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SUMMARY

I. Title
Studies on standardization manufacturing technique to improve quality of Jindo

Hongju

II. Purpose and content

The present study deals with standardization manufacturing technique for
improving quality of Jindo Hongju. The standard condition including the ratio
of materials(wheat, rice, barley or whatever), method for koji making and
optimum conditions of second fermentation and distillation were investigated.
Several techniques of inhibitive discoloration, branding, ageing and storage
also investigated in this study.

II. Content and extent

The present study set up standardization manufacturing technique of Jindo
Hongju by research manufacture and quality of Jindo Hongju manufacturer and
home and foreign alcoholic beverages and aroma compent and shiconin, rad color,

of assay method.

Techniques of improvement in quality of Jindo hongju tried by the ratio of
materials(wheat, rice, barley or whatever) of Hongju processing of improvement
high quality, processing of traditional malt, koji making and fermentation by
using of Hongju processing malt, the optimum conditions of second fermentation
by the number, time and temperature, distillation conditions, discoloration

prevent
the study tried by development of manufacturing technique of Jindo Hongju in

high quality and branding and ageing, storage technique of Jindo hongju

IV. Results and suggestions

1. Development of manufacturing technique for high quality of Jindo Hongju



The present study deals with standardization manufacturing technique for
improving quality of Jindo Hongju. The standard condition including the ratio
of materials(wheat, rice, barley or whatever), method for koji making and

optimum conditions of second fermentation were investigated. standardization

manufacturing technique deals order material(rice, barley), koji
making(Aspergillus Kawachir), first fermentation(30C), the ratio of
materials(first fermentation : second fementation = 5:4), the among of

contained water(150%), second fementation(25C~30C), distillation(normal
pressure), ageing(6 months), extraction(2.5~3.0%), product. Mashing of Jindo
Hongju was analyzed pH 4.5, 13Brix%, 7.3 in acidity, 6 in amino acidity,
1.45g/100ml in amino acid, 1.45 in reducing sugar, decompress distillation
given high yield on 40% alcohol contents. Inorganic ion of Jindo Hongju was Ca,
Mg, K, Cu, Fe, Mn, Zn and 200 ppm of K was the highest value but 0.17 ppm of
Fe, Zn was the lowest value. Jindo Hongju contains 48 ppm of malic acid, 71 ppm
of acetic acid, 72 ppm of tartaric acid and 191 ppm of total organic acid.

Discoloration prevent and volatile compounds analysis of Jindo Hongju of high
preferences resulted on sensory test for Jindo Hongju quality improvement was
analyzed mash, alcohol contents and yield of liquor by no passing gromwell,
organic acid and inorganic 1on of Jindo Honju, discoloration adding
antioxidants and flavonoids, sensory test and volatile compounds by GC-MS of
the Jindo Hongju prepared with five different grain, distilled method and
quality of distiller. Result on adding ascorbic acid, Na-ascorbic acid, &
—-tocopherol as a result of concentration for discoloration prevent of Jindo
Hongju was that color of Jindo Hongju at light storage was bad and Jindo Hongju
by adding Na-ascorbic acid 100 ppm at dark storage was good. Result on adding
100 ppm of tea catechin, epicatechin, quercetin for discoloration prevent of
Jindo Hongju had an effect on tea catechin and epicatechin. The flavonoids on
discoloration prevent of Jindo Honju was better than antioxidants and because
of much inorganic ion contents of Jindo Hongju is thinking that a factor of

discoloration of Jindo Hongju is oxidation of metal ion. Because of tea



catechin is low price and easy buying, Jindo Hongju by adding tea catechin as a
result of concentration resulted on effecting 100, 150 ppm tea catechin. And
the dark storage on discoloration prevent of Jindo Honju was better than light
storage. High preferences grains resulted on sensory test of Jindo Hongju
prepared with five different grains was thinking rice and barely. Contents of
acetaldehyde, ethanol, isobutyl alcohol, isoamyl alcohol on volatile compounds
of Jindo Hongju prepared with rice and ethyl acetate, 1-propanol on volatile
compounds of Jindo Hongju prepared with barely was high. High preferences
distillation method resulted on sensory test of Jindo Hongju prepared with two
different distillation method and two different grain was thinking decompressed
distillation and barley. Contents of acetaldehyde, 1-propanol, isobutyl
alcohol, isoamyl alcohol on volatile compounds of Jindo Hongju prepared normal
compressed distillation and rice and ethyl acetate, 1l-propanol on volatile
compounds of Jindo Hongju prepared with decompressed diistillation and rice was
high. High preferences quality of distiller resulted on sensory test of Jindo
Hongju prepared with three different quality of distiller was thinking
stainless steel distiller and glass distiller by copper condensor. Contents of
acetaldehyde, ethyl acetate, isoamyl alcohol on volatile compounds of Jindo
Hongju prepared stainless steel distiller, propyl alcohol, isobutyl alcohol on
volatile compounds of Jindo Hongju prepared with glass distiller and ethanol on
volatile compounds of Jindo Hongju prepared with glass distiller by copper

condensor was high.

2. Studies on high quality technique to improve branding and ageing of Jindo
Hongju

In the progress Hong attention store courage and wooden store the chemistry
all samples from some it showed the tendency which increases, but traditional
Hong ju. by the flag the camellia side 5% Hong whom it adds there were not
changes during 27 months from 18 months which it gives

Traditional Hongju, the factory manufacture solidity 1is vexatious and
quantity single breadth during obligation storage period the reason which

increases is thought the thing reasoning

_10_



Traditional Hongju, the factory manufacture solidity 1s vexatious and
quantity single breadth during obligation storage period the reason which
increases 1s thought the thing reasoning where the alcohol or that rain point
volatile ingredient during storage period is caused by with evaporation

The alcohol content by store 9 month diminished from all examinations
sample, the decrease width was 1.0~3.0%, but to during that after storage
period schedule it does and it was a tendency which it diminishes. The Methanol
content from time of all samples while storing it compared in initial content
during the store 18 month which 1t diminishes 60% of total quantity, 10%
diminished many few. the decrease width which store 18 month hind part it
shakes off but was slight, until store 27 month almost there was not change.
Changes in color of traditional Hong ju and factory Hong ju as well the
maturing courage or change of a value (4+red/green) during maturing duration of
type 9 month showed the tendency which increase b value, L value, samples
showed the change of color.

The needle of the progress Hong subject morning fair Jicho the enemy
conditions condition which it will dance particle Jicho with —-20+30mesh, the
addition quantity of Jicho will do with 0.50% and 6 hours about above needle
shipping filtration of mesh size of filter paper No.2 degree it will close and
that it is desirable to use, it becomes feed. Per the form addition Hong
attention alcohol content, the pH and reduction of the oak teapot with nothing
control were same almost. But articulation and slice oak Hong ju articulation
which the saw oak needle it will dance each with 72.46, 43.12 and red morality
72.08, 42.75 1t saw from color and a sensory test, the namely smell is better
the addition hour a sensory teapot oak than was evaluated the high saw slice
oak. With generality manufacture which is 0.1~0.2% the Oak which improves an
addition quality of Jindo Hongju smell which it gives is strong must add 0.3%
degree the purification effect of activated carbon addition maturing taste and
fragrance of Hongju appear from addition the above 2%, the enemy conditions
addition quantity will be burnt and 3~4% the possibility of knowing the fact

that it is a degree it is but purifies of Jindo Hongju

_11_



Aadditive the organic acid mixture addition effect is bigger single organic
acid addition than the possibility of knowing the thing was to pigment
stabilization of Jindo Hongju.

Tasty improvement and color maintenance of Jindo Hongju hazard to here 0.3%
it added the Oak in the organic acid which stands, 3% addition it adds the
activated carbon with it will be able to expect the effect which degree

increases a fragrance ingredient.

_12_
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e Aol 7VE Aget W (Aspergillus kawachii)S ©]-&3F3th. vl
g 2 GaiHE AZHY Nodels 7202 3pglon, g F =yl WHsl 9
TR F duE S8, 17 )E R W ke T 24 A
A= A= A= iy Ue A1 99
Hlg o]
3 E?J 10Kg Az 3 IR = 3 gngjg(lim%g}# 1]
5 =3} = = ©/ 32 = = o H
265 5 1Kg & 265 35T/ 3¢ 265 % 150%)
e | 1 EEA] A S s F8 2639} I _ s
X3} o ;E A4 ‘3—;%‘?& ¥=3} %%]o ¥3}| 3. seHlEs ¥3)
N[
22 @ 13 5 12} s
FE | A2E0T oldh | | FF | & 4Ke +8E 4Kg|_ | FF | (30T °lah
26% 154 ¥a 265 |SA A7) 265 | 34 ¥a
%78 | 78 2639 Y 73 98 HAA 9 dgy 7| 7Y 2659t 54
N2
4E T8 D SF e
T 265 | axT] o|REF = | 78 265 | =59 10% 7 T &=
3T 2= %“l‘?r %Egl-%%y _ii;‘l_r Xﬂ71 ST 2= > x= 1 3T 2=
et (pot stii, 7, 4 22h st o Ax HES % ARE HES
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4 2 AFAA o3 9 A
. _ | =4 Iﬂ?ﬁ’“(O%S 2714 3
E = o
T 262 AFAA 8= 26% W
s 7. 544, 713, 2% ¥ e 6. 599 % Filtering®yHe] #
¥+3} ’ ' . R S
8. A& 4 2 AxY xEsh =3}
Fig. 1. AEZTF EF AZXH Model
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Table 2. I = 5 74 7|& 23

35 | FAWY | AETAy 14 44 98 23 MR
DAY g
SR
I AR EERFEE 5
=2-7
EL | 5 gu g
et/ 7% P 40£3%
V%) o] 4 ° (FAFEAH)
v gk (mg
1.0 ERS 1.0mg/m¢ ™) vk
/ml)
IHp=E =
o) ~ 1 29 o] A S UANSF 2%0| W
Y= 290]%4
HaA W G g7
(o)} = =2
“%Tji Txﬂjﬁdi A= E= gl
0:1_,_ T
FAEA L , ARgF 4 Fh8
o AN
d = P A 12 a7
Az 3= SrEey A= T =% 1%
A5 gk G = a Value 50 o]
- . . Acetyl shikonine
PR Shikonine 20ppm®]-d VSRR
. Isobutylshikonine &
R ( HPLC ¥ )
7|E
Spectrophotometric
TEE o3 _
A= SrEcy A= . Wi 9 gk Abs
3um Filter press o3} -
71 A]
SRz 3719
&= A o o ST 2=
= o 311:! gin 0]’2}%17)4\
. AZFR, A,
WE]']‘—H]A]— Zz: OZ-H—EOT;*I H 0] 0]
-y ANZZ, SFIA, Hgdxt
re] E7]
P
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Lot7é/\]-7< Random Sample ZA}
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=9
Fig. 2. ¥axA A4 9t 5 A=Y
,%Lg_/\fg )] X]Z _ >~ _ _ _
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PAFIHIOKe| [ £ = 150%) =
v
721 A(40% =5
lterin +0.2) (Bottle &% 90~ 95C) 27} wg
By < e Axsx | < (Y22 20°C) <3003
" (UO%ZF=E 3% (5 20m A7) 129)
/ 4Hr) (Ethanol 13%7H] =%)
Fig. 3. 959 x+3} Agd& £ A= Flow chart

A DFA FF AZE DEAS 04T 9F L £3A=Y AT

DED EF Axgon HuE BEAZ olgelel §FY, YrEel WE A%
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=% W glsle] F5F3F AFo| A= stainless steel A4S HF7], FEX o
g 2&Fe 48 FASF7E o8t 4 SR, ALdS dElstd S
3k Ao M= FESHIIE 7SR Al stainless steel /7], FE8€7] SF
7], 78 94#s 2e 78 7 SHVIE 47 o839t

2) 7 W4

odt TE7E 2d gaE FF 15-18%0 E8E T
Z77]9 stainless steel &7

==z
o
20 0, g gASHII 150 0 & 72 2o FFNo] dIE o] 459714 5

%, 22, L ER, SASNA 999 Ax¥e 2UY S9n, FANE
A7 Fato] 14 slEor 4y

7h. A=EF Ao we Hy Ix dF

1) FAsA Hotol e A=FF A=z 2 AGEE

Az Alge] H7FsE 3ak3EtA|2l ascorbic acid, Na—ascorbate, & -tocopherol
(Sigma Co., USA)ES F<3std AFE3SG . Ascorbic acid, Na-ascorbate, &
-tocopherol& ZE=ZF 100 mlol Z+ZF 50 ppm, 100 ppm, 150 ppm H7}ste] 1087+
a5 ok AAd, dFF (2400 LU A4 (DS-14MCLP,  Dasol
scientific, Korea)oll A&3t3ct. 2z A3 += Colormeter (JS555, Colontechno

system co. LID, Japan)& ©|&3}o] F 13] FAHs}A}.

2) Flavonoid H7te] W& AE=ZFF9 A= 2 AZLHY
A Z3 Al g0 H7F3E flavonoid & tea catechin ((F)MAIE | korea)S T3}
o] AbE-39 o (-)-epicatechin, quercetin (Sigma Co. USA)S F-3lo] AL-&3}S)

t}. o] ] tea catechine =} oA catechinFE FE3+ ZFE=EZM catechin¥
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gtafo] oF 0% =% ). Tea catechin, (-)-epicatechin, querceting Z%E £ 100
miel] HFEE7F 100 ppme] %5 747t FH7bste] 1021F agkel ¥ ok, 3T (600
LUX), &0 (1000 LUX), FII (2400 LUX)9 A&arel AZstgdcr. 2 Ad 4=

ColormeterE o] &3l 3 13 =A3s9 ).

3) Tea catechin ¥=¥ FH7lo] W& A=EF9 AX 2 AA4HH
A z3 A5 100méell tea cateching 50 ppm, 100 ppm, 150 ppm, 200 ppm, 500 ppm
S 7247} H7Fske] 1083 whksk F kA Q1FF (2400 LUX)eoll Agstadt. 2+ A3

A
=
T= Colormeter& o] &8t F 13 =A35} 9},

B A=FF AR 4

1) Dichloromethanes ©]-&& 7|4 #9] ZA

359 T2 47 50 nb® FH3 T 539 dichloromethaned 7}&te] 7| AQES
FE8tk. dojxl  dichloromethanes 2  sodium sulfate® EFAIZ %

dichloromethanes ©]€3}e] 50 mLE FE3t] GC-MS EA4 A5 2 sF3t).

2) Head space auto samplerE ©]&3F 7| E o] ZA
Head space #A1& viald A8 TF2 Z47 2 % head space auto

AES AT, AR5 A &%
Z47F 30, 40T, 50C= AAsglen], 7p7be] LA 5igt 43 & GC-MS

4 A RR S

3) GC-MS £A =79 ¥

Dichloromethane @ head space WMo & ZAl® T3] kA )X
g GCMS A =S HESe] gHE B42dS Table 3.0 AT, #el€
7} peak A9 T4 EFFY HFF AR B OGCMS EA o oS
spectrum= EE o] NIST % Wiley library® FAAeE x&<} v]us}
=

o4
Mo
S
£
o
do
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Table 3. GC-MSE] &7 & 4 =1

Instrument QP 2010 with GC-2010, Shimazu
Column VB-WAX capillary column 0.25 mm><X60 m, 0.25 pm
50C (2 min)— 140C (30C/min)— 220C (10C/min) — 220C
Temperature program .
(10 min)
Injector 200C

Ion source temperature 200TC
EI ionization voltage 70 eV

Carrier gas He (1mL/min)
Split ratio 100:1
Sample size 1 plL

. AREF A B4 wy
D Azd 239 4 24

oA (No. 2, Watman)E ©]&ste] &Gl Ao #g F of 5 A ©]-835}3]
t}. pH meter (Model 740p/Dual pH Meter, Istek, Korea)Z ©]&3}lo] pHE =A5HS
o AHAAHAMEE= AR 10 M= 0.1 N NaOH= pH 7.00] € w7+ F3A|7]+=dH &4
¥ mFE ekl JERIT. @R @EA (PR-101, Atago, Hl=H)E FAEAL,
g 250 m 47t EEbade] THSG 20 m, AEE 10 ml, Fehling A, B 9% 7
7 5 m €2 $ heater 9lol ZTEt~AE ¥ F JFEEHA 7] AlFSEtH BT
X5 8§97 1% methylene blue &HE 2~-3%E "ol methylene blued] Ao
glolAl= AlA7ZHA B 29 89S HUbstar, a2 FAE dol A" Al 9
3 Ebl AT, ofbH At el ofH| Ak

AR 10 mE Fskol dlez e A A

Hol & wj7pA] F5kgk § o] 7]

8 7vete] frElE 2FE 0.1 N AU ERE N oz TE

o] B wi7tx] HAst] 1 AHA mlgol factorE ¥oke] olm AL E YERYS A,
A

|2kl ofs vERR A

=
4
(=
)
i
ul
o T
ofo
12
o
il
i
Oloﬁ

1
2 g 5 ml

Gl

R/S =2 X(B-M) =m

B: THFE o183 %5 =T &vl ml
W Al&E o83 BF X2 &H
m: AE AF me



mg/=% 1 ml

ofr] :=4FE X0.0075 X 10

obr] =4t (g/100 me)

Foofel 100 md

<)
pul

oJ3}=#] (No. 2, Watman)Z <5S 2 o3}

rvzel

s

S 100me =

o)

o]

A
ojpy

o

Jobin-Yvon

(ICP-AES,

A=A

o]

=
=

Ultima C., U.S.A)

AAe S A

s

Fol 100 314

S

bl

S

7171270 2 SAHZ7L Table 4.9 A|A|

e

T
i

A

[CP-AES®©]

Table 4.

Condition

[tem
Model

Jobin-Yvon Yltima C

40.68 MHz
1,000 W
11 ¢/min

RF frequency

Operaging power

Plasma gas flow rate

Demountable torch

Torch type

GemTip Crossflow Nubulizer

Nebulizer type

Scott Spray Chamber

Spray chamber

1 ¢/min

Sample flow rate
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Table 5. HPLCS] F7]4F &4 =21

Condition

[tem

NS2001P, FUTECS Co., Ltd(Korea)

Instrument

UV detector 210 nm

Detector

(NS2001S, FUTECS Co., Ltd, Korea)

Rspak KC-811 column

(Shoko co., 300 mm L *%3.9 mm ID)

Column

20 mM NaH:P04/0.1 N HCI (pH 2.6)

Solvent

0.6 m¢/min.

20 ©l

Flow rate

Injection volume
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SPSS (ststistical package for social science)
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40%, 30% FEFE AlE A glom WK F7kE qtACd AP feHs AR
AT THEF A dAE L 527 250 HgHen 4002 da gl
ol avlAke] At del g5hlel 2 2ARE Sl

Table 6. &5 AxWH AL 2

k%

A% 2 z5 | A% %4
WA | o | &R | Clzsen| o | eee | gEsse ° |\
i Bt (s @y | @ @] @S Ty | TG G | |
)2~ 2= = 0, < 0, = 0,
Sl R v T | @ | e © (nonths)
=R 15 | 2% =T
A5 \ A RCE=N PABA R A}k ~
26| U7 |ma BIAPEE AT g (aelad| o | F¥ | A | 150 80 |0572| nt
| e wel| (10%) | () @G| L
K A (k2] &
Spi-g2
a 7H;°Tj€ aw pot | A2 | _ _
Al @R | ool es |el 7 T B e | 300 | 110 6 |=d
2,2%) o g
N | AP wu
L AFsA t =
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AT 35T 4% a valueZt 600|402 ZAMH A, 7F4EFE 207508 ==
ARG ol g A5 3molske] WAl filtering ¥E& AXM W=k
Lgkol sopAlm vl A7) wid Ao AzZdAn. tiiio]l AxE ARgsta
dom 1 FHS MR Azep AMAEe AESHNRE WA AREstal
Jea AL E 4 A, Shikonine T TFFFFIE FFTT v WA=
47108 AH @A ol SR AxE A= AETY dEA SHT =
B2 SR Al AxE Fol Sdv ST AYA ] AolR HlwA HE 2F
digol tS W I naphtaquinon] FrAE &5 T W obuel AR M
o T W F(FF FF A v AxE AREskaL 3l7] welt.

acidity
Sample SPecifi . (v/v%) A2~ Ethanol color a value A %A} Shikonine methanol Acetaldehyde
c brix pH . (+ red/- .
No.  gravity ladic  (g/m0) (v/v %) RS (ppm) (mg/mb) (mg/100me)
. green)
add
1 0.948 15.2 455 0.080 2.10 41.2 80.65 +° 15.849 0.082 62.93
2 0.963 11.4 435 0.019 0.20 30.0 79.34 + 13.130 0.071 38.32
3 0.950 16.2 5.06 0.053 0.31 41.0 67.03 + 28.266  0.30 104.45
4 0.964 11.2 4.16 0.106 0.21 29.0 65.00 =" 44872 0.93 93.99
5 0.939 16.3 423 0.144 0.26 44.5 74.73 + 24779  0.54 93.14
6 0966 11.8 3.63 0.170 0.11 28.5 75.02 + 21.551 0.67 31.76
7 0.949 15.2 470 0.055 1.06 38.5 63.05 + 29.183 0.82 83.35
8 0.958 14.1 415 0.200 1.06 34.9 67.48 + 28.214 1.25 72.70
FAE FETRE T VN, 7tEETE 10705 6717F 7154 ©]7¢] methanol-
SR AN, 53] nethanol & S5k AHA< Aol A BARA HF 4
Al A EZE, AAE fEele AR A YA I8 F form aldehyde® F3)% Az,
o

A

ethanol-> acetaldehyde@ thA}=lo] 24 QAo fadk J&s vAH, &5 & &3

of 44 o] s},

_36_



Table 8. 719 S5 4% B4 A3
Sampl specifi . acidity 92~ Ethanol color a value A %A} Shikonine methanol Acetaldehyde
No. o S PP e @ v YT s4m Gpm) ) (ng/100m0)
e No. gravity o g/mb o green) ST T §9J8) )
1 0.958 13.5 4.18 0.195 0.05 35.0 25.56 + 103.90 1.506 83.09
2 0.957 14.1 4.43 0.280 0.66 35.0 27.71 + 120.40 1.42 66.55
3 0964 106 3.78 0130 1.01 250 5215 = 89.289 0.224  56.25
4 0.954 13.4 4.38 0.220 0.42 33.3 27.50 + 102.20 1.31 97.91
5 0939 15.1 4.40 0200 0.06 41.8  60.92 = 45829 087  89.85
6 0.954 14.1 4.91 0.140 0.05 34.8 19.65 + 186.90 1.207 65.72
7 0.945 14.7 4.85 0.100 0.11 37.6 23.24 + 142.90 1.30 68.98
8 0944 14.3 398 0280 007 387 4215 = 69.023 032 5901
9 0.954 13.3 4.66 0.140 0.08 33.8 24.36 + 127.30 1.50 65.44
10 0.920 16.7 5.50 0.040 0.69 52.0 40.88 + 54.118 0.69 147.2
Table 9. 7FEEFo} FHEF] obvl it B2
Peak N Rt Amino acid content(ug%)
eak Name
(minutes) 7FEF 1 7V 2 T4 1 T 2
Asp 8.93 135.61 151.61 26.59 19.96
Ser 10.57 148.7162 148.71 nt(not detect) 2.28
Thr 11.283 682.7564 628.76 48.81 33.51
Glu 12.74 577.9674 577.96 28.12 23.20
Pro 14.31 661.5319 661.53 396.02 382.07
Gly 17.98 20.66287 20.66 3.822 3.17
Ala 19.067 432.1093 432.11 37.43 29.87
Cys 19.907 nt nt nt nt
Val 21.833 321.6881 321.69 27.26 21.06
Meth 23.557 nt nt nt nt
Iso 26.11 135.7131 135.71 6.29 4.97
Leu 27.393 83.10084 83.10 6.86 5.89
Tyr 30.657 51.729 51.73 nt nt
Phe 33.003 30.87 30.87 26.20 19.59
His 43.527 572.76 572.76 103.9 85.67
Lys 50.437 84.65 84.65 3.63 2.50
Arg 56.34 1386.402 1386.4 32.07 23.73
Total 5,326.26 5,288.25 747.02 657.47
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Jio] AFo]= Table 9.9F #o] Yelwtth, 7M4g%
& opual Aol ztolol A FHE A HERTE.

AEFFI 2 549 o

F9 #HEF A 2 Aol

U Pt
iz

749 708, Arginine 60, Lysin 309}, Treonine, glutamic acid,
Alanine & Z+z} 204, Histidine, glysine, Isolucine, Leusine, Valines< 15710
o Fre dEAolE YERTE. o]A ¥ Amino acid F#EAlol= &Hol o8 FuE B

ofshi= ol vld] =S A= & Welo]7] diol upEEskA] Kel).
o A®F ¥, Ul ATFY F2 54 A
AA o g AlFo 55+ premiumy scohe whisky4Z(Chivas legal, Ballentine,

Lenslet, Schoch blue)®] methanol &S E43|E 23} Table 10.9F o] YESLT).

Table. 10. ¥ A& &4 A}

Sample speci_fic brix ol acidity 912=% Ethanol methanol Acetaldehyde
No. gravity ~v/v%) (g/mb)  (/v%) (mg/me) (mg/100me)
1 0.950 15.1 4.45 0.015 0.24 40.3 0.28 17.2
2 0.947 15.3 4.64 0.011 0.31 40.4 0.36 19.3
3 0.961 15.0 4.58 0.020 0.39 40.6 0.24 22.8
4 0.955 15.0 4.59 0.030 0.42 40.3 0.31 10.9

TAZTAE, o AZIGALAE, AN

e
=
HAA7 Hh, F5 Az A T EUTE, SR AAES AR B4 ols
o
=

el GFe RFE wHo] BasE, HAT YU Bool AT

K
o
oo
oft

22T 3 5 deF 289 74 A9 Aol Table 11., 12.9F o] 4
Bttt AEE dE AFE 0.22 YEsen, ksATE 1.6, AT TE 2328
2 A Ut dAtASFE obumAbeel ofn|izibe] 9,63 0.728 UERRAL,
g2 AETE YEuA gtoern, G BT ShsATE 13.7-15.322 4
Eft ot gt 2548 A JERTh. 43289 e dELF AT
=37, 43, 40, 45%% YEhgtorn | dhabAEFE 18%2 YERA SAkAFE ofF
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. A ot opH] w2t o Rl
=5 o OUIT_.‘___\_ O
= oo (g/100ml) g (Brix%)
7YaAmp aub A 0.2 nt nt 13.7 37
olo} g AF 0.2 nt nt 15.3 43
UrAb7) BelaFl 0.2 nt nt 14.4 40
ot E AT 1.6 nt nt 15.3 45
ShAF A2 23 9.6 0.72 25.4 18
nt : not trade
Table 12. Y4245 U] EFH 579 Fusel oil A+ vl
Peak area(%)
Peak t
ea " Fuseloil FLATE opbme B @d
No. (min) npekaF  aF  masy oo amy
1 2.403 Acetaldehyde 0.92 0.91 2.07 0.93 trace
2 2.947 Methanol 1.82 3.89 4.05 5.64 25.19
Propyl
3 4.598 11.42 10.88 16.30 49.98 1.88
alcohol
Isoamyl
4 10.977 57.29 53.25 53.73 18.561 40.12
alcohol

trace . pdak area % <0.1

o] #eFo] = Vel M5 425 Propyl alcohol”7t =4 Ve E AES UE
Urh, S ATZFE Methanol® T 25.19%2 =& kS UEUE AL <o 4 9l

2ol w2 oln opmatEL: ofn|iedto
Aol HFAFS N9 Agel oA Aolrt A& F k. FEE A |

e Ueha g3s mae 79 vsg Aol

23 -
2.0760.2 971 UebgTh, AR FFe vwste] w ARt FRE AR2FU o
! e

Eas

N
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2k, GC-MSell of3] #4d J=FF9 7] év‘i'—
1) Dichloromethane ©]83td ZAd AE=FF9 Fr|AHE
Fo] 3wy FAAHES Lug %—%?} S VB-WAX capillary column (size:
0.25 mmx<60 m)= o] &3to] GC-MS=E ¥43g A3, Fig. 43 72 GC chromatograms:

D= T AT, GC chromatogramoll A HE% peak 2HzFe] EI-MS spectrume th/do

= library A4S AAT §, E5F A vlalste] I FUIEE A4S A
st tH(Table 13). 3% FFE5H 42 1659 F7|d&e] A== 3849
713w 3T 77 dAsY. 3% Tl AEH FrIEAEY WAHE
(Peak area, %)< Al&ol wel zto] & ey, =, FEEshA7F U =3 3%
AN Azl FEHAL U= 2T o Aol B, Aol T7UF 259
A2 (B, CAE  3-methyl-1-butanole] Ht} w& d&HFS veldleoy,
2-hydroxypropanoic acid, benzylalcohol o2 YElgoy, ZHEFWHOR A X3l
T WA= 2-hydroxypropanoic acid?] shefol AR Eekom,
3-methyl-1-butanol, benzylalcohol =o]%loy ol& ALt Ymx] AioAses &

Fol7h §1gle.

2) Head space auto sampler& ©| &3} ZA|E I=ZF9 IR
Head space® ol 93] xAE 3aA IS
ntEIME Fig, 5, 6, 79 gom, LuE&=Hz =d3 wHow 3w

o) $9& @46}04 ojxl A=

99 4% E3 QNS e B4R PR WA e Aol v 1
o EQewd uet Aol nglth. 3, 3% FF LT cthanol FFol Y
Y : B

ST W} ethyl acetate
A= AA AZol7t ¢l
:'

A]
Aok, w3 FE 2% WIH(30T, 40T, 50C)0] W 3k 7|8 BA o glo]

AE 4 ewst dedeE 1% Ag-&% ARG ot P/ YRe] AAuEe Y
exol 9T walth, Wb wwd oo AAUAE gre dEel sd 4
Sl 24 o) BT ASE FUAAG. B, SAFEUH head space S
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Fig. 4. GC chromatogram of aroma compounds prepared by solvent extract method
from Jindo Hong-Ju.

A Aoz Az, B AFdA TUE E5 1, C AT 7RI F5 2.
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Hlae] = o, §iFEHS o83 %71 head spaces ©]E&F WHEG Y B
Aol AEHd=H, ol SR FE8te] =AY &) Eol head space ol o] s

bl
iy

d AVIEEEY ¥ B2 1T 2dE e FAE AT 23y
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™
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e
i
g
=2
o
N
R
e
o
N
oX,
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head space
o goje] Yre FRstm Ao,
H %

space™ol 93

Table 13. f7]&wjo] 23t &5 I =EF9] Fr|dE 4

Peak Peak area(%)

tr (min) Compound

No. A B C

1 4.16 2-Methyl-1-butene 0.13 0.31 0.27
2 4.41 Acetaldehyde 0.10 0.03 0.09
3 5.05 1,2-Dichloroethane 0.13 0.12 0.11
4 5.23 Ethyl acetate trace 0.04 0.08
5 5.45 Dichloromethane 88.0 86.5 87.2
6 5.60 Ethanol trace trace trace
7 6.42 1-Propanol 0.09 0.09 0.08
8 6.90 2-Methyl-1-propanol (isobutyl alcohol) 0.40 0.42 0.29
9 8.00 3-methyl-1-butanol(isoamylalcohol) 1.83 2.71 2.59
10 9.38 2-Hydroxypropanoic acid 1.94 1.41 1.75
11 10.20 Octanoic acid trace trace 0.04
12 10.39 Acetic acid 0.45 0.25 0.26
13 10.58 Furfural 0.06 0.69 0.33
14 11.17 2-Hydroxy—-4-methyl-pentanoic acid 0.07 0.02 0.11
15 12.06 Decanoic acid trace trace 0.08
16 12.39 Butanedioic acid iethyl ester(succinic acid) 0.10 0.27 0.05
17 14.79 Benzylalcohol 0.55 1.10 0.27

trace: peak area < 0.01%.

A AEER ez Az, B AFAM 7Y, € ATl 9.
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Fig. 5. GC chromatogram of aroma compounds prepared by head space method (307C)

from Jindo Hong-Ju.
Ar ABMHoZ Ax B AlFdA FJ3 FF 1, C AlFolA F+H8 T 2.
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Fig. 6. GC chromatogram of aroma compounds prepared by head space method (40°C)
from Jindo Hong-Ju.

Ar Ao Ax B ATAM TUR FF 1, C ATAA TFHE FF 2.
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Fig. 7. GC chromatogram of aroma compounds prepared by head space method (50C)

from Jindo Hong-Ju.

A Ao Az B ATl 7Y F5 1, C ATl 9% F5 2.
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Table 14. Head space " (307C)e] 93k A%

<
S

A
Al

A
M

7ol 714

Peak c q Peak area (%)
ompoun

No. (min) P A B C
1 4.74 Acetaldehyde 0.42 0.31 0.65
2 5.58 Ethyl acetate 2.42 3.18 9.36
3 5.93 Ethanol 66.69 31.56 45.20
4 6.74 1-Propanol 0.15 trace trace
5 7.23 2-Methyl-1-propanol (isobutyl alcohol) 0.26 0.54 trace
6 7.65  2-Phenyl-2-propanol(a,a-Dimethylbenzyl alcohol) trace trace trace
7 8.34 3-methyl-1-butanol 0.64 0.96 0.28
8 9.68 2-Hydroxy propanoic acid 0.13 0.24 trace

trace: peak area % < 0.01.

Table 15. Head space WH(40C)ol 93t IS Fo dr|AHE A

Peak c q Peak area (%)

ompoun

No. (min) P A B C
1 4.74 Acetaldehyde 0.69 0.34 0.92
2 5.58 Ethyl acetate 3.90 6.44 17.04
3 5.93 Ethanol 39.59 32.29 37.58
4 6.74 1-Propanol 0.1 0.19 trace
5 7.23 2-Methyl-1-propanol (isobutyl alcohol) 0.48 0.89 0.34
6 7.65 2Phenyl-2—propandl(q,a—Dimethylbenzyl alcohol) 0.39 0.19 trace
7 8.34 3-methyl-1-butanol 1.00 3.34 1.61
8 9.68 2-Hydroxy propanoic acid trace 0.22 0.37

trace: peak area % < 0.01. Table
shA | 8ul5E 2 head space™H-S Hluwa] & o), vjFEHE o]&gk B-97} head

spaces ©]83%F WHHU ¢ W2 AFo] AFHAT, o SR FE5] 2AE &

717d3%°] head space®ell oJa L3 H PR o] B PR 2FH AdSS
gorst 4= Qldth. 181} head spaceel o8] EHE FTARL SujFEHd o8 %
AR F7PE By F dde] S ekl Ao, 1zt 74l o3 A H=
/-2 head spaceoll ©J3l] EFH Aol W} HIHo] s O AR}
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Table 16. Head space ¥ (50TC)| 93 A =539

P A

Peak % Peak area (%)
No. (min) Compound A B C
1 4.74 Acetaldehyde 0.85 0.43 1.02
2 5.58 Ethyl acetate 3.26 6.33 16.29
3 5.93 Ethanol 74.13 57.43 57.44
4 6.74 1-Propanol 0.11 0.19 trace
5 7.23 2-Methyl-1-propanol (isobutyl alcohol) 0.35 0.89 0.28
6 7.65 2-Phenyl-2-propanol(a,a-Dimethylbenzyl alcohol) trace  trace  trace
7 8.34 3-methyl-1-butanol 0.84 3.31 1.26
8 9.68 2-Hydroxy propanoic acid trace  0.23 0.17

trace: peak area % < 0.01.

Ar e er Alx, B AlwelA 79, C AlzelA 7

W (Aspergillus kawchii)o]-§ 4=re] A= (s/p)ke]l 5714

2= kAL, FESUTPESESH >SN o' FALE I

Table 17. TFA2E TaAE JFAxzFY 9rte W)

Experime Fermentation

Saccharogenic power(s/p)

g?éilp (tcllr;; rice barley glu;iecrélou black rice }Tgﬁﬁ
1 104+£8.9"  90+5.9 249+11.6 21+3.6 197+8.4
A 2 269+2.1 138%x7.8 473+£10.4 75x2.5 417%6.8
3 4494+10.3 319x1.9 720x14.5 71x6.4 605%+16.3
1 27482 182x2.9 365+£9.7 79£10.4 279£9.2
B 2 692+6.1 373%x4.1 728+8.5 118*4.6 519%11.1

3 946+£17.2 724%£5.9 1,014+9.7 215£13.7 997£7.8

Ar 8 263 71 5RA< FEAt Az TR A3 10% &3 3 35T/75%R TE)
B: W=t3t XX} Aspergillus kawchii AFE( 1¥F G33F2] 0.1% &3 ¥ 35C/75%HR &)

© the mean £SD

(n=3)
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Aol s wAF S0l oH e T HAFH7] v olH ] =

Table 18. TFAx& TdaAd <4 wg T W3

. Fermentati acidit Amino acid ethano
Experimen Temp . . Free suger yeast
tal group on (C) pH Brix Y (Glycine (Glucose%) cell count
time”(day) (me) 2/100ml) V/v%)
1 3.75 8.5 25.8 0.195 1.02 4.5 78%10°
3 40 94 87 0.3 1.82 9 47x10°
A 5 25" 3.69 9.9 8.6 0.26 1.68 13 32x10°
8 3.7 10.3 8.9 0.28 0.18 11 11.7%x10°
11 3.95 10.7 9.3 0.28 0.32 10
1 3.82 11.6 174 0.45 10.72 5.5 97x10°
3 3.91 12.6 8.5 0.57 5.76 9 33%10°
B 5 25 3.84 12.8 7.2 0.43 6.67 13 125%x10°
8 3.71 12.9 7.2 0.45 2.28 12 3.2x10°
11 3.88 13 7.3 0.45 1.46 10
1 3.55 19.8 6.5 0.135 104.8 8 104.4x10°
3 3.73 10.9 8.2 0.09 1.76 12 31x10°
C 5 25 3.51 10.7 8.1 0.06 1.296 13 42%10°
8 3.45 10.7 8.5 0.0075 0.153 10 11.9x10°
11 3.74 10.8 9.0 0.09 0.62 11

et NFTE ARSI 9F22.5% &9, AR(FERE) 0.01%, =37 F #k= 2a)

w0 12k glgk 3 A]ZF 7 ¢ Incubator &%

ot

Table 18.3 #o] YEIRTH. pe
bt o] g AEFE]

p A

® =
Fo WEA 1 grdAgor W

o
iy
)
o

(Aspergillus kawchii) ©] ]
AGe Z7)o) Hs] wart AP A3 FHAaEAA dFE WSk 22 T E 5
UAAZF 7H =g 3 & AAE] ZFAST. aRe] 5 VA AlET BT E

$4% A3 7

k_‘

0
B
i
fo
ro
ol
o
38
)

MEAE AEZF dEd 7 & AR xo)= Table 19.3 o] e, <
AL FEES MNFTFE H7, e HU7F geoldlen AEFES o8
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2At}h. Methanol 2
odor, Tasteol Al frejido] AAEA] LI TE, AN FEE= B, CAIESF F 7FA] 7} A
BT fFYAeo] JIA-HAY. 53] HE FRoE Alxd 59 AS F o-HAA

result Sensory Test
Experiment
al group ol acidity(  ethanol product Methanol(mg/ odor” Taste*
mé) rate(%) mé)
A 5.28 0.6 33.9 0.22 1.687° 1.812°
B 508  0.85 47.1 0.13 2.875" 3.062°
C 5.28  0.55 48.4 0.53 2.75" 2.437°

* Means scores judged by 16assessors based on 5 point scale(dislike extremely : 1, dislike : 2,
neiter like nor dislike : 3, like : 4, like extremely : 5)

Means scores with same superscripts within a raw indicate no significant differnce(p<0.05)

v, ZEFQ 35 AZE A HaA o] &e AxY AF
IFEA T AxRE BEaAS o8& ojdyaAl o # 2APAIE Table 20,
21, 22, 23.%} Fig. 8.3 o] yelte}.
g AE oldk HaA G WM s A TR AMRESs dFdde Rt F
18

fot
2

w M
e
2

W OESl WadAE AR, WEEe 27 MRSl Erhh dasel wR
REE Waph A ol Arst wangel AnRuss Awst F78E
FAE vebsth, phsl WSt AEFRE 3UARE 4.0 1, AFFEL
3 o

A45-3.74% e pE YElon | Wiz 4.32004 4.59% YERGA AH] R}
uhe w7iA 71EA 0] e A7 4.54 %] pli7f A dsictan shaE )

WEA FFEE obvlwibEsh opulile] Wsbe AFFHA WIFE TAIUA
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Table 23. Wra Aol Wl 3o BSHAF =4
HETE gt Megte=

(acceptabillity%) (acceptabillity%) (acceptabillity%)

o] w9t 23 46.2 30.8
7%l 7V T2 = 33 40 27

T AEW3E Table 24.3 o] YEhWY, %9
t}. pll W3kE 27] 3.673.72 AAagia, wE 34
sgua ozke) Aolrt QY. FEe] Wsks 1A WA E8 0E T AN 2

= dashs GHE wel T & dbes 2w
Zu] 15,738 15.2> ®el12.7> 2 11.8> W7FE 10.6°02 FAE A S|t
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F Table 25. % o] Yebgtth. Az =dle] &

1,774mgS.2 lactic acid> citric acid>succinic acid>tartaric acid> acetic

o o

:ﬁu mg

_}1_1 HJ X

o Mo flo
o
ut)
o “‘ L

nk o
Ho
N
r>~
14

acid>malic acids= ©]lt}. £3] lactic acid, citric acid, succinic acid®] &so]
AA G712 90%] Q]S AHH| e, RHow WrtER AxE £yl A
714k g o] 71 woka A AFow {rAbgEFe] vkt A A S 2 lactic

acid, citric acid, succinic acidsso 2 dHFEo] U2 A3,
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Table 24. 9= TF A X HFAZF) AR W3}

Experimenta Fgrmentation Teenp oH Brix acidity A?glr;?ciiceid Free suger ethanol
1 group time*(day) (0 (mb) /100m1) (Glucose%) (v/v%)
1 26 364 85 118 0.72 12.7 4.3
3 26 380 88 147 0.82 4.2 9.6
rice 5 24 397 92 215 0.66 45 12.8
8 23 382 115 131 0.63 1.7 11.6
11 23 389 116 133 0.29 0.9 10.8
1 28 363 130 152 0.48 196 4.4
3 27 372 121 188 0.68 5.3 10.9
glutenious 5 24 379 108 207 0.57 7.2 13.8
e 8 24 377 121 157 0.55 1.8 116
11 21 379 125 163 0.29 2.61 11.2
1 25 371 93 127 0.70 10.7 4.0
3 26 398 97 142 0.77 5.21 9.4
barely 5 24 404 102 166 0.71 6.8 134
8 22 384 138 123 0.70 19 11.0
11 22 410 133 112 0.35 1.8 103
1 28 365 134 106 0.32 37.4 4.2
3 24 388 126 131 0.48 3.27 9.3
wheat flour 5 24 379 109 162 0.29 3.04 14.7
8 21 371 131 188 0.42 0.42 135
11 21 380 127 159 0.24 0.18 134
1 25 372 34 167 0.08 2.7 2.3
3 25 381 38 194 0.13 5.92 2.8
black rice 5 23 376 59 196 0.25 3.2 5.7
8 20 371 96 167 0.23 0.9 76
11 20 380 97 1568 0.13 2.22 8.2
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Table. 25. ¥ &5 =8 Tazs 7|4 &% W3

Experimental group Total citr.ic Lactic acid Tartjaric succ.inic Ma‘lic Acgtic
(mg%) acid acid acid acid acid

ricex 1180 286 678 38 107 13 58
glutinous rice 1006 154 623 48 94 25 62
berley 1774 387 988 72 208 48 71

wheat flour 775 148 468 29 89 21 20

black rice 327 106 68 ND* 71 ND 82

“ ¢ fermented after 11 days

sk

: not detected

4 HE X85 Fusel oile] WSHE Table 26,3 o] Yelwth, L& 1144
Zt=B Methanol &2 H7F>3a>H>% =tlso=2 7F 0.2, 0.159, 0.149,
0.11mg/ml % ZAFE AT, n—propyl alcohol(0.0370.07mg/mé), iso—amyl alcohol
(0.0170.08)7h4 SHF5o] AU,

Table 26. ¥+ Ag P a5¢EF J+ A

. Raw meterials of breing mash
. fermentation -
Experimental group . glutinus wheat

day rice . barley black rice
rice flour
5 0.088 0.020 0.018 NT NT
Methanol(mg/m¢)

11 0.11 0.159 0.149 0.20 0.070

n-propyl 5 NT NT 1.86  NT NT
alcohol(mg/me) 11 0.039  0.032  0.06  0.034 0.076

5 4.29 0.92 3.501 NT NT

isoamylalcohol(mg/m()

11 0.0118 0.144 0.080 0.102 0.044
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Methanol, Acetaldehyde 32 FAHAre]l 7]E2(FF 2 Methanol 1.0 mg/ml)E

%
oA YA WIREZ A x2S TFE vwd S pethanol IFS YERNY
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Table 27. & b8 F5E

y = b

Raw meterials of breing mash

Experimental group

rice glutinus rice barley wheat flour black rice
ethanoll product rate(%)” 57.4 53.7 47.3 62.7 27.6
pH 4.12 4.08 3.82 4.63 4.21
Total solid™ 0.09 0.10 0.11 0.07 0.08
Methanol(mg/m¢) 0.530 0.698 0.718 0.994 0.048
Acetaldehyde(mg/100m) 39.71 42.49 18.92 121.49 1.01

* A0%ethanol volum/total Raw meterials weight <00, ™ ' FEZA7]o]| & (ZHH7EATFA A=)

A4 A3 T BeAA A= Table 28.9F o] YElGTh, 23} F&A 2
TFAA odore] frelide] A A FAAT, YA Alge= gAg xo]E ERY
Ak, taste®] A 57HA Alm BT foAdo] JAAHUN FUHA BF &, ]
gho] -3k A3E A 2Yu AAAY Vlsee B, o] $-siilar v
Ae AT BEAzR S50 vlste] "AA] el felido] gle AR XA}
FQtt. odor, taste, AAAHQ 7|ZEE XA &, @ B} IFE AX
st 902 7hd st et 7lgskitt.
Table 28. Y= A|xdt 79 H5AA 27
Experimental group odor” taste” Total acceptability”
rice 4.00° 4.50° 3.25%
glutinous rice 3.75" 3.50 2.83"
berley 3.16™ 3.08 4.16°
wheat flour 2.33° 2.25% 2.25"
black rice 1.83¢ 1.67¢ 2.58"

* Means scores judged by 16assessors based on 5 point scale(dislike extremely : 1, dislike :

dislike : 3, like : 4,
significant differnce(p<0.05)

like extremely :

5),
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ol =2 =9} ofm| - AbS 55%9] QlEElEko] ulg )7 3, 5, 8 4.2, 4.6, 4.8
g5 g v&iA =2 @S JUEs e, 40%7F 3.3, 3.4, 5.4 YERYA 55%9)
40%7F 20%, 30%l wBls|A olu|i=sko] Ho] FAFE = Aow FutE T},

Table 29. 97 FHE TF AR &5 54 54 B

2 He ¥ pH 3 %= (Brix%) A=

da77H ) 1 I m 1 I I m v I I m v
3 3.76 3.56 3.67 3.69 13.4 11.5 11.7 11.8 17.7 16.4 16.8 17.2
5 3.83 3.58 3.67 3.69 13.2 11.6 11.8 12 17.8 16.5 16.9 17.7
8 3.89 3.74 3.79 3.81 13,56 12.1 12.3 12.6 174 17.1 16.9 17.6

I : control(55%), I :20%, II : 30%, IV : 40%

to] £F Axd Sulel BeA 54 24

H
o
=
@D
wW
(@]
A
Al
%
ol
tlo
gt
i)
ol

ott o3 & obr] 2t o] :=2H(g/100ml) &5 E(%)

HERMSD 7 o m w1 n m NI 0 m IV

3 4.2 1.8 24 3.3 031 0.13 0.17 0.24 7 3.2 6 7
5) 4.6 14 22 34 034 0.10 0.16 0.25 9 7 9 9
8 4.8 3.2 4.2 54035 023 031 0.39 12 12 12 12.5

I : control(55%), I : 20%, I : 30%, IV : 40%
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o} 518 0] 1:11;;}15 1} 5 7]
HleA =2l A &g Barh dojus edE fHvF S Aew ddyar, 30%,
40%, 55%%= A9 Hl%t‘& dze HaE e o dkdn
T Az AHEEE d el mE T = 2l
Mg A3 Table 31., Fig. 9.33ko] Uepstt. £ Ajso
ME FEZXH O FE Acetaldehyde, Ethyl acetate, Ethanol,2-methyl-1-propanol (isobu-
tyl alcohol), 3-methyl-1-butanol (isoamylalcohol)®] 3|¥+A 7| ES TFf-3laL
AATt. Acetaldehyder & 34 5 ethyl alcohold &X] &3t 2ksh} ofm| =Xk
O RNY Doju|, BItEEAT] SO ofste] WA ET. Etherot 22 A3 A=HE
UEH = acetaldehydes= A5, #F, dE2LFAME HaEd dioly 53 W59

95 Ggol

S0y 9] gRe

M

MEAT A YT, FAGH =AEFo|H Y o= ¢ eSS, A%
g A&7 dEvs IES stad $of v w2 IS AEHAUT.
Table 31. F&FH WEZF9 Fr|4E
Headspace (307T)
Pea Peak area (%)
k L Compound
(min) A? AP B* B> ¢ ¢ Dp* D

No.

1 4.725 Acetaldehyde trace trace trace trace trace 0.17 0.31 0.33
2 5.450 Ethyl acetate 0.42 0.42 2.05 0.9 246 3.81 4.57 4.95
3 5.692 Ethanol 21.39 21.68 77.56 34.34 52.44 77.13 77.73 74.90

2-Methyl—1-propanol
4 6.842 trace trace trace trace trace trace trace trace
(isobutyl alcohol)

3-methyl-1-butanol
5 7.742 . 0.24 0.17 0.54 trace 0.43 0.46 0.45 0.42
(isoamylalcohol)

trace: peak area % <0.1.

A : distilled liquor which was consisted 20% kogi. B : distilled liquor which was consisted 30% kogi .
C : distilled liquor which was consisted 40% kogi. D : control.

c distilled liquor by no passing through gromwell.

: distilled liquor by passing through gromwell.
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Fig. 9. GC chromatogram of aroma compounds prepared by head space method (40°C)

from koji content
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Ethyl acetatex #AH3Fow =Gl Fol shiHe AaAEAte] amet At A&
o= esterdtyo] AFHET. WF, AR AT FQ ester JEoli, HFoIAE A
9=, AT esterF FolA ethyl acetate’} 7F4 ©e Aoz HuE o] 9l
i F=rF EFow 93|y mue] fUcle] Hi= om dEHrh. o] AHES
acetaldehy$} #& Aoz HEHAOY, A= ol 30% sFolAd= 1 ol

o2
~N
ox
Mo
ofy
N
N
o

7
wolthY | Alcohol &7 AE Z ethyl alcohole A|29] 3|4k
al

=
Lo oko]l A=HAa, E3] 30% MFo} 40% WMF = FTF )

&‘ﬂ

T 4T = o] HEFHJSY, 19 20995 2 FF, 30%EFolNE 1
gheFo] wkelth. 2-Metyhl-1-propanol(isobutyl alcohol)2 R& AlE oA ug Z
2 oFol AEHA=, ©li= ethyl alcohold} FAFSH O 2 valineo 25 7}z &
oot 7tERANE o2 HAY =, 53] AdiulA oA wWo] AAPEE= Ao
2 wBuso] kY. 3-Methyl-1-butanol (isoamylalcohol)< 0.24~0.46% AZ5 0

W, 40% &FolA 7HE = ol AW vy o R g ol o) ofn
=R leucine = H-E FAE W, o] FFuje} F&o FIFo] F aF s A
Folt}. iso—amyl alcohol™ iso-butyl alcohol n-propyl alcohold} &7 fusel
oil®] A#oltt. fusel oil> &F Qb A% o W stz oS WA
o EAekdE FRF ek A=, weu, Euhs o] |t b S5 o
¢lo] 7%= sh= AA el Falg dFS F= AoR A Un. 2FFAAAM F
gubel A5, i EALF, 27HR] A7) fusel oil AR FolA WA o®
iso-butyl alcohol n-propyl alcohol®t} @& Aoz wuwEw Pe=g®, 9
Table2el A BE &5 9 9T A% iso-amyl alcohol®] iso-butyl alcohol®T} ¢
B2 ol A=HAT. AR npropyl alcohol HE=W A et

LaAE e AETES o8t ded dads 1000, 125%, 150%, 175%,
200%3t A= A5 =59 334 5EAE Table 32, 33, 34, 35, 363 Fo] utEpRiTt

100%9] gHgollA pHe TaE7|Zre] 11 e AT FFo] o ¥ s Use
W, R dErsol Wmdrt 9A yeigt. e Wt = 2gribE

ol
o

o

oF Aol W7l dojupx] ko opn| At} ofn| ikl wiaito] R = F)
S YER oY A9 vl FES Hlow, A fAhste A Edou HEF
TEo] ofF W 7S yEiyt. d3gE AT wa 59 Aol 17974 HaL
% 7asleE AeS Jehgow | WS 594 1290t 15 A W3kt ¢l
o] 1195 A 3Ftt. BARIFE Wado] AEFSFHT 2Ha SAA/IA w2 AR
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2 v naAel Ak 48 dei.

Table 32. 100% St&of wE waAd 5 &£yl 3tsty 54
2¢t o k5 -
e ST Sl A o e S S Ly &
g |7 (Brix%) = (g/100ml) %) (x10%)
() I I I il I il I il I il I I I O I I
1 4.07 4.12 146134 10 7.2 3 2.6 0.23 0.20 9.8838 10.12 7.2 6 0O 22
10.
3 4.19 4.34 15 13 9 74 4 3.0 0.30 0.23 448 2.65 11 15231 132

5 4.32 4.39 15.513.7 10 74 48 3.2 0.36 0.24 3.24 1.12 1217 50 24

8 437 4.4 157142 10 75 64 4.4 048 0.33 3.21 0.37 11 13 89 3.41

11 4.45 4.3316.1139 98 79 7 52 0.53 039 248 0.97 11 111.65 2.25

[ oM 0 AETE

Table 33. 2aA|E Ealslo] 125% g wWE T &85l 38tz EA4

2¢ W . BE o oAb oplwt 0 gme gus
= (Brix%) = (g/100ml) (%) (<10

g 7] 7K
el) I I I 11 I I I I I I I I I I I I
1 3.72 391132 99 9 7.7 2.8 2.2 0.21 0.17 1048 4.02 5.6 8 332 29
3 4.06 4.18 13.111.5 10 82 5.2 2.9 0.39 0.22 3.82 1.79 5 13.5 178 62
5 421 419 13.211.9 11 83 54 3.2 041 0.24 1.38 064 7 17 250 2

8 4.30 4.18 13.8 12.6 10.28.05 6.3 4 0.47 030 1.18 0.28 8 13.5 5 -

11 431 4.21 13912.8 9.8 85 6.6 o5 0.50 0.38 2.89 0.36 8 11 O 5.1

I:wEg, 1 A5Fs

125%°] grgol A plie Ha7|ZEo]l 1A dEr5ol ¥ w2 ghe Hee

A
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e
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N
)
offt
e
N
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me
2
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X
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o
i)
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, W=t BTl A UEelgtl. AR e] Wato A= ot
72 3UAREH dAsA FAHA=H AEFE 1Y 2Fte] wshrt vels
1=
Table 34. HaAE gelste] 150% & 2 35 49 35 54
29k oH gx g opH] 1= AF o] Ak et DS iEf
3 (Brix%) = (g/100ml) (%) (<10
uk g 7] 7¢

(¢p I @ 1 m 1 m 1 O I O I I I O I 1.

1 4.2 3.7 11.6 85 174 25.8 6 2.6 0.45 0.20 10.72 1.02 5.53.5 408 193

3 45 40 126 94 85 87 76 4 057 030 576 182 9 4.5 33 47

5 44 36 128 99 72 86 58 3.5 044 0.26 6.67 1.68 13 9 125 32

8 43 3.7129103 7.2 89 6 3.8 045 0.29 2.29 0.19 12 13 3.2 -

11 45 39 13 107 7.3 93 6 3.8 045 0.29 146 032 10 11 - -

1w, 0 A5%s



g ste] 175%

8l g

Forsol BE FF E90

R

o}u] e

pH A

(Brix%)

A

ov] 2

(g/100mD)

11

3.79 3.74 9.5 7.7 7.6

42 4

10.1 9.2 7.4

417 4.2 10.5 9.7 7.8

4.38 4.02 10.6 10.1 7.2

4.40 4.02 10.6 10.5 7.5

7.3 2.6 0.20

8.2 44 0.33

8.5 3.8 2.6 0.29

85 5 34 0.38

87 6 3.8 045

0.14 7.46 0.92 3

0.17 3.84 1.79 6
0.20 1.48 1.38 6.4
026 1 013 6

0.29 2.77 0.74 54

233 19

14 68 0
10 1.1 -

11 4.15 13.95
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& vebgth BRSE 206 WA aRdQAT WFEe] BE 5AANAE KR
S8 woltl sUAelE FAS gadtgon, AEFEuT Wi A 743
wasts 4% vehgt

Table 36. HaAE gelste] 2000 oo 2 35 459 g5 54

2%t _%% ol g e opm Ak ohm] At - A= igf
= (Brix%) = (g/100ml) (%) (<109
Elged s

[ o I o I o I o I o I o I o I I

4.18 3.86 13.76.756.6 7.3 1.8 1.4 0.14 0.11 15.56 -0.121.8 6.9 4 10
3 4.21 3.86 104 7.7 7 8.1 3.4 1.8 0.26 0.14 442 2.207.2 10 113 7
5 4.25 3.8510.4 8.46.8 87 4 21030 0.16 248 0.217.2 10 24 O
8 4.3 3.8510.6 97.292 42 32032 024 227 022 7 10176

11 440 3969 946.893 52 36039 027 217 1.15 7 108.65 15
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pH = (Brix%) s &E(%)

[ o0 mom v I o miv I o m v I oI I N

1 4.36 4.85 3.56 3.71 3.7 5.1 7.99.8 2.88 456 4.83 527 2.256 45 1 64

2 4.05 3.89 3.47 4.8 4.7 7.2 898.63.11 4.76 9.74 479 6 6.3 3.2 11

3 4.12 4.29 3.67 4.16 6.6 9.3 8.89.563.52 6.51 11.93 4.93 10.9 125 7 12.18

4 4.20 4.13 3.28 4.16 6.8 10.3 9.1 9.7 3.01 8.29 13.61 4.63 11.6 13.6 6.4 12.21

5 4.16 4.38 3.48 4.43 7.5 12.8 5.1 9.6 5.43 9.77 6.82 5.96 11.2 16.513.5 13.6

I @ 1% 23 500g + 2% &Ha] 7} 500 0 : 19 X 1000g + 2% &1 7} 400g
m : 1% X2 1000g + 2% 27 800g, IV : 1T HE] 1000g + 2% &-H ] Z+ 200g

Oeds gelste] 5 Ax £5l9 pHe WA s AAHez Aashe 43S
veldlon | 1v B8 1000g, 29k 2 ZF 200g= WHI7F ALY g, d== 4
Qo= 19 B 1000g, 2% 2rF] ZF 400g¢] A9 5444 12.8%2 71 =& e

Q gl %“'E—

Uebg . Ates Srbehe A¥de vEisten, 432 19 B 1000g, 2t
2]
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oFZF TUVElAA HaE7Izte] A A dAHI e yElgow, thE 2koA=
Aol A4 s FAEE AEFS e
Table 38. Y= 7I17HE a2 5 Ax3 &9 gy 54 4
pH = (Brix%) A=
=71 7K
I il il I i il I il il
1 3.84 436 3.96 21.9 14.1 14.4 12 82 128
3 3.74 441 4.06 47.3 14.3 137 18.2 8.4 12
5 3.76 441 4.15 152 14.1 138 206 83 11.8
8 424 445 416 146 14.1 138 21.2 85 12
11 392 449 419 13.8 14.1 136 21.3 86 118
I 20C g, I : 25-30C &, I : 30Co| s,
Table 39. B 2L%W &TF A %3 £yl 3lstz B4 22
ctzy|zb  ollk=ttE  ofo:di(g/100ml) Y TE(%) &24(x10°
ol
(&) | o | I Il N TR | I Il
1 41 5 52 030 037 03 0 9 6 160 7 60
3 44 6.3 6.5 032 046 048 33 8 8 100 12 89
5 5 6.6 7.8 037 048 057 63 6 9 62 13 29
8 5.8 6.6 8.8 0.42 0.44 065 10 13 9.5 68.2 4 5
11 7 6.8 85 051 050 062 6 9 7 39 2 1.2
[ :20C &&, O : 25-30C &&, I : 30Co|Aa,
G 7 GeeEd 559 #39] ot opnwgke 20T eF 30T o)
M= Ha7itte] AHsTFE FUMete o] Below, 25-30TCAA = 394 F7F
sttt 1§ dAS o2 fA = Aol yEwrh. ¢3S E YAl 20T+

_65_



10%, 25-30TCeolAl+= 13%, 30TColdel A= 9.5%= YERUA] 25-30TColAe] Wa&ol
7

S A4S & 5 AT AR E 20T B2 o] anvt EA%e Ao
= Ueiht. oyl Ay VEor FF AXxT Ul "HE 72 8 olideln

I+ Table 40.,
Fig. 10. Z} o] Yetwrt. #ao] o] mE 4 F29 453 oo 2Add
U]

| Axeloz Ao o5CHT =S 7o 7 7}AsT). Acetaldehyde: 0.30 ©] 3}
o] o HEHJa, WFo deFo] T FEFHTE ¢ WAt Ethyl acetate
=200 25C 2aoll A 4.30~4.84%= H] S8 o] AZH o), A WA=
o W& o] HEHATE HEIF 20T LA E HFoAe FeFe] ¢ Edkon), 2
5CeF A2 goae T4 1 Fo] ¥ Bol A=HA. A=9 Iad I71A4
B 7 2 H4S AATF= ethanole] AEF 7 257} Zold4E ¢ @wol A
=50}, isobutyl alcohole A& Wast £ HAE ko] 0.24%2 AS Aok &
E A BoAE 1 EAqto] ZolHTE. isoamylalcohole oE %71 H24=E 107
= WA o] Zoh
Table 40. Wa%H AEFFo 7|
Headspace (30TC)

Pe Peak area (%)

ak ff? Compound b b )

No (min) 20C® 20T® 25T® 25T RT® RT

1 4.725 Acetaldehyde trace 0.18 0.29 0.30 trace 0.16

2 5.450 Ethyl acetate 484 430 4.46 473 1.24 1.36

3 5.692 Ethanol 46.72 49.61 65.25 7194 76.07 75.15

4 pasp o Methvl=i-propanol o oy oce trace trace  trace  0.24

(isobutyl alcohol)
5 7742 O_MetWITITBUtANOl 505 906 035 049 067  0.62
(isoamylalcohol)

trace: peak area % <0.1., RT : room temperature.
® . distilled liquor by no passing through gromwell., ® : distilled liquor by passing through
gromwel ] .
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Fig. 10. GC chromatogram of aroma compounds prepared by head space method (4

0C) from fermentation temperature

_67_



s FERd e

=

7t.
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Table 41.

Decompressed distiller

Stainless steel distiller

Yield(%)" 30 85

Alcohol
content(%)

45

45

9hr Shr

Distilling hour

* Yield = soju/total mass weight <100

H71

45% =
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ol

il

==
R

stainless steel At

L
R

ol 7Hg ®ol A=Ak, o

ol x
H

Aol mjs)
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Zele AR FLT.
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o

o
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I GC-MSE o]-&3to

3

§ AR golny] 9

A
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=
=

bl ol

S

oz <l

il
h

o) wEzE A

=
=

o] A
o7 ZFH3I IE=ZTFo A acetaldehyder= 7

At

A8 w5

o, o=

=7 =4 YElgS Aozt AlsE T, Acetaldehyde, 1-propanol, iso-butyl

<

A 7]

A A

Kol
T
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S vgE AEYUI, ethyl acetate, ethanolS& BE A Fx3dlo] 74t Z=HAo=wm =
T AT Fo A =& &2 HEFAT. I Fr] AR 24 A9 s HA
o7 FHI AETFU AEFTFHeR TR AT T vE o e IuA g
7] AE BES UEMHS & 5 d9la, dEAA dde] dES agste] AuE A
I e Fe FolshA g 2 ToE Y THHeE SR A=EFUT VEE
7t =& Folgt AFREHAT
Table 42. SFWHA W& N=FF9 Hs3AL
Experimental group odor” taste” Total acceptability”

| =i 2.50% 2.30° 2.50°

| =i 2.90% 2.90° 3.10%

- i 2.90% 2.70° 2.80%"

= ii 3.30° 3.00° 3.30°

* Means scores judged by 16assessors based on 5 point scale(dislike extremely : 1, dislike :
5), Means scores with same superscripts within a raw indicate no

dislike : 3, like : 4, like extremely :
significant differnce(p<0.05)

2, neiter like nor

I : Laboratory stainless still distiller , II : Laboratory decompressed distiller
i: Rice, ii: Barley
Table 43. SFWHel e W=FFo F714E 24
Headspace (40°C)
Pesk ts c g Peak area (%)
No. (min) ompotin = =i =i =i
1 4725 Acetaldehyde 2.02 0.86 1.92 -
2 5.459  Ethyl acetate 3.89 415 3.89 2.37
3 5.725 Ethanol 68.50 71.71 48.82 71.6
4 6.445 1-Propanol 0.82 0.44 0.53 0.44
2-Methyl-1-propanol
5 6.842 ) 2.48 1.09 1.64 1.09
(isobutyl alcohol)
3—-methyl-1-butanol
6 7.765 5.37 2.56 2.43 2.24

(isoamylalcohol)

: Laboratory stainless still distiller, 1I

: Rice, ii: Barley

. Laboratory decompressed distiller
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Fig. 11. GC chromatogram of aroma compounds prepared by head space method (4

0C) from rice and barley Jindo Hong-ju

_70_



o

=

43.9%, <

45%9] 88 YEFYTl. Stainless steel

Glass distiller
(cuppor condensor)
45
45
4hr

Glass distiller
43.9
45
3hr 25min

Table 44.9} #o] L},
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R

1
T

1

.
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B
%

80
45
7]l
F71A ] SRA E24E0] AY gl ASRE ARFHL
o]

distiller

1

1l

4hr 30min
7

Stainless steel
. A

Yield(%)"
Alcohol
content(%)
Distilling hour
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B ek Aoleh Alre

Table 45. &5 28d TH7I2 AxT JA=gF9 A 23

Experimental group odor” taste” Total acceptability”
Stainless steel distiller 3.50 3.50 3.40"
Glass distiller 2.50° 2.70° 2.50°

Glass distiller of
copper condenser

* Means scores judged by 16assessors based on 5 point scale(dislike extremely : 1, dislike : 2, neiter like nor

3.60° 2.70° 3.10°

dislike : 3, like : 4, like extremely : 5), Means scores with same superscripts within a raw indicate no

significant differnce(p<0.05)

Table 46. AAE& Gejst S/H7IE ol &t A= IEgTF9 FrdE 23
Headspace (40C)

Peak e (omim) c q Peak area(%)

No. e A ompoun I I il
1 4.74 Acetaldehyde 0.25 0.22 0.23
2 5.47 Ethyl acetate 5.24 4.45 4.14
3 5.73 Ethanol 76.96 79.81 79.88
4 6.45 Propyl alcohol 0.28 0.29 0.27

2—-Methyl-1-propanol
5 6.84 (isobutyl alcohol) 0.27 0.32 0.27
6 775 o methyl-1-butanol 0.82 0.69 0.76

(isoamylalcohol)

I : Distilled Jindo Hongju by stainless still distiller
I : Distilled Jindo Hongju by glass distiller

: Distilled Jindo Hongju by glass distiller of copper condenser

AN SR A 2elste] Alxd J=EF
s GCNSE ol&sto] #AF A= Table 469k #o] YERH.
1

acetaldehyde, ethyl acetate, isoamyl alcohol®]

lo,
o
(22
o

=4 v&E yeggon, F8 AME Z=7/7| A+ propyl alcohol, isobutyl alcohol
H &2 Yelgon $57]7F FE2 wEo7 #8 /7|5 ethanolo] =

o
o ugs et 35R Aol ge fua @) JEe B 9 @ 2 Aol
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Fig. 14. Changes in color value (La) of Jindo Hongju during storage
period (days) by adding of antioxidants (50 ppm).

A: Dark, B: Day light, C: Light (2400LUX)
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Fig. 162 YEUct. Fig. 15-Fig. 16. 9% A3 2 AdFFo|x AFs A w
o ol AFE Aol MEgFo WMAS AT =d a3E JElAd e, g

AsAe FEE FAA MR G O W AR Fig 4.9 fA8)

oot

UelbdS & Ada, dabskAl Hobe skd wE x5 WA x] gy A
o YA Eee ¢ F AT ke AdE wP o=, ascorbic acid,
Na-ascorbate, §-tocopherol& FH7}ste] QbAl, #AAF, A&FolA AFgs A3 B
< 7N FE AGE oA AR Aol WA FwrE WA versken,

A
Na—ascorbate 100 ppm H7}7F % 59 WS ot A AA 7= &35 YERY
Aoy AAQAow A AQl ascorbic acid, Na—ascorbate, & -tocopherol® X7}

T AEFFY] A WA FEE adE YA ek3iv

)

Table 49. =& F9] A A=A Ascorbic acid H7FA] A% W3}

Ascorbic acid contents (ppm)

100 150
Storage period
(days) Dark Day light Light Dark Day light Light
(2400LUX) (2400LUX)
0 14.17 17.27 13.89 14.03 16.81 14.16
7 14.83 17.97 14.49 15.01 15.93 14.07
14 18.26 19.55 19.64 17.20 17.06 15.61
21 18.74 21.18 19.02 17.86 17.69 15.56
28 19.20 19.56 17.30 17.48 16.33 14.91
35 18.04 20.17 16.94 17.02 15.18 15.12
42 19.02 20.55 16.35 14.82 15.01 14.56
49 19.96 20.52 15.64 18.12 14.34 13.78
56 15.41 17.42 13.38 14.65 13.52 11.96
63 19.04 19.48 15.89 15.45 15.66 15.01
70 17.18 17.65 15.36 17.03 12.04 13.33
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Fig. 15. Changes in color value (La) of Jindo Hongju during storage
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T AR AFe AREF 3T flavonoide #AF T-Fo -0H7F EAjste] o] 5 H]
- APl &l 5 Folo] AYolE X i=4l, quercetin® 4% tea catechin
(-)-epicatechindl] B3 -OH7} © Wo] EAjste] & olS Aol Est=t
o =2 amrt ds Aok A Aoy, ole} &g tea cathechin¥}
(-)-epicatechin F7FHt}h o & 3 AR g aE dedded, ole
Bt zA o] A3 0] conjugation H o] A ol ekFA 9l FEo] &S AYolE
8l catecnin® ot €8], quercetine 3EE ZA o o]FZAZo] conjugation® o] U
o] g&ol&d -0H7F Al F27F &b AL, F&ol2e 9@l quercetin® T
z9] a7t FREAAAH, F&o]o] Wo] EAE A9 o] A3k quercetin®]
Hog 23E ZZA7]E= peroxidation ZHgS 3] w

obds= o Ful Holxs Aol AlRdEY. Z& Fo H&A4<Ql
quercetin®] LIZE3FEFE 40%, 2 60%S] FEZTFo|A A3 faE A &

Holgt A& (923 " Tea catechin®} (-)-epicateching #H7}8 Azt atsla=
A7vek Aol vla) ax7F ¥ s & AL, HACA A S tea catechin
o] 7% Lagkel 719 W37}t gle=

A7V H ol =, (-)-epicatechine
3= 2N °F 60%9 cateching $Hfratal 7] wiio] MEFF9 Srole & J3F
= | F25 & 7 AT Ao AHE vtEoE NEFFo WS AAANT=
ol QoAM= FAkstAl R T ksl ag 9 A olEadE 2 flavonoids®] ¥ FF
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o] o gt Aole} AlRHAT. WEEFFY 74 4] A3 tartaric acid7} ol
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AWHA Sl HE Whgol A= A Fakst geZe] FES ol Ry, 54 =g A%
st A5 W W 2 S wet dE B3A, 17 A g 59 vlgol AX
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Fenton Hk-§ 2 Fenton-like HH-&-ol H o] Qo= Flojgk AR EH
Fenton ¥h& % Fenton-like Wh3-o] AHRF-&S T4 shi= flavonoids FH7HA W=
S5 WA A 237t vebd Ao R AtsEn

AA o R NegFo WAdRlS F&olo o3k 4st#-8<l Fenton ¥hg X
Fenton-like Wk&ell o8k Zojg} AlmHw, XIEFFo 7|ehS Fo & F Ui,
FarelA 9 FEo]l e Y olE 284S = Zgn-o]= = tea catechin & H7}
Al AT WMol AAES o 5 AT

AEETFo Fro] WE tea catechin® WAAAGHE HAHH7] 3] tea

catechin 50 ppm, 100 ppm, 150 ppm, 200 ppm, 500 ppme Z+z} #H7lslo] oA u <%
F(2400LUK) ol A detar, EdFe] WA FE= colormeters o83t agto=
UER AT, A% 2712 tea cateching H7bstlou Frdd WE 93-S Fig. 17.
oA A E k7] w4, Q1EF(2400LUX) 2z o =Rt ARSIt FH I
9} FEE 23] H7FSE tea catechin® A% £ WA FAEE Fig. 18.9] vEHY
Atk Ao AFPE v JNEFFo WA AEE YeERd ZO9= control ¥ B]ILA|
tea catechin H7he AAA o2 N=FFe] HAYA G35 veplilar, 4l
A A sEell mE tea catechin® MEFFo WA wbA] @3 100 ppm>150
ppm=50 ppm=200 ppm>500 ppme] £=o & Hoju Ao 7 veElwt}. controle AY F
28744 Lagto]l wh2Al ZAsilont 1 o3 RE= bkl HASEAL, tea
catechin 7k A% 14Y $7HA= Lagkel W3p7F Ao, 1 o] 5= Lagkdl
W37 719 dojibx] @sktl. Fig. 18.9] B <l&#(2400LUX) ol A &S uf W=
T A AxE Yl Aoz FoA AGPES v tea catechin®] HEZFF9
WA wkx] g3z YErskeor . AF Z7]dE 100 ppm>150 ppm, 200 ppm=>500
ppm>500 ppm o2 37 YElgtoy, A 708 Io= 100 ppm>50 ppm=150 ppm
=200 ppm>500 ppm O = EITF UERETE. FAEolM AAE ghol mls| e

(2400LUX) oA A7k gro] Wsk7h AJskAl Webst=Hl, ©li= tea catechin®] F4o]
<2 AeolEste whe3 A Zlojgt AlRHET. tea
catechin®] F&kol] W& MUr=gFe WA Ad axs Ay 23 100 ppme H7HS
Aol az= 71 2901} 50 ppm 7FoF fARSHAl e
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Fig. 17. Changes in color value (La) of Jindo Hongju during storage

period (days) by adding of chelate agents (100 ppm)
A: Dark, B: Light(600LUX), C: Light(1000LUX), D: Light (2400LUX)
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Fig. 18. Changes in color value (La) of Jindo Hongju during storage

period (days) by adding of tea catechin.
A: Dark, B: Light(2400LUX)
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1. A5 ¥ %9y
7}, EAE AE
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AFA FFE FARAA 275 HAAANTt AxE Ao 9
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A : FAZQA SAF A Az
= A& 100%, Watot(Aspergillus. kawachii)E ©]&3 A% KojiAl
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250%, 2=, St pote stillol§ S R A xS HEst] ARSI
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(1) F34+

A= i Fabe] =9 8dAt F55 o3t e §, 1595 &= A, 45T
AF AZ7I0AM 800] AZE Ax, R 10%0)stE X F ARSI

2) BF AxA Az AR JEx1d 79
7h dEF(HEE) Ax
2003\ A7) shd Aol A Al Aatste] Aldeks AR (Japonica type) S T
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g AFAAA A 22 FslY 60TCe AF

H) FFAZE
ol gF 1002 ¢ 00me=d wf 7kA+= 90C= 7}
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715 BPA] ofitell A AAYshE s AF B R g er A

FS 106 AR A% T AFEF9.
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FAM FYF Q&S AAA A= FHS FAEe] AFEEAT
(2) 2337

ANEAAA A7 e T~ E ul=al 9378 FYste] ALttt
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6) %71 Artol ol 72 P4 % A4 P

7 f714

(1) FA2H(citric acid)®} S8 4l(glycine, aminoacetic acid) Yakuri pure
chemicals CO., LTDNAl A|Z3F &% 99.5%0] kel A 2kg&-S AL8-3LS T,

(2) 2 Z%Hacetic acid) Kanto chemicals CO.,INC.oA #|Z3F =% 99.7%°]
& AleFEE 3]AlEke] ARESFIT.

W) AzAx

Al 2)9F sd& Ho R A xstdlt.

) FFA=

Axd AAfsle=E £

0.5%5 H7F 12413F

Az AR Sl AxES 9FE Fske] of7le] Az
F ofststel B4 FFE AHEST.

TR

7 w71, 233 R BT EF A A 74 ¥
7H 713

Al 5ok L A
W) AzA=

A 2)9F AT WHoR Azt

& AHgataT.
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D A& ABEE o] &3 F59 nEFA3

T AE AAE A §F 487 2HAdd 2" R ARE 7], 4 f2
871, oA EE 8715 ARgsklth. 1Ean 7h gl E5E 1009 A
A AYEE FHER 500g8 W2 § 2o A% sAA17IHAM 249 Wits =
ARsESTt

2) 5 A=A Az H4 JAexd 4

7H Ax9 A= HE =

dEITE 4002 2T SHFT 1eE A flask ¥ AxE FEHE 23 F
-2.5+10mesh, -10+20mesh, —20+30mesh 2 -30meshz= A| #E]ste] 0.75%5 Hol 1, 2,

0
3, 4, 5 % 6AIIFEE BAFEsHAA AFPER MAE AT
W) AEAx HAF 74
2o 40%E ZAF FHF 10E AT flask 23 AxE FUE 23 5
-20+30mesh@ A #g]&te] 0.25, 0.50, 0.75 ¥ 1.00%S o] 6417t B¢k A A=
sto] Mg ZAEEGITE
™ Az JAEA AFHE 73
ST 10l 42} 27178 -20430meshql A|2=E 0.50% H7Fste] 6A17Fs<t =5 4t

Hl, o742 No.2, oJ#A] No.62 oz} MZA-S ZAFSIATH

3) FF9 FUF AVt 434 3 FAF

7h A7t FUEY AR - 79

FHF 10ol QA A717F -20430meshe] A= 0.75%9F ohAQ Fprer 2 Fwy
o 747} 0.50, 0.75 2 1.00% FFo2 Wil 4A 7SS AEA A, 18a F
F71E Ax R AHEEY 0.75%9F Azt FUFEHE 27 0.75 2 0.50%

U
’Zl“
3 TFE fEH 30 Yo Wy A 2 AH2(10T)dd HFAAATIHA E59
?:-_1
U

PN
) FUF S HUtel g% 59 FEAFAY
| FUFERE 0.50, 0.75, 1.00% d7heke] orz, pH, e, A%,
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|2 div] 0.15, 0.30 2 0.45% H7}ake] SAdA

4) 233F H7d g% TF FAFY
7h) 2337 o8& =4 4
g 9 vl 0 adS $F
71 F4& 2AET
5) 4% 7t 9% ¥4 I
7H Az AEA 49 37t A% &5 a3 79
SHF 100 4R =717F -20+30meshg] A% 0.75%2F A4 1, 2, 3, 4 2 5%
A7vete] axEt HE T SAANIHA 59 F4S AT
W) 74 849 HUtE s4A 83 a9
1eol &4 2, 3 2 495 H7bste]l A7 F43 ARG
6) 714 7kl Q% ot &3 % AR 53 7
7H &9 {714 ZEobe 9% FA Y
S 100 FAA 0.1, 0.2 2 0.3%, =24 0.15, 0.30 L 0.45%, 1] 2 A
0.15, 0.30 2 0.45% H7lste] 59 4 ZASIA Y.
W) 714 EFR g% =4 Y
S 100 A 0.1%2F 224 0.15, 0.30 2 0.45%H7FE A FAA 0.1%}
22l 0.3% @ A2 0.3%5 H7be 33 FAL xAET
7) w714, 2 3F 2 g9 EF A 9 F2 FY
T 10l AL 0.1%, 2l 0.3% B ARAF 0.3%E b AR A
0.1%, 2821 0.3%, A=A 0.3% 2 ZFxak 937 03647 A FA2 0.1%,
22 0.3%, 2% 0.3% 2 A 9 TF 0.3% 2 BT 3%HIE TF 4
S XA
o ZARRE 9 A
1) pH
HandHead pH meter(model IQ 150, USA)E o]&-3lo] SA 3.
2) 714k
ZT 75 oA (vatman No.2)= oJFstal A F/FE4 A4l
~ 93 -
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A7kste] 100ml = =4t $ FAAE ol&3sle] 543tal Gay-LussackE &3l &
Stk (v/vh) S Ak T
4) Methanol £
Gas chromatograpy(DS 6,200,Donam, Korea)oll 1ul F=3dte] A 3k, oju) =
AL Oven 50C, Injector 200°C, FID ©l®l¥ 250Ceo|ar, A#EL Capillary A#
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sto] S48kl
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3
7) Az
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2. 47 W8 2 2%

Table 1. M= HAETF9 48714, K T7E sA47|7HE 4 54 ¥g

Period Samples

Compound ) TsT TsD TsDy TbT TbD TbDy TyT TyD TyDy

0 0.66 0.656 0.656 0.656 0.65 0.65 0.65 0.65 0.65

Total 9 072 073 075 071 072 0.74 0.73 0.75 0.77
Acid(%) 18 0.75 075 0.76 0.73 0.75 0.76 0.74 0.76 0.77
27 078 078 079 074 076 077 076 0.79 0.79

0 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68

Total 9 0.70 0277 074 071 0.78 0.78 070 0.74 0.73
solid(%) 18 0.74 078 0.76 0.75 0.79 0.79 0.73 0.76 0.76
27 075 078 076 075 079 0.81 0.74 0.77 0.77

0 13.6 136 13.6 136 136 13.6 13.6 13.6 13.6
9 13.7 147 147 149 152 152 142 149 149
18 140 14,8 149 152 153 153 145 15.2 152
27 141 148 149 152 154 154 146 15.3 15.3

Brix(%)

0 34.2 342 342 342 342 342 342 342 342

Ethanol 9 31.6 32.8 320 319 32.8 33.1 312 324 320
(%) 18 31.6 32.8 32.0 319 327 33.1 312 324 32.0
27 31.3 326 318 31.7 325 329 308 319 317

0O 0474 0.474 0.474 0.474 0.474 0.474 0.474 0.474 0.474
Methanol( 9 0.308 0.412 0.494 0.321 0.294 0.322 0.208 0.141 0.168
mg/ml) 18 0.287 0.386 0.465 0.304 0.287 0.310 0.201 0.146 0.168
27 0.284 0.384 0.461 0.301 0.284 0.305 0.194 0.139 0.154

TsT: A E2 & F+stainlessE+FA7F,  TsD: 52 ZF+stainlessE+F2=U A 5%,

TbD: A 52 &F+ 2 A fre] B+ FF U8 5%, ThDo: 152 &F+2 A fre] B +5 W74 5%,
Ty ASAHETHZES7IH7E, DA A ST+ 287 v 56,

TyDo: A EF+2HE7 |+ 5 WA 5%
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Table 2. &8A= 59 %4878, AdE Tl 47108 =4 54 A3}

Period Samples
(mnths) FsT FsD FsDg FbT FbD FbDy FyT FyD FyDg
0 0.51 051 0,51 051 051 051 051 051 0.51
Total 9 0.50 054 055 051 051 054 0.53 0.55 0.55
Acid(%) 18 0.52 055 055 0.52 052 054 0.53 055 0.55
27 0.54 057 056 053 053 054 053 055 0.55
0 0.99 099 099 0.99 0.99 0.99 0.99 0.99 0.99
Total 9 1.01 1.11 1.04 1.02 1.09 1.09 1.01 1.14 1.11
solid(%) 18 1.01 1.11 104 102 1.09 1.09 1.01 1.14 1.11
27 1.02 1.13 1.05 1.03 1.12 1.12 1.04 1.15 1.12
0 16.5 16.5 16,5 16,5 16.5 16,5 16.5 16,5 16.5
9 159 16.2 158 157 159 158 153 157 15.6
18 159 16.1 157 157 158 157 153 156 155
27 159 16.2 15.8 157 159 158 154 157 156
0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0
Ethanol 9 41.8 42.0 41.8 419 42.0 40.9 41.3 420 42.1
(%) 18 415 420 41.7 41.8 419 40.8 41.1 419 42.0
27 41.3 41.8 415 416 41.7 405 406 40.8 41.2
0 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Methanol 9 0.43 0.36 053 043 0.25 0.52 043 0.26 0.48
(mg/ml) 18 0.41 0.34 051 040 0.25 050 0.41 0.26 0.44
27 0.37 0.31 0.47 035 025 048 037 0.24 0.42

Compound

Brix(%)

FsT: 3% F+stainlessE+F 37}, FsD: 3 4EF+stainlessT+F3 U5 5%,
FsDO: 378 F+stainlessT+sMUFA 5%, Fbl: 3 FEF+4 M F2H+5-3 7}

FbD: &2 F+4 A F 2 H+FSUFE 5% FbD0: 343 F+24 A F-2 W+ M u-F-H 5%
FyT: 835 F+2 8371+ 7F, FyD: 33T+ 2 H 7+ 75 U3 5%

FyDO: &g FF+2 0 3 71+5 M- 5%

FEe AeEFe 45 A% 1’Ad w3t FAT A& FF, FHHE L
0.5~1.0% F<ssted, ¢&F T35 A T 38 #Aiss 4dFE Hehden
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g5t 27] el mlste]l BAl= S| 60%, A= 10%7F FAAsklv. ey

A% 180D FREE gzl vimstel, A 2jUAA Aol Wkt 9,
AEAFEF

A
of TFET 487, AABE] T, A7z vE F59 A
o] Wizl Table 3, 49 o] UuHT. e HAETFAAE HYE A 5 a
value (+red /- green)#ke Wsli= A LAAT L valuedte]l S7Fet b valuedtel
A o AES tiEateh Hlwdls w e WskE vebilith. A 1871 %

o= A7 R WsrE Ao gl A7 2771l a value (+red /- green)#b
Hadhs S vEblen, WEHR Laks 719 sk fi9dar, bake okt S
Sk &S WEh A7l Aago A ofFeA A Frsizlon, A4 H
b gFasshs Aol

Table 3. A= HAETF9 48718, AAFY] THE 47708 Ak ¥g)

Period Hunter Samples

(months) ~ Value T¢T TsD TsDy TbT TbD TbDy TyT TyD TyDo

L 277 2700 270 2707 27t 2707 2707 2707 277
0 a 36.1 36.1 361 36.1 36.1 36.1 36.1 36.1 36.1
b -4.7 -4.7 47 -47 47 47 47 47 -47
L 67.7 778 67.3 57.0 579 662 666 57.6 539
9 a 33.0 231 306 342 314 279 324 287 331
b 8.4 101 138 104 119 159 122 106 129
L 60.5 722 64.3 55.0 557 641 66.1 551 53.2
18 a 31.0 22,7 28.1 322 304 263 312 26.3 32.7
b 9.1 107 114 100 11.1 141 11.5 106 12.3
L 54.8 684 60.3 524 524 597 595 531 504
27 a 23.4 204 247 284 251 224 2677 234 274
b 154 134 143 135 14.3 16,5 165 14.8 155

TEET A ALY AAERY TR ofdY SA7I7Et a value (+red
/- green)?te] W3tE= A LA L valueztd =719 b valuegtd] 743 A3ES
Uebdth, 2ea e dEsFRE 3FETo 719 fAkekA Ao WstE dEr
o olyd Am Hol JNLeFgFE 47Tl Y A 4R T FEE

[}
aste] o R AL o & At

_97_



Table 4. &8A= 59 %4878, AAE T7d 4778 A W3

Period  Hunter
(months) Value peT  psp  FsD, FbT FbD FbDy, FByT FyD FyDo

L 747 747 747 7470 747 74T 74T 747 747
0 a 42.1 42,1 421 42,1 421 421 421 42,1 42.1
b -05 -05 -05 -05 -05 -05 -05 -05 -0.5
L 50.7 66.6 825 880 909 84.7 77.1 824 747
9 a 24.9 21.8 8.9 8.5 6.4 9.2 16.7 13.9 16.6
b 1.1 6.1 143 4.0 6.8 14.7 6.9 8.9 12.9
L 50.1 66.0 809 870 80.1 806 71.1 724 70.1
18 a 24.2 21.1 8.3 8.0 6.0 9.0 16.1 13.6 16.5
b 1.6 6.0 14.8 4.7 7.0 14.9 7.0 9.1 13.2
L 50.6 642 795 854 781 79.2 69.1 714 724
27 a 21.8 197 791 7.14 54 8.4 12.2 11.3 13.2
b 9.1 87 154 9.0 142 146 145 13.6 16.3

e S48, AF] TR 200 AF T

of

Lo
129
ox

Acetaldehyde:=

L, AR AEE

D

}_.

Ethyl acetater™ H&&T+ 27| Hla|A A%
13to] Aatatia ofzhA
TUHFE AWM Aee
£ AelTe A7l 4
Ethanol& 477 ropanol = A7 7+E A9

Wbl Qela, BFFFC FEI B AN A5 R S

4
i)
k=]
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Table 5. 7o 48714, A4Be FFHE 478 Auy e W

Peak R Period Samples

e t. Compound erio Peak area (%)

No. (min) (months) T F A B C D
0 0.69 034 069 069 034 0.34
9 1.05 0.45 0.66 0.36 0.34 0.27

1 4.74 Acetaldehyde

18 1.01 036 0.60 033 032 0.22
27 0.92 036 059 0.32 032 0.22

0 3.90 644 390 390 6.44 6.44
9 797 6.36 4.85 3.61 3.75 247

2 558 Ethyl acetate 18 754 6.12 447 332 355 246
27 721 524 3.82 247 268 1.79
0 3959 32.29 39.59 39.59 36.29 39.29
9 39.27 29.37 39.00 39.28 35.33 37.39
3 593 Ethanol 18 38.20 23.21 37.12 38.23 33.12 35.21
27 37.12 22.14 34.54 35.42 30.14 31.25
0 01 01 01 01 019 0.19
9 01 01 01 01 015 0.12
4674 1-Propanol 18 01 01 01 01 016 0.14
27 01 01 01 01 016 0.15

0 048 0.89 048 048 0.89 0.89
9-Methyl-1-propanol 9 047 039 026 043 043 0.31

0 7.23 (isobutyl alcohol) 18 0.4 0.40 0.27 0.41 042 0.30
27 0.35 0.34 0.18 0.32 0.28 0.19

0 0.39 0.19 0.39 0.39 0.19 0.19

6 - 65 2-Phenyl-2-propanol 9 0.01 0.02 0.01 0.02 0.03 0.01
' (0,0 Dinmethylbenzyl alcohol) 18 0.01 0.02 0.01 0.02 0.03 0.01

27 0.01 0.01 0.01 0.02 0.02 0.01

0 1.00 3.34 1.00 1.00 3.34 3.34

; 834 3-methyl-1-butanol 9 1.32 2.14 078 155 154 1.14
’ (Isoamyl alchol) 18 1,21 212 0.75 1.56 153 1.13

27 1.14 208 051 094 1.11 0.81

0 trace 0.22 trace trace 0.22 0.22

. 0 68 2-Hydroxy propanoic 9 0.3 037 0.23 0.38 0.26 0.16
' acid 18 0.2 037 024 0.35 0.26 0.15

27 0.2 037 024 035 024 0.14

race: peak area % < 0.01.
T: ABAEF, F: 3453 o] &A%
Ar Tol FEHubddA su(AMHe), BT

o (
C: Foll FEUTA s6(AA%e), D Fol FWMURH 5524 fe)
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[y
w
D
=
X,
Mo
il
flo
-
_}1‘_1‘
Au)
2
=
:(I){é
>,
_1
of
-
i
offt
=
i
-
il
i)
N
NS
ol
ol
s
2
o
>
12
N

ARG s Anjde] FAES Aadte A4S veplen, FEiuiyg £
¥ A5+ polyphenol &F5h&E9] d7]Ad o] AAEH ST, o] =
AEgFo FH4& FIAZL F e 7224571 9 Aoz A7 "

. P Samples
7R TsT TsD TsDg TbT TbD TbDy TyT TyD TyDo
9 2.0 2.3 2.2 2.3 2.3 2.2 2.1 2.2 2.4
Az 18 2.0 2.2 2.1 2.2 2.2 2.0 2.0 2.1 2.2
27 1.8 2.0 1.8 2.2 2.1 2.0 2.0 2.1 2.1
9 2.8 3.3 3.0 2.7 3.3 2.9 3.0 3.5 3.2
bis 18 2.9 3.3 3.2 2.8 3.2 3.0 3.0 3.4 3.3
27 3.2 3.5 3.5 3.1 3.2 3.1 3.1 3.2 3.3
9 3.0. 34 3.0 2.8 3.2 3.0 3.1 3.6 3.1
aF 18 3.1. 3.3 3.0 2.9 3.1 3.1 3.0 3.5 3.0
27 3.2 3.3 3.0 2.8 3.2 3.0 3.1 3.4 2.9
oge g g g g g ogw ogw g
S kK K B K I K
oo s ub g g g g g g g
o AE A AZ Az A Az ag A Ag
U b g g g g g

TsT: B2 T F+stainlessE+F 3 7}, TsD: 452} &F+stainlessE+F51}

2
S FtstainlessE+EMUFA 56, ThT: AE2AEF+4MF2H+5
==

-
r 1|

TsDO: 4 &2

o
oD AE A EF A U 56 ToD0: A S Ao B 5,

2]

=4
TT: 1S 2 EF+2E 71+ 3 7F, TyD: &2 FF+2E 371+ FF U8 5%,

2]

TyDO: AFTF+2E g7+ MUHF-H 5%
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ANegFe] sA487E, AL TR SA7IME A= Table 6 3 73 2t}
AEsTo w487, AL F7E oNd s4F Ave FEUTE AAANA
= gro] Fthe WIFE Wekow, MZAE Hubxow EAste] FX4| otk W7t
5 . 28 59 2 YF Asives HrkE Rt

A7 1870l Aatste] Anle] Aybs Sro] Zm Fobplow, 2 ofE ARt
dotttels {rbs wgkom | Ale dukAow oF £ o HIUMHIT. A7
2770 ol Ag Aol A= what e VIR AYdd ¢ £ sow HrhEIIL,
A= FEUTFE H7bste] w43 o] ¥ v Br7bE Edv
Table 7. &&AZx &5 x4&7¥, AR T/ 545 A7

= A Samples

T 713

) FsT FsD FsDo FbT FbD FbDy FyT FyD  FyDo
9 2.5 2.6 2.6 2.7 2.5 2.6 2.6 2.5 2.7
Az 18 2.5 2.5 2.5 2.6 2.5 2.6 2.5 2.5 2.6
27 2.1 2.4 2.1 2.1 2.1 2.0 1.9 2.0 2.0
9 2.7 3.2 3.0 2.7 3.2 2.8 3.0 3.3 3.1
bl 18 2.6 3.2 3.0 2.8 3.1 2.7 3.0 3.3 3.1
27 2.6 3.1 3.1 2.9 3.1 2.8 3.0 3.4 3.2
9 3.0. 3.3 3.0 2.8 3.1 3.0 3.0 3.4 3.0
¥ 18 3.0 3.2 3.0 2.8 3.0 3.0 3.0 3.2 3.0
27 3.2 3.3 3.1 3.1 3.2 3.1 3.2 3.5 3.2
Az oAz oz oAz Az Az Az oAz Az
? e U U S - T o S = RS o
- AH{Z__}— }\H7‘z__}— 1\147‘1__]— AH{Z__]— 1\“@— AH{Z__}— Aﬂ{z__]— /\H{Z__l— AH{Z__}—
Az oAz oz oAz Az Az Az oAz Az
7 gw gw g ogw ogw ogw ge g gw

FsT: 345 F+stainlessE+F 37}, FsD: &35 F+stainlessE+F 5T 5%,

FsDO: & 7455 +stam1ess%+‘cﬂh}%d 5%, FbT:3d3F+2 2 F2q+7 37},

FbD: & 4-EF+2 AN Fe W+ TS 5% FbD0: 3 -&F+24 A Fe H+s Wb 56,
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2 T A2 Table 83 Zt}.

Az HEAZre]l Al wet Hee Faste dFeIen, HAE 643 Fo

ME Az JE7F -2.4+10meshol A= 15.190191.2.7, ~10+20mesholl A= 22.44

AL, -20+30mesholl A= 40.6401ATh. 18]31 -30mesholl Al &= 6A1ZF HEA] M=
1.15% -20430% & zpol7} glRlth. o]#d AA= Az HEHER By 4

1 d =
o Qb 4L5S Fout, ofn £EE MelshH Azl YEE -20+30nesh7t

Table 8. A% Y= HESA|{tol] M Az 5}
2 %9 9= - = Al )
(Mesh) 1 2 3 4 5 6

¥ =(L) 89.73 87.86 85.42 84.83 84.52 84.33
-2.4+10  AM%(a) 5.81 8.31 11.37 13.19 15.03 15.19
1A 5= (b) 9.18 10.22 10.07 10.51 10.12 9.99

W =) 84.23 81.95 80.79 80.22  78.63 78.65
-10+20 A (a) 8.85 12.52 16.89 17.83 2226 22.44
T (b)) 11.27 12.69 12.90 13.14 1216 11.98

¥ =(@L) 80.71 76.72 74.47 73.87 72.25  65.93
-20+ 30 A=) 14.00 19.04 25.70 30.87  35.52 40.64
A=) 12.86 14.83 15.33 16.61 17.76 18.41

¥ (L) 68.18 63.75 65.86 67.01 64.20 64.16
-30 AMe(a)  25.95 31.07 37.44 38.01 41.05 41.15
A=) 15.55 17.09 18.04 18.64 18.63 18.57

* A Z=H7FE 0.75%
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7bEE e AZS Table 9914 B

3|

S
=

9]

=

sof A

°©

-20+30mesh=

o 43P 79

2=

=

2) A

7heFo] 0.50% o

=]
=

7} 54.190]m 2 X %9

N
olo
1

)

A AE AaE

1

7ol A%
54.600. %2

Al
A

=
=

Z+ 73.16

1T

=oldtt. 17

19.7191d] = 27 eFo] 0.50%Lw] 22z} 73.85

¢

o]
N

19.700.2 #Ze FF

=i
=

¢

ol

7= 0.50%2H=

o

g Fre] A%

3|

S
=

7 2]
%

7}
(%)

=]
L=

Table 9.

M
=
0

15.97
19.70
20.09
20.44
19.71

48.62
54.60
60.43
66.33
54.19

65.72

80.45
73.85
70.49
73.16

20+30mesh,

0.25
0.50
0.75
1.00
L=

x A % 9]

\mo

BH

SEERE!

A

3) Az

=
-

1

L

ol b= ZE Y FH=rF HojA 1, o34 No. 6

-

R

Sl

A}
5.20~ 5.55% A

-
T

o] pH

=
T

=28
[<

el
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Table 10. A%9) JEF oshute] 72 79 4

&'1
o I} ukF
L(d%) a(H M) b(ZHA %)
2t H 70.08 46.89 20.81
o344 No.2 74.27 44.90 19.39
&]13}14] No.6 78.12 40.49 17.07

# A 290 QX :-20+30mesh, A|Zx2] H7FF 0.50%, FZE=AIZF 6413

Yol A o] =S -20+30meshslal, EFHHIE 0.50%= 8ko] 6413 FE3te] of
ko] FHE oS FFo MZ-S Table 10014 B Abe], of 344 No.2 B o3}
7} 46.

J

o 5 3
Al No.69 EFH HEs 7‘7% 70.08, 74.27 2 7812310, A= Ztzt
44.90 2 40.499 o T 7b7F 20.81, 19.39 2 17.07%2 HEE o34 No.2,
No.6 2 Atelo] o2 Fgtom, AME ¥ Gl = 4] o3| No.2 B o] %7
No.69] £o® Eokth. adld A= o3ealS e oAdye] UF 7 FfrEol
Aom, oA No. 65 oJH}&HwE7E =gjuw T, AL 9 ofiELes udd

) oA No, 27} AIstsit).

}\

)

NS _1:,=

-
o

ool Ayr TFAFA AZ HAEFAAZAL A% JAES -20+30mesh® 3}
w A z9] A7FEE 05092 dHo] 6AIF o]k HEF o] oJ#A| No.24 %9 mesh”]
o] ofyuts o] &&= Ao viAsca BZHE

TFTHA A% =S -20430mesh= 8kaL, A %o H7FFS 0.50%= &t &5
& AEd F FFel ded ek FuE AuEE 47 0.50% 7kl 4413t
Bt FEHUE W T 5AE Table 1104 ®w, FuFo) Jed A7t F5
o A==, pH, AT FA T} Ao Folrh, JEM ol M= et

= v :I
7o WE % AR 247 72.46, 43.120% BE FUR 9F TR 9% ¥
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Aol 72.08, 42.758.TF 3
u} %owuv 1 Aol

Table 11. A z9} bl Jol 2 Z0E H=F &5 54
_ Rikay
FUF =3h 4F H sl 21 1
20 @w» @ P (%) L a by
(Mx) EAAR) (%)
thestsE 050 39.5 5.49  0.30 72.46 43.12  18.74 wn|g
E 93 050 392 550 0.30 72.08 4275  19.17 %%
TAHLeE3) 398 556  0.31 73.16 4419 19.71 -
* A ZYE ¢ -20+430mesh, A|ZEgHH] 0.75%, HEFA)ZF 5A17F
2) FUE 55 A7t 93 579 FEAHY
Table 12. TFAl FUFEire] H7FE 359 54
- _ A =}k
AUFET 4 ZF 3 B 2 7
_ pH
A7V (%) (%) (%) L(E%E) a(AA%) b(3A5) dAD
0.50 39.8 5.50 0.30 72.08 42.75 19.17 n)|w] gk
0.75 39.7 5.47 0.29 71.13 41.82 19.86 ¥ =
1.00 39.5 5.45 0.29 69.14 40.82 20.15  °F3HAEEk
A2 39.9 5.56 0.31 73.16 44.19 19.71 SR
* A 29 YE:-20+30mesh, A|x2 H7M% 0.50%
FoHA Ax9 dEE -20+30mesh® &FaL, A x9] H7FFS 0.50%= 3t
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= U Fute HUbERe] S71E S s Wit AR fgAcste dIdelen, 3
M= S7kske Adoldoy o1 &S 34 gk, g FUF 55 0.75%
A7MA FF9 An, F WA Foe HJUHE S
2. 233 HIld 9% 59 FAFY
TFETHA A2 JEE -20+30mesh® 3}aL, Az H7FFS 0.50%2 3t &5
S Alx F oads Hut 7 E 54 3 T 5EAS Table 13914 A, @
e ik g AU plE ot fasteE Aoy {7k, Fdd #
=3tk Ao Wy glATt.
Table 13. A9 X7 4 F 79 p, f714F, 39T & S5
= A 7] 7k
R
A7 pH +712H%) 3 H%) o= 3}+2H(%)
(%)
0 8714 0 37« 0 371« 0 8714
0.15 5.61 5.48 0.35 0.35 0.31 0.31 39.9 39.9
]
= 0.30 5.56 5.48 0.34 0.34 0.30 0.30 39.8 39.8
Ak
0.45 5.56 5.47 0.35 0.35 0.31 0.30 39.8 39.7
= 0.15 5.54 5.45 0.34 0.34 0.30 0.31 39.9 39.9
5
. 030 557 5.43 0.34 0.35 0.30 0.30 39.8 39.8
o045 549 5.29 0.35 0.34 0.31 0.30 39.9 39.9
T4 € 5.55 5.57 0.35 0.34 0.31 0.31 39.9 39.9
v} AL Table 14004 B nle}l 7ho] Wl Haw= QA gAlo] z}z}; 72.52~74.07
2 43.73~44.990| A <4 47D 64.27~65.83 L 34.49~36.37F 7FAE AL, <4 MY
Folli= 54.96~58.95 2 30.49~32.65% FrAadle] F-A e wluste] E Aol7F glelth
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20.67~25.38% <

M= aLAl

aF Hrbek=
Ho] Fie Azg G

Table 14. @3 Z 2] A7}

ArukyE = Ay

A1

o4 e D sAE
£ yepie.
A5 e Ao A7)

2]

ol
H-1-

Al

olel g Azt

17.09~19. 871 A
A DT oE 22.12~26.382 FUelgl T
7}7} 14,15, 12.49%2 24

QIHAAN FAnTE A

Ay,

o

-
2

I IS
eaz
%7]'%1: a b
(%)
8 0 4 8 0 4 8
0.15 73.90 58.95 44.94 36.37 32.65 18.58 20.67 22.12
il
== 0.30 73.92 57.26 44.99 35.64 31.40 19.14 21.70 23.12
}1\_]__
0.45 73.40 56.94 44.48 35.13 31.09 19.87 22.14 23.59
B3 0.15 72.79 55.95 44.00 35.38 31.24 17.09 21.94 23.67
2
i 0.30 72.52 55.15 43.73 35.09 30.95 18.03 24.39 25.53
A 0.45 74.07 54.96 43.99 34.49 30.49 19.60 25.38 26.38
A7 73.16 57.56 44.19 30.82 25.84 16.71 14.15 12.49
T3l 0 TXA HUF 4 59 2u]E Table 1594 HH 37 H7l &Aoo =
o, WA 2 A Ze| A FAE] BHuhe o “Fr g H{UHE wster, 233 A
XA T3] 0.30% HIEA] 9, WAl 2 AZo A 7R S

AzA 0.1~0.2% F7} F

Hrhste] o ek
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Table 15. Ao Hrl=pd &5

o] )

LERERE TS o WA 8z 5 3
0.15 31 3.2 31
]
0.30 3.2 35 3.2
}‘\l.
0.45 32 35 32 S s
7\\': T o
- 0.15 31 33 31 S FA
%
0.30 32 36 3.2
2
a 0.45 3.3 35 33
32 3.0 3.0 3.0 B
s o}FET} 5, U} 4, BEoTh 3, vpmr} 2, ofFujmrt |
ul, FAE "7l o3 FA FA
Table 16. A7 A4 59 A2, pH, 4T, &= 2 27|
29T ag g 4R A
gz‘ﬂ—u] pH
" (%) (%) L a b IGINRE DY PV EY
(%) (FE) HAE) @as) 7 B
0 398 556 0.31 73.16 44.19 19.71 3.0 3.0 3.0
1 397 545 031 73.59 45.59 20.64 3.0 3.1 32
2 39.7 5.40 0.30 7470 46.09 21.39 3.2 34 35
3 396 5.35 0.30 74.99 47.43 22.96 3.6 3.8 4.0
4 396 5.25 0.31 75.29 48.79 23.60 3.7 3.8 4.0
5 397 520 0.30 75.48 51.94 23.83 3.7 3.8 4.0
« X EAE  -20430mesh, A= EFY] 0.756, HEA7F 5A7H
s o}FET} 5, U} 4, HEolth 3, vpmr} 2, ofFujmic) |
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o] pH, 3¢S, &=, A4 9 Aul= Table 163 2o}, &

m 0
ox
)
o
N
X
Hx
oX,

Aet A Fx2] 5.560] H|&| 5.20~5.45%2 EAE H7lEo] F7}
& 55 Yolx = Aol oy A FL I gdrh. agla dEFeksry Ydd
Fe FAE e Z47F 39.8% 2 0.313 Ao U FF9 Az Hr, AL d
FAETE B Ao HUbeRo] BErE el AEE Bou SRS 37
et

juv]
s
Jo
N,
2
-
N
N,
9
o
ok
>3
A
)
el
[

AR ad 7

Table 17. FAAH(citric acid), =8 Al(glycine; aminoacetic acid) E 2]%4

(acetic acid) H71#H 59 4 54

5714 S B s
s pH F+712H%) A FHR) &2 3HH(%)
(%) 0o 8M¥ 0 ‘MY 0 8AYg o0 8ne
- 0.10 3.72 3.73 0.44 0.43 0.31 0.30 39.9 39.8
A 0.15 3.69 3.70 0.49 0.50 0.31 0.30 39.9 39.8
£ 0.20 3.57 3.58 0.56 0.55 0.31 0.31 39.9 39.9
= 0.30 5.65 5.66 0.64 0.65 0.31 0.31 39.9 39.9
7 040 5.63 5.64 0.74 0.74 0.31 0.30 39.9 39.8
Al 0.50 5.61 5.62 0.86 0.85 0.31 0.31 39.9 39.9
2 0.15 4.55 4.44 0.50 0.49 0.30 0.30 39.8 39.9
Z 0.30 4.40 4.37 0.65 0.65 0.31 0.31 39.9 39.8
&

0.45 4.35 4.26 0.80  0.79 0.31 0.31 39.8 39.8

2 5.55 5.97 0.35 0.34 0.31 0.31 39.9 39.9
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TFAr(citric acid), 28 Al(glycine; aminoacetic acid) % 2] %% acetic acid)
A7V T59 545 Table 17014 BW pHe -44F 0.10, 0.15 2 0.20% H7F=
3.57~3.722 F-H7} S5 5.55¢] H]3] Holxl Zo] ufg ATk =il HIIAlo =
pl7} 5.61~5.65= F-H7F F59 pHet FAbsklvh. Z1e]an Ax4k 0.15, 0.30 A
0.450% 7ol pH7F 4.35~4.55% F-37F &5 HErd 1.00~1.22 Sokeh. <4 8714

Fol&= pHe #7I4be] SFE B bR daxek A A fide. 1A &
Fo 714 FR7E 0.35% Hls) Fr1AE kel wldElske] rsta glow, gkl
%— I3
=

3 rEeae 27 $5e 27 0.31 9 39,989 fAR e s S5

=

Table 18. T¢I%F, 284l W A Z2AHe) 7y 529 Az 3]

5714k = 4 71 o)
A L(4 %) a(d %) b(FA )
%) 0o 4 38 0 48 0 48
0.1 74.18 69.71 62.72 4445 41.33 37.41 19.27 18.01 17.70
T<A4F 0.15 74.22 69.73 63.58 4466 41.41 3791 19.56 18.16 18.30
0.2 74.24 70.14 63.99 4492 41.60 38.36 19.93 18.47 18.49
0.3 73.98 66.49 52.35 44.31 37.05 27.27 19.57 16.10 11.66
=84l 0.4 73.79 66.58 52.94 44.64 38.81 28.48 19.87 16.56 12.44
0.5 73.82 66.78 53.55 4479 39.65 28.88 20.34 16.97 12.87
0.15 74.27 69.21 62.22 44.61 40.53 37.41 21.22 1741 17.50
21z4F 0.30 74.43 69.33 63.28 44.64 40.91 38.00 21.82 17.96 18.10
0.45 74.65 70.14 63.69 4472 41.30 38.66 22.76 18.27 18.49
A2 73.16 60.14 47.56 44.19 30.82 25.84 19.71 18.15 12.49
fF7E SR ) AT S50 A2 WSS Table 1804 HW, Wis reidbat 4
A H7PelE 74.18~74.652 FH7F 73.163% 2 zlolrt flou, ZEal HIRAdE
73.82~73.98% FAE KT} ot Afol7p A4 Gkt 1E]a sA4d7IRte] At w5
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A g Folls it 60.71~70.14, FE]2lo] 66.49~66.78, 2ZAk0] 69.21~70. 142
ol Fedite] 62.72~63.99, FEl4lo] 52.35~53.55, #5{}01
Aol wig- Akt

w9l e AIAE Ho] FAME QA 44,4544 92004 S 470D Tl
43.33~41.60, <4 8709 Folli= 37.41~38.36, T4l Ja1A] 37.05~39.65901 4 %A 4
MY Fole= 37.05~39.65, A /MY Foll= 27.27~28.88, A xAFS JalA
44.61~44. 72001 &4 470Y FolE 40.53~41.30, &4 8/HY Fol&= 37.41-38.66%
At oy FAE] QA 44,1904 &4 4E T 30.82, A4 8/1E T 25.849
Hlal ZhaZo]l wi9- AAvt. FMEE FrIMBEA FA ke Aolrt gljle
W, S Vi 9S4 LS 2 Aeolrt gllth. ol g Axr {74 A7t

7V TF Ao ok ste] ofgke]l mdbvl eSS o 5 Ul

Table 19. 71k, Sl B Azqke] 7R S50 Av]

71271 (%) s WA S F ¥

1l AN [e) O
B 0.10 3.5 3.0 3.3 -
Sl 0.15 4.0 3.0 3.5 ot 2 kel
b
= 0.20 3.5 3.0 3.5 -
- 0.30 3.8 3.0 3.0 -
g 0.40 4.3 3.0 3.0 Hede
Al 0.50 4.3 3.0 3.0 R
a 0.15 3.3 3.0 3.3 ot 2 A ZEkA
ES 0.30 3.7 3.0 3.5 AR =Ll S N
A}
= 0.45 3.2 2.8 3.5 -
e 3.0 3.0 3.0 RS

x o}F%Th 5, Fr} 4, BEo|T} 3, mr} 2, o} Fumr} |
714 5 9 Hrlesd 250 Au|E Table 19914 BW, f71Ake] 7= gk W
Kol

A, Az ARG FFEdEE A 0165 A TP Eken, =Tl
0.40%, MZAR 0.30% H7HAlel 7 vk, 53], 7+ H7el= Bkt Aol dd
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olths W7ke wekom, Zell Aol wo| BEee] Atks WrkE Wekm, Az
Aol Wt Azo] gtk BokE wekt. oleld Avlw Pelt, FEA g A

zrke] TRAVRR F50] ot el Bt e AR vt

2) f71 ERAN o 74 By

714k Sl S50 4 5AS Table 20004 R,

=
Al At S 2 A x4k &

MY Folx 4.16~4.330.2 A s}

Aol ®Mah it

pHE FAH 7} 5,559
AHTMAel 4.14~4.312 vf§- HEpom | =4 8

RS 474

Zbegell mleElste] F7I R G moko, A 8/ Felm darrek A9 ®E}E |

9 71 EFHATR Aol glon] 4%

Ad. A9 2 FgBe T

87N 5ol &= 2fol 7k §ld T,

Table 20. 74k, el B Azake] 2 A7ied 5] 4 54
I B4
71 7EEH(%)

pH 714H(%) (%) 42 I H%)
T 2L Az 0 8AE 0 8AYg 0 sY 0 8AdY
01 01 - 429 430 055 054 031 030 399 398
01 02 - 431 433 065 065 031 030 399 398
01 03 - 430 433 075 074 030 031 399 399
01 03 03 414 416 105 102 031 031 398 398
A 556 557 035 034 031 031 399 399

o
i)

73.71~74.300.% ¥-Ag] 73.169 2
870 Folle At 0.1% + 2l 0.1% EFHIL

A%t Al 0.2% E3rHEMTE 4 67.27 ¥

54.34, FAX 0.1% + 282 0.3% E3H7FE 22 70.02 2 61,13 283l FAAE
0.1% + =84 0.3% + 2 =2F 0.3% TFH7FTE= 247 68.68 2 62,012 F-x]e 7}
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ZF 60.14 B 47.56 Wlel ol v HAvk. A
o 44.14~44.530.2 Y32 44.199F & o7} {1
TFA 0.1% + =2 0.1% EFH /b= 27F 37.88 2 31.93, ?oa&

>,

=
s

e —} ZF 40.96 % 36.1602 F-AE] ] Z+7; 30.82 25,849 H] 3l 7L}\%o] wj
Aotk FARE $YVNES FasE AFlgont AR e Yok,

A A7karks f71% £GP F7) Aarge] av

Table 21. T%F, 284l H 2 x2ke] &3t Hriapd S50 A4 s]

= 4 7 )
7121 (%)
L(¥ =) a(A A=) b4 =)
TA Sl AZAT 0 4 8 0 4 8 0 4 8
0.1 0.1 - 73.96 67.99 56.36  44.49 37.88 31.93 19.57 18.10 15.74
0.1 0.2 - 73.71 67.27 54.34  44.53 38.21 39.00 19.87 17.84 16.84
0.1 0.3 - 73.87 70.02 61.13  44.40 40.27 36.05 20.92 19.64 17.75

0.1 03 03 7430 68.68 62.01 44.14 40.96 36.16  20.87 19.33 18.86

T e 73.16 60.14 47.56  44.19 30.82 25.84 19.71 18.15 12.49
T4, 2 H Ao &3 UM S50 AW E Table 22004 B,
712 EFF VIR gkt AN Frh e o]t HUME Wkl 53] At
0.1% + 284 0.3% &3 7F7+7F grap Aol q ZbzF 4.3 2 3.8, 794F 0.1% + =
221 0.3% + A4k 0.3% %XUHW} St Mz 27k 4.6 H 398 w2 Bt
E WStk ol Aol A {7t EFHNE ST S aat dEs ¢
T AU
ol AR wFF g FFE flte]l FrIAke HbetE AN 2 =gl
S 47 0.1% 2 0.3%= EFste] HIrsAY A7)l A Z2ARS 0.3%F7F HUM e R
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A gdE o, At o= Ar g3E VY F Udss & T UM

=

Table 22. 7k, =@jal W AZAbe] &5k H7pdd 579 An|

7121 (%)

TAM =l A A S
0.1 0.1 - 3.8 3.0 3.2 -
0.1 0.2 - 4.0 3.0 3.5 -
0.1 0.3 - 4.3 3.0 3.8 gt w5
0.1 0.3 0.3 4.6 3.0 3.9 st a9 =
el 3.0 3.0 3.0 x F

« olFET} 5, £t} 4, BEOIT 3, tmr} 2, o}Fuhwe) |
AR, 233 9 BHG £ A 0% 23 34

71, 23F 2 Sk 3 A 43T o, f7Iik, A9, 4=
Table 23°14 ®W,  pH= F37F 5.5500 Blaf (7744 0.1% + =24l 0.3% + 2=
0.3% ), I( 74 0.1% + 222 0.3% + 222 0.3% + SIAZ(ZF2AN) 0.3%), (A%
0.1% + =241 0.3% + A=At 0.3% + LIAA(ZZ2AD 0.3% + A 3%0) EFH A
4.14~4.260.% wj$- Gorom LA 8/0Y o 4.15~4.352 JaAet ALl W)
AATH, F71AEFS f71AF HobErel wlHste] FAVE B Egton, A 8/l
Fol= JuAlet Ao Wy gk, YT 4 DS T 4 {4 EF
H7EFgEe] zpel 7t glom A g/ EFol = Afel7t qlolth, 42 pH, #7714
SO Aol A9 gt
e3x 9 @48t 23 HUIEE T AZAWEE Table 24004 HW,

Jol 1E3 "M olE 72.86~74.300.% F-A] 73.163 2 x}o]7} 91l
A0YE 2 Y ZolE [EZH7TE 47 68.48 2 62.01, TEFH7)

69.16 % 61.72, M =FH7I+ Z2H2F 70.41 2 60.322 A9 7zt

oft
o

>

r'
ofl

N
2

IO of

fr © ko do o
oo
J'B o
o4 H
>
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N
N
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Table 23. 714, 3% 2 @A &3 A2 SAZTFY pl, #7714, AT, &
EE
< 4 7
A& pH 714:H%) (%) =5 F(%)
0 8714 0 374 0 374 0 8714
I 4.14 4.16 1.05 1.02 0.31 0.31 39.8 39.8
Py I 4.15 4.18 1.04 1.03 0.31 0.30 39.8 39.8
il 4.26 4.35 1.05 1.03 0.30 0.29 39.7 39.7
T4 g 5.55 557 0.35 0.34 0.31 0.31 39.9 39.8
I 4.14 415 1.05 1.03 0.31 0.31 39.8 39.8
A & I 4.15 4.16 1.04 1.03 0.31 0.31 39.8 39.8
(107C) il 4.26 4.33 1.05 1.03 0.30 0.30 39.7 39.8
T4 g 5.55 5.56 0.35 0.34 0.31 0.30 39.9 39.9
[0 72 0.1% + 2241 0.3% + 4324 0.3%
0 534k 0.1% + 2214 0.3% + 2)32A4F 0.3% + 2R (ZZF241) 0.3%
I : AR 0.1% + 24 0.3% + )24 0.3% + QI Z(ZF~A) 0.3% + DAE 3%
Table 24. 714k, 23z 2 4w &3t Ay ST 42dst
s A 7 ")
A& L(E %) a(A &) b(FA &)
0 4 8 0 4 8 0 4 8
I 74.30 68.68 62.01 44.14 40.96 36.16 20.87 19.33 18.86
s il 74.14 69.16 61.72 44.60 39.61 33.82 20.48 22.94 24.28
il 72.86 70.41 60.32 44,71 39.10 32.82 20.31 22.12 23.71
Fxd]  73.16 60.14 47.56 44,19 30.82 25.84 19.71 18.15 12.49
I 74.30 69.68 63.21 44.14 41.96 37.48 20.87 19.33 18.86
2 & I 74.14 70.78 62.98 44.60 40.45 34.78 20.48 21.84 22.68
(107C) il 72.86 71.91 62.43 4471 40.36 33.21 18.21 20.71 21.81
Fxd] 73.16 61.23 47.88 44,19 31.39 26.90 19.71 18.15 13.23

e 0.1% + =241 0.3% + =2 0.3%
0 792 0.1% + 2221 0.3% + A%A 0.3% + S IR (Z&A~
TR 0.1% + A 0.3% + A=A 0.3% + QTR (ZE~
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A& by WA A4z T 3
I 46 3.0 38 mesh map 2
R ko
i 46 35 35 o‘f}_T !
PAN-E 223 A T4
il 46 3.7 - wesh my 2
) ] 3.0 3.0 3.0 o=
I 46 3.0 39 ol map 2
AU ol
A e il 46 35 36 o os £
(10T) m 16 37 - Ges) gt 2
A ] 3.0 3.0 3.0 HoE

# ofFFrt 5, Frh 4, HFolth 3, Y} 2, ofFupm 1

[0 72 0.1% + 241 0.3% + 222F 0.3%

O : 72F0.1% + 2821 0.3% + 224 0.3% + ST Z (T4 0.3%

I : 712 0.1% + 224 0.3% + 222t 0.3% + LIZ(ZH24D) 0.3 + A 3%

o

[ SN Y

$71%, 238 9 By

1o,
(ot

o
i)
)
ol

®
ofot
N
1o,

211 Z Table 2504 B,
Ao A FoF e 1 olde] HIFE wtown 53], 2
3.

& 19 TEFHTE
Nzl A 747k 4.6 9 3.89 4.69 3.5% ¥& WrbE wekw, MEFA/MTE
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