, 144, 154, 177,186, 188,

192,212,239,244,336

ek 209

I'

&A1 8385093

X (thermal resistance) 83

ne ne e

= (Heat Transfer) 80~84,93,104
@ 2HIOKOsobaya) 291
@ FH|EFOkowita) 290

10)

3E 28 34,53~54, 121,130, 142, 161, 163, 170

to

EFZ0H=F(HAUT ARMAGNAC) 185

)

2=2=(Corn) 36,40~43,48 107~108, 123, 144~152

mio

C|LtZ(Ordinaro) 336
22214k Oleic acid) 224

22|1% 182,253,255,257

il

22H|EH=(0rtho phenyl phenol) 339

87| 192,229~231,236,373~374,416,418

Q|F 7+E W4l(calandria) 100

2&H(Analyser column) 114

&2t (Agave Azul) 35~37,48,326~333,335,337

0| 274
2 Al(wash) 54,71

Al C|AE2|0|M(Wash Distillation) 54
ALK HEEHHE(A.0.0 175

& 8%7|(Worm Condenser) 102

Al SF(
=2 22| (wyborowy) 290

(Agava tequilana Weber, blue) 329

AT |(Whisky) 19~20,23~29,31,36,44, 48~49,53
~54,68,71,95,97~99,104~108, 110, 119, 121~124,
126~128,130~134, 138, 141~147, 149~152, 154,
159,161,163, 165~171, 192,213,231, 293~294, 297,
303,322,324, 337,357,381, 405,416, 426~430, 433
~443,470~471,473~476, 478 481~483,486

2|3 2L22l(Weak Low Wines) 54

2|3 HIQIX(Weak Feints) 54

714 163,182, 192,204~205,208, 210, 234, 236,
259,282, 284, 307~308, 316,322, 367, 386, 389,
392,400, 405~407,409, 413, 415, 430, 433, 438~
440,447 460~462, 472

29| 2 (Ghost's share) 324

AR 208,397~398, 407,409,417, 439, 447
= 224227

FEY(distillate) 50~52,68~70,72,76,78,80,94
2% & 225

SZ 124,306,382~383,388

OL| 2&HugniBlanc) 175,179~180

SZ(condensation) 19,61, 66, 68~74, 78~80, 85,
93~94,96,101~102, 113~114
2Z7| 61,70~72,80,96,102, 155,218,220



O|= CHA'E 226

0|2 tt£(Theoretical Plate Number) 62,71,76,79

O|0fXI& (Imazalil) 339

O| &40l =8k(Ideal Binary Mixture) 62,65~68
O|ARES2|Y 257

0| AEEFZ(2-methyl-1-propanol) 316,333

0| A0 2T Z(3-methyl-1-butanol) 160,316
0|&H(Dew Point) 66~68

Ol2uet 224 234 246,385,401~402

2Kt ZF7|(Spirit Still) 26,53, 104, 138~140
olZ 0|2 253,258
1Kt Z37|(wash still) 26,104, 138~139

1Xt S ZH(Low Wines) 53

AT (EEE 78 240
A2E2|nT 257

RHL2|E (xylitol) 252~253,258~259
F

bal
e ne

O

7t8(latent heat) 73,80~81,86~87,89~91

0

t

oA

H 89~90
§

()l

(o)

19
HAAEER) 270~271
XH|H A& (High Volatile Compounds) 52,56,58
~59,107,112~114
ME 28~30,47,121~122, 125,132, 140~142, 147,
155~156, 161~164, 170~171,177, 183,192, 198,

224~228,231,270,275,284,293,304, 311, 315~

317,321~324, 337~339, 355, 357, 373~375, 380,
386,395~399, 401~402, 404, 408, 416~417,419~
420,426~429, 433, 436, 438~444, 447, 452~453,
458,460~462, 465~466,470,473~474, 480
M5k 277
M (convection) 71,80~83,93,97,104
HeoisF 274

= (Rectifying) 2749,56,112~114

ox

A& 223

X
4m Ju 4m

A (Rectifying section) 56

MH(Analysing) 26,49, 113~114

MH|4=(Deionized water) 345

M| & (Rectification column) 114, 154~155, 157~
160,244

MW 24~25,124~126,141, 145

HIZCHProduct plate) 58

M= EfH(Demethylizer, Methanol column) 114,244
|

>
m

HELEISH 146,152

r

|->-| ru

0| 2 (FALkK)  252~253,260
GEz) 231
114,245

Py

pl
HI 44 A
0z

O

Zd(End Cut) 51
LIT(Juniper) 33,342~346,349,351
O|GER) 284~285

A

M

AM(Tartaric acid)  182,259~260

e I
J

2

(EKE) 22~23,43~44,56,59~60, 114~115, 139,

0

154~160, 163~164, 191~192, 217,223, 239~246,
248,252,283~285
FE (k) Y R 240



(al
1=
N

= 239~240

k>
0l

4= 242 245~246,248~249
(Center, Whishy) 139~142

=l

o
oA
0z
Hr

(Medium Volatile Compounds) 59
f7 (EREE)
HIZ2|(zwykly) 290

o

39~40

0

x

M

x

T

=

S

= =
SEZ 196
=

=)

=

S

=

57| &= (vapour pressure) 63~64,66

BF7| 17~24,26~27,31~33,36,38~40,49~50, 53,
55~59,61,69~76,79,81~83,85~86,93~101, 104~
105,107,109, 111~112,129,136~141, 144, 154~157

&2 H|Z(Distillation Rate) 62,94, 101

ol

Z(Pot) 136~137
A

ol

=
FA AT 2243,49,52,95,97,189,191~200, 204,
206,212~213,218,232~233,236

Z2 ol Xl(Distillation Energy) 62, 80~81, 85~
87,93~94

3 F Ofl4X| AlX(Distillation Energy Calculation)

HH(New-make spirit) 53

O|2 (Distillation Theory) 45,62,69

SXHCooking) 28,147,149~153

X|F(side stream) 160

RIS 52,134, 140~141,171, 194, 213, 215,222,
224,257,282, 285,298~299, 316~317, 367~368,

372,374,386~387,389,391~392, 395, 401~402,

407~408, 412~415,430,433, 438, 440, 445, 447~

448,452~453, 458,460,462, 471~473, 476,480
Zl(Gin) 33

DI IT
[S==

A

96,218,220~221

Rl
12

AT 41~42
HEAZ 349
A 124,182,194, 201,306,308, 311~312, 377,399,

dal

r

416,419,421,423,452,468

AT 41

[10as

=
{8k (Sieve tray) 57~58

>+

Xk2d|(Charande) 301

ra

A9| S (Angel’s share) 324

MA A0|2  253~254
HILZ (M) 176~177,192, 242, 245,252~253,
258~260

X AH(Hydrocyanic acid) 356,358
KA

0

0

H(Cyanide) 356

0z

SFA(EER) 270,272

Pt

F(foreshots, head) 51~54,96,105,109, 139~
140,142, 158, 183,214,223
EFZ(1stcut) 51~52,105

x4 134,163

Obt

HHEA 2 (overall heat transfer coefficient)

83,93



A XH|™ SHE& = (Minimum boiling point
azeotrope) 68

FZE & (Extractive column) 114,244

ETHE 206

X|OFHIC}Z (Thiabendazol) 339

Ko 124~125

X2+ 200

FI2E oFelE 232 318,367,387,392~393,395~
396,399,401~402,420~421,433,453~457, 473~474

7HSAIBE|H|O| A (carboxypeptidase) 204~206

FtAH= 2 (Casa noble) 336

7}AFAH(Cachaca) 300~301,310

7t22HMexican Kahlaa) 361

7}Er2HO0| K (catalyzer) 358

7tE2|X| 41t7] 251

LHI=A  48,175~176,187~188

FHLACIR f1AF] 48,107

S 7| 250

HOIE

\l.l

»

(Cut Point) 51~52,105

kU

LF(Cognac) 30~31,48 99,109~110, 175, 179~
185,188

TOHCoa) 204,206,294,330,361
Z5HHColombard) 180

Z0t2l(Coumarins) 360

0121 4H4-hydoxy-cinnamic acid) 317,322

HEZE CAE 0| A|AHI(Quadruple

Distillation System) 113
EHA 23 (Quercus oak) 338
22{2F 232
22 274K (Chlorogenic acid) 317

J|ES2| 1Y 257

EFLZ A|A(Tylosis) 338

=
B3 274
t=

I'l'l

LHTahona) 332

Bt 214,216,296,369,395, 476,482

EHAALE 234

EtAF|(RRR) 248

B3t E 126, 146~148,195~196, 223, 338, 466,
468 484

&7 224
Efot0|ie Bt 367,399~400,471

EHH(RE) 248,250

Ef|ILF2I|=(TENAREZE) 184~185

BIZH 341,375~376,380~381,462~465,476

ElZ!2H(Tequila) 35~3748,301,326~334,336~
338,358

E0HEL 252~253,255

E714 230

E2{|0|(Tray) 56~58,60~61,110

E2|Z(Treacle) 304



Ezlz

C|AER|0|M A|AE(Tripple Distillation

System) 113

Z(Lyne Arm) 138

L0|EltkPalmitic acid) 213,224

Z+ H2les Fins Bois) 180

Wot0| (k) 197

HiE 127,163~164, 182,258,309, 322~323,338~339),
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