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SUMMARY

1. Title of Research

Quality improvement of Hansan sogokju

II. The Objectives

The objectives of research are to make Hansan sogokju pleasable to modern
customer’s taste and to succeed the tradition as a premium liquor by setting the
direction of quality improvement through descriptive analysis and sensory evaluation,
improvement of the quality by eliminating the deteriorating factors through close

analysis of manufacturing process.

IM. Contents of Research

Determination of fermentation condition

Determination of materials and pre—treatment process
Comparison of microorganism and starters

Descriptive analysis of Hansan—sogokju

Establishment of pasteurization, aging and filtration conditions
Manufacture of fermentation mash for distilled liquor
Determination of distillation condition

Blending of herbs for sensory improvement

Sensory analysis

Deodorizaion and product diversification



IV. Conclusion and Recommendation

When we followed the method published by National Tax Administration, the first
fermentation stage by setting crude liquor at 25°C and following second one at 20T
produced more alcohol and less reducing and free sugars, and citric acid which impart
the unique taste of the product. Addition of herbs upon this process would be the

standard method for the brewing of excellent product.

The crude liquor manufactured by the distillation of raw material (acidity of 0.2,
high pH, first and second fermentation stages, fermented ar 20 and 25C) produced 2
times higher wine-like isobutyl alcohol area% than the products manufacture at
different temperatures. Therefore, it was believed as the best crude liquor for the

following distillation.

The addition of Nuruk juice caused the decrease of the acidity and acetic acid
content. Therefore, addition of maximum allowed amount (2x) was the best. The

alcoholic flavor was a bit strong, however, tangy flavor was less.

Ipgukmi(fungi coating rice) was the best fermenter by reason of feeling savory

odor. Among 4 strains, DWY had distinguished with fermentation ability.

The optimum polishing rate of rice was 30~40% degree, glutinous rice was 20%
degree. The rate of glutinous rice : rice of 30 : 70 showed the best sensorial

characteristics.

The bean was the best material by reason of reducing sour taste, the soaking

liquid of wild chrysanthemum, Omija and pine needles were the best medicinal herbs.

Pasteurization of 30 seconds at 70 C was suitable for refreshing smell and taste.

To analyze volatile compounds of sogokju, SPME and gas chromatography-mass
spectometry(GC-MS) was wused. Thirty components were identified inducing 7

alcohols, 19 esters, 2 acids, 4 hydrocarbons, and 1 aldehyde.

-7 -



As the sensory evaluation, the appearance of Hansan-sogokju, Baekje-sogokju and
Baekseju were not significantly different, Nuruk flavor and sour had the highest score
for Hansan-sogokju(p<0.05). The taste of Hansan-sogokju and Baekje-sogokju were
not significantly different except alcohol, Nuruk taste and sweet(p<0.05).

Two types fermentation mash were suitable for distilling original liquor. One was
first and second fermentation that were done at 25, 20C in separate temperature by
sogokju method. The other was crude liquor and first fermentation done at 25C, and

second fermentation done at 20C by standard method.

The fermentation mash, added Nuruk juice of two-fold and Ipgukmi(fungi coating
rice), were suitable for distilling original liquor. The distilled original liquor by DWY

and H3-5, among 4 strains, were mild in taste and fruity odor.

The fermentation mash with polishing rate of rice and glutinous rice were 20%
degree and the fermentation liquor with rate of glutinous rice 100% was suitable for

distilling original liquor.

The fermentation mash with malt wort 10% as material, and the fermentation

mash with soaking liquor jujube were suitable for distilling original liquor.

The distilled liquor, in which 1L fermentation mash was distilled and alcohol

content was adjusted to 12.3% and pressurized, was mild in flavor and was refresh.

For flavor and taste improvement of distilled liquor's sour, adding 170x0/10m{ of
wild chrysanthemum soaking liquor and 20040/10m{ of a mother chrysanthemum

soaking liquor were suitable.

The distilled liquor in glass bottle was aged for more than 40 days at 45C, the
taste and flavor were refined and special featuring of original liquor was realized.
The flavor and taste were refined after adding 2~3% oak chip . Adding 3% oak chip

especially imparted taste and flavor of general whiskey



As the sensory evaluation, the appearance, flavor and taste of laboratory product,
Bul-sogokju and Andong-soju were not significantly different, Vodka and soju were
distinguished.

For liquor quality purified, fixed condition were activated carbon 0.05%, leaving
time 48hr and treatment number time one. Bamboo charcoal 106um and oak charcoal

180um were suited, distilled liquor of oak charcoal treatment was refresh and mild.

For product diversified, original liquor was corrected to alcohol contents 31% and

added 1.7%(v/v) of wild chrysanthemum soaking liquor.



CONTENTS

(@3 5F 1]/ gl W Hs U5 g6 L1 o115 o) s RERRNR OO 16
Chapter 2. Materials and MethoAS. ... et 19
1) IMIAEETTALS. c. vttt 19
2) Experimental MeEthOAS. . ....ooiiiiiiiiiceeeeeeee ettt 19
(1) Determination of fermentation CONAIIONS........cccovieuriicieiniierieesees e 19

(2) Determination of materials featuring and pre-treatment process.................. 19

(3) Selection of optimum fermentation conditionS........ccccccvveeeeeeeeeeeeeeeeeennn.. 20

(4) Optimization of pasteurization, aging, and filtration condition............cccee....... 20

(5) Sensory characteristics for HanSAN=SOGOKTU.....cocveweweveeeeeeeeereeeeereeereeerereeereseresesenes 21

(6) Manufacture of fermentation mash for distillation..........c.ccccceevviiereiriierennnen. 22

(7) Determination of distillation condition...........ccoceoivieiireeinieinieiieeceee, 22

(8) Blending for improvement of sensory characteriStiCS........ccovvviveviviceveennnn. 23

(9) Optimization of the aging CONAIION. ....c.ceevevereeeeeeeeeeeeeeeeee e eeeeee e 23

(10) Sensory characteristiCs fOr BuUl=SOZOK U...c..coueeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn 23

(11) Purification of quality and clarifiCation........cooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenne 24

(12) Product divVerSifiCatiOn ........ccoieiiveiiieieieieieieiesetese et 24

3) Analysis and measurement MEthOAS.........oooivouiioiiiieiee e, 25
(1) AICONOL CONEENT....vviiiieiiiieieieiceeie ettt 25

(2) DH ettt ettt ettt ettt ettt een 25

(3) THtratable ACIAILY .....oveieveeeeeieeeeee ettt 25

(4) ATNINO ACIAILY ...viviieeeeieeceeeeceeeeeeee ettt et 25

(5) BIIX AEGTCEC ..ottt ettt ettt 25

(B) TUIDIAIEY ..ottt et e et et e eaena 25

(7) COLOTING AEGTCE. ...ttt ettt ettt ettt ettt e et n e e e en s ennan 26

(8) UILraviolet aDSOIDIIOMN. .....veveeeeeeeeeeeeeeeeeeeeeeee e e e e et e e e et e et ee e eeeeeeeeeee e et et eeeeeeeeseeens 26

(9) CRIOMATICIEY ..ttt ettt ettt ettt 26

(10) REAUCING SUGAT ...ovivieieieeeeieeeeeeeeeeee ettt ettt es 26

(11) OrganiC aCIA. ....ooooviiiiiie e e e 26

(12) TLOE SUGAT ettt et ettt et n e 26

_10_



(13) GC/MS/OIfACLOMELTY ....ovieeeeeeeeceeeeeeeeee ettt 27

(14) Identification of volatile COMPOUNAS.....oooueioeeeeeeeeeeeee et eeens 27
(15) Temperature IMONILOTITI . .uuueeeeeieeeeeeeeee et e e e e e e 27
(16) StAtISTICAL ANALYSIS. .veieeeeeeeeeee ettt eeeeees 27
Chapter 3. Results and DISCUSSION... ...ttt eeeeeee e 28
1) Determination of fermentation CONAItION...........cocoioieievevevieeecceeeeee e 28
(1) Characteristics of fermentation mash with methods and temperatures........ 28

(2) Characteristics of fermentation depend on Nurtk JUICES.....ccooveveeeeceeeeeeeennn. 32

(3) Variation of temperatures of fermentation mash depend on times .......... 33

2) Determination of materials featuring and pre-treatment process..................... 34
(1) Characteristics of fermentation depend on pre-treatment................ 34

(2) Characteristics of fermentation depend on additive materials.........ccco........... 41

3) Selection of optimize fermentation agents CONAIION.........coveveeeeeeeereeeeereeeeeeeereens 45
(1) Characteristics of fermentation depend on fermentation agents................... 45

(2) Characteristics of fermentation depend on yeast StrainS.......ccccceeevvveevenenn. 47

(3) COloNY COUNE NUIMIDET ..o ettt 49

4) Optimization of pasteurization, aging and filtration condition..........ccccocevevevvreeuennn. 49
(1) Establishment of pasteurization aging cONAitiON..........cccooeceiveioeeeeeeeeeeeeenn. 49

(2) Establishment of optimum aging CONAILION. .....vvvevrveveeeeeeereeeeeeeeeereeeeeeeeeeereees 51

(3) Establishment of optimum filtering CONAIION. ......vvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 53

5) Analysis of sensory characteriStiCS fOT SOGOKTU....uuuomeveeeeeeeeeeeeeeeeeeeee e eeeeeeees 55
(1) Sensory CharaCteriSTICS. . .oimiiiiii e 55

(2) Identification of volatile cOomMPOUNAS .....ccoooiiioiiiieiiei e, 66

6) Manufacture of fermentation mash for diStillation.........c.cc.ccoceeevevevreveieeceeeeeeeeeeenae. 71
(1) Distilled liquor depend on methods and temperatures...........ccovveveeeeenenne. 71

(2) Distilled liquor depend on pre-treatment and additive materials.................... 82

(3) Distilled liquor depend on fermentation AgENtS......coeeevveveeeeeeeeeeeeeeeeeeeeeens 102

(4) Distilled liquor depend 0N Yeast STIAIMS......cocooioioeeiieieeeeeeeeeeeeeeeeeeeesee e 105

7) Determination of distillation condition..........cccoociiviiiiiiiiiiiiiiiiiicie e 110
(1) AtmOSPheriC AISTILATION. c...e.euieieieeeeeeeeeiee e 110

(2) Vacuum diStllAtion..........cooeeieeririreiiniieisiese ettt 112

_11_



(3) Variety of fermentation mash quantity diStillation........cccceeceveveeveeeveeeveenenene. 114

8) Blending for improvement of sensory CharacteriStiCS......ooomveeeveeeeeereerernens 115
9) Optimization the aging CONAITION.....ccioiiee oottt ee et er e eeene 116

(1) Quality change for aging temperatures and Periods.........coveeeeeeenecan. 116

(2) Aging effect for quality of the case and Periods..........ccccovveveooiceceveenenns 121
10) Sensory characteristics fOr Bul=SOZOKTU....cc.ccoueiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 130
11) Purification of quality and clarifiCatiOn........cccooeeeeeeeeeeeeeeeeeeeeeeeeeee oo eeeee e 137
12) Product diverSifiCAtION .......ccccoivieriiriieiieieieieissiseieeissiessesseee et 139

_12_



x:(n

...16
.19

=0

A =%

A 2 A

19
.19

19
19
.20
....20
.21
w22
22

=

H

) 2

A4

o

K

i3

<M

.23
w23
23
.24

o
o

it
frd
0

A

rvze)

S
N

‘WO
O

K
7K
o
G

N

.24

3L
=y

12. A3

2D
w25

o
o
ﬂNO

N

wK

25

2D
2D

<

A

A

4. on|

.25
.25
....26
.26
....26
....26
.26
....26

Z} AH T

7.

W
zr

o)

o

o
e

—

o
oF

_13_



27

13 GC/IMLS/ O ACTOMICLT Y« ettt et st e e eesnseseeseeenen

.27
w27
.27
28
.28
.28

.32

o
a3

ol
ol

—

.33

ol

34

=

Fu) 2

)
H

ERE R

oA

Al
.45

.45
AT

EX
=

Ao e

=]
=4

2.
A 34

%0
gl
T

N

—_—

;On#
=

X

3

-

o

49
.49
...49
.0l
.03
.00
.00
....66

ot

-
o
e
N

zel

7A

4
"
\_ﬂ,ﬂ

il
Jo
H

N

ol

0

1o
I
o
o
o
21

ioF

1

Gl

82
102
105

..110

g2, A7pA n

2

2.

o

110
112

_14_



...114

115
....116
....116

-
Njo

i
o

vl
oj
°

™

A

=
o
o

jang
pzel

4

O

s

A9 A A

&)

121
...130
..137

il
Jo
H

o
Hr

X
h

ol

s

A 10

139

_15_



B

1!}
3l
)

&}

S

514]

W &0

=

—

3

°©

]

2l
=
39 oAk B

3ol

2 Ag7A A7 &

bel Aelol A ol

°©

we bR AT Sl WA AFe
b

o
=

=

=

A1 A A

Foll A
i FE7)

ki3
=
&5

off 7] of

]

AR L FLGE) 37d(635) 39

}o

ZA
P

L

=
=
2~
v

=
PN
=

s}

] o

[RERCREE
BA 3G

3|

1

.

=

=3

Azt A RE A7 57k A

sl A o %
e

‘]‘lﬂ“
37

T odom o R P A oot Jo o
o %, o % wOX R W N z% o
g T oy M WMo _ o do Ar e
BT o N P T o BT N
1o
T om T B o e omow o T E
& AL 0 o)
T Zo WO = R Ow T
wope W W MomX o %o w
o No o ax B = @ M o X 5T
Ep O S
N o= o R0y o X B me N
N Eo —~ :.L \a 0
&L,Aﬁw I o ® ok ood°
tiZed Tt zsiell
e 2 =T
NEoor = W — HA_I =T o i 0 NOTowE
w2 8E2F Tom 2T 0
ﬁo ;o.#]x LRy b " ,ml,m_uﬂﬂﬁ %WL
0 J— N ~ — X
Al N BT M oTox 22
T o s 5w R
= 0
LI I )
= - — 0
o zdl o K 5 N O Gy A aﬂ iy
= | 1_,_A| ~1 T oo wr AE T = Nk <
T of W = rfm T ok oA om
Pl oo en Tuoe
i SO RN Ho T o4
o 2 I K| 3 oy R
Pro .5vx & T %u%ﬂdm%ﬂ i
s f ox <
T = B -G I S
@ K wﬂ LIS Al - R Wa Hr T o oF
T T - P S
w9 N ZTMZT L Mo g T
F oo Ko %o Mo - ™ T & N o
0 }J &
o W . G o W = S oy B i
o R B T T X T
TX =B N TR kg 5T F T ow
= =
wRow o aw H T T e TR e 2R
Mo N EE A N R oM A o N T K

_16_



tef = 9o A

BE

B
1=

s e 19959 9€

o] AARo}

- O
s

37 ol %

e

Je] FrAxzHs

Z

WA

A7t =g shE o] Az

[e)
TR

A Z 7]

el

——
o

A Zd7hE AL Qo MAEkE = 7

PEE

o Aol

s

I

o1 5
, BA

s

= =
T35

o))

=}

Ty F7A

24

[e)

A skl et

N

N

B8

3|

X

ol

B

W
=0

X
0

F7F 28,159kl = 74

d

= By

[¢]

Bokal °FF 16,110kl ¥4 5 12,819kl 22 11,423kl, ¢

9kl o2 ZAE YT 2004

B
L4
=3
)

N~
4

<
s
No

7,217Kl,

=2 =
oIT T

}?J:

3

tol by

5 O

oFF7) 27293kl & S

1
fu

1)

&<t vl

ol
BR
fi%e)

K

W/ 25,305k], 13,148kl < 7,866kl = 7 WE=ef B

()]
=

3} = 9}
H g F=2E 7025k &

’

=
T

O

bz

al

o
k

g

= 01Kl 2 Aol A u 2u) o)A HA

At

3|

A7 A7}

g =l

KN
=

& A IA YRR o]n)

IRE

5ol

2+

(e 7F 7

NH
o

XA

= o]n A

REF)
o] ] Abol| “ForSFIFF(EAMEHEE) A TtE 7S] @

b
i

ATH (=6

!

%

=
o

FLCAE), TR

o}

7 AgFRY e ne T AR FREN F

45

%

g o

a, A el e

ok

7bele] 3t = ¥

AF o gteto] AARe el A

]
=

7] 0]

5

1A 3}
s

a2

S5 9] ol 4
i),

o

(EEENED S

i
A

=0

o,

)
1o

G

=
m

7 v 5 (1 W)

L), W 9T

e
ed

=Gl 5234) <F

5

A A T () <F - 3

A =

=
]

)

i

==

Al

), °l7aL(#

=
=1

(Tr g

(RRET)7F A 557

do

zo) o

Foll 360

ke

o ol AsrlzA B

= o
o T

R

7N

_17_



of ofsj

M st e = A o] ZEA7E A vtol A webd dEE

R E

)

ok

.
HO

3

B

—_
o
0
XM

1l

sko] 7

wjr

i

o
oF

g

wK

Tor

Ho

N

=1
=

e
=

Aspergillus

R
L.

A7 A,

e

487

Qe of

T (43%) =AM Tl SRFH7E Bobad Al

AT7F R E A

-§l_

t1 9

7)1 3]

of olg

o]
PR

[<]

ol A o)A 11

o 4

_18_



A1 A A =

Eiites

oF AL

1
j

)

Hr
A
il

—

0

N
Ko

Hr
X

s
=

—

)
N
of

)
el

Gt

=0

!
<
X

15, 20 18] a1

el
wjr
o

ol

)

&

=}

]

bo 4
2,

©

bol R

3

=
-

0

tar 2ol S A -

°

15, 1.75 2821 2¥j =2 Z}Z; &4

12 7F 2l 7|

A
_19_

A

=
LS

=3

)
o A

el

< WgkE Laer 1569 20TAA 27t
0,

=

Hj

Rius

A

e

| 4
10, 20, 30, 40 183 50%% T
1o

[€]

=

=

g 7l

sy
s i

3} qlake) mAw sl AA el o
_04

b

A
H
H

=

=
3}

-

3

7t £
il
H



=]
hm

2 9ko] 10%(w/w)E

A

3

of e 5

[e]

=

2
b o,

=

°©

H] 17

S &S 30 ¢ 70, 50 1 50 L&Al 100 : 0o =

el

i)l
H

=

A

2 3}

GRS
THA =

1
i=]

Z
=

=]

ZhAel

=
A
=

J

A
%

2

2
bop

1
H
=

=

°©

.
7.

7}

-

oA

4

’

A7

=

=

A

A

}o]

4 7)s

=]

4120(sp 1200) 23l =& A210(sp 250009 2

8

712, Qu)At,

R wjA Ay A= Aol 10%(v/w)YO R

4715

=

F ot

[e)
TS (sp 300), ¥=(sp 60), =

1% (v/w)Fo =2
A4

[e]

el
wr
;onﬂ
w
i

uE
Mo

ol
o

BHER Y-98-5 Y-30-3, Y-89-5-1, H3-5%} dry wine yeast(DWY)ZE 1 H&olA

)

h=]

=

vl Ay

=

R

&7 Ffol| uw}

ur
=

7HA Az o

ol
o
e

Nd

sl

4
=y

7K

Ik

W

T

Fol 50, 60°C, 70C, 80, 90°C o A

H 7] ¢ 3]
- 20 -

=

=



_Z’_
20CelA A% 04, 30¥, 60 12 1009 74HA9] 4 5S4

2]

waFe] HA oAdzAL Y7l 959l membrane (BECO Depth Filter Sheets,
E. Begerow GmbH & Co. Germany)®] pore sizeE 04, 0.6, 1.0, 1.5, 2.0, 3.0m= =23}
of 1 g5 vlustd e A 355 130 A 43707 Hb&Esto] 1 2ol & W] alEtSth

H,
o
(@}
o
wm

i
=
o
o

]
ol
e
2,
1o
=
2
o
1o
=
2
ok
%
lle}
S
£

ol

o,
]
Dy
1o
i~
r dl
ax
iy
ofr
a
A
o
Mz
1%
o

. A (judge)
AAA S A AT ATdES e w nedn. FHo
47, oA 9oz F 139o] Hosdrt Hd2 V& AFF T™H BAAEY o H

ol 9= AFPoR o] FolArh

o g EA
e F 6300 AA FARAL. R AANAE AAAe] E EE FdaRol

Of

AL oo ZkAl HAakde] 5F 9 AEE AL HAMEE EES T ould 3 B
7b ol FojHth F WA AAdA = d AAe E=EH F 5o dElA ~utt=E A4
star e golok mlaste] A= HAAS T Al AA Al A= Bt S0

g3t 2RvEd He gEs 9l 1] Eol= ool Ham 5WA A E matching
test® Bal HULU] BAEA ofd] AEF dofsn AEHOoR AR BAGE
Sa 2k gelE Fa 2Rk vAY FAAANE L A9 g8 AQES) A

of Wel wi-g-ar H= Apgol st 3 F HAA FHAAS F& 5709 ARE Bt

i



3
1ol A
}3LE g

Zo] AQE AT

5

A o
Feal 7ol

o
H
S -
T
ok h
m‘._ ;oT KH ﬂ_ol
< ) iy O
- " = 7 &
& Nlo or o 5
o7 N i o N
1Ho N W, E pe ’
N 1@ ol ]
ul 7 wy A Gl T Q
% N < <=
i & T o 7
T by NE < S
< Gl N fol- =
T N joi  oF
&) ;OL . = o Z_O
= e = ;
~ = m B = am ”_W i
ETR o i e N Ne . o
il o Wu_” %o o ® B Hﬁ =
70 Ts - o ol X o N Njo
~ % og ™ LT %0
~ o3 iR oo ¥ & g
B w W T i - i)
H )
o b el o M w ¥ 5 i 2
caull ™ @M _LE o o o !
T 2 T n a — e =
» & oo Nz e T o O UEN iy ¢
38 T * 153 £ 9= :
N S Nz N e ol T T o -
T B F N~ o =
o ;oL B 1__/11_ Tu =) . HT B - R
S O = = i RO e
S - N I m ) 5
~ fo 4 o or =0 - el lo el w
W B i ol wl em W m,ﬁ T B
— A B gl i ol b m_oﬂ W} i m_g.a nnm, oy
X — NF 2 o = 9 B i o B
ol —~ D ~ o o AR ot No _ il N jaris
- = o .o or o X = WF oy 9
;oL M WH %0 el e ,ﬂl EW ;onﬁ o _!L
& R oo o s T Mo = eE
oy 7 nE i w0 . ) . Mo o o
) Nlo g TR g " XV wj o o o wu ol mmu_
S Lo __Pﬂu ™ = ioj °F N o "
s o o M o D Ei T s Jo
— X
o ~ o z o olo N o =
o HW MM_ _OXL nE mE = G
—_ ) TP
G- g v e o -
. e
N N <0 jod ocn
= L. ’
n o
~

al

T
g S
5 = 123
2 o
SRR

mH
g vacu
ume



s
o

P —
o

g
oj
o

S

A

h=}

al

=]

HSA ot

°©

b o,
3

=

AF4 05~3.0%((v/v)
e

580mmHg vacuum£

o

=

=3h, A%, A= e

gl ekS 700, 1000, 1500ml & Z&jsta =

=

= 2~
& =
=

<
TofA) =

ol
o
Fo

jang
puze)

&

0

"

tod &% 15, 25, 35 45

o

a8 3 55TA

BR
i)

e
il
;onﬂ

0

<
)

Sk 7| 3kel w

bol frelwat w719

0

A

717kl u}

st =X 45Tl A

S

% 87 A4 o
F/7E B

ok

=

)

77k

ul
=

tel 871 A4

X
i
o
wjr
JJo
H

)

ko s
=3

F oA

°
il

°of 2

=2
H

3}od focus group®

[€)

‘OA

B

—~
fite)

o
o
el
oyl
=y
X
pid

ad
o

_,ot
ol
oF
el

pig

ze]
il
o
Jo
!
T

!

B

o
A

24-35M1 = A

L

R

ol 2

z

ATt

o]

R

21 (judge)

T

S

ﬁo

e

%

_23_

o o] Fol4

)

R

o



>
ofs
ky
(2
ol
i
ofo
2
foo0r
I
El
_0|L
58
o
i)
=
(L
=
X
>~
rlr
>
il
1o,
2l
>~
Rl
Jm

= u
oF Mo thel] wig-al HIm ARGl mstmE 3 dAl FHAAS Ed 579 AR
& Hrbetsinh 72 SEAAE oF 20-30% AE A9 FHAT FHEAAFES 3 HAAHE 1

FA wstel AAx2AS FHaY] Aste] AL G 0,025, 005, 0.075%, FA A3

S 24, 48, 2L, A Sl E 1304 43, &dde] FRE vy =3 AUy £ 1
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2 GC(Varian 6000, USA)E AF&3t9 o™ 24 columne DB-ALC2(30m
length x 0.25 mm Ld x 0.25 pm film thickness 60: J & W Scientific, USA)Z A}-&39
3L Isothermal 40T, Inlet 100°C, Detector FID 250C Z#]il carrier gas® helium= A}
£33t BEAstgT. 22529 %9 chromatogram peak area®FE A E=FAS DA

3}l chromatogram peak area=HE 2179 432 stFS AHE35HS

o

pH
pHE Orion Model EA 9408 AFg3to] =A a9t}

w
> X

O

r

E pHOlM @2 o 10mlell SFAAeF 2~3 e 7ot 5 FEAFLLE

©% AT 0IN NaOH o2 9342 tehd wzxe 44 miss thehy

3
+

oln] =A== AR 10mle # 3@ phenolphthalein XA ¢ 2~3 &S 7lste] £33
%, A formalin €9 5mle 7Fste] freld ol bs ¥iE $TESFAZTFOR ¥F

# 0IN NaOH §olo 2 FE4g vepd wrpx 448 misz e

5. Brix®
Brix=+ ATAGO HAND REFRACTOMETERZ o] &3l =433t}

6. &=

L AEE 760nmolA FHE&S FHsI F3E&/49 F2(mm)x100] & A&
sttt AEF9 ¥ X+ Diod-Array Spectrophotometer(HEWLETT PACKARD)
ARESte] 430mmoll A T &S SA ST

1

il
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FNEE ARE 4Bmmel A FREE FAse], FRE/A FAmm)x109] o) A

AR RE T ARE THTE 258 A ste] 280nmolA SFHEE SAHSI], FEFE/
Aol FA(mm)x10x 3] A ulj =l ]3] AF=3FA
9. A%

A= A2FA (HunterLab ColorQUEST IIE ©]£3] 3MA =43}l Hunter scale®

o3 L(H%=), a(A M%), b(FH=)gte =z YeEidth

&2 Dinitrosalicylic acid(DNS) reagentZ ©]-&3lo] UV/VIS spectrophotometer
(Diod -Array) HP 84532 2 550nmoll4] F3 =& 439t #E2 X539 15~300ug

& Pk B2 AFHS Aol AAF) FAYFHmg/mDS A

11. # 714k
#7124 A]8E5 Bio-Rex 5 anion exchange resing °]-&3le] 92 A A3 FH, 20%
sulfuric acid 2mlS 7138 283t A& & 0.45um syringe filter(XPERTEK) 2 o] ¥}3} ¢
HPLC®Z #4348 columne Aminex HPX-87H(300mnx7.8m)E 2 3te] AL&
st o o5/ 0.0IN sulfuric acidE AFE3IATE ol&7de ZEH5EEE 0.6ml/min,
A

column oven &%+ 35T, injection volume= 20xf°]™ UV 210mmol| A #43}%3 o).

12. 599
e

A4 columne YMC-pack polyamine II(250 x 4.6mm I D.)E A3t AFE3

tov

7} B¢ 235 045um syringe filter= o] 3}3}o] HPLCo| A}-83}F3it}.
o

oJEAY BEEEE

=4S Acetonitrile : Deionized water (75 : 25)& A}-&3tth.

©

1ml/min, column oven =X=% 30T, injection volume< 10gxlo]™ RI(Refractive Index)

detectorg& AF-&-3F T
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13. Gas chromatography/Masselectrometry (GC/MS)

F7] A 542 Hewlett Packard 6890N GC/ Hewlett Packard 5973N mass
selective detector (MSD)(Hewlett Packard Co.Palo Alto, CA, USA)E A}&3tgom
Column< DB-Wax(60m length x 0.3 mm ILd x 05 pm film thickness : J & W
Scientific, Folsom, CA, USA)E AFE3I9 T Oven 2%+ 50ColA 587 #4413 F
200C7HA] 10C/ming] %2 52A At Injector =%+ 200C, carrier gas®+ helium
S AFEEA L FE5L 2mL/minelUdth. MSD ZH&  capillary direct interface
temperature 250C, ion source temperature 230°7C, ionization voltage 70eV, mass range

33-350 am.u, L2 3L scan rate 2.2 scan/secZ ©|-&3}31t}.

14. 34 3tE A
3 7] ARl A2 retention indices(RI), mass spectra ¢ aroma properties

& vjastel gelstgc,

ol
=

&
td
i
Ay
o
_0|L
97
ui

16. B A4
E2FEY (Analysis of variance), @3- A4 (correlation coefficient)} A& &2
(Principal Component Analysis)< SAS (Statistical Analysis Systems) for Windows 7.2

2 ol%o] 4
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714t % acetic acide HE2% 20CEAA 7.72mg/mlZ 1 gFo] 71 =9koH
citric acid® ¥4 25C%=d A% 0.29mg/ml, malic acidE 2% 15CEN A 0.27mg/ml
A AEE A S™ succinic acid$} lactic acide EE>E9F #Aglo] BE EoA] HEH
At F8d2 fructose, glucose, maltose’} Z+2} 1.05, 7.1, 2.45mg/ml 2 20TolA &a
g Eol A 7 wol HEHen ol Il Mg wdd A AdXsHA e
o 25T 15CoA & wolA fructoser= 0.85~0.97mg/ml, glucose= 2.69~
2.64mg/ml 712] 11 maltose= 1.63~1.97mg/ml & W] &3 F=Fo 2 eyt

P A ey 1d g2FS 25CoAA, 28§58 20CoA 2ad & 1438

of WA AAMo sro] AAY oM BE WEE TN Bg &9 Aol o
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29 -

F 1 2EewE dyste] Axd &9 olFdty EA (FHAXLE)

g er &2 (%) pH = ofu] =2k | 8- (g/100ml)
253525 —92(° 18.9 4.21 4.2 0.5 0.35
20%—20"—20° 14.9 4.02 4.3 1.4 1.22
15°->15°—>15° 10.7 3.91 5.5 0.5 0.70

Mo wg 2%(T)

PugEEe] BE L w(T)

©:ovtebEe wE 2% (T)

¥ 2 98 25 gty Axs 9o FU)A dRFH(FFRAZHLEY (mg/ml)

HEger citric acid | malic acid | succinic acid | lactic acid |acetic acid
25225 —9(°¢ 0.29 - 0.96 0.06 -
20%—20"—20° - - 0.67 0.10 7.72
15°->15"—15¢ - 0.27 0.85 0.04 0.54

a: o) Mg 2 %(T)

PrldgEe] wE L%(1)

¢:odubge] wE LE(T)

¥ 3 93 25E Zyste] AF3 o FoTd dFHEFFRAFZLE) (mg/ml)
wgex fructose glucose maltose

25%—25"—9(° 0.85 2.69 1.63

20%—20"—20° 1.05 7.10 2.45

15°>15"—>15¢ 0.97 2.64 1.97

a: o] Mg 2 %(T)
PrlvgEe] wE L5(1)
©:ovkghge wE L% (T)
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_31_

F 4 2EEE dyste] Ax3 &9 oty EA(AFFH
Hger |4 sHEH(%) pH s ob] =2k | 3 (g/100ml)
30°—25" 16.5 3.77 9.8 2.7 1.03
25325 12.7 3.64 12.1 2.7 1.31
2520 15.4 3.91 9.7 2.0 1.15
20%—20P 13.2 3.90 13.7 1.7 3.89
15°—>15° 10.8 4.25 7.0 1.1 1.32

CveEe] wE 2%(T)

PoowtdEe] wg LR (T)

X5 w8 228 sy AxI &9 fU FH(AEAFFH) (mg/ml)
aages citric acid malic acid |succinic acid| lactic acid | acetic acid
30*—>25° - - 0.67 0.11 0.59
25%—925" 0.19 0.75 0.64 0.52 2.89
25%-20P° - - 0.61 0.26 0.78
20%—20° - - 0.68 0.26 0.67
15°—>15" - - 0.77 0.07 0.67

Clghgge] wE £%(0)

PoowtdEe] Mg LR (T)

X698 225 dEste Az 9 FE9 FHAEFTH) (mg/ml)
Ll fructose glucose maltose
30*°—25° 0.97 3.26 1.75
25325 1.01 10.66 4.47
25%—20° 1.10 5.23 1.91
20°—20" 1.09 3.79 2.68
15°—>15" 1.08 5.09 2.09

Tve g wE 2%(0)

brodhgEe] WE £%(T)



7} A& A &kon acetic acidZF 1.15mg/ml & A YElyt fFode ¥E2E5S 15
7}k =l A] glucose”’} 10.1mg/ml 2 T & A +9] 2918 YEW o™ maltose &
F A AU fructoses FHEF 20 A7l AW HEHA okt
a3y FEEFS 159 UM &9 A S+ ethyl acetatedd} Tho] AshA =AA
1

h=4
5] HUER & deFo] Aeta 2w HUES &2 FEIFo] =Ax e

SdFEEHF(%)| pH A o] Ak | 3H9I " (g/100ml)
1.54H 9.4 3.92 11.2 1.1 1.93
1.754) 10.1 3.88 7.8 1.5 1.13
2] 13.0 3.91 8.0 1.3 1.09

% 8 FEFY H/HS dEstd Axd 9 fUAF 2 fEd &% (mg/ml)
malic succinic lactic acetic
) ) ) ) fructose| glucose | maltose
acid acid acid acid
1.58) 0.42 0.66 0.05 0.94 0.99 10.1 2.39
1.754) 0.54 - 0.13 1.15 0.92 5.52 2.11
21l 0.46 0.73 0.05 0.55 - 4.71 2.17
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3

15T 20CoA H&E3 4o ELS moniteringdt 23= 28 19 YeEFAAT. 15T
i 4N ZE A FRE 17TCHE Wby AEge
T2 #2733 Z71ste d4S Yekdth o] Az 2

5C
AN A= Aad AFew Hrbd de 2aAvE dEtstuA davt

7} %ol 201C=E 157

AR E - 50%E Fo] 274TCTE F45393 FAF 10% H7F &o] 241TC=

ZE7F 15T 22 28 W8 dHE BAFAY. F

o 2w SEt/te S vERer Urx Bagxe F AFLEE 15T 20CHA T

AA F2L 18T 20T & 2T #ol7k & HolAa a7 F5HE 4804 7H20) ol A
= 15T Al A= 16.87T,

198CE YER AT

30

s | i

20 | A i
‘WM

O 15
10
—-—15C S5 s
5 —=—20C Y5 & (HU50%H)
20C 2 & (A Z10%)

0
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Time (hr)
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%A wgn] s

1L 9% dAed e das4d

Az AAg T =4uE dEste] A w9 FAZAE %9, 10, 1100 HER

Atk dme P W A9 SANI 5S4 154~ U5%E AL FFE Ta
A

1
WAR Az dFF 72 T nE d43e dFe fAR AL wrt 9 e
#e YRR pHE W22 A2 HaFo 49 =4 10%9 o 7 @2 3
Aal =AM 20~50%% pH 397 ~ 4119 +#+& dehldlon e F9 =4
40%9 W 398= 7FF W gts Hoow, umA m=AuHe A= 403 ~ 4369 @S o
Bt Atee fAR Axgt #aFo] A =44 10%Y « 972 M =L @S
UERR A 30% 2 40% o Z47F 89 B 879 e vEhlA o, =AW 20%9F 50%
A W= A=V 72 H 672 thAh W e JERdT AR Az daTe eE
=8 30% 2 40%Y w ZhzF 97 2 919 EL ARE Hoy =AM 20%9F 50%Y
o= 50 @ 552 & #& YeEdh

WA R RRE AXT BT ohveArt WA Az A =3

o

s i fgacks 4TS Biden, Ao Ag =AY 30%Yd W HoA 1985 H
Al =AM 10%Y W 7P 2 098 UErd @dd kel glolM = §1E 50%
=A49S w 1.23g/100ml 2 74 =2 d3S e, =48] 20%Y o 0.95g/100ml
o] 2 vehlle]l daE ol =AM 20% Y w 7FE EShal, 50% Y wWe THE we
e B A3 BREd. 3R Az daFe ddd e gnd ol M
EUE =AH] 10%NA 7 w2 0.92g/100ml o] #s YERWIAL das 3FEFo] Ml
A A =AM 20%~40%(F e e 145%~14.2%)°14 oA E& 143~

1.49¢/100ml ¢] & Hol dxas A Aot vy = B3-S etdid
712 e WAl A9 =A4gu] 30%9t 50%0l M= ZHZE citric acid 0.19mg/ml,

malic acid 0.35mg/ml, succinic acid 0.71lmg/ml, lactic acid 0.13mg/ml % acetic acid
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0.87mg/m$} malic acid 0.41mg/ml, succinic acid 0.81mg/ml, lactic acid 0.12mg/ml %
acetic acid 0.87mg/mlZ =2 F714F &S e, 22 Az d g5 49
= =AY 40%Y w citric acid 0.19mg/ml, malic acid 0.4lmg/ml, succinic acid

0.81mg/ml, lactic acid 0.12mg/ml ¥ acetic acid 0.87mg/mlZ ¥ F7]4F S B Y

33 sFFS fructose E maltose?] FF =AU 20%<Y uwl 27 1.23 2 3.20mg/ml
Ze

2 Mg we @ vehilen, =49 10%Y 9@ 27 097 2 175mg/ml 2 b B

=
2 7S YERR ST Glucose 32 =H] 10%Y W 3.26mg/ml & 7 =2 S
BRIl ar =48] 20%~50%m = 2.25~245mg/ml 2 M2 Ak dEES el ik #
A2 Az dagFo HS fructoses =4GR 30%Y W 0.88mg/ml = 7HE W v

20%Y¢ W& 1.08mg/ml = 7HY =& S YEddlow =48] 10%, 40% 2 50%0°
A 098~1.05mg/ml = H=3 TS YERAT. Glucoserw E=748H 40%Y o
4.89mg/ml & 74 Z=gon 20%E 3.22mg/ml, 50%= 2.38mg/ml, 30%= 1.39mg/ml 2
10%+= 1.36mg/ml ¢ =42 YElytth Maltosers =43 A8 o] &3 LagFoas

A=H A Fokd

HeAd w4 fgae] A9 =AY 10% =2 &g Au v5 gk g i $ujof ok
HWegto]l =AM =AY 20% Aol @&y e o] AAHJ oY Alste] oFs)
AAE =4o]l Ak =41 30, 40% HEF= AFe 2lute] =A K o ethyl acetate
ol Z3tA =ARI =AY 50% Atde 9F, ey g4 Foue e u
< Yepdth 3] Ao =41 10% &2 ethyl acetate@ @ A8k dFo] =A% 1L
Zuty} woge] g4 AT ZAR 20% w9 Aol Aol =AHI 30%E A
3t Alnbo] A Ao 40% = ethyl acetatedF@} 7Zgk Alglo] =744t} =AY 50%
=2 PWEe] =AR 50%9 2o WA 5AS detloy sEAdol o AstA =A%
o =o FHo| JEgFS vAE oY 7HA 89 F ke UF Ao 5/ 4 E =
2 A vy god Absfel vk Qo opm| it Agstd ko] val,
71%b & citric acide U AAY Bolk Fdo & 9IS = F Ak

ol o] Az WAL =AU 30%~40%Y W HFe dAE T, e, opmAtE

714k e gES 7HA e Adow ddEHd RS =AN] 20%7F 7HE A

_35_



39 EAHE Gt Az &9 o]ststy 54
=N (%) | 4 FH (%) | pH b= o) =A% | 3 (g/100ml)
10 15.4 3.91 9.7 2.0 1.15
20 15.4 4.11 7.2 1.8 0.95
ki 30 15.1 4.05 8.9 1.7 1.14
40 14.6 3.97 8.7 1.2 1.18
50 14.5 4.00 6.7 1.4 1.23
10 16.4 4.19 8.4 0.9 0.92
20 14.5 4.23 5.0 1.3 1.43
& 30 14.5 4.03 9.7 1.9 1.49
40 14.2 3.98 9.1 1.5 1.46
50 14.8 4.36 5.5 1.6 1.10
310, =M E gEste] Az =9 fU)A §F (mg/ml)
E4H8](%) |citric acid| malic acid [succinic acid| lactic acid | acetic acid
10 - - 0.67 0.11 0.59
20 - 0.36 0.77 0.08 0.73
ik 30 0.19 0.35 0.71 0.13 0.87
40 0.17 0.29 0.71 0.09 0.65
50 - 0.41 0.81 0.12 0.87
10 - 0.31 0.75 0.06 0.53
20 - 0.32 0.83 0.06 0.50
o 30 - 0.39 0.77 0.12 0.76
40 0.19 0.41 0.85 0.13 0.86
50 - 0.32 0.88 0.06 0.48
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i 11 =38¥E deste] Az #9 Fod T (mg/ml)
=48] (%) fructose glucose maltose

10 0.97 3.26 1.75
20 1.23 2.35 3.20

ik 30 1.02 2.25 1.80
40 1.07 2.45 2.33
50 1.09 2.45 2.40
10 0.98 1.36 -
20 1.08 3.22 -

ey 30 0.88 1.39 -
40 1.00 4.89 -
50 1.05 2.38 -

U 98 A g Eguiee ge 54
Fav Pae el Axd £ BAATE T 12 13, 4ol JEpATh e

4 =4
WS 50 @ 5002 EFsle AxS Fo] Y X & Hlste] 43 & ko] 181% %
7H =4 ek o o] 9oF An|dste] Y e 1.26g/100ml 2 71 A A UERL 7F

4 A %

e

908 o 4+ AT o] A9 AN WAL 30 1 0o EFD
o] 1152 t& <ol Hldto] =4 yetwka pHe= 36002 7Hg wkgkom ofn| wqhie of
FAge b B e

#714F % acetic acid:= &3 W&S 50 5002 Egtslo] A F3T A HE

ot

2 ko AAZ S 2 succinic acidd] o] 0.62~0.71mg/ml = 7}F¢ =74 ey}
FE g FE 100%= WHE wddA o]l 7 = A YEY fructose”’} 1.07mg/ml,

glucose”’} 9.24mg/ml 2 HEF Qo Ay fado E3ku]-go] 30 : 709 oA 7174
A A VrERSET

A el Fgol FaA4E Age] Frs

A

38
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o] ZstA =7

upeba] s Jas E93 ol A

T EF 43E FE2 15% olFew =4 vt
o HA Wyl xaol Sk &e pHYF 7HE vra Aevt Eow R4k ghako] =
of A3t 2gks =7 st A 0 A& vlE 30 1 700] 7 U2 HoeE AdE Y
X 12. 95 &30 &S 2t Azt &9 olsslry EA

=3 4TS 3 (%) pH s o] = AbE |3 F(g/100ml)
100 : O 15.8 3.90 6.6 1.5 1.89
50 : 50 18.1 3.93 6.7 1.7 1.26
30 : 70 17.2 3.60 11.5 1.8 1.94
X 13 95 E3MES st Az o {7t g (mg/ml)
Eg]& citric acid | malic acid | succinic acid | lactic acid acetic acid
100 : O 0.17 - 0.71 0.16 0.60
50 : 50 - - 0.63 0.04 -
30 : 70 - - 0.62 0.12 0.48
I 14 95 &M E&E st Az w9 e T (mg/ml)
=& fructose glucose maltose
100 : O 1.07 9.24 -
50 : 50 1.01 6.31 1.81
30 : 70 0.99 5.55 1.44
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o 95 2o dAel e TEEA
A5 A A - FE D] Az o BHAA= 3

Wdch S AR e 3 BEF

Rop 92 g JEidY o T 53 9§ SA% 2R @w @ TaFe] pHrt

388= 7HE Sl dEbsed, ol e UM AgemA di9

2 ART g4 285 W77t A

W Aow AztEd. gashA Gar SAFE Aol o] #HA A= 2 olfr= #7714t

2]

StaFo] E=9ly] wjFEolm I TS acetic acid > malic acid > succinic acid > lactic

inj
oo
o
:og
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kol

[N
D
oo
o
inj

ot
i
ol

©,
2 fob
hw
N,
=R

e 232 venigion, S F FAste] Axd BEF b e L1E e
oo gmg gl el FAE 4R Axd Wi F
A e BRFY Fme FFB5ORT oF 444 Eom, HAF ¥ FAd 2 A

2% TaF] das T 1564%)2 SASHA @2 LEFO das FF64%)HT

#7124k % succinic acide S AFgF B A0t malic acide SAEFA] % Ao Avt A
RNom lactic acid$} acetic acide= B SASHA] 2 oA @wol] A HAOH 3}
T ZF2F - F9 Aol malic acide 047mg/ml 2 5% A F A3 succinic acide=
Z} 065, 0.54mg/mle] AE % AL lactic acid®} acetic acide= EAF - Fo @A glo]
R ) 5 FAkebA 2 AolAM =A uEst
AR A2 Ax 3 BEFY FHd FFo] FEA FEFHEY 2 LHERU
A=, fructoses TR ¥ SAe a3 F AT 097meg/ml HEH AL glucose=
9S w 764 mg/ml, WA Fx FAEAS w 326mg/ml = I

gt F5A dEFET 25~10W ¥ =2 gS JUERl At Maltose @& 3

£
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s

A F A sklE W 5.00mg/ml ® 7 =2 gl B, shetA] o SAE 2@

ForEFo s § SASA e WEFE 123~175mg/ml ©] #& YERHATH
Hodd AT & 4P Astel =ARR FEu FA FEdl waste] ket
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U4 &3 (%) pH 2= | obueat® (3 9H(g/100ml)
- 15.4 3.91 9.7 2.0 1.15
s 3.5 4.30 8.9 2.3 0.10
= 15.4 3.88 11.2 1.1 2.73
s 6.4 4.16 7.7 1.6 0.10
9wl S T fEE e AR o §714 T (mg/ml)

citric acid | malic acid | succinic acid | lactic acid | acetic acid
r - - 0.67 0.11 0.59
e - 0.35 - 0.25 0.89
g ¥ - 0.47 0.65 0.08 1.15
5 - 0.47 0.54 0.33 1.50
9B FA} 9 FFE gEste] Az 9 fET g (mg/ml)
fructose glucose maltose
Fr 0.97 3.26 1.75
5]}_
e - 1.29 1.31
_ Fr - 7.64 5.00
F 27
e - 0.73 1.23
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1.52
1.41
1.38
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0.58

5=
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2

4.3
3.0

2.4

oh A | B
3.1

8.1
9.0
10.0
7.3
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& 19 95 H7HE gt Az 29 fU1iF g7 (mg/ml)
citric acid | malic acid | succinic acid| lactic acid | acetic acid
10% - - 0.85 0.17 0.70
A7
5% - - 0.71 0.23 0.68
=T 0.24 0.38 1.10 0.14 1.21
AARZ: - - 1.11 0.07 0.69

o 2vke Al FH) 9] 10% M7t

I 20 95 H7ME Yt Az £9 fEd g (mg/ml)
fructose glucose maltose
10% 1.60 5.63 2.39
ANE
5% 1.24 5.78 2.25
L 1.25 3.81 3.14
HAARZ? 1.30 1.44 0.96
T2vEEAl SHY 10% #H 7Y
. goba) Artel me 54
skokA]l H7HAl F/E EEe 9 XA 1 21, 22, 23o] YERW ST pHeE v
A A7 Tz 558 2 FUIRE bk Az |~ Z+2E 4.09, 4.08, 4.09

&9, emA, giF 94 AAS AR daFolA
o} zF 4 2 °F - g5=¢] pHoll H] sl
Oa w2 s dEdlth Atee xR Al A7l 9 E53t HOF 2 g S
e S Hol 7247 90, 89, 81 2 795 HYow, A%, WF, evA i &
< 6.0~72%2 SHA YEwth obvmAtwel A= Hx W A HIF BEFA 23 2
219 HS BYgon tE HuMA HEFE 15~19 ¥ S vHehdidn. 9
T FgFel s 71 HoE HE Ut 2.03g/100ml 2 7

F > oA s > 5 > &Y > Hgx L e > A AV waFe

_42_



& F¥e nged, o HE 3

AA - L

A 7bek &ol ARk citric acid7b
H7F wE T A 2bzt
0517 050mg/ml = 7H @A detwtoen wid, o5 Zx aga &£ A7 BaFd
A 040~043mg/ml &2 HszshA A EARL vkt B HIF EEFolAM= 7zt
0.35, 0.34mg/ml = 7} HA YEbsth Succinic acide 2vAF H7F L EFolA
149mg/ml = 7F¢ =4 AEH3J vgo=z 5, 771, A% H7F ZEFelA 11
1~1.13mg/ml 2 FAFe ol APHAeH wjd H7 HEFelA 0.78mg/ml = 7HF
A ebgth Lactic acids RE FolA 005~014mg/ml 2 79 ul% AEHlon
acetic acid= T-71AF H7F taFolA 1.54mg/ml = 7H = vERa w7
7} @y oA 087, 0.77mg/ml = 7FE Aen ywxl HrF waFoME 098~
1.07mg/ml & 7 =%}

83 5 fructosed A =3 M7 FEaF7F M =2 157 mg/ml & YL
3 2 oA e Hrb wEaFrh 1.39~1.33meg/ml, TR emlak W &9 b g
F7F 247F 126, 120 % 1.19mg/ml, 7z 2 A% H7F dEF7F 115 2 1.02 mg/ml 9
s BAT Glucose® 45 F71AAA 7HE =& 976 mg/ml & Ei £=3
4.65mg/ml, "j4 <7]2 3.94mg/ml, HF 3.53mg/ml, €% 2.84mg/ml, #F*2.38mg/ml, &
2} 227mg/ml 2 A7 1.98mg/ml ¢ =4 E el Maltosed A-$ 2w A7 7
= 25lmg/ml o S Uetdd A S5k, Wil s A% dx % dF
A7 HEFo A 235~21Tmg/ml 2 M2 H|=EA ARG ey, £ U 2aF
7Hg w2 1.86mg/ml = AAd 3
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ok Aure Aol FANA gy A FERE A A TR FI gol
AR ALE HAUre AS ATFEEe] ofshA =AK AL W& utd 2ubo] A A EH QA
ow &£9S Mg &2 £99 3, ut aula Aol =AAT WA 5 3 o]9
o 544 Fo gl waFe AL 52, onA afm &do] AP A
o7 AzbE
E 2L @b A7k ERE 2Ese] Axd &9l olststy 54
oS3 (%) pH A otk | 31 (g/100ml)
) 2] o) 7] 2 12.1 4.07 8.1 1.7 1.34
53 14.5 4.09 7.9 1.8 1.31
5P 15.5 4.22 7.1 1.7 1.59
T AP 10.8 4.11 8.9 1.5 2.03
S AP 14.9 4.16 7.0 1.9 0.81
A7 17.1 4.34 7.2 2.1 0.79
P 13.9 4.08 9.0 2.3 1.00
&9° 14.3 4.14 6.1 1.6 1.14
@ oubebE Al ZW 9] 10% 7t 65°Brixd] FEo) AL
Dokl Fue] 1% 7Y, 40% FAH AE ALE
i 22 HAMA FRE 2elste] Axd s {UIA T (mg/ml)
citric acid | malic acid | succinic acid | lactic acid acetic acid
ufj 2] o 7] 2 - 0.40 0.78 0.05 0.87
=33 0.18 0.51 0.93 0.10 0.99
P - 0.41 1.13 0.09 0.79
T AP - 0.50 1.11 0.14 1.54
Smzp - 0.35 1.49 0.11 0.98
Y7 - 0.34 1.13 0.05 0.77
FEN - 0.41 0.86 0.12 1.01
£9° 0.24 0.43 0.95 0.14 1.07
“:oehgrE Al 29 10% 7t 65°Brixd] EE9 AE



ProegEAl FEe 1% A7 40% FE AE AE

#* 23. A Hﬂ THE Gt Az £ FEd T (mg/ml)
fructose glucose maltose
| A o 7] 22 1.33 3.94 2.29
533’ 1.57 4.65 2.34
= 1.39 3.53 2.17
TP 1.26 9.76 2.35
S AP 1.20 2.27 2.51
A7 1.02 1.98 2.27
=" 1.15 2.38 2.22
£9° 1.19 2.84 1.86
“:ogtebE Al 2] 10% A7), 65°Brixd] FEo) AS

o
Do
AV
ot
il
>

Zulol 19 A7), 40% 74 AE A AL

;q] 7@ _,4 1 uk =1} Xﬂ Zﬂ /é 73

i3

1‘_‘0‘1

Y

of\

S

=2

M &
g

[

o,

dalste] AlFe &9 BEAAIE F 24, 25 2691 JERAAL
=, ?j]ifu], Z84 120 ¥ 21002 2e HUFste] A3 HaFo pHE 2z 391, 3.95,
412 2 4075 YEHNE I F FERoE AR daFrt 7P ¢ e YERSich
AEE YEm R AFz Tl 7P =S 1118 YERdEd, fF714F citric acid,
succinic acid ¥ acetic acid &l 7}z 436, 1.73 ¥ 0.64mg/ml = thE HFAE M7}
sto] Az BEFRG =2 FgS Bol ojYs 23E vEhd o R AdEHA
gAY SRl e opr=AteE mm] HVF EEFUF 3608 MY = s B
, TR, 2EA 120 9 2108 HUME BETE 20 ~ 2398 AR fARE ey
e o

& el dolM= A= HUF REFVE 1956%E M =2 H@E BAx

o
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o] 7} vrrd &5 H7F FEF7F 1.15g/100ml & 7HE =S FE eI 28 A0A
210°] 0.1g/100ml = 7} @& ks yehiich

F714Ee d=m S Hrkek W FEFol MWk citric acid 4.36mg/ml ¥ malic acid
0.38mg/ml A& o™ citric acid?] Td#HE ZE F74F 5 7FF =9k succinic acid
T3 1.73mg/ml 2 71 %ol HAEFHA oW lactic acid= 0.002mg/ml & SH|Fo =2 o}
237

83 T fructosed AF FHFozZ A|FR3I VFFNMY 097mg/ml AEHAOH,
glucoset= F5, 91, 284 120 2 &4 21002 AR GaFrt 247 327, 2.34,
231 2 0.79mg/ml °] =S YEFUIATH Maltose®l &S &4 120°] 3.22mg/ml =

P e ke JEha, fgwmnE dube wEFolA 307mg/ml, 2EA 210& H7}
gk B g Fol A 240mg/ml 2 F5ES H7EgE HaFolA 1.75mg/ml ¢ TS HATh

HsAY FES FIAR AL Eo] AS 2lgte] Astal 75 gre] mAAH Fn)
of Weute] oFstAl A HAT d=nE o] &3t WEAZ &S T Fo] Feklal
A} A P4 ghe] “AM T, &2 12098 2EL 2108 HUbE dEF A9
Ego] wou 2E A 1202 JAFH sto] =AH oW xFA 2108 IFFS] o] =
AR

wepA HA LaARMs Adsd FIoste] o9 &5 LERAIIE d=mTt

Agd Ao dunsih

o523 (%) pH A | obH et | 39 H(g/100ml)
+5(sp300) 15.4 3.91 10.8 2.0 1.15
=1 (sp60) 19.5 3.95 11.1 3.6 0.24
Z#2120(sp1200) 18.2 4.12 7.0 2.3 0.24
Z#2:210(sp2500) 16.0 4.07 6.3 2.0 0.10
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& 25 HEAe FTRE dEste] Axd =9 FUA g (mg/ml)
citric acid | malic acid |succinic acid| lactic acid | acetic acid
T%(sp300) - - 0.67 0.11 0.59
A=) (sp60) 4.36 0.38 1.73 0.002 0.64
Z84120(sp1200) - - 1.18 0.08 0.61
Z84210(sp2500) - - 1.13 0.08 0.57
& 26 HEAL THE GElste] Az o FEd T (mg/ml)
fructose glucose maltose
T5(sp300) 0.97 3.27 1.75
&151) (sp60) - 2.34 3.07
Z84120(sp1200) - 2.31 3.22
Z84210(sp2500) - 0.79 2.40

2. AR Tl wE 2RSS

X TRE GYste Alxd daFo BAZAYNe= i 27, 289 YvERATE pHE
Y-30-3, DWY, Y-89-5-1 & Y-98-57} 3
Y, Y-H3-5= pH 4600 %2 o] FAHtt 2 g etk 4bkeel oA ® Y-30-3
o] 7k ¥ 855 YEhUIEH, o= Y-30-3°] thE FERHET 22 fH7iHE YA
At A

ol At DWY ¥ Y-H3-57F 1322 tfE2 fRo| vs) vusd =2 3& e
yden dag S DWY > Y-30-3 > Y-H3-5 > Y-98-5 > Y-89-5-19] &A=
DWY7} 157%% 7} %<& #s Uetdidoh $d 3 e g o] 7HE =94
DWY7} 0.79g/100ml 2 Y& #Ho| £3u vz 43 o] vrokd Y-30-33
Y-89-5-10] Z}7t 2.97, 2.71g/100ml & 7} =& & e A

712t % succinic acid®} lactic acideE BE &5 H7FolA #HEHJoew 1 gk
& DWY7} succinic acid 1.1lmg/ml & 7FF =tow lactic acid®t acetic acid:=
Y-30-3°] 7b¢ Ee FS vERE T Malic acide Y-30-33% Y-H3-5% 7k A ¥
Toll ARt A &= A

83 = fructosex DWY 2 Y-30-3o4 242 1.14 ¥ 0.92mg/ml ¢ =S w9
o, e ZRAE AEFHA FUTh Glucoser Y-89-5-1% TEI g F oA
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104mg/ml 2 714 %8 &S Yeda Y-30-3 2 Y-98-57F 27 892 2 858mg/ml
WA Ee S vEbd vbd DWY % Y-H3-5% 4.18~232mg/ml & thh 9& g
S Bt} Maltoser: EHFEE Y-89-5-1 > DWY > Y-H3-5 > Y-30-3 > Y-98-59]
AR Yo Y-89-5-12 A7t A% 1 dHL 753mg/mlez M AA 7EH

=z 1

Y-98-59] 1.39mg/mlell H]s}te] 5ul] o]/ B2 o]t
ojdel Atz B wf, Y-30-32 A= WA o opvite 9 das ko] u
i o] ol AT Az AFeA &S Ao dAdEHW DWYZF =2 ¢3E
ek oln| At A% 2 succinic acid9] ©HEF AEE P A4S Ao w fdE )
B4 DWYE AES &2 753 3o v dAal 5EAAJ] g2 gldlen
Y-98-5% F5 uto] AsA =AXI Y-30-32 A slgto] Ao AAL =4
L At Y-89-5-15 HI7Mgh &2 F5 ©o] =AF oY Y-95-5Rt= 1 A=V}
oFat il Y-H3-56+ Zet2¥ HA7E var ujo A ulo] =AXY AAAow & o
be HAE ned A% P4 Fol v DWYZH 49% Ao Az
%27 EE FHE Qe Axd 29 olsehy B4
&3 %) pH A oful A 13T (g/100ml)
DWY 15.7 3.86 6.9 1.3 0.79
Y-98-5 9.5 3.98 7.1 0.8 1.57
Y-30-3 10.0 3.74 8.5 0.5 2.97
Y-89-5-1 9.1 3.92 7.0 0.8 2.71
Y-H3-5 9.8 4.60 2.3 1.3 0.42
I 28 2R FTHE st Az 9 Ui 2 e g7 (mg/ml)
malic succinic lactic acetic
) ) ) ) fructose | glucose | maltose
acid acid acid acid
DWY - 1.11 0.04 - 1.14 4.18 2.19
Y-98-5 - 0.76 0.08 0.76 - 8.58 1.39
Y-30-3 0.39 0.59 0.24 1.06 0.92 8.92 1.49
Y-89-5-1 - 0.70 0.04 0.60 - 10.4 7.53
Y-H3-5 0.52 0.83 0.03 - - 2.32 1.64
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38704 3828 A7 FHAsteE AES HEWlon AtEe A 80T 1602 7HE
T7F 122 71 vgkon opneitns A% 90T/ 22 74 ¥
gkal Atk 50T7F 13e= b wA dEwt. g2 A= 60TC7F
4.30g/100ml 2 7} =kom A% 50C7F 3.96g/100ml = 718 A YEelgd
714t % acetic acid®] A 50Co A 233 <o) 2.25mg/ml & 7FF =4 e
I ggeR AdE 60T 80TCAA 190mg/ml 2 L3R en 70TC< 90TAA
147, 1.64mg/ml = 7F¢ A A yEbskt} lactic acid E3F A% 50CelA 0.21lmg/ml
= 7P Bol HEHJL acetic acidet frAMsHAl 27t S7HE S fHAsks
< YEMA T FEld F glucose?] A A% 70C7F 1.08mg/ml =& 7Fg v
90C7} 1.6bmg/ml = 7 £9ko™ maltoses Ad>%7F S7HEF5 F7hsts 43
Ho] 50T A= 243mg/ml oA 90Tl A= 6.77mg/ml & YEFH AT
Zh ErollA ArE o vAE FXE AP Aye ® 3200 e A

50C9 s Awr Z3o] 2 CFU/ml ¢ &% 1 CFU/ml ©] HAE AT U A S A

B
ol

f
w0

[0 od
oo

ot
tlo

!

rie

Hieda 50T Atgt &o] e Avukat A F&Fztol =AHaL 60T 80T <]
ol M= AlBt fol= g SAARL sto] =AAA Gtk A2k T0CAAM = ZHe
2 7ol <

= doel ol L&A
4

AL 70ColA 3022 244

AL E(T) pH s ofr| A= 213 (g/100ml)
50 3.87 15.8 1.3 3.96
60 3.84 12.0 1.8 4.30
70 3.84 14.0 1.6 3.77
30 3.86 16.0 1.4 3.97
90 3.82 14.7 2.0 4.06
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(mg/ml)

ToR

o

22|

maltose

2.43
5.87
5.65
6.64
6.77

glucose

1.50
1.27
1.08
1.41
1.65

acetic acid

2.25
1.90
1.47
1.90
1.64

lactic acid

0.21
0.19
0.14
0.16
0.13

()

1
ol
b=

<

"

50
60
70
80
90

(CFU/ml)

142 Wz}
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oy
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ol
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34, 359 YEFHAT. 4T 15T A

2 Ael
90 9|

FES §A3G o 20°C o A

i3

44

)
o
ﬁo

A wEFo

Yet Sl o] A= AFert 4Tk 15Tl A

327&

fu
L.

AF FFAasEH o 20T ol A

PR %4 20TN b 2 vEg %

%4712k ol we Z7tet

4 900l 20 @& vhEhilth webd pH7E 7l

B

R
o

B¢ 3l citric acid
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Ebal 7H wol #AdkSth malic acid®} succinic acide W #ol A gk 15T A ZF7}s)
A debsar YA =oAL Al Aelrb gl lactic acide 5 A
AColA 7H¢ A #Farsden =7t 9455 A2 A veyal iR
acetic acid= %74 90l 20Tl A 7H4 AA ey vy xR 2%l 7H
nalgeh fEg dHEHS 24 4T 15TAAE glucosedt&o] =

IS B F7FES 15C7F 28] o) Edkon =4 20T A
Higo] 2Ml 2 S5 AT YAl Aasks F @S UEHH TR maltoses w4 4Tl A
© 27| 145mg/ml oA 02mg/ml S7FsE Fheol 0A7HA 7o dAsA o =4 16T
N = 60L7HA] FAA o R FrtetA T 0L E At en w4 20TAAE 30d

o 2.00mg/ml = #5% F I FE& FA53

1

w2} A malic acid®} succinic acid®] o] 71 =3 citric acide] o] A S
FAEE 15C7F 7H A3 Aoz s Algkd 718} lactic acid9} acetic acid

o gharol grastt 60 o4 4Aol L Aom AruL

M

E 33 SAeRs Vel e WA xFFe) 54
SR pH Qs opr] =4t
() 0 |30 |60 |90 | 0 |30 | 60 [ 90 | 0¥ | 304 | 60 | 90
4 3.68 | 3.71 | 3.74 13.0 | 12.2 | 125 29 | 30 | 32
15 3711371 1375|372 | 137 | 123 | 116 | 124 | 20 | 31 | 33 | 35
20 3.73 | 3.38 | 3.27 124 | 235 | 291 33 | 35 | 39
F 34 4= 7Igbel] whE WA LT {74 (mg/ml)
LT citric acid malic acid succinic acid
() 0 |30 |60 |90 | 0 |30 | 60 [ 90 | 0¥ | 304 | 60 | 90
4 0.45 | 043 | 0.28 0.49 | 048 | 0.34 0.71 | 0.74 | 0.69
15 047 10351038033 | 036 | 052 | 064 | 045 | 0.67 | 0.79 | 0.80 | 0.78
20 0.42 1 035 | 0.22 0.50 | 0.32 | 0.30 052 | 052 | 0.52
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X 34. continued

e lactic acid acetic acid
(C) 0d 30 60 90 0 30 604 90
4 0.90 0.98 0.34 2.95 3.42 2.86
15 0.69 0.86 1.02 0.43 2.93 2.82 2.99 2.88
20 0.88 1.16 0.53 3.41 3.03 1.58
F 35 HAEEet Igbel] whE WA AT fed (mg/ml)
ST glucose maltose
(C) 0d 30 60 920 0 30 60 90
4 30.8 35.2 36.8 1.66 1.67 1.64
15 22.96 36.5 46.7 48.3 1.45 1.61 1.95 1.99
20 42.9 33.1 28.1 2.00 1.95 194

3. 24 ofizd %4

7}. membrane® pore sized] WE AHA &3}

v HAY ARxzAS FHs7] Y59 membrane (BECO Depth Filter Sheets,
E. Begerow GmbH & Co. Germany)2| pore sizeZ 04~3.0me = HE]ste] o33k &
Hr AL T @] WstE A 435 x 360 YEUNL FAo WItE S
sA3E & 379 YeFUSl T Filter sheets®] pore sizeZ} 3.0mmol A 0.4m= Zrold 4=

gx WE(L)7F Zh2E 71.21004 80.18, 9298914 942002 =olA il FME(b)=

1496014 1357= FAadtel LR F7E B FHAPES & 5 ddew FALeRE

iy

Ju

o

pore size 04~0.6met 1.0~2.0mol Aol H7 &3 &= mwetd i AREA S = pore

’ O, Ny N ﬂ——ﬂ‘
71%ke] #FaEAY gl dsdds 4S5 U wEA pore size 2.0m7b FA
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k1
KeS
1=
k1

¥ 36. membrane® pore sizeol] wWE ¥

pore size(un) %T<430nm> color
L a b
control 35.22 58.49 2.03 26.07
0.4 80.18 94.20 -1.99 13.57
0.6 79.37 93.87 -1.94 14.09
1.0 77.96 93.40 -1.88 14.90
1.5 77.95 93.19 -1.84 14.90
2.0 77.43 92.90 -1.83 14.86
3.0 71.21 92.98 -1.79 14.96
3 37. membrane?] pore sizeo| W& WHEFF HA5AT
pore size(um) description
control 5 %, 9¥Eh, vih iz, 75 U g@au, U 27§
0.4 @3k dry, &9 BoEe
0.6 @3k dry, &9 Bode
1.0 @3k dry, &9 Bode
1.5 @3k dry, &9 BoEe
2.0 o, v, 2%, AR
3.0 o, Wiz, gt 20 =719

=
74 filter A5E TSl filerd F g D AE Fo @] watE 239 2

=(L)E S7heta FAE(b)E Aastel A4 aske St

stl ot filter 31577k 23] o] Fd A4 filter &= vvatl #5233t filter 3157}

S7tErs 53 filter Sl7t 38] ol g A witighe] Haste] dryshAl =A% oM 4
o= ]

e AAEE Aol 2ue =AXA goy ot il Bol AA A =
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A 5.t}
Filter 315 wHE3 -9l pore size 3.0um= 23] 7}, WHE3 A ¢S 7494l pore size

2.0m7F 7F3 A JEsE AL filter 3149 WHE-H U= pore size 2.0m%E 3P filterdt A
1=}
[e)

]
o

ot

b RELSS BNE WeART /A O FA ekl £ 4CAA 109 Fore)
A A-S F35to] control®] ¥ E7F 076904 35228 AA F7FstA = ol BEaEo IA
sto] filterE £-°]8}A st pre-filtere] EHE zt+= Aoz yEyTH
%38 o3 4ol wpe waFel BEs Ax
) color
filter 34~ %T<430nm>
L a b
1 71.41 92.98 -1.79 14.96
2 74.54 93.15 -1.82 14.49
3 75.12 93.84 -2.33 14.16
4 75.75 93.92 -2.80 13.99
% 39. o7 ZlFo] mE dgFo Hs4A7
filter 8= description
1 o, whd, gew, 2w, =9
2 ek, vzl &5k
3 Wk dry, &9+
4 @3k, dry, A

51 = =
A5 A AT BFEA
L#2 A4E 98 2 BeEa

OAl 7HA] dEF AR dFAE W AzARE B 409 YERAL o] 3
F 419 JeEpRTh BAMEA o2 139 ARl 33 ubE 4 Aw 3
Least Significant Difference (LSD)+ 3 420 YEeEMNAT ZF Al& ZF vl E A 7]
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A, T7IA, AA

oA v

=
K3

Al gl w8

=

=357 A4 AR

R

pu

A

A= o

o

g o]

o)A zol2 H, p < 0.05). ¥A

Hp < 0.05).
Hp < 0.05). WA
18%= 7}

R
L.
1
e

Algel el =2

=
=

toll A o}

el

ﬂ

o] BAFEA (three way analysis of variance) 23+

1}

4
Al & (liquor) Ztell =

_‘{

A
A

I2 YErdtHp < 0.05).
HARE

S
=

oA §ol Aol

AR A

wolA AHA

B

o] o

=
=

=

p < 0.0001).

Aol

kel
T
]
b

L
=

SR
%ol 4] 9]

5}

£ (Judge * liquor)dlA = EE

A}
S,

A

o

R

o fold o)z}

e

;OO

=y
To°
K
ﬂ

o

i

(p < 0.05).

43 2
a9 4, 59 Zrh

2
)

Al (correlation coefficient) #2124 3}

s

u

e

.

1

21 (Principal Component Analysis) 23}

i

bl

A

e

A=
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HAd

i
e

el
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340, AR AFAE 2 A XA
AFA = AzzAL | LTS TE %)
ST |3, R, Bk QS A, 15, T | b a T 18
LLE BN Of=y, k2 Ak 13
715 H"ﬂ160.7% FA5.4%, +714k3.5% - 15
o A S & 34%, AE66%, 771, A, A | @) wed 13
| ]2kt ﬁ’é}, =3}, 712, A3 - 16
3E 4L BAREA A Alge] o)shshA 54
ik | WA LTF AT Ec e T715
pH 4.58 4.22 3.89 4.21 4.58
°Brix 18.4 12.2 10.6 8 10.8
A 7.2 4.9 4.8 4.1 2.8
obm| v Ak E 6.1 1.9 1 1.5 1.5
L 79.93 85.11 88.01 82.88 74.08
. a -1.17 -1.53 -1.13 -0.8 0.46
b 29.43 19.56 16.98 20.34 27.68
DE 35.64 24.63 20.81 26.6 37.93
$9F(g/100mD) | 7.9+£0.03 | 3.9+£0.07 | 4.4+0.02 | 0.7£0.003 | 1.9+0.01
A I 0.49+0.02 | 0.19+£0.01 | 0.14%0.01 | 0.22+0.01 | 0.4+0.01
Akl H &4 | 25.534£0.01 | 13.11£0.01 | 11.2240.04 | 17.56+0.01 | 20.54£0.03
citric | 0.63+£0.05 | 0.68+0.06 | 1.53+0.14 | 0.65+0.14 | 0.19£0.04
P malic | 0.24+0.11 | 0.5+0.06 - 0.15+0.02 -
succinic| 1.00+£0.66 | 0.57+0.19 | 4.04+0.21 | 3.66+0.09 | 0.61+0.41
(mg/ml)
lactic | 0.0240.01 | 0.0240.03 - - 0.01+0.01
acetic | 0.31+0.17 - - - 0.1940.05
ag sucrose| 3.42%+0.64 | 5.98+1.56 | 1.19%£0.39 - 1.84%0.18
glucose | 54.97+1.81 | 11.88+2.97 | 24.98+2.00 | 2.02+0.37 | 4.57+0.43
(me/mb) fructose| 48.33+3.83 | 48.58+9.15 | 46.93+2.44 | 54.04+2.25 | 47.88+2.90
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LSD (5%)

A 2

EPES

0.38

4.51¢

3.23°

0.66

3.79"

5.31°

0.50

5.08%

4.64"

ns

3.26

3.28

ns

3.15

3.33

0.44

4.00°

4.23"

0.52

2.10°

3.08"

0.52

2.82P

3.46°

0.49

3.72%

4.03"

ns

2.41

2.03

0.44

5.31°

4.64°

0.45

4.59%

3.97°

0.57

4.77°

5.67°

4.15

3.97

4,49

4.31°

3.77°

4.23"

4.10°

4.33"

ns = Not Significant, * = (p
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05), ™ = (p < 0.01), ™ = (p < 0.001) , ™ = (p < 0.0001)
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A

7bE st Le

el

12)

ae)
K
o}
N

3l

X

ol

_60_



¥ 43, AEF9 BAEA A EAHEA A3 (n = 13 judges X 3 reps X 5 liquors).

K Rep | Judge | liquor | Y98e7 | &b | jtep

w24 | F value | 0.09 8.77 169.83 2.27 1.31 3.26
Pr > F ns ns e sk ns -

A F3e & | F ovalue | 2.95 13.20 11.77 1.67 1.32 1.34
Pr > F ns e e * ns ns

Ad583F | F value | 4.27 16.35 12.59 2.60 0.96 1.86
e S F - s -

B F value | 0.93 13.19 1.77 2.30 1.13 1.02
Pr > F ns e ns o ns ns

A3 | F value | 5.32 19.59 2.21 2.88 2.01 0.62
T - o -

o3k F value | 0.51 27.34 46.75 4.32 1.55 1.37
BrS F - - o

ol | F value | 0.67 14.32 64.72 3.42 0.63 0.83
Br> B - - .

shofAeF | F value | 0.22 16.94 8.17 5.04 1.34 1.24
T o - o

3] F value 9.63 4.24 1.30 1.10
BrS F - o

F value 1.14 2.02 1.93 0.25
Pr > F ns - ) ns

F value 11.58 2.07 1.61 0.50
Pr > F o - ns ns

F value 6.58 2.29 2.50 2.39
BrS F :

F value 8.03 1.73 1.16 1.17
Pr > F e i ns ns

F value 1.65 0.58 1.69 0.51
Pr > F ns : ) ns

F value 7.16 1.52 2.91 2.00
BrS F : -

F value 17.69 4.71 1.74 1.97
Br> B - s

F value 2.83 3.36 2.62 0.60
T - -
4 48 24 8
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ns= Not Significant, * = (p < 0.05), =* = (p < 0.01), *x+ = (p < 0.001) ,

sk = (p < 0.0001)



e | BE | 2F | DAY FUA [REAG| ARG | FEG | NV DRe G SmeR| W | FERE| w2 [Repan|an
1.000
0.808 | 1.000

0.621 | 0.888"| 1.000

0.657 | 0.773 | 0.882" | 1.000

0.150 |-0.212| -0.359 |-0.550| 1.000

-0.655|-0.440| -0.624 |-0.733|-0.023| 1.000

-0.378(-0.382| -0.712 |-0.774| 0.257 | 0.905" | 1.000

¥

-0.140(-0.496| -0.401 | 0.057 |-0.253| -0.221 |-0.161| 1.000

N

] oft

-0.585]-0.565| -0.414 [-0.065|-0.642| 0.247 | 0.063 | 0.765 | 1.000

Hufodt oit| Hu

u2
i

-0.433]-0.841| -0.687 [-0.414| 0.220 | -0.071 |-0.016| 0.797 | 0.550 1.000

Hifodt

u2
i

0.782 | 0.281 | 0.156 | 0.382 | 0.346 | -0.712 |-0.358| 0.390 | -0.264 | 0.219 1.000

o [»2

=

o

0.857 | 0.905"| 0.919" | 0.832 |-0.052| -0.762 |-0.681|-0.342| -0.604 | -0.585 | 0.493 | 1.000

&
i
b

0.522 | 0.267 | 0.241 | 0.660 |-0.428| -0.560 |-0.422| 0.701 | 0.377 0.187 0.679 | 0.337 | 1.000

AV

=

0.087 |-0.480| -0.413 |-0.142| 0.439 | -0.453 [-0.227| 0.720 | 0.176 0.852 0.680 |-0.149| 0.403 | 1.000

iy
>3

0.957"|0.879"| 0.616 | 0.575 | 0.123 | -0.432 |-0.176|-0.344| -0.654 | -0.640 | 0.604 | 0.812 | 0.367 [-0.164| 1.000

[
)
)

=

ot

Y2

-0.225[-0.183| -0.553 |[-0.676| 0.279 | 0.862 |0.976"|-0.334| -0.115 | -0.217 | -0.330 |-0.511|-0.448|-0.353| 0.007 | 1.000

2
=

-0.636(-0.382| -0.035 | 0.137 |-0.746| 0.067 |-0.290| 0.455 | 0.827 0.329 | -0.502 |-0.352| 0.140 |-0.067|-0.707| -0.426

%

o
=}
o

" denote p < 0.05 and p < 0.01 respectively
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F 45 AEFO AR FE3 vk Aol dudA #4423 (n = 5)
pH s gas oFr] ki A A AL F
L a b DE
=R 0.9417 0.266 -0.222 0.341 -0.994" 0.757 0.898" 0.974" -0.057 0.847 0.797
9 | 0577 -0.136 -0.640 -0.177 -0.861 0.965" 0.558 0.717 -0.344 0.483 0.365
%% | 0434 0.025 -0.516 -0.181 -0.663 0.754 0.433 0.555 -0.101 0.363 0.148
HIF | 0.563 0.408 -0.113 0.230 -0.673 0.629 0.667 0.697 0.299 0.642 0.440
A4 | 0.271 -0.108 -0.035 0.063 -0.102 -0.193 0.032 0.062 -0.309 -0.006 0.118
kA
; -0.757 | -0.713 -0.221 -0.545 0.604 -0.215 -0.747 -0.711 -0.516 -0.723 -0.542
(]
At | -0.432 | -0.599 -0.144 -0.306 0.349 -0.131 -0.460 -0.429 -0.530 -0.438 -0.193
FEF | 0125 0.839 0.9647 0.853 0.213 -0.550 0.308 0.084 0.917° 0.408 0.429
eais
; -0.464 0.385 0.675 0.326 0.601 -0.553 -0.227 -0.404 0.657 -0.125 -0.117
T
o -0.105 0.638 0.924° 0.650 0.525 -0.902" -0.058 -0.272 0.731 0.025 0.085
T
N 0.944™ 0.699 0.390 0.812 -0.714 0.199 0.926° 0.862 0.409 0.927° 0.933°
A
e | 0735 0.164 -0.417 0.052 -0.872 0.773 0.683 0.795 -0.081 0.609 0.441
FEU | 0.624 0.794 0.540 0.808 -0.485 0.198 0.811 0.694 0.701 0.861 0.809
g | 0417 0.806 0.844 0.860 0.020 -0.582 0.409 0.229 0.709 0.461 0.502
&Y | 0815 -0.007 -0.447 0.106 -0.978" 0.889" 0.761 0.887" -0.314 0.698 0.678
ek
; -0.336 | -0.701 -0.332 -0.402 0.183 0.072 -0.390 -0.312 -0.680 -0.390 -0.157
N
Ak | -0.590 0.249 0.390 0.000 0.632 -0.465 -0.399 -0.517 0.557 -0.336 -0.457
TRARAEE 001 FE(FH)ANA e
CARAFE 006FE(FH)ANA Freo



Citric acid Malic acid Succinic acid Lactic acid Acetic acid Sucrose Glucose Fructose
=T -0.892" -0.186 -0.663 0.362 0.748 -0.008 -0.015 -0.017
gk -0.620 -0.550 -0.399 -0.036 0.419 -0.236 -0.327 -0.227
s -0.416 -0.384 -0.534 0.170 0.367 0.098 -0.185 -0.616
I af -0.316 -0.443 -0.517 0.284 0.701 0.074 0.272 -0.721
SHA -0.568 0.735 -0.356 0.371 -0.170 0.367 -0.358 0.653
gkofA) g 0.553 -0.270 0.934" -0.854 -0.741 -0.661 -0.395 0.601
Mk 0.223 -0.168 0.777 -0.712 -0.519 -0.675 -0.360 0.867
TR 0.319 0.171 -0.008 0.380 0.535 0.202 0.974" -0.242
Al e 0.828 -0.190 0.519 -0.174 0.055 -0.138 0.723 -0.326
g4I 0.331 0.675 -0.048 0.497 0.103 0.515 0.698 -0.009
Gz -0.747 0.258 -0.716 0.702 0.866 0.305 0.444 0.041
RSl -0.728 -0.194 -0.744 0.384 0.557 0.190 -0.147 -0.404
T -0.174 -0.284 -0.298 0.352 0.939° -0.030 0.798 -0.380
ook -0.195 0.730 -0.477 0.792 0.473 0.629 0.675 0.026
=l -0.857 -0.363 -0.464 0.093 0.576 -0.246 -0.238 0.128
BN 0.073 -0.257 0.711 -0.748 -0.499 -0.735 -0.509 0.888"
bl 0.862 -0.144 0.325 -0.090 -0.134 0.122 0.496 -0.696

01 FE(FE)NA 59

0
T ABAFE 0.056FF(FF)NA F9
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1243 (PC1 vs PC3)
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2. 384 F4E A
Shaba ool WA AT 3y IS SPMEE o] &d x2S $ gas
chromatography/mass spectrometry 5733 A3} 33702 3| o] A= F 469

e 2lth. Total ion chromatogram< & 6, 7 o e AL

ik AR 287|982 glcoholF7F tHEAQ ethanolS X &35t 7F, esterF7)

ol
-

isoamyl acetateE X &3t 19%, acidF’F propanedioic acidE *xgsle] 2%
hydrocarbon¥ 7} limonenesS ¥3tste] 4% 18] aldehyde 7} 15| th. AlcoholH %
wine-like ¢] isobutyl alcohol WA|AF9} 44 FF7F 15~1.7%= H =3 30
2 Yelyka, whiskey 3Fo] Y= isoamyl alcohold A AFFE e} FALAIT oA 2t
12.919%, 1066%% HZ=EA 21 aromatic flavorE 7}7 hexyl alcohole Z+2F 0.24%,
0.15% = YESE T Benzenethanol> WA A= 9} Ao A 742y 7.15%, 3.93%

W3l ethoxy triglycole Z+2b 3.22%, 4.66% YEFE S ™ pentaethylene glycol 9.0~

109% %= Hl23k ZF3FS B3

AN

£

7 28 ZH7 5AHE esteri o A ethyl acetates FHAMA 7} WA A3 S0
Hlgke] oF 47 ¥ @& 875%% YEAL AL#EFe] Ui ethyl isobutylate= 28] 7}
we 0.114%E =AY oy, ether-like® isobutyl acetate, pineapple ©3Fe] ethyl

butylate, =22} a1 ®j2] bitter &S 7} isoamyl acetatet WA AL=HF7F A A H

[
o
g

32

o

st o %S area%E AAEAY. 2 FolA isoamyl acetate= °F 4w A
Abzteol k& 71 ethyl valerate®= 5 Al&oA 0.10%2 FLU3tA 7 ZE% St} Pineapple
7} banana 3] EAS 712 ethyl hexanoate®t cognac® I} ko] = ethyl
heptanoate:= 3HAFA=Fo A Z+zE 3.08%, 0.290% = ey WA AarFHwcr o @ol 7

=% At} non-aroma esterS! ethyl lactate®] 745 3HAbA2357F WA A=Fof] H|sle] 3
Hj o] A B (024% %2 YElyk o pleasant fruit¥} fl %S WE ethyl octanoate=
ATt A AFFol A 22 480%, 6.37% 2 AEHJAY. Y &S 7 isoamyl
hexanoate™= 3FHFAFFo vt 024% % UENSSM  cognacd rosy-fruitgE YERE
ethyl nonanoatet= ¥+ AlZElA 024~029%% H| &3 =55 BTt ¥EIFo EAS
7F7 ethyl decanoate™ 1.20%%1 WA AZFo] H|sle] dAAITF7F 351 o] B
417%E YEFI A fruity3F 5A4S 7FF isoamyl octanoatei:= ethyl nonanoate®} w3714
2 5 Az 7F H$3 $=5£S H1vh Faint9 pleasant odordt 5AS 717 ethyl
succinatet™= WA A9} AL G T A ZFZE 059%, 258% % LFEFYEIL sweetdt honey
9] &g 7}7 phenethyl acetate®= 224 057%, 0.11%7} A== o™ florald} fruity

oy

jlis4
oot
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odor?]l ethyl dodecanoate:= 77} 293%, 156%= UeElWtt Ethyl 3-methylbutyl
butanedioate= dHAtA o A9 0.15% YEFY I ethyl palmitate= 0.61% %2 WA A=
AN A& AT

Acid$ ¥+ propanedioic acid®} pentadecanoic acid® 2138t =d propanedioic acids
WA AT A A EE B o 2wt 2 3.01%S JEW it Hydrocarbond 7
- isodecane} tetradecane Z+7Z+ 0.06~0.09%, 0.02~0.05%% H]<=39F =S YEIWH S
U tridecane $HAFATFIL WA AT KU 4u) o] B2 0.24%E K oW pleasant
balsamic odorE 7} limonene 1.33%% 3t Tl vt A &= A L),

=49 aldehyde: nut® pleasant odor7} Wi acetal2A WA AFF A 0.27%
A& Atk Unknown 1, 3 18|31 4% 717} 05~0.67%, 2~2.6% 183 02% AEZ A
3 S UERWAL unknown 2 WA AT AT 0.26% % =5 AT Unknown 5
T TAHEAE ZJgo WMALTFTIL 417%2 SakaFoll vlste] 7] o)Ak Wkt
Unknown 6, 7 71213l 82 04~08% FT+o2 MA 2T olM1t &5 203 unknown 9
v 331%E AR FF AR LERSETE

qFE o] 13%9 MA|A&3FF= ethanolo] 29.78% = 7H4 B I UgoR
isoamyl alcohol > pentaethylene glycol > benzenethanol > ethoxy triglycol > isobutyl
alcohol > hexyl alcohol =2 2 YEIS S pungent odorE YEIE isoamyl alcohol
12.91%, fruit®} aromatic flavorg& 7}3% hexyl alcohol 0.24% % WEFSETE Estere] 7%
fruity ¢} floral®] 3 54 & 713 ethyl octanoate’} 4.40% % 7}4 %ol eyt 1 &
© =2 isoamyl acetate > ethyl dodecanoate > ethyl hexanoate .ethyl acetate > ethyl
decanoate =0 & UEow 1 9] esteriz 0.05~06% FEoZ Al & EAS 7HA
ethyl isobutylate’} 0.07%% 7} YWoki pineapple®] ©&-S aroma property® 7%
ethyl butylate”} 0.65%=Z 7174 = UetSt) 2% 0] 54 % acidc pentadecanoic acid”}
098% % eyt olEt} 3] o] B2 propanedioic acid’} 3.01%% YERRETH
Hydrocarbon 3}3tE2 ©ao 71 sojdo wet A&+ A=7F A4 tetradecane
o] 0.02%= 7F4 HA yelutth. 4% aldehyde & acetal24 0.27% = YETH 5
¥ 2 ¢k unknown 3FEL 025~26%9 W& FEoE HEH AU

Sk 3529 alcohol $F5tES A9 WA LFFo H S FEgS W oy ethoxy
triglycol®] benzenethanol Xt} 0.67% point © Wo] HAEH A}t EsterFE  ethyl
acetate > ethyl octanoate > ethyl decanoate > ehtyl hexanoate > ethyl succinate >

ethyl dodecanoate <2 % AZHAL I 29 estere 0.08%2 fruity3F isoamyl
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octanoate-El 0.79%7¢! isoamyl acetate®] o2 YENT Acid 3EELS WA A F
¢} 2 7S B = propanedioic acid’F WA H| & o] 0.57%92] pentadecanoic acid
o} 3u] ®e 161%E AE=YAT. Hydrocarbon® 7% pleasant balsamic odorg!
limonene®] 1.33% % 7} @o] w}EFyETL tridecane > isodecane > tetradecane =2 % 7
=53t Unknown 3EE2 02~33%=Z WA AT Ht] &2 502 HEHIA

oy I = AA YERsEH
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Aburdance

14

x

L} T =
'., I;:;.Il A

500 1000 1500 2000 2500 00D %500 4000 4500 =000 500

EuIIi]][IE &

a9 6. WALFFO FeAd F7]AdE total ion chromatogram

Abundancs
45000001
4000007,
3500000 3
3000002 5
2500000 1
000003 5
1500000 1
1000000 1

500000

s

O '
Tme<" 500 1000 1500 2000 500 3000 B0 4000 B0 N0 5K

a9 7. AT 3dkA] 7] Al R total ion chromatogram
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£ 46 23T Uy P B
. b rel %°

No Compound name RI A s
1 Ethyl acetate <900 1.84
2 Acetal <900 0.27
3 Ethanol 918 29.78
4 Ethyl isobutylate 938 0.06
5 [sobutyl acetate 978 0.19
6 Ethyl butylate 998 0.65
7 [sobutyl alcohol 1053 1.73
8 Isoamyl acetate 1083 3.15
9 Ethyl valerate 1095 0.10
10 Unknown 1 1108 0.67
11 Unknown 2 1137 0.26
12 Isododecane 1159 0.10
13 Limonene 1162 -

14 Isoamyl alcohol 1170 12.91
15 Ethyl hexanoate 1196 2.74
16 Tridecane 1261 0.07
17 Propanedioic acid 1273 3.01
18 Ethyl heptanoate 1300 0.17
19 Ethyl lactate 1310 0.07
20 Hexyl alcohol 1320 0.24
21 Tetradecane 1365 0.02
22 Ethyl octanoate 1406 4.40
23 [soamyl hexanoate 1432 -

24 Unknown 3 1436 2.68
25 Ethyl nonanoate 1511 0.25
26 Unknown 4 1599 0.24
27 Ethyl decanoate 1617 1.20
28 Isoamyl octanoate 1639 0.10
29 ethyl succinate 1657 0.59
30 Phenethyl acetate 1812 0.57
31 Ethyl dodecanoate 1830 2.93
32 Ethyl 3—-methylbutyl butanedioate 1892 -

33 Unknown 5 1907 4.17
34 Benzenethanol 1912 7.42
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346, A%

rel %°

No* Compound name RI” -
MALFF AALTF

35 Pentaethylene glycol 2037 10.92 9.00
36 Pentadecanoic acid 2157 0.98 0.57
37 Unknown 6 2186 0.80 -
38 Ethoxy triglycol >2100 3.22 4.66
39 Ethyl palmitate >2100 0.61 -
40 Unknown 7 >2100 0.57 -
41 Unknown 8 >2100 0.49 -
42 Unknown 9 >2100 - 3.31

# : Number correspond to those in figure 6-7

b . S . .
. Retention indices were determined using Co~

Co as external reference

¢ : Average of relative percentage of total peak area

A6 A THE AT daxd g9y
1. G5 23t E 258 95
b GEl, HE e v wE Wi =57

HE o5 gyste] 2FFH 98 Ax3 $EFE 400mmHg vacuuml ® =7
st ST BAATE E 479 YERY T S5 pHE 1. 28 @58 25TColA &
g3 Fo] 4442 A YEya s 03~06 FEo®E YEYY. 5714 F malic
acide 2E2% 30, 25C¢ 15 15CY oA 242 002, 03mg/ml & AEHUL
succinic acide TR 2% 25 20T oA 0.08mg/ml & YEFE 2™ acetic acid®} total

714 e Mg ew 30, 25T %ollA

[e)

=]

N

2] )k

3 #7143

SPMEE o] &3 x

= YERst

H3t & gas chromatography/

et 4o 3 = <l
mass spectrometry® &4 A3} 12709 FHEAdEo] FIEo] F 489 YERNA I
chromatogram< 19 & 9, 10, 11°] Yeldct #8718 & HWH alcoholF 7} isobutyl
alcohols X3Fslo] 4% 283l ester F7} ethyl acetateE® X33l 8F o]t
Wine-like®] &A1& 2zt isobutyl alcohold &% 30, 25T &AM 361%= =4



WERS I 25, 25°C > 25, 20T > 15, 15Ce +o & YERS I whiskey® & 2
isoamyl alcohol 12% W& -2%7} Z+Z} 25 20T, 25, 25°C, 15, 15CQl oAt HEH
o @3S zF= phenethyl alcohol 0.25~0.37%9 F&o 7 eyt A&3F 829
ester & ethyl acetate’} 7} Bo] HEHJOW I F HF2% 25 20T =olA
6.51%= =4 YEelgd. vlyydke] ethyl caproate® WE2% 30, 25C > 25 25C >
25, 20C¢ wo= Yeiwoern 3dd & 5485 Zre ethyl caprylates Wa=% 25 2
0C, 15, 159 wellAut Zk7b 036, 024%%= A=A L= IS YeERU= ethyl
capratet™ 129 W& 2%/} 247k 25 25C, 15, 15CQ1 ATt z+Z 013, 0.11%=2 HE
¥ 913l ethyl succinate™ TE-2% 15, 15T > 25, 20T > 25, 25C 9] o2 e on
F e g9 ethyl palmitate™ 129 #a2%7F 30, 25T 9 AT 287T%= HEY
At

upepa] AP 9} acetic acid el 7HE WAl succinic acid7b A E RN 3L 3o
EAS 7= ethyl caprylateﬂ- A&% A3 @GES z2rE= phenethyl alcohold] area%7F =

N N
A 1, 29 Hus 25, 20ColAM g HaFE T =0 M A YEy A5

g e (() organic acid (mg/ml)

(e, 2% malic acid succinic acid acetic acid
25, 20 4.32 0.3 - 0.08 0.19
25, 25 4.44 0.4 - - 0.23
30, 25 414 0.6 0.02 - 0.33
15, 15 4.30 0.3 0.03 - 0.28
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348 WEREE HYT BEFE FTHS STHTY ALY A R(EIFH)
D RI* rel %7
25, 20 25, 25 30, 25 15, 15
ethyl acetate 817 6.51 3.03 1.26 2.29
ethyl alcohol 864 92.62 93.02 89.62 92.37
ukl 978 0.06 0.07 0.09 -
uk? 1014 - - - 0.71
uk3 1025 0.45 0.63 0.70 -
isobutyl alcohol 1088 1.59 2.24 3.61 1.49
isoamyl alcohol 1208 0.56 0.12 - 0.71
ethyl caproate 1234 0.31 0.24 0.67 -
ethyl caprylate 1436 0.36 - - 0.24
ethyl caprate 1638 - 0.13 - 1.11
ethyl succinate 1676 0.19 0.16 - 0.47
phenethyl acetate 1823 0.26 - - -
uk4 1828 - - 0.48 -
ethyl laurate 1842 0.15 0.17 0.21 0.11
ukbd 1847 - - 0.05 -
uk6 1895 - - - 0.08
phenethyl alcohol 1926 0.36 0.31 0.25 0.37
uk? 2177 - - 0.12 -
ethyl palmitate >2200 - - 2.87 -

# : Retention indices were determined using Cs~Cgz as external reference

b Average of relative percentage of total peak area
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7|4 H chromatogram
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chromatogram
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g 255 dEste FRAZaE Y 93] Alxg LEFE 400mmHg vacuumo =
SHE THTY A= F 4990 Ut pHe 2& 25T o] 43002 =
A 028 vkt HEE #F714F F malic acide €& 20T oA
0.03mg/ml 2 YWEFIL succinic acide W9 WE2E7F 25TCAA 15TE Yol w
g Z7retd oy 1 2k 0.05mg/ml °lst= v H|skel o pHY7F 4082 7Y we
20C 2] %ol A acetic acid’} 0.3omg/ml = =4 AE=H UL total F7]14F SFHE =4
BT wAY FF ATe FRAzLE)

33 A9 A g ES SPMEE o] 838 %3 & gas chromatography/
mass spectrometry® 4% Az} 12719 FHEAEo] FlEo i 500 YER A
chromatogram< ¥ 12, 13, 14°] uYerAct. ZE&7|H =2 ®BH  alcoholF 7} ethyl
alcohols E38F3slo] 4% 281 ester 77} ethyl succinate® *33Fo] 8Fo|r}. A4 H
458 = wine-like® isobutyl alcohol® ©3F¢] phenethyl alcohols W& L E7} olA
of wel Z}7F 7.96%° 4 3.71%, 0.64%°14 0.29% = #FAastd il 15 Yis + whiskey
9] & EAS 72'E jsoamyl alcohole WEL %7} Z71ERd wlel 0.22%9)4 058%E =
Vst h. vl Yy 8-S yERE ethyl caproate, 2 39 EA S ztE ethyl caprylate, ©

3Fo] phenethyl acetate 18]3 H=2&

L o

Hir

S zt= ethyl palmitates B4 T
203 15CAAM HAEHANL ¥= &S YEMHE ethyl caprate, ethyl succinate L

¥ o EAS zZrE ethyl laurates EE9 WE 2% 20TColA 27k 1.84, 1.31 1

2]
2]

MM

walA AE7F 022 7F4 23 pHE =91 geetic acid & &o] 7H4 He wé 14
2k B5S 25 25 20ColA 3 a7} wine-like® isobutyl alcohol®] area%”} the&

=
<5k HE) 28 o] =A Uetwa AlFE Fol Ao FRAzwE WHoR Az

G en(T) organic acid (mg/ml)

(D 19 29 pH AT . . .. . . .
e, 14, 4T malic acid succinic acid acetic acid
25, 25, 20 4.30 0.2 - 0.07 0.19
20, 20, 20 4.08 0.4 0.03 0.12 0.35
15, 15, 15 4.20 0.4 - 0.13 0.31
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rel %"
ID RI*
25, 25, 20T 20, 20, 20C 15, 15, 15T
ethyl acetate 817 0.59 4.50 1.43
ethyl alcohol 364 85.61 84.79 90.11
ukl 978 0.34 0.01 0.20
uk? 1014 - 0.09 0.09
uk3 1025 1.76 0.79 0.82
1sobutyl alcohol 1088 7.96 3.96 3.71
1soamyl alcohol 1208 0.22 0.35 0.58
ethyl caproate 1234 - 0.11 0.17
ethyl caprylate 1436 - 0.35 0.37
ethyl caprate 1638 0.28 1.84 1.14
ethyl succinate 1676 0.28 1.31 0.65
uk4 1703 0.89 0.18 -
phenethyl acetate 1823 - 0.21 0.08
ethyl laurate 1842 0.18 0.20 0.14
ukb 1847 - 0.10 -
uk6 1857 0.74 0.16 -
uk?7 1895 0.22 0.37 -
phenethyl alcohol 1926 0.64 0.46 0.29
uk8 2030 0.21 - -
uk9 2177 - 0.10 -
ethyl palmitate >2200 - 0.05 0.11

? : Retention indices were determined using Cs~Cs2 as external reference

b Average of relative percentage of total peak area

_77_



L LT

O g
T

BT

chromatogram

e 2% 25 25 207C)

ol e

AT

714 chromatogram

(< 1, 298 g5 =% 20, 20, 20C)

_78_



E
el
]
-
1

T:—_'_f
;___l—
ll;— T .
i
\a_
[
e
{

Y 14 daesE dEd e FE SHRI SHFF 3PA 7| AHE chromatogram
o
]

FEEF ALY B2 BHEFE 400mmHg vacuuml ® ZH3 = HF BEXAyE
519l YeEtAtt. pHE F5 52 15H Yol Az BdaFZ /I &o] 3927 714
152 7FF =4 velykor o]9k /A acetic acide] ¢H= 1.07mg/ml =

1

04, 1.07mg/ml oA 0.29mg/ml & Z+AstE eSS Yepd o

33 A9 A g ES SPMEZE o] 838 %3 & gas chromatography/
mass spectrometry® 4% Az} 12719 FHEAEo] FlEo i 520 YEMN L

chromatogram< “1% 15, 16, 17°] YeEPHATE 28 7H=2 B alcoholf 7} phenethyl
alcohols ¥3%3slo] 4% 18] ester +7} ethyl acetated X 3§Hsle] 8% o]t} wine-like
9] isobutyl alcohol® whiskey S zti= isoamyl alcohols T5 & Ab& o] 15¥]oA
22 PolA S E Z+7h 1.78% A 3.61%, 0.56%1A1 0.82% = S 715t uplef & gk
ethyl acetate= T5% 15WlolA 7672 =4 YElY i F5F9 o] @old4E 74

3te] yElton I % 9] ethyl caprate®} ethyl succinate, @& %2 k2] phenethyl

_79_



acetatet ‘FHFY A& o] WoldaE FUtstl o 12% olste] FEow v
Wk 3 &9 ethyl laurate= F55 G #AIGle] 0.1% FToZ YER L
2] 9 ethyl palmitatee T5F 1580 0.07% = HE== A

et FEF ARE ROl SUMEFE A=} acetic acid ROl HastRE AT T
o= Hul AF&=l 27 MR Egtm w3 ¥ % 39 ethyl caprate®t  ethyl

succinate®] area%”’} 714 =7 YElYow d3& &2 g A =ARAT A EF3

o%
o
o
e
o
ol
S
o|\
=i
oo
o
N
fru
>
N
s
N,
a2
%
ol
ol

E 51 FEF AEES GEd BEFE SZHA SHF 54
TEE AMEE pH A e acetic acid (mg/ml)
1.54) 3.92 15 1.07
1.759) 4.22 0.8 0.48
2 4.22 0.4 0.29
E5 TRE ASES 9UE UARFE FRE SRF Aw4 @4
b
D RI 1.5u4 rell.7§HH 2]
ethyl acetate 817 7.67 6.11 2.93
ethyl alcohol 864 87.55 87.37 88.36
uk 1 978 - 0.08 0.12
uk 2 1014 0.13 0.22 0.17
uk 3 1025 - 0.65 0.82
isobutyl alcohol 1088 1.78 2.37 3.61
isoamyl alcohol 1208 0.56 0.75 0.82
ethyl caproate 1234 0.61 0.38 0.32
ethyl caprylate 1436 0.07 0.06 0.09
ethyl caprate 1638 0.50 0.74 1.05
ethyl succinate 1676 0.59 0.76 1.19
phenethyl acetate 1823 0.12 0.21 0.29
ethyl laurate 1842 0.10 0.08 0.11
uk 4 1895 - - 0.07
phenethyl alcohol 1926 0.18 0.15 -
ethyl palmitate >2200 0.07 - -

% : Retention indices were determined using Cs~Cs as external reference

b Average of relative percentage of total peak area
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ol\
o

O_]Z
aToT ETT

A8, d7pAel wE

7 98 A3 dgo] =gl s urgF =8
Az Py =4 g dEste Az HEFE 400mmHg vacuumo = F7H$ SH
Zo] EMAIE= F 530 UEh pHE =AM 7} 20%0] A 40% 2 Z7}eeE 7ha

st o 1 Aol MuElal AAEE 02~04 TR YEYT AEF® f7]4F acetic

acidt =744H] 20%°14 020mg/ml = A dEbwtar =Au87F S7Eskel] wet 0.01~

0.05mg/ml 4 F7kste] vebyith 98 o] =A4nE dto] Az FEFE FFH
3 A9 pHE =AY 303 40%91A 43602 SHA Ve i AEE f7]14F acetic acid9)
FF 020~027mg/ml= =A HEbgon s 02~03 5 Eid

EAu)d mE HEFE TR TFTY I FAAEES SPMEE ol &a x2F %
% gas chromatography/mass spectrometry® 743 Z3} 12719 3|2 Eo] 2l
¥ 5ol YeEl A3l chromatogram= 23 18~26°] UEMAAT. ZE&7|dE=2 H

alcohol# 7} isoamyl alcoholS ¥3$Fste] 4% 18] ester F 7} ethyl acetateE X &s}o]

<
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8FolAY. &=ZL F wine-like®] EAIS ZHE isobutyl alcohol W&(Z7gH] 50%) 0l A
3.05%& =A vEba 1 99 AfolE 124~1.84%° FFE B on whiskeye] ¥
S YEhE isoamyl alcohold # &3 4k 2= w=AH] 20%o0A 42 211, 2271% = =
A drebska el A =AM 40%el A, FHEel F9 =AH 30%°0A4 A4 0.72,
0.18% % A vebyth @3k phenethyl alcohol& #Ho] ZF9F =Ano] A/l 0.0
5~036%=% F2 oz YEyth gl & 39| ethyl acetate= W2 Z=AH] 50% 0
A 560%2 b =A UEhga Ao 2% oldow =4 HEHJIeW A e
ethyl caproatex= W2 =74H] 30%< & TAHH 20~40%°A Hi 0.1% HAx=o F+
o7 Yetutth & S el E ethyl caprylate® AAZ 02 05% ©]8tE @A UERY
I E% FS YEhJE ethyl caprate®} ethyl succinate® W2 =AH] 50%°) 4 22t
1911, 10.72% % 7V A A=A 2o Fiol #Aglel =41 40%°A 0.2~1.7%

Fo7 3 A&HdT @&S UJERHE phenethyl acetate= &9 ZFo] #A gl
S48 7F S7kstel wel A ST A S H Al ethyl laurate™ WA S Z 0.15%
olste] FFo® HEHYoW R &9 ethyl palmitate= {& =AY 20%, 32
=AM 203 30%° AR &= A

upebA W oA RS =AH] 20%7F A=l acetic acid ol M wHA W
Byt o whiskey 9] 32 UEFHE isoamyl alcohol area%”t 7Fd =4 vEhY EF
AF2 Agstvtr AdH vk w13k {2y 3 wEo A =8 50% = esterir ¥l

Y Egot Budew nRYas 44el o $HE AFEE A%sA 9rin @

E=AH)(%) pH A e acetic acid(mg/ml)
20 4.48 0.3 0.20
" 30 4.47 04 0.26
40 4.46 0.2 0.25
50 443 0.3 0.27
10 4.49 0.3 0.19
20 455 0.2 0.14
g 30 4.39 0.3 0.20
40 4.39 0.3 0.27
50 4.54 0.2 0.13
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X 54 =R wE HEFE SRS SHT LA AL
rel %"
ID RI* o =] (%) A =4 (%)

20 30 40 50 10 20 | 30 | 40 | 50

ethyl acetate 817 | 253 | 247 | 3.03 | 560 | 262 | 2.02 | 348 | 3.39 | 2.65
ethyl alcohol 864 | 79.67 | 80.64 | 90.15 | 55.25 | 87.11 | 79.97 | 85.20 | 89.59 | 77.06
ukl 978 | 0.03 | 0.04 - 0.11 - 10.07]0.05|0.05] 0.06

uk? 1014 | 041 | 042 | 015 | 0.71 | 0.82 | 0.22 | 0.03 | 0.22 | 0.24

uk3 1025 | 040 | 0.37 | 057 | 1.61 - 10251060 |0.67] 049
isobutyl alcohol | 1088 | 1.24 | 1.27 | 1.69 | 3.05 | 1.36 | 1.75 | 1.54 | 1.84 | 1.65
isoamyl alcohol | 1208 | 2.11 | 2.00 | 0.72 | 094 | 1.70 | 2.27 | 0.18 | 0.85 | 2.07

ethyl caproate 1234 - 0.05 - - - 0.16 | 0.10 | 0.09 -
ethyl caprylate | 1436 | 0.26 | 0.25 | 0.05 | 0.55 | 0.29 | 0.27 | 0.28 | 0.33 | 0.29
ethyl caprate 1638 | 6.28 | 4.87 | 1.02 | 19.11 | 295 | 820 | 4.10 | 0.19 | 8.68
ethyl succinate | 1676 | 540 | 3.56 | 1.31 | 10.72 | 1.97 | 3.46 | 2.78 | 1.70 | 6.25
phenethyl acetate | 1823 | 041 | 055 | 054 | 1.73 | 039 | 045 [ 0.65 | 0.63 | 1.13

uk4 1828 - 0.41 - - - - - - -

ethyl laurate 1842 | 0.10 | 0.06 | 013 | 0.25 | 0.12 | 0.14 | 0.09 | 0.16 | 0.14

ukb 1847 | 0.10 | 0.06 | 0.10 | 0.20 - 1004012 017 | -

uk6 1857 - 0.13 - - 014 | - - - -

uk? 1895 - 0.04 - - 013 - 012 | - |0.04
phenethyl alcohol | 1926 | 0.11 | 0.07 | 0.19 | 0.11 | 0.21 | 0.36 | 0.20 | 0.06 | 0.05
uks8 2030 | 0.04 - - - 010 - 1014 | - |0.09

uk9 2177 | 023 | 0.15 | 0.29 - - 1024|017 - ]005

ethyl palmitate |>2200| - 2.92 - - 10061009 | - -

? : Retention indices were determined using Cs~Cs as external reference

b Average of relative percentage of total peak area
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a8 260 A =4u] 50%9] HEFE STH SHTY chromatogram
U d5 e fige] s3nl g mE dagT S

e TR 2 A= i 55 dERATE 3R] &3

H
old4 = pHE 447014 4092 Sobxla AwE 014 27189t} Total #7124 &

=3 & 30 : 7021 A7 053mg/ml 2 7P =9kom 50 1 50, 100 ¢ 0°] ZHzF 0.24,
021mg/ml < YEFAAY. AEH F7]4F2 acetic acid > succinic acid > malic acid <
S 2 eyt THI A9 3y FUHES SPMEE ol&3] ¥ 33 T gas

chromatography/

mass spectrometry® 4% Az} 11719 FHEAEo]l Flso i 560 YHEMN I
chromatogram-= 19 27, 28 299 Yetyidt}t. ZE&7]d=Z B alcoholf 7} isobutyl
alcohols ¥3}3}e] 4F 1811 ester 77} ethyl caprylateE X33te] 7Fo|dt}h. ester
Z IR FE &9 ethyl acetate®} ¥ FE& UEU= ethyl laurate 18] €43 L F
wine-like®] EA& zrE isobutyl alcohole F2He] & gH]go] 100%°4 30%E vtold

T5 TUMete AEE B3 viyue] 3 &S 72t ethyl caproate E3H]E 30 ¢
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700X 031% % AEH AT A2 el Eon|go #Aglo] ethyl alcohols A<l

31l 19 YIS T isobutyl alcohol® I &S EA o2 ZF= ethyl caprate’} 44

I+ 2449 2.02% % =A vEly).

w2l A A=} acetic acid &0l 7MY @2 A 100% HETFE FF

g ol 7HE AAa hege v

=
i=]
AT},

of o]

E 5. Aaw el EFigcl Be FEFE TR THFY 54
E3u & oH e organic acid (mg/ml)

(R malic acid succinic acid acetic acid
100 : 0 4.47 0.2 0.02 0.08 0.11
50 : 50 4.42 0.3 0.02 0.09 0.13
30 : 70 4.09 0.4 0.03 0.24 0.26

& 56 A2 @R et g nE HaTE THS THTY Y IR

a rel %
D RI 100 : 0 50 : 50 30 : 70

ethyl acetate 817 1.63 1.99 4.00
ethyl alcohol 864 388.98 90.60 83.49
ukl 978 0.08 - 0.09
uk? 1014 0.11 0.76 1.37

uk3 1025 0.48 - -
isobutyl alcohol 1088 2.04 2.52 2.78
1soamyl alcohol 1208 0.82 0.45 1.16
ethyl caproate 1234 - - 0.31
ethyl caprylate 1436 0.07 0.09 0.84
ethyl caprate 1638 2.39 0.68 2.98
ethyl succinate 1676 2.27 1.07 1.82
phenethyl acetate 1823 0.38 0.35 0.26
ethyl laurate 1842 0.07 0.14 0.23
uk4 1847 0.05 - -

uk5 1857 - - -

uk6 1895 - 0.82 -
phenethyl alcohol 1926 0.50 0.36 0.44
uk? 2030 - 0.12 0.09
uk8& 2177 0.05 - 0.07

? : Retention indices were determined using Cs~Cs as external reference

b Average of relative percentage of total peak area
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8
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2
o

™
9] total #-7]4F sHEo] 0.26mg/ml & A7IES 5% =33 A Hh =94t
SHe 459 I FVHES SPMEE o] &4 e &
mass spectrometry® 4% Az} 1179 FHEAEo] FRlso] i 58 YEMN A
chromatogram= 213 29~32¢] WEUAY. Z&7|E2 HW  alcoholf 7} isoamyl

alcohols ¥3Fsto] 4% 28] ester 7} ethyl caprateE X3Fslo] 750, &=

gas chromatography/

=
% wine-likeE 2Zr& isobutyl alcohol® whiskeyE YWEN = isoamyl alcohols Z+7; ¢l
N5 TS TS Aol =4 JEyy. FaFES HUMsE AS gl E &S yER
= ethyl acetate®} % S el E ethyl caprate:= 27 3.17% 551% 2 =4 UEY

3L total ester= ethyl caprate > ethyl acetate > ethyl succinate > phenethyl acetate
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> ethyl caprylate > ethyl laurate 2% uUYeygon R=g$ g2 2r=  ethyl
palmitater Q7SS 10% &3 7 Sollvt AEH S

kA 714k F acetic acidite]l HEFHAIL ester7Frt thEstA &Qld F& MM
THTFE AFE Fo] A Hag dFE HgetA grin AdFHIa AVE 10%
7oA e G333k o] =AA HHstA 7= A
%57 95 HUMAY 2 TEaFE SHS sHT 54

o o organic acid (mg/ml)

A=Az pH = malic acid succinic acid acetic acid
7= 1096 4.45 0.2 0.02 0.08 0.16
s 5% 4.49 0.2 0.02 0.06 0.14

T F10% 4.40 0.3 - - 0.30

A-2F10% 453 0.3 - - 0.20

% 58 95 HIUMAY & TEaFE STHS sHTY AR AT
rel %"
ID RI* & Cwmi0os | A6 5100
10% 5% T Lo 10/0 ™o 10%
ethyl acetate 817 2.26 2.09 3.17 2.21
ethyl alcohol 864 90.00 88.03 83.02 88.34
ukl 978 0.12 0.09 - 0.03
uk? 1014 0.81 - 0.96 0.67
uk3 1025 - 0.73 - -

1sobutyl alcohol 1088 2.63 2.11 1.07 0.15

isoamyl alcohol 1208 0.66 0.15 2.67 2.93

ethyl caprylate 1436 0.09 0.14 0.37 0.05

ethyl caprate 1638 1.43 2.65 551 4.27
ethyl succinate 1676 0.88 2.70 2.09 0.90
phenethyl acetate 1823 0.09 0.52 0.22 0.07
ethyl laurate 1842 0.17 0.22 0.10 0.08

uk4 1847 0.14 0.06 0.08 -

ukb 1857 - - 0.19 -

uk6 1895 - 0.02 0.09 -

phenethyl alcohol 1926 0.45 0.31 0.30 0.18

uk7 2030 - 0.12 0.10 -
uk8 2177 0.06 - - 0.06
ethyl palmitate >2200 0.14 - - -

? : Retention indices were determined using Cs~Cs as external reference

b Average of relative percentage of total peak area
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gh &okA] Htbe] wE EF S
ek S Hrbele] A% WHEFE 400mmHg vacuuml® F73 FHFo B4
= 3 590l YERHAYE pHE v Abeh S H7EgE Aol 4522 T =
Al > F)A sog UEwton AlxE F7127 062
7Y =9 Aol 012 7FY gt fU14F F EE A AEE acetic acide pH
¢ o At P =d IAE A7EEE solA 03Tmeg/ml = 7Y =4 A=
HAAL & > v > 5538 Fx > v > diF £o % YEEth malic acide &
=3} 7)1 AE ZA7E w242 0.03, 0.04mg/ml, succinic acidE A4S H7EE &
A 0.07mg/ml A =5 At
ok Y59 A g ES SPMEE o] &3] ¥%3% 3 gas chromatography/
mass spectrometry® 4% Az} 11719 FHEAEo] o % 600 HERN
chromatogram= 13 33~40°] Yet At 2&718 = B alcoholF 7} ethyl alcoholS
Estele] 4% a8]lal ester #7F ethyl laurateE® X &&o] 7Fo|grt. 4z
wine-like®] EA& zr'E isobutyl alcohole tHFE H7Eg A 9o 1.78%= 74 =<
] whiskeyd E54& UERYE isoamyl alcohols Z%E H7FgF A7) 297% =2 7H4
=tk ¥ 3 #d ¥ agla 94eF 55 UEWE estere A7 > x> v > W)
2> 5=3 > 1A > £ > dF Folde HIE dekxje] Frol ARl el
o F9] & zti= ethyl acetate’} 7Hd =7 Yvebgt 3d &3 wine-likeE YERN &
ethyl caproate® E=3}, 77|&, #HZE Y& oMW AZHJD wpyy &S zte
ethyl caprylate= 0.19~037%F=2% UElaL ethyl caprate, ethyl succinate 181
phenethyl acetate™= A74& H7Fgh &olA 742t 6.34, 563 183 1.02%= 7Hg =4 3
e ¥ &3 71 &S YERU = ethyl laurate 0.08~0.2% T2 2 YEMSTL

o

B

)
o

i

wWebA AHEZE S acetic acid #Fel We 44 hEE WAY BEFE FF
& FolA BeAom wgel Ut gFE HAAW FRF A Adatn BuHg
&9 HUS AN FRFAAE WA AEAe) Fol =AM FHE AFEA
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E 59, WopAl Akl mE WEFE FRE FHFC 54
) = organic acid (mg/ml)
AR & pH = malic acid succinic acid acetic acid

uj 2 427 0.4 - - 0.28

=3 428 0.2 0.03 - 0.24

o) = 448 0.2 - - 0.17

7)) 411 06 0.04 - 0.37

PR 452 0.2 - - 0.20

A7} 452 0.1 - 0.07 0.13

RIS 4.40 03 - - 0.24

%9l 428 05 - - 0.31
£ 60. 3tekA) Hulol e dagFE ZH3I A AR

a rel %"

D M I T==a] o= [ [ena] 39 | 2= | =9
cthyl acetate| 817 | 357 | 218 | 216 | 402 | 251 | 166 | 384 | 350
ethyl alcohol| 864 | 89.28 | 89.62 | 89.74 | 90.12 | 8517 | 80.40 | 8371 | 91.30

ukl 978 | - - - - - 0.04 - 0.06

uk2 1014| 018 | 041 | 078 | 027 | 061 | 027 | 1.02 | 015

uk3 1025 0.24 - - 0.18 - 0.27 - 0.40

isobutyl 1 ypeel 0og | 139 | 178 | 127 | 155 | 134 | 133 | 119
alcohol
isoamyl | jone 079 | 000 | 119 | 004 | 213 | 191 | 297 | o6l
alcohol

ethyl 1234 - 0.35 - 0.24 - - 0.12 -

caproate

ethyl

caprylate | 1436] 037 | 019 | 033 | 024 | 037 | 029 | 028 | 034
ethyl caprate| 1638 | 1.71 | 212 | 163 | 069 | 402 | 634 | 442 | 0.8
ethyl 1676 | 201 | 169 | 125 | 100 | 28 | 563 | 158 | 088
succinate
phenethyl -\ yeoal 098 | 020 | 027 | 022 | 038 | 102 | 017 | 023
acetate

ukd 1828 - - 0.10 - - - - -
ethyl laurate| 1842 0.09 | 023 | 0.0 | 017 | 011 | 007 | 010 | 008

ukb 1847| 006 | 007 | 020 | 009 - 010 | 008 | 003

uk6 1857 - - 000 | 0.16 - - 0.09 -

uk7 1895 - 014 | 009 | 036 | 007 - 008 | 015

phenethyl | 10061 097 | 043 | 026 | 066 | 016 | 011 | 015 | 018
alcohol

uks 2030 | 0.05 - - 0.18 - - - -

k9 2177 0.07 B B E E 0.49 B 0.05

? : Retention indices were determined using Cs~Cs as external reference

b Average of relative percentage of total peak area
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3' =15y

=

2

olX

=
T8
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=
T

i

Sl w

434 F27Z dyste Az $FFS 400mmHg vacuuml 2 73 SEFF &
MAINE F 61 YEFHAT pHE Z& 4 2108 H7IsE &o] 45302 714 Hka ¢
Zr)ef ZE A 1202 ZH7) 451, 44302 YEgton Jtms B g TR #Agle] B

T 029tk AEE f71be g% Aol 0.01~0.02mg/ml A2 A e =d malic
acide L&A FF/Ho TAG 0.02mg/ml ©|F T succinic acid®}t acetic acid= Z+
0.06~0.08mg/ml # 0.11~0.13mg/ml ¢ FFo= Ve o™ total 72 e 237
2 1205 H7beE o] 023mg/ml & E= A VERS

S5 479 3HA Fr|HES SPMEES o] &3] £33 F gas chromatography/
mass spectrometry® 4% A3} 117019 FEAdito] =] 7% 629 YERHAIL
chromatogram< 19 41, 42, 439 YEell AT 2718 & HW alcoholi 7} phenethyl
alcohols X &3le] 4% 18] 1l ester F7} ethyl palmitateE E33}o] 7Fo|Utt. 4=
< wine -like®] EA-& zZ'E isobutyl alcohol® % S el phenethyl alcohol
Z82 210 > 2842 120 > Yg=v <=o= yEYI isobutyl alcohol®]  phenethyl
alcoholell W]&}e] 5~8u) A%® =A yeElytoew isobutyl alcohol® 7 1HF L=<l
isoamyl alcohol> Y=rv]e} &4 1200] 1.24%= 0.23%<20 =& 4 2100 H|3Fo] Suj7}

% =4 Yyewth #AEE 739 estere x50 3}Y &S ztE= ethyl caprate’t 7HY =
A velyroem 71 th&& ethyl succinate > ethyl acetate > phenethyl acetate > ethyl
laurate > ethyl caprylate > ethyl palmitate <= ©]t}h. TF2lolZ 3Fo] ethyl acetate,
ethyl caprylate 18]x % 3F9] ethyl laurates= Z &4 120904 Z+ZF 265, 0.18 1 L
027%%2 =4 Yelyton 31U &o] ethyl caprate, ethyl succinate 2811 @ &9
phenethyl acetate:™= J=m|oll Al z}z} 452 435 183l 0.85% % =4 A=FHJqoy R
¢ 9 ethyl palmitates Z& 4 210914 0.07% = }EFRET}

wepa BEAe] FRHE GE FHTANAE BE o3t SAo] Hlszste] W A
A Sho] =ARoY #d
ko] ethyl caprate, ethyl succinate ZL#] 2 © 32| phenethyl acetate’} F=1S L&A
2 A BEFE SRS SRTAA P el YEhY SR8 dFE Y AFeit

al A A

o gl BEHoEE AAHOD B

A
9{_5
N
4m
nﬁ‘i
=
flo
rlo
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organic acid (mg/ml)

HEA pH = malic acid succinic acid acetic acid
=] 451 0.2 0.02 0.06 0.11
Z3 4120 443 0.2 0.02 0.08 0.13
24210 453 0.2 0.02 0.07 0.12
I 62 HEA TRE S LETE TR TRTY AL FIEE
) rel %"
ID RI*
A =rm F84120 84210
ethyl acetate 317 0.90 2.65 1.25
ethyl alcohol 364 85.11 36.06 39.42
ukl 978 0.13 0.07 0.10
uk?2 1014 0.11 0.20 0.07
uk3 1025 0.03 0.77 1.02
isobutyl alcohol 1088 1.75 2.77 3.44
isoamyl alcohol 1208 1.24 1.24 0.23
ethyl caprylate 1436 0.12 0.18 0.16
ethyl caprate 1638 452 3.40 0.69
ethyl succinate 1676 4.35 1.71 0.92
phenethyl acetate 1823 0.85 0.22 0.35
uk4 1828 - - 0.16
ethyl laurate 1842 0.09 0.27 0.20
ukd 1847 0.10 - 0.05
uk6 1857 0.11 - -
uk? 1895 0.06 - -
phenethyl alcohol 1926 0.26 0.33 0.69
uk8& 2030 0.09 - -
uk9 2177 0.07 0.03 1.12
ethyl palmitate >2200 0.03 0.05 0.07

4 : Retention indices were determined using Cs~Css as external reference

b Average of relative percentage of total peak area
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WEFE 400mmHg vacuuml ® F7{3 E=[HT B4
A¥e % 63 JERRIT pHE &5 H3-57F 4722 7H¢ =4 JEwga &% 89-5-1
7} 98-57F 4.44~4.46, 30-32 DWY7F 4.29~431 #Fo 2 Yeon 2tEs &8 30-3
o] 04% 7}d =% H3-57F 0.1 w7 debgth AFdE #7014

succinic acid= DWYol A"k z}zk 0.03, 0.12mg/ml 2 AEH YL acetic acide= &
30-3914 028mg/ml = 7Fg =4 UElg &% 98-59F 89-5-12 0.21~0.23mg/ml,
DWY¢} H3-5% 0.08~0.09mg/ml ++22 AEH U

AR FRE delsel wad Wi s 3

=

% malic acid¢t

el
ol
r{o
N

o
ol

=
o,
ofk
N,

S

i< SPMEE
o] &3] ¥¥3 ¥ gas chromatography/mass spectrometry@ 543 A3} 127012 3244
o] gelg)o] iE 649 YEFS L chromatograme 13 44~48<] Yl #8714
2 B alcoholiF7} ethyl alcohold ¥ 3ste] 4% 18]1l ester 77} ethyl caprates X

shsle] 8% oYt &I E F wine-likeE YER & isobutyl alcohol> whiskeyel 57
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< %t isoamyl alcohol Bt & ¢Fo] Water H3-5 > 893-5-1 > DWY > 30-3 >
98-5¢] #o 7 Yehyga 7FF @ol AE%¥ &% H3-5& 539%™ isoamyl alcohole
DWY7F 092%% 7F¢ = detwrh = &3 3d F& Jell= ester DWY >
89-5-1 > 30-3 > H3-5 > 98-5 wollon DWYdd A HEH L& & YER &= ethyl
caprate= 3.89% %2 HA| ester T 7Fg BUth wivue] &S UEM = ethyl caproate=
DWY, 98-5, 30-3°|A % HAEHJ3 FJNE ¥ &S YENE ethyl caprylate?} ©
3FS e = phenethyl acetate®™= DWY, 98-5¢ A vto] A&HJT) =8 $ &S e
U= ehtyl palmitate= &% 89-5-104 239% % =4 A&HY L H3-5 > 30-3 > 98-5
> DWY 22 ey

whelA] AF=7) YEal gcetic acid o] 7FF AL 8% DWYSF H3-57F /78 95
2 Ageita Aoy AF5Ad £ Ry ddko] HYs] =4 U &8
30-37 89-5-3& o] &% WaFE THI THTAANE GEET AFo] ¢ A =7
A FA T
% 63 82X FTH mE HaTE THI THTY A

organic acid (mg/ml)
ax pH A
malic acid succinic acid acetic acid

DWY 4.29 0.2 0.03 0.12 0.09
98-5 4.44 0.3 - - 0.21
30-3 4.31 04 - - 0.28
89-5-1 4.46 0.3 - - 0.23
H3-5 4.72 0.1 - - 0.08
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364 &R TR WE HEFE TR THTY WA IS
rel %"
1D RI*
DWY 98-5 30-3 89-5-1 H3-5
ethyl acetate 817 0.74 0.81 2.10 2.22 0.47
ethyl alcohol 864 89.42 95.72 92.35 91.01 91.63
ukl 978 0.15 0.01 - 0.10 0.44
uk?2 1014 0.12 - - - -
uk3 1025 0.41 0.22 0.45 0.46 1.17
isobutyl alcohol | 1088 2.00 1.02 1.72 2.17 5.39
isoamyl alcohol [ 1208 0.92 0.02 0.06 0.09 0.07
ethyl caproate 1234 0.06 0.02 0.13 - -
ethyl caprylate | 1436 0.66 0.02 - - -
ethyl caprate 1638 3.89 0.07 0.06 0.08 0.06
ethyl succinate | 1676 0.91 0.04 0.10 0.20 -
uk4 1703 0.19 - - 0.11 0.10
phenethyl acetate| 1823 0.07 0.01 - - -
ukb 1828 - 0.22 0.23 0.36 -
ethyl laurate 1842 0.08 0.04 0.18 0.14 0.42
uk6 1847 - - 0.06 - -
uk?7 1857 - 0.03 - 0.15 -
uks8 1895 - 0.01 - 0.04 -
phenethyl alcohol| 1926 0.23 0.05 0.25 0.16 0.22
uk9 2030 - 0.02 - 0.09 -
uk10 2177 0.05 0.07 0.10 0.14 -
ethyl palmitate | >2200 0.02 1.51 2.14 2.39 2.20

# : Retention indices were determined using Cs~Cgz as external reference

b Average of relative percentage of total peak area
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At

Weld S stel Al FRE Lulel me el A we 123%7 FRF @
o] AHsty Free AsHdow 7 A4 YERIT
E 65 &8O B FFS Deldtel FHF B 2% wUHY L F #5 54
(e 3 123%, Bt
23 ol () | Head (C) | 7] () description
1 76 70 61 dzE g AF, A
s 2 78 73 68 Fedi, Y A
5ml 3 78 74 69 g, A, AE, o B 2E S
4 79 74 70 Roge A AE E RE F
1 79 76 71 Lo AE OF
2 79 77 7 E Rl g AE
=5 3 81 79 74 g, FAw, AF
30ml 4 81 S0 79 g, 78 AlE
5 83 83 81 ),
6 83 84 81 ), A
sa |1 84 84 83
2 85 84 83 7FE A, AtskE 71E WAl
20ml 73 85 84 83
T 66 w50 dme FFS GHste] TR I X wUHY L F w5 54
(458 & 105%, Ak
=3 oM () Head (TC) =7] (C) description
1 79 73 63 A& o vhef
B 2 80 76 72 WA, 5 & g
5ml 3 80 77 74 EEEESE
4 80 77 75 d3E F A, FoHANA
1 81 78 76 nedg Ty
2 81 79 77 Boele v, 7Yy
L 3 83 0 79 Fooe, T WAl
30ml 4 83 81 81 ehd), Ao
5 85 84 83 ehy), £y
6 85 84 83 ShokA] WAl
o 1 6 85 85 ]
2 6 85 85 Z A 9, =%
20ml 3 87 85 85
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45100 A 4447 vro}

Al pH=
YEFW o™ acetic acid= &5l 9
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S
T

%

o
=

Aglel 0.1

o
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AA 7V FA e

T wEd HA7E =AH
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o] A=A
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[e)
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%74 =499 &S dEste SRS 299 % EYUHY 9 & B35 54 (1000ml)
=3 o (TC) Head (TC) =71 (C) description
25 56 53 38 A dFE I HEyR
25 61 57 49 d3zL g R
B 66 61 54 A, FAE
X759 48 dEste SRS 289 °x FYUHY ¢ & #5 54 (1500ml)
3 a (TC) Head (C) =71 (C) description
s 54 52 48 ANE, d3e &
HF 55 53 52 ok 7%
= 59 58 56 F AR, Wt WAy

%Gl 9 (ml) alcohol $F=F(%) pH AlE acetic acid (mg/ml)
700 374 451 0.08
1000 40.6 4.49 0.1 0.08
1500 41.6 4.44 0.09

B MAS Y] kA HAE NS YUF9 blending 3 A= & 779 YERY

=
A, A% BEAL WD A Aol 120p0/10m) A4S AT NFL gadede
Z.

A7hE At H7bgol 300u4/10me]l B--ol= A1l masking EI7F HARE gl
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oft

AFel o] e A RS top note® HAHA M 20044/10m0E H7FE A§ DA<
Aol v atAl =75

et 59 A1 #E maskingstal Fvl HdE fsiAE B3 HE Y 17060/10m,
A AE 200u0/10m02 A4S A47F 7H A FEAch

o] FreHAa Y

® 77 A Ao A bl e R 54

oF A HZE N H7Fk(ul/10ml) description

120 Y9 Algko] 7438 21 masking3shAl & £

Ag7o1-
140 A7kl wlg &o] top note® A E
100 fF2] Algko] top note® 7HAH
150 9] Algko] top note® FHA| ¥

S35}
170 DT Algko] muetA A =™ masking®] &3 U
200 2138 maskingstal E=738ke] o] HstA A E
50 AF9] AEFo] top note® FHA|H

&9l 70 Q59 Aol top note® =AA 1 £ 3Fo] 7+A ¥
100 DT Algko] mu A A=W &3] =AH

o] Feegfxa A5 Agke] un|stA 7HA| 5w

200

masking? I % U
Zr=r@kol] top note® FHA| ¥ AL

Algko] masking? T3%= UL

300

77 50%F AN 10%(wvE WE

—
o,
ro
SE
N
L
=2
=
il
N
i)
rE
ot

= 3% 78,
. pH= 15Tl s so] A7l dARle] 47 o] o= =3kom 55T =
o] 462 olst® wrkal 25, 35 28 45T 4% = A 109 o]F5H =4
1

717kl Aol wel Frpstl ot 1 ak= 0.040]8k= wmstgl e Atk 0.05~0.

r°*'
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o2 YeEyth #7714 & malic acidi= 55T A3 s AF 20d o] FHH
0.02mg/ml & AZ5 3L acetic acid= S 7]13to] S7Hghol whet F7bstd oy 1
0.0lmg/ml = wwmatgom A7 409l= 15 45 28 55Tl AT &olA
0.07mg/ml 2 AZF AT}

54 713F 40l A H 5

S
o
o,
N
lo
ol

)

g
oX,
o%
N
oX,
Mo
o
w
=0
=
=
i
o
oo
%
kel

=
3 ¥ gas chromatography/mass spectrometry® %733 ZA3 =

¥ 809+ 29 49~53

of ettt & 7he ARl Sl #ErIEE B alcoholw 7t ethyl

Fokste] 4Fo|AT A

%= wine-like®] EAIS zr: isobutyl alcoholS <A =7} ZF7hste] wrel Z71ske] 4

5CoA 581%= =4 YEWE AAHA £+ 50~58%A 2 whiskeyel &= YE}

= isoamyl alcohol 0.11~0.15%= H|£=3d F+=5 el vty 39 ethyl
0.

il

alcohols ¥3tste] 3%F 18] ester 77} ethyl caprate

caproate= A <=7} F7lshol mpe} FUbelke] 55TAA 02258 R ¥ &3

e

e M

k9] ethyl caprate®} ethyl succinate:™ 2tz 0.03~0.04%, 0.03~0.07%% <& e

7
3L & 9] phenethyl acetate= &4 2% 45Co] oA 04% ©]4S e
1}

-1

HeAR AAHoR Fo] Fohr FEgH oY & Wzl urhgS doldddth
15Cel =43 45v $r7F 23t Aldst =70 Aoy &8to] =AFa 25T
SAT o wuta) 37 2uto] AT 359 55CAN SA4F AS dme wo] et
P 2utst A B dgoe]l wrbglom 45T 4% £ F=eler 29 bzt
I whute]l =R, 45TeA 404 o] Aol w9 FHAS £IAA FI s FF

=4 713F (days)

=73
o % () 0 10 20 30 40
pH A e pH | At= | pH | 4t= | pH | 4tx= pH A
15 477 0.1 4.70 491 4.88
25 4.61 0.1 4.65 4.69 4.71

35 4.61 0.1 4.67 0.1 468 | 005 | 474 | 0.05 | 474 0.1

45 461 | 005 | 463 4.64 4.64

5%} 459 | 005 | 462 4.61 4.60
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279 54 25 9 7| mE U4 (mg/ml)
=4 713+ (days)
A =
0 10 20 30 40
== (0) acetic malic | acetic | malic | acetic | malic | acetic | malic | acetic
acid acid acid acid acid acid acid acid acid
15 0.07
25 0.06
- 0.06 - 0.06 -
35 0.05 - 0.06 0.06
45 0.07
55 0.02 0.07 0.02 0.07 0.02 0.07
%80 =4 =% 2 4 4099 A F)|AEE
rel %"
D R
15C 25T 35T 45C 55T
ethyl alcohol 864 94.21 94.03 93.63 93.41 93.42
isobutyl alcohol 1088 5.04 5.43 5.74 5.81 5.66
isoamyl alcohol 1208 0.15 0.11 0.11 0.12 0.12
ethyl caproate 1234 0.11 0.14 0.14 0.16 0.22
ethyl caprate 1638 0.03 0.04 0.03 0.04 0.04
ethyl succinate 1676 0.07 0.04 0.03 0.07 0.05
phenethyl acetate| 1823 0.34 0.31 0.30 0.40 0.49

# : Retention indices were determined using Cs~Cgz as external reference

b Average of relative percentage of total peak area
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(e

9 53. 55T A A% SF/F52 chromatogram
2. 871 AE 2 710 g =485

7 871 AA 7|3l e s AdH A
w719 froF fr/ol wet A5TCelA SA48% T7F9 54 31 81, 820 HEhSlHh
/4 713ko]l F7hgtell whel {oke] - ol #AIRle]l pHE F7hete] w4 0¥ =
4899 5008 tErHSATE FoFs vtEA @2 ol H#d FHFVF 2%A &G A5
P =toy Aes 0.05~01% H53 55 YA Falel sA4% «
I ok A - el #AIgle]l wrlel A g &ol A succinic acid®t malic acid7}
AEHNeH 1 % 47 0.02~0.03, 0.06~0.08mg/ml =] succinic acid®] 7%

4% =M= 4 10 ool Ad Fol A=ZHAW
2

gas chromatography/mass spectrometry® 543 A3y} 8719 3]utA] Fo] &<l

H
HATHE 83, 19 54, 55). AR 7] E B alcoholHF 7} isobutyl alcoholS ETHale] 3%

r
o
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83 ester 7} ethyl caproate® 3X&35e] 5F 0|t €FIE F  wine-like9
isobutyl alcohol& o] /%ol #AG] 1.78% = # %o whiskeye] E4< vERY
+ isoamyl alcohold oS HIZA] @F& w77} 18R] @& 7)o H]3te] oF 108] o]

A EE 036%E HEFHAY. A g9 ethyl caproate®} ethyl caprylate® &S HFE

E71o AT 001%E YElykom E% 39 ethyl caprate$t © 3F9] phenethyl acetate&
7t7} 0.07~0.09%, 0.78~0.81%= H]5z8 %S YER) AT

WA frekel /el BARle] ol wWol w3tyo] A5 S FE &
T AL FoFS vbE 7)o B FH A gt ARTA e35tE o] A7Ee]l =AKS
W ok wbEA g2 w78 A 3ol et vhe F o Aoy ks vt
2 A5 v R A5 5A4AQ 5ts ZE . E=U)9k FEEs Blal A
2 2molA FEHdd A% &% 78~809 45T A &)o] Fr# 9 He niy
3 wnto] AR a Bty FFo] FtEA oL A5 S A uty S HA st =
4 &7Ee 7] Bues fElHe] ATddE dow AA4HAH

¥ 8l. &7] AR 2 7|7 wE EAY

=4 713 (days)
roF 0 10 20 30 40
pH AL pH AL pH A pH A pH Al
H 477 482 0.05 4.72 4.89
—— 461 0.1 0.05 0.1 0.1
iz 4.86 493 0.1 491 5.00
¥ 82, 87 A L e mE {74 g (mg/ml)
=4 7]13F (days)
G0k 0 10 20
acetic acid| malic acid| S"CMMC€ | acetic acid| malic acid | S“CSM™€ | acetic acid
acid acid
H 0.02 - 0.07 0.02 0.08 0.06
—— 0.05
EiE 0.03 0.07 0.08 0.03 0.07 0.07
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& 82 A%

=74 713t (days)
B ok 30 40
malic acid | succinic acid | acetic acid | malic acid | succinic acid | acetic acid
H 0.03 0.06 0.07 0.02 0.06 0.06
I 0.03 0.08 0.08 0.03 0.08 0.07

#8387 A B w4 4049 3 FIAEE
rel %"
ID RI*
HoF 4 Hot 4
ethyl alcohol 864 97.26 96.80
isobutyl alcohol 1088 1.78 1.78
isoamyl alcohol 1208 0.03 0.36
ethyl caproate 1234 0.01 -
ethyl caprylate 1436 0.01 -
ethyl caprate 1638 0.09 0.07
ethyl succinate 1676 0.04 0.19
phenethyl acetate 1823 0.78 0.81

# : Retention indices were determined using Cs~Cgz as external reference

b Average of relative percentage of total peak area
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t}h. oak chip H7Fel 7|3bel] whE &AW AL

oak chip®] &S 0.1~3.0%=2 22|ste] 45T A3 T/HT 54 % 84, &
of YepiAch oak chip & 0.1~2.0%< 45 %4 104 o]F5FE pHE #Asielon
AEE oak chip &% 2.0%%reo]l 025 WERAZ UYWA= 018 FA AT oak chip
e 3.0%9 Afol= A7 Sk pH7E AA #Aas R 2= oak chip FF 0.1~
2.0%9 9wt A Yelg 4 40¥e= 727 4237 045 JERNATE 4779

A} A oak chip ¢ o] F71E 45 acetic acide] g3Fo] F7F8F 3 oak chip
FoF 05%9 A% <4 109 o]F8EH 00Mmg/ml & HAEEY S oak chip &% 3.0%
°of Ageoe &4 10d8%E 20 o) TUkEAl AEFHC A 20d o)FHE=

0.14mg/ml & YER A Y-

ol

S/d717k0] 40d A " = SR 479 IWAE FUIAPAEES SPMEE o] &d EF
3k & gas chromatography/mass spectrometry® sA3% ZAI}= F 869 eI
total ion chromatogram< 1% 56~70°] YEINATE F 11709 Fdto] A= A=

g zg&7|¥ 2 H alcoholi 7} isoamly alcoholS X383l 4% 183l ester 77} ethyl
caprate® X 3}o] 7Fo]|At}t. wine-like®] isobutyl alcohol® whiskeye] EAIS 2t
isoamyl alcohol& Z}Z} oak chip &% 059 3.0%NA 7483 0.34% = = YEbyta 2
33} ©+3Folphenethyl alcohole oak chip &3 0.1%A % 0.09%=2 A=Y Ack v
k9] ethyl caproatex oak chip &% 05~2.0%NA > 0.1%=E A=E=HJL &£ I3 3}Y
k9] ethyl caprylatei= oak chip $F=F 013 05%9lA Z+7z 1573 14452 HE=FHJ L
2] g AE < 0001 o2 YEN T o &9 phenethyl acetate™ oak chip 3
05~3.0%° 4 034~038% F+o= HAZEHUJ ethyl laurate® F=2]& 39 ethyl
palmitatet™= oak chip &% 0.1%N A% 27+ 0.58, 0.05%= YEFS

#5273} oak chip o] 01%2 =2 oak chipS 78R &2 <3 &) gro]
*om™ oak chip &% 05~1.0%+c Bt Faf Aot e Wdte] gl & H31S o7t
Hom™ oak chip F 20~3.0%E %3 4 IF= Az BF=gYPH o 53| oak

chip &% 3.0%= Lyl whiskey o} 2& uby} o] 744

s
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¥ 84. oak chip = % 7]7ko] u}

f

=74 713t (days)
oak chip 0 10 20 30 40
k(%)
pH A= pH A pH A= pH A= pH A=
0.1 478 472 469 468
05 479 470 462 461 | 01
0.1 0.1 0.1
1.0 461 | 01 | 466 4.60 456 4.49
2.0 473 466 458 455 | 02
3.0 446 | 03 | 436 | 04 | 428 | 04 | 423 | 04
¥ 85. oak chip 3o W& acetic acid = (mg/ml)
oak chip =4 717 (days)
(%) 0 10 20 30 40
0.1 0.06 0.07 0.07 0.07
05 0.07 0.07 0.07 0.07
1.0 0.05 0.08 0.08 0.09 0.12
2.0 0.09 0.10 0.13 0.13
3.0 0.12 0.14 0.14 0.14
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3% 86. oak chip $F& 2 =4 40€ 9] 34 Fr)AdE
rel %"
1D RT*
oak 0.19 | oak 0.5% | oak 1.0% | oak 2.0% | oak 3.0%
ethyl alcohol 864 93.23 90.35 98.52 93.28 93.31
isobutyl alcohol 1088 551 7.48 7.21 5.92 6.06
isoamyl alcohol 1208 0.25 0.02 0.03 0.18 0.34
ethyl caproate 1234 - 0.21 0.31 0.13 -
ethyl caprylate 1436 1.57 1.44 - - -
ethyl caprate 1638 0.07 0.08 0.04 0.04 0.06
ethyl succinate 1676 0.21 0.07 0.04 0.07 0.13
phenethyl acetate | 1823 - 0.34 0.35 0.38 0.36
ethyl laurate 1842 0.58 - - - -
phenethyl alcohol | 1926 0.09 - - - -
ethyl palmitate | >2200 0.05 - - - -
? : Retention indices were determined using Cs~Cgx as external reference
b Average of relative percentage of total peak area
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3 89. T T HAREA s
ISD (5%) | #elz | wazz | SEE | nsa | gzaz
=TT
FHE 0.62* 782 ° 6.74 " 8.08 * 805 ° 8.00 °
A 0.52 1.90 ° 2.53 * 148 ° 167 ° 1.67
A E g 0.79 317 © 5.38 * 497 * 364 4.15
de I NS 5.56 541 5.05 5.17 5.12
7 g 0.60 2.33 ¢ 428 ° 394 * 351 ° 4.38 °
s 0.44 297 ° 418 ° 384 ° 358 " 425 °
gk Ay 0.60 228 " 312 ° 3.38 * 2.30 " 244 °
5 0.75 117 © 451 ° 410 * 2.10 ¢ 315 °
o5 e ur NS 6.0 6.26 5.87 6.64 5.77
oot 0.72 5.02 * 403 ° 354 ° 392 ° 412 °
w2t 0.73 346 ° 438 " 469 * 417 *® 4.30 °
&t 0.80 3.90 492 * 551 ° 477 459 ™
g ot 0.90 2.76 374 4.28 ° 3.00 ™ 3.33 ™
np] 7t NS 4.05 451 4.20 4.33 4.10
FAWS s 1399 33 WHoZ 9 HEE o]t AW AT
abcde #& Zoﬂ/‘i 2o goe e FEY

ns = Not Significant,

* = (p < 0.05), *x = (p < 0.01), ==+ = (p < 0.001), #=xx = (p < 0.0001)
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F 90. THT9 HAFEA 9] A B4 A IH(n = 13 judgesX3 repsX5 liquors).

P Rep Judge liquor Jl_ldge* Rep+ Bep*

liquor Judge liquor

FHE | F value 1.18 1.51 6.66 1.05 2.15 0.31
Pr > F ns ns otk ns Hk ns

AT F value 1.13 1.26 5.08 1.10 3.34 1.86
Pr > F ns ns Hk ns ok ns

AlFet & | F value 0.77 1.54 10.92 1.02 2.35 3.81
Pr > F ns ns skokoksk ns skoksk skskok

43E 3 | F value 0.38 0.23 0.47 0.95 2.32 1.19
Pr > F ns ns ns ns Hk ns

7 & | F value 1.81 1.56 15.5 0.73 1.43 10.37

Pr > F ns ns stk ns ns sokoksk

w3k F value 1.02 2.18 3.66 0.80 0.96 3.60
Pr > F ns ns * ns ns ok

g WA | F value 0.11 0.49 5.92 0.77 3.89 0.99
Pr > F ns ns otk ns ootk ns

% @& | F value 0.50 1.11 20.96 0.74 1.31 2.09
Pr > F ns ns Hkskok ns ns *

&51E 3t | F value 0.56 0.44 2.17 0.87 1.05 0.49
Pr > F ns ns ns ns ns ns

ot F value 1.16 0.93 4.72 0.88 3.14 0.69
Pr > F ns ns Hk ns ok ns

Heut | F value 0.57 0.82 3.12 0.81 1.68 0.70
Pr > F ns ns * ns * ns

&t F value 0.18 1.86 4.26 0.90 1.23 0.75
Pr > F Ns ns Hk ns ns ns

g g F value 0.22 0.17 3.66 0.90 2.88 0.25
Pr > F ns ns * ns ootk ns

vz | F value 0.59 1.94 0.51 0.67 1.16 0.12
Pr > F ns ns ns ns ns ns
A I 2 12 4 48 24 8

ns= Not Significant, * = (p < 0.05), =x = (p < 0.01), *x* = (p < 0.001), *=*xx = (p < 0.0001)
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¥ 91, AEF9 BAREA g&57te] A#AAA B A (n = 13 judges X 3 reps).
FHE A | AFS & | E2E F | HL F | dF (B wA | FE | g2 a9t | W28 | 2% e oot | ue it
L 1.000
AN —-0.967=x* | 1.000
Al 3| 0582 0.379 1.000
d3E F| 0692 0.850 -0.102 1.000
7y & | -0.314 0.067 0.820 -0.430 1.000
o -0.327 0.090 0.792 -0.377 0.990s: 1.000
g WA} | -0.359 0.166 0.944 = -0.259 0.699 0.649 1.000
5 % | -0570 0.364 0.999s: -0.116 0.835 0.812 0.939: 1.000
o3g gt -0.187 0.225 -0.223 0.144 -0.165 | -0.251 | -0.292 | -0.252 1.000
ok 0.014 0.216 -0.664 0.684 -0.783 | -0.691 -0.702 | -0.660 -0.181 1.000
B -0.149 | -0.104 0.800 -0.609 0.929+ | 0.871= 0.780 0.805 -0.023 -0.954= 1.000
¥k -0.055 | -0.172 0.787 -0.626 0.762 0.677 0.873+ 0.783 -0.044 -0.950% | 0.935% 1.000
g Bt -0.294 0.079 0.943 -0.370 0.783 0.734 | 0.989#= | 0.942:x -0.296 -0.774 | 0.857« | 0.917x 1.000
Ela=dy -0.671 0.491 0.957 0.000 0.720 0.665 0.899% | 0.945% 0.044 -0.681 0.753 0.771 0.880% 1
* and ** denote p < 0.05 and p < 0.01 respectively
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