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SUMMARY

I. The Title of the Research

Development of Mulberry wine

II. The Objectives and Importance of the Research

The objectives of the research were the selecting the sort of Mulberry and
the superior yeast strains for fermenting Mulberry, and the developing the
fermented wine with Mulberry through optimizing the fermentation and sensory

characteristics.

M. Contents of Research and Reach

Selection of superior yeast strains for the fermentation

Determination of pretreatment and suitable fermentation condition of

Mulberry

Determination of soaking condition and establishment of making process
Improvement of sensory characteristics
Optimize the filtration and storage condition

IV. Results of Research and Recommendation of practical use

The chemical content of Korean Mulberry(moisture content: 83.4%, brix



degree: 15.6) was better than Chinese Mulberry(moisture content: 92.09%, brix
degree: 9.8). Among 10 Mulberry sorts , Hwan-yup—dae-yup,
Pal-chung-si-pyung and Ja-san Mulberry had higher content of Brix degree and
polyphenol compounds. Among these sorts Ja-san Mulberry had the best

fermentation ability.

Ten strains were identified as Saccharomyces sp. among 19 selected yeast
strains for the fermentation of Mulberry. Among Saccharomyces strains 89-5-2,
98-3, 99-7, 110-2 and H3-5 yeast strains had distinguished fermentation
ability(citric acid contents 7~8 mg/ml, malic acid 3.06~4.8 mg/ml and alcohol

contents more than 12%).

Seven Mulberry wines were selected with the comparison of volatile compound
organic acid contents and fruity, and sweety flavor. Three yeast strains of 99-4
99-7 and H3-1 had higher ester contents(ethyl hexanoate, ethyl linolate and ethyl

dodecanoate), and yeast strains of 89-5-1, 91-2, A-1 had higher alcohol contents.

Heating condition of Mulberry with 30 min. at 80C were selected, since the
steamed Mulberry had the smell of sweet and had higher contents of reducing
sugar and polyphenol compounds than raw Mulberry, which had the smell of

grass.

Fermentation days of 10 was selected, since the alcohol content was the most
highest. And the addition of sucrose was selected, because of Brix degree and

reducing sugar contents were low as 8°Brix and 4.59mg/ml.

Soaking period more than 30 days was needed and the moisture content of
Mulberry was 63%. Mulberry contents of 25% showed the best soaking

concentration with red color and clear.



The plum was the best additive material by reason of reducing Han-ju’'s hard
taste and citron concentrates had an astringent taste, but the addition of citric
acid had less astringent taste. The ratio of Mulberry wine: concentration liquor of
6: 4, Brix degree of 12° is 12 and 0.3% of citric acid showed the best sensorial

characteristics.

Bentonite, SX-PLUS and silica dioxide had a slight effect of fining agent, but
the difference with control was not large. The most clarification effect was

formed by centrifuging.

Brix degree and reducible sugar content increased by the storage period up to
30 days and storage temperature was 4C for maximum contents of polyphenol
compound and organic acid. Pasteurization condition of 30 seconds at 656C was

suitable for maximum contents of organic acid.



CONTENTS

Chapter 1. INTEOQUCTION. .....ioveeeeeeeeeeeeeeeeeee ettt ee et e ae st eeee e e et eeaeeeeeeaeeeeeneeneenne 13
Chapter 2. Materials and MethodS.......oooiiiiiiiieie et 16
1) IVIALETIALS ...ttt 16
2) Experimental METROAS. .....cooovoviviieeieeeeeee ettt 16
(1) Selection Of IMUIDETITY SOTES...cvviueeeeeeeieeeeeeeeeeeeeeeee ettt 16
(2) Selection Of YEAST STIAIN ..yereeeieteeeeeeeeeeeeeeeeeee et e eee et eeeeeeereeeeeeeee e 17
(3) Pretreatment Of IMULDEITY co.c.o.vvreeeeeeeeeeeeee e eeeeee st seeee e ee et eeeseeneeseaeeenas 17
(4) Optimization of fermentation CONAItION........oevivveeeeieeeeeeeeeeeee e, 18
(5) Determination of s0aking CONAIION..........ooieveieieeeieeeeeeeeeeee e 18
(6) Selection of hard liquor and additiVeS.........ccoooeeeeeioeeeeeeeeeeeeeeeee e 18
(7) Experiment Of IMDPIOVEIMENT ......o.oouieeieeeeeeeeeee oot 19
(8) Optimization of filtration and storing CONAItiON.........coceveeeveeeeeeeeeeeeeenes 19

3) Analysis and measurement MEthOS.........oveeeieeeeee oot eeeeeeeeeea 20
(1) AICONOL CONLENT. ..ot 20
() DH ettt ettt eeaen 20
(3) TITAtADIE ACIAILY ......veeeeeeeeeeeeeee et eeeee 20
(4) BIIX QOGTCCcvvveeeeeeeeeeeeeeee et e eee et e e ee s s e e e et e e tesee e eeseseeeseseeeesseesenenns 21
(5) TTANSIMILEANCE. ...veveoieeiririiieisees ettt 21
(6) COLOT ettt 21
(7) REAUCING SUGAT....eeeieeeeeeeeeeeeeeeeee ettt ettt ss s s 21
(8) Polyphenol COMPOUN...........c.ooeeeeieeeeeeeee e ee et er e 21
(9) OFGANIC ACIA....eeeieeeeeeeeeeeeeee ettt s et et resen s en e 21
(10) Extraction of volatile COMPOUNGS........coiirieeeeeeeeeeeeeeeeeeeeeeeeee e 21
(11) GC/MS/OHACLOMELTY ...ttt 22
(12) Identification of volatile COMPOUNAS.....cooeveeeeeeeeeeeeeee ettt et eeeeeeeeeeeaa 22
(13) Identification Of YEASt STIAIMIS....ccioevirreieeeeeeeeeeeeeeeeeeeeeee oot eseeeeeeresteeeeeseereneea 22



Chapter 3. Results and DiSCUSSION......ooutveeee oottt eee e eeeeeeeeeeeeeeneseeenes 23

1) CharacteriStCS Of IVTUIDEITY ....c.oeieeeeeeeee et e e eee et eeeeeeena 23
(1) Selection Of IMUIDEITY SOTES...viriiereieeeeeeeeeeeeeeeeeeetereee e eeseseseetesetesereseeseseereenenes 23
(2) Changes of quality during fermentation............cocoooeeoioeeceoeeeeeeeeeeeeeeenn 28

2) Characteristics of yeast for fermentation ...........oooeeoeeeeceeieeeeeeeeeeees 30
(1) Selection Of YEAST STIAIM ..vivoveeeeeeeieeeeee et 30
(2) Characteristics of fermentation with yeast Strains .....ccoeeveeeeveeeveeernnns 33

3) Pretreatment OF IMULDEITY ... oottt et et ee e eeee e 40
(1) Characteristics of wine with steamed Mulberry......cooooveeveveeeeeeveeeeeene. 40
(2) Characteristics of wine with steamed temperatures..........c.ccccovceeveveeveenennn. 41
(3) Characteristics of wine with chopped MUlberry.......ccococoieoioceeveoioeeeenn, 44

4) Selection of most suitable fermentation condition .............ccccoecevivevieeririnnnnn. 46
(1) Characteristics of wine With SUGAT SOUTCES.....cooveereeeeereeeeeeeerseeeeereeseene 46
(2) Characteristics of wine with diluted concentration Hquid.........ccoceevveeuenen... 49
(3) Mixing with diluted concentration liquid and JUIC€........cccoouveveveveeeeeveennn. 50

5) Determination of s0aking CONAItION. ......cocooveeeiieieeeeeee et 52
(1) Moisture contents of Mulberry and soaking period..........cccoveeceveeiennenn. 52
(2) Mulberry contents and low—alcohol HQUOT........cccooeoieeeeeeeeeeeeeeeeeeeeeee, 54

5) IVIULDEITY WITIC. cv ettt e et et st et ettt s ser s s s eaeaeeesenenesenenesesenees 55
(1) Selection of hard Hquor and AdditIVES........ooeeoeeeeeeeeeeeeee et 55
(2) Experiment Of IMDPIOVEITIENT ..c.ooveiveeeeeeeeeeeeeeeeeeee et eeeeeeeeeeeeeeseeeeseneeeereeseneea 60

7) Selection of filtration and storing CONAItiON..........cocooveeeeioieieeeeeieieeeeeeeeeeeea 68
(1) Clarification effect by fINING AZENTS....cioioiiiieieiee et 68
(2) Changes of quality during storing period and temperatures....................... 70
(3) Characteristics of wine by sterilization temperatures...........oooeeeeceeeeevenne. 74

&) Process scheme of Mulberry wine manUufacture.......ocooeeeeeeeeeeeeeeeeeeeeereeeenne 77

_10_



mr

.13
....16
16

A

A1 3

o
m.o

wK

A &

A2 7

...16
.16
.17

3

ks

ool
2
W

s ]

A 2

17

.18
.18
.18
...19
.19
.20
....20

%0

T

N

;OL
~

"
)

0
w
=
N
A
e
o)

ol

e

—

e

X

N

—

ﬂy!

Ho

ol
ofp

ol

.20
....20

2 DH ettt

g

%o
N

o3

21
.21
21

ERNUANT

wo W &

< 18 O

.21

B T T T35 s

ol

)

21

21

21

22
22
22

11 GC/MS/ O ACTOMEITY .o eneeeae

%0

o

13. A=

.23

_11_



23
.23

70

wjr

A 14 ds v

=0

]

~X

Mo
K

.28
.30

—

.30
33

o

40
.40
.41

Bl

A3 d ool dAg

2 ove) AdAeel u

o

1.

A7 o9 7Fd A g
g 209 ol uf

2.

.44
.46
.46
.49

....00

)

2]

3.

A 4

il
o

)

FR }E oy

1. 25 e

wg

o

;OC

o

.02
.02

X

o4
.05

i+

e

or 3

o

Al 6

00

....60
.68

o

68
770
.4
AT

ijN

N

A 8 A ouF A

_12_



_]

7

]
)e]
k)

B

< A% HEEA 7 oF 10%

5
T

o =
o 2001 F°]
1

<
T

o]
B

ZAZ 7]
7]
()]
=
%

Sk o 2 A
o)
i=<]
(64€25
9~12, Brix, 1.0~3.0go.& t}

=

=

=
<]

&
4]

S|
A

a3l

hd el
[<}

J

pus

A
7t 9]

A

o

R

A
-
3

il

T

1}

A7E woAe] 7] EH
A=)

0 Ak

Al
A4

s

R e

ol met 25T 6E5~10¥), T5F(6€15~25%), "=

[€)

Al A

o]
E %2 Ajue] s

1o A F Tollof

T
=

o

HENE A
3L

1’

JJo
)

E)
=

o
of

BN
o
&+

o
W

goid b Faw o
B A1717} 64017 )

2o
)=

=13
=

R
i

]

A
°©

1

o

_?,]

el

N
of

or
"
Ho

ozl

Ju

o

-

e
27k Wzpol

o

ol

1ol A 7S

o
2
R

SER R

gk Al 7] 2 A

o
Gl

s

o ¥

wjr
T
Jo
)

—

H
o}

o]
e

o

st A AL

S

8

)
=

o Aol

=

tel 35

)

_?4

7heFol u}

S
2 3

=z =
ST

el

)

el

w

—_—
1o

Eis

F9e 9

9]

oy
o
o)
Nz
ﬂ‘”
o
<
Nr
f

ral

o
4

=r

o] 7} 24 ¢

T

kel
Rl

= 9l

=

o] 3}

o

_%]Z‘

i

k]
pl

_?4

=

=

3}

-
sk,

°©

Q9

z‘g:

)
=

AA, 48N, AL A

of Kot =719
ol W el

o
o

o] sFole] ol

—_
file)

mﬂ
ol

_XTI

s

2

Al A =

T ©

pe=ay 3|

=5

_13_

2 A E Ao ArAAES @ T Aol
FA o] BuApelE A o] 19801 27,067hacll A1 1997 1,200ha=

i<

ol 45

A}
=



Lxgg]
H ol
O 3¢

&

s

18 eH7F ol
AT Leu FHtol=

S

L
X

gk Rz AYE A

= 2
Fod

3|

L

&7kl A

4

W ool Aol wobx L

7] w2l

)
B8

4
2 AYsko] 7}

o
X

=
T

t]o] Alato] 10a% 1000kgol 4 <=3hat

@)
o

]

Zol .

s}
=

o

R

= 7}

°f

=y
fLE

gy} o

=N

arej el e ok
7hEol ofy i ¥,

=

o

al

}

k)
y

R

[e]
2

)
[

=
-

el

|

E

[RERA

7= french paradox=
[e}

=N

o] 7h&

=
2]
ne
=

o)

wK

ol

e

iz

o
]
X
ol

o el Hel et 9ol

el

=3
1

L
E .

ok

] 7] 2] 4]

o] A

el

v
o]
i

cO

J

Fel ol &y ol 7HEE ER g3 Ao wid 6070

|55

b3

AR

ol fleH(XIA7], B, |

|

o

-
a-

el

Ho
B

A A

)

)

i),

TR 2, PO R

T

o

_14_



o]
JH

)
<

B

—_
1o

HSA ot

S

te] E7pA] ekl ol 2t

1l 3]

=i

73 Aol A

=gk 4

Z3!
o8

i

ol

R

AT,

of Awso] AR Mg Wl

2

o
o
o
23
il

™
)

7}

LERY

|

il
e
ol

;OO
oy

|
of

o
H

of

olo
Nd

M-
o

™

B

ol
™

oy

il o

)

o

o

ﬂmO
o
;QL
Gl
7K
0

)

7A
M
o

-
o

o

caull
N

of

7
rvze]

X
%]

X
o)

JJo

_15_



A1 4d A =5

o

e
_EO
e
_i J
Ho

)

o
oF
el

[y

)

7k Lo FE v al

e
o

)

o
b

o)

=

—_
o

el

i

)

No
ol

_16_



uiel

T

~X

a3l
o

+
o

ao
;onﬂ
21

7K

18%F¢ dry wine

=

=
T

o
|

g3tel

o]

BIOLOGE

s

5

yeast9]

B

iy
o

vzl

X
Ho
]

o

D]

i

o

3

GC-Olfectometry = #43

=il
=

=2 GC/GC-MSD

2
)

oy
B

3. &He] dAe

pzel

wir

94

_Zl__
zere dAe

B

ar
=

=
-

5 ey rtdA gl n

2]

7}

ted Aede A

e

XA 3]

d

[e)
e

ks

el

;o.b
o
7o
el
o
B!
BL
o
il
el
wjr
R

o

otz el 747

FSA ot

GC-Olfectometry & #4213

ul
=

GC/GC-MSD

T oY A 2% u

2]

.

=
=
)

\=
T

(e}
=
g ot

A€

e 7t

}ol 50~100C ol A 30min %

S

oo du &

2]

?l_

2 9

g

ew A%

)l

ol

O

X
w

7HE A g

0

wjr

a9

1513
=

2 ovel g g
g2 oY

2]

o,

=<
ol
el

ol

)
Nz
~

ﬂq

= chopper® 34

2]

o

wr

ol

_17_



2ol
wr
;onﬁ

o

o

Tl W ed

7h HGA o

o

Ny

B
o
<
i

7] 4=E 23, Brix7tA ¥ ¥ 9t

Al
ax

E
QT FEAe 10, 15 183 20u] wAEZ

J ;‘5]. oq

ko)

3

At

S

Ton

ol

o] 30% volume

eSS

o
-

+e

S

oS 10, 125, 25 1elx 50u) = z+zt 34

%0
T

e

A

o

vzl

p
N

il

KR

o
TR
iz

¢
o)

o

olo
N

N
il

ol

—

01— [}

o] 80%°]

—_—
1o

B

]

o
§ B

TR

]

o7

o)
Z.E

KR

T

uj

i

el

o

pri
fite)

o

_Z#.E

KH

A XA

=]
=

gt

s

==
T

L& 54 blending

3

FE Az S

A
=

©t)3)

_18_



o A
orel %g BES AL WA A', W, enAE s 27 Wrid

F w549 54 astgc.

UuEFs F4e TFse] Azt AR % AMS Aske] aAd, &

[e)

g H
s 22a acide] S thEA HUe T
. & essence 7}

FAF G AR Askel (F)mAAN F essence 164F T3] Tl
A7keh st

g REF Az g st I 2A
Ao HIMAR citric acidE 0.3% A 718t A7t g el w2 Ao E3u &

3 9EE "edtel HAFE Azt

YR EFe o3 §85 Eol7] fste] 11572 AFAAE AYste] 1 a3 s

_19_



te 2% 4, 13,

°

B
o
<
il

B
el

wjr

25 Z18]3 30CA A A

}o]

)

%

=

=

ket A g

o3 7]

50-75C el 4 30sec

gt

=0

fvae]

.ZTI
=K

iz
itz

0

A

A 3 A

o

TR
ol

oW

o))
o

TR

of

ol

<
1

2
0

=]
T’:T;o]_

packed column<
g 3T, 170TClA

1

°
pul

]

L
A=]

RLN

ate] 125l A

S

&

A
T2 ASAZAS™ injection port &%+ 180T, detection port =%+ 250C

3] column &EZ 110TCoA A

GC(Varian 6000, USA)°| HayeSep P(80~100mesh)E =%
%

Pz

~

o
Hr

NE
es

concentration® = -

=1
=

9] chromatogram peak area

°

}el pH 8.3¢] & wj7}x] 9] AnH] mlGd=

°o]-&

)

=

_20_

Orion Model EA 940 pH meter

L

A== AlE 10mlS 0.IN NaOH= A A

LERA AT

A8lal chromatogram peak area® FE 2zt
pH

2. pH



B %= = Diod-Array Spectrophotometer(HEWLETT PACKARD)E AF&3t4 430

mol A F4E&S SN

A= AzFA (HunterLab ColorQUEST INE o]&3d) 3HA Z=A3lo] Hunter
scaled] 93] L(H%E), a(dA%) b(FAE)gko =z e

39S Dinitrosalicylic  acid(DNS)  reagent= o] &3} UV/VIS

R

spectrophotometer(Diod-Array) HP 84532 & 550nmelA &3 =& =489 ).

8. Polyphenol

Polyphenol compoundt Singleton & Rossigol uwhg} tfg3 o] =4 3}9 )
A&+ 0.45um syringe filter(XPERTEK, HAtype)® o] ¥slo] Al&3tit). o] 33 A
g 05mlel 0.2N Folin-Ciocalteau reagent 2.5mlE 7} %, saturated sodium

carbonate 2mlE H7Fgt #, 2A17F WA & 765mol A SR EE S5

gl B9 otdagFE FH4E washingdt Bio-Rex 5 resin(resin 3g/&F

ImDel 1mls FH3 E2 A &S A=tk {7142 20% sulfuric acid 2mlS 7}

3 skl A& & 045um syringe filter2 o] ¥}3te] HPLColl AF&3l3it}. 48
column< Aminex HPX-87H(300mmx7.8mm)E &3to] A& om o] 5ik

0.0IN Sulfuric acidE& AF-&3F . ©]l&49 54 EE 0.6ml/min, column oven &

=+ 307C, injection volume< 20ux00]l™ UV 210nmoll A #4314t}

10, A%y PR 35

_21_



g RS 100mm  polydimethylsiloxane®] W Solid Phase
Microextraction(SPME)S ©]-&3}4 Gas Chromatography(GC)Z &3t A&

258 3wy @]

o,

B F&L sample 20mlS 50ml vialol Ho} capping & 80T
water batholl Al 30& &< HFE Azl %, 308 & SPMEY fiberE 2319

headspaceel =&A17) EQ3ke] GCol 1% F¢t FA3FATh

11. Gas chromatography/Masselectrometry(GC/MS)/Olfactometry

7] A 542 Hewlett Packard 6890N GC/ Hewlett Packard 5973N mass
selective detector (MSD)(Hewlett Packard Co.Palo Alto, CA, USA)E A}&3}4
column®. 25 EZA|A nose coned ©]E35l9] sniffings A A8AH. Columns
DB-Wax(60m length x 025 mm Id x 025 um film thickness : J & W
Scientific, Folsom, CA, USA)E A}&33 . Oven 2%+ 40TCoA 53 FX
£ 250 CT7HA] 10 C/ min®] £E=2 F=AF . Injector =% 200 T, carrier gas
2ZE heliume A& #4<S 2mL/min®l Y. MSD A2 capillary direct
interface temperature 250 C, ion source temperature 230 C, ionization voltage

70eV, mass range 33-350 am.u, 22 1 scan rate 2.2 scan/secE ©]-&3& it}

12, Ay B 4R 5

o

kA gky] AR 5L retention indices(RI), mass spectrum¥ aroma
propertiesE H|udlo] &RlslA )

AdeE 94 2R FAHL BiologAte] MicroLog Systemol] 98] A= 2 F7
o] 95 carbon sourcesE Y3  96-well MicroPlateE ©]&3] automated

system(MicroStation) &. & 4=3) 3} t}.

_22_



0

i

0]
B

A1 A

O

X
%)

~

o

7k ey el EEa

vy
1o

=
2L

Fo] & 3aFo] 8.7% points

ZU4E e H]s
224 a1 Z3E IHES 036% point A YERRT

fu
L

32 o

Lol YeERH AT

-
3t

pH+=

I TE+ 58°Brix,
A 2 tje] H]

=7 YEbs

M

0

s

2.11= 2nj

ol

3

A e T

=Eol ¥

EERE

o] 15°Brix® 7}

o] Fx7}l 126, 124°BrixZ =4 YElo

omg/ml AEE b FhElo] 1 A e

= 3L (e}
Fo 4%

Mo

29 10

15

o
2
Rs

At

o

e

2=

2l

o

, BFERANER U)o Al citric acid’F 7.44~10.8

ﬁo
~

Y

K
g

I3l

o A succinic acid’} 4.2

o1

h=i3
2ok,

mg/mlE 7}

ol = acetic acid”’}

2~4.7Tmg/mlZ 7%

1A debs

Xéla‘

2~4Amg/ml= 719 ¥

p.
o

11~14.2mg/mlZ 7}F4 ®¢kal, malic acid

(

2,3, 4).

-
It

=

, ARE ey 7E 7k

3

_23_



® 1L =gl Yot a4k eHe] F4 54
g T Z 3% A
°Brix) pH (%) (%) LY a’ b
e Kl 15.6 5.80 83.39 0.79 1.08 0.01 -0.32
T Ak 9.8 3.56 92.09 0.43 2.11 3.93 0.60
,, Lightness
? Yellowness
220 5% & F4 54
B e = o Polyphenol
oY FF pH
(g) (°Brix) (mg/ml) (mg/ml)
AR 1.95 6.4 4.59 2.60 1.67
g 1.13 11.2 5.78 5.92 1.52
St 1.13 15 591 6.79 1.84
Ad 3.11 11.6 5.27 6.69 1.68
A4t 1.39 12.4 548 5.97 2.08
T 3.05 7.6 4.13 4.13 1.55
A 1.95 9.6 5.52 441 1.34
RHA ) 2.55 6 5.67 461 1.18
I A1 1.83 12.6 4.83 6.65 2.15
o R 2.16 5.8 473 0.68 1.61
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£ 3 ot 30 02 Ax
ey LY a” b?
AP A 1.47 0.49 -0.23
g% 1.49 0.95 -0.08
Sk 4 1.06 -0.22 -0.01
Ad =2 2.24 2.96 0.07
A4k 497 0.58 -0.28
SRCE S 1.37 0.77 0.00
ERA 1.24 0.11 -0.18
T 1) 1 A 2.68 5.00 0.66
A3 1.24 0.32 -0.27
stz 22 1.06 -0.25 0.03
" Lightness
» Velloness
x4 oY FF wE frlat % (mg/ml)
- Pyroglutamic
ey #% |Citric acid | Malic acid |Succinic acid| Acetic acid eid
AP 2n 7.44 352 0.77 5.22 -
SR 1.53 4.08 3.10 11.0 -
St 0.94 4.15 4.34 14.2 0.05
Ad = 4.66 2.83 0.82 5.45 -
A4k 4.31 3.93 0.96 12.3 0.06
SRCE S 10.8 3.40 0.72 2.80 -
A= 2.88 3.51 4.77 9.30 0.04
T 3 1 A 1.74 2.00 0.74 6.09 -
A3 7.34 3.08 0.88 6.12 0.04
st A 8.13 2.15 4.22 4.82 0.11
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Table 5. o.t] FF<& st daFe #4 54
_ = skl Polyphenol
oY FF pH
(°Brix) (mg/ml) (mg/ml)
AR 2 6 4.18 2.1 1.62
=R 6.4 451 2.1 1.28
I el 6.6 473 2.6 1.64
A= 6 4.55 2.7 1.45
A4k 5.8 5.22 3.7 2.58
T 6.4 3.86 2.7 1.59
=g 6.4 4.65 2.5 1.52
THAY W O] - A 6 443 2.5 1.81
A3 6.4 4.30 2.5 1.87
SR 6.4 4.43 3.0 1.95
I 620 FES Y daTe Ae
9_]:] %% Ll) a2) b."))
AP A 1.54 1.19 -0.16
=R 1.96 2.33 0.07
A A 1.42 0.61 -0.27
A= 1.92 2.15 0.03
A4 1.16 -0.23 -0.18
ERCA 2.31 3.79 0.62
A=Ak 1.43 0.66 -0.16
T2 3 e g 1.39 0.36 -0.29
T A4 1.10 -0.14 -0.04
sz} 1.13 -0.15 0.05

l; Lightness
° Redness
* Yellowness
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ur
=

=

o

E7 oY FF5 2y o 714 &% (mg/mb)

Pyroglutamic
29 & |Citric acid|Malic acid|Succinic acid| Acetic acid wcid
AP A 10.6 3.89 0.80 2.39 0.24
SRR 3.02 5.26 1.25 3.90 0.12
Ao 7.93 6.15 1.33 12.4 0.23
e 8.49 4.47 0.97 5.15 0.49
s 7.27 5.72 1.71 14.2 0.58
TE 13.3 3.45 0.82 2.53 0.10
A 7.99 4.89 1.19 9.98 0.32
Tk A Wl ) e ) 7.75 4.07 1.17 5.84 0.28
T A3 12.3 3.70 0.78 3.23 0.86
e R 12.2 4.48 1.04 3.67 0.37

LRl e FE WEe ey EFe 27" = 23°Brix7t 6~7°Brix® 49
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O F 24 wE ARURTE 29 4o BAsY
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(mg/ml)

1 3}

Pyroglutamic
acid

0.21

0.17

0.24

0.23

0.22

3.21

2.42

1.78

1.50

1.12

0.4

0.82

0.79

0.77

0.64

2.74

2.719

2.73

2.66
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@kl Cryptococcus,

U 2r 54
B 19%9 %AA¥ Saccharomyces &o] 10+ & 7}M4 &
Pichia, Rhodotorula <] 7Z}Z} 2354 ol9loew 3357} BIOLOG database%}
matching %4 kob 5454 ket
i 12, A 3R 759 4 23 (BIOLOG)
Yeast Species 1D Probability
30-3 Zygosaccharomyces Cidri 100
54-5 Saccharomyces cerevisiae A/Tor. Pretorien 96
89-5-1 Saccharomyces Boulardii 100
89-5-2 Saccharomyces cerevisiae A/Tor. Pretorien 89
89-5-5 No ID -
91-2 Cryptococcus Luteolus 92
98-3 Pichia Jadinii 80
98-4 Rhodotorula Acheniorum 38
98-5 Saccharomyces cerevisiae A/Tor. Pretorien 75
99-4 Saccharomyces cerevisiae A/Tor. Pretorien
99-7 Saccharomyces cerevisiae A/Tor. Pretorien
106-3 Pichia Anomala 9
110-2 No ID -
HI1-5 Rhodotorula Acheniorum 100
H3-1 Saccharomyces cerevisiae A/Tor. Pretorien
H3-4 No ID -
H3-5 Saccharomyces cerevisiae A/Tor. Pretorien 99
A-1 Cryptococcus Albidus Var Albidus 98
Dry Wine Yeast Saccharomyces cerevisiae 100

_32_



2]
Y3, Wezmeadol 3 TR 18%FL A3t dry wine yeast$} 7
Zh33 25ColA 12 HEF F 18TeA 23 2 &
Q 545 vl EA8AT(E 13, 14, 15).
ooutaF Ax A3} 54-5 89-5-2, 98-3, 110-2 18]aL H3-5 ERE o] &3
g o] 43g o] 12%0)d o= =4 YERa 106-3 ERE o83 o
L7F 122°Brix® YERY thE A Eel] vls] Havk 4
Hhdlo] o] Fo] x| ] ok pH 3 36307 7bd wiAl UEhth RE orwgE
< S Wb o] AERAE EAh

Am FF2 719 dAsAL AT BRI AR o] FojAA &

fo

fols
N
rlr
i/
K
o
aie)
it
o
Ch
§

2 7F =4 yElykey, oo g 91-2 98-3 1811 DWY(dry wine yeast)S ©]

£33 $EF7F Tmeg/ml o)A E A YEY AL, malic acideE H3-1°] 4.8mg/mlZ
o 30-3°] 3.06mg/mlZ =A YEFeY, succinic acidE 0.7~0.1mg/ml

2 " ZAEHAY. &8 106-32 o] &3 #HE T+ citric acid’} 0.03mg/mlZ

7F4 YA eI succinic acid ®E3F 0.50mg/mlE 7HE WAl YEFY O™ acetic

acid9to] 593mg/ml=E =4 YEl

ole} Zo] 106-37 v LU E Hasdstes o AFA g2 Ao YEuton d4I3e

3t eol , 91-2, 110-2, H3-5, 994,

al
o!
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¥ 13 A BR AFE o] &3 o HEaFe] F4 54
Veast %E oH T e a3 Polyphenol
(°Brix) (%) (mg/ml) (mg/ml)
30-3 6 4.18 9.0 2.88 2.01
54-5 6 4.23 124 4.05 2.16
89-5-1 5 4.31 116 2.86 2.20
89-5-2 5.8 4.29 12.0 2.89 1.35
89-5-5 7 4.21 11.6 3.67 1.93
91-2 7.6 4.28 9.6 5.80 1.48
98-3 6.2 4.24 13.2 3.07 2.12
98-4 6 4.24 10.1 4.10 1.53
98-5 6 4.27 114 3.08 2.04
99-4 7 4.28 109 0.75 1.59
99-7 7 4.25 11.3 2.01 1.65
106-3 12.2 3.63 6.1 533 1.51
110-2 6.6 4.21 13.0 3.44 1.81
H1-5 6.2 4.18 114 3.59 2.12
H3-1 8 4.09 10.0 1.07 2.67
H3-4 6 4.15 114 3.30 1.93
H3-5 6.6 4.14 12.7 3.58 1.68
A-1 6.4 4.25 116 3.94 2.26
Dry Wine Yeast 6.6 4.02 11.0 4.89 1.98
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144 BR AFE o] ET oY WEFY A

Yeast LY a” b
30-3 1.89 2.40 -0.24
54-5 1.89 2.41 -0.19
89-5-1 1.74 1.98 -0.30
89-5-2 1.48 1.21 -0.26
89-5-5 2.55 4.32 0.32
91-2 1.46 1.06 -0.27
98-3 2.24 3.28 0.09
98-4 1.49 1.55 -0.20
98-5 1.87 2.52 0.04
99-4 1.47 2.45 0.09
99-7 1.89 2.88 -0.12
106-3 2.17 3.59 0.32
110-2 2.98 5.55 0.74
H1-5 2.19 4.07 0.42
H3-1 2.67 4.36 0.31
H3-4 2.17 5.28 0.67
H3-5 2.63 5.20 0.71
A-1 2.13 3.44 0.19
Dry Wine Yeast 2.30 3.97 0.36

,1)) Lightness
; Redness
“ Yellowness
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¥ 15 A% R #FE o839 o #EFe] §74 ¥ (mg/m
Yeast Citric acid | Malic acid |Succinic acid| Acetic acid Pyroii?(‘;amic
30-3 6.10 3.06 1.05 1.22 -
54-5 4.40 2.86 1.07 2.94 -
89-5-1 5.72 2.21 0.98 2.29 0.26
89-5-2 6.23 2.07 0.79 1.56 0.29
89-5-5 5.45 1.79 0.78 1.46 0.28
91-2 7.27 2.35 0.74 1.74 0.08
93-3 7.39 2.48 111 1.62 0.32
93-4 6.45 0.62 0.77 2.14 0.32
98-5 6.16 2.74 1.09 3.02 0.31
99-4 8.61 2.52 1.90 4.32 0.72
99-7 8.22 2.35 2.01 415 0.63
106-3 0.03 1.45 0.50 593 0.09
110-2 6.39 2.26 0.79 2.02 -
H1-5 5.32 1.44 0.74 0.75 -
H3-1 8.34 4.81 1.53 6.54 0.35
H3-4 5.59 1.88 0.78 0.63 -
H3-5 5.70 1.86 0.76 0.76 -
A-1 4.03 1.09 0.70 0.20 -
Dry Wine
Yeast 7.46 2.18 0.76 1.86 0.02
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£ ol&sto] AxF euTFF| FS LolR L ofAE Folu o
ol v BaEFE Afdstal Ad FF, EF3 Fo] =AAY {4 o] #
99-4, 99-7, H3-1, 89-5-1, 91-2, A-1 18] il controlZ dry wine yeastZ o] &3l <
oags e AdEete] A FFES GC/GC-MSD % GC-Olfectometry = &
A3 Ad 14709 A Eo] Y n ¥ 163 1Y 1o e

Ethanole A9dti2 8709 ester 3T E3 2709 fusel oil 3tEE = ethyl
hexanoate”} 7} & peak areas e L 1¥bo] ethyl linolate, isoamyl alcohol,
ethyl dodecanoate, ethyl olates©] &2 %S el AL

GC/O= &A1s A7 14709 324 sl3E 5 8719 aroma active compound”f
el gt} Ethanolg A9 33l isoamyl alcohol, ethyl octanoate, linalool, ethyl
dodecanoate 17 11 ethyl hexanoate 3}3&E2] WAl 7 FE84 o= YE

B 99-4, 99-7, H3-1& o] &3 oty aFs 3iA 33E 5 ethyl hexanoate,

ethyl linolate, ethyl dodecanoate %< ester2 &#Fo]l FHow, ymZ
89-5-1, 91-2, A-1, dry wine yeast® ©]&3% QU@ g o 3IdA 3IYES
phenyl ethyl alcohol®] 2ol A& oz =7 Elykt}.

o

o

rlo

pot
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¥ 16, &4 HaFo 34 I
2)

REY Compound Rel %0 Aroma
name 8915_ 91-2 | 99-4 | 99-7 | H3-1 | A-1 | DWY |description
ethyl

887 1807 | 41.98 | 3225 | 45.74 | 30.64 | 19.71 | 62.39 | alcohol
alcohol

fruity

1025 unknown 0.13 | 0.08 - - - 0.03 -

/sweety
isoamyl baked

1196 3231 298 | 1.13 | 1.27 | 1.28 1.36 | 4.15
alcohol goods

1209 unknown - - 0.01 - - 0.05 - whiskey
ethyl

1420 031 ] 035 | 077 | 062 | 0.79 | 0.12 0.06 brandy

octanoate
. floral
1519 linalool 0.12 |1 0.02 | 0.06 | 039 | 0.07 | 0.02 0.19
/sweety
ethyl
1621 035 ] 081 | 377 | 328 | 325 | 0.19 - unknown
decanoate
ethyl .
1820 1.04 | 161 | 668 | 1.09 | 1.78 | 0.27 | 0.06 fruity
dodecanoate
henyl ethyl h

1806 | DY WY 160 | 164 | 034 | - | 167 | 042 | 124 | MY
alcohol /floral
ethyl

2022 195 | 188 | .08 | 1.24 | 237 | 046 | 047 | unknown

tetradecanoate
ethyl brandy
>2200 1807|1249 | 2193 | 1568 | 22.85 | 869 | 9.02 )
hexanoate /fruity
ethyl
>2200 227 | 140 | 144 | 1.83 | 1.84 | 0.89 2.07 | unknown
octadecanoate
ethyl

>2200 219 | 0.89 | 1.44 | 1.90 | 241 2.45 1.29 | unknown
oleate
ethyl

>2200 ) 319 | 206 | 978 [ 13.21 | 14.04 | 3.27 | 4.83 | unknown
linolate

l) Retention indices were determined using C7-C22 as external reference
“ Average of relative percentage of total peak area
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A 34 ere AAe =4

L 98 ore AdAd 1

7k A5 evef A g das e
eoEEsF AEE A% d8e

dsode W Ay WS A5y fste] Ao
100CelA 108 &t A etz Uiro] BHag5E Axste +4 548 &
SATHE 17, 18).

7t AHEe efE o] gg

o ®jaLel 1°Brix © Sk

Foll TR

=

Elgeies
pHE 02 O E=¢ton 9y} Zavs 3
0.15mg/ml¥ =4 YeElwta 3§ E9}

e 0.48,
A== B v ey et E 7t A
T Axdt= Aol o FA dEuy

W 4 54
[ - a4 Polyphenol
(°Brix) P (mg/ml) (mg/ml)
Aot Wy s 7.8 4.35 4.19 0.86
Mo wgF 6.8 4.54 4.67 1.01
3E 18 2t WA wE o] dEgFe Ax
Ll) a2) b3)
Aot g T 2.66 4.60 0.29
ey HaF 1.86 2.64 -0.16
i) Lightness
? Redness
* Yellowness
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U 98 vl iAol mE HaFe YA sde
985 ey stdAgel wE 2aFe g F3FEs GC/GC-MSD #

& 3LE  n-propanol :  2-methyl-1-propanol
3-methyl-1-butanol®] H]&°] 1: 1: 622 LA YEeEloy Aot ®ey
F Hu) 28] %S peak area%ES UEFWTE Ethyl acetate, n—hexanol 18] 3 acetic
acid?] 32 RWeyFolx EF EA YEFY I acetaldehyde, ethyl decanocatet™ &
AsHA YEFE ™ 1-butanol A QT F=ol A ¥F LERL

BeHE ol&ste] Az TIFAAME VeSS Hojme= &

s
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N
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s
Y
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EA4A4Y G433 Fo] =AAE AeTRE 98 v gAY FFE
o] AE 22E5 A4S 9ste] 50~100TCIA 30min ¢ U8 2t
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o] 7tdAe exE gEldtd BEFE Az 1 548 AlusAthGE 20, 21,

i

< gEY A44NEE FskAT AR 90T
1528k Al YrEb sk

F71AF e citric acid’b 5.43mg/miel 100C7} 7F4 ©kx tgo g 0T
2.88mg/mlE AZH A}t malic acid= 80C7F 6.04dmg/mlZ 7} Zka Lo g
100C7F 257mg/ml2 ® o™ succinic acid F=3F 80C2F 100ColA 7} wol] A
=H AT acetic acide &%7F Sebd5E o]l Hojx = AFS dehdddd w
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¥ 19 9590 JFEAE ] wE HaFe 3L S5 E (9% peak area)

RT Treatment

(min) Volatile compounds Hod =
6.1 acetaldehyde 0.01 0.01
114 ethyl acetate 0.12 1.88
12.1 unknown 1 0.26 0.32
144 ethanol 95.5 94.4
20.2 unknown 2 0.01 0.02
20.6 n—propanol 0.19 0.06
24.2 2-methyl-1-propanol 0.13 0.08
25.5 3-methylbutyl acetate 0.04 0.02
274 1-butanol 0.01 -
30.9 3-methyl-1-butanol 0.77 0.34
32.2 unknown 3 0.02 0.04
36.3 unknown 4 - 0.14
38.9 n-hexanol 0.01 0.08
427 isoamyl n-caproate 0.03 0.03
44.3 acetic acid 0.71 1.46
53.0 ethyl decanoate 0.01 0.01
54.2 unknown 5 0.39 -
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%020 7t 2xe] mE ot dEFo F4 54
Sl e %E oH ‘%fi% e e polyphenol
(°Brix) (%) (mg/ml) (mg/ml)
50T 8.2 4.62 94 6.6 7.36 2.29
60T 3.0 4.68 9.3 6.4 8.13 2.34
70C 8.2 4.49 99 6.9 7.66 2.21
80T 3.0 4.26 10.0 9.1 7.93 2.21
90T 3.0 4.75 10.0 6.4 474 1.22
100°C 7.8 4.28 99 8.5 6.53 2.22
%217t SEd E or WEFe Aw
A o LY a” b?
50C 1.57 1.40 0.16
60T 1.79 2.84 0.48
70C 1.40 1.24 0.14
80C 1.98 2.74 0.31
90C 458 10.54 2.03
100C 1.52 1.25 -0.01
! Lightness
) Vel
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Table 22. 7}¥ X W& {72k &% (mg/ml)

7t 2% Citric acid Malic acid Succinic acid Acetic acid
50T 0.21 0.25 0.47 3.47
60C 0.19 0.16 0.41 2.52
70T 1.11 2.20 1.74 3.29
80T 2.88 6.04 3.48 1.83
90T 0.18 0.04 0.01 1.02
100C 5.43 2.57 4.19 1.15

3. 9% ovle] B ne wEFe 54

o

% 9UYE chopper® #H & F FHTE 3|Astar 2z s Aol 7HE A 2
55 2E(X 23)3 F sucroseZ HIFTTEE 23°Brix® @+ X (dry wine
veast) 0.0375%% #7Feto] 25TColA 1 Had & 18TolA 2x wEste] ot
E2FE Az & FASAS A THGEE 24, 25).

ChopperZ Iagt @z e t]e] s|Muj47l mold4sE oy g 9o pHe #Has)

o
o
H
N
i

T E}wtal chopper® uh3f gk ¢

2 A E egwaEs A 2o we urh ey

chopper® gt etjF= ZF A AQ8HE AME 2™ §4A7F ZobA handling
Q o
- =

Al s sh7l= 243
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% 23 9IS oY daF Alx vE
No Mulberry(ml) Dw(ml) Brix degree Heating condition
1 —
100 - 16
1-1 70°C, 30min
2 _
80 20 13
2-1 70C, 30min
3 —
66.7 33.3 10
3-1 70C, 30min
& 24 93 o dag 4 54
No S| =& ‘%% oH e A9 Polyphenol
(%) (°Brix) (mg/ml) (mg/ml)
1 53.3 8.2 4.40 8.1 7.63 2.85
1-1 70 9.0 4.15 84 8.76 2.57
2 56.7 7.8 4.23 6.1 4.80 1.97
2-1 73.3 8.4 4.23 8.8 6.57 2.11
3 63.3 7.6 4.10 85 5.62 1.76
3-1 75 74 3.97 11.3 5.42 1.55
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No LY a” b

1 1.24 0.54 0.04

1-1 2.37 4.29 0.68

2 2.67 5.09 0.88

2-1 111 0.49 0.01

3 1.37 1.37 0.17

3-1 2.09 3.33 0.47
b Kishiness
Yellownes

L RSl S5l e ey BasA

eotasFe] HA LaE AT B3AE dAs] fste] 9o F/FE sucrose,
maltose, MolESl 183l oligod A7HA 2 28 dte] %7 FEE 23°Brix/tA] &9
T eHREFE Axste] 1 SA4E vl E4SATHGE 26, 27, 28).

s 80TolA 30min A 3 FHA7°Brix)e AF&3t9a Wolzde] dEe
77°Brix, oligod 2 WXt 76°Brix? AS Al&sR o EX(dry wine yeast)d
7 0.0375% 3L 25 Col Al 12k HEgh § 18T elA 24 Ha sttt
% sucrose® HYg eUdwFo] LVt 8°BrixE 7Y W% Maltose=
L

U&7t 104, Brix®2 714 =7 YEs Y. pHE sucrose K3k @

fo

ot 1E
o

H
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g FUF 4828 7 =9k
H AL e = vk Ele] AAE Btk YD sucrose® HEE orwrE S
7} 459mg/mlZ 7} wgkem Maltose$t oligod o2 HY3 orwasFrt 24z
27.75, 22.94mg/ml= A YEtY a7t Alg R o] FojA A FAS & 5 AU
Aot EelHs g2 A9 HlSszstA yEbstal #714HE citric acid, malic acid
18] 3l acetic acid®] S sucrose® X3 oty a Syl 7B ®kal succinic
acid= Maltose$} oligo@d o2 H P33 oujutg 71 1279, 8.94mg/ml= 7} Wk}
wal o) wEo] AAIN HGAEZAME sucrose’t 7HE 53 HEES UEY
o},

o]
o

o

)¢ g | 9E a9l

Sl (;;)g (°I;>rix) pH = (mg/rr?l) p(()rllifgl;?)ol
Sucrose 66 8.0 4.82 7.3 4.59 1.50
Maltose 66 104 3.93 184 21.75 1.47
ol =9 70 10.2 4.15 145 17.02 1.44
Oligo & 72 10.2 4.39 10.9 22.94 1.46
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=S|

THE GEjg oY HEF] A%
S L e B
Sucrose 2.95 3.43 -0.03
Maltose 3.67 7.08 0.80
ol &9l 2.39 3.69 0.21
Oligo & 3.74 7.36 0.83
" Lightness
> Velmes
289 TRE G ov HaFo F7]4 3 (mg/mb)
g FTH Citric acid Malic acid | Succinic acid | Acetic acid
Sucrose 3.68 1.91 1.71 2.03
Maltose 0.01 0.01 12.79 1.08
o}l =9 0.77 0.01 0.19 1.50
Oligo & - 0.11 8.94 1.68
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2 ¥=AS 10, 15, 208 SAEE 3 A5 sucrose®R HEYEES 23°Brix 2
9331 G B (dry wine yeast)0.0375%E FH7tste] 25ColA 14 &ask & 18TolA
22F WHE st QU aFE A Xdta HE V|7 wE

)l
=
g4 1 or] ¥Hoe YR 5Brixgli A%/ ¥l 16°Brixe 4 ¥ =
=
()

= 298 5949 DErF 18°Brix® 5

°Brix #rAstg ot 1 A Zo] Zo} wFE 13YUo o2 A% 14.6°BrixE YEFW

L das e gk 82% % g 9HAl vEbwth 20v) 3|AM S erjdEa s wgk H|
S5 el dbE 1ou) s A%k oot g 5949 144°Brix®E 7 4
SHA BE7F "olxla 43E FaFo] T4%E ustorn g 13UAE 9=
10°Brix¢} 438 % 11%5 Yebdch #5449 | 4= 1081 5]A 8 o vE=

34 w4 3 %= (°Brix) pH At
10 8 3.10 18.1
15 5 3.15 12.2
20 3.6 3.20 9.5
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Table 31. A F=d dgFo Hg7|ite] e 4 54 #
vrg 717HY)
3] 4 0 5 7 13
HH—/': h [e) ) [e) — (e} h (e}
= AT F= IS | F= AT S = AT
(°Brix) | $F#(%) | (°Brix) |$#(%)| (°Brix) | $F#(%) | (°Brix) | $F#(%)
10 23 0 18 58 16.8 7.3 14.6 8.2
15 23 0 144 74 13 9.6 10 11
20 23 0 16.6 54 15 7 11.8 10.2
3. 314 eEssdy eviFe &3
efEEAS 10, 125, 25 17 508 = 22z &AM ste] et 3Fol 30% volume
o2 H7sle] sucrose® HEGEE 23°Brix®Z WE1 X (dry wine yeast)
0.0375%E #H7tste] 25CeolA 12 2ast & 18ColA 23 &gste] eudtaF&
Az & BgEALS v ATH(E 32, 33).
Y w59 FEE 65°BrixA il HE dEA 2L9E AR #AFste] A4S

e FEEdAS 109, 508 8] At -S wi= 72t 5.8, 0.4°Brix$l

Zpol7b miwstsinh EE

F 358 A9 $UAdGD FEE TBrix® AAHGOm HGAEE 34 go]
old 5% gashA vEdth BEA SHAE otnE 1250 4% o)
5501 3006 ket WEF Lo] 7H EA e
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MN30% ¢ F=(°Brix)

11

11.2

11.8

12

3 %= (°Brix)

0.4

1.8

4.4

0.8

34 w4

50

25

12.5

10

Nz

M
vA

45

6.6

84

9.5

pH

4.16

3.98

4.20

4.06

== (°Brix)

3]&(%)

84

84

84

83

<
T

EERY

50

25

12.5

10
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33% Al 63%7FA 10% 3t

[e}
S

2AA FEG
o otHEF

SFATHE 34).

Az
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=

i
o

1]

o

Hol ZA sampling

2 F

159 3+4e

&

U YR 63.34% (Y

o

o= ]
A

—~
o

!

5

ol

fron!

tgha 259kl

0.11~0.35%T= 7 ¢]

[eNe)
=

#50) F3)

=]
=

pul

oA

A 2]

HA vEbsk o

S

IS

o

TR

63.34% (2.t 3F

1

BN
=r
ﬁo
M

=r
=

1
wmo

ks

= 3XZ
- |

$ 24.6, 61392 7Hg =9kl 7949 142=

ko]
pl

3

FE 25%)

(%)

25

35

35

25

30

35

40

25

35

35

25

30

35

40

33.76

44.76

53.43

63.34

No.

4-1

4-2

4-3

4-4
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89.5
66.8
50.8
22.6
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Al HHERS

o #(%)
44
33.2
28.2
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<

26.3%7F 7+%

[e)

26.3
32.9
42.5
52.6

L
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M
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30.58
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17.32
16.57
11.73
8.91

10.45
'7.46
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~ Lightness
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39, 40,
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12, 14% A
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41, 42).
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=

A vetsten 1 Fol FAHS

=
3

14% A 57}

b = 27
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T 14%2] ef HAF Az vE
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Han-ju is Korean traditional distilled liquor. (alcohol content 35%)

D
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Table 40. 35 o] &3 43L& F 12%9 29 AT Ax &
ot wEF Fintd
ke (%) (ml) FaF(%) (ml)
15 16.4 85 29.1 54.5 16.4
100
20 21.8 80 27.4 50.8 5.4
25 21.8 75 20.6 37.6 80 27.3

v Han-ju is Korean traditional distilled liquor. (alcohol content 35%)

¥ 41 FAHE o8 43 T 14%9 oy JAF Az v &
ey 2aF 74
k(%) (ml) sF2F(%) (ml)
25 255 75 24 30.5 31.9
80
35 35.6 65 20.8 23.6 445
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E A2 FAL ol8% dme d 12%9) of] HAF Az g
o] wEF =4
(%) (ml) (%) (ml)
25 21.8 75 20.6 37.6 27.25
30
35 30.5 65 17.8 31.7 38.1
E 43 FAL ol8% o RuFe A%
ol 3} i .
oiE (%)
14 6.02 14.45 3.20
12 6.68 15.89 3.63
l) Lightness
? Redness

* Yellowness

L = v o [

eoRdFe] vts Bty 98 AH
HAZEste] W emA JEAE 10%volume
ORAdTF5 Axs & Axet A2 54

o
fru
rot
X
o
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=
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=
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HAF B} citric acid

vherow citric acid 0.3%



Arkskel HAF Az

ujj 2] ¢l of 3} Qv g F(ml) 4 (ml) S (ml) ufj 2 ¢ < (ml)
5 33.25 1.75
10 315 21.07 43.93 35
15 29.75 5.25
F 46. A S H7tetel RS AxO
FAtEE AT (%) LedTdEaFmD | FA(ml) SHTmD | FA2F S (ml)
3 33.95 1.05
6 32.9 2.1
21.07 43.93
10 315 35
13 30.45 455
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47. W) A } Al S el &3S HUbste] AT A EI
No o 3} g2 gF(mb| 4 ml) <3k (ml)

1-1 5 33.25 1.75

1V ] 1-2 10 315 35
1-3 15 29.75 5.25
2-1 5 33.25 1.75

22 1 2-2 10 31.5 21.07 3.5
2-3 15 29.75 5.25
3-1 5 33.25 1.75

3¥ | 3-2 10 31.5 3.5
3-3 15 29.75 5.25

1983t

Aol | fapsdel - o 1
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48, &gt} citric acidE FH7bete] A}AF AXRNV

wjj A ¢ of citric acid . ~ o .
o 2 o) (%) eotEF(ml| F4mD | TFFmlD | <34 (ml)
05
1: 0.1
1
05
1: 0.3 66.5 42.14 87.86 35
1
05
1: 05
1

¥ 49. A5 =9 citric acid A7FAFE AZFV
_ 27 ] .
A 7HA aFer(%) egetg=(ml 4 (ml) =7 (ml)
0.1
0.3
citric acid 70
0.5
1 42.14 87.86
0.1 69.8
FAE 5 0.3 69.4
0.5 69
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1. 3 essence 7t

FAF(VD) Az vl&2 TaF7F 36%, FHAFE(ELE T 50%)2 21.07% L
i YA s FRTFE AYA Ax T HF d=7F 11°Brixvb HEs A"gS A
7FetR . H7FAI = citric acid 0.4%, ¥ essence 0.1%(% 50)= #H 7ttt @5 4
7} Mango Flavor H, Lemon Essence, Pineapple Essence T-98400] Zo1} A A %

o0& ol A3} HE =l Fatel ArkeA wilw AP,

- 1
# 50. Flavor essence” ¢ &%

No ID

1 Cola Essence UC

2 T-obuk &k 20068

3 2 3F 200252

4 Melon Flavor A-960202
5 Mango Flavor H

6 Brekfr $-#llHk B-2115

7 Strawberry Essence B-5016
8 Coffee Oil D-940947

9 Lemon Essence

10 Apple Essence #13896
11 < & 20090

12 +%A Flavor A-960614
13 Grape Essence F-3957A
14 Cherry Essence A-960207
15 Orange Essence

16 Pineapple Essence T-9840

v Flavor essence is purchased Bolak Co., Ltd
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F(VI) Az v&S daF7 3%, AT (YRS &7 50%)2 21.07% 1
WA= FRTFE AU Ax 5 JAF 927 11°Brixt Hx=5 A"S A
2 3143}l malic acid 9} oligo B9 H&S
HFE AR THE 5.

s A oligo Fol 45% FH7tE HAFE 5SS {4 uf &ulo] =744 3 malic
acidv= 0.03% H7Fe A9 Alul AE7F 0.01% H7beh A+ Hop A gsiA =7AF
o eHFAAFOD A W& TEFTL 35%, =
21.07% 183 YA s SHFE AGA Az F HAF TE7F 1Brixvt HES A
g5 A7kl e alcohol & 14%0]80th eteHdF(X)= A4S 164 34
T G E 23°Brix7FA 283l dry wine yeast 0.0375%E #7}sto] daAlzl A
831992 alcohol $F#F2 12%0°]Ath. A Fe FFHA9 citric acid, malic
acide} F A5 &N, oligo T2 H7/IFS EElste] A
Aoz AT Aee wute] BEaAa w55 Alnto]l Asilth. Oligo
Fo] H7bel mE Aol ANy FA FFAE HU HAFY AE A Fol

ol #< masking ste] 9] mHe F& =7 F gk

Hu

]O ol
>~

B
kK
ol
©
_?L
o
i
ofr
o
il
=)
)

¥ 51. #7143 oligod e H7HH &

No Citric acid(%) Malic acid(%) Oligo 2 (%)
1 0.01
2
2 0.03
04
3 0.01
45
4 0.03
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F 54 TEFS AT TS HUHAE 2ol A=X

7 (%)
No Ll
citric acid malic acid

1 —

6:4
2 0.03

0.3

3 —

73
4 0.03

oo aTo o7 E&S Fo|y] kel 11THY AAAE 001%sER 2
g o] 1A% AYE T 4T, 8000rpmoll A 108 FoF QAR ste] ¥A FI}
vl 3L FA S THEE 55, 56).

AAE APt il AR FAHYTE ControlZ AEstdch. 1 A

F =+ Silica dioxide, PVPP, Gum arabic acid 12|31 KaolinS *]2]3t % -$- control

(A

¥ 2A vElya U R Zg Tl dE 0.2°Brix o)A A= Gelating 2 g
st Wby 7 76°Brix® 7 @A YElY Y pHE EE A FolA control Rut
0.05 ¢ =4 Yelwe=d Kaoling A& gk waFvto] 714 wo] A5stdrt A4
A

X = BentoniteE AHEld g Fnbo]l FUEsFSl Al Silica dioxide, PVPP 18] 11
SX-PLUSE A FaFE Aot ymA Aegor= 01 o #asidn. o
oA Pecting Ak HaFo T g o] 7 A vyt ddd e F
@& Casein, Silica dioxide, PVPP, Alginic acid, Pectin 18] Gum arabic acidE
A TaFe A9 SUFebA UEtsti=d Pectin A2l 77 controlell B &)
1.69mg/mlo] F7kstel e ko] 7B Btk 919 5/ A5 AL v

_68_



A AT 0.14mg/mlold FastAEd Kaoling Hele waso 3 i %
o] 7} Zit}. Polyphenol®] %2 Casein, PVPP, Gelatin, SX-PLUS, Kaolin L]
3l Bentoniteg A g]3 & F7} 001 o] 7439 =d BentoniteS 23k wraF
o #a Zo] 7t AA YERTE Pecting A2 d HEF9 49+ control
s vetdom 1o 9o ymA A= 0.03mg/ml ) FTtskdTh gREe
Silica dioxide, PVPP, Gum arabic acid, SX-PLUS %] 1 Bentonites * &3t &3
F7F control Bt} 0.28%Told F7kste]l WEbska ywAl Ag o= Hasds
H Gelatin? Pecting | 2]3 @& 52 €%7} controlel]l H3 61.1~70.1%48 %= 4
sHA el 7HE HAe aart gle Ae® vEYt 113/ AHAE st
(AN AFA S AelstA] il LAt g control ] zbol7b =LAl flo] HAE

el mE A4 Bk dold Aom #uwel ¥ oy e daAE AelsA
CHEREET

3F 055, oAl TRE 2T oy HEF FH 54

P om0 L | e | oo
Control 8.0 4.23 10.5 6.85 191
Casein 7.8 4.28 10.2 6.46 1.90
Silica dioxide 8.0 4.31 10.5 6.95 1.94
PVPP 8.0 4.29 10.5 7.05 1.83
Alginic acid 7.8 4.30 10.4 7.21 1.98
Tannin 7.8 4.29 10.3 6.71 1.95
Gelatin 7.6 4.33 10.4 6.70 1.86
Pectin 7.8 4.33 10.1 8.54 191
Gum arabic acid 8.0 4.33 104 6.88 1.97
SX-PLUS 7.8 4.32 10.5 6.69 1.86
Kaolin 8.0 4.36 10.3 6.46 1.88
Bentonite 7.8 4.33 10.6 6.50 1.79
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# 56. oA FHE DY o AHF] gEo A=

A
of 2} A g% (%T) D 3 =
Control 42.23 2.04 2.26 -0.39
Casein 41.80 1.68 2.23 0.14
Silica dioxide 43.58 1.74 2.25 0.08
PVPP 42.51 1.74 2.31 0.27
Alginic acid 41.40 1.68 2.39 0.16
Tannin 41.92 1.80 2.19 0.11
Gelatin 26.02 1.73 2.45 0.12
Pectin 29.61 2.14 3.31 0.22
Gum arabic acid 42.36 1.74 2.19 0.04
SX-PLUS 45.40 1.85 2.45 0.02
Kaolin 41.78 1.66 2.54 -0.04
Bentonite 46.55 1.93 2.43 -0.18
ey
“ Yellowness

_70_



HAl
g

<

==
R

7}E
<

=

o

<

2!

=

A

=

yesiA
polyphenol §}%F2

Ith7h A7)kl 2.7

F7F 05014+

ﬂ&

s e

S

59

stttk Polyphenol &2 30€7H4&= &

S

of wa} Fr=7t
FEE 862

Sl
=
[€]

=

s 1.79) o] 7}

3

Foll vl

g]

e 4] 7kol

]

OO

stebb A4713ke] Lol et

Jeps,

7}

H
o}

.
M

)

)
io-

0.66 mg/ml ©]

E

o

A

W I Fol M= 4, 25Tl AgE 2

=7F S7hskl et 454

AN
[ |

3 2w

€

L= ATAAA A

20
A

1o
i

=)

ol

1l

=r
\e]

L.

1

A 717k

R

oAl 30474

F9 a1 25T ol A

S|

o] 712 Zitk. Malic acids= A &7] 7o)

A 25 6.95mg/mlold #ZAastd = 25T A%

©

o wel 7t

A=

citric acid®] 4§+ 4, 13TCoA A=
2]

L.

fu

citric acid®]

o

=

2!

o sl

&
e}
T

Fohob A4 71 7ke] 2ol

1}

©

=7t
73

L
R

st om 30ToA A

304 744

S

wmo

)

e A okt

=

=

Aol

=7
L

4,25 183 30TColA A

e}
KR
.

9 g = 0.0lmg/mlold #43Ha 30T

£

i

ks
-71 -

gtk 25Tl Al A

[i3
=4
O]— 5
S

A

stk AA7)zke] Aol el

1.49mg/mle] 3 A&
[e}

o] 7}x A A YEFST. Acetic acid9]

o A% 30974

4, 13TCNA A

=7t

[e)

F+ 0.05mg/ml =7}

e}
malic acid¥3 ZA e

R

L
L

malic acid®] <

succinic acid®] <

=

o



X
ol

23]

Ci N e s I !
% ) o)) ) o))
s o | |
% o0 0 o0 0
H
%)
Pl | o | o | ©
% ) o0 o0 o~
o o
o 0
ol o o~ > o))
o < 0 Q0 <
o) <f <t <f <t
o Lo — O —
o) < o~ < <
< <f <t <f <t
!
[=)
S T T N B
A < <t < <t
— Te)
o o=
=] <
o &
K o~ < ™ Te} =)
o E — N [9p]
o}

57. continued)

hyA
ar

(

o o o) ™ o)

LI | & =8| e

I} — — — —
—
o ~ 3 o~ 00 L= <t
S| TR |[& 5D
= /m < [a] [aN [a] [aN
W ab
5 E = ) © o~ o0
R (G = T B S TSR B o

e N o i o

— 10

oM <f

= o

ME — <t o} —

Ll || x| x
s B3 © © © ©
£ = N © o ©
& o - - - I
& <f o < ~f <
o

I N ) ™ o~
cd T8 8|S ]S
= & o3 o o3 <
oy

— o

oV =~

= o

F e |l gl o9

2 oG oG oG oG
X P | e | e | 9| ©
mD % o~ o~ o~ o~
% Pl NN N2

% o~ o~ o~ o~

o =

o o~
~, —_
X0 3 < ™ T o
T o) T M R

_72_



#58 A% L= V7] B or] waFe Ax wa
}ﬂ@' Ll) aZ) bS)
=5
(C) | 0¥ | 30 | 45¢ | 60 |0 | 30 | 45¢ | 60 [0 | 30¢ | 45¢ | 60¥
4 3.06 | 2.00 | 1.95 564 | 267 | 251 042 |-0.27|-0.29
13 3.03 | 1.84 | 2.01 549 | 227 | 271 0.44 |-0.30 | -0.18
2.22 3.72 0.20
25 297 | 181 | 1.86 517 | 226 | 2.04 0.32 | -0.37|-0.30
30 293 | 1.81 | 1.78 516 | 2.10 | 2.01 0.37 | -0.36 | -0.12
l}; Lightness
° Redness
Y Yellowness
%59 A 2x9F 7t mE Qv wa o {74 e Wl (mg/ml)
2% Citric acid Malic acid
%E(OC) e} e} e} [e)] [e)] [e)] )] ()]
0 30 454 60 0 30 45 60
17.61 13.34 9.48 14.84 14.11 8.01
13 16.70 13.86 9.68 14.49 13.47 7.90
— 1 16.56 14.96
25 13.41 12.67 8.74 13.75 13.25 6.55
30 13.87 14.16 8.29 14.30 14.19 6.89
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(% 59. continued)

2% Succinic acid Acetic acid
© T (Y
= oa | s0a | 459 | e02 | 0a | 309 | 452 | 60w
4 4.27 4.18 1.68 0.93 0.84 0.23
13 3.95 3.89 2.36 1.60 1.64 0.17
3.85 0.24

25 415 3.19 1.18 0.96 1.64 0.24
30 4.08 4.01 1.30 0.87 0.86 0.29

A THE 60, 61, 62).

2o LAY TS controlE AMEstATE HrE Ao e =
T ooy AEerrt b w2 75T FATee] Aolvt 1, BrixE Mg A
A Wk pHE AR 2% 01-02% &hzka A %70 v 50T 7t
45002 7H4 EA vebgt AAAEE ARl o9& BF 09014 #astde
g At AHE 2% 50, 55CAA 7HE WA dEbgth S A Aol o
0.55mg/mle]d S7tstd = &% 75CE Avde u 7H4

v FHe 4Gy xR AdA e o ®F Frhe)

S7FES 0.05mg/mlol o2 " ®mp Hlow 70, 75T

Fgol M4 B GEs s @ A e =T padds
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malic acid®] 79 & 2% F3eA =5 ZHZF 0.1mg/ml, 0.38mg/ml °©]/34 <
55Col Al 4aatgt A2l 7-7}F, malic acid= 60TColA] A3t
A7 Mg Zol FUFeFtE T3 succinic acide AR 2x=9F #AI§l 0]
0.67mg/ml ©|% Z7Fetd el 66ColA 2tk Az S7hEo] 7bd A e

o}k Acetic acid®] ZA$+ 50, 55, 66 1@ a1 75TCAA] A3 A8 TE 0.03mg/ml
ol dA F7be Wb v A Aol A= 05lmg/mlold At A erER
ol B acid TFv 44 vE=2A derwt mebd {714 gkl 7R B2 65

Cold 302 Fot AL Aitshs Aol 7 FA vhehaeh

N
-
ol
-

8
2
o
.
=t
=
o
Q
@]
—_
[oN
i

AFLE (T) <°§i> pH | 2% | #9%mg/m) P?Kii?; !
control 74 4.30 11.1 4.19 1.08
50 7.0 450 94 514 1.14
55 6.0 441 94 4.83 1.13
60 6.8 4.42 9.9 4.89 1.15
65 7.0 441 9.6 4.74 1.13
70 6.8 441 9.6 5.06 1.19
75 6.4 4.43 10.2 5.19 1.19
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AEeE (T) LY a” b?
control 5.35 12.24 2.17

50 278 4.34 0.25

55 3.31 6.02 0.66

60 2.81 446 0.26

65 2.89 452 0.35

70 2.87 448 0.28

75 2.91 463 0.35

o fishiness

3)
Yellowness

F 62 AEe] wE ev AT #7714 HE (mg/ml)

At £%(TC) | Citric acid Malic acid Succinic acid Acetic acid
control 5.64 0.14 0.01 1.24
50 5.74 0.52 0.68 1.63
55 6.44 1.56 1.74 1.27
60 597 2.05 1.34 0.73
65 5.78 2.04 2.18 1.42
70 6.30 1.55 1.00 0.52
75 6.08 1.56 1.00 1.59
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